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Preface 

Dermatopathology requires knowledge of the microscopic and clinical aspects of 
numerous neoplastic and inflammatory skin diseases. Approaching this vast and complicated 
field is daunting, but this Survival Guide to Dermatopathology will give you a solid start. Most of 
the common entities in dermatopathology as well as some esoteric ones, particularly if they 
have very distinct features or are of major clinical significance, are covered. My goal is to reduce 
anxiety and increase diagnostic confidence by teaching the reader how to recognize 
treacherous waters and avoid them. 

The text focuses on the key features that I personally use to make these diagnoses in 
my own practice. I meticulously collected numerous vivid high-quality photomicrographs and 
then annotated the key findings in each with great detail. The book is loaded with practical tips, 
how to sort out difficult dilemmas, and even how I word the final diagnosis line and comment in 
my report when I need to "hedge." I discuss how to build rapport with your dermatologist 
colleagues and how to recognize those times that a clinical photograph or a phone call can be 
the crucial key to making the right diagnosis. Everything is explained clearly with a 
conversational tone. 

This book will give you an open window into how I currently practice dermatopathology. 
It will give you an honest look at how I still struggle with some diagnostic problems daily and 
how my own views on controversial issues are still evolving over time. Learning 
dermatopathology is a never-ending career-long journey. It may be difficult and trying some 
days, but it is fascinating and rewarding always. This book will get you started on that journey 
and well along the road to confidently providing the highest quality of diagnostic care to patients 
with skin disease. 

Jerad M. Gardner, MD 
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1 BASICS OF DERMATOPATHOLOGY 

Dermatopathology is fun, but it is also diffi­
cult, especially for beginners. First, there are nu­
merous cutaneous diseases, both neoplastic and 
non-neoplastic; I suspect that a greater number 
of unique disease entities have been described 
in the skin than in any other organ system in 
the human body. Skin is the first major barrier 
that separates the inside of our bodies from the 
harsh environment of the outside world. It is the 
first point of contact for numerous pathogens, 
antigens, irritants, and electromagnetic waves, 
and myriad skin diseases develop from these 
injurious agents accordingly. This is in addition 
to the innumerable genetic and autoimmune 
diseases that also involve the skin. 

The plethora of skin diseases is also because 
skin is so accessible to clinical and pathologic 
study. Physicians have been able to examine 
and describe skin diseases since ancient times, 
millennia before the inner workings of the hu­
man body were ever witnessed or understood. 
Once the modern specialty of dermatology came 
into existence in the 18th and 19th centuries, 
extensive scientific study of skin disease was 
undertaken and our knowledge of dermatologic 
diseases expanded exponentially. Microscopic 
examination expanded that knowledge further, 
as any papule, nodule, patch, or plaque could 
easily be biopsied and examined, even in the 
days before advanced modern surgical tech­
niques, computerized tomography (CT)-guided 
biopsies, or endoscopy. 

This long history has led to many skin dis­
eases with multiple names, some of which are 
in Latin, and some of which have nothing to 
do with what the disease actually is by mod­
ern standards. Lupus pernio (which is actually 
sarcoidosis), lupus vulgaris (which is actually 
cutaneous tuberculosis), and lupus erythema­
tosus (which is what we usually mean when 
we say "lupus" in modern medicine) are ex­
cellent examples. The numerous complicated 

and overlapping disease names, along with the 
corresponding eponyms that the dermatology 
forefathers loved to apply to everything, have 
greatly increased the challenge of learning 
dermatopathology in modern times, especially 
when first starting out. 

This book is designed to show how and 
where to begin the journey of dermatopathol­
ogy education. Once you acquire the basic 
skills discussed in this book, you will be able to 
handle most of the common and classic der­
matopathology cases with confidence, you will 
recognize many of the important pitfalls before 
falling into them, and you will know when to 
seek consultative help on difficult or high stakes 
cases. From there, you can spend the rest of your 
career continuing to build upon this founda­
tional basic knowledge of dermatopathology. 

DISCLAIMERS 

Controversy and debate can be found in all 
corners of pathology, but dermatopathologists 
in particular seem to love heated debate at least 
historically. Accordingly, there are divergent 
opinions and different schools of thought in the 
field of dermatopathology, and probably every 
dermatopathologist has at least a few views 
that are held dearly (and perhaps even rigidly). 
This book is based on how I personally practice 
dermatopathology at the time of writing (2019). 
I have done my best to state accurate informa­
tion in the text, but I have also included many 
personal opinions and pragmatic ways that I 
handle difficult scenarios in my own practice. 
Some books just stick to the published data for 
each entity. While that is fine for certain pur­
poses, it often leaves the reader without much 
practical guidance about handling difficult cases 
in real practice. How many stains do I need to 
diagnose this disease? Can I diagnose it with a he­
matoxylin and eosin (H&E) stain only? How do 
I word my differential diagnosis and my degree 
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of uncertainty in the pathology report? Should 
I get an expert consult before making this diag­
nosis? These are the kinds of real life questions 
that I have sought to provide some answers to 
in this book. My approaches are based on what 
I actually use for my own patients. 

This book is based on a combination of what 
I have been taught by my mentors, what I have 
read in the literature, and what I have learned 
from my own experiences. My approach or ter­
minology may differ from what other dermato­
pathologists have taught you, and that is okay. I 
know that some of my views and opinions have 
changed since I entered practice, and I suspect 
(and hope) that my understanding will continue 
to evolve over the coming years. 

This book is intended to be an educational 
guide, not a consensus statement, definitive rule 
book, or comprehensive text. I hope readers will 
find my personal opinions and insights useful 
(or at least interesting), but please do not regard 
them as dogma. I recommend that you learn 
dermatopathology from many sources to build 
a well-rounded understanding of the different 
viewpoints that exist. Your own views and style 
of practicing dermatopathology will eventually 
grow from that foundation over time. 

HOW TO APPROACH A SKIN BIOPSY 

In my view, there are two major diagnostic 
approaches to dermatopathology. One is to use 
the low magnification silhouette or shape of the 
biopsy findings to recognize the disease entity, or 
at least to create a focused differential diagnosis 
list. Dermatology-trained students of dermatopa­
thology often use this approach. They already have 
a fairly complete list of the various dermatologic 
entities based on their clinical training, and when 
they view the biopsy, they are trying to fit the pat­
tern into one of the entities on that list. If clinical 
information about the case is available, they are 
able to greatly narrow down the list of possible 
entities that the biopsy might represent. 

The other approach is to examine each layer 
of the skin systematically (often from top to 
bottom, starting with the epidermis), creating 
a mental checklist of each abnormality present, 
and then from that list of microscopic features 
arrive at a diagnosis or differential. Patholo­
gy-trained students of dermatopathology often 
use this approach, at least at the start, since they 
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are accustomed to identifying microscopic ab­
normalities and they often do not have a com­
plete knowledge of all the different entities that 
might be possible based on the clinical scenario. 

Both approaches have their merits, and I 
use both approaches in my practice. In my ex­
perience, the low magnification pattern-based 
approach is the faster way to learn and practice 
dermatopathology. However, it is also crucial 
to know how to systematically examine all of 
the layers of the skin present in a biopsy to 
recognize all the subtle features present. For 
inflammatory diseases and other complicated 
cases, this systematic approach can be the key 
to making the diagnosis, or at least excluding 
important differential diagnostic entities. 

In my own practice, I use instant pattern rec­
ognition from low magnification (2X objective) 
when first looking at a slide to make the diag­
nosis or create a differential. Depending on the 
case, I may then go to higher magnification to 
double check that the key diagnostic features are 
present to confirm the diagnosis. When there is 
no obvious diagnosis from low magnification, 
I also use the systematic approach and look at 
higher power to see if there are any subtle ab­
normalities present that might provide useful 
insight about the case. 

A thorough knowledge of normal skin histolo­
gy is essential before learning dermatopathology. 
Histology is the foundation for all of diagnostic 
pathology. If you do not know what normal looks 
like, how can you possibly recognize abnormal? 
Rather than review all of the normal skin struc­
tures in this book, I strongly recommend that the 
reader watch my free YouTube video on normal 
skin histology: http://bit.ly/2MwKOn9. It covers 
all of the normal skin structures that you need to 
know, along with many practical pearls that will 
help you learn and practice dermatopathology. 

LEARN THE BASICS OF 
CLINICAL DERMATOLOGY 

Dermatology is a different world from the 
rest of medicine, and the specialty of dermato­
pathology lives more in that realm than in the 
realm of pathology. To succeed in learning der­
matopathology, one must begin to understand 
the language, terminology, and customs of the 
dermatologist. You must learn why the derma­
tologist is doing the biopsy, what information 



she wants to obtain from it. You must read the 
dermatologist's clinical differential diagnosis 
or clinical description and recognize whether 
or not the pathologic diagnosis you want to 
render will make sense clinically. These things 
are particularly challenging for learners of der­
matopathology who are pathologists (rather 
than dermatologists) by training. This book 
only has room for very brief mentions of the 
clinical dermatology aspects of each disease. I 
recommend readers obtain a clinical dermatolo­
gy book so as to develop a better understanding 
of this important aspect of dermatopathology. 
l personally am a big fan of Dermatology: Vi­
sual Recognition and Case Reviews by Christine 
J. Ko, an introductory level book that teaches 
clinical dermatology patterns and terms, and 
correlates them to the underlying microscopic 
findings. For a more comprehensive textbook, 
McKee's Pathology of the Skin is my daily go-to 
dermatopathology reference text. Both of these 
books have numerous high-quality clinical 
photographs and focus on the aspects of clin­
ical dermatology that are most relevant to the 
practice of dermatopathology. 

Whenever possible, obtain a detailed clin­
ical description of the dermatologic condition, 
especially when dealing with a rash or other 
non-neoplastic process. Even if the dermatologist 
does not include details on the requisition sheet, 
a phone call will usually allow you to obtain the 
information you need. Unfortunately, when a 
non-dermatologist is caring for the patient, you 
may receive little information ( e.g., "erythematous 
rash" or "lesion"). While it is tempting to become 
infuriated by this, take a few deep breaths and 
instead work on convincing the treating physi­
cians to obtain clinical photographs in the future, 
particularly for rashes or other unusual situations. 
It may take multiple attempts over time to talk 
them into this, but it is worth the trouble if you 
convince them in the end. A picture truly is 
worth 1000 words when it comes to derm-der­
mpath correlation. It could potentially save you, 
the patient, and even the treating physician from 
medical error and its legal consequences. 

INTERPRETING THE REQUISITION SHEET 

Some dermatologists provide a detailed 
clinical description on the dermatopathology 
requisition sheet that accompanies the specimen 
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( e.g., multiple annular erythematous lesions with 
slight scale on right arm x 1 month). Others 
merely provide a clinical impression or differen­
tial diagnosis (e.g., tinea versus granuloma an­
nulare versus erythema annulare centrifugum). 
From the clinical impression or differential, I 
can usually figure out what the process proba­
bly looks like clinically, even if the requisition 
sheet does not provide an actual description. If 
the dermatologist notes tinea versus granuloma 
annulare versus erythema annulare centrifugum, 
then the patient probably has an annular (ring­
shaped) rash. If the differential is lentigo versus 
lentigo maligna, then I know the dermatologist is 
seeing a pigmented lesion; I must find something 
pigmented on the slide to account for the pig­
ment seen clinically. If their differential is BCC 
(basal cell carcinoma) versus SCC (squamous 
cell carcinoma), then they are probably seeing 
a papule or nodule (i.e., a bump) clinically; I 
must find something on the slide to account for 
that appearance. If I cannot find anything on 
the slide to account for what the dermatologist 
is seeing, then I need to do deeper levels. If the 
differential is cyst versus lipoma (or some other 
larger nodule) and the biopsy shows normal 
skin even after deeper sections, I do not just 
call it "normal skin." I add a comment that the 
biopsy may not be representative and a deeper 
unsampled lesion cannot be excluded. These 
are just a few examples of how to think beyond 
what is stated on the requisition sheet to figure 
out more about what is going on clinically. If 
the requisition sheet info does not make sense, 
or if you are seeing something microscopically 
that does not seem to fit at all with the clinical 
impression, then a phone call to the dermatol­
ogist may be a good idea. 

When the biopsy comes from a non-derma­
tologist, I do not put nearly as much trust in 
the clinical differential diagnosis, unless I have 
experience with the practitioner and know that 
they have good dermatology skills. In the Unit­
ed States at least, board certified dermatologists 
all receive a full 3 years of residency training 
in dermatology, ensuring excellence at clinical 
dermatology. Non-dermatologists (including 
both physicians and non-physicians) may have 
very good training in clinical dermatology or 
little experience in dermatology. It is highly 
variable. Until I get to know each individual 
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non-dermatologist by interacting with them 
over time, I will have no idea what their skill 
level is at clinical dermatology, and therefore I 
must use caution in how much trust I place in 
their clinical differential diagnoses when using 
that information to help me interpret the biopsy 
findings. In many cases, I will need to make a 
phone call or request clinical photographs to 
further interpret the case. 

BUILDING RAPPORT 
WITH YOUR DERMATOLOGISTS 

Regular verbal communication with your 
dermatologist colleagues is a great way to build 
rapport with them. It shows them that you care 
about what you are doing and that you want to 
help them and the patient. It also may make them 
feel more comfortable to communicate their pref­
erences about report style, diagnostic terminology, 
how they wish to be notified about melanoma or 
other urgent diagnoses, etc. Catering to the needs 
of your dermatologist is a good way to help forge a 
long lasting and happy professional relationship 
between their clinic and your lab. Additionally, 
when a real problem arises (which will happen, 
no matter how good you and your lab are!), it 
is a lot easier to have the difficult conversation 
about it if you already have a comfortable work­
ing relationship. You definitely do not want to 
wait until a specimen gets lost or an incorrect 
diagnosis is made to make your first phone call 
to the dermatologist! 

GROSSING AND HISTOLOGY TIPS 

Proper grossing, processing, embedding, 
histologic sectioning, and H&E staining of 
skin biopsy specimens are all crucial steps in 
the practice of good dermatopathology. If one 
of these is suboptimal, do what it takes to fix 
it. These steps matter so much more than im­
munostains, molecular analysis, or other fancy 
ancillary tests. The basics have to be mastered 
first. The importance of a high quality H&E stain 
cannot be overemphasized (my favorite H&E 
protocol: http://bit.ly/2COXLZS). H&E is King. 

Work closely with your pathologists' assis­
tants, grossing technicians, and histotechnolo­
gists. Tell them "thank you" every time you can. 
Help them understand the important role their 
work plays in your ability to provide excellent 
patient care. Make them feel comfortable to come 
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and ask you any time they have a question. En­
courage them to ask you first about how to gross 
or embed complicated or unusual specimens; it 
is easier to do it right on the front end than to 
fix it after it has already been done the wrong 
way. Work with them in trouble-shooting issues. 
Encourage them to identify opportunities for 
improving the systems and work flows in the 
laboratory; they have a different viewpoint and 
will identify things that you may have over­
looked, sometimes creating easy fixes that make 
huge improvements in quality or efficiency. 
Recognize the unique skill sets that histotechnol­
ogists possess that you probably lack (have you 
ever tried to cut perfect sections on hundreds of 
paraffin blocks early in the morning?). You and 
your lab staff are on the same team, and that is 
Team Patient Care. Let them know that they are 
an essential part of that team. And maybe buy 
cookies or donuts or lunch for them from time 
to time for good measure. 

Punch biopsies and shave biopsies are usually 
inked and then bisected, unless they are too small 
to safely bisect for fear of crushing or distorting 
the tissue. Punch biopsies smaller than 4 mm are 
usually left intact and not bisected. Use your best 
judgment on shave biopsies. Measurement of 
skin biopsies may not seem that important, but 
when two specimens are accidentally swapped 
at some point during processing, 0.9 x 0.8 x 0.2 
cm versus 0.4 x 0.3 x 0.1 cm might be the key to 
correcting the swap and avoiding catastrophe. 
Measure accurately. We also employ six alternating 
ink colors in our laboratory to help add a further 
layer of protection against swapped specimens. 
Specimen 1 will be inked blue, specimen 2 will 
be yellow, specimen 3 will be black, specimen 4 
will be red, etc. The ink color is noted in the gross 
description and the same color ink is streaked 
across the paper requisition sheet to aid in rapid 
visualization of the correct color for each case. The 
ink color is checked before finalizing the diagnosis 
when reporting the biopsy results. If the ink on 
the tissue section is yellow but it was stated to be 
black at grossing, then we stop everything, pull 
the block and check it against the slide to figure 
out at what point the tissue swap may have 
occurred. This is an extra step, but it has helped 
us solve cases for which an accidental swap arose. 
No matter how good your laboratory is, a mix up 
between two different specimens is always a very 



real and very serious possibility. We must work 
hard to prevent specimen swaps, and we must also 
be vigilant to detect any that accidentally happen 
so that we can correct them before final diagnoses 
are rendered on the wrong patients. 

MICROSCOPIC DESCRIPTIONS 

almost always provide microscopic de­
scriptions for inflammatory dermatoses or for 
anything unusual or complicated. In my experi­
ence, dermatologists generally expect this and will 
be unhappy if they do not receive it. For routine 
tumors or other straightforward diagnoses, I usu­
ally just give the diagnosis with no microscopic 
description. I have never received any complaints 
about this from my dermatology clients. However, 
I know some dermatopathologists who provide a 
microscopic description with every case. 

"MARGIN" STATUS ON BIOPSIES 

When tumor extends to the margin of a biop­
sy, you can say "margins positive" in the report if 
you wish. But the reverse is not true.Just because 
the margins look negative on a shave biopsy, 
recall that you are only visualizing two points 
on the entire circumference of that shave biop­
sy. You can say that the "examined margins are 
negative" or that the tumor is "not extending to 
section edges" (the latter phrase is what I prefer 
to use personally), but you cannot reliably state 
that the tumor is "completely excised" or has 
"negative margins". We previously studied this 
and found that a subset (23 percent) of shave 
biopsies of BCC or sec that appeared to have 
negative margins on initial sections ended up 
having positive margins when the block was sub­
sequently exhausted (1). From this, we concluded 
that the best approach was to not comment on 
margin status for biopsies of non-melanoma skin 
cancers. Most of the dermatologist colleagues in 
our community agreed with this approach and 
informed us that the margin status usually did 
not impact their management of the patient 
anyway. They were usually doing a biopsy of 
a suspected sec or BCC merely to confirm the 
diagnosis, and they would then proceed to de­
finitive treatment regardless of what the biopsy 
margin status was. Worrying about margin 
status is a lot of wasted time for the dermato­
pathologist and does not impact patient care. 
Some dermatologists still want to be informed 
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of the margin status, at least in certain scenarios 
or in specific cases, and for these I am willing 
to make an exception upon request. 

I still routinely report margin status on biop­
sies of melanocytic lesions ( except for those rare 
dermatologists who do not want margin status 
on nevi). Most dermatologists in my communi­
ty perform shave biopsies of pigmented lesions 
with the intent to completely remove the lesion. 
Thus, they usually want to know if the mela­
nocytic lesion extends to the section edges or 
not, and they may manage the lesion differently 
based on that information. Our study did not 
examine melanocytic lesions, but I believe the 
same caveat likely applies here as well. Just be­
cause the examined section edges look negative 
for melanocytic lesion, we cannot be certain 
that all of the margins are truly negative. On 
melanoma biopsy specimens, I report the status 
of both peripheral and deep margins, either as 
"positive for (in situ/invasive) melanoma" or 
"negative on examined sections." 

DERMPATH EMERGENCIES 

I directly notify the dermatologist of any sig­
nificant or unexpected findings per our laborato­
ry policy. This can be done via phone call, email, 
or other agreed upon method. This ensures that 
serious or urgent diagnoses are communicated 
quickly and allows me to confirm that the di­
agnosis has been received (electronic medical 
records and fax machines sometimes fail). Our 
policy has a list of diagnoses that should be 
communicated in this way, including an initial 
diagnosis of melanoma or of aggressive cancers 
that may require urgent treatment (e.g., angio­
sarcoma, acute leukemias). It is important to 
remember that a variety of other non-neoplas­
tic entities in dermatopathology can be just as 
serious as cancer, or even worse, including cal­
ciphylaxis, necrotizing fasciitis, toxic epidermal 
necrolysis, angioinvasive fungal infection, and 
fungal infections in an immunocompromised 
patient (2). I usually discuss biopsies on acutely 
ill in-patients or other rush biopsies directly 
with my dermatologists as well. 

TO HEDGE OR NOT TO HEDGE? 

"To hedge" means to give a diagnosis that is 
equivocal, less than fully certain, not definitive. 
It means to give a descriptive diagnosis with a 
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differential list of possible options, to say "it could 
be entity X, but entity Y cannot be excluded." 
Sometimes we must hedge in dermatopathology 
(at least I must), but we should try to be definitive 
whenever possible and save our hedging for when 
we really need it. If you hedge too often, your der­
matologists will lose confidence in your diagnostic 
ability. They will not know when your hedging 
actually indicates a serious diagnostic difficulty 
or a complicated case that needs to be managed 
differently. When the difference in diagnoses 
does not matter for patient care, then I try to be 
definitive and avoid hedging. If I cannot decide 
if a lesion is a seborrheic keratosis or a verruca 
vulgaris, I do not say "benign keratosis with 
overlapping features of seborrheic keratosis and 
verruca vulgaris." If the dermatologist favored 
verruca, then I will use that clinical impression 
as an extra point to tip the scale, and I will call 
it verruca. If they listed both or neither in their 
differential, then I will just pick one diagnosis 
and move on to the next case. Both are benign 
conditions that are usually managed the same 
way. If I am wrong, and it is actually a seborrhe­
ic keratosis rather than a verruca, it is unlikely 
that anything bad will happen to the patient or 
to me because of it. On the other hand, when 
I am uncertain of the diagnosis, and the treat­
ment or prognosis is significantly different for 
the entities I am debating between, then I will 
hedge. I like to ask myself: "If I am wrong about 
the diagnosis, how wrong will I be?" What is at 
stake for the patient medically and for myself 
legally? Will being wrong result in potentially 
morbid therapy (e.g., chemotherapy, irradia­
tion, a huge excision, amputation), inadequate 
treatment of a serious disease, genetic or family 
planning implications, excess patient anxiety, 
poor prognosis, a bad patient outcome, and/ 
or a lawsuit? If yes, and I am uncertain of the 

diagnosis, then I will hedge. When I do hedge, I 
try my best to tell the dermatologist which entity 
I am favoring, why I am having difficulty, and 
what if anything I want them to do about it (e.g., 
re-excise the lesion, follow the patient closely, 
repeat biopsy if the process persists or progresses 
after treatment, etc). Some dermatopathologists 
are wary of telling the dermatologist what to do 
in a report for fear that it will force their hand 
clinically. I usually say " __ is recommended if 
clinically feasible" to soften the language so that 
it is an optional request rather than a demand. I 
almost never receive complaints from my derma­
tologists or other clinical colleagues about making 
these types of recommendations in my report. 

If the dermatologist asks me to send the 
case out in consultation for a second opinion, 
1 happily agree without getting defensive about 
it. Patient care must always come before ego. If 
the expert consultant gives a definitive answer 
when I could not, this helps the patient and the 
dermatologist and also gives me a chance to learn 
from the case. If the expert consultant agrees 
with me that the case is hard and the diagnosis 
is uncertain, this is validation of my diagnostic 
skills, both to me personally and to the derma­
tologist. For beginners in dermatopathology, it 
is probably better to send out difficult cases for 
expert consultation rather than hedging, espe­
cially if there is a lot at stake for the patient. I still 
obtain consultation from my dermatopathologist 
partner on a daily basis. And I still voluntarily 
send out difficult cases for consultation with 
world experts from time to time. Sending cases 
out for expert consultation is a form of quality 
assurance that helps me continue to hone my 
diagnostic skills and learn how to better deal 
with challenging diagnostic scenarios. It also 
helps me to sleep better at night! 
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2 MISCELLANEOUS CURIOSITIES 
THAT CONFUSE BEGINNERS 

After mastering normal skin histology, one is 
ready to embark on learning all the abnormali­
ties that the skin has to offer. For the beginner, 
the difficulty is not always in identifying that 
something is abnormal, but rather in deciding 
whether the abnormality is real versus artifac­
tual, or clinically significant versus incidental. 
This chapter will cover some of the miscella­
neous findings that may confuse and concern 
beginners as well as a few diseases that do not 
fit well elsewhere in the book. These boil down 
into five major groups: 1) artifacts and proce­
dure-related changes; 2) reactive changes; 3) 
unusual ("funny-looking") keratinocytes; 4) 
pigments; and 5) alien/foreign/exogenous sub­
stances from outside the human body. 

ARTIFACTS AND 
PROCEDURE-RELATED CHANGES 

Histologic processing and slide preparation 
produce a variety of artifacts in tissue. Pathol­
ogists learn to recognize these quickly during 
training, but there are a few artifacts in the skin 
that may be less familiar to beginners. 

Tangential sectioning of the epidermis can 
produce a bizarre appearance that can greatly 
complicate interpretation of the specimen, 
especially in melanocytic lesions (see chapter 
4, fig. 4-5). When islands of papillary dermis 
are completely surrounded by epidermis, the 
specimen has probably been tangentially sec­
tioned. The papillary dermis may have the 
illusion of increased numbers of vessels, eccrine 
ducts, and hair follicles, because the section is 
cutting across the papillary dermis horizon­
tally, showing a much broader area than is 
usually visualized on normal sections that are 
vertically oriented. The eccrine ducts and hair 
follicles may be cross sectioned (they appear to 
be "coming out of the slide" toward the viewer) 
rather than longitudinally sectioned (fig. 2-1). 

Blood (erythrocytes) can end up outside 
vessels in the skin due to bleeding during the 
biopsy procedure, but a variety of pathological 
processes can also produce extravasation of 
erythrocytes into the dermis. There are a few 
tricks that help to separate true hemorrhage 
(which is pathologic) from artifactual proce­
dure-related bleeding. If there are abundant 
erythrocytes in an otherwise normal dermis and 
there is no clinical suspicion of hemorrhage, 
ecchymosis, vasculitis, hemangioma, or any oth­
er description of an erythematous/violaceous/ 
pigmented appearance, then the extravasated 
erythrocytes are probably related to the biopsy 
procedure rather than true in vivo hemorrhage. If 
the dermatologist has listed one of those entities 
or descriptors on the biopsy requisition sheet, 
then the blood is probably due to true hemor­
rhage and an explanation for it should be sought. 
The presence of hemosiderin suggests true hem­
orrhage rather than procedural bleeding. The 
presence of scattered erythrocytes in the papillary 
dermis is suggestive of hemorrhage (fig. 2-2), 
whereas large sheets of erythrocytes sitting in 
the middle of a normal reticular dermis suggests 
artifactual procedure-related bleeding (fig. 2-3). 

Various inflammatory processes can be accom­
panied by hemorrhage, including leukocytoclas­
tic vasculitis, pigmented purpuric dermatosis, 
some arthropod bite reactions, and others (see 
chapter 8). Coagulopathies can display luminal 
fibrin thrombi or hemorrhage, depending on 
the scenario. Ecchymosis (bruise), while rarely 
biopsied, shows hemorrhage in the dermis or 
subcutis due to previous trauma. Trauma to acral 
sites can produce collections of blood within 
the stratum corneum (talon noir; fig. 2-4) or 
beneath the nail plate; these lesions may mimic 
melanoma clinically. Patients with thrombo­
cytopenia or on aspirin or other antiplatelet 
therapy may show foci of hemorrhage in the 
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Figure 2-1 

TANGENTIAL SECTIONING ARTIFACT 

Left: Islands of papillary dermis completely surrounded by epidermis (upper left) and bizarre convolution of the epidermal 
surface (bottom left) are evidence of tangential embedding/sectioning. The upper right shows normally sectioned skin. 

Right: There are more hair follicles than normal, and they are cut in cross section rather than longitudinally (they are 
round structures). These are subtle clues to tangential sectioning horizontally across the papillary dermis rather than vertically 
down through it. Most of the dermis seen here is actually papillary rather than reticular dermis. 

Figure 2-2 

TRUE HEMORRHAGE 

Scattered erythrocytes in the papillary dermis are sug­
gestive of true hemorrhage. This biopsy is from petechiae. 
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Figure 2-3 

PROCEDURE-RELATED BLEEDING (ARTIFACTUAL) 

Large sheets of erythrocytes fill the mid and deep dermis. 
This pattern usually represents artifactual procedure-related 
bleeding rather than true hemorrhage. This punch biopsy 
is from a xanthoma. The lesion was yellow clinically, and 
no hemosiderin was present microscopically. 
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Figure 2-4 

TALON NOIR 

Left: A pocket of hemorrhage (arrows) became entrapped within the acral stratum corneum due to previous trauma. 
Right: Erythrocytes may be present, but in many cases, only serum and debris remain within the intracorneal hemorrhage at 

the time of biopsy (arrows: green= serum, black= stratum corneum, blue= parakeratosis, yellow= granular layer of epidermis). 

papillary dermis. Elderly patients with severe 
solar damage (thick solar elastosis and thin 
atrophic epidermis) may develop spontaneous 
dermal hemorrhage (solar purpura). 

Another procedure-induced change is elec­
trical/cautery artifact (fig. 2-5). In my practice, 
I usually see this only in specimens submitted 
by surgeons, since dermatologists usually use 
blades to perform biopsies rather than cut­
ting skin via electrosurgery. Electrical current 
(whether from electrosurgery/cautery or un­
intended electrical shock) produces distortion 
of both epidermal keratinocytes and dermal 
collagen when it passes through the skin. 

REACTIVE CHANGES 

Solar elastosis is caused by chronic exposure 
to sun or other ultraviolet light (fig. 2-6). This 
results in increased amounts of disorganized 
elastic fibers in the reticular dermis. In elderly 
extremely sun-damaged white patients, solar 
elastosis can form a thick blue-gray layer that 
completely replaces the pink dermal collagen. 

Elastosis first forms in the superficial reticular 
dermis (a thin band of collagen in the papillary 
dermis is often spared), and as it accumulates over 
time, it replaces and pushes the reticular dermal 

collagen further and further down into the deep­
er dermis. In patients with this degree of solar 
elastosis, the presence of pink collagen replacing 
a zone of the blue-gray elastosis in the reticular 
dermis is a useful clue to new collagen deposition 
(fig. 2-7). This collagen was not part of the origi­
nal dermis but was deposited after the patient got 
old and sun damaged (i.e., after the solar elastosis 
was formed) (see chapter 4, fig. 4-37). This trick 
only works for markedly sun-damaged patients 
with abundant solar elastosis. 

Longstanding nevi on sun-damaged facial skin 
often accumulate unusual purple tangled solar 
elastosis fibers within the midst of the intrader­
mal nevus cells, but they have little or no solar 
elastosis in the dermis deep to the nevus since the 
nevus has protected the underlying dermis from 
years of sun exposure (umbrella sign) (figs. 2-8, 
2-9). In contrast, melanomas in sun-damaged 
skin tend to have solar elastosis under them since 
they arise after the solar elastosis was formed, 
pushing the solar elastosis downward (1,2). 

Recognizing the range of features of granula­
tion tissue is a crucial skill (fig. 2-10). The plump 
spindle to stellate myofibroblasts in granulation 
tissue can look atypical to the untrained eye 
since they are large and often have mitotic activity. 
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Figure 2-5 

ELECTRICAL CURRENT/CAUTERY ARTIFACT 

Left: The epidermis at the margin of this excision specimen is distorted by streaming, stretched out keratinocyte nuclei 
due to electrosurgery/cautery effect (left). Contrast with normal epidermis (right). 

Right: Dermal collagen at the excision margin is swollen, smudgy, and darker in color due to electrosurgery/cautery 
effect (left). Contrast with normal dermis (right). Note the streaming, stretched out nuclei in a distorted eccrine coil (arrow). 

Figure 2-6 

SOLAR ELASTOSIS 

A tangled matt of thick blue-grey elastic fibers has 
accumulated over many years of chronic sun exposure, 
completely replacing the normal pink reticular dermal collagen. 

As emphasized in our Soft Tissue book, studying 
granulation tissue at biopsy sites or in other sit­
uations that are obviously benign and reactive 
can aid the pathologist in interpreting reactive 
processes, nodular fasciitis, and related lesions 
in more difficult clinical situations. Granulation 
tissue consists of myofibroblasts/fibroblasts loosely 
arranged in a myxoid or edematous background, 
with inflammation and proliferating small blood 
vessels. As granulation tissue ages and matures into 
scar, the myofibroblasts/fibroblasts become more 
spindled and elongated, and develop a fascicular 
arrangement that runs parallel to the overlying epi­
dermis (see fig. 4-38). Increased amounts of pink 
collagen fibers are present between the parallel 
spindled myofibroblasts/fibroblasts. The purple/ 
amphophilic cytoplasm and the presence of in­
tervening collagen are useful clues to distinguish 
myofibroblasts/fibroblasts from smooth muscle 
(fig. 2-11). My video demonstrates this in more 
detail: http://bit.ly/2SqI6FY. 

Recognition of biopsy site changes is also 
important (fig. 2-12). In wide local excisions per­
formed after a biopsy diagnosis of malignancy, 
the area directly adjacent to the biopsy site is 
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Figure 2-7 

NEW COLLAGEN REPLACING SOLAR ELASTOSIS 

This patient's background dermis (left) is filled with blue-gray solar elastosis (similar to the dermis seen in fig. 2-6). A zone of 
new pink collagen (green arrows) has replaced and pushed down that solar elastosis (yellow arrows). The new collagen in this 
particular case is a surgical scar adjacent to a recurrent basal cell carcinoma (black arrows). 

the most likely to show residual tumor. Lack of 
an obvious biopsy site on an excision specimen 
may indicate that the excision was performed at 
the wrong site or that there is an unusual clinical 
situation that needs clarification. Sometimes the 
history of a previous biopsy is not provided, and 
in those situations the recognition of microscop-

Figure 2-8 

TANGLED PURPLE SOLAR 
ELASTOSIS IN A NEVUS 

Congenital pattern nevi on sun­
damaged facial skin often accumulate 
these unusual purple tangled solar 
elastosis fibers, which intermingle with 
the nevus cells in the dermis. This is a 
reassuring finding against melanoma, 
as it is evidence that the melanocytic 
lesion has been present for many years. 

ic changes to suggest a previous biopsy may be 
crucial in avoiding misdiagnosis (e.g., recurrent 
nevus versus melanoma; see chapter 4). 

Biopsy sites in skin display granulation tissue 
or scar depending on how long ago the initial bi­
opsy was performed. There will also be alteration 
of the epidermis at the site of the biopsy. This 
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Figure 2-9 

UMBRELLA SIGN 

Top: Congenital pattern nevus 
with an "umbrella sign." There is 
solar elastosis in the dermis adjacent 
to the nevus (yellow arrows), but 
the dermis deep to the nevus lacks 
solar elastosis (green arrows). The 
longstanding nevus has provided 
an "umbrella" that sheltered the 
deep dermis from the sun over the 
years. Those unique purple tangled 
solar elastosis fibers (see fig. 2-8) are 
present focally within the nevus 
(black arrow). 

Bottom: Melanoma lacking an 
"umbrella sign." There is a band 
of solar elastosis (yellow arrows) 
beneath the melanoma, indicating 
that this melanocytic proliferation 
is new rather than longstanding. It 
arose after the patient became old 
and sun damaged. 

initially shows ulceration with underlying 
granulation tissue or cauterized collagen. Later, 
granulation tissue fills in the defect and epider­
mis grows to completely cover the surface. 

The new epidermis has a variety of reactive 
changes that can look worrisome to those who 
are not familiar with them: enlarged reactive ke­
ratinocytes, increased basal layer mitotic activity, 
and a jagged interface between the basal layer 
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and the underlying dermal collagen. Eccrine 
ducts within the dermal granulation tissue can 
display squamous metaplasia, cystic dilation, and 
reactive atypia, all of which can make them mim­
ic nests of invasive squamous cell carcinoma. 

The subcutis underlying a biopsy site often 
shows pockets of fat necrosis, even if the origi­
nal biopsy was only a superficial shave that did 
not approach the subcutis; I suspect this may 
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Figure 2-10 

GRANULATION TISSUE 

Left: Granulation tissue consists of spindle to stellate myofibroblasts loosely arranged in a myxoid or edematous background 
with inflammation and proliferating small blood vessels. 

Right: Plump spindle to stellate myofibroblasts in the granulation tissue/scar may look atypical, especially when viewed 
on high magnification. Do not confuse these with residual tumor cells. The purple amphophilic cytoplasm and spaced out 
hypocellular arrangement in a loose myxoid/edematous background are clues to recognizing myofibroblasts. 

Figure 2-11 

MYOFIBROBLASTS VERSUS SMOOTH MUSCLE 

Myofibroblasts (left) and smooth muscle (right) both form pink fascicles of parallel spindle cells, but myofibroblasts have 
purple/amphophilic cytoplasm and are divided from each other by intervening collagen fibers whereas smooth muscle cells 
have abundant pink cytoplasm (due to intracytoplasmic contractile filaments) and are packed closely together with minimal 
intervening collagen. 
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Figure 2-12 

BIOPSY SITE CHANGES 

A: The biopsy site (upper right) in this wide local excision 
specimen is easily recognized at low magnification. The pale 
zone of granulation tissue and evolving scar looks distinctly 
different from the normal bright pink collagen that makes 
up the rest of the dermis. The overlying epidermis shows 
reactive proliferative changes. 

B: The new epidermis over the biopsy site shows enlarged 
keratinocytes with mitoses and reactive atypia. There 
is often a jagged interface with the underlying dermis. 
Proliferation of the epidermis can be so robust that it 
mimics squamous cell carcinoma (pseudoepitheliomatous/ 
pseudocarcinomatous hyperplasia). 

C: Regenerating eccrine ducts adjacent to the biopsy site 
are often distorted in shape and greatly expanded in size, 
with prominent squamous metaplasia. Do not confuse the 
large glassy keratinocytes in these ducts with squamous cell 
carcinoma. The presence of duct lumen (black arrow) and 
association/connection with a more obvious eccrine duct 
(green arrow) are useful clues. 

be due to damage of the subcutis from injection 
of anesthetic agents prior to the initial biopsy. 
As the biopsy site ages, the epidermis loses the 
unusual reactive features and becomes a thin 
atrophic epidermis without rete ridges, overly­
ing a mature dermal scar (fig. 2-13). 

Many dermatologists apply topical aluminum 
chlo1ide to the wound immediately after shave 
biopsy to achieve hemostasis. Aluminum chloride 
produces two distinct microscopic findings: 1) 
histiocytes with grayish granular cytoplasm, and 
2) distorted, purple, sometimes calcified bundles 
of reticular dermal collagen (fig. 2-14). Finding 
either of these in the dermis near granulation tis-
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sue or scar suggests that a biopsy was previously 
performed at that site (likely by a dermatologist). 
These histiocytes may be a potential mimic of 
intracytoplasmic infectious diseases such as his­
toplasmosis or leishmaniasis, although I believe 
it is hard to truly confuse these aluminum chlo­
ride-laden histiocytes with infection or anything 
else once one has become familiar with them. 

Mansel solution (ferric subsulfate) was used in 
the past for chemical hemostasis after biopsy, 
although many dermatologists now use alumi­
num chloride instead, because Mansel solution 
can cause discoloration of the skin at the biopsy 
site ("Mansel tattoo"). This is due to deposition 
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Figure 2-12, continued 

D: The subcutis underlying a biopsy site often shows pockets of fat necrosis (black arrows), even though the original 
shave biopsy site (green arrow) is very superficial and does not approach the subcutis. 

E: Fat necrosis under a biopsy site. Foamy histiocytes intervene between mature adipocytes. 

Figure 2-13 

SCAR AT HEALED BIOPSY SITE 

In scar, spindled fibroblasts/myofibroblasts are often 
parallel to the epidermis, while blood vessels tend to be 
perpendicular/vertical (black arrow). The new collagen of 
the scar is distinctly different from the bundles of preexisting 
collagen in the underlying reticular dermis (green arrows). 
The overlying epidermis is atrophic, lacking rete ridges. 

Figure 2-14 

ALUMINUM CHLORIDE 

Histiocytes with gray to purple granular cytoplasm 
(green arrows) and distorted purple bundles of collagen 
(black arrows) within the dermis are evidence of a previous 
biopsy site. These changes are the result of topical aluminum 
chloride used as a hemostatic agent following the biopsy 
procedure. 
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Figure 2-15 

KELOIDAL SCAR 

Thick bright pink "keloidal" collagen bundles are a 
characteristic finding in keloids and hypertrophic scars. 

of golden-brown hemosiderin-like pigment at 
the biopsy site, sometimes with a corresponding 
reactive proliferation of histiocytes and giant 
cells. The cellularity and pigment together can 
cause confusion with residual melanoma if one 
is not familiar with the effect. 

Some scars enlarge over time into a hypertro­
phic scar or a keloid. The distinction is mostly 
clinical: keloids extend beyond the margin of the 
original surgical defect and hypertrophic scars do 
not. Both look similar microscopically and are 
composed of variable numbers of thick bright 
pink "keloidal" collagen bundles embedded 
within background scar (fig. 2-15). I use "keloi­
dal scar" as my diagnosis for this finding, unless 
clinical information is provided to determine 
whether it is a hypertrophic scar or a keloid. 

Skeletal muscle atrophy is another important 
reactive change to recognize, not only in deep 
soft tissue but also in skin. Skeletal muscle is 
normally found in the dermis in the face. Inflam­
matory /reactive processes or infiltrative tumors 

16 

Figure 2-16 

SKELETAL MUSCLE ATROPHY 

Atrophy of skeletal muscle cells leads to decreased 
cytoplasm, which causes the multiple peripheral nuclei to 
overlap. These overlapping nuclei can mimic multinucleated 
histiocytes or even pleomorphic tumor cells. 

can cause atrophy of skeletal muscle cells, which 
leads to decreased contractile proteins and cor­
responding decreased cytoplasmic volume. This 
in turn causes the multiple peripheral skeletal 
muscle nuclei to overlap, which can cause these 
atrophic cells to resemble multinucleated histio­
cytes or even large pleomorphic tumor cells (fig. 
2-16). Recognition of other similar cells nearby is 
a helpful clue, as skeletal muscle fibers normally 
are arranged in bundles. If the tissue sample is 
large enough, these multinucleated cells can be 
traced back to areas of normal tissue and a tran­
sition to more obvious skeletal muscle cells seen. 

Thermal (burn) or cryogenic (freeze) injury in skin 
usually show zones of partial to full thickness 
epidermal necrosis (fig. 2-17). This can be seen 
when a skin lesion is frozen with liquid nitrogen 
and then a biopsy is performed not long after. 
The clinical history is helpful here. The dermis is 
usually uninvolved unless the injury is extensive. 



Figure 2-17 

CRYOGENIC (FREEZE) INJURY 

This skin was treated with liquid nitrogen cryotherapy 
and the resulting blister was later biopsied. The epidermis 
became completely necrotic from the freeze injury, and 
then detached to form the blister roof. The blister roof is a 
"shadow" of the original epidermis, complete with a corneal 
layer and rete ridges, but it is completely pink and devoid 
of viable nuclei. Contrast this with the partial layer of new 
epidermis that has "re-epithelialized" the blister floor. 

Radiation therapy produces a variety of re­
active changes in skin (fig. 2-18). The epider­
mis becomes atrophic and sometimes shows 
spongiosis. The dermis becomes sclerotic with 
ectatic blood vessels. Hemorrhage, fibrin, and 
hemosiderin may be seen. There are scattered en­
larged "radiation fibroblasts" in the dermis, which 
may show prominent hyperchromasia and pleo­
morphism. These benign degenerative changes 
should not to be confused with malignancy; the 
scattered hypocellularity of these cells is an im­
portant reassuring clue. The subcutis may show 
thickened sclerotic fibrous septa between the fat 
lobules. Perineural fibrosis may also be present. 
Angiosarcoma and other forms of postradiation 
sarcoma can develop in this setting. If there is 
any concern that a partial biopsy may not be 
representative, especially for unusual vascular 
changes in an irradiated site, I add a comment 
recommending follow up and repeat biopsy 
if there are violaceous/purpuric skin chang­
es, growing mass, or other causes of clinical 
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Figure 2-18 

RADIATION EFFECT 

This severe case shows epidermal atrophy, marked 
dermal sclerosis, and dilated blood vessels. The superficial 
dermis shows a homogenized pink zone of fibrin. Radiation 
changes can resemble morphea or lichen sclerosus (see 
chapter 8). The fibrin and dilated vessels here are useful 
clues for radiation therapy. 

concern. Patients should be routinely asked at 
admission to the dermatology clinic if they have 
a history of radiation therapy. Irradiated sites 
should be routinely examined by the dermatol­
ogist and self-examined by the patient. This is a 
free and easy improvement to current dermatol­
ogy practice that could potentially lead to early 
detection of postradiation angiosarcomas. 

Venous stasis produces reactive vascular 
changes in the lower legs. Almost all adults have 
some degree of this, which means that recog­
nizing subtle stasis change can be a useful clue 
to the anatomic site of a biopsy in the absence 
of clinical information. Stasis changes tend to 
be more prominent in older adults and in pa­
tients with other causes of venous insufficiency. 
The key microscopic feature is the presence of 
clustered lobular proliferations of thick-walled 
capillaries in the papillary dermis (fig. 2-19). 
There may also be dermal fibrosis, hemorrhage, 
and hemosiderin, depending upon the chronic­
ity and severity. 
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Figure 2-19 

VENOUS STASIS 

Multiple clustered lobular 
proliferations of thick-walled 
capillaries are present in the 
papillary dermis. This biopsy 
was from the ankle. 

In very severe cases, stasis changes are so 
robust as to resemble Kaposi sarcoma, both clin­
ically and histologically; this is called "acroangio­
dermatitis" ("pseudo-Kaposi sarcoma"). A human 
herpesvirus (HHV-8) immunostain is essentially 
always positive in Kaposi sarcoma. If HHV-8 is 
unavailable, endothelial markers like CD34 or 
ERG can be used (CD31 is sometimes weak or 
negative in Kaposi sarcoma) (3). Both entities have 
true vascular channels, which stain with endothe­
lial markers, but the intervening spindle cells in 
acroangiodermatitis are fibroblasts whereas they 
are spindled endothelial cells in Kaposi sarcoma. 
CD34 and ERG are positive in the spindle cells of 
Kaposi sarcoma but negative in the spindle cells 
of acroangiodermatitis. 

Chronic lymphedema results from long-term 
lymphatic stasis. This can occur in the legs of 
elderly or obese patients, in the overhanging 
abdominal pannus of morbidly obese patients, 
and in extremities from which the draining 
lymph nodes have been surgically removed. 
In early lymphedema, there is increased space 
between reticular dermal collagen bundles due 
to build up of interstitial fluid. This may be hard 
to recognize, but the presence of irregular ectatic 
lymphatic channels in the dermis is a useful clue 
(fig. 2-20). Over time, the dermis becomes fibrot­
ic and shows increased collagen fibers within 
edematous areas as well as scattered spindle to 
stellate reactive fibroblasts. The epidermis may 
show prominent reactive acanthosis and papil-
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lomatosis, resulting in a verrucous appearance 
both clinically and microscopically (when severe, 
this is called "elephantiasis nostras verrucosa"). 
In morbidly obese patients, there may be mass 
formation (massive localized lymphedema), in 
which lobules of mature adipocytes are separated 
by widened fibrotic, edematous septa with scat­
tered spindle to stellate reactive fibroblasts; do 
not confuse this with atypical lipomatous tumor/ 
well-differentiated Ii posarcoma. 

When patients chronically scratch, rub, itch, 
or pick at their skin, the epidermis becomes 
acanthotic and hyperkeratotic as a reactive 
protective mechanism. This is referred to as 
lichen simplex chronicus (when there is a diffuse 
plaque clinically) or prurigo nodularis (when 
there is a solitary papule or nodule clinically) 
(figs. 2-21, 2-22). This phenomenon often oc­
curs as a "secondary change" on top of an un­
derlying primary process (e.g., secondary lichen 
simplex chronicus due to chronic itching of 
primary eczematous/atopic dermatitis, second­
ary prurigo nodularis developing adjacent to a 
primary actinic keratosis that the patient has 
been picking at). Recognizing these secondary 
"lichenification" changes is crucial. If the skin 
is lichenified, then the process is likely chronic, 
as these changes take some time to develop. 
Aggressive picking or scratching of the skin can 
partially erode or fully ulcerate the epidermis, 
leading to an excoriation, another type of sec­
ondary change (fig. 2-23). Secondary changes 
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Figure 2-20 

CHRONIC LYMPHEDEMA 
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Top: The dermis is markedly 
expanded by pink fibrosis inter­
mingled with pale edematous zones. 
In some cases, the epidermis shows 
prominent reactive papillomatosis 
and acanthosis, imparting a verrucous 
appearance. 
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may be so abundant as to obscure the underly­
ing primary process; this should be mentioned 
in a comment so the dermatologist recognizes 
that the biopsy may not be representative of the 
underlying dermatosis. 

Lichen simplex chronicus and Jichenification 
have nothing to do with true lichenoid interface 
dermatoses (such as lichen planus), which are 
defined by a band of lymphocytes beneath the 
epidermis and vacuolar interface alteration (see 
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Bottom: The dermis is fibrotic, 
but with intervening pale spaces 
between collagen fibers rep re sen ting 
background edema fluid. Dilated 
branching lymphatic channels are 
present, a useful clue for lymph­
edema. 

chapter 8). "Lichen" is one of the many frustrating 
terms in dermatology that has different meanings 
depending on the disease. When I diagnose lichen 
simplex chronicus on a biopsy performed by a 
non-dermatologist (especially if it is a vulvar 
biopsy from a gynecologist), I add this comment 
to help avoid confusion over the terminology: 
"These findings are due to chronic rubbing, 
scratching, or other irritation. Features of lichen 
sclerosus or lichen planus are not identified." 
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Figure 2-21 

LICHEN SIMPLEX CHRONICUS (LSC) 

The epidermis is acanthotic, with irregularly elongated 
rete. There is hypergranulosis with thickening of the stratum 
corneum, usually with compact orthokeratosis. A pale band 
of pink keratin just above the granular layer represents the 
stratum lucidum (arrows); this layer is only seen in acral 
skin or in skin that has been chronically rubbed, scratched, 
or otherwise "Jichenified." 

Figure 2-22 

PRURIGO NODULARIS 

Above: When the entire lesion is present on the biopsy, 
a "crescendo-decrescendo" pattern of acanthosis can often 
be seen, starting with normal skin at one edge of the lesion, 
getting thicker and thicker moving toward the center of the 
lesion, and then getting smaller and smaller back to normal 
epidermis at the other edge of the lesion. 

Right: A closer look at prurigo nodularis shows the same 
features as LSC. There are elongated rete, hypergranulosis, 
hyperkeratosis, and a pale pink stratum lucidum dividing 
the granular layer from the corneal layer. Both LSC and 
prurigo can show some papillomatosis of the surface, 
imparting a slightly verrucous appearance. 
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FUNNY-LOOKING KERATINOCYTES 

A variety of unusual changes can be seen in 
keratinocytes. Some of these are artifacts, others are 
real but incidental or clinically insignificant find­
ings, and others are important diagnostic clues. 

Keratinocytes sometimes develop artifac­
tual perinuclear cytoplasmic vacuoles due to 
shrinking of the cells during tissue processing. 
Keratinocyte cytoplasm is filled with cytokeratin 
intermediate filaments, which are attached to 
desmosomes in the cell membranes, which are 
attached to desmosomes of adjacent keratinocytes, 
which are attached to cytoplasmic cytokeratin 
filaments, and on and on. All of the keratinocytes 
in the epidermis thus form an incredibly strong 
interconnected network that holds together 
against outside forces. When tissue shrinks 
during processing, the keratinocyte nucleus is 
left naked and alone in the middle of the cell 
since it has shrunk away from the surrounding 
cytoplasm (fig. 2-24). The keratinocyte cytoplasm 
is held tightly against the cell membrane at the 
periphery of the cell (because the keratin fila­
ments are attached to the desmosomes). 
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Figure 2-23 

EXCORIATION 

There is a small ulcer through the epidermis. Fibrin is present in the ulcer bed, and there is granulation tissue in the 
underlying dermis. Note the obvious LSC changes in the epidermis adjacent to the ulcer, evidence that the patient has caused 
or contributed to this ulcer by scratching or picking. 

The artifactual vacuoles in keratinocytes may 
have a signet ring appearance (fig. 2-25). Melano­
cytes may also develop artifactual vacuoles, but 
they tend to be around the outside of the cell, 
leaving the cytoplasm and nucleus of the vacuole 
hugging one another (fig. 2-26). Melanocytes 
lack cytokeratin filaments and desmosomes, so 
they are not bound tightly to their neighbors 
like the keratinocytes are. When they shrink, the 
cytoplasm stays connected to the nucleus. This 
is an easy way to tell vacuolated keratinocytes 
from vacuolated melanocytes on H&E-stained 
slides (my short video discusses this topic further: 
http://bit.ly/2tt9pFi). 

Epidermolytic hyperkeratosis (EHK) is a rare con­
genital ichthyosis caused by germline mutations in 
the genes for keratin 1 or 10, which are the main 
keratins present in spinous layer keratinocytes. The 
mutations result in misfolded keratin filaments, 
which clump together instead of evenly filling the 
cytoplasm of the spinous layer keratinocytes. The 
microscopic appearance is a focal area of epidermis 
where the keratinocytes have clear cytoplasm and 
disorganized pink cytoplasmic globules of misfold­
ed keratin proteins, creating the false appearance 
of an epidermis that is dissolving (thus the term 
"epidermolytic") (fig. 2-27). The affected portion 
of epidermis also usually has hypergranulosis 
and overlying hyperkeratosis. Although the 
diffuse congenital ichthyotic form ofEHK is rare, 

Figure 2-24 

VACUOLATION ARTIFACT OF KERATINOCYTES 

Vacuolation artifact in keratinocytes results in naked 
nuclei surrounded by empty white halos. The pink 
cytoplasm of each keratinocyte is seen at the periphery 
of the vacuole/halo, where it is connected to adjacent 
keratinocytes by desmosome "spines." 
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Figure 2-25 

SIGNET RING 
VACUOLATION 
ARTIFACT OF 

KERATINOCYTES 

Artifactual vacuoles in kera­
tinocytes may sometimes have 
a signet ring appearance rather 
than a full halo around a naked 
nucleus. 

Figure 2-26 

VACUOLATION ARTIFACT OF MELANOCYTES 

Artifactual vacuoles in melanocytes tend to be around 
the outside of the cell, leaving the cytoplasm in the center 
of the vacuole clinging to the nucleus. These large junctional 
melanocytes are from the epidermis overlying a congenital 
nevus (similar to fig. 4-1B). 

tiny microscopic foci of EHK are commonly seen 
in the skin of otherwise normal individuals. Inci­
dental foci of EHK are of no clinical significance 
and do not need to be mentioned in the patholo­
gy report. It is only discussed here because it can 
confuse beginners in dermatopathology. 

Epidermodysplasia verruciformis (EDV) is a 
form of verruca plana (flat wart) caused by a 
variety of different HPV serotypes. There is a 
rare inherited form of EDV in which patients 
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have a genetic susceptibility to these HPV se­
rotypes and develop numerous verruca plana. 
Sporadic foci of EDV, however, are common in 
the skin of normal patients (4). These foci show 
enlarged keratinocytes in the spinous layer, with 
characteristic blue-gray voluminous cytoplasm 
(fig. 2-28). Small incidental foci of EDV are of no 
clinical significance and need not be reported. 

Porokeratosis is a common skin disease with a 
characteristic microscopic feature: the "cornoid 
lamella" (fig. 2-29). This is a tall vertical tower 
of parakeratosis with vacuolation and apoptosis 
of the underlying keratinocytes. Clinically, the 
cornoid lamella results in a peripheral grooved 
ridge or ring of thickened keratin, which borders 
a central zone of epidermal atrophy, erythema, 
and/or hyperpigmentation (5). A shave biopsy 
through a small ring-like lesion of porokera­
tosis shows two peripheral cornoid lamellae, 
corresponding to both sides of the ring of scale 
seen clinically. The skin between the cornoid 
lamellae may show a variety of unusual chang­
es, including epidermal atrophy or acanthosis, 
dermal fibrosis, or mixed dermal inflammation. 

Acantholytic dyskeratosis is a distinct microscopic 
pattern that is important to recognize, as it is the 
key finding in several dermatologic entities (fig. 
2-30). The epidermal keratinocytes detach from 
one another and the epidermis falls apart (acan­
tholysis), forming a suprabasilar intraepidermal 
blister, which can mimic the tombstone pattern 
seen in pemphigus (see chapter 9). Detached 
acantholytic keratinocytes have rounded cell 
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Figure 2-27 

EPIDERMOLYTIC HYPERKERATOSIS (EHK) 

Left: The spinous layer keratinocytes have clear cytoplasm, creating the false appearance of an epidermis that is 
disintegrating. There is thick overlying hyperkeratosis. Contrast with normal epidermis on the left. 

Right: The pink globules (green arrows) within the clear keratinocytes represent misfolded keratin filaments (keratin 1 or 
10). The basal layer (which has keratins 5 and 14 rather than 1 and 10) is uninvolved. Large irregular purple keratohyaline 
granules are another common finding in EHK (black arrows). 

Figure 2-28 

EPIDERMODYSPLASIA VERRUCIFORMIS (EDV) 

Left: Like other forms of verruca plana (flat wart), EDV shows an acanthotic epidermis and large purple keratohyaline 
granules in the granular layer. The spinous layer keratinocytes have enlarged nuclei with abundant blue-grey cytoplasm; this 
unique form of human papillomavirus (HPV) effect is characteristic of EDV. 

Right: Voluminous homogeneous keratinocyte cytoplasm in this particular hue of blue-gray is pathognomonic for EDV. 
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Figure 2-29 

POROKERATOSIS 

Above: This shave biopsy of an entire lesion of 
porokeratosis shows two peripheral cornoid lamellae 
(arrows), corresponding to both sides of the ring of scale 
seen clinically. The epidermis in the center between the 
cornoid lamellae shows irregular acanthosis and hyper­
granulosis. Contrast to normal epidermis seen at the 
periphery beyond the cornoid lamellae. 

Right: The cornoid lamella is the diagnostic feature of 
porokeratosis. It is a tall vertical tower of parakeratosis, 
often leaning inward toward the center of the lesion. At 
the base of the cornoid lamella, there is invagination of the 
epidermis with vacuolation and apoptosis of the underlying 
keratinocytes. 

borders and dense, more deeply eosinophilic cy­
toplasm due to the dense bunching up of keratin 
filaments around the nucleus instead of stretching 
out between neighboring keratinocytes like nor­
mal. As the acantholytic keratinocytes die, their 
nuclei become pyknotic and hyperchromatic, and 
eventually disappear, and their cytoplasm becomes 
even more deeply eosinophilic (dyskeratosis). 

Dyskeratotic keratinocytes take two forms: 
enlarged rounded "corps rands" or flattened 
"grains" with cigar-shaped nuclei. Corps rands 
sometimes have abundant irregular keratohya­
line granules (fig. 2-31) (5). Darier disease, Grover 
disease, warty dyskeratoma, and acantholytic 
dyskeratotic acanthoma all show acantholytic 
dyskeratosis microscopically; they are mostly dis­
tinguished by their differing clinical presentations. 

Darier disease is a hereditary genetic syn­
drome due to germline mutation of ATP2A2. 
This results in greasy crusted plaques on the 
upper chest, back, scalp, ears, face, and neck 
(5). Biopsy shows multiple zones of acantholytic 
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dyskeratosis with variable hyperkeratosis. On 
a small biopsy, however, it can look just like 
Grover disease or other diseases that show the 
acantholytic dyskeratosis pattern. 

Grover disease (transient acantholytic derma­
tosis) presents as multiple small itchy papules, 
often on the trunk. Small foci of acantholytic 
dyskeratosis are seen in the epidermis, often 
with underlying mixed inflammation, includ­
ing lymphocytes and eosinophils (fig. 2-32). 
Sometimes the changes are subtle at first. Deeper 
levels are a good idea when there is no obvious 
lesion and the biopsy was performed to rule out 
Grover disease, folliculitis, or multiple small pap­
ules. Focal subepidermal inflammation or focal 
hypergranulosis (see the superficial epidermis in 
fig. 2-31) are both clues that Grover disease might 
show up on deeper sections. 

The term focal acantholytic dyskeratosis refers 
to a small focus of acantholytic dyskeratosis 
when it is unclear whether the clinical scenario 
fits well for Grover disease. I add a comment that 



Figure 2-31 

"PURPLE DYSKERATOSIS" 

Corps ronds may sometimes have 
abundant irregular keratohyaline 
granules, creating a unique pat­
tern of "purple dyskeratosis" that 
resembles a focal area of marked 
hypergranulosis (green arrows). 
Sometimes this finding is the only 
clue for a small papule of Grover 
disease that will be revealed on deeper 
sections. The focal acantholysis 
(yellow arrows) involves just a few 
rete. 

if there are multiple papules, the findings likely 
represent Grover disease. Focal acantholytic dys­
keratosis can also be seen as an incidental finding 
in background skin adjacent to other lesions 
(similar to EDV and EHK as discussed above). 
Grover disease and Darier disease can look es­
sentially identical on a small biopsy; clinical 
information is the key to distinguishing them. 
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Figure 2-30 

ACANTHOL YTIC 
DYSKERATOSIS PATTERN 

The epidermal keratinocytes 
detach from one another and the 
epidermis falls apart (acantholysis), 
forming a suprabasilar intraepidermal 
blister. Detached acantholytic kera­
tinocytes (green arrows) transition 
into dyskeratotic cells with pyknotic 
hyperchromatic nuclei and deeply 
eosinophilic cytoplasm, which take 
the form of rounded "corps ronds" 
(black arrows) or flattened "grains" 
(yellow arrows). 

Warty dyskeratoma (fig. 2-33) and acantholytic 
dyskeratotic acanthoma are both solitary lesions 
with prominent acantholytic dyskeratosis. The for­
mer has a cup shape and often extends down hair 
follicles while the latter lacks these features and is 
instead a flat acanthotic intraepidermal lesion (6). 

Hailey-Hailey disease is a hereditary genetic 
syndrome due to germline mutation of the 
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Figure 2-32 

GROVER DISEASE 

These are small discrete lesions of acantholytic dyskeratosis corresponding to the small papules seen clinically. Inflam­
mation is often present in the dermis just beneath the lesion. 

ATP2Cl gene. lt enters the microscopic differential 
diagnosis with the above entities due to the prom­
inent epidermal acantholysis (fig. 2-34). Unlike 
those diseases, however, Hailey-Hailey usually 
lacks significant dyskeratosis. Clinically, it presents 
as weeping macerated plaques in the fold regions, 
particularly the groin, axilla, and neck. 

PIGMENTS 

Hemosiderin is a golden brown retractile 
pigment resulting from the breakdown of iron­
based heme molecules from extravasated eryth­
rocytes (fig. 2-35). The presence of hemosiderin 
indicates previous hemorrhage. Hemosiderin 
stains with the Prussian blue iron stain. 

Melanin is a brown (not black!) pigment 
and is not usually as retractile as hemosiderin, 
although sometimes they are difficult to tell 
apart with certainty on H&E stain. It is positive 
with the Fontana-Masson stain, which makes 
the brown melanin turn black, but it is negative 
with the Prussian blue iron stain. Melanin is 
normally produced by intraepidermal melano­
cytes and stored in basal layer keratinocytes (fig. 
2-36). Interface dermatitis or other inflammato­
ry damage to the epidermis can cause melanin 
to "drop out" of the epidermis into the superfi-
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cial dermis (pigment incontinence), where it is 
ingested by histiocytes (melanophages). These 
scattered papillary dermal melanophages create 
abnormal pigmentation of the skin clinically 
(postinflammatory pigmentary alteration, since it 
may cause either hyper or hypopigmentation) 
(fig. 2-37). Melanocytic neoplasms also make 
variable amounts of melanin pigment. When a 
brisk host inflammatory response causes a mel­
anoma (or nevus) to completely regress, a dense 
zone of melanin pigment and fibrosis may be all 
that is left behind (tumoral melanosis) (fig. 2-38). 
Since there are no remaining melanocytes, it 
is not possible to know for sure whether the 
original lesion was melanoma or nevus. 

Drug pigmentation can be seen secondary to 
a variety of oral medications, including mino­
cycline, amiodarone, chlorpromazine, imipra­
mine, quinacrine, and others. Drug pigments 
are usually present within macrophages in the 
dermis, often with accentuation around vessels. 
They are often yellow to golden brown and may 
be highlighted by the Fontana-Masson stain, 
Prussian blue iron stain, or both depending on 
the exact drug (5). Drug pigmentation can mimic 
hemosiderin or melanin, but further discussion 
is beyond the scope of this book. 
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Figure 2-33 

WARTY DYSKERATOMA 

Left: These are solitary lesions with prominent acantholytic dyskeratosis, forming a cup shape due to their extension 
down a hair follicle (bottom center). 

Right: Like other cup-shaped invaginated lesions (e.g., molluscum, trichofolliculoma), if the plane of section is not directly 
through the center of the lesion, it will look more like a cyst than a cup. Superficial cystic-appearing lesions may connect with the 
epidermis and open up to the skin surface even if that connection is not visualized in the examined tissue section. 

Figure 2-34 

HAILEY-HAILEY DISEASE 

Left: There is prominent epidermal acantholysis but usually little or no dyskeratosis. The low-power appearance has been 
likened to a "dilapidated brick wall" (rounded worn-down bricks separated by intervening mortar on a very old brick building). 

Right: A classic example of acantholysis. Keratinocytes are separated from one another and have rounded contours 
and deeply eosinophilic cytoplasm. The acantholytic keratinocytes are detaching from the underlying intact basal layer; 
pemphigus vulgaris may have a similar pattern. 
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Figure 2-35 

HEMOSIDERIN 

Hemosiderin is a golden brown refractile pigment that is 
often present as irregular "chunky" aggregates. Hemosiderin 
is definitive evidence of previous hemorrhage. This is a 
pocket of hemosiderin (much of which is present within 
histiocytes) in an aneurysmal dermatofibroma. 

Figure 2-37 

PIGMENT INCONTINENCE 
(MELANIN IN DERMIS) 

Scattered melanin pigment in the 
superficial dermis is called "pigment 
incontinence." It may arise from pre­
vious interface dermatitis or other in­
flammatory damage to the epidermis, 
particularly in patients with dark skin 
(note the abundant melanin pigment in 
the normal basal layer keratinocytes in 
this patient). It may also be seen under 
pigmented lesions (note the scattered 
dermal melanin in the bottom left of 
fig. 2-36). Sometimes it is subtle and 
focal, requiring examination at high 
magnification for identification. 

ALIEN SUBSTANCES 

Exogenous (foreign) material can enter the 
dermis after penetrating trauma to the epider­
mis, whether intentional or accidental. The 
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Figure 2-36 

MELANIN IN BASAL KERATINOCYTES 

Melanin is produced by intraepidermal melanocytes but 
stored in basal layer keratinocytes. Thus, paradoxically to 
beginners in dermpath, brown pigmented cells along the 
basal layer are usually not melanocytes but are actually 
keratinocytes (green arrows). In contrast, melanocytes usually 
have pale grey cytoplasm (black arrows). This is demonstrated 
in this lentigo simplex (same case as fig. 4-19). 

immune system responds to foreign material in 
the dermis by creating foreign body granulomas, 
in which histiocytes and multinucleated giant 
cells surround the alien material (fig. 2-39). 



Figure 2-38 

TUMORAL MELANOSIS 

A focal zone of densely aggregated dermal melanin should 
raise the possibility of a completely regressed melanocytic 
lesion. The melanin here is much more abundant than would 
be seen in postinflammatory pigment incontinence. 

Figure 2-39 

FOREIGN BODY GRANULOMA 

A fragment of translucent refractile foreign material 
(black arrow) is surrounded by histiocytes in the middle of 
this foreign body granuloma. The adjacent multinucleated 
giant cell (yellow arrow) contains an asteroid body (green 
arrow). These star-shaped aggregates of degenerated collagen 
are a classic buzzword for sarcoidosis, but I actually see them 
much more often in foreign body granulomas. 
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Figure 2-40 

POLARIZABLE FOREIGN MATERIAL 

The fragmented foreign material in this granuloma 
glows strongly under polarized light. Sometimes close 
examination at high magnification is needed to see this. 
The light source must be very bright to properly examine 
tissue for polarizable material. 

Many types of foreign material are polarizable, 
so examining granulomatous dermatitis under 
polarized light is worthwhile (fig. 2-40). Hard 
fragments of either exogenous foreign material 
(e.g., sand, rock, glass, metal) or of endogenous 
material native to the patient (such as calcifica­
tions or bone) may drag across the tissue section 
as it is being prepared on the microtome, cre­
ating artifactual tears or rips in the tissue (fig. 
2-41). When this tear/rip artifact is seen and 
no calcification or bone is present, search the 
slide carefully for foreign material via polarized 
light. Infectious organisms are often introduced 
into the skin via penetrating injury as well, so 
while the presence of foreign material is proof 
of penetrating injury, it does not exclude the 
possibility of coexisting infection. 

Wood splinter can be used as a generic term 
for not only wood but any plant material that 
gets embedded in the dermis or subcutis due to 
traumatic penetrating injury, including thorns, 
sticks, and pencil tips. The fragment of wood/ 
plant material is composed of geometrically 
arranged plant cells, which are recognized by 
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Figure 2-41 

STREAK/TEAR ARTIFACT 
FROM FOREIGN MATERIAL 

Hard fragments of foreign 
material may create artifactual 
linear tears or rips in the tissue 
section when it is cut on the 
microtome. I jokingly refer to 
this as the "Wolverine sign," 
as if adamantium claws sliced 
across the tissue. This artifact 
should prompt a careful search 
for foreign material via polarized 
light (or for bone or calcification, 
which can also produce this 
artifact). Note the numerous 
round pink nodular granulomas, 
which are easily visible at low 
magnification in this case. 

their square shape and thick carbohydrate cell 
walls (fig. 2-42). Plant cells are retractile and often 
polarizable. Granulomatous reaction or abscess 
may surround the fragment. 

Pigmented dematiaceous fungal organisms are 
often present on wood splinters and represent 
"passenger" fungi that were growing on the 
wood in the environment before implantation 
into the patient's skin. When these fungi are only 
seen on the wood itself and not in the surround-
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Figure 2-42 

WOOD SPLINTER 

A fragment of wood is present 
in the dermis. Wood or other 
plant material is characterized by 
the presence of refractile thick­
walled plant cells, which are 
usually square or polygonal and 
arranged in a repeating pattern. 

ing dermis away from the wood, their presence is 
likely incidental rather than evidence of fungal 
infection. In this scenario (which is common 
in the warm humid climate where I practice), I 
mention in the report the presence of the fungus, 
with a comment that it is likely just an incidental 
passenger (fig. 2-43). If the lesion resolves after 
biopsy, then no antifungal treatment is needed. 
If the lesion persists or recurs following biopsy, 
this is suspicious for active fungal infection 



Figure 2-43 

WOOD SPLINTER WITH "PASSENGER" FUNGUS 

A thick layer of fungal hyphae (top) is adherent to the 
outer surface of a large wood fragment (bottom). Both the 
fungi and wood stain black on Gomori methenamine silver 
(GMS) stain. These fungi were likely incidental passengers 
rather than evidence of infection, as they were only present 
on the wood but not in the adjacent tissue. 

(phaeohyphomycosis) (see chapter 7) and culture 
and treatment would then be recommended. 

Sometimes foreign material is inserted into 
the skin intentionally. Suture material is a prime 
example. It may brilliantly polarize (depending 
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on the type of suture) and it often induces a ro­
bust granulomatous response (fig. 2-44). Suture 
or other foreign materials may eventually be ex­
pelled out of the skin through the epidermis via 
a process called "transepidermal elimination" 
(similar to that seen in perforating disorders; see 
chapter 8). Suture may perforate out of the skin 
many years after it was initially placed there. 

Cosmetic filler that is injected into the skin 
to fill in wrinkles or plump lips can induce a 
granulomatous reaction (fig. 2-45). There are 
many types of filler with different microscopic 
appearances (7). Consider this possibility when 
there is unusual foreign material or granulomas 
near the lips, eyes, or elsewhere on the face. 

Tattoo pigment ("ink") is also intentionally 
injected into the skin. Granular black (or red, 
green, yellow, blue, etc.) pigment will be seen in 
the dermis, usually with no or minimal inflam­
mation (fig. 2-46). However, if the patient has 
an immune reaction to the tattoo ink, a brisk 
inflammatory infiltrate may develop, sometimes 
robust enough to mimic lymphoma (fig. 2-47). 
Some tattoo pigments are polarizable. 

Graphite "tattoo" is a small black/gray macule 
on the skin at the site of a previous penetrating 
injury from a pencil tip (fig. 2-48). Graphite par­
ticles are retractile black granules, often larger, 
more irregular, and angulated than professional 
decorative tattoo pigment. Wood from the pen­
cil tip may occasionally be present adjacent to 
the graphite. 

The human body makes various pigments 
of brown, green, red, and yellow hues, but it 
does not make any truly black pigment. Mel­
anoma may look black clinically, but under 
the microscope, melanin pigment is always 
brown. Black pigment in the human body is 
always exogenous and is often from carbon or 
various metals (e.g., carbon in the lungs from 
polluted air, dental amalgam, metal fragments 
from arthroplasty implants, silver deposits from 
drinking colloidal silver). 
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Figure 2-44 

SUTURE 

A: Suture often incites a granulomatous reaction. Each round hole in the cytoplasm of these multinucleated foreign body 
giant cells represents a filament of suture material. Some holes are empty because the suture itself fell out during processing, 
but others still contain the refractile suture filament. 

B: Suture often polarizes, sometimes with a brilliant rainbow of colors, like this thick bundle of braided suture. 
C: Suture may be ejected from the skin via transepidermal elimination, the same process seen in perforating disorders. 

There is a cup-shaped invagination of the epidermis containing keratin and purple degenerated debris. 
D: Suture fragments glow bright white within the cup-shaped epidermal invagination under polarized light examination 

(same case as fig. 2-44C). 
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Figure 2-46 

TATTOO PIGMENT 

Top: Multiple aggregates of black 
pigment (or other colors) are present in 
the dermis, often around vessels, and 
usually with little or no inflammation. 

Bottom: Granular refractile black 
pigment is present around dermal 
vessels. 

Miscellaneous Curiosities that Confuse Beginners 

Figure 2-45 

COSMETIC FILLER 

Calcium hydroxylapatite 
microsphere filler in the lip (this 
is mucosa: stratified squamous 
epithelium without adnexa 
granular layer, or corneal layer)'. 
Numerous refractile spheres 
are present in the submucosa/ 

. dermis. Artifactual tears in the 
tissue section (irregular white 
spaces) are present due to the 
foreign material. Inset: A round 
microsphere of granular calcium 
hydroxylapatite is engulfed by 
a giant cell. Do not confuse this 
with fungus or other infectious 
organisms. 
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Figure 2-47 

PSEUDOLYMPHOMATOUS TATTOO REACTION 

There is a brisk lymphocytic infiltrate filling the dermis 
and infiltrating the acanthotic epidermis; this could easily 
be mistaken for the epidermotropism of mycosis fungoides 
(see chapter 11) if one did not recognize the black tattoo 
pigment (bottom right) or know the clinical scenario. This 
tattoo had to be removed by staged excision because the 
reaction was so severe and persistent. 

Figure 2-48 

GRAPHITE "TATTOO" 

A small localized area of black pigment with associated 
fibrosis is present in the dermis. Graphite particles are often 
more irregular and angulated in contrast to the fine granules 
of decorative tattoo pigment, but the clinical appearance and 
history are the best ways to make the distinction with certainty. 
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3 KERATINOCYTIC/EPIDERMAL 
PROLIFERATIONS 

Seborrheic keratosis, squamous cell carcino­
ma, actinic keratosis, basal cell carcinoma ... 
these keratinocytic/squamous/epidermal pro­
liferations are the bread and butter of daily 
dermatopathology service work. This chapter 
details these common entities and their vari­
ants, as well as other entities that may enter the 
clinical or microscopic differential diagnosis, 
even if they are not truly of keratinocytic or 
epidermal derivation. 

SEBORRHEIC KERATOSIS 

Sebonheic keratosis (SK) is a "stuck-on," usu­
ally pigmented papule or plaque that occurs in 
adults. If a lesion resembles SK but the patient 
is a child, it is probably a nevus sebaceus or epi­
~rmal nevus (two closely related benign ham­
artomatous epidermal proliferations that are 
unrelated to melanocytic nevi; see chapter 5). 

The microscopic appearance of SK can vary 
widely (fig. 3-1). Some lesions are thin and 
show overlapping features with solar lentigo 
(some SKs probably arise from solar lentigo). 
Others are acanthotic or papillomatous/ver­
rucous intraepidermal proliferations of bland 
keratinocytes with scattered horn pseudocysts. 
These pseudocysts are filled with orthokeratin, 
and despite looking like small cysts within the 
epidermis, they are actually invaginations that 
open to the skin surface (thus, pseudocysts). SK 
can also show a reticulated pattern with an in­
terconnecting network of cords of keratinocytes 
extending down from the epidermis. 

SKs tend to have a flat base and do not usually 
push down deeply into the dermis (as opposed 
to invasive squamous cell carcinoma). One can 
usually draw a straight line under the base of 
a SK that is approximately on a level with the 
rete tips of adjacent normal epidermis. 

Pedunculated SKs may clinically resemble a 
fibroepithelial polyp (acrochordon, skin tag). 
Both entities are polypoid with a fibrovascular 

core resembling normal dermis, but peduncu­
lated SK has acanthosis and papillomatosis (and 
sometimes horn pseudocysts) of the epidermis 
lining the surface of the polyp (fig. 3-2), whereas 
a fibroepithelial polyp just has a thin epidermis 
(fig. 3-3). Fibroepithelial polyps usually lack ad­
nexal structures. They sometimes have abundant 
fat in the dermis. If they become strangulated ( ei­
ther accidentally due to torsion or intentionally 
because the patient tied thread or hair around 
the stalk), they develop reactive vascular changes 
from the ischemia or infarction. 

11 Clonal" SK refers to populations of uniform 
round keratinocytes embedded within the lesion 
that cause it to microscopically mimic page­
toid squamous cell carcinoma (fig. 3-4). SK can 
become briskly inflamed, sometimes showing 
lichenoid interface alteration (see chapter 8). 
The keratinocytes then become large, glassy, and 
atypical (fig. 3-5). When the base of the lesion 
is not visualized on a shave biopsy, inflamed SK 
may mimic squamous cell carcinoma. Recogniz­
ing areas of obvious SK adjacent to the atypical 
inflamed zones is a helpful clue, as is the presence 
of horn pseudocysts. When I am uncertain, I 
add this comment: "tpere is atypia favored to 
be reactive, but if the lesion persists, recurs, or 
if there is continued clinical concern, a repeat 
biopsy would be recommended" (hereafter 
referred to as the "persist comment"; I use this 
often in my practice). Whorled areas within an 
SK are known as "squamous eddies"; these are 
a sign of irritation. 

INVERTED FOLLICULAR KERATOSIS 

Inverted follicular keratosis (IFK) is a keratinocyt­
ic lesion with many features similar to irritated 
seborrheic keratosis (it has prominent squamous 
eddies), except that the lesion grows downward 
into the dermis with a bulging pushing border 
(fig. 3-6). IFK may merely be an irritated SK grow­
ing within a hair follicle. IFK tends to be inflamed 
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Figure 3-1 

SEBORRHEIC KERATOSIS (SK) 

A: Multiple keratin-filled horn pseudocysts are 
present within the markedly acanthotic epidermis. 

B: SK is often composed of small keratinocytes 
with uniform monotonous round nuclei. The horn 
pseudocysts are usually filled with concentric layers 
of loose orthokeratin (although there may sometimes 
be parakeratosis, especially in inflamed/irritated SK). 

C: Most SKs grow upward (rather than down 
into the dermis). The lesion sits high above 
the surface of the adjacent normal skin (right); 
this accounts for the classic "stuck on" clinical 
appearance. The base of the lesion is often flat; a 
straight line could be drawn along the base of the 
SK (left) and it would be approximately on level 
with the adjacent normal skin (right). 
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and show reactive atypia, and as it often arises 
on the face, biopsies usually are transected at 
the base. Accordingly, I often add the "persist 
comment" discussed above to my report. 

IFK and trichilemmoma can have overlap­
ping features (see chapter 5). Since both are 
benign, the distinction is not important for 
patient care. The important thing is to not 
overinterpret them as carcinoma. 

ACANTHOSIS NIGRICANS 

Acanthosis nigricans is a velvety hyperpig­
mented plaque arising on the neck or other fold 
regions. It is associated with obesity, diabetes, 
and other diseases and syndromes. The clinical 

Keratinocytic/Epidermal Proliferations 

Figure 3-1, continued 

D: Some SKs have a papillomatous, 
undulating, or even verrucous surface 
pattern. Rather than the solid acanthotic 
pattern seen in A, this SK has a more 
reticulated pattern of interconnected 
elongated rete (upper right). Note the 
many horn pseudocysts. 

E: Horn pseudocysts are "pseudo" 
because they are not truly cysts but are 
actually keratin-filled invaginations 
that connect and open to the surface 
of the lesion. Depending on the plane 
of section, that connection may be 
seen (left) or not (right). 

F: Horn pseudocysts have concen­
tric or swirling layers of loose flaky 
keratin, usually orthokeratin (no 
retained nuclei). 

appearance is usually distinct, but it is sometimes 
biopsied. It is mentioned here because the elon­
gated rete, papillomatosis, and hyperkeratosis 
can create an appearance similar to that of SK 
microscopically (fig. 3-7). Confluent and reticulated 
papillomatosis (CARP) has an essentially identical 
histologic appearance and sometimes enters the 
clinical differential with acanthosis nigricans. 

CLEAR CELL ACANTHOMA 

Clear cell acanthoma is a benign keratinocyt­
ic lesion arising as a solitary papule or plaque 
usually on the lower leg. It displays epidermal 
acanthosis composed of keratinocytes with pale 
cytoplasm and intervening spongiosis (fig. 3-8). 
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Figure 3-2 

PEDUNCULATED SEBORRHEIC KERATOSIS 

Pedunculated SK has a polypoid shape and is connected to 
the underlying skin by a narrow stalk. If a lesion looks like an 
acrochordon (skin tag) but has acanthosis or papillomatosis 
of the epidermis and/or horn pseudocysts (not seen in this 
case), it is a pedunculated SK. 

r 

Figure 3-3 

FlBROEPITHELIAL POLYP/ACROCHORDON ("SKIN TAG") 

Skin tags are pedunculated polypoid lesions lined by a thin 
epidermis. Adnexal structures are usually absent. The dermal 
core of the lesion may resemble normal dermis (as seen here), 
but some cases become partially strangulated and show edema, 
inflammation, and a reactive proliferation of dilated vessels. 

Figure 3-4 

CLONAL SEBORRHElC KERATOSIS 

Left: Discrete areas of the lesion have pale uniform keratinocytes that look like one another (thus, "clonal") but clearly 
look a bit different from the rest of the lesion or the normal epidermis. 

Right: In some cases, the clonal change may be striking, forming multiple small round aggregates of uniform keratinocytes that 
have a nested appearance. These cases can be confused with pagetoid squamous cell carcinoma in situ or a melanocytic lesion. The 
presence of horn pseudocysts (bottom right) or adjacent areas of obvious SK (not shown) are useful clues to a clonal SK. 
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Figure 3-5 

INFLAMED SEBORRHEIC KERATOSIS (ISK) 

A: There is a brisk lyrnphocytic infiltrate beneath the lesion. Zones of parakeratosis are commonly seen in !SK. 
B: !SK often show lichenoid interface alteration, with numerous dying keratinocytes (left). Note the horn pseudocyst (right). 
C: Keratinocytes may become glassy and atypical (right) in the inflamed areas of an !SK. Sometimes this is dramatic 

enough to closely mimic squamous cell carcinoma. The presence of horn pseudocysts (left) or adjacent areas of obvious SK 
(not shown) help distinguish JSK from carcinoma. 

Some prefer the name "pale cell acanthoma" 
because the cells are pale rather than truly clear. 
The granular layer is markedly diminished and 
there is diffuse overlying parakeratosis. Scat­
tered neutrophils are usually present in the 

epidermis and the overlying stratum corneum. 
The changes in the stratum corneum closely 
resemble those of psoriasis (see chapter 8). A 
very characteristic feature of this entity is a 
sharp line of demarcation between the pale 
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Figure 3-6 

INVERTED FOLLICULAR 
KERATOSIS (IFK) 

A: The appearance is similar 
to an SK but it is growing 
downward into the dermis with a 
bulging/pushing border (because 
it is actually growing within an 
expanded hair follicle). IFK often 
has glassy keratinocytes with 
reactive atypia; do not confuse it 
with squamous cell carcinoma. 

B: Whorled clusters of ker­
atinocytes ("squamous eddies") 
are present within the lesion. 
This classic finding is seen both 
in JFK and in irritated SK. 

C: Some squamous eddies 
have a less whorled and more 
ball/nest-like appearance that 
overlaps with the pattern seen 
in clonal SK. 
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lesional keratinocytes and the adjacent normal 
epidermis at the periphery of the lesion. 

BASAL CELL CARCINOMA 

Basal cell carcinoma (BCC) is the most com­
mon malignancy in humans. Although it 
rarely metastasizes or causes mortality, BCC 
can cause serious morbidity, particularly when 
long neglected, when arising in anatomically 

40 

sensitive sites, or when displaying aggressive 
growth patterns. 

Most BCCs are the result of sun/ultraviolet 
(UV) exposure. They usually present in older 
adults with chronic sun damage. However, I 
regularly see BCC in patients in their 30s or 
even 20s, whereas I rarely see squamous cell car­
cinoma (SCC) in this age range. This is because 
even intermittent episodes of high intensity UV 



exposure (i.e., weekend sunburns, tanning bed 
use) can result in BCC whereas SCC usually 
requires years of chronic sun exposure. 

Children can also get BCC, albeit rarely. In a 
child, a benign follicular tumor such as trichoblas­
toma should always be considered before making a 
diagnosis of BCC. When a child has a true BCC, 
I usually recommend genetic counseling to ex­
clude hereditary syndromes such as Godin syn­
drome (nevoid basal cell carcinoma syndrome). 

BCC is typically composed of uniform blue 
"basaloid" cells with scant cytoplasm. These 
are arranged in nests set in a loose myxoid/ 
mucinous and fibrous stroma. The basal cells 
are more columnar and palisaded around the 
periphery of the nests. There is often clefting 
artifact separating the periphery of the nests 
from the adjacent stroma, and myxoid/mucin 
may be present in the cleft space. 

There are many morphologic subtypes of BCC. 
Superficial BCC has multiple nests of basaloid cells 
that bud down from the epidermis but remain 

Keratinocytic/Epidermal Proliferations 

Figure 3-7 

ACANTHOSIS NIGRICANS 

Above: There is prominent up and down undulation 
of the epidermis (papillomatosis) with overlying 
thickened orthokeratin. The changes are broad, usually 
involving the entire epidermis in a given biopsy. 

Left: Despite the entity name, the epidermis at 
any given point is actually thin. The prominent 
papillomatosis is creating an illusion of acanthosis. 
Increased melanin pigment is often seen in the basal 
layer. A thin (macular) SK could have a nearly identical 
appearance microscopically, but obviously would be 
different clinically. 

attached (fig. 3-9). Sometimes these nests are 
small and subtle, which can make distinction from 
actinic keratosis difficult. The presence of myxoid/ 
mucinous stroma and focal cleft artifact is a helpful 
clue. Clinically, superficial BCC is often broad and 
thin, making it resemble squamous cell carcinoma 
in situ or even inflammatory dermatoses such as 
psoriasis or nummular dermatitis. 

Nodular BCC has larger nests of basaloid 
cells centered in the dermis, with or without 
an epidermal connection (fig. 3-10). This form 
clinically presents as a white to pink "pearly" 
papule or nodule, often with overlying telan­
giectasias ("spider veins") and sometimes with 
ulceration with rolled borders. 

Infiltrative BCC has angulated nests and cords 
of basaloid cells that infiltrate the dermis (fig. 
3-11); I use this term to encompass morphea­
form, sclerosing, and micronodular subtypes of 
BCC. There is often a brisk desmoplastic stro­
ma, with both myxoid change and increased 
fibroblasts. The thin infiltrative cords usually 
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Figure 3-8 

CLEAR CELL ACANTHOMA 

Above: This is a discrete acanthotic epidermal lesion 
with a pale appearance. It usually has confluent over­
lying parakeratosis, although in some cases this may be 
detached or eroded. 

Right: The lesional keratinocytes have pale (rather 
than truly clear) cytoplasm and often show intervening 
spongiosis. There is a sharp discrete cutoff between the 
lesional cells (right) and the adjacent normal epidermis 
(left) at the periphery of the lesion; this is a characteristic 
diagnostic feature. 
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lack peripheral palisading and clefting artifact, 
but if the biopsy is large enough, at least a few 
nests of obvious classic BCC may be seen. Infil­
trative BCC can be scar-like clinically. It tends 
to be more aggressive, with a higher risk of local 
recurrence, and thus it is often treated either 
with complete excision or Mohs surgery, which 
is why it is important to recognize this subtype 
and mention it in the report. 

Various subtypes of BCC can coexist in the 
same lesion. There are many other esoteric mor­
phologic variants of BCC, only a few of which 
will be discussed here. 

Any of the BCC subtypes can be pigmented, 
and this is sometimes enough to mimic mela­
noma clinically. Biopsy shows foci of melanin 
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deposition within tumor cells or tumor stroma 
(fig. 3-12). I usually mention this in the report to 
reassure the dermatologist that I have identified 
the cause of the hyperpigmentation that is seen 
clinically. Sometimes scattered hyperpigmented 
dendritic melanocytes are present as "passen­
gers" within the tumor. A similar phenomenon 
can be seen in SK, IFK, or sec. Do not confuse 
this with melanoma in situ. The presence of 
pigmented cytoplasmic dendritic processes, 
lack of nesting, and lack of spread into adjacent 
epidermis are all reassuring features (1). 

Adenoid BCC has multiple cystic pools of mu­
cin/myxoid present within the tumor nests (fig. 
3-13). This can be striking enough in some cases 
to resemble adenoid cystic carcinoma, which 



can rarely arise in the skin. The distinction is 
usually easy using an (H&E) stain, as adenoid 
BCC has irregular-shaped mucin pools of vary­
ing size whereas adenoid cystic carcinoma has 
uniform, perfectly round mucin pools with a 
cookie-cutter punched out appearance. Addi­
tionally, adenoid BCC usually has some areas 
that look more like conventional BCC. I usually 
just diagnose these as "BCC, nodular type" with 
no mention of the adenoid change in the report 
so as to avoid unnecessary clinical concern. 

BCC sometimes shows focal areas of adnexal 
differentiation, including mature sebocytes, 
sweat duct formation, apocrine cells, or follicu­
lar structures. If the overall features fit best with 
BCC (e.g., peripheral palisading, clefting arti­
fact, myxoid stroma), then I make a diagnosis 
of BCC with adnexal differentiation rather than 
trying to fit the tumor into the category of an 
unusual adnexal neoplasm (see chapter 5) (1). 

Keratinocytic/Epidermal Proliferations 

Figure 3-9 

BASAL CELL CARCINOMA (BCC), 
SUPERFICIAL TYPE 

Above: Multiple nests of blue basaloid 
tumor cells bud down from the epidermis 
but remain attached. This form of BCC 
tends to be quite broad, with zones of 
normal epidermis dividing widely spaced 
nests of tumor cells. A tiny subtle nest of 
tumor is at the far left of the image. 

Right: Clefting artifact, when present, 
is a useful clue to recognizing superficial 
BCC and distinguishing these tumor nests 
from proliferative buds of actinic keratosis 
or tangentially sectioned vellus hair 
follicles. The pale pink fibrotic (and often 
mucinous/myxoid, but not in this case) 
stroma beneath the tumor is distinctly 
different from normal dermal collagen. 

Fibroepithelioma of Pink us is regarded by some 
as a variant of BCC but by others as a benign 
follicular neoplasm related to trichoblastoma 
(2,3). I personally use "basal cell carcinoma, fi­
broepithelioma of Pinkus type" in the diagnosis 
line of my report. Regardless of the name, it has 
a very distinct microscopic appearance: cords of 
keratinocytes intermingled with basaloid nests 
extend down from the epidermis forming an 
interconnected net-like proliferation (fig. 3-14). 

Shave biopsy of a small pearly papule (espe­
cially on the face) to rule out early BCC is a very 
common specimen in my practice. It is useful 
to know the list of entities that can present as 
a small papule mimicking BCC clinically: milia 
or other cysts (see fig. 6-4), folliculitis (fig. 3-15), 
ruptured follicle (see fig. 6-5), dilated/plugged 
hair follicle +/- t_eJangiectasia (dilated blood 
vessels in the superficial dermis) (fig. 3-16), 
fibrous papule (angiofibroma), and lichenoid 
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Figure 3-10 

BASAL CELL CARCINOMA, NODULAR TYPE 

A: Large nodules of blue basaloid tumor cells invade downward into the dermis. Some retain connection to the epidermis. 
Ulceration (left) is a common finding. The pale fibrous stroma around the tumor differs from the solar elastosis of the 
background dermis (bottom). 

B: At the periphery of the nests, tumor cell nuclei are usually tall/elongated and arranged in a row ("peripheral palisading"). 
There is often clefting artifact separating the periphery of the nests from the adjacent stroma, and myxoid/mucin may be 
present in the cleft space. 

C: Peripheral palisading is particularly striking in this case. 
D: Zones of dramatic pleomorphism (bottom) may be seen in BCC. These are usually focal, and areas of classic BCC (top) 

are almost invariably present alongside it. There is no prognostic significance to this finding. 
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keratosis. When BCC is not present on a small 
shave biopsy, I try to find one of these entities 
to explain the lesion that the dermatologist 
was seeing clinically. These entities may be 
subtle sometimes. If I do not see any obvious 
abnormality, I typically cut deeper levels xS 
exhausting the block (hereafter referred to as 
"exhaust xS") to ensure that I am not missing 
a small focus of BCC deeper in the block. To 
do this, I ask my histotechnologists to cut all 
the way through the tissue block saving only 
5 representative tissue sections along the way. 

Keratinocytic/Epiderrnal Proliferations 

Figure 3-11 

BASAL CELL CARCINOMA, INFILTRATIVE TYPE 

A: Angulated nests and cords of basaloid cells 
infiltrate deeply into the dermis producing a brisk 
desmoplastic stroma with pale collagen and increased 
spindled fibroblasts. Larger nests of more obvious BCC 
are often present, at least focally (top left), providing a 
clue to the diagnosis. 

B: Many of the angulated infiltrative nests are easy 
to see (right), but the thin pale cords of infiltrative 
tumor (bottom left) may blend in with the desmoplastic 
stroma and be easily overlooked on a small superficial 
shave biopsy. Deeper levels (and a pancytokeratin 
immunostain in difficult cases) can be useful. 

C: The thin cords and tiny nests of basaloid cells are 
more obvious in this example . 

This allows the entire block to be sampled but 
using only 1 to 2 glass slides rather than nu­
merous ribbons of tissue sections on 5 or more 
glass slides. I feel that this strikes a good balance 
of due diligence for patient care without being 
inefficient or excessive. Using this method, I 
have found focal BCC that was not present on 
initial sections on multiple occasions. I believe 
the small additional delay and cost of this is 
worth it for avoiding a missed diagnosis of BCC, 
especially in a sensitive anatomic site such as 
the nasal tip or inner canthus. 
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Figure 3-12 

PIGMENTED BASAL CELL CARCINOMA 

Left: Melanin pigment is present within the basaloid tumor cells, and melanophages are present in the underlying stroma. 
Pigment may be present in any of the nee subtypes. 

Right: Scattered hyperpigmented dendritic melanocytes may be present within Bee (or SK, JFK, seq, highlighted here 
by SOX-10 immunostain. These are merely "passengers" within the tumor; do not confuse this with melanoma in situ. The 
presence of pigmented cytoplasmic dendritic processes, lack of nesting, and lack of spread into adjacent epidermis are all 
reassuring features. 

FIBROUS PAPULE 

Fibrous papule (angioftbroma) (FP) arises on the 
face of adults, most often on the nose. It is a small 
white papule that mimics BCC clinically. It has 
collagenous stroma, scattered enlarged spindle 
to stellate (triangle, or boomerang-shaped) fi­
broblasts, and dilated blood vessels (fig. 3-17). In 
patients with abundant solar elastosis, a useful 
clue is that fibrous papule will replace the solar 
elastosis with pink collagen. Many variants of 
fibrous papule exist, including cellular, myxoid, 
and clear cell variants, as well as some with 
scattered degenerative nuclear pleomorphism. 
Fibrous papule should be high on the differential 
diagnosis list for any benign-appearing dermal 
spindle cell proliferation on the nose. Children 
with tuberous sclerosis develop numerous an­
giofibromas on the face (so-called "adenoma 
sebaceum," which is a misnomer). 

LICHENOID KERATOSIS 

Lichenoid keratosis is a solitary lesion, usu­
ally on the trunk, that mimics BCC clinically. 
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It shows a band-like infiltrate of lymphocytes 
along the dermal-epidermal junction, with vac­
uolar interface change and dying keratinocytes 
(fig. 3-18). The appearance is similar to lichen 
planus but the lesion is solitary rather than a 
multifocal eruption (see chapter 8 for a more 
detailed discussion of the lichenoid inflamma­
tory pattern). 

Lichenoid keratosis probably arises from a 
preexisting lentigo or thin SK that has become 
briskly inflamed; sometimes a residual portion 
of the preexisting lesion can still be seen. The di­
agnoses of "inflamed lentigo," "inflamed SK," or 
"lichenoid keratosis" are essentially equivalent 
in my opinion. Melanin pigment incontinence 
can be prominent in some cases, causing the 
dermatologist to consider seborrheic keratosis 
or even melanoma in the clinical differential di­
agnosis; I diagnose these as "lichenoid keratosis 
with prominent pigment incontinence" to let 
the dermatologist know that I see a microscop­
ic cause for the pigmentation they are seeing 
clinically. Keep in mind that melanoma in situ 



can sometimes have a brisk lymphocytic infil­
trate ("host response"), which can obscure the 
melanoma cells within the dense inflammation. 
To avoid missing this, I usually go to higher 
power and scan along the dermal-epidermal 
junction to ensure I am not missing atypical 
melanocytes. The finding of dying keratinocytes 
(not just brisk inflammation) is also reassuring, 
as inflamed melanomas usually do not have 
these since the lymphocytes are attacking the 
melanocytes rather than the keratinocytes (al­
though I have seen occasional exceptions). If 
there is any doubt, one can perform SOX-10 or 
MART-I immunostains. 

MERKEL CELL CARCINOMA 

Merkel cell carcinoma (primary rnmneous neuroen­
docrine carcinoma) is an uncommon aggressive car­
cinoma arising in elderly adults, usually in sun-ex­
posed sites. It is often a red to violaceous nodule 
clinically, but the appearance may be nonspecific. 

Keratinocytic/Epidermal Proliferations 

Figure 3-13 

BASAL CELL CARCINOMA, "ADENOID" PATTERN 

Above: Pools of mucin/myxoid are present within the 
tumor nests in this nodular BCC. Adjacent nests of BCC with 
conventional features are also present (far left). There is no 
prognostic significance to the adenoid pattern, but it may 
cause diagnostic confusion with adenoid cystic carcinoma 
or true adenocarcinoma for the unaware pathologist. 

Right: The pools here are irregular in size and shape, and not 
as uniformly sharp, round, and "cookie cutter" as in adenoid 
cystic carcinoma. Rather than individual glands within the 
dermis as metastatic carcinoma would have, these mucin pools 
are within large basaloid nests that display peripheral palisading 
(bottom left) and clefting artifact (top left). 

Microscopically, it resembles small cell car­
cinoma of the lung. There is a blue basaloid 
dermal proliferation arranged as nodules, solid 
sheets, or infiltrative aggregates that intercalate 
between reticular dermal collagen bundles (fig. 
3-19). The low-power appearance can sometimes 
resemble BCC, which is a dangerous pitfall, as the 
treatment and prognosis are very different. The 
absence of peripheral palisading, clefting artifact, 
or typical myxoid stroma in an apparent BCC at 
low power should prompt closer examination to 
exclude Merkel cell carcinoma. At high power, 
Merkel cell carcinoma is composed of uniform 
round blue cells with scant cytoplasm. The nuclei 
have fine powdery or stippled ("salt and pepper") 
chromatin that is typical of neuroendocrine tu­
mors. Adjacent tumor nuclei mold together with 
one another. Mitotic activity is usually florid, 
with some cases showing over 100 mitoses per 
mm 2 . BCC can sometimes have numerous mi­
toses, as well, so mitotic activity alone is not a 
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Figure 3-14 

FIBROEPITHELIOMA OF 
PINKUS 

Top: Cords of keratinocytes 
intermingled with basaloid nests 
extend down from the epidermis, 
forming a broad interconnected 
net-like proliferation. 

Bottom: The net-like pattern 
of this entity is very distinct. 
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Figure 3-15 

FOLLICULITIS 

Neutrophils are present within the lumen of a dilated dis­
torted hair follicle and have ruptured through the follicular 
epithelium, spilling out to form small abscesses in the adjacent 
dermis. Solitary inflamed/dilated follicles on the face are a 
common clinical mimic of BCC and are thus often biopsied. 
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Figure 3-16 

TELANGIECTASIA 
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Telangiectasias are thin-walled ectatic (dilated) vessels 
in the superficial dermis. Unlike a hemangioma or vascular 
malformation, there is usually only one or a few Jumens 
seen in a given area. When telangiectasia is present next 
to a dilated hair follicle (as seen here), they can produce a 
"pearly papule with telangiectasia" appearance clinically, 
prompting biopsy to rule out BCC. 



Keratinocytic/Epidermal Proliferations 

Figure 3-17 

FIBROUS PAPULE (ANGIOFIBROMA) 

Left: These are dome-shaped papules, usually on the nose. The dermis is replaced by dense sclerotic collagen in which 
multiple dilated vessels are embedded. This case is particularly large; most fibrous papules are much smaller. 

Right: The fibrous pa pule triad: collagenous stroma, scattered enlarged spindle to stellate (triangle- or boomerang-shaped) 
fibroblasts, and dilated blood vessels. 

Figure 3-18 

LICHENOID KERATOSIS 

Above: There is a band-like infiltrate of lymphocytes 
along the dermal-epidermal junction with vacuolar interface 
change and dying keratinocytes (see chapter 8). The 
appearance is similar to lichen planus or other lichenoid 
dermatoses, but rather than a multifocal eruption, this was 
a solitary lesion on the chest that clinically resembled BCC. 

Left: There is basal vacuolation with large pink dying 
keratinocytes (green arrows). The inflammatory damage 
to the basal keratinocytes often produces focal reactive 
nuclear atypia (yellow arrow). If there are many atypical 
keratinocytes, the lesion may be a lichenoid actinic 
keratosis; I usually reserve this diagnosis for when there is 
obvious actinic keratosis extending beyond the lichenoid 
area. The distinction is usually not important clinically. 
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Figure 3-19 

MERKEL CELL CARCINOMA 

A: The dermis is replaced by cellular sheets of round blue cells. Cases with this pattern could be confused with lymphoma 
or leukemia cutis; those with a more nodular growth pattern could be mistaken for BCC. These would be disastrous mistakes, 
as treatment and prognosis differ drastically between all of these entities. 

B: At high power, Merkel cell carcinoma is composed of uniform round blue cells with scant cytoplasm. The adjacent 
nuclei tend to conform in shape to their neighbors (nuclear molding - best seen in bottom right). The nuclei often show the 
stippled ("salt and pepper") chromatin that is typical of many neuroendocrine tumors. Tumor necrosis is seen (bottom left). 

C: Some cases have a delicate, fine, powdery, or smudgy chromatin pattern. 
D: Most cases are positive for CK20, classically with this distinct perinuclear dot-like pattern (this pattern is not required; 

solid cytoplasmic CK20 staining is also completely acceptable). If a skin tumor in an adult looks like Merkel cell carcinoma 
on H&E and CK20 is positive, the diagnosis usually can be made without performing any other immunostains. 
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specific discriminator between BCC and Merkel 
cell carcinoma. Lymphovascular invasion (LVI) 
is almost invariably present. As my colleague, 
Dr. Sara Shalin, likes to say: "If you don't find 
LVI in a Merkel cell carcinoma, go back and look 
again!" Occasionally, though, LVI will be absent, 
particularly on a small biopsy. SCC, either in 
situ or invasive, often coexists with Merkel cell 
carcinoma. Rare cases show epidermal involve­
ment by in situ Merkel cell carcinoma. 

Merkel cell carcinoma is positive for CK20 
(with very rare exceptions), often in a perinu­
clear dot-like pattern, as well as synaptophysin, 
chromogranin, and neurofilament protein/NFP 
(may also be dot-like). Merkel cell polyoma virus 
T antigen immunostain is also usually positive, 
although I have limited experience with this 
marker as H&E plus CK20 (and/or NFP) are 
usually all I need to make the diagnosis. If a 
tumor looks classic for Merkel cell carcinoma on 
H&E and CK20 is positive, I diagnose the case as 
Merkel cell carcinoma without performing any 
other workup. If CK20 is negative, I expand my 
panel to include .CKZ, TTF-1, synaptophysin, 
and chromogranin to rule out metastatic small 
cell carcinoma from the lung or other visceral 
primary sites, which may rarely present as 
skin metastasis with no known primary. TTF-1 
expression may also be seen in small cell carci­
nomas of extrapulmonary sites, although it is 
only rarely expressed in Merkel cell carcinoma 
(4,5). A lung primary should be suggested as 

Keratinocytic/Epidermal Proliferations 

Figure 3-19, continued 

E: Squamous cell carcinoma 
in situ is present in the epider­
mis overlying a Merkel cell car­
cinoma. Squamous cell carcin­
oma (in situ or invasive) has a 
tendency to coexist with Merkel 
cell carcinoma. 

a possibility if TTF-1 is positive, but imaging 
studies are essential to identify the primary site. 

Depending on the results of the 2nd expand­
ed stain panel, I may do an even broader 3rd 
round of stains including S-100 protein, pancy­
tokeratin, CD45, CD43, TdT, CD99, MUM-1, de­
smin, or others to rule out small cell melanoma, 
lymphoma, myeloma, Ewing sarcoma, alveolar 
rhabdomyosarcoma, and other less common 
entities. I do not use neuron "specific" enolase 
(NSE) (ever) or CD56 (in this context) as they 
are not specific for neuroendocrine differenti­
ation (CD56 has utility in the workup of some 
hematopathology cases, of course). 

A different scenario is when I favor a tumor 
to be BCC on H&E, but some feature makes me 
wonder if it could be a subtle Merkel cell carci­
noma. In this case, I do CK20 so I can sleep at 
night without worrying that I missed the diag­
nosis. If CK20 is negative, I diagnose the case as 
BCC without any additional workup. I do not 
recommend doing synaptophysin/chromogr­
anin in this scenario, as some BCCs may have 
neuroendocrine marker expression-(6). If synap­
tophysin/chromogranin is positive but CK20 is 
negative, what then? You will worry a lot more, 
do many additional immunostains, possibly 
get the patient imaging studies and invasive 
workup, cause anxiety for the dermatologist and 
patient ... and all of that for what is very likely 
just a BCC with some aberrant neuroendocrine 
expression. That is a Pandora's Box I try to avoid 
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Figure 3-20 

ACTINIC KERATOSIS (AK) 

A: Large atypical basal layer keratinocyte nuclei have a 
disorganized jumbled arrangement, but they are confined 
to the lower portion of the epidermis. They still mature into 
flattened squamous cells as they move superficially toward 
the corneal layer. The atypical keratinocytes are much 
larger than the spinous layer keratinocytes of the adjacent 
epidermis (far right). 

B: A high-power view showing jumbled atypical kera­
tinocytes in the lower portion of the epidermis. As a rule, 
there is overlying parakeratosis with a diminished/absent 
granular layer (although some cases break this rule). 

C: Actinic keratosis usually spares the areas where 
adnexal structures connect to the epidermis. Note the sharp 
cutoff between the zone of small normal keratinocytes and 
orthokeratin at this acrosyringium (eccrine duct opening) 
and the large atypical keratinocytes and parakeratosis of the 
adjacent actinic keratosis on both sides of it. 

opening. Again, I only use this approach when 
the morphology is strongly in favor of Bee but 
I need a bit of reassurance. If, on the other hand, 
if I favor a neuroendocrine carcinoma or other 
round blue cell tumor on H&E, I use the expand­
ed workup described in the previous paragraph 
and handle the case very differently. 

ACTINIC KERATOSIS 

Actinic keratosis (AK) is an erythematous scaly 
lesion that arises in older adults due to keratino­
cytic dysplasia induced by chronic sun damage. 
A small subset of AK progress into sec. Derma­
tologists often treat AK with liquid nitrogen, 
although if they are unsure whether the lesion 
is actually AK (versus sec, Bee, or something 
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else), they will biopsy it. Biopsy usually shows 
an atrophic epidermis with overlying paraker­
atosis and underlying solar elastosis; zones of 
parakeratosis in severely sun-damaged skin is a 
low-power clue for AK. 

At higher power, there are large atypical basal 
layer keratinocyte nuclei with a disorganized 
jumbled arrangement (fig. 3-20). These still 
mature into flattened squamous cells as they 
move superficially toward the corneal layer. 
The granular layer is lost and there is overlying 
parakeratosis, both signs of an increased rate of 
epidermal keratinocyte proliferation. In some 
cases, the atypical cells bud down into elongated 
rete ("proliferative" AK) or extend down hair 
follicles or eccrine ducts (AK with adnexal 



extension). If there is a large downward bud 
from the epidermis with abundant pink glassy 
expansion of cytoplasm, I then often do deeper 
sections (usually "exhaust xS"; see above) to 
exclude invasive SCC. If there is a zone of full 
thickness atypia or pagetoid spread, I will make 
a diagnosis of sec in situ instead of AK. sec in 
situ is supposed to have full thickness atypia 
whereas AK is only partial thickness. While the 
distinction sounds simple, in real life it can be 
quite arbitrary and subjective to tell these two 
apart. If the lesion looks like AK but is broadly 
transected at the margin and I am concerned 
that it may be superficially sampled sec, I will 
usually say "at least actinic keratosis" to indicate 
that although the lesion looks like AK in this 
biopsy, I may not be seeing the entire lesion. 

Pigmented AK has the added finding of in­
creased melanin pigment in the basal layer kera­
tinocytes. They may clinically mimic melanoma 
(lentigo maligna type). Solar lentigo on severely 
sun damaged skin may have large atypical basal 
layer keratinocytes; some refer to these as "large 
cell acanthoma" (a term I personally do not use 
in reports) whereas others call them pigmented 
AK. I often utilize "pigmented actinic keratosis 
and solar lentigo" as the diagnostic terminology 
in my reports, as these two entities commonly 
coexist and intermingle on the same biopsy 
and have overlapping morphologic features (fig. 
3-21). Regardless of terminology, the cri~ical 
thing that the dermatologist needs to know in 
this scenario is that the lesion is not melanoma. 

Keratinocytic/Epidermal Proliferations 

Figure 3-21 

PIGMENTED ACTINIC 
KERATOSIS AND 
SOLAR LENTIGO 

Multiple foci of actinic kera­
tosis (right) and solar lentigo 
(left) often intermingle and 
blend into one another in the 
same biopsy. 

Hypertrophic AK (HAK) shows thick parakera­
tosis overlying an acanthotic epidermis that is 
expanded by atypical keratinocytes with abun­
dant glassy cytoplasm (fig. 3-22). These lesions 
often arise on the dorsal hand/forearm, a site 
that gets abundant sun exposure. HAK tend to be 
biopsied more often by dermatologists because 
their thicker appearance clinically raises concern 
for invasive sec. The overlying keratin may be 
so thick in some cases as to create a cutaneous 
horn, a firm scaly lesion that protrudes from 
the skin surface (fig. 3-23). The most common 
causes of cutaneous horn are AK, SCC, verruca, 
and occasionally SK. Cutaneous horns due to 
different underlying etiologies usually look the 
same clinically, and thus biopsy is the only way 
to reliably determine the underlying lesion. 

SQUAMOUS CELL CARCINOMA, IN SITU 

Squamous cell carcinoma in situ (Bowen disease) 
presents as an erythematous scaly plaque in 
chronically sun-damaged skin of elderly pa­
tients. The clinical differential diagnosis may 
include AK, superficial BCC, or even inflamma­
tory dermatoses such as psoriasis or nummular 
eczematous dermatitis. SCC in situ can display 
a wide range of microscopic patterns (fig. 3-24). 
Some are acanthotic lesions composed of severe­
ly atypical keratinocytes that completely fill the 
epidermis with diffuse overlying parakeratosis; 
such cases are easy to diagnose. Others are 
subtler, either composed of glassy keratinocytes 
resembling HAK or of uniform small round 

53 



Dermatopathology 

Figure 3-22 

HYPERTROPHIC ACTINIC 
KERATOSIS (HAK) 

A: This variant of AK has an 
acanthotic epidermis due to more 
abundant glassy cytoplasm in the 
keratinocytes. There is usually 
a thick broad zone of overlying 
parakeratosis. Contrast with the 
adjacent normal skin (far right). 

B: Even though the epidermis 
is expanded and acanthotic, the 
atypical keratinocytes are still 
mostly in the tower epidermis, 
with maturation in the upper 
epidermis. The hair follicle (right) 
is mostly spared by the HAK, 
as evidenced by the overlying 
orthokeratin. 

C: Multiple acrosyringia 
(eccrine sweat duct openings) are 
spared by this broad HAK, leaving 
alternating zones of dense pink 
parakeratosis (overlying the 
HAK) and columns of loose 
purplish orthokeratin (overlying 
the acrosyringia). 
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Keratinocytic/Epiderrnal Proliferations 

Figure 3-22, continued 

D: The keratinocytes often have abundant pale "glassy" cytoplasm. This HAK extends down a hair follicle. However, 
full-thickness epidermal atypia is not present (as would be seen in squamous cell carcinoma in situ). The small column of 
purple orthokeratosis (center) in the corneal layer probably represents an adjacent spared acrosyringium that is outside the 
plane of this section. 

E: This likely represents a HAK, but the long rete are broadly transected, which precludes evaluation of the deep aspect of 
the lesion. When much of the lesion is transected like this on a shave biopsy, and there is concern that an underlying invasive 
squamous cell carcinoma cannot be fully excluded, then I will use "at least hypertrophic actinic keratosis" for the diagnosis line. 

Figure 3-23 

CUTANEOUS HORN 

This HAK has a massive 
thick layer of overlying 
parakeratosis that extends 
far above the skin surface, 
which corresponds to the 
firm, scaly, cutaneous horn 
seen clinically. "Cutaneous 
horn" is a clinical term; it 
cannot be used as the path­
ologic diagnosis unless the 
underlying epidermal lesion 
that caused the horn (e.g., 
AK, HAK, SCC, verruca, or 
SK) is also identified and 
reported. 
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.Figure 3-24 

SQUAMOUS CELL CARCINOMA (SCC), IN SITU 

A: The epidermis is expanded and filled by atypical hyperchromatic keratinocytes. The normal basal layer keratinocytes 
are mostly retained, creating a line of single cells along the base of the lesion ("eyeliner sign"). Parakeratosis is present over 
the lesion. 

B: A closer look at the "eyeliner sign." Contrast the large atypical keratinocytes filling the epidermis with the single layer 
of small normal keratinocytes preserved along the basal layer. 

C: Expanded rete are filled with SCC in situ. The "eyeliner sign" is absent in this case. There is a smooth border between 
epidermis and dermis, with no dermal invasion. Note the pleomorphism and atypical mitotic figures. 

D: The tumor cells in this case have pale/clear cytoplasm and prominent pagetoid spread, which could cause confusion 
with melanoma in situ or Paget disease. 
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Keratinocytic/Epiderrnal Proliferations 

Figure 3-24, continued 

E: This sec in sih1 has pale/ 
clear cells but the presence of 
solid zones of full-thickness intra­
epidermal atypia argues strongly 
against melanoma in sih1 or Paget 
disease. The "eyeliner sign" 
is additional evidence against 
melanoma in sih1. 
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keratinocytes resembling clonal SK. In the latter 
scenario, finding increased mitotic figures high 
in the spinous layer may be a helpful clue. Some 
cases display prominent clear cell change or 
vacuolated cytoplasm, which can make them 
mimic porocarcinoma or sebaceous carcinoma. 

SCC in situ is one of the three main entities 
that can show prominent pagetoid spread, the 
other two being melanoma and Paget disease 
(mammary or extra-mammary). Pagetoid SCC 
in situ extends into the adjacent epidermis as 
atypical single cells and nests that intermingle 
between normal background keratinocytes. In 
the pagetoid areas, SCC in situ is usually situated 
in the spinous layer, leaving the underlying pre­
existing normal basal layer keratinocytes intact. 
This band of normal basal keratinocytes beneath 
the pagetoid cells in SCC in situ is referred to as 
the "eyeliner sign." This sign may also be seen 
in Paget disease but is usually absent in mela­
noma, where the malignant melanocytes tend 
to replace the basal layer rather than preserve it. 

Pagetoid sec in situ usually has at least focal 
zones of full-thickness epidermal atypia; this is 
a very useful H&E clue to SCC in situ, since even 
florid examples of melanoma or Paget disease 
rarely show full thickness epidermal atypia. 
Melanoma can sometimes show "consumption" 
of the epidermis (fig. 4-2E), but this is often in 
rapidly growing invasive melanomas where the 
diagnosis of melanoma is otherwise obvious. In 
difficult cases, immunohistochemistry can usually 
distinguish between sec in situ, Paget disease, 

and melanoma. I personally like to use p63 or 
p40 for sec in situ (CK5/6 also works), SOX-10 
or MART-I for melanoma, and CK7 for Paget 
disease (CAM 5.2 and mucicarmine also work). 

PAGET DISEASE 

Paget disease refers to cutaneous involve­
ment by adenocarcinoma (rare exceptions 
exist; see below) with a characteristic pattern 
of intraepidermal growth (fig. 3-25). Mammary 
Paget disease is usually due to underlying breast 
carcinoma that has spread via the lactiferous 
ducts to involve the skin of the nipple. Cor­
rectly diagnosing it is therefore very important 
since it is a cutaneous marker for more serious 
underlying disease. All patients with mammary 
Paget disease must be clinically worked up for 
underlying breast cancer. 

Paget disease presents as painful, crusted, 
weeping, ulcerated, and/or erythematous skin 
changes on the nipple, usually unilaterally. It 
can clinically be confused with contact or ec­
zematous dermatitis of the nipple; any nipple 
dermatitis that does not resolve with conser­
vative therapy should be biopsied. If a nipple 
biopsy shows only spongiotic dermatitis, I 
diagnose it as such but usually add a comment 
recommending clinical follow-up and poten­
tially a repeat biopsy if it does not resolve with 
topical steroids, since spongiotic dermatitis can 
be adjacent to unsampled Paget disease. 

Extramammary Paget disease (EMPD) arises as 
a diffuse erythematous crusted plaque in the 
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Figure 3-25 

PAGET DISEASE 

A: Numerous atypical epithelial cells with pale cytoplasm are scattered throughout all layers of the epidermis. Despite 
their abundance, they are intervened by normal keratinocytes and thus do not form zones of solid full-thickness atypia. 

B: Large pale epithelial cells scatter into the upper reaches of the epidermis. Note the small intracytoplasmic droplets of 
blue mucin (arrows). 

C: The tumor cells are strongly positive with a CK? immunostain. 

anogenital region. Most often, EMPD is prima­
ry, arising presumably from stem cells of sweat 
gland/duct origin and involving only the skin 
of the penis, scrotum, labia, perineum, and peri­
anal area without internal visceral involvement. 
A smaller subset of EMPD is secondary, meaning 
that an internal visceral/mucosal carcinoma has 
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spread out from an orifice secondarily involv­
ing the adjacent skin. This is usually anal or 
rectal adenocarcinoma spreading onto perianal 
skin, but less commonly, urothelial carcinoma 
spreading out of the urethral meatus onto the 
skin of the glans penis or even gynecologic car­
cinomas spreading out of the vagina onto the 



skin/mucosa of the introitus or labia. Any time 
EMPD is directly contiguous with the anus, ure­
thral meatus, or vaginal introitus, the possibility 
of secondary involvement from an internal car­
cinoma should be considered and ruled out by 
immunostains and additional clinical workup. 

Mammary and extramammary Paget disease 
show similar microscopic features. There are 
atypical cells with abundant pale cytoplasm 
within the epidermis, arranged as scattered 
single cells and small nests intermingled among 
the background keratinocytes (this is the origin 
of the term "pagetoid"). Intracytoplasmic mucin 
droplets may be seen, and sometimes multiple 
tumor cells aggregate, forming small glandular 
structures within the epidermis. The basal layer 
keratinocytes are usually preserved, creating the 
"eyeliner sign" discussed above. In EMPD, foci 
of dermal invasion may sometimes be seen; this 
should be commented on in the pathology re­
port, as there is potential for aggressive behavior 
in these cases (7). 

Mammary Paget disease and primary EMPD 
usually strongly express CK? but are negative for 
melanocytic markers and p63/p40. Mucicarmine 
may be used to highlight intracytoplasmic mucin 
within the tumor cells. Obviously, secondary 
EMPD will have cytologic features and an im­
munophenotype corresponding to the under­
lying internal visceral malignancy from which 
it arose. In particular, urothelial carcinoma is 
positive for p63/p40, which could potentially 
cause misdiagnosis as high-grade squamous 
intraepithelial lesion (HSIL)/SCC in situ. 

SQUAMOUS CELL CARCINOMA, INVASIVE 

Invasive sec clinically presents as an erythem­
atous scaly papule or nodule on chronically 
sun-damaged skin. The clinical differential often 
includes hypertrophic AK, verruca, inflamed SK, or 
BCC. Invasive SCC is classically characterized by 
islands or tongues of atypical keratinocytes with 
dense eosinophilic cytoplasm invading the dermis 
(fig. 3-26). There is usually adjacent dermal fibrosis 
and inflammation, representing a desmoplastic 
stromal reaction to the invasive tumor. 

Invasive islands of SCC often show paradoxi­
cal maturation (i.e., they look less like the basal 
layer and more like the superficial spinous layer 
keratinocytes), with more abundant eosinophilic 
cytoplasm due to increased production of kera-

Keratinocytic/Epidermal Proliferations 

tin. Some of this keratin takes the form of dense 
parakeratotic aggregates trapped within the 
middle of a nest of invasive tumor, the "keratin 
pearls" that are a classic feature of invasive sec. 
Beginners often get the keratin pearls of SCC con­
fused with the horn pseudocysts of SK because 
both are small cystic aggregates of keratin, but 
these are usually easy to tell apart. Keratin pearls 
are dense keratin, usually parakeratin, and they 
are present within dermal islands of atypical kera­
tinocytes in invasive SCC. Horn pseudocysts are 
loose keratin, usually orthokeratin, and they are 
present within the acanthotic epidermis of SK. 

sec can show a variety of other histologic 
patterns. Some are verrucous/papillomatous on 
the surface with abundant overlying parakerato­
sis. Some are cystic and have bland nuclei with 
abundant dense eosinophilic "glassy" cytoplasm 
(see keratoacanthoma section below). Others 
have dramatic deeply infiltrative growth that 
can overlap with the features of infiltrative-type 
BCC (fig. 3-27). It is important to look carefully 
for perineural invasion in this form of SCC since 
these can be very aggressive. Some SCCs have 
moderately or even poorly differentiated areas 
where the cells become markedly atypical and 
have less abundant eosinophilic cytoplasm or 
more solid sheet-like growth. A subset of poorly 
differentiated SCC can have pleomorphic sar­
comatoid morphology ("spindle cell SCC") (fig. 
3-28). These can be histologically identical to 
spindle cell melanoma, atypical fibroxanthoma, 
pleomorphic dermal sarcoma, and other pleo­
morphic sarcomas; immunostains for p63/p40 
(+), pancytokeratin (+/-), and S-100 protein/ 
SOX-10 (-) are essential to sort out this differen­
tial diagnosis. Spindle cell sec may sometimes 
lose expression of keratins, but strong nuclear 
p63/p40 expression is usually still present. 

Acantholytic sec has prominent dyscohe­
sion of tumor cells, resulting in round glassy 
detached individual keratinocytes freely float­
ing in empty spaces within tumor islands (fig. 
3-29). In some cases of acantholytic sec, only 
the outermost layer of tumor cells remains 
intact, which can create the appearance of 
gland or vascular lumen formation mimicking 
adenocarcinoma or angiosarcoma, respectively. 
Recognition of the free-floating acantholytic 
keratinocytes within the spaces is key to making 
the correct diagnosis. 
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Figure 3-26 

SQUAMOUS CELL CARCINOMA, INVASIVE 

A: Islands of atypical keratinocytes invade the dermis. They range from pink (top) to blue (bottom) depending on the 
amount of cytoplasmic keratin they possess. 

B: Some cases stain a more blue-grey color on H&E, causing the invasive component to blend in with the background 
solar elastosis. This case only shows focal connection to the overlying epidermis with little in situ component. 

C: A large irregular tongue of tumor pushes down into the dermis (bottom). Note the abundant dense eosinophilic 
glassy cytoplasm in this case, as well as the nuclear atypia. Contrast with the small keratinocytes in the adjacent uninvolved 
epidermis (top). 

D: Islands of atypical keratinocytes with glassy eosinophilic cytoplasm invade the dermis. The dense swirl of parakeratotic 
keratin within the center of the nest is a "keratin pearl." 
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Figure 3-26, continued 

£: Keratin pearls are dense keratin, usually with retained 
nuclei, and they are present within dermal islands of 
atypical keratinocytes. Do not confuse these with the horn 
pseudocysts of SK, which are made of loose keratin, usually 
without nuclei, and are present within the epidermis (see 
fig. 3-1). 

F: Some cases of SCC may have true clear cell change. 

Figure 3-27 

SQUAMOUS CELL 
CARCINOMA WITH 

INFILTRATIVE GROWTH 

Cords and small islands of 
atypical basaloid cells infiltrate 
the dermis with a prominent 
background desmoplastic stro­
mal response (bottom). These 
lesions would be difficult to 
distinguish from infiltrative BCC 
if not for the adjacent areas of 
obvious sec with eosinophilic 
cytoplasm and keratin pearls 
(top). lftherearedoubtsonasmall 
biopsy, "infiltrating carcinoma" is 
used as the diagnosis line with a 
comment that it could be either 
sec or sec. 
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Figure 3-28 

SPINDLE CELL SQUAMOUS CELL CARCINOMA (POORLY DIFFERENTIATED) 

Left: The dermis is filled by a solid sheet of markedly atypical spindle cells. SCC in situ component is often lacking in 
the overlying epidermis. 

Right: The spindle cells have hyperchromatic pleomorphic nuclei and atypical mitoses. Spindle cell melanoma, atypical 
fibroxanthoma, pleomorphic dermal sarcoma, and other pleomorphic sarcomas may show identical histologic features. If 
no adjacent areas of conventional SCC are seen, then immunostains are essential to confirm the diagnosis. 

SCC with verrucous/papillomatous surface can 
have cytologically banal areas that closely mimic 
verruca or SK, especially superficially, with the 
more cytologically atypical areas with islands 
of invasive growth into the dermis only seen in 
the deep aspect of the lesion (fig. 3-30). Beware 
the broadly-transected superficial shave biopsy 
of a "verruca" on chronically sun-damaged skin! 
In that setting (which I see most often on the 
dorsal hand/forearm), I usually use "suggestive 
of superficially-sampled verruca vulgaris" with 
the "persist comment" discussed above. That 
said, verruca and SK actually can have some cy­
tologic atypia, especially if inflamed, irritated, or 
growing in chronically sun-damaged skin, but as 
sec can also closely mimic these benign lesions 
in its superficial aspect, caution must be used. If 
it looks most like verruca or SK but there is some 
atypia, especially if I cannot visualize the base of 
the lesion, then I will call it verruca or SK but add 
that there is some atypia that could be reactive 
and use the "persist comment." 

If I am concerned about SCC because of ob­
vious cytologic atypia or endophytic growth 
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pattern, but the features fall short of what I can 
comfortably call sec on the superficial biopsy, I 
tend to use more neutral terminology like "atyp­
ical endophytic (or verrucous) squamous prolif­
eration" with a comment explicitly stating that I 
am concerned about SCC but cannot be sure on 
this biopsy. One could just make a diagnosis of 
SCC, but by being honest about my diagnostic 
uncertainty, I give the dermatologist the option 
to follow the patient closely, do curettage, do 
additional biopsy, or do complete excision, de­
pending on the patient's clinical situation and 
the dermatologist's level of concern. When I am 
uncertain, I prefer this approach. Keep in mind 
that a large skin excision on the lower leg of an 
85-year-old with severe vascular insufficiency is 
not a minor procedure. Even "simple" skin exci­
sions can have serious morbidity and side effects 
in some settings, so aggressive treatment is not 
always the best option for the patient, especially 
if the diagnosis is not certain. Sometimes deeper 
sections or exhaust xS can show more obvious 
areas of atypia that allow a definitive diagnosis 
to be made. 
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Figure 3-29 

SQUAMOUS CELL CARCINOMA, ACANTHOLYTIC PATTERN 

A: Prominent dyscohesion of tumor cells leads to detached individual keratinocytes floating freely in empty spaces within 
the tumor. Note the connection to the epidermis and the solid zones of intact nonacantholytic SCC (bottom left). 

B: Areas resembling gland or vascular lumen formation mimic adenocarcinoma or angiosarcoma, respectively. Recognition 
of the acantholytic keratinocytes floating within the spaces (top left) is key to making the correct diagnosis. Solid zones of 
intact nonacantholytic SCC are present (bottom left). 

C: The abundant glassy eosinophilic cytoplasm in this case makes the diagnosis easy. Free-floating rounded acantholytic 
keratinocytes are present in the pseudo-lumens of the nests. A solid zone of intact nonacantholytic SCC is also present (right). 

D: As in other non-neoplastic acantholytic processes (see chapter 2), the detached acantholytic keratinocytes have dense 
cytoplasm and rounded cell borders. 
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Figure 3-30 

SQUAMOUS CELL CARCINOMA 
WITH VERRUCOUS/WARTY SURFACE 

A: The superficial aspect of the lesion 
resembles a verruca, but the deep aspect 
shows invasive squamous cell carcinoma. 
A superficial shave biopsy from this lesion 
could easily be misdiagnosed as verruca. 

B: A closer look at the superficial aspect. 
There is epidermal papillomatosis with 
parakeratosis over the tips of papillae and 
orthokeratosis elsewhere. There is minimal 
cytologic atypia. This area is essentially 
identical to a verruca (see fig. 3-33). 

C: A closer look at the deep aspect. 
Multiple islands of atypical keratinocytes 
invade the dermis. 

Keratoacanthoma is a rapidly growing, sponta­
neously regressing, dome-shaped papule or nod­
ule with a central crater filled with a plug of ker­
atin debris. This corresponds to the microscopic 
appearance, in which there- is a cup-shaped or 
cystic proliferation of keratinocytes pushing 
down into the dermis (fig. 3-31). The cystic center 
of the lesion is filled with abundant keratin de­
bris, which sometimes appears to erupt out of the 
opening to the skin surface like a keratin volcano. 
The proliferation is composed of keratinocytes 
with abundant glassy eosinophilic cytoplasm 
and mild nuclear atypia. If a lesion perfectly fits 
this description clinically and microscopically, 
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I would feel comfortable definitively calling it 
a keratoacanthoma. The problem is that in real 
life, at least in my practice, this almost never 
happens. The shave biopsy is usually broadly 
transected, which prevents evaluation of the 
base of the lesion. I have seen lesions that resem­
bled keratoacanthoma superficially but in their 
deep aspect had markedly atypical infiltrative 
areas of obvious SCC. Additionally, the classic 
clinical history is often lacking or unreliable. I 
believe that keratoacanthoma is a real entity, I 
am just unsure of how to practically and reliably 
make the diagnosis, to know which lesions 
truly behave in a benign fashion and regress/ 
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Figure 3-31 

SQUAMOUS CELL CARCINOMA, 
KERATOACANTHOMA TYPE 

A: There is a cup-shaped proliferation of glassy 
eosinophilic keratinocytes pushing down into the dermis. 
The cystic center of the lesion is filled with abundant keratin 
debris, which erupts out of the central crater to the skin 
surface like a keratin volcano. 

8: Depending on the level of sectioning through the 
lesion, it may look like a complex keratin-filled multicystic 
lesion rather than the classic crater shape. Beware: endophytic 
complex cystic keratinocytic proliferations on sun-damaged 
extremities are much more likely to be keratoacanthoma or 
other type of sec than a benign follicular cyst. 

C: The keratinocytes have abundant glassy eosinophilic 
cytoplasm and minimal nuclear atypia. There may even be 
an intact granular layer with compact orthokeratosis rather 
than parakeratosis filling the cystic center of the lesion. 
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involute without need for further excision and 
which ones behave like sec. In light of this, 
I was trained to call all of these lesions 11SCC, 
keratoacanthoma type, 11 and this is the terminol­
ogy I still typically use. I have heard legitimate 
arguments against doing this (e.g., molecular 
differences, potential health insurance issues in 
the USA because of a cancer history, potential 
for surgical overtreatment in a lesion that could 
involute on its own). My views on this topic are 
still evolving. In my community, dermatologists 
almost always treat keratoacanthomas as SCC 
regardless of what terminology is used. You may 
need to adapt your terminology based on the way 
your local dermatologists handle these cases. The 
World Health Organization (WHO) Classification 
of Skin Tumours, 4th edition (2018) classifies 
keratoacanthoma as a subtype of SCC (2). 

Endophytic complex cystic keratinocytic 
proliferations on sun-damaged extremities are 
much more likely to be SCC or keratoacantho­
ma than a benign follicular cyst. I am always 
cautious of making a diagnosis of follicular 
infundibular cyst on markedly sun-damaged 
skin on the extremities, especially if there is 
a broad opening to the epidermis. I either 
call these "suggestive of regressing keratoac­
anthoma-type SCC,11 or 11atypical endophytic 
squamous proliferation" (as discussed above). 
Regressing keratoacanthomas are usually cystic, 
with an atrophic lining of keratinocytes with 
less abundant cytoplasm and minimal nuclear 
atypia. They usually have a zone of fibrosis 
and mixed inflammation under them that has 
resulted from the regression/involution. 

CHONDRODERMATITIS NODULARIS HELICIS 

Chondrodermatitis nodularis helicis (CNH) is 
a benign reactive condition that is mentioned 
here because it is a clinical mimic of SCC. It is 
a painful often ulcerated papule on the ear of 
elderly patients, usually on the helix or antihe­
lix. It is caused by pressure-induced ischemia 
due to chronic compression of the ear against 
the pillow during sleep. This pushes the blood 
out of the affected area, causing ischemia and 
degeneration of the dermis and underlying 
cartilage. The body tries to eliminate this dying 
cartilage and dermis by extruding it out through 
the overlying epidermis (11transepidermal elim­
ination" phenomenon). 
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The microscopic findings correspond to this 
process (fig. 3-32). The dermis shows a zone of 
eosinophilic ischemic changes often with frank 
fibrinoid necrosis. To the periphery of this zone 
of ischemia is a reactive proliferation of small 
vessels, the body's attempt to respond to the 
chronic ischemia with neovascularization. These 
small vessels have a distinct appearance and are 
almost always present in CNH; this feature alone 
in a biopsy from the ear is essentially diagnostic of 
CNH in my opinion. The epidermis is classically 
ulcerated overlying the zone of ischemia, with ad­
jacent pseudoepitheliomatous hyperplasia; some 
cases only show epidermal acanthosis with no 
ulceration. When a biopsy is deep enough to show 
the elastic cartilage, it will display degenerative 
changes, including eosinophilia and disorganiza­
tion of chondrocytes (in general, it just does not 
quite look like normal cartilage). It is important 
to note that cartilage need not be present in the 
biopsy to confidently make a diagnosis of CNH. 
The dermal and epidermal changes in the proper 
clinical context are diagnostic of CNH even if the 
cartilage is not sampled in the biopsy. 

VERRUCA 

Verruca vulgaris, the common wart, is a squa­
mous proliferation caused by human papillo­
mavirus (HPV). The features vary depending 
on the type of HPV and the anatomic site, but 
most verrucae have some combination of the 
following findings. The epidermis is acanthotic 
with papillomatosis (finger-like upward projec­
tions on the surface) and elongated rete (fig. 
3-33). The rete at the periphery of the verruca 
often curve inward and point toward the center 
of the lesion ("in-toeing" of rete). There is hy­
pergranulosis with large irregular keratohyaline 
granules and alternating ortho- and parakera­
tosis. Parakeratosis is often arranged into tall 
stacks situated on top of the tips of the papillae 
(

11church spires" of parakeratosis), and serum 
or blood may be present within these stacks. 
Dilated blood vessels are present in the dermis 
within the papillae. Koilocytes may be seen but 
are not required to make a diagnosis of verruca. 

Acral skin is a common site for warts to arise. 
Pa/mar/plantar verrucae are often endophytic. 
They have papillomatosis and the other features 
discussed above, but they usually sit within a 
bowl-shaped invagination so that the tips of 
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Figure 3-32 

CHONDRODERMATITIS NODULARIS HELICIS (CNH) 

A: The dermis shows a zone of eosinophilic ischernic changes with frank fibrinoid necrosis (bottom center). Fibrosis and 
a reactive proliferation of small vessels are present on both sides of the ischernic zone. The epidermis shows invagination 
and acanthosis overlying the ischemic zone. 

B: Fibrinoid necrosis (right) is due to ischernia. The proliferation of small vessels (left) is the body's attempt to respond to 
that ischernia with neovascularization. These vessels are more numerous than normal dermal vessels. They have a distinct 
appearance and are almost always present in CNH. 

C: If the biopsy is large/deep enough, degenerated cartilage may be seen beneath the dermal ischemic changes. However, 
the presence of cartilage is not required to make the diagnosis of CNH. This case also shows frank ulceration with reactive 
epidermal acanthosis on both sides of the ulcer. 
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Figure 3-33 

VERRUCA VULGARIS (VV) 

Above: The epidermis is acanthotic with marked 
hyperkeratosis. There are multiple finger-like upward 
projections on the surface (papillomatosis). The elongated 
rete at the periphery of the verruca curve inward and point 
toward the center of the lesion ("in-toeing"). 

Right: A closer view of one of the papillae shows 
hypergranulosis with coalescing of smaller keratohyaline 
granules into large "chunky" dark purple ones. Dilated 
blood vessels are often present within the dermal cores of 
the papillae. This case has koilocytes (keratinocytes with 
enlarged nuclei and vacuolated cytoplasm due to HPV viral 
cytopathic effect), but many VV do not. 

their papillary surface barely reach above the 
level of the adjacent epidermis. 

Myrmecia-type verruca is a unique microscopic 
variant of palmar or plantar wart that has large 
irregular eosinophilic globules in addition to the 
chunky purple keratinohyaline granules found in 
other forms of verruca (fig. 3-34). These numer­
ous globules give the wart a busy appearance that 
has been likened to ants swarming on the surface 
of an anthill, thus the name "myrmecia," which 
derives from the Greek word for ant. Beginners 
often confuse the myrmecia wart with mollus­
cum contagiosum (see chapter 7), as both pos­
sess eosinophilic globules, but the distinction 
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is easy. Myrmecia wart is almost always on acral 
skin, has papillomatosis and other microscopic 
features of verruca, and has irregular eosinophilic 
globules of varying size. Molluscum is rarely on 
acral skin, is an endophytic cup-shaped or cystic 
lesion without papillomatosis or other features 
of verruca, and has large regular eosinophilic 
globules that are all nearly the same size. 

Verruca plana (flat wart) is different from 
verruca vulgaris clinically and microscopically. 
It presents as a small flat papule or plaque and 
may be multiple. Microscopically, it shows a 
zone of acanthosis with hypergranulosis. There 
is subtle undulating surface change rather than 



Figure 3-34 

VERRUCA, MYRMECIA TYPE 

Keratinocytic/Epidermal Proliferations 

A: Myrmecia warts, like other palmar/plantar verrucae, are often endophytic. There are multiple finger-like papillae on 
the surface, but they are sitting within a bowl-shaped invagination so that the tips just barely reach above the level of the 
adjacent epidermis. 

B: Myrmecia-type verruca has large irregular eosinophilic globules. It also has other typical verruca features, such as 
papillomatosis, hypergranulosis, and alternating ortho- and parakeratosis. 

C: The eosinophilic globules of myrmecia wart are of variable size and shape. Do not confuse them with the large uniform 
eosinophilic globules of molluscum contagiosum. Chunky purple keratohyaline granules are also present (center), similar 
to those seen in other types of verruca. 
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Figure 3-35 

VERRUCA PLANA 

A: There is subtle undulating 
surface change rather than the 
prominent finger-like papil­
lomatosis of verruca vulgaris. 
There is alternating ortho- and 
parakeratosis. 

B: Vacuolation artifact is 
present around superficial 
spinous layer keratinocytes. 

C: Some lesions are very subtle. 
This case has mild acanthosis but 
little surface undulation. There is 
prominent hypergranulosis. At 
high-power, vacuolation was seen 
around superficial spinous layer 
keratinocytes. 

the prominent finger-like papillomatosis of 
verruca vulgaris. Vacuolation artifact is often 
present around superficial spinous layer kerat­
inocytes, giving a halo or "bird's eye" appear­
ance (fig. 3-35). Epidermodysplasia verrucifonnis 
is a variant of verruca plana that has unique 
abundant blue-grey cytoplasm (see chapter 2). 
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CONDYLOMA ACUMINATUM 

Condyloma acuminatum (anogenital wart) 
is caused by low-risk HPV, most often types 6 
and 11. The warts range clinically from small 
smooth papules resembling seborrheic keratosis 
to large fungating or cauliflower-shaped pedun­
culated lesions. 
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Figure 3-36 

CONDYLOMA ACUMINATUM 

Left: Condylomas have many features of verruca vulgaris, although they tend to have subtler rounded papillomatosis, 
resembling "knuckles," rather than the elongated finger-like papillomatosis of verruca vulgaris. Some, like this one, are 
pedunculated/polypoid while others are flat/sessile. 

Right: Ideally, I like to find koilocytes to make a definitive diagnosis of condyloma. Koilocytes have clear/pale cytoplasm 
and enlarged nuclei. The wrinkled "raisinoid" appearance seen in cervical cytology specimens is often lacking in cutaneous 
koilocytes. Hypergranulosis and focal parakeratosis intermingle with dense orthokeratosis (top left). 

Microscopically, condylomas show many fea­
tures of verruca vulgaris, although they tend to 
have subtler rounded papillomatosis, resembling 
"knuckles," rather than the elongated finger-like 
papillomatosis of verruca vulgaris (fig. 3-36). 
Hypergranulosis, alternating parakeratosis and 
orthokeratosis, and dilated dermal blood vessels 
are useful clues. Koilocytes are often present. 

Since HPV is usually a sexually transmitted in­
fection, there may be serious social consequences 
of making this diagnosis, as well as other medical 
screening considerations. For this reason, when 
an anogenital lesion has some features of condy­
loma but lacks koilocytes, I utilize the diagnostic 
code word "verrucous keratosis" with a comment 
that "this could represent an HPV-induced lesion, 
but no definitive koilocytes are identified" and 
that the differential includes verruca vulgaris and 
seborrheic keratosis. Admittedly, this is not a sat­
isfying way to handle these cases, but it allows 
the dermatologist to consider the possibility of 
condyloma and take other clinical features and 
the social and medical history into account. 

HIGH-GRADE SQUAMOUS 
INTRAEPITHELIAL LESION 

High-grade squamous intraepithelial lesion 
(HSIL) is the current preferred terminology for 
full-thickness squamous dysplasia of the ano­
genital region, which is caused by high-risk HPV 
infection (8). This term encompasses lesions 
that would be called sec in situ at other ana­
tomic sites. I often add a comment in my report 
explaining this briefly, as some dermatologists 
are not yet familiar with this terminology. 

HSIL usually has a distinct appearance that 
differs from most SCC in situ at other sites. The 
atypical keratinocytes filling the epidermis are 
usually hyperchromatic and basaloid rather 
than eosinophilic and glassy (fig. 3-37). Koilo­
cytes, coalescing granules of hyperkeratosis, and 
other cytologic features suggestive of HPV may 
be present. When a biopsy shows SCC in situ but 
it is unclear whether the anatomic site is truly in 
or near the anogenital region (e.g., "inner thigh," 
"lower abdomen"), I often use SCC in situ as the 
line diagnosis with a comment that if this is in 
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Figure 3-37 

HIGH-GRADE SQUAMOUS 
INTRAEPITHELIAL LESION (HSIL) 

Above: HSIL is often a flat broad acanthotic epidermal 
lesion, sometimes vaguely resembling psoriasiform 
dermatitis at low magnification. It tends to be more 
hyperchromatic than the adjacent normal skin (far left). 

Right: The epidermis is expanded and filled by full 
thickness atypical keratinocytes. These are usually 
hyperchromatic and basaloid rather than eosinophilic 
and glassy. 

or near the anogenital region, HSIL may be more 
appropriate terminology. Areas of HSIL may be 
present within an otherwise typical condyloma, 
so be sure not to miss these. 

VERRUCIFORM XANTHOMA 

Verrucifonn xanthoma is a benign lesion that 
can mimic condyloma clinically and microscop­
ically, but is not associated with HPV. It usually 
arises in the anogenital region or the oral cavity. 

Verruciform xanthoma is a pedunculated 
papillomatous lesion with abundant overlying 
hyperkeratosis that is dense and dramatically 
eosinophilic. At low power, the abrupt pattern 
of keratinization is unique and is a clue to the 
diagnosis (fig. 3-38). At higher power, foamy 
histiocytes are present in the dermis within the 
papillae, confirming the diagnosis. Unlike some 
other forms of true xanthoma, verruciform 
xanthoma is not associated with serum lipid 
abnormalities. 
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VERRUCOUS CARCINOMA 

Verrucous carcinoma is a locally aggressive car­
cinoma that lacks metastatic potential. It most 
commonly arises on the foot, in the oral cavity, 
or in the anogenital region. It has a verrucous 
appearance both clinically and microscopically, 
and because it lacks cytologic atypia, it can be 
challenging to diagnose. The surface can look 
nearly identical to a verruca, and diagnosis may 
be impossible on a small superficial biopsy. The 
key is finding large expansile rete that push 
down into the underlying dermis; an incisional/ 
excisional biopsy is often required to identified 
this characteristic "pushing invasion" (fig. 
3-39). If significant cytologic atypia or small in­
filtrative cords/islands/nests of tumor are seen, 
the lesion is probably SCC with warty features 
rather than verrucous carcinoma. 

In older literature, verrucous carcinoma was 
sometimes used as a synonym for large "giant" 



condylomas of the anogenital region. In mod­
ern times, these are usually regarded as separate 
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Figure 3-38 

VERRUCIFORM XANTHOMA 

A: The pedunculated papillomatous 
appearance can easily be confused with condy­
loma. The clue at low-power magnification 
is the abundant and brightly eosinophilic 
keratin on the surface of the lesion, giving the 
appearance of a wart/condyloma "set on fire." 

B: The dermal cores of the papillae are 
packed with foamy histiocytes. On the 
epidermal surface (top) and within the crevices 
between papillae (right), there is an abrupt 
transition from keratinocytes into dense bright 
pink hyperkeratosis. This abrupt pattern of 
keratinization is characteristic. 

C: A high magnification view shows foamy 
histiocytes filling the papillary dermis. They 
are not always as spectacular and abundant as 
in this case. 

entities, as strictly defined verrucous carcinoma 
is probably not caused by HPV (8). 
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Figure 3-39 

VERRUCOUS CARCINOMA 

A: On this resection specimen 
from the foot, the epidermis is 
verrucous/papillomatous with 
massive expansion of rete pushing 
deeply into the dermis (center). 
Contrast with adjacent relatively 
normal skin (far left and far right). 

B: The microscopic low mag­
nification appearance correlates 
with the gross cross section. The 
rete are massively expanded, 
pushing far down into the 
dermis. Some are narrow and 
greatly elongated (left) whereas 
others are bulbous and distended 
(center) 

C: A superficial biopsy could 
easily be mistaken for a verruca, 
severe lichen simplex chronicus/ 
prurigo nodularis, or verruciform 
xanthoma. The abundant dense 
hyperkeratosis in the clefts 
between papillae is a common 
finding. Clinical information 
plus a deep enough biopsy is 
needed to recognize the size and 
depth of the lesion and pushing 
"invasion" by expanded rete. 

D: The tumor cells are bland 
keratinocytes with abundant 
glassy eosinophilic cytoplasm. 
Nuclear atypia is minimal to 
absent. If there is significant 
nuclear atypia, it is probably a true 
squamous cell carcinoma rather 
than a verrucous carcinoma. 
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4 MELANOCYTIC LESIONS 

One of the most common and important 
reasons to perform a skin biopsy is evaluation 
of a clinically suspicious pigmented lesion. 
Although many entities present as pigmented 
skin lesions (solar lentigo, seborrheic kerato­
sis, postinflammatory pigmentary alteration), 
melanocytic lesions are among the most 
common. Evaluating melanocytic lesions and 
distinguishing benign melanocytic nevus from 
malignant melanoma is a crucial skill in derma­
topathology. If epithelial lesions are the bread 
of our practice, then melanocytic lesions are the 
butter; the bulk of my cases every day fall into 
these two categories. 

Missing a diagnosis of melanoma is one of the 
most serious mistakes in dermatopathology, both 
for the patient and the pathologist. Misdiagnosis 
of melanoma is a common cause for medical 
malpractice lawsuits in the field of pathology. 
The fear of missing a melanoma is prominent 
in the mind of every pathologist who looks at 
skin specimens (and rightly so!), but appropri­
ate fear should not lead to excess anxiety or to 
overinterpretation of benign nevi as melanoma. 

This chapter provides the basics of how I 
personally approach melanocytic lesions in my 
practice, along with practical recommendations 
for how to handle difficult cases. I still share 
challenging cases with my dermatopathology 
colleagues on a daily basis to obtain their in­
put and opinions; many of these are difficult 
melanocyti.c lesions. If you have doubt about 
the possibility of melanoma, sending the case 
for expert consultation is usually a good idea. 

Some areas of melanocytic pathology are 
controversial, with strong differences of opinion 
among experts and decades of heated debate 
about particular topics (dysplastic nevi and 
atypical spitzoid melanocytic lesions are prime 
examples). My approach may differ from what 
other dermatopathologists have taught you, 
and that is okay. Some of my views and opin-

ions have changed since I entered practice, and 
I suspect (and hope) that my understanding will 
evolve over the coming years. This chapter, like 
the rest of this book, is an educational guide not a 
consensus statement or definitive rule book. Use 
it to help recognize these lesions and understand 
where the challenges and pitfalls are, but please 
do not treat this like dogma. 

Before diving into the many subtypes of 
nevi and melanoma, it is important to estab­
lish some basics. You must learn to recognize 
melanocytes in normal skin and tell them apart 
from keratinocytes. You must learn the basic 
benign patterns and features commonly seen 
in nevi (Table 4-1, fig. 4-1). You must learn the 
atypical or worrisome features that are often 
signs of melanoma (Table 4-2, fig. 4-2). Finally, 
you must learn the pitfalls, the ugly things that 
are benign and the seemingly innocent things 
that are malignant (Tables 4-3, 4-4). 

Melanocytic nevi are benign proliferations of 
melanocytes (also termed nevomelanocytes or 
nevus cells; I use all three of these words inter­
changeably when discussing melanocytes in 
nevi). These are either in the epidermis (junctional 
nevus), dermis (intradermal nevus), or both (com­
pound nevus). The junctional (intraepidermal) 
melanocytes in nevi are usually arranged into 

Table 4-1 

FEATURES OF NEVUS 

Symmetry (E' and D) 

Maturation (D) 

Basally oriented melanocytes (lack of upward pagetoid 
spread) (E) 

Well-spaced junctional melanocytes (lack of confluent 
growth) (E) 

Bland cytology (lack of cytologic atypia) (E and D) 

Low or no mitotic activity (D) 

•E = epidermal feature; D = dermal feature; E and D = both. 
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Figure 4-1 

NEVUS BASICS 

A: Nests of epithelioid melanocytes in a junctional nevus. 
Junctional nests are often located at the bottom tips of rete ridges. 

B: Single melanocytes (black arrows) may be present along 
the basal layer; they are spaced out and intervened by basal 
keratinocytes (i.e., no confluent growth). They may be large and 
epithelioid, particularly in congenital pattern nevi in young 
patients (shown here). The mitosis (green arrow) belongs to a basal 
keratinocyte not a melanocyte. 

C: Dermal melanocytes trickle between reticular dermal collagen 
bundles as smaller clusters, cords, and single cells dispersing from one 
another as they descend deeper and deeper into the dermis. 

D: Normal maturation. With increasing dermal depth, 
melanocytes become smaller. They also transition from larger nests 
(superficial dermis) to smaller nests and single cells intervened by 
collagen (deep dermis). 

E: Larger epithelioid type A melanocytes (top) transition into 
small round blue type B melanocytes (bottom) as they move 
deeper into the dermis. 
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Figure 4-1, continued 

F: Type A melanocytes have oval to round nuclei and 
abundant pale pink or gray cytoplasm. Type A melanocytes 
often comprise nests in the junction and superficial dermis 
of nevi. 

G: Type B melanocytes. At low power, these small round 
blue melanocytes resemble lymphocytes. When they are 
abundant, they can mimic an inflamed nevus. 

H: Type B melanocytes (green arrows) are easily distinguished 
from lymphocytes (yellow arrows) at high power. Lymphocytes 
are smaller and have much darker chromatin. 

I: Type C melanocytes. At the deep aspect of some nevi, the 
melanocytes take on a spindled shape with a neural appearance 
and have areas closely resembling neurofibroma (black arrow). 
Contrast with the type B melanocytes (green arrow). 

J: Spindled type C melanocytes bear a striking resem­
blance to Schwann cells. 
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Table 4-2 

FEATURES OF MELANOMA 

Asymmetry (E and D) 

Pagetoid spread (E) 

Confluent growth and/or single cell predominance (E) 

Lack of maturation (D) 

Cytologic atypia (E and D) 

Mitotic activity (D) 

'E = epidermal feature; D = dermal feature; E and D = both. 

aggregates or clusters, referred to as nests. Single 
melanocytes may also be present, but nests pre­
dominate over single cells in most nevi. When 
single junctional melanocytes are present in nevi, 
they are usually located along the basal layer (i.e., 
minimal or no pagetoid spread; see below), and 
they are spaced out and divided from one anoth­
er by intervening keratinocytes (i.e., minimal or 
no confluent growth; see below). 

In the intradermal component of a nevus, 
there may be single melanocytes, particularly 

Figure 4-2 

MELANOMA BASICS 

A: Pagetoid spread refers to single melanocytes scattered upward into the epidermis above the basal layer, usually into 
the upper spinous layer or even the granular layer. 

B: Confluent growth refers to increased numbers of single melanocytes (arrows) along the basal layer that crowd out (or 
even fully replace) the background basal keratinocytes. 

C: The presence of a blister-like area within a melanocytic lesion, where the epidermis is detaching from the dermis, is a clue 
to melanoma. This "unzipping" artifact is usually evidence of confluent growth, as seen in this acral lentiginous melanoma. 

D: In the lentigo maligna type of melanoma, melanocytes often involve hair follicles, trickling down into the follicle 
along the basal layer either as single cells or nests. 
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Figure 4-2, continued 

E: Epidermal "consumption." Nests of melanoma are so numerous that they replace (consume) much of the epidermis 
(and the infundibular hair follicle epithelium too in this case) leaving only a thin strip of remaining keratinocytes above 
the melanocytes. 

F: Abnormal maturation. Large nests are present from the superficial dermis all the way down to the deepest aspect of 
the lesion. There is no significant decrease in size of nests with depth. 

G: Cytologic atypia. The malignant melanocytes show hyperchromasia, pleomorphism, and prominent nucleoli. 
H: Sheets of invasive melanoma cells showing marked pleomorphism with coarse/clumping nuclear chromatin. A massive 

atypical mitotic figure is also present in the dermis. 

in the deep aspect of nevi, where they trickle 
between collagen bundles and disperse from 
one another as they descend deeper and deep­
er into the dermis; this is part of the normal 
"maturation" pattern. Maturation (or zonation) 
is a feature of compound and intradermal nevi 

(junctional nevi do not have a dermal com­
ponent, and thus the concept of maturation 
does not apply to them). Normal maturation 
indicates that the melanocytes individually get 
smaller as they go deeper into the dermis and 
that they transition from larger nests in the 
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Table 4-3 

NEVI THAT LOOK DECEPTIVELY WORRISOME 

Perineural "invasion" in congenital pattern nevi 

Lymphatic "invasion" in congenital pattern nevi 

Arrector pili "invasion" in congenital pattern nevi 

Multinucleated dermal melanocytes mimicking pleo-
morphism at low power 

Scattered large epithelioid single melanocytes along 
basal layer in congenital pattern nevi 

Mitotic activity in nevi in pregnant women or infants 

Traumatized/irritated/recurrent nevi 

Spitz nevi 

Nevi in special sites (acral, genital, nipple, scalp of kids, 
flexural sites, ear, lower leg/ankle) 

Nevi with unusual maturation patterns (deep penetra­
ting nevus, cellular blue nevus, combined nevus) 

superficial dermis into smaller nests and even 
single cells as they go deeper into the dermis. 

Dermal melanocytes in a nevus often take 
one of three morphologic shapes: epithelioid cells 
(type A melanocytes), small round cells resembling 
lymphocytes at low power (type B melanocytes), 
and spindled cells with a neural appearance re­
sembling a neurofibroma (type C melanocytes). 
Type A melanocytes are usually located toward 
the superficial aspect of the nevus. Deeper in the 
dermis they get more dispersed and transition into 
smaller type B and/or type C melanocytes; this is 
normal maturation. Some nevi only have type A 
melanocytes, others only have type C. Sometimes 
all three types are present in the same nevus. 
It is variable, and the letters/types themselves 
are not important, but they are a useful way to 
remember and conceptualize the morphologic 
variability of nevus cells and the way that ne­
vus cells are supposed to mature with depth. 
Although dermatopathologists use the term 
"maturation" for this morphologic phenome­
non, it is probably not an accurate description 
of what is really happening to the nevus cells 
biologically. Mitoses are usually absent or sparse 
in the dermal component of nevi. 

Nevi usually have bland "nevoid" cytologic 
features, oval to round nuclei with fine chro­
matin, absent or small punctate nucleoli, and 
smooth nuclear membranes. Cytologic features 
are listed last because the architecture usually 
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Table 4-4 

MELANOMAS THAT LOOK DECEPTIVELY BENIGN 

Nevoid melanoma 

Desmoplastic melanoma 

Subtle melanoma in situ (lentigo maligna type) 

Nested melanoma mimicking dysplastic nevus on head/ 
neck of sun-damaged elderly patient 

Partial biopsy of large pigmented lesion (especially acral) 

Melanoma arising in a benign nevus (look at every 
piece of tissue on the slide!) 

matters so much more than the cytologic fea­
tures in deciding whether melanocytic lesions 
are benign or malignant. 

Melanomas may share some of the benign 
features seen in nevi, but they usually deviate 
in one or more ways that help us to recognize 
their malignant potential (fig. 4-2). Melanomas 
may have nested melanocytes similar to nevi, 
but they usually also have areas where single 
melanocytes predominate within the epidermis, 
either as pagetoid spread or confluent growth. 
Pagetoid spread refers to single melanocytes 
scattered upward into the epidermis above the 
basal layer. Pagetoid spread tends to be very 
prominent in superficial spreading and acral 
lentiginous types of melanoma, but some mel­
anomas have little or no pagetoid spread. 

Confluent growth refers to increased numbers 
of single melanocytes along the basal layer that 
crowd or replace the background basal keratino­
cytes. The best examples of confluence are often 
found in acral lentiginous melanomas, where 
the basal layer may be completely replaced by 
malignant melanocytes. Unfortunately, many 
melanomas do not have such perfect confluent 
growth that fully replaces the basal layer, and 
some melanomas have no confluent growth. 
Although the concept of confluence sounds 
simple, evaluating it in practice can be subjec­
tive. It can be challenging to establish a practical 
threshold for how many single melanocytes 
along the basal layer are enough to be consid­
ered confluent growth. A few clues can help. 
When confluent melanocytes in a melanoma 
replace many of the normal basal keratinocytes 
(which have hemidesmosomes holding the epi­
dermis down onto the basement membrane), 
this can lead to zones of artifactual detachment 



of the epidermis from the underlying dermis 
during tissue processing. Confluent single me­
lanocytes may be more easily appreciated when 
they spread down the skin adnexal structures, 
replacing the basal layer of hair follicle or sweat 
ductal epithelium. Some nevi display discrete 
nests of melanocytes within eccrine ducts or 
hair follicles, so the involvement of adnexa by 
itself does not always equate to melanoma. 

Melanomas often show abnormal or absent 
maturation. They may have large melanocytes 
and large nests of melanocytes in the deep der­
mal aspect of the lesion. The invasive melano­
cytes may comprise diffuse sheets replacing the 
dermis. They may be arranged into multiple nests 
that are packed tightly together in the dermis. 
Evaluation of maturation can be difficult or even 
impossible in thin lesions where there are only a 
few nests of melanocytes in the dermis. It is a more 
useful feature to look for in thick melanocytic le­
sions that extend into the reticular dermis, where 
the presence or absence of maturation is easier to 
assess. Some melanomas have "pseudomatura­
tion" where the invasive malignant melanocytes 
get smaller and trickle out into the dermis at 
the deep aspect of the lesion; this can yield a 
deceptively benign appearance at low-power 
magnification (see Nevoid Melanoma). 

Dermal mitotic activity can be a helpful clue 
for diagnosis, although mitotic figures are not 
present in all melanomas. The presence of many 
mitoses or atypical mitoses, particularly in the 
deep dermis, is concerning for melanoma. Der­
mal mitotic activity also supports a diagnosis of 
melanoma when other atypical features are also 
present. Mitoses in the junctional/intraepidermal 
aspect of a melanocytic lesion are more chal­
lenging to evaluate because it can be difficult to 
determine whether the mitosis is in a melano­
cyte or a background basal keratinocyte (mitotic 
activity is totally normal in basal keratinocytes). 

Cytologic (nuclear) atypia is seen in most 
melanomas. As with mitotic activity, cytologic 
atypia by itself does not necessarily indicate 
melanoma, but when severe, diffuse, and 
present in conjunction with other features of 
melanoma, it is strongly suggestive. Marked 
cytologic atypia is seen in some nevi, but use 
great caution before making such a diagnosis 
and ensure that no other features of melanoma 
are present. The evaluation of cytologic atypia 

Melanocytic Lesions 

in melanocytic lesions can be problematic, but 
helpful features include nuclear hyperchroma­
sia, coarse/clumping chromatin, pleomorphism, 
irregular nuclear membranes, and large nucleoli. 

All of these "rules" can be broken. No one 
feature alone makes a diagnosis of melanoma or 
nevus. No specific number of atypical features 
makes a diagnosis of melanoma. Unfortunately, 
there is no simple calculation for malignancy, 
like "if at least 3 out of the 6 atypical features are 
seen, then the diagnosis must be melanoma." 
It is not that easy. Dermatopathologists have to 
take all of the histologic features together with 
the clinical context in order to make the best 
possible final diagnosis. We must also consider 
some troublesome caveats and exceptions. 

The threshold for defining and grading cy­
tologic atypia is variable between different der­
matopathologists, and even between individual 
dermatopathologists over time. Grading systems 
for cytologic atypia have been published (1). 
In practice, however, there still appears to be 
significant variability in the grading of cytologic 
atypia in melanocytic lesions (2,3). Much argu­
ing has ensued over this topic in the dermatopa­
thology world. If the giants of the field cannot 
resolve this issue to everyone's satisfaction, I 
surely will not be able to. If the reader finds this 
challenging, you are in good company. 

Even if we accept objective criteria for how 
to define melanocytic nuclear atypia, the sig­
nificance of that atypia varies depending on 
the scenario. For example, I often see obviously 
benign nevi with scattered large melanocytes 
that, taken out of their clinical and architec­
tural context, would be considered "atypical" 
(fig. 4-3). I also occasionally see melanomas 
that have little cytologic atypia but are clearly 
malignant by nature of the architectural growth 
pattern. I tend to judge the significance of nucle­
ar atypia differently depending on the patient 
age, anatomic site, amount of sun damage, and 
other unique aspects of each case. Some may not 
agree with that approach or may argue that it is 
not objective, but that is the honest answer of 
how I handle this in my own practice. 

Not all that is pagetoid is melanoma. One 
pagetoid melanocyte does not make a mela­
noma, nor do two or three. There is no "magic 
number" of how many pagetoid melanocytes it 
takes to diagnose a lesion as melanoma. Nevi that 
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Figure 4-3 

COMPOUND NEVUS 
WITH RANDOM "ATYPIA" 

There is normal maturation 
and no pagetoid spread or con­
fluent growth. Two intradermal 
melanocytes (arrow and inset) 
have hyperchromatic nuclei 3 to 
4 times larger than neighboring 
melanocytes. This "atypia" is of 
no significance in this context; I 
do not mention it in the report. 

are irritated, scratched, or rubbed may have some 
pagetoid spread in the area ofirritation (fig. 4-4). 
Spitz nevus and pigmented spindle cell nevus (of 
Reed) often have pagetoid spread in their central 
aspects. Other nonmelanocytic entities may also 
display pagetoid spread, including mammary 
or extramammary Paget disease, squamous cell 
carcinoma in situ, sebaceous carcinoma, Merkel 
cell carcinoma, and others. 

Additionally, not all that appears to be page­
toid is truly pagetoid. Tangential sectioning can 
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Figure 4-4 

IRRITATED NEVUS 
WITH PAGETOID SPREAD 

A nevus that has been rubbed, 
scratched, or otherwise irritated 
may show some pagetoid spread 
(arrows). Clues to irritation 
include parakeratosis (upper 
right), hypergranulosis, and 
papillary dermal fibrosis. 

produce "pseudo-pagetoid" spread and a variety 
of other features that make melanocytic prolifer­
ations difficult to evaluate (fig. 4-5). Because rete 
ridges are three-dimensional structures, melano­
cytes located on the basal layer along the sides of 
rete ridges may sometimes artifactually appear 
to be pagetoid depending on how each rete is 
sectioned. Thus, I do not get too worried about 
occasional pagetoid melanocytes in the lower 
or mid-spinous layer of a lesion. Single melano­
cytes that are in the upper spinous layer or in 



Figure 4-5 

TANGENTIAL SECTIONING ARTIFACTS 
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A: Small islands of papillary dermis completely surrounded by epidermis are evidence of a tangential section. SOX-10 
shows some melanocytes that appear to be pagetoid but are not; they are actually located in the basal layer around these 
islands of tangential dermal papillae (black arrows). The same is probably true of the melanocytes at the blue arrows, but 
we just cannot see the connection to dermal papillae in this plane of section, There is also a false appearance of increased 
melanocyte density at the basal layer (green arrows), another artifact of tangential sectioning. 

B: Tangential sectioning of a nevus can produce a dramatically different appearance that looks architecturally atypical. This 
is a bisected shave biopsy of a nevus: one piece was embedded/sectioned tangentially (top) and the other was done correctly. 
The epidermis looks more complex and the dermal component much deeper and less mature in the tangential section. 

C: Melanocytes are present down rete tips in this nevus (left). 
D: When the same nevus is sectioned tangentially (right), the network of interconnected rete allows visualization of many 

more junctional nests than usual in a normal section. This produces a very "busy" appearance that can lead to unwarranted 
anxiety for the pathologist. If there are islands of papillary dermis fully encircled by epidermis (arrows), then the section is 
tangential. 
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the granular layer are probably truly pagetoid 
and not due to tangential sectioning. Even then, 
the presence of pagetoid melanocytes must still 
be taken in context. 

Nevi in pregnant women and in babies can 
have brisk mitotic activity. If the lesion looks like 
an obvious nevus but has multiple mitoses, and 
if the patient is a woman in the reproductive age 
range, question whether the patient could be 
pregnant. Even outside of those unique clinical 
scenarios, occasional mitoses can be found in 
a subset of otherwise conventional nevi. One 
large study identified mitotic activity in 7 .9 
percent of nevi: these mitoses were usually in 
the papillary dermis (76.1 percent) and were 
usually single (80.4 percent), although some nevi 
showed 2 and 3 mitoses in a single specimen 
(15.9 and 3.4 percent, respectively) (4). If I find 
one mitosis in a nevus, I usually pause and look 
at the lesion again to be sure I think it is truly a 
nevus and that there are no other features con­
cerning for melanoma. I usually look around a 
bit more with high power to be sure that mitoses 
are not abundant. But if everything else fits for 
nevus, I just sign the case out as a nevus and 
do not even mention the mitosis in the report. 
On the other hand, if I am already worried 
about other atypical features in the lesion and 
then I see one or more dermal mitoses, that will 
sometimes tip the balance and help me decide 
on a diagnosis of melanoma. 

With some training and experience, the ma­
jority of melanocytic lesions can be diagnosed 
on hematoxylin and eosin (H&E) sections alone, 
without any ancillary studies. In a subset of 
cases, however, the clinical scenario or the his­
tologic features raise some degree of uncertainty. 
Additional workup can be performed in these 
cases, depending on where the uncertainty lies. 

Deeper sections can help ensure that the 
"worst" area of the lesion is visualized and that 
nothing more atypical is hidden unsampled 
deeper in the block. In obvious melanomas, 
deeper sections are sometimes helpful to detect 
invasion or to detect a deeper area of invasion 
than was seen on the initial sections. 

Tangentially sectioned melanocytic lesions 
can be very challenging to diagnose because 
the usual architectural features that are used to 
decide between nevus and melanoma cannot 
be easily visualized (fig. 4-5). Unfortunately, 
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re-embedding the tissue in the block is only 
helpful in a minority of these cases. Deeper 
levels sometimes help to resolve the issue by 
allowing a properly oriented area of the lesion 
to come into view. 

Immunohistochemistry may be helpful in 
evaluating melanocytic lesions, but selection of 
the proper stain for the given question is essen­
tial. Pathologists most often use immunostains 
to determine the differentiation, histogenesis, 
or site of origin of a malignancy or other neo­
plasm. In melanocytic lesions, however, the 
melanocytic differentiation is usually obvious 
on H&E without using immunostains. Instead, 
the most common roles of immunostains in 
this situation are to help better visualize the 
melanocytes, help evaluate their pattern of 
growth, and assess for other features that help 
to distinguish nevus from melanoma. Different 
dermatopathologists have different styles or 
preferences regarding immunostains. I know 
some experienced dermatopathologists who 
rarely use immunostains for melanocytic le­
sions, but I personally find them to be useful 
when used appropriately in select cases (Table 
4-5). Adequate training and practice are needed 
for their interpretation, and there are significant 
pitfalls that must be avoided. 

Several of the most common melanocytic 
immunostains are discussed below along with 
their pros and cons. 

SOX-10. This is a nuclear marker of melano­
cytes. It is highly sensitive for melanocytic differ­
entiation (similar sensitivity as S-100 protein), but 
it is not specific, as it also stains Schwann cells, 
nerve sheath tumors, eccrine coil cells, and some 
sweat gland tumors, among others. SOX-10 is very 
useful for identifying subtle confluent growth 
and pagetoid spread of melanocytes within the 
epidermis (fig. 4-6). I use it most often in difficult 
biopsies of pigmented lesions on the face or 
scalp of sun-damaged elderly patients for which 
the clinical differential diagnosis is solar lentigo 
versus lentigo maligna type of melanoma (fig. 
4-7). It can also be used to identify dermal in­
vasion, desmoplastic melanoma, and metastatic 
melanoma (either distant or in lymph nodes). 

MiTF. This is also a nuclear marker of mela­
nocytes. It is an acceptable alternative to SOX-10 
for evaluating the intraepidermal portion of a 
melanocytic lesion, although I find it to have less 
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Table 4-5 

IMMUNOSTAINS FOR MELANOCYTIC LESIONS 

Scenario Best Options Use with Caution Do Not Use 

Evaluate for pagetoid spread and/or confluence 

Evaluate for dermal invasion hiding in marked 
inflammation 

SOX-10, MiTF 

SOX-10, MART-1 

MART-I 

S-100 protein 

S-100 protein 

MiTF 

Metastatic melanoma in dermis/subcutis 

Spindle cell melanoma (versus spindle cell 
SCC" versus AFX) 

SOX-10, S-100 protein 

SOX-10, S-100 protein 

MART-1', HMB-45' 

MART-1', HMB-45' 

MiTF 

MiTF 

Desmoplastic melanoma SOX-10, S-100 protein MART-1, HMB-45, MiTF 

MiTF Sentinel lymph nodes SOX-10, MART-1 HMB-45, S100 

•Helpful if positive, but if negative, then must also do S-100 protein or SOX-10 to confirm lack of melanocytic differentiation. 
"SCC = squamous cell carcinoma; AFX = atypical fibroxanthoma. 

crisp staining quality than SOX-10. An important 
warning is needed here: MiTF often stains histio­
cyte nuclei, and I have seen it stain other nonme­
lanocytic tumors. Therefore, it is only useful for 
evaluating intraepidermal melanocytic lesions. I 
do not trust MiTF for evaluating dermal invasion, 
sentinel lymph nodes (5), or distant metastases 
of melanoma. I have seen pathologists diagnose 
a pleomorphic sarcoma or poorly differentiat­
ed carcinoma as metastatic melanoma merely 
because it had focal MiTF staining (despite neg­
ative S-100 protein, MART-1, and HMB-45). Do 
not make that mistake! I have also seen strong 
nuclear MiTF staining in sentinel lymph node 
histiocytes that could easily have been confused 
with metastatic melanoma cells. Because I have 
SOX-10 available in my laboratory, I no longer 
routinely use MiTF in my practice. 

S-100 Protein. This is a nuclear and cytoplas­
mic marker of melanocytes. Like SOX-10, it is 
highly sensitive for melanocytic differentiation, 
but it is nonspecific and stains a wide variety 
of other cell types. If you attempt to use S-100 
protein to evaluate the intraepidermal com­
ponent of a melanocytic lesion, you will see 
numerous positive cells scattered throughout 
the spinous layer of the epidermis. These are 
S-100 protein-positive Langerhans cells, which 
normally reside in the epidermis; they can be 
easily confused with pagetoid melanocytes. 
Langerhans cells and other S-100 protein-posi­
tive dendritic cells are also present in the dermis, 
and thus S-100 protein tends to have a "dirty" 
staining pattern in the dermis that can make 
interpretation complicated. In fact, if an S-100 

Figure 4-6 

SOX-10 HIGHLIGHTING CONFLUENT 
GROWTH IN MELANOMA 

The melanocytes replace basal keratinocytes and form 
a solid line along the basal layer that goes up and down 
the rete as well as across the inter-rete spaces. Scattered 
Pagetoid melanocytes are seen. Invasive nests of melanoma 
are also stained. 

protein stain looks "clean" and has little or no 
scattered cells staining in the dermis, it makes 
me worry that the stain may have failed. Be sure 
to check your controls if this happens. 

Because of the high background, S-100 pro­
tein cannot easily be used in the same manner 
as SOX-10 for evaluating the pattern of growth 
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Figure 4-7 

SOX-10 IN SOLAR LENTIGO 

SOX-10 distinguishes melanocytes (red nuclei) from melanin-laden basal keratinocytes (dark brown cells) in heavily 
pigmented lentiginous lesions. 

of intraepidermal melanocytes (fig. 4-8). If there 
is a pleomorphic high-grade malignant tumor in 
the dermis, however, S-100 protein is very useful 
for ruling out melanoma in that setting because 
of its high sensitivity (I have found SOX-10 to 
be equally useful). Although melanoma can lose 
expression of S-100 protein (SOX-10 can be lost 
also), this is rare and usually there are still some 
areas with retained expression. 

Negative staining for S-I00 protein (or SOX­
I0) in a tumor of unknown histologic origin 
is a strong argument against melanoma. S-100 
protein and SOX-10 are also the best markers 
for identifying desmoplastic melanoma, which 
is negative for MART-I and HMB-45. 

MART-I (Melan-A). This is a cytoplasmic 
marker of melanocytes. MART-I and Melan-A 
are very similar: they both target the same mela­
nocytic antigen (6). In my lab, we use MART-I, 
so I will refer to this antibody throughout the 
book. Although not quite as sensitive as S-100 
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protein or SOX-IO, MART-I is very specific for 
melanocytic differentiation. In the skin, the 
only other entities that express MART-I are clear 
cell sarcoma and primary cutaneous PEComa 
(both are very rare). 

If a patient has a history of melanoma, and 
there is now a nodule of tumor in the dermis that 
I favor to be recurrent or metastatic melanoma, 
MART-I is a good stain to use to confirm it since 
it is both sensitive and specific. It is also useful in 
sentinel lymph nodes for melanoma. It detects 
subtle dermal invasion of melanoma when there 
is intense background inflammation or regression. 

Although it could potentially be used to evalu­
ate the intraepidermal component of a melanocyt­
ic lesion, it is more challenging to interpret than 
SOX-10 or MiTF because of its cytoplasmic (rather 
than nuclear) staining pattern (fig. 4-9). This can 
lead to overinterpretation as confluence, leading 
to overdiagnosis of melanoma (6). This is espe­
cially problematic in biopsies from sun-damaged 
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Figure 4-8 

S-100 PROTEIN VERSUS SOX-10 

Left: S-100 protein highlights not only melanocytes, but also intraepidermal and dermal Langerhans cells. S-100 protein 
should look "dirty" like this in the skin. If these scattered S-100-positive cells are totally absent, check the controls to be 
sure the immunostain worked correctly. 

Right: SOX-10 immunostain on the same area of the same tissue block as left figure. The contrast is striking. Only evenly 
distributed normal junctional melanocytes are staining; the busy background of Langerhans cells seen on S-100 protein is 
gone. S-100 protein is a poor choice for evaluating confluent growth or pagetoid spread in melanocytic lesions. 

skin where abundant solar-induced background 
melanocytic hyperplasia is a common finding. 

Mast cells can show weak nonspecific cyto­
plasmic staining for a variety of immunostains. 
In particular, I notice this odd phenomenon most 
often with MART-I, desmin, pancytokeratin AEI/ 
AE3, and myogenin. The key to identifying this 
is recognizing the evenly scattered distribution 
of single cells, the weak granular nature of the 
staining, and the fried egg shape of the cells at 
high power. Widely scattered single cells in the 
dermis or a lymph node that are weakly positive 
for MART-I may actually be mast cells, not mela­
nocytes. This phenomenon is easy to recognize 
once one is familiar with it, but in difficult cas­
es, a CDll 7 or mast cell tryptase stain shows a 
similar evenly distributed pattern of single cells. 

HMB-45. This is a cytoplasmic marker of 
melanocytes. Like MART-I, it is very specific for 
melanocytic differentiation, but is less sensitive 
(6). I also find it to have a more granular and 
less crisp staining pattern than MART-I. HMB-45 
has been reported as a helpful tool in evaluating 
maturation: it stains junctional and superficial 
dermal nests but shows decreased or negative 

staining in the deeper dermal aspects of nevi 
(fig. 4-10). In contrast, melanomas are supposed 
to show stronger patchy staining for HMB-45 
in the deep aspect of the lesion (7). I personally 
find this maturation staining pattern somewhat 
challenging to interpret with certainty in the 
atypical lesions where I would need it most. As 
a cytoplasmic marker, HMB-45 is not ideal for 
evaluating the intraepidermal component of a 
melanocytic lesion for the same reasons as for 
MART-I. It can, however, be used as a stain in 
sentinel lymph nodes, although I find it less 
helpful than SOX-IO or MART-I in that setting. 
I do not use HMB-45 very often in my practice. 

Despite my best efforts, I am sometimes still 
unable to decide with certainty whether a me­
lanocytic lesion is benign or malignant. A full 
discussion of the complex topic of ambiguous 
melanocytic lesions is outside the scope of this 
book. This controversial area is debated among 
dermatopathology experts, and many terms have 
been suggested for this group of" gray zone" mela­
nocytic lesions with uncertain malignant poten­
tial. For readers who are in training, this is a great 
topic to discuss with your dermatopathology 
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Figure 4-9 

MART-1 VERSUS SOX-10 

Left: Branching dendritic cytoplasmic processes on intraepidermal melanocytes strongly stain with MART-1. Dendrites 
from melanocytes outside the plane of section are visible in addition to those from within the plane of section, making the 
density of melanocytes look much greater than it actually is. 

Right: This is sun-damaged skin with solar-induced melanocytic hyperplasia. The difference between MART-1 (top) and 
SOX-10 (bottom) staining on the same area of the same tissue block is striking. SOX-10 is superior to MART-1 when evaluating 
for confluent growth (see also fig. 4-36). 

Figure 4-10 

HMB-45 HIGHLIGHTING MATURATION IN A NEVUS 

Junctional and superficial dermal melanocytes are 
positive, but expression becomes diminished or absent in 
the deeper intradermal aspect of the nevus. 
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mentors. Learning different approaches to han­
dling complicated cases has been very valuable 
for me and allowed me to see the pros and cons 
of each so that I could better decide how I wanted 
to approach these cases in practice. I will briefly 
explain my approach below. 

If I am not certain a lesion is benign, I am 
hesitant to use the word "nevus." I prefer to 
use a neutral term like "atypical melanocytic 
proliferation" with a comment stating that 
it is a difficult lesion and indicating whether 
I favor benign or malignant and explaining 
why I am uncertain. Although sometimes nec­
essary, this type of diagnosis creates difficulty 
for the dermatologist and may lead to excess 
anxiety for the patient. Thus, before rendering 
an ambiguous diagnosis like this, I try to do 
everything I can to extract as much diagnostic 
information as possible from the lesion. I usually 
will have ordered deeper levels, immunostains, 
and molecular testing, and I will have obtained 
consultation from one of my dermatopathol­
ogy colleagues. If the dermatologist requests 
that I send the case out for consultation to a 



melanocytic pathology expert, I will gladly do 
so. Patient care should always come before ego. 
I also often learn a lot by seeing how experts deal 
with different challenging cases. 

I tend to recommend conservative complete 
re-excision for ambiguous melanocytic lesions, 
and the dermatologist colleagues I have worked 
with usually seem to be comfortable with this 
and to appreciate the guidance. I have heard of 
some pathologists and some treating physicians 
who do not like recommendations on treat­
ment to be included in the pathology report. 
Building rapport with your dermatologists and 
other treating physicians is a great step toward 
figuring out how to use language that best helps 
them help the patient. Ask them for suggestions 
and feedback and be willing to receive it. 

NEVI AND OTHER BENIGN 
MELANOCYTIC PROLIFERATIONS 

This section covers the major subtypes and 
patterns of nevi and related entities. These cat­
egories are useful for pathologists because they 
provide a basic framework for sorting out the var­
ious histologic features that can be seen in nevi. 
Some types of nevi, like dysplastic nevus or Spitz 
nevus, are treated differently by different derma­
tologists in light of the debate and controversy 
surrounding those entities. For most other nevi, 
the precise subclassification is not important for 
patient care. Distinguishing a junctional nevus 
from a compound nevus is not critical; distin­
guishing a melanoma from a nevus is. 

Melanocytic Nevus: Junctional, 
lntradermal, Compound 

The main features of conventional melano­
cytic nevi were discussed in the introduction 
of this chapter. If a nevus does not fit for any 
of the subtypes described below, I just call it 
"junctional (or compound or intradermal) 
melanocytic nevus" on the diagnostic line of 
the report. These are like the "vanilla" forms 
of nevus, whereas the nevus subtypes below are 
the more interesting flavors. 

Congenital Pattern Nevus 

Congenital nevi have multiple unique his­
tologic features (fig. 4-11). Many of these fea­
tures are also present in noncongenital nevi 
acquired later in life, which is why I prefer to 
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use the term "congenital pattern" to describe 
these findings, particularly if the patient is an 
adult and it is unclear whether the lesion was 
present at birth or not. Whether you include 
the "congenital pattern" modifier in the report 
or not is optional (I usually do). The important 
reasons to know about all of these features is: 
1) they are unusual and confusing to beginners, 
and 2) they are reassuring findings that point 
toward the benign nature of a melanocytic le­
sion. Some dermatopathologists use eponyms 
such as Unna nevus and Miescher nevus (8); I 
usually lump both of these nevus subtypes into 
the "congenital pattern nevus" category, again 
acknowledging that they may not truly have 
been present since birth. 

In congenital pattern nevi, melanocytes grow 
into the mid to deep dermis, with prominent 
single filing of melanocytes between reticular 
dermal collagen bundles. The melanocytes also 
have a tendency to be intimately associated with 
other dermal structures, often surrounding or 
tracking along hair follicles, eccrine sweat ducts, 
blood vessels, and nerves. The melanocytes can 
even infiltrate into the smooth muscle bundles 
of the arrector pili. I mentally envision that the 
nevus and the normal skin structures developed 
alongside one another during embryogenesis 
and thus they all got tangled up together (the 
biologic processes are obviously much more 
complex than this, but this is the story I like to 
use as a memory aid). Melanocytes bulging into 
vessel lumens can give the impression of lym­
phovascular "invasion." Do not be alarmed ... 
these are all normal and reassuring findings. 
Do not report these as lymphovascular or peri­
neural invasion. 

Scattered enlarged melanocytic nuclei are 
often seen in congenital pattern nevi. In the 
context of an otherwise classic nevus, these 
"atypical" cells are of no concern (again, context 
is very important) (see fig. 4-3). Some cases show 
a pronounced exophytic papillomatous growth 
pattern with prominent horn pseudocyst forma­
tion, giving an appearance very similar to seb­
orrheic keratosis. Some nevi have mature adipo­
cytes scattered between the dermal melanocytes. 
Some nevi are composed almost entirely of type 
C melanocytes and have an appearance similar to 
neurofibroma. An unusual "pseudovascular" arti­
fact occurs in some nevi (9). A superficial band of 
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Figure 4-11 

CONGENITAL PATTERN NEVUS 

A: Melanocytes surround a hair follicle and track down 
into the reticular dermis. 

B: Some are pedunculated lesions with papillomatous 
surface architecture. Note the dark blue areas of the nevus; 
these are filled with type B melanocytes. Nevus cells are also 
seen tracking around hair follicles down into the deep dermis. 

C: Congenital nevus. The intradermal nevus cells track 
along and surround many dermal structures, including 
arrector pili muscles (1), eccrine sweat ducts (2), nerves (3), 
and blood vessels (4), all of which are conveniently arranged 
alongside one another in this image. 

D: Nevus cells may surround and even infiltrate into 
arrector pili smooth muscle bundles. 

E: Congenital nevus with lymphatic involvement. 
Melanocytes surround and push into the lymphatic 
lumen. This is a normal benign finding; do not report it as 
lymphovascular invasion. 
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Figure 4-11, continued 

F: Large hyperchromatic cells in the dermis (arrows) can mimic pleomorphism/atypia at low power, but they are actually 
multinucleated nevus cells with clustered overlapping nuclei (high-power inset). 

G: There may be pronounced exophytic papillomatous growth pattern with prominent horn pseudocyst formation giving 
an appearance very similar to seborrheic keratosis. 

H: Mature adipocytes may be found in the intradermal portion of a nevus. 

darkly pigmented melanocytes may sometimes 
be seen, particularly in patients with dark skin 
types (8). These are all histologic curiosities that 
are of no clinical significance. In young children 
with truly congenital nevi, particularly large 
or giant ones, the melanocytes often extend 
very deeply, filling the dermis and extending 
well into the subcutis, predominantly within 

subcutaneous septa. The deep aspect of these 
larger congenital nevi tends to be very spindled 
and "neurotized." 

Balloon Cell Change 

Nevi sometimes have melanocytes with abun­
dant pale vacuolated cytoplasm, a phenomenon 
referred to as balloon cell change (figs. 4-12, 4-13). 
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Figure 4-11, continued 

I: "Neurotized" nevi may have 
Wagner-Meissner bodies identical 
to those of diffuse neurofibroma. 

J: Pseudovascular artifact in 
an intradermal nevus. The der­
mal melanocytes lose cohesion 
and disperse from one another, 
creating a resemblance to vascular 
channels. Areas of conventional 
nevus are almost always present 
nearby. 

K: A superficial band of darkly 
pigmented type A melanocyte may 
be present, particularly in patients 
with dark skin types. 

This change is usually seen only focally, but 
occasionally it can be extensive and cause diag­
nostic confusion. Cytologic atypia may be more 
difficult to assess in nevi with extensive balloon 
cell change, since the abun.dant pale cytoplasm 
creates a different background in which to eval­
uate nuclear size and degree of hyperchromasia 
than what is seen in most nevi. 

Balloon cell change may also be seen in mela­
noma. Again, the finding is often focal, and even 
when it is abundant, conventional melanoma is 
usually present adjacent to the balloon cell areas 
to aid in making the correct diagnosis. Rare 
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cases of melanoma with extensive balloon cell 
change require immunohistochemistry to make 
the diagnosis. 

"Halo" Phenomenon 

Halo nevus is a clinical term referring to a 
pigmented nevus surrounded by a pale "halo" 
of depigmentation. They often occur in children 
or young adults. Histologically, these are nevi, 
often compound, with diffuse brisk lymphocyt­
ic inflammation in the dermis (fig. 4-14). The 
architectural pattern of the melanocytes can be 
difficult to appreciate because the melanocytes 



Melanocytic Lesions 

Figure 4-12 

BALLOON CELL CHANGE IN NEVUS 

A: There are nests of melanocytes with abundant pale cytoplasm. 
B: Even when balloon cell change is abundant, background conventional nevus is usually present (arrows). 
C: At high power, the pale foamy cytoplasm is filled with numerous fine vacuoles, similar to the appearance of xanthoma cells. 
D: Sometimes the cytoplasmic vacuoles are larger, causing the melanocytes to resemble sebocytes. This sebocyte-like change is 

usually focal. Multinucleation sometimes coexists with this change. Note the presence of adjacent conventional nevus cells (arrows). 

are hidden by the dense inflammatory infiltrate; 
SOX-10 or MART-I immunostain helps visualize 
the architecture in these cases. 

Nevi are sometimes markedly inflamed his­
tologically but lack a halo of depigmentation 
clinically. In light of this, I use "compound 

melanocytic nevus, markedly inflamed" as my 
line diagnosis for these lesions. If the dermatol­
ogist indicated that a halo of depigmentation 
was present around the lesion clinically, then 
I will also add a comment stating: "the brisk 
inflammation in this nevus corresponds to the 

95 



Dermatopathology 

Figure 4.13 

BALLOON CELL CHANGE IN MELANOMA 

A: Many large nests of invasive melanoma are packed 
tightly together, filling the upper and mid dermis and 
showing no maturation. They have abundant pale 
cytoplasm. This melanoma (top) arose in a congenital 
nevus (bottom); the two components are separated by 
a zone of pink fibrosis. 

B: Balloon cell change is seen mostly in the invasive 
portion of this melanoma. There is overlying melanoma 
in situ, with confluence and pagetoid spread, confirming 
the diagnosis without the need of immunostains. 

C: This large ulcerated subungual melanoma had 
extensive balloon cell change. The entire tumor was 
composed of markedly atypical cells with abundant 
pale cytoplasm. Some had large vacuoles indenting 
the nuclei, mimicking sebocytes or even pleomorphic 
lipoblasts. Metastatic renal cell carcinoma or other clear 
cell neoplasm could also enter the differential diagnosis. 
lmmunostains were needed in this case. 

halo phenomenon observed clinically." Remem­
ber that brisk inflammation can also be present 
around melanomas or severely atypical nevi (and 
clinical depigmentation can be seen in those 
scenarios, too), so the presence of dense inflam­
mation by itself does not automatically make a 
lesion a halo nevus. The underlying melanocytes 
must be evaluated to ensure that they are benign. 

Recurrent Nevus (Regrowth Phenomenon) 

A nevus that has been previously biopsied 
or incompletely excised may sometimes recur. 
Clinically, this usually presents as a new area of 
pigment arising within the biopsy /excision scar. 
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Dermatologists often re-biopsy these pigment 
recurrences to ensure it is recurrent nevus rather 
than melanoma. 

Histologically, recurrent nevus shows regrowth 
of melanocytes within the epidermis over the 
scar (fig. 4-15). The epidermis is usually atro­
phic, which means it is thin and has diminished 
or absent rete. There is often basal keratinocyte 
pigmentation and intermingled melanocytes 
that are predominantly arranged as single cells 
along the basal layer. The single melanocytes 
can be quite abundant in some cases and can 
mimic confluent growth. Additionally, there 
may be pagetoid spread and cytologic atypia. All 
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Figure 4-14 

HALO NEVUS 

A: There is a dense band of intradermal lymphocytes evenly distributed across the entire lesion. The architecture of the 
nevus cells can be difficult to appreciate on H&E due to the obscuring inflammation. 

B: At high power, the melanocytes (green arrows) can be distinguished from the lymphocytes (yellow arrows) more easily. 
Lymphocyte nuclei are much smaller and darker than melanocyte nuclei. Junctional and superficial dermal melanocytes in 
halo nevus may have slightly enlarged nuclei, possibly representing a reactive change due to the inflammation or related 
to the young age of the patient. 

C: Halo nevus. A SOX-10 immunostain highlights the melanocytes in the midst of the brisk inflammation, showing a compound 
nevus with symmetry, normal maturation, lack of confluence, and no pagetoid spread, all of which are reassuring features. 

of these features together can easily be confused 
with melanoma in situ in particularly robust cas­
es. Historically, recurrent nevus was sometimes 
referred to as "pseudomelanoma"; this term is 
useful for teaching, but I do not include it in the 
pathology report to avoid confusion. The key 

to avoiding this mistake is to recognize the epi­
dermal atrophy and the presence of scar directly 
beneath the lesion. The atypical features should 
be in the epidermis above the scar but should 
not extend into the normal epidermis beyond 
the confines of the scar. Sometimes nests of 
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Figure 4-15 

RECURRENT NEVUS 

A: Atypical melanocytes are present as nests and single cells along the basal layer and in the superficial dermis. There is 
focal pagetoid spread (arrow). Note the dermal scar and the epidermal atrophy (i.e., rete are very small or absent; basal layer 
is flat rather than undulating with rete). 

B: The atypical melanocytes are present over the scar only, representing regrowth of the residual nevus left behind after the 
previous biopsy (biopsy showed a compound congenital pattern nevus in this case). Residual nevus (bottom right) without 
any atypical features can be seen adjacent to the biopsy scar. 

C: This case clearly demonstrates a zone of pale pink scar from the previous shave biopsy. Above the scar, the darkly pigmented 
recurrent nevus can be seen. Beneath the scar, there is residual nevus that was left behind by the previous biopsy (arrows). 

atypical melanocytes are present within the 
superficial dermal aspect of the scar as well. The 
presence of an obviously benign residual nevus 
component left behind after the previous biopsy 
is helpful when it is present. This often takes 
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the form of residual intradermal nevus present 
either deep or peripheral to the zone of scar. 

Robust cases of recurrent nevus can present 
difficulty for the pathologist when the reas­
suring aspects listed above are not present. In 
small biopsies, the epidermis or dermis beyond 



the scar may not be present for evaluation. The 
previous biopsy specimen (or even report) may 
be unavailable for review to confirm that the 
previous biopsy was truly a nevus rather than a 
melanoma misdiagnosed as a nevus. It is ideal to 
review the previous biopsy slide (or at least the 
report) if possible. When there is obvious nevus 
present adjacent to the scar or the previous 
pathology findings showed nevus, then I will 
state that the findings are consistent with recur­
rent nevus. If I favor a recurrent nevus but the 
previous biopsy results are not available and no 
residual nevus is present, I generally prefer to use 
terminology such as "recurrent melanocytic pro­
liferation with underlying scar" in the diagnosis 
line. I then add a comment suggesting recurrent 
nevus but adding any caveats depending on the 
particular scenario (such as if the skin beyond the 
scar is not present for evaluation in the current 
biopsy). However, if there are markedly atypical 
features that raise concern about the possibility 
of melanoma, I explain this in the comment 
and recommend re-excision. 

Irritation Changes 

Nevi can develop focal scar and recurrent 
growth pattern due to other injury to the lesion, 
such as excoriation by fingernails or a nick by a 
shaving razor. In this situation, the majority of 
the lesion will be obvious nevus but there will be 
a small superficial zone of scar, with scattered sin­
gle melanocytes in the atrophic epidermis over 
the scar. In this scenario, I diagnose the lesion 
definitively as a nevus, with an added comment 
that the zone of scar and regrowth is suggestive 
of previous excoriation or trauma to the lesion. 

Nevi that are scratched, rubbed, or otherwise 
irritated (but to an extent short of complete 
epidermal ulceration) may show similar junc­
tional features as are seen in recurrent nevus, 
with increased single melanocytes and some 
pagetoid spread in the zone of irritation (see 
fig. 4-4). Although it is difficult to be sure that a 
lesion has been irritated or scratched without a 
good clinical history, there are some histologic 
clues, including parakeratosis, adjacent lichen 
simplex chronicus changes in the epidermis, 
focal papillary dermal fibrosis, and pigment 
incontinence. Increased single melanocytes, 
including focal pagetoid spread, can be seen in 
irritated nevi, but this is usually a focal finding 
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in the central aspect of an otherwise conven­
tional nevus. Occasionally, it can be very chal­
lenging to distinguish a severely irritated nevus 
from melanoma with certainty, even for experts. 

Acral Nevus 

Nevi arising on or near acral skin have several 
unique histologic features in their junction­
al component. They often have a lentiginous 
growth pattern, with increased single melanocytes 
scattered along the basal layer (fig. 4-16). They 
may have pagetoid spread, and sometimes it is 
abundant. Cytologically, the melanocytes of ac­
ral nevus often have larger nuclei than most nevi 
from nonacral sites, and they have a tendency to 
display central punctate nucleoli. These features 
are acceptable in acral nevus and by themselves 
are not worrisome findings. I do not call these nevi 
"atypical" in the report unless there are markedly 
atypical features outside the normal spectrum 
of acral nevus. I never use the term II dysplastic 
nevus" for lesions arising on acral skin. 

Acral lentiginous melanomas usually have 
marked cytologic atypia as well as true confluent 
growth, with a solid layer of atypical melanocytes 
replacing much of the basal layer keratinocytes 
(see Acral Lentiginous Melanoma). Unfortunate­
ly, acral lentiginous melanomas sometimes have 
subtle findings, particularly near their periphery, 
which may closely mimic acral nevus. One of 
the most useful clues for avoiding this pitfall is to 
obtain clinical information regarding the size of 
the lesion. If it is a small lesion and the biopsy was 
intended to sample all or most of the lesion, this is 
reassuring. If a biopsy looks like acral nevus but it 
is only a partial biopsy of a much larger pigmented 
acral lesion, then caution must be used. A com­
ment may be added to the report to explain that 
the findings in the biopsy resemble acral nevus, 
but as it is a partial biopsy of a larger pigmented 
lesion, the findings may not be representative 
of the entire lesion. Additional biopsies may be 
needed if there is clinical concern for melanoma. 
Some acral melanomas may require more than 
one biopsy to identify definitive histologic fea­
tures of melanoma. 

Some nevi on the lower leg or ankle have 
features similar to acral nevus, particularly the 
lentiginous growth pattern of single melano­
cytes and the enlarged nuclei with punctate 
nucleoli (fig. 4-17). These lesions seem to occur 
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Figure 4-16 

ACRAL NEVUS 
A: In addition to junctional nests, scattered single 

melanocytes are often present in increased numbers. Both 
nests and single melanocytes in this case show pagetoid 
spread up into the spinous layer of the epidermis. 

B: Lentiginous single melanocytes grow along the basal 
layer (black arrows). They may have zones of increased 
density but are still intervened by keratinocytes; true 
confluence is not seen. Pagetoid spread, on the other hand, 
is often present and is not worrisome by itself (green arrow). 

C: The melanocytes often have larger nuclei than most 
nevi from nonacral sites, and they have a tendency to 
display central punctate nucleoli. This is a normal finding 
for acral nevus. 

more often in women. They are small lesions, 
usually only several millimeters from side to 
side. Although they may have an abundance 
of single melanocytes rather than nests, they 
do not have confluent growth. Pagetoid spread 
is usually minimal. Most of these nevi lack se­
vere cytologic atypia. Despite their "atypical" 
features, they display indolent behavior (10). 
Although these lentiginous nevi are most often 
described on the distal leg/ankle region, I often 
see nevi with similar features on the upper leg/ 
thigh. My colleagues and I often refer to them 
colloquially as "leg type nevi" (this is not an 
official term, but it is an easy short hand way to 
convey the unique features). Be wary of making 
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a diagnosis of melanoma in situ on the leg/ankle, 
particularly if the lesion is small and lacks severe 
cytologic atypia; it may actually be one of these 
unusual junctional nevi. 

Unusual Features in Nevi 
Arising at "Special" Anatomic Sites 

Nevi arising in certain anatomic sites may have 
unique histologic features that make them look 
different or even atypical. The list of these nevi of 
"special sites" published in the literature continues 
to grow. It is worthwhile to know about the more 
notable of these sites, since the features occasional­
ly lead to diagnostic confusion and interpretation 
as either dysplastic nevus or melanoma. 



Special sites include the genital region, the 
nipple/areola/breast, flexural areas, the ears, and 
the scalp of children (11). Nevi at these sites may 
show a variety of seemingly worrisome features 
including asymmetry, large junctional nests, 
some pagetoid spread, and cytologic atypia (fig. 
4-18). The nuances of these lesions are outside 
the scope of this book. Caution is needed before 
making a diagnosis of melanoma or atypical ne­
vus at one of these special sites where benign nevi 
are known to have unusual histologic features, 
particularly if the lesion has an otherwise nevoid 
appearance or if the patient is young. 

Melanocytic Lesions 

Figure 4-17 

"LEG TYPE" LENTIGINOUS NEVUS 

Above: Single melanocytes and small nests grow along 
the junction mostly down tips of elongated rete. Note the 
large melanocyte with prominent nucleolus (arrow). 

Left: The cytologic features are often similar to those 
of acral nevus, with enlarged nuclei and central nucleoli 
(arrows). 

Lentigo 

A lentigo (plural: lentigines) is a small pig­
mented macule clinically. Histologically, len­
tigo shows elongation of the rete ridges with 
increased melanin pigment within basal kerati­
nocytes (fig. 4-19). There may be increased single 
melanocytes scattered along the basal layer, but 
there is no confluence. No melanocytic nests 
are seen. Sometimes, the rete tips are enlarged 
or bent to one side. These elongated hyperpig­
mented rete have been compared to "hockey 
sticks" or "dirty puppy dog feet." 
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Figure 4-18 

"SPECIAL SITE" NEVUS 

Top: This nevus is from the 
vulva of a young girl. Some of the 
junctional nests are quite large. Some 
of the melanocytes have enlarged 
atypical nuclei and abundant grayish 
"dirty dishwater" cytoplasm. 

Bottom: Nests of atypical melano­
cytes show prominent bridging be­
tween rete. The appearance can be 
very similar to dysplastic nevus. 

Tangential sectioning of these elongated rete 
tips with pigmented keratinocytes can make them 
look like islands floating alone in the papillary 
dermis; do not mistake these for melanocytic nests 
(fig. 4-20). If there are true melanocytic nests, then 
do not use the term lentigo. Melanocytes arranged 
in nests indicate a true melanocytic proliferation 
(either nevus or melanoma, but not lentigo). 

Lentigo simplex and solar lentigo can have a 
similar histologic appearance, but they are likely 
unrelated. Lentigo simplex may be a precursor of 
junctional nevus, and some true nevi ("lentigi­
nous" nevi) have overlapping features with lenti­
go. Solar lentigo, on the other hand, is probably 
more closely related to seborrheic keratosis and 
is unrelated to nevus. If there is solar elastosis in 
the dermis, I use the term "solar lentigo". If the 
patient is young and lacks sun damage, I call it 
"lentigo simplex." If I cannot decide, I just call 
it "lentigo. 11 It is benign regardless. 
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The term melanotic maaile refers to a flat pig­
mented lesion arising on the skin/mucosa of the 
lips or the genital labia. It is composed of hyperpig­
mented basal keratinocytes without melanocytic 
nests, much like a lentigo (fig. 4-21). When the 
biopsy is from the labia and the treating physi­
cian is a gynecologist or other nondermatologist, 
I add a comment indicating that melanotic mac­
ule is a benign lesion, analogous to a lentigo, and 
that no further treatment is required. 

Lentiginous Melanocytic Nevus 

A nevus (either junctional or compound) 
displaying epidermal changes similar to those 
of lentigo simplex is referred to as lentiginous 
melanocytic nevus. The "lentiginous" adjective 
is optional and not essential for patient care, 
although I personally like to include this term 
in the pathology report. Lentiginous nevi 
are important because they tend to be darkly 



Figure 4-19 

LENTIGO SIMPLEX 

The rete are elongated and there is abundant cytoplasmic 
melanin pigment within basal keratinocytes. Scattered 
single melanocytes are present in increased number along 
the basal layer, but they are intervened by keratinocytes and 
show no confluence or pagetoid spread. There are no nests. 

pigmented clinically and thus often get biop­
sied. Also, they have some histologic features 
that make them look more worrisome to the 
pathologist at first glance. 

Histologically, they have elongated rete with 
hyperpigmented basal keratinocytes and scat­
tered single melanocytes, similar to lentigo sim­
plex, but with the additional presence of junc­
tional melanocytic nests (fig. 4-22). The single 
melanocytes in lentiginous nevus are scattered 
along the basal layer, mostly down in the rete 
(i.e., they lack pagetoid spread), and the melano­
cytes are dispersed evenly between intervening 
hyperpigmented basal keratinocytes (i.e., they 
lack confluence). The nests in lentiginous nevus 
can be sparse and subtle, sometimes consisting of 
only a few melanocytes clustered together in a 
rete tip. If a lesion looks like lentigo but seems 
to have increased cellularity down some of the 
rete tips, it will often end up being a lentiginous 
nevus with nests showing up on deeper levels. 
Both lentigo simplex and lentiginous nevus are 
benign and may exist on a spectrum, so the 
distinction is not crucial for patient care. 

Melanocytic Lesions 

Figure 4-20 

SOLAR LENTIGO 

Tangential sectioning of pigmented rete tips can mimic 
the appearance of melanocytic nests (arrows). A closer look 
will show dense eosinophilic cytoplasm and intercellular 
spinous processes, proving that these are keratinocytes 
rather than melanocytes. 

Figure 4-21 

LABIAL MELANOTIC MACULE 

Hyperpigmented basal keratinocytes are present along 
the tips and sides of elongated rete. Scattered single 
melanocytes (but not nests) may be seen along the basal 
layer intervened by pigmented keratinocytes. Melanophages 
are often present in the dermis/submucosa. 
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Figure 4-22 

LENTIGINOUS NEVUS 

A: There are elongated rete with 
scattered single melanocytes, similar 
to lentigo simplex, but with the 
additional presence of junctional 
melanocytic nests. 

B: Some examples have dramatic 
hyperpigmentation of basal layer kera­
tinocytes. This pigment can create a 
falsely worrisome appearance at low 
power and can obscure evaluation of 
the density and pattern of melanocytes 
at high power. 

C: Small subtle nests (green arrows) 
and scattered single melanocytes 
(black arrows) are present mostly 
within the rete. 

D: Some cases show melanocytes 
with prominent vacuolation artifact 
and angulated nuclei (black arrows). 
This gives a "busy" appearance to the 
nevus, causing undue concern. for 
confluent growth. Note the vacuolated 
spinous layer cells with naked nuclei 
(green arrows); these are keratinocytes 
not melanocytes. 
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Lentiginous nevi are often challenging for 
dermatopathology beginners for a few reasons. 
One reason is the same reason that dermatolo­
gists often biopsy them: they may have abun­
dant melanin pigment. At low magnification, 
the lesion often looks like a solid line of brown 
along the basal layer, giving the worrisome 
impression of confluent growth of pigmented 
melanocytes to those who are not familiar with 
this pattern. A closer examination shows that 
most of the pigment is actually in basal kerati­
nocytes rather than melanocytes. 

Like the melanocytes in normal skin and in 
the majority of nevi, the melanocytes in len­
tiginous nevus actually have pale gray or pink 
cytoplasm with little pigment. The abundant pig­
ment in the basal keratinocytes can sometimes 
obscure the melanocytes and make it difficult to 
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Figure 4-22, continued 

E: SOX-10 (red chromogen) shows that melanocytes are 
located mostly down in the rete with sparing of the inter­
rete spaces above the dermal papillae. There is no pagetoid 
spread. The darkly pigmented basal keratinocytes are clearly 
SOX-10 negative. 

F: Some of the melanocytes have fine granular melanin 
pigment or dark punctate round globules of pigment 
("macromelanosomes," demonstrated here in abundance), 
but in general they have far less pigment than the adjacent 
keratinocytes. 

distinguish the two; SOX-10 immunostain with 
red chromogen can be very helpful in these 
cases. With practice, these lesions can often be 
diagnosed on H&E only since they have a dis­
tinct appearance once one is familiar with the 
optical illusions of lentiginous nevus. 

There is one major potential pitfall here. 
The lentigo maligna type of melanoma, which 
occurs on the sun-damaged skin of the elderly 
(most often on the face or scalp), can be subtle 
in some cases and can have overlapping features 
with lentiginous nevus. Beware of making a di­
agnosis of lentiginous nevus (or any junctional 
nevus) when the biopsy is from the scalp of an 
80-year-old man with a dermis completely filled 
with solar elastosis! See the Lentigo Maligna 
Melanoma section for more tips on how to 
recognize this sneaky type of melanoma. 
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Figure 4-23 

DYSPLASTIC NEVUS 

A: They are usually thin broad lesions corresponding to their flat clinical appearance. The dermal component, when 
present, is usually in the papillary or superficial reticular dermis (not the deep dermis). 

Dysplastic Nevus 

This controversial and frustrating entity has 
been the focus of much argument and angst for 
many years in dermatopathology and clinical 
dermatology. Nomenclature (what do we call 
these nevi?), biologic potential (are they truly 
premalignant dysplasia?), significance of cyto­
logic atypia, reproducibility of grading the degree 
of atypia (or if we should grade it at all), and the 
clinical implications of having a few versus many 
dysplastic nevi ... these are just some of the points 
of vigorous debate. Some pathologists use differ­
ent terms such as "Clark nevus" or "nevus with 
architectural disorder" to refer to these nevi. The 
term dysplastic nevus is used in this book, as it still 
appears to be the most widely used terminology. 

The reader is encouraged to explore this 
controversial topic in greater depth by reading 
publications from various schools of thought 
(8,12-17). 

Dysplastic nevus syndrome is a syndrome, 
either familial or sporadic, in which patients 
develop multiple clinically atypical nevi and 
show increased risk for developing melanoma. 
Solitary lesions in nonsyndromic patients may 
also have these histologic features (17). The 
term dysplastic nevus has been applied to all of 
these lesions, regardless of whether the patient 
has the syndrome or not. 

Clinically, dysplastic nevi tend to be large 
pigmented macules with irregular borders, 
asymmetry, and color variation. These atypical 
clinical features may overlap with the features of 
melanoma, which prompts biopsy. 
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Histologically, dysplastic nevi are junctional 
or compound nevi that display a combination 
of cytologic atypia and certain architectural 
features, including shouldering (see below), 
lentiginous elongated rete, bridging of rete 
nests, and lamellar fibroplasia around rete (fig. 
4-23). They are usually thin broad lesions cor­
responding to their flat clinical appearance. The 
dermal component, when present, is usually in 
the papillary or superficial reticular dermis; the 
deep dermis is not usually involved. 

Compound dysplastic nevi often display 
"shouldering" in which the junctional com­
ponent of the nevus extends to the periphery 
beyond the underlying dermal component of 
the nevus. Spread your arms out to both sides. 
If your chest represents the intradermal com­
ponent of the nevus, then your shoulders and 
upper arms represent the junctional component 
(the "shoulders" of the lesion). Increased single 
melanocytes and nests reside mostly within 
eldngated rete, either along the sides or at the 
tips, similar to the pattern seen in lentiginous 
nevi. Some are seen in the inter-rete space above 
the dermal papillae, but if there are many single 
melanocytes present between rete, this may 
represent confluent growth and be indicative 
of melanoma. 

Nests of melanocytes within rete tips "bridge" 
across and connect to adjacent rete nests. 
Sometimes, bridging of melanocytic nests spans 
across multiple adjacent rete; do not confuse 
this with true confluent growth. The key is 
recognizing that the inter-rete spaces above the 
papillary dermal tips are mostly uninvolved. 
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Figure 4-23, continued 

B: "Shouldering" refers to 
the junctional component 
of the nevus extending to 
the periphery beyond the 
underlying dermal component 
of the nevus. The periphery of 
this lesion is to the right. The 
junctional component ends 
at the black arrow peripheral 
to the end of the dermal 
component (green arrow). 

C: Nests of melanocytes 
within adjacent rete tips 
"bridge" across and con­
nect to each other. There is 
underlying lamellar fibro­
plasia wrapping around the 
bridging nests (see E). 

D: Sometimes bridging of 
melanocytic nests can span 
across multiple adjacent rete 
(black arrows); do not confuse 
this with true confluent 
growth. The key is recognizing 
that the inter-rete spaces 
above the papillary dermal 
tips (blue arrows) are mostly 
uninvolved by melanocytes. 

E: Lamellar fibroplasia is 
a common finding. It refers 
to bands of layered pink 
collagen that wrap around 
the rete and the nests of mel­
anocytes that bridge between 
them. Lymphocytes are 
scattered in the underlying 
dermis. 
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Figure 4-23, continued 

F: The melanocytes display cytologic atypia. The nuclei in this case are 2-3 times larger than the nuclei of spinous layer 
keratinocytes. The melanocytes often have abundant grayish cytoplasm with fine dusty melanin pigment; the color has 
been likened to "dirty dishwater." 

G: The intradermal component usually has normal maturation and bland nevoid melanocytes with minimal atypia. 
Superficial dermal nests may have some cytologic atypia similar to that in the overlying junctional component (as in this 
case). However, prominent or abundant dermal atypia should raise concern for melanoma. 

The body often creates a "host response" 
to the dysplastic nevus, consisting of bands 
of layered pink collagen wrapping around the 
rete (lamellar fibroplasia) as well as variable 
amounts of dermal lyrnphocytic infiltrate and 
associated dermal melanophages. The individ­
ual architectural features by themselves do not 
make a dysplastic nevus, as none of the features 
alone is entirely specific. Congenital nevi can 
have shouldering and even bridging, but un­
like most dysplastic nevi, they usually extend 
deeply into the reticular dermis. For this reason, 
I do not often apply the diagnosis of dysplastic 
nevus for a nevus that extends into the deep 
reticular dermis. Lamellar fibroplasia, pigment 
incontinence, and inflammation can be seen in 
irritated nevi. Elongated rete. are present in len­
tiginous nevi. The diagnosis of dysplastic nevus 
is based on the presence of multiple dysplastic 
architectural features along with cytologic atyp­
ia taken together as a constellation of features. 

The significance of cytologic atypia in dys­
plastic nevus is one of the key issues of the 
debate surrounding this entity. Most (but not 
all) authors agree that at least some cytologic 
atypia must be present to make a diagnosis 

108 

of dysplastic nevus (17). Detailed criteria for 
grading cytologic atypia have been published 
(1). Grading is often performed in a three-tier 
fashion, classified into mild, moderate, severe 
(or some variation thereof). Some have argued 
that if we grade dysplastic nevi at all, it should 
be two-tier grading into high- versus low-grade 
categories (14). Some studies have found that a 
higher grade of atypia is associated with higher 
overall risk of developing melanoma (3, 18). 
The applicability of these studies to individual 
patients is less clear, however, in light of the 
interobserver variability between dermatopa­
thologists of grading cytologic atypia (2, 13). 
Some dermatopathologists reject the use of the 
term" dysplastic nevus" altogether, arguing that 
they are not premalignant dysplasia and that 
this terminology only adds confusion (13, 15). 

I will briefly explain my still-evolving person­
al views on this topic and the way I approach 
these lesions. Most of my mentors used the term 
"dysplastic nevus" and most of them provided a 
grade for the degree of dysplasia/atypia. I have 
continued to use this system in my own practice 
(recognizing the many limitations) as the der­
matologists I work with are familiar with this 



terminology and know how to manage patients 
accordingly. In my opinion, distinguishing mild 
or even moderate dysplastic nevus from a con­
ventional nevus is probably of little importance 
for the patient in most cases; studies have shown 
the rate of recurrence in these lesions is very low, 
even when incompletely excised (19). 

Severe dysplastic nevus is more problematic, 
because the histologic features closely overlap 
those of melanoma. Distinguishing nevus from 
melanoma is far more important than deciding 
what grade to give a dysplastic nevus. I have 
not observed melanoma arising from dysplastic 
nevus any more often than I have seen it arising 
from conventional or congenital pattern nevus 
(much less often, in fact) (13). Even though I 
continue to use the term dysplastic nevus, I 
remain unconvinced that the majority of dys­
plastic nevi truly represent premalignant dys­
plasia (i.e., that they are more likely to evolve 
into melanoma eventually if left alone than any 
other nevus would be). Massi and LeBoit (8) elo­
quently summarize the issue: "Our belief is that 
if one were to posit a spectrum from O to 100, 
with zero being a wholly banal nevus and 100 
an unequivocal melanoma, most lesions said to 
be dysplastic nevi would be closer to O than 100." 

The treatment of dysplastic nevi varies 
among dermatologists (20). Most do not re-ex­
cise mild dysplastic nevi but often do re-excise 
or re-shave moderate dysplastic nevi. Severe 
dysplastic nevi are usually excised with a margin 
of normal skin around the biopsy site, similar 
to the treatment used for melanoma in situ. 
Re-excision of dysplastic nevus usually shows 
no residual lesion in the excision specimen 
(13). If there is residual dysplastic nevus, it is 
usually focal. If a re-excision shows a large/broad 
amount of residual melanocytic lesion, it may 
be worthwhile to review the original biopsy 
slides to ensure that the diagnosis was accurate. 

Spitz Nevus 

Spindle and epithelioid cell nevus (Spitz nevus) is 
yet another area of controversy in melanocytic 
dermatopathology. These pink, red, or skin col­
ored papules or nodules arise most often in chil­
dren or young adults. They are often mistaken 
clinically for hemangioma since they often lack 
melanin pigment. Sophie Spitz first described 
these lesions as "melanomas of childhood" in 
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1948 in light of their atypical histologic features 
compared to conventional nevi. Over time, it 
became clear that these were actually unusual 
benign nevi, not melanomas, in light of their 
indolent behavior (8,21). The same histologic 
features that made Dr. Spitz diagnose these 
lesions as mdanoma are the same features that 
can lead to overdiagnosis of melanoma today to 
those who are not familiar with the unique his­
tologic findings that are normal for Spitz nevus. 

Spitz nevi may be junctional, compound, or 
intradermal. They are composed of large spin­
dled and epithelioid melanocytes with distinct 
cytologic features that are different than the 
melanocytes of most other nevi (fig. 4-24). In 
the junction, they are arranged into nests that 
are often large and separated from the adjacent 
epidermis by clefting artifact. The epidermis 
around the junctional nests is often acanthotic. 

At low power, Spitz nevi are symmetric and 
circumscribed. They "start and stop in a nest" 
abruptly at both peripheral edges of the lesion 
rather than trickling off as single cells into the 
adjacent epidermis. Pagetoid spread of single 
melanocytes or entire nests into the upper as­
pect of the epidermis, usually in the center of 
the lesion, is a common finding in Spitz nevus; 
by itself, pagetoid spread is not evidence of ma­
lignancy in this context. Kamino bodies (glob­
ules of pink basement membrane) are present 
in some Spitz nevi and are useful diagnostically 
when present. 

Compound or intradermal Spitz nevi may 
extend deeply into the reticular dermis. The 
dermal component shows similar cytologic 
features to the junctional component. As with 
other nevi, there is usually maturation with 
depth. Occasional dermal mitoses may be seen. 

Some melanomas have spitzoid features, 
albeit with the addition of marked cytologic 
atypia and other worrisome features (fig. 4-25). 
The distinction between benign Spitz nevus and 
spitzoid melanoma can be challenging, and 
some spitzoid lesions are difficult to categorize 
definitively as benign Spitz nevus or malignant 
spitzoid melanoma (22). These ambiguous gray 
zone spitzoid lesions have been referred to by 
a variety of terms. I use "atypical spitzoid neo­
plasm" with a comment stating whether I favor 
spitzoid melanoma or Spitz nevus, listing the 
difficulties of the case. 
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Figure 4-24 

SPITZ NEVUS 

A: Melanocytes have abundant pale pink to gray 
cytoplasm and have large round to oval nuclei with fine 
chromatin and prominent central nucleoli. It is important 
to be able to recognize these "spitzoid" cytologic features. 

B: Spitzoid melanocytes may also be elongated with 
plump spindled nuclei. 

C: The junctional nests are usually large. There is often 
clefting artifact (arrows) between the periphery of the nest 
and the adjacent acanthotic epidermis. 

D: When the nests are composed of vertically oriented 
spindled spitzoid melanocytes, the appearance has 
been described as having a "raining down" pattern or 
as resembling "bunches of bananas" (or "bananas and 
chocolate" when the melanocytes are pigmented) (8). 

E: Compound and intradermal Spitz nevi may extend 
deeply into the reticular dermis. They often have a wedge 
or upside-down pyramid shape (i.e., they are wider at the 
top and narrower at the bottom). 
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Figure 4-24, continued 

F: Like Reed nevus, Spitz nevus is circumscribed 
at low power, ending abruptly in nests at the 
periphery on both sides of the lesion (arrows). 

G: Pagetoid spread may be seen, either 
as entire nests (black arrows) or as single 
melanocytes (blue arrow) scattering upward 
into the epidermis. This by itself is not a 
worrisome feature, particularly in the center of 
the lesion. However, use caution if significant 
pagetoid spread is seen at the peripheral edges 
of the lesion. 

H: Kamino bodies are pink globules of base­
ment membrane material (collagen type IV) 
found within the epidermis or at the dermal­
epidermal junction in a subset of Spitz nevi. 

I: When Spitz nevi involve the dermis, they 
usually show normal maturation. The melano­
cytes tend to intermingle between reticular 
dermal collagen bundles, get smaller in size, and 
transition from larger nests into smaller nests and 
single cells with increasing dermal depth. 
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Figure 4-25 

SPITZOID MELANOMA 

Left: There is sheet-like growth superficially that pushes into the deep dermis. This is an abnormal maturation pattern. 
Right: The melanocytes have spitzoid cytologic features, but there is severe nuclear atypia (black arrow). Mitoses are 

increased in the dermal melanocytes (blue arrow). 

Histologic features that are worrisome in 
a spitzoid lesion include many mitoses (ap­
proximately 5/mm2 on average in one study), 
mitoses close to the deep border of the lesion, 
severe nuclear atypia, ulceration, and asymme­
try. These features have been correlated with 
aggressive behavior in one study (23). 

As with other ambiguous melanocytic lesions, 
this is a controversial and challenging area of der­
matopathology and is outside the scope of this 
book. Spitzoid lesions with the atypical features 
listed above, other nonclassic histologic findings, 
or a nonclassic clinical scenario (e.g., arising in 
an older adult) should be approached with great 
caution. These difficult spitzoid cases are proba­
bly best left to the experts given the difficulties 
and the high stakes for everyone involved. 

Blue Nevus 

Blue nevus is so named for the blue-gray ap­
pearance it displays clinically. The bluish color 
is due to the Tyndall effect, in which scattering 
of light causes the brown dermal melanin to 
have a bluish appearance (24). They are some­
times very darkly pigmented clinically, causing 
concern for melanoma. 
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Histologically, this same abundant pigment 
makes them easy to recognize: there is a dense 
accumulation of dark brown melanin in the 
dermis (fig. 4-26). The melanin is present 
within spindled dermal melanocytes as well as 
intervening melanophages. There is usually a 
background of sclerotic collagen, which may be 
quite prominent (sclerotic blue nevus). 

Blue nevus is a purely intradermal lesion 
unless it is combined with some other type of 
nevus (see Combined Nevus). When pigment 
is sparse or absent, the term hypopigmented blue 
nevus may be used; these often have a similar 
appearance to dermatofibroma on H&E, with 
peripheral entrapment of reticular dermal colla­
gen fibers (fig. 4-27). Most hypopigmented blue 
nevi still have focal melanin deposits in the spin­
dle cells, whereas dermatofibromas usually have 
hemosiderin deposits, not melanin. Blue nevi do 
not usually induce epidermal hyperplasia whereas 
dermatofibromas do. Immunostains can distin­
guish between them, but since both lesions are 
benign and treated similarly, this is not usually 
needed. Cytologic atypia is minimal and mitoses 
are infrequent in blue nevus; if there is signifi­
cant atypia or mitotic activity, consider the rare 



possibilities of melanoma arising from blue ne­
vus or melanoma with blue nevus-like features 
(and then consider getting expert consultation, 
as these can be quite challenging to diagnose). 

Spindled melanophages in the dermis due 
to pigment incontinence (from postinflamma­
tory pigmentary alteration or any source) can 
sometimes resemble blue nevus but the clinical 
scenario is usually different, the pigmented cells 
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Figure 4-26 

BLUE NEVUS 

A: These nevi are immediately recognizable 
by their abundant brown melanin pigment 
in the dermis. They may track down into 
the reticular dermis around hair follicles 
producing a vague wedge shape. Some 
examples are much smaller than this one and 
only involve the superficial dermis. 

B: Melanin is present within spindled 
dermal melanocytes as well as intervening 
melanophages. Entrapment of reticular 
dermal collagen bundles is a common feature 
(arrows). 

C: Elongated spindled melanocytes with 
variable pigment intermingled with large 
heavily pigmented melanophages comprise 
blue nevus. Background sclerosis (bottom) is a 
common feature of blue nevi. When it is very 
prominent, the term "sclerotic blue nevus" 
may be used. 

are sparse, and there is minimal background 
sclerotic collagen. A melanocytic immunostain, 
like SOX-10 or MART-1, can easily distinguish 
pigment incontinence from blue nevus. 

Cellular Blue Nevus 

Cellular blue nevus is an uncommon variant usu­
ally seen in children or young adults, often on the 
buttock or sacral region. They are intradermal le-
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Figure 4-27 

HYPOPIGMENTED BLUE NEVUS 

A: Bland spindled melanocytes fill the dermis. Note the 
background sclerosis and entrapment of collagen bundles. 
No pigment is appreciated at low power. 

B: When melanin pigment is lacking, the bland spindled 
melanocytes entrapping collagen can closely simulate the 
appearance of dermatofibroma. The cells of blue nevus are 
usually smaller and more uniform in shape than those of 
dermatofibroma, but this distinction can be subtle. 

C: Even though the lesion may look completely 
devoid of pigment at low power, most hypopigmented 
blue nevi have at least focal melanin present at high 
power. Dermatofibromas often have hemosiderin pigment 
whereas blue nevi have melanin; this is a useful clue for 
distinguishing between the two entities. 

sions and are usually larger than conventional blue 
nevi. The low-power architecture is characteristic, 
with one or more nodular protrusions of tumor 
extending down into the deep dermis or subcutis 
(so called "dumbbell pattern") (fig. 4-28). These 
deep bulging protrusions of tumor tend to be 
more cellular than the more superficial aspect of 
the tumor; this nevus is one of the exceptions 
to the "rules" of normal maturation. 

The cellular portion is usually composed of 
uniform spindle cells with larger nuclei than 
conventional blue nevus. Round cell areas may 
be present. The cells are arranged in sheets, 
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packets/nests, or fascicles. There may be back­
ground sclerosis or zones of edema. Occasional 
mitoses are seen, even in the deep aspect of 
the tumor. Although the nuclei are large, they 
usually have small or absent nucleoli and lack 
pleomorphism. There may be abundant mel­
anin pigment, although often the pigment is 
patchy or minimal to absent. 

Large nucleoli, severe atypia, or many mitoses 
may suggest clear cell sarcoma (formerly called 
melanoma of soft parts) (figs 4-29). This rare 
sarcoma often arises in the tendons/aponeuro­
ses on the distal extremities of young adults. It 
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Figure 4-28 

CELLULAR BLUE NEVUS 
A: The low-power architecture is characteristic, with one or more nodular protrusions of tumor extending down from the 

dermis into the deep dermis or subcutis ("dumbbell pattern"). The deep bulging protrusions tend to be more cellular than 
the superficial aspect of the tumor; this is one of the exceptions to the "rules" of normal maturation. 

8: Cellular blue nevus (left) often has adjacent zones of conventional blue nevus (right). 
C: Pigmented spindled melanocytes in the cellular zones are often arranged in elongated nests or fascicles. Multinucleated 

melanocytes may be present. Occasional mitoses are often present (arrow). 
D: Another example of fascicular growth. Cellular blue nevi are often hypopigmented. 

stains with melanocytic markers and has essen­
tially identical immunophenotype to melano­
ma or cellular blue nevus (with the exception 
of CDl 17 /CKIT, which is often expressed in 
nevi and melanoma but only rarely in clear cell 
sarcoma). The diagnosis can be made by a combi-

nation of histologic features and fluorescence in 
situ hybridization (FISH) analysis for EWSRl gene 
fusion, which is present in clear cell sarcoma but 
not in melanocytic neoplasms. Marked atypia or 
mitotic activity can also suggest blue nevus-like 
melanoma or melanoma arising from blue nevus. 
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Figure 4-28, continued 

E: This example is highly pigmented. The fascicles 
and nests of melanocytes are intervened by abundant 
background edema. 

F: Occasional mitoses may be seen, even in the deep 
aspect of the tumor (arrow). The nuclei are uniform, oval 
to spindled, and usually have small or absent nucleoli. 
Large nucleoli, marked nuclear atypia, or abundant mitoses 
should raise the possibilities of clear cell sarcoma or blue­
nevus-like melanoma. 

G: Areas of conventional blue nevus (black arrows) are 
often present in the superficial dermis toward the periphery; 
cellular zones tend to be in the central/deep aspect of 
the lesion (blue arrows). This is a very helpful clue to the 
diagnosis. Note the collagen entrapment. This is a closer 
view of the upper left portion of the lesion seen in A. 

Deep Penetrating Nevus 

Like cellular blue nevus, this uncommon nevus 
subtype is characterized by extension into the deep 
dermis (fig. 4-30). Unlike the bulging protruding 
nodularity seen at the base of cellular blue nevus, 
however, deep penetrating nevi typically have a 
wedge (upside down pyramid/triangle) shape. 
They often track along hair follicles into the deep 
dermis (blue nevi and cellular blue nevi may do 
this also). They tend to be smaller than cellular 
blue nevus in general, and they lack the zones of 
conventional blue nevus at the periphery that are 
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a common finding in cellular blue nevus. They 
also have different cytologic features than cellular 
blue nevus: larger cells with abundant cytoplasm. 

Data have suggested deep penetrating nevus 
may be related to Spitz nevus (25), which might 
explain the cytologic features. Like Spitz nevus, 
larger nuclei are acceptable, and occasional 
mitoses may be present in the dermis. Deep 
penetrating nevi are centered in the dermis, but 
junctional nests are sometimes present. 

Some authors use the term "deep penetrat­
ing nevus" to refer to lesions that I would call 
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Figure 4-29 

CLEAR CELL SARCOMA 

Left: Most cases are deep nodules arising in the tendons/aponeuroses on the distal extremities of young adults. However, 
they can sometimes be centered in the dermis or subcutis, where they can mimic cellular blue nevus (or metastatic melanoma). 

Right: Plump spindle cells with clear or pale cytoplasm are arranged in elongated nests/fascicles intervened by dense 
fibrous tissue, a classic pattern. Multinucleated tumor cells may be present. Prominent nucleoli are a characteristic finding 
in both spindled and multinucleated tumor cells. Melanin pigment may even be present in some cases. 

"cellular blue nevus" (and vice versa). Further­
more, some cases have overlapping features. 
Deep penetrating nevus and cellular blue nevus 
are both benign nevi with unusual features that 
could cause them to be overdiagnosed as ma­
lignant to the unaware pathologist. Avoiding 
that pitfall is much more important than which 
nomenclature is used. 

Figure 4-30 

DEEP PENETRATING 
NEVUS 

A: These are wider in the 
superficial dermis and get 
narrower with increasing 
depth into the dermis, creat­
ing a wedge/upside-down 
pyramid shape. They also 
have a tendency to track 
along hair follicles (arrow) as 
they proceed into the deep 
dermis. 

Pigmented Spindle Cell Nevus (of Reed) 

These small, circumscribed, darkly pigmented 
lesions often arise on the extremities of chil­
dren or young adults. Reed nevus is regarded 
by some as a variant of Spitz nevus given the 
many overlapping histologic features between 
these entities (21). They are usually small thin 
lesions limited to the junction and papillary 
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Figure 4-30, continued 

B: A bit of imagination may be required to see the wedge/ 
upside-down pyramid shape. It is not as perfect here as in 
fig. A, but the lesion is still wider at the top and narrower 
at the bottom. In both figures, the density of pigment is 
most pronounced at the deep aspect. 

C: The melanocytes of deep penetrating nevus often 
have plump spindled to oval nuclei. They possess abundant 
grayish cytoplasm with fine melanin pigment. Scattered 
darkly pigmented melanophages are present, a common 
feature. Deep penetrating nevus usually has larger nuclei 
and more abundant cytoplasm than cellular blue nevus. 

D: Deep penetrating nevus often shows an interstitial 
growth pattern. Grayish dermal melanocytes are arranged 
into elongated vague nests or cords that intercalate 
between pink reticular dermal collagen bundles. Scattered 
melanophages are present. 

dermis; significant reticular dermal involvement 
is uncommon (fig. 4-31). They are usually well 
circumscribed histologically, with the lesion 
abruptly ending in a junctional nest of mela­
nocytes at each peripheral edge of the lesion 
(similar to Spitz nevus). The nests are usually 
composed of enlarged plump, spindled melano­
cytes with abundant grayish cytoplasm, which 
often contains a variable amount of melanin 
pigment. The spindled melanocytes may run 
parallel to the epidermis forming bridges across 
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rete (similar to the bridging seen in dysplastic 
nevus). Sometimes they are vertically oriented 
like "bunches of bananas," similar to Spitz nevus. 
There is often a band of abundant melanophages 
(+/- inflammation) in the superficial dermis di­
rectly under the lesion. Like Spitz nevus, Reed ne­
vus may show pagetoid spread of nests or single 
cells in the central aspect of the lesion; by itself, 
this is not a worrisome feature. The small size, 
circumscription, and cytologic features taken 
together help confirm the diagnosis. 
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Figure 4-31 

PIGMENTED SPINDLE CELL NEVUS (OF REED) 

A: Reed nevi are small, thin, and circumscribed. They end in 
a nest abruptly at both peripheral borders of the lesion (arrows). 

B: Junctional nests are composed of vertically oriented 
spindle cells with fine cytoplasmic melanin pigment. These 
hang down from the acanthotic epidermis like "bunches of 
bananas." A dense band of melanophages (and sometimes 
inflammation, too) may underlie the lesion, giving it the 
very dark pigmentation seen clinically. 

C: In some cases, the nests of spindled melanocytes are 
oriented horizontally, running from rete to rete, parallel 
to the epidermis. This bridging appearance can resemble 
dysplastic nevus. If an apparent dysplastic nevus is small, 
darkly pigmented, ends abruptly in nests, and has spindled 
melanocytes, it might actually be a Reed nevus. 

D: The melanocytes in Reed nevus have uniform plump 
spindled nuclei that may cytologically resemble the spindled 
melanocytes of Spitz nevus (Reed nevus may be merely a 
variant of Spitz nevus). Darkly pigmented melanophages 
are present in the underlying papillary dermis . 
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Figure 4-32 

COMBINED NEVUS 

Left: At low power, the lesion is clearly biphasic. This combined nevus has two components: common intradermal nevus 
(superficial dermis) and deep penetrating nevus (deeper dermis). 

Right: The small round type B melanocytes (top of image) represent the common intradermal nevus component. The larger 
melanocytes with gray cytoplasm and scattered melanophages (bottom of image) represent the deep penetrating nevus component. 

Reed nevi sometimes closely resemble dys­
plastic nevi at first glance, and the larger size 
of the cells makes it tempting to grade them as 
moderate or even severe dysplastic nevus. How­
ever, once one has considered the possibility 
of Reed nevus, the diagnosis quickly becomes 
apparent in most cases. Reed nevus, like Spitz 
nevus, can easily be overdiagnosed if one is not 
careful to consider them in the differential. 

Combined Nevus 

Combined nevus refers to the combination of 
two or more nevus subtypes within the same 
lesion (fig. 4-32). In many cases, common com­
pound or intradermal nevus is present alongside 
a component of blue nevus, Spitz nevus, or deep 
penetrating nevus. Combined nevi are benign, 
but the presence of multiple components can 
make their features more difficult to evaluate to 
those who are not aware of this phenomenon. 
For example, a Spitz nevus component often 
displays much larger cells than the background 
compound nevus; the large size of the cells can 
impart an atypical appearance if the spitzoid 
cytologic features are not appreciated. A deep 
penetrating nevus component may have larger 

120 

cells in the deep aspect of the lesion, raising con­
cern for abnormal maturation. Once the differ­
ent components are recognized and interpreted 
accordingly, the diagnosis is often much easier. 
If severe nuclear atypia or abundant mitotic 
activity is seen, however, be sure to exclude the 
possibility of an unusual melanoma. 

MELANOMA 

This section will cover the major subtypes 
and patterns of melanoma as well as individual 
pitfalls and clinical scenarios to be aware of for 
each. Four major histologic subtypes of melano­
ma have been historically recognized: superficial 
spreading, lentigo maligna, acral lentiginous, 
and nodular. Other histologic variants have been 
described that do not fit neatly into these four 
categories. The different subtypes of melanoma 
often have different clinical settings, different 
histologic features, and different underlying mo­
lecular abnormalities. Nonetheless, they are all 
unified by many common features. While some 
dermatopathologists still provide the histologic 
subtype on melanoma reports, some do not, 
since it is not usually needed for patient care (I 
usually provide it if the melanoma fits well into 
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Figure 4-33 

BRESLOW THICKNESS OF INVASIVE MELANOMA 

Measure from the top of the granular layer (top arrow) 
to the deepest point of dermal invasion (bottom arrow). 
This is the view through a microscope ocular showing the 
micrometer insert that allows accurate measurement (for 
a microscope on l0X objective: 50 = 0.5 mm and 100 = 1 
mm). The Breslow thickness/depth of invasion in this case is 
0.5 7 mm, which I would round up to 0.6 mm in the report. 

a subtype). The most important things for the 
pathologist to do are to recognize that a lesion 
is indeed melanoma, to identify if there is any 
invasion, to measure the depth of that invasion 
(Breslow thickness), to report the margin status, 
and to report any other prognostic factors that 
may be requested by the clinical team ( or needed 
to satisfy laboratory accreditation requirements). 

The most important feature that informs 
prognosis and treatment of a melanoma, regard­
less of histologic subtype, is Breslow thickness. 
Breslow thickness is the measurement (always 
given in mm; round it to the nearest 0.1 mm) 
from the granular layer of the epidermis down to 
the deepest point of dermal invasion (fig. 4-33). 
Regardless of histologic subtype, this is the single 
best predictor of melanoma behavior that can be 
obtained from the primary biopsy specimen. 

The pT stage of the melanoma is based primar­
ily on the Breslow thickness. The AJCC Cancer 
Staging Manual 8th edition, stages by Breslow 
thickness is as follows: Tl: <1.0 mm (Tla: <0.8 
mm; Tlb: 0.8-1.0 mm or any Tl with ulceration); 

Melanocytic Lesions 

Figure 4-34 

MELANOMA, SUPERFICIAL SPREADING TYPE 

This subtype of melanoma often has large atypical 
epithelioid melanocytes arranged as a mixture of nests 
and single cells. Pagetoid spread is usually very prominent. 

T2: >1.0-2.0 mm; T3: >2.0-4.0 mm; T4: >4.0 mm 
(T2/T3/T4a if ulceration is absent or T2/T3/T4b if 
ulceration is present). Other prognostic factors are 
often included in the report, but these are currently 
of less importance in determining prognosis or 
therapy for the patient. For additional nuances of 
staging, always refer to the most recent edition of 
the AJCC Cancer Staging Manual (26). 

Wide local excision is the standard baseline 
treatment for melanoma. Sentinel lymph node 
biopsy may be offered to the patient depending 
on the Breslow thickness or other prognostic 
parameters. Sentinel lymph node biopsy (and 
nodal dissection) for melanoma provides prog­
nostic information, but there is debate over 
whether these practices provide a survival ben­
efit for most patients (27,28). 

Superficial Spreading Melanoma 

Superficial spreading melanoma is probably the 
"classic" example that comes to mind for most 
pathologists when they think of melanoma (fig. 
4-34). Large atypical epithelioid melanocytes are 
arranged as a mixture of nests and single cells. 
Pagetoid spread is usually prominent. 
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Figure 4-35 

MELANOMA, LENTIGO 
MALIGNA TYPE 

Above: Single melanocytes and nests 
are scattered along a broad expanse 
of elderly sun-damaged skin (note 
the atrophic epidermis and blue solar 
elastosis). Lymphocytic aggregates in 
the underlying dermis are a useful clue 
(arrows); the immune system recog­
nizes the nefarious nature of this lesion. 

Left: Large atypical single melano­
cytes replace the basal layer keratin­
ocytes (confluent growth). This is a ro­
bust obvious example of lentigo malig­
na; some cases are much more subtle. 

Lentigo Maligna Melanoma 

Lentigo maligna melanomas occur almost ex­
clusively in the chronically sun-damaged skin 
of older adults, with most arising on the face 
or scalp. They are characterized by atypical 
melanocytes trickling as single cells along the 
basal layer of an atrophic epidermis (fig. 4-35). 
The density and distribution of these single 
melanocytes varies from case to case and even 
in different areas of the same lesion. Zones of 
abundant single melanocytes with confluent 
growth may be intervened by zones with a pau­
city of melanocytes. Nests of melanocytes may 
be present, but single cells usually predominate. 
Many cases show minimal pagetoid spread. Cy­
tologic atypia is often clearly visible, but in some 
cases, it may be subtle, making the architectural 
growth pattern the key to the diagnosis. 
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The variability and potential subtlety of find­
ings can make the diagnosis of lentigo maligna 
challenging. The clinical scenario further compli­
cates matters, since elderly sun-damaged patients 
often have many pigmented solar lentigines on 
their head and neck. Even though solar lentigo 
is unrelated to lentigo maligna melanoma, they 
can closely resemble one another clinically (thus 
the name for this subtype of melanoma). Biopsies 
for "solar lentigo versus lentigo maligna" are one 
of the more common types of specimens I see 
in my practice. Chronically sun-damaged skin 
tends to develop reactive melanocytic hyperpla­
sia (fig. 4-36). Single atypical melanocytes along 
the basal layer due to melanocytic hyperplasia 
from chronic sun damage can closely mimic len­
tigo maligna melanoma in situ, especially when 
evaluating excision margins of a known lentigo 
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Figure 4-36 

SOLAR-INDUCED 
MELANOCYTIC HYPERPLASIA 

A: The melanocytes in this 
markedly sun-damaged skin have 
large hyperchromatic atypical 
nuclei with prominent nucleoli 
(black arrows). Multinucleated 
atypical melanocytes may even 
be seen (green arrow). The cyto­
logic features of these reactive 
melanocytes can be identical to 
those of lentigo maligna. 

B: The atypical melanocytes are 
increased in number but are still 
evenly spread out from one another 
by intervening keratinocytes (i.e., 
no confluent growth), which helps 
distinguish benign melanocytic 
hyperplasia from lentigo maligna. 
However, the distinction can be 
challenging if not impossible on 
small biopsies or on melanoma 
excision margins. 

C: In difficult cases, SOX· 
10 immunostain helps confirm 
that the atypical melanocytes 
lack confluence. This is an ex• 
cision specimen for squamous 
cell carcinoma with incidental 
background solar-induced melano• 
cytic hyperplasia; the majority 
of the epidermis showed these 
large atypical but evenly spaced 
junctional melanocytes. 
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maligna or when dealing with a small biopsy 
of a larger pigmented lesion. Several clues can 
help with this scenario. 

When single atypical melanocytes are in­
creased in number but show a fairly even density 
across the entire epidermis with no nesting and 
no zones of confluence, melanocytic hyperplasia 
is favored. Assessing these findings is easier on a 
large biopsy or excision than on a small biopsy, 
of course. If additional biopsies from the patient 
are available from elsewhere in the same sun-ex­
posed skin region, comparison with the density 
of melanocytes in those biopsies may be useful 
to establish a background "normal" melanocytic 
reference range for that patient's skin. The presence 
of nests (unless they are part of an incidental back­
ground nevus) is unacceptable for melanocytic 
hyperplasia. Melanocytic nests indicate either a 
nevus or a melanoma; in this setting where we are 
already concerned about the possibility of lentigo 
maligna, the finding of rare junctional nests is a 
feature that usually favors melanoma. 

SOX-10 immunostain helps highlight conflu­
ent growth in subtle cases of potential lentigo 
maligna (this is the most common use of mela­
nocytic immunostains in my practice). It takes 
experience and examination of SOX-10 on mul­
tiple cases of lentigo maligna versus melanocytic 
hyperplasia to be able to contrast the differences 
in density and establish a threshold for making 
a diagnosis of lentigo maligna melanoma in situ. 
If you use basal cell carcinoma or squamous cell 
carcinoma excision specimens as SOX-10 normal 
controls, you provide yourself with a nice oppor­
tunity to observe the striking increased density 
of melanocytes that can be seen in markedly 
sun-damaged background skin. Immunostains 
are useful adjuncts to H&E, but the diagnosis 
should not be based on immunostains alone. 
As for all of pathology, if the stain result does 
not make sense, stop and think things through 
before blindly accepting the result. 

Confluence may be seen more easily in 
some cases by examining hair follicles or ec­
crine ducts. Some scattered single melanocytes 
may be seen in the basal layer of the follicular 
infundibulum but prominent spread of single 
melanocytes down adnexal structures is a con­
cerning sign for lentigo maligna when the me­
lanocytes are many or when they extend deep 
into the adnexa. Although pagetoid spread is 
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infrequent in lentigo maligna, it may be present. 
The finding of more than a few upward scattered 
melanocytes on SOX-10 in this clinical scenario 
favors lentigo maligna. 

In cases where the density or degree of 
cytologic atypia of junctional melanocytes is 
worrisome but falls short of melanoma, I use a 
diagnosis of "atypical junctional melanocytic 
proliferation" with a comment that this could 
represent robust solar-induced melanocytic hy­
perplasia, but an incompletely sampled lentigo 
maligna melanoma in situ cannot be excluded. 
A larger shave biopsy or an excision around the 
original biopsy site often resolves the dilemma. 

There should be prominent solar elastosis 
in the dermis underlying lentigo maligna 
melanoma in situ. Solar elastosis is composed 
of blue-gray elastic fibers that build up in the 
dermis over many years of chronic sun exposure. 
Eventually, in severe cases, the reticular dermal 
collagen is replaced almost completely by elas­
tosis. However, if there is a superficial zone of 
pink collagen over this diffuse layer of blue solar 
elastosis, this indicates new collagen deposition 
that occurred after the solar elastosis was formed 
(fig. 4-37). When such a zone of new collagen is 
seen underneath a lentigo maligna melanoma 
in situ, it must be investigated further. It could 
represent scar from previous excoriation or biopsy, 
regression changes in response to the melanoma 
(possibly obscuring focal invasive nests), or a subtle 
desmoplastic melanoma component arising from 
the melanoma in situ. Pink collagen replacing blue 
solar elastosis is a useful clue, but it only works in 
patients who have severe abundant solar elastosis. 

If there is concern for lentigo maligna from 
the intraepidermal melanocytes, the finding of 
underlying regression is a further worrisome fea­
ture. Regression can look similar to scar tissue. 
Both have dense collagen fibers and fibroblasts, 
but in regression these are haphazardly arranged 
and in scar they are organized in parallel (figs 
4-38). Scattered lymphocytes and melanophag­
es in a disorganized fibrotic background are 
features suggestive of regression. When there 
is apparent dermal regression, examine the 
dermis closely to identify small nests or single 
cells of invasive melanoma hiding within the 
fibrosis and inflammation. SOX-10 or MART-I 
immunostains (ideally red chromogen) can be 
helpful here, as can deeper levels. 



-
' 

' 

. 
. 

r •~~~-~ I~ •~ 

Melanocytic Lesions 

Figure 4-37 

REGRESSION IN LENTIGO MALIGNA 

Above: In severely sun-damaged skin, 
the presence of a superficial zone of pink 
collagen (right of arrows) pushing down and 
replacing the diffuse blue solar elastosis (left 
of arrows) indicates new collagen deposition 
(i.e., collagen has been deposited after the 
solar elastosis was formed). In this case, it is 
evidence of regression beneath a melanoma in 
situ (lentigo maligna type). Scar from biopsy or 
excoriation can produce a similar appearance, 
as can desmoplastic melanoma. 
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Left: The solar elastosis is replaced by 
fibrosis with disorganized collagen fibers. 
Lymphocytes and melanophages are present 
within the fibrosis. Note the confluent growth 
of atypical melanocytes along the overlying 
basal layer. 

Some lentigo maligna melanomas have archi­
tectural features closely resembling dysplastic 
nevus, with multiple nests of melanocytes 
bridging across the tips of elongated rete ridges 
(fig. 4-39). Do not trust the apparent dysplastic 
nevus (or any nested junctional melanocytic 
proliferation) arising on the face of an elderly 
patient with abundant underlying solar elasto­
sis ... that lesion is melanoma until proven oth­
erwise! A closer look or SOX-10 immunostain 
usually demonstrates confluent growth in the 
background to confirm the diagnosis. 

Acral Lentiginous Melanoma 

Acral lentiginous melanoma presents as a grow­
ing pigmented lesion of the palm or sole. It can 

also arise within the nail matrix and present as 
melanonychia (a linear streak of dark brown nail 
pigmentation); the great toenail and thumbnail 
are the most common sites. Some cases present 
in an advanced state and are amelanotic, mim­
icking an ulcer, abscess, paronychia, or pyogenic 
granuloma clinically. Although patients with 
dark skin types rarely get melanoma, when 
they do, it is usually the acral lentiginous type 
0amaican reggae legend Bob Marley died from 
acral lentiginous melanoma of the great toe). 
Caucasian patients also get acral lentiginous mel­
anoma, although less commonly than superficial 
spreading or lentigo maligna types. 

11Lentiginous" in the name refers to the 
abundance of single melanocytes seen along 
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Figure 4-38 

SCAR (VERSUS REGRESSION) 

True scar is usually more organized than regression. 
There are myofibroblasts running parallel to the epidermis 
and to one another with intervening collagen fibers. 
Vertical vessels are often present (in larger scars) running 
perpendicular to the myofibroblasts and to the epidermis. 

the basal layer in acral lentiginous melano­
ma. Usually these are numerous and display 
obvious confluent growth (fig. 4-40). Confluent 
growth down eccrine ducts is a characteristic 
feature that strongly supports a diagnosis of 
acral lentiginous melanoma when present. This 
finding can be so robust as to replace almost 
all of the eccrine ductal epithelial cells; this 
makes the cross section of a duct filled with in 
situ melanoma have an appearance similar to a 
nest of dermal invasion. Identifying the central 
duct lumen lined by pink cuticle helps recog­
nize that this is in situ melanoma within a duct 
rather than invasive melanoma. Immunostains 
for p63/p40 or pancytokeratin highlight the 
background epithelial cells present between the 
melanoma in situ cells within the duct. 

In situ spread down eccrine ducts helps con­
firm the diagnosis of melanoma but be sure 
to avoid these when measuring the Breslow 
thickness. Pagetoid spread is often abundant 
and cytologic atypia obvious in acral letiginous 
melanoma. Acral nevus may also have pagetoid 
spread, but it should not have marked cytologic 
atypia or confluent growth. 

Figure 4-39 

LENTIGO MALIGNA MIMICKING DYSPLASTIC NEVUS 

Left: Nests of atypical melanocytes bridge between adjacent rete, much like a dysplastic nevus. But as this is a scalp lesion 
from a sun-damaged older adult, this is melanoma unless proven otherwise. SOX-10 stain showed pagetoid spread and areas 
of confluence (left and right are from the same case.) 

Right: Despite the nested appearance at low power, confluent growth is evident in the underlying eccrine duct, which is 
almost completely replaced by atypical melanocytes. 
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Figure 4-40 

MELANOMA, ACRAL LENTIGINOUS TYPE 

A: Numerous atypical melanocytes nearly replace the basal layer keratinocytes, producing the "unzipping" artifact that 
is characteristic of extensive confluent growth. 

B: Confluent growth of atypical melanocytes (black arrows) down eccrine ducts is a classic feature. Note the central lumen 
of the duct with its thin layer of pink cuticle (cross sections = green arrows; longitudinal section = blue arrow). 

C: Pagetoid spread is often abundant. Atypical melanocytes, both single and in nests, scatter upward throughout the 
entire epidermis and into the overlying stratum corneum. 

D: Some cases have very darkly pigmented melanocytes (another broken "rule"). Melanoma cells tend to have fine melanin 
creating a "dirty" gray-brown cytoplasm (black arrows). Contrast these to the dense clumping of melanin seen in the much 
darker adjacent melanophages (green arrows). 

Acral lentiginous melanomas sometimes 
develop abundant melanin pigment in their cy­
toplasm. Darkly pigmented cells in the epidermis 
or dermis are usually keratinocytes or melano­
phages (respectively) rather than melanocytes; 
acral lentiginous melanomas sometimes break 

this rule. The invasive component of acral lentig­
inous melanoma may be either epithelioid, spin­
dled, desmoplastic, or a combination of those 
patterns. In my experience, there is often delay in 
clinical diagnosis of acral melanomas, likely due 
to a lack of awareness among both patients and 
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Figure 4-41 

MELANOMA, NODULAR TYPE 

Left: A large nodule of invasive melanoma extends deeply into the dermis. There is thick overlying crust due to epidermal 
ulceration; because of this, nodular melanoma can mimic pyogenic granuloma clinically. 

Right: At the periphery of the lesion, both the invasive and in situ components abruptly stop. Melanoma in situ does not 
extend into the adjacent epidermis beyond the nodule of invasion. 

physicians about this unusual presentation of 
melanoma. As such, invasive lesions often have 
a high Breslow thickness at the time of biopsy. 

Nodular Melanoma 

As the name implies, nodular melanomas 
present as large nodules clinically. Sometimes 
they are pedunculated or polypoid. They are 
often ulcerated. Some are amelanotic, having a 
red/pink rather than brown/black color to the 
naked eye; these are easily mistaken clinically 
for pyogenic granuloma or other type,s of non­
melanocytic neoplasia. 

Histologically, nodular melanomas are com­
posed of a nodule of invasive melanoma that 
extends deeply into the dermis and/or subcutis 
(fig. 4-41). It is usually composed of sheets or 
densely packed nests of markedly atypical me­
lanocytes, often with brisk mitotic activity. The 
melanoma in situ component is only present 
in the epidermis directly above the invasive 
dermal component. If melanoma in situ extends 
into the adjacent epidermis more than a few 
rete ridges beyond the periphery of the zone of 
dermal invasion, then the conventional rule 
is that the melanoma should not be classified 
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as nodular melanoma but rather as one of the 
other subtypes ( depending on the features of the 
in situ component and the clinical scenario). A 
nodule of deeply invasive melanoma can arise 
in any subtype of melanoma, but it is only re­
ferred to as a true "nodular type" when the in 
situ component is limited to the epidermis just 
above the invasive component. This indicates 
that the tumor is invading downward (so-called 
vertical growth phase) but not growing outward 
(so-called radial growth phase). 

Regardless of nomenclature, any melanoma 
with a nodule of deep invasion has a significant 
risk for aggressive behavior. If the lesion has the 
appearance of nodular melanoma but lacks any 
obvious in situ component, the alternative possibil­
ity of metastatic melanoma must be considered. 

Metastatic/Recurrent Melanoma 

When there is a nodule of melanoma in the 
dermis and/or subcutis without any overlying 
in situ component, the possibility of local recur­
rence, satellite lesion, or cutaneous metastasis 
of melanoma must be considered. Invasive 
melanoma that was previously incompletely 
excised may recur as a dermal nodule within or 
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Figure 4-42 

METASTATIC/RECURRENT MELANOMA 

Left: There is a nodule in the dermis and subcutis but with no epidermal involvement. 
Right: At high power, the tumor cells are often epithelioid with abundant cytoplasm, many mitoses, and large nucleoli. 

Nest formation and melanin pigment production, when present, are clues to melanoma (as opposed to poorly differentiated 
carcinoma or other malignancies). 

directly adjacent to the surgical scar. Melanoma 
can also spread to adjacent but noncontiguous 
normal skin via lymphatic channels and form 
a clinically identifiable nodule referred to as a 
satellite lesion (<2 cm from primary) or in transit 
metastasis (>2 cm from primary) (26). Melanoma 
has a propensity to metastasize to skin at distant 
sites, in which case it represents stage IV disease. 

Histologically, these cases are usually easy to 
recognize as melanoma. There is a large nodule of 
markedly atypical cells in the dermis/subcutis (fig. 
4-42). Immunostains for S-100 protein, SOX-10, 
or MART-1 easily confirm this. The difficulty here 
is not in diagnosing the melanoma but rather in 
determining the scenario in which it is arising. 
The distinction is very important for prognosis 
and treatment. Clinical history is of the utmost 
importance here. If the patient has a history of 
melanoma, it is critical to know when, where, 
and, ideally, how thick it was. Discussion with 
the dermatologist or surgeon may be needed to 
determine exactly how close the current lesion 
is to the original biopsy/excision site. Some­
times, there is no known history of melanoma. 
Full body skin examination, inquiry into the 

possibility of any forgotten history of previous 
biopsy, and other forms of clinical work-up may 
be needed in these cases. Metastatic melanoma 
from an unknown primary is an uncommon but 
well-recognized phenomenon. If I am unable to 
obtain clinical information, I usually diagnose 
these cases as "melanoma involving dermis/sub­
cutis" with a comment that no in situ component 
is seen and that the histologic pattern could fit 
with a recurrence, satellite, or metastasis. 

There are two caveats. Some primary nodular 
melanomas can appear to lack a melanoma in 
situ component and thus mimic a cutaneous 
metastasis/satellite/recurrence. This may be due 
to extensive ulceration of the overlying epider­
mis, partial regression, or histologic sectioning 
variation (i.e., the examined sections did not cut 
through the areas with the in situ component). 
The distinction between these scenarios is of 
great therapeutic and prognostic importance. A 
primary nodular melanoma and a distant me­
tastasis of melanoma from elsewhere are treated 
very differently. In these situations, it is often 
worth calling the treating physician to discuss 
the difficulty of the situation. The opposite 
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Figure 4-43 

RHABDOID MELANOMA 

Markedly atypical epithelioid tumor cells show abundant 
cytoplasm and eccentric displacement of nuclei, often with 
round eosinophilic perinuclear cytoplasmic globules. 

situation is also problematic: some metastatic 
melanomas (or satellite lesions) have growth 
of tumor cells up into the overlying epidermis 
and give the false appearance of having a true 
melanoma in situ component. These are called 
epidermotropic metastases. They are nearly im­
possible to distinguish from primary melanoma 
unless the clinical history is known. 

A nodule of apparent metastatic melanoma 
on the distal extremity of a young adult with no 
history of melanoma should suggest the possibility 
of clear cell sarcoma of soft parts. This rare soft 
tissue sarcoma can look similar to melanoma mi­
croscopically (although there are some histologic 
clues to tell them apart). It stains with all major 
melanocytic markers. However, unlike melanoma, 
it possesses a translocation of the EWSRl gene, 
which can be detected via breakapart FISH. 

Rhabdoid Melanoma 

Melanomas sometimes display prominent 
rhabdoid cytologic features (fig. 4-43). Rhabdoid 
cells are most often seen in large thick nodules 
of melanoma, either primary or metastatic. The 
finding is of no clinical significance by itself, but 
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it is important for pathologists to keep melano­
ma in their differential diagnosis of tumors with 
rhabdoid features. Immunostains easily reveal 
melanocytic differentiation, however, S-100 
protein or SOX-10 should not be used alone. 
These markers stain myoepithelial cells, which 
often possess rhabdoid cytologic features in the 
context of mixed tumor/myoepithelioma (I have 
seen a case of myoepithelioma misdiagnosed 
as melanoma because of strong diffuse S-100 
protein staining in the rhabdoid myoepithelial 
cells; cytokeratin or other melanocytic markers 
had not been used). A variety of other neoplasms 
also show rhabdoid cytology, including soft tis­
sue sarcomas like epithelioid sarcoma and some 
carcinomas. If the tumor is negative for melano­
ma markers, expanding the differential and the 
immunohistochemical panel may be necessary. 

Spindle Cell Melanoma 

Spindle cell melanoma refers to a melanoma in 
which the invasive component is composed of 
severely atypical spindle cells resembling high­
grade sarcoma. These often arise on the head 
and neck of elderly sun-damaged patients. The 
diagnosis of malignancy is easy here because of 
the hypercellularity, pleomorphism, and mitotic 
activity that is usually present (fig. 4-44). 

The challenge is in recognizing that the 
lesion is a melanoma rather than spindle cell 
squamous cell carcinoma, atypical fibroxantho­
ma/pleomorphic dermal sarcoma, leiomyosar­
coma, solid spindled area of angiosarcoma, or 
some other high-grade sarcoma. There may be 
a melanoma in situ component in the overlying 
epidermis, but this is absent in many cases. The 
invasive component may have areas of conven­
tional epithelioid melanoma cells arranged in 
nests in addition to the spindle cells. Even when 
purely spindled, the spindle cells tend to arrange 
themselves into vague nests or "packets." 

When no obvious conventional melanoma 
areas are present, immunostains are required to 
confirm the diagnosis. S-100 protein, SOX-10, 
and MART-1 are good stains for this scenario, 
although spindle cell melanomas sometimes 
lose expression of MART-1 (and HMB-45). They 
may also have zones of S-100 protein or SOX-10 
loss, although some areas with strong staining 
are usually still present; complete loss of S-100 
protein and SOX-10 is rare in melanoma. 
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Figure 4-44 

SPINDLE CELL MELANOMA 

Left: Sheets or fascicles of markedly atypical spindle cells fill the dermis. The appearance is similar to high-grade sarcoma. 
Focal melanin production is present in this case, a useful clue. 

Right: The invasive spindle cells are often arranged into "packets," elongated aggregates of spindle cells intervened by dermis/ 
stroma. Packets are a hybrid between a fascicle and a nest. Even when spindled, melanocytes still try to make nests. 

The immunostain panel that I currently pre­
fer for pleomorphic spindle cell tumors of elder­
ly sun-damaged skin is S-100 protein or SOX-10 
for spindle cell melanoma, pancytokeratin AEl/ 
AE3 (some prefer high molecular weight kera­
tins instead) and p40 (or p63) for spindle cell 
squamous cell carcinoma, ERG or CD31 for an­
giosarcoma, and desmin for rhabdomyosarcoma 
and leiomyosarcoma. If all of these are negative, 
J make a diagnosis of atypical fibroxanthoma 
(or pleomorphic dermal sarcoma, if the tumor 
is large or invades the subcutis). The distinction 
between these different tumors is important for 
prognosis and therapy. 

Desmoplastic Melanoma 

Desmoplastic melanoma is a rare subtype of 
melanoma, but it is very important to know 
about because of its unique histologic features 
and clinical significance in contrast to most 
other melanomas (fig. 4-45). Most cases arise 
on the head and neck of elderly sun-damaged 
patients, where they sometimes are associated 

with overlying lentigo maligna melanoma in situ 
component. Many cases lack an in situ compo­
nent, which often leads to diagnostic confusion. 

The clinical appearance is often nonspecific, 
as pigment is usually lacking and the lesion may 
be a firm plaque resembling scar. Desmoplastic 
melanoma is composed of spindled melano­
cytes filling the dermis and often invading 
deeply into the subcutis. Unlike spindle cell 
melanoma, desmoplastic melanoma has much 
lower cellularity, has scattered rather than dif­
fuse pleomorphism/atypia, and has an overall 
less malignant appearance at first glance. The 
low-power appearance often resembles scar, 
neurofibroma, or a benign fibroblastic neo­
plasm; misdiagnosis as one of these benign 
entities is an easy mistake to make, especially 
on a small superficial biopsy. At higher magni­
fication, scattered pleomorphic hyperchromatic 
spindle cells are present, but these are usually 
scattered about rather than arranged in diffuse 
cellular sheets as in spindle cell melanoma. 
Many of the intervening spindle cells are bland 
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Figure 4-45 

DESMOPLASTIC MELANOMA 

A: This scalp excision from an elderly patient shows a hypocellular fibrotic process invading and effacing the dermis and 
subcutis (note foci of residual subcutaneous fat at green arrows) and extending down to the galea (pink band along deep 
margin). Multiple lymphocytic aggregates are present (black arrows). This pattern represents desmoplastic melanoma until 
proven otherwise. 

B: The spindle cells sit in a "desmoplastic" background: pink collagen fibers mixed with pale blue myxoid material separate 
tumor cells from one another. Scattered hyperchromatic pleomorphic cells are a useful clue. Contrast the low cellularity of 
this desmoplastic melanoma with the hypercellularity of spindle cell melanoma (figure 4-44). 

C: Three useful clues to help confirm the diagnosis: scattered large hyperchromatic nuclei (black arrow), scattered mitoses 
(green arrow), and lymphocytic aggregates (blue arrow). Careful searching is sometimes required. 
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Figure 4-45, continued 

D: The tumor cells can 
be quite bland and unre­
markable. It is easy to see how 
a superficial biopsy from an 
area like this could easily be 
misdiagnosed as scar. Beware 
the apparent scar on sun 
damaged skin! S100 and/or 
SOX-10 are very useful in this 
scenario. 

E: The tumor cells often 
have Schwannian cytologic 
features (serpiginous/ 
buckled/"wavy" nuclei) and 
can closely mimic neuro­
fibroma. This is a challenging 
differential; both entities 
have many overlapping 
features but very different 
treatment and prognosis. 

F: Pure desmoplastic mel­
anoma will be strongly and 
diffusely positive for S-100 
protein (left) and SOX-10 
(not shown) but negative 
for MART-1 (right) and other 
more specific melanocytic 
markers. Note the presence 
of melanoma in situ in the 
overlying epidermis, which 
is positive for both S-100 
protein and MART-1. 

G: Patchy aggregates of 
lymphocytes (top right) are 
present in most desmoplastic 
melanomas. Do not ignore 
them! 
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Figure 4-46 

COMBINED DESMOPLASTIC 
AND CONVENTIONAL MELANOMA 

Hypocellular pink desmoplastic melanoma (bottom 
) is intermingled with hypercellular nests and sheets of 
epithelioid melanoma (top). 

or have only subtle atypia; they resemble fibro­
blasts or Schwann cells. 

Some cases have areas that are very similar in 
appearance to neurofibroma. Unfortunately, neu­
rofibromas can have scattered hyperchromatic 
spindle cells (degenerative "atypia"), and elderly 
patients can get neurofibromas even on the head 
and neck. All of these findings may be present in 
the same lesion (i.e., beware the apparent neu­
rofibroma with atypia on sun-damaged elderly 
skin!). Distinguishing neurofibroma with de­
generative atypia from desmoplastic melanoma 
is sometimes very difficult, as they both express 
S-100 protein and SOX-10 and lack other mela­
nocytic markers like MART-1 and HMB-45. Mito­
ses are often present in desmoplastic melanoma 
but are rare in neurofibroma. The presence of 
mitoses in this setting strongly favors desmo­
plastic melanoma, but the absence of mitoses 
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does not exclude it. Beware the apparent scar on 
sun-damaged skin, especially when there is no 
known reason for it to be there. Beware scattered 
enlarged hyperchromatic pleomorphic nuclei 
in an apparent neurofibroma on sun-damaged 
skin. Beware any bland spindle cell proliferation 
in the dermis on sun-damaged skin. Keep des­
moplastic melanoma in your differential, even 
though it is rare. A high index of suspicion is 
crucial. If in doubt, do SOX-10 or S-100 protein 
stains or get an expert consultation. 

Desmoplastic melanomas sometimes coexist 
with nondesmoplastic forms of melanoma, 
either conventional melanoma (epithelioid 
cells) or spindle cell melanoma (cellular sheets 
of markedly atypical spindle cells) (fig. 4-46). 
These "combined" desmoplastic melanomas 
must be distinguished from "pure" desmoplastic 
melanomas. For pure desmoplastic melanoma, 
the invasive component must be composed of 90 
percent or greater desmoplastic melanoma with a 
less than 10 percent nondesmoplastic melanoma 
component. In the words of Busam et al. (29), the 
spindled melanocytes in desmoplastic melanoma 
are "dispersed and separated from each other by 
fibrous tissue, resulting in low cellular density." 
Densely cellular spindled zones should be regard­
ed as spindle cell melanoma, not desmoplastic 
melanoma. Desmoplastic melanomas are often 
thick deep lesions at the time of diagnosis. How­
ever, pure desmoplastic melanoma appears to 
have a better prognosis than combined desmo­
plastic melanoma (or conventional melanoma) 
of comparable Breslow thickness. Pure desmo­
plastic melanomas are unlikely to metastasize to 
lymph nodes and have a lower risk for distant 
metastasis (29). Local recurrence remains a signif­
icant challenge, since these lesions often invade 
through the subcutis and all the way down to the 
galea or periosteum of the skull, making surgical 
clearance with free margins difficult to achieve. 

Desmoplastic melanomas have a tendency 
to wrap and invade multiple nerves ("neuro­
tropism") (fig. 4-47). This can be quite striking, 
with multiple large-diameter nerves completely 
overtaken by the melanoma. Other nondesmo­
plastic types of melanoma also show neurot­
ropism, albeit less often than in desmoplastic 
melanoma. As with other cancers, perineural 
invasion in neurotropic melanoma imparts a 
significant risk of local recurrence (26). 
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Figure 4-47 

NEUROTROPIC MELANOMA 

Left: These serpiginous nerves are tightly surrounded by layers of desmoplastic melanoma. Note the multiple lymphocytic 
aggregates adjacent to the involved nerves and within the background desmoplastic melanoma (top right). 

Right: Not only is the nerve surrounded by desmoplastic melanoma, it is also filled with it. Tumor cells intermingle with 
the axons and Schwann cells until the tumor and the nerve become one. 

Both spindle cell melanomas and desmoplas­
tic melanomas may be misdiagnosed as malig­
nant peripheral nerve sheath tumors (MPNST) 
by pathologists who are not familiar with these 
entities. A full discussion of MPNST is outside 
the scope of this book. In brief, MPNST is a high­
grade sarcoma that usually arises as a large deep 
soft tissue mass, sometimes arising from a large 
neurofibroma, large nerve, or in a patient with 
neurofibromatosis 1. They paradoxically show 
loss of S-100 protein and SOX-10; these markers 
are completely negative in about 50 percent of 
MPNSTs, and in the remainder they are usual­
ly weak or patchy positive rather than diffuse 
strong positive (the exception being epithelioid 
MPNST, which is strongly S-100 protein posi­
tive). By immunohistochemistry, spindle cell 
and desmoplastic melanomas are usually easy 
to distinguish from MPNST. MPNST arising in 

the skin is rare (even in neurofibromatosis 1 pa­
tients); I strongly recommend against ever mak­
ing that diagnosis without expert consultation. 
A small superficial nodule composed of strongly 
S-100 protein/SO X-10 positive malignant spindle 
cells is melanoma unless proven otherwise; it is 
almost certainly NOT MPNST. Spindle cell mela­
nomas sometimes lose expression of MART-I and 
HMB-45, and pure desmoplastic melanomas are 
almost always negative for those markers. Thus, 
the presence of only S-100 protein and SOX-10 
expression in a spindle cell or desmoplastic 
melanoma is not surprising, and it should not 
suggest that the lesion might actually be MPNST 
(especially not if it is a superficial scalp nodule 
in an 80-year-old sun-damaged patient!). There 
are significant differences between MPNST and 
melanoma that could impact the clinical man­
agement of the patient. 

135 



Dermatopathology 

Figure 4-48 

NEVOID MELANOMA 

A: At low power, there is some resemblance to a nevus, 
with apparent maturation of dermal melanocytes. A clue to the 
malignant nature of this lesion is the hypercellularity of the 
dermal component: nests of dermal melanocytes are packed 
tightly together with little intervening dermal collagen. 

B: A high-power view shows marked cytologic atypia, 
prominent nucleoli, and mitotic activity even in the deepest 
aspect of the lesion that appeared to be mature at low power. 
This is "pseudomaturation." 

C: In some cases, elongated nests of dermal melanocytes 
are arranged parallel to the epidermis. 

Nevoid Melanoma 

Nevoid melanoma is not a specific subtype, but 
rather a descriptive term for a melanoma that his­
tologically mimics a benign nevus. These mela­
nomas usually resemble a thick compound nevus 
at low power with apparently normal maturation 
(fig. 4-48). The nests and individual melanocytes 
seem to get smaller with increasing depth into 
the dermis, but a closer look usually shows 
obvious cytologic atypia and mitotic activity. 
Pagetoid spread may be present in the overlying 
epidermis, which is an additional clue. 
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Occasionally cases have subtle features, both 
architecturally and cytologically; these are chal­
lenging even for experts. The main risk with 
nevoid melanoma is that it will be misdiagnosed 
as a nevus from low magnification without 
looking closer and recognizing the malignant 
features. I usually mention in my report that a 
melanoma has "nevoid features" mainly as a 
tip for future pathologists who might review 
the case or examine lymph nodes or distant 
metastases from the lesion, so that they can be 
aware that the melanoma might have decep­
tively benign-appearing features. 
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s ADNEXAL TUMORS 

A vast array of different tumors and prolifera­
tions can arise from the skin adnexal structures. 
These tumors are uncommon and show a wide 
range of histologic patterns. Differences of 
opinion about classification and terminology by 
dermatopathology experts over the years have 
resulted in an abundance of names for some 
of these entities. This makes adnexal tumors 
seem quite daunting to learn for the beginner 
in dermatopathology. This chapter will attempt 
to simplify classification, focusing on the more 
common or characteristic entities and on points 
of clinical importance. Wrangling over nuance 
is left for the experts to deal with. 

There are three main categories of adnexal 
proliferations: sebaceous, sweat gland/duct, and 
hair follicle. Sebaceous proliferations usually 
possess bubbly vacuolated sebocytes, either 
few or many, depending on the entity and the 
individual lesion. Sweat gland/duct prolifera­
tions usually possess some form of ductal space 
or glandular lumen. Hair follicle proliferations 
usually possess one or more of the components 
of the normal hair follicle, including hair bulb/ 
matrix, inner root sheath, outer root sheath, or 
infundibulum. If any of these features are seen 
in an epithelial tumor of the skin, an adnexal 
proliferation should be the main consideration. 
These features can be subtle or tricky in some 
cases. Keep adnexal tumors in the differential 
diagnosis any time an epithelial proliferation is 
encountered in the skin that does not easily fit 
into one of the more common epidermal pro­
liferation categories discussed in chapter 3 (e.g., 
seborrheic keratosis, squamous cell carcinoma, 
basal cell carcinoma). 

The first step for the beginner in dermpath is 
to recognize that one is dealing with a potential 
adnexal proliferation. The second step is to de­
cide if it is in the sebaceous, sweat gland/duct, 
or hair follicle category. The third step is to try 
to name it. The fourth step is to make sure that 

it is benign and not malignant, as some forms 
of adnexal carcinoma can lack overt histologic 
and cytologic features of malignancy and must 
be recognized by distinct patterns and clinical 
scenarios (1). 

SEBACEOUS PROLIFERATIONS 

Sebaceous Hyperplasia 

These usually present as yellow pa pules on the 
face of an adult. They typically have a central 
depression or "dell" in the middle of the lesion, 
so they are often recognizable to the dermatolo­
gist. Yet they are sometimes still biopsied because 
the clinical differential diagnosis includes basal 
cell carcinoma. 

Microscopically, they look like very large but 
mature sebaceous glands bulging down into the 
dermis. They have a dilated opening directly to 
the skin surface, although it is not always visible 
in every histologic section of the lesion. Unlike 
normal sebaceous glands, sebaceous hyperplasia 
may lack an associated hair follicle. Mature sebo­
cytes comprise the majority of the lesion; there 
is only a thin layer of blue basaloid cells around 
the periphery of each sebaceous lobule, similar to 
the appearance of normal adult sebaceous glands 
(fig. 5-1). Unlike many of the other sebaceous 
proliferations, sebaceous hyperplasia is not as­
sociated with Muir-Torre syndrome (a variation 
of hereditary nonpolyposis colorectal cancer 
syndrome/Lynch syndrome) that includes se­
baceous neoplasms of the skin). 

Sebaceous Adenoma 

These also tend to present as yellow papules, 
most often on the face of an adult, and like other 
small skin papules, may clinically mimic basal 
cell carcinoma. Similar to sebaceous hyperpla­
sia, they are composed of one or more enlarged 
lobules of mature sebocytes that usually con­
nect to the epidermis and bulge down into the 
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Figure 5-1 

SEBACEOUS HYPERPLASIA 

A cluster of very large but 
mature sebaceous glands bulge 
down into the dermis. There is a 
dilated opening from the glands 
directly to the skin surface. 

-. 

dermis. However, unlike sebaceous hyperplasia, 
the peripheral layer of blue basaloid cells around 
each lobule is more prominent, usually several 
layers thick (fig. 5-2). Toward the periphery of 
each lobule, the sebocytes tend to be less mature 
than those of a normal sebaceous gland. The 
clear vacuoles, while still present, are fewer and 
are interspersed between pink or gray cytoplasm. 

The combination of increased basaloid cells 
and decreased prominence of clear vacuoles 
gives sebaceous adenoma less of a white/pale 
appearance. The lobules are often more tightly 
grouped together than in sebaceous hyperplasia, 
yielding a more compact circumscription in 
many cases. Sebaceous adenomas are benign, 
although sometimes they are associated with 
Muir-Torre syndrome. 

Sebaceoma 

When a lesion resembles sebaceous adenoma 
but the blue basaloid cells comprise >50% of 
the lesion, the term sebaceoma is used (fig. 5-3). 
Like sebaceous adenoma, sebaceomas are benign 
but are sometimes associated with Muir-Torre 
syndrome. The basaloid cells of normal sebaceous 
glands represent a proliferative layer, similar to 
the basal layer of the epidermis. These are actively 
dividing epithelial cells, and thus they may display 
mitoses. The same is true of the blue basaloid cells 
in sebaceous adenoma. As the basaloid component 
is very prominent in sebaceoma, scattered mitoses 
are usually easily identified, and this may cause 
anxiety for the pathologist. Mitoses by them­
selves should cause no concern for malignancy. 
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However, if the lesion is large and infiltrative, 
displays nuclear pleomorphism, or has atypical 
mitotic forms, this should prompt concern for 
the possibility of sebaceous carcinoma. 

Sebaceomas are sometimes large; this alone is 
not a feature of malignancy. Yet if a large seba­
ceous lesion is only superficially sampled by a 
shave biopsy, the findings in the biopsy may not 
be representative of the entire lesion. Although 
sebaceous adenoma and sebaceoma are benign 
lesions that do not routinely require complete 
excision, if there is concern that the biopsy is 
not representative or if atypical features are 
present, complete excision is probably prudent 
to ensure that the lesion is not a sebaceous car­
cinoma in disguise. 

Sebaceous Carcinoma 

Sebaceous carcinomas are malignant neo­
plasms that may display aggressive behavior 
in a significant subset of cases (2). They are 
divided into two groups based on clinical sce­
nario: periocular (more common) or extraocular. 
Periocular sebaceous carcinomas often arise on the 
upper eyelid. They can clinically mimic chala­
zion, other inflammatory processes, or other 
forms of skin cancer. They tend to spread into 
the conjunctiva in a pagetoid fashion, resulting 
in unique treatment challenges. Extraocular 
sebaceous carcinomas can occur elsewhere on 
the head and neck (away from the eye), on 
the trunk, or on the extremities. Extraocular 
sebaceous carcinomas, especially when arising 
outside the head and neck, are more likely to 



be associated with Muir-Torre syndrome; perio­
cular sebaceous carcinomas usually lack this 
syndromic association (3-5). 

Sebaceous carcinoma may show a range of 
histologic features (fig. 5-4). Well-differentiated 
sebaceous carcinomas may have a similar appear­
ance to sebaceous adenoma or sebaceoma, with 
variable amounts mature sebocytes admixed 
with blue basaloid cells. With these, the tumor 
is obviously sebaceous, but it can be difficult to 
determine if it is malignant or benign. Marked 
cytologic atypia, abundant and atypical mitoses, 
and infiltrative and deep growth are features 
supporting sebaceous carcinoma rather than 
adenoma or sebaceoma. 

Adnexal Tumors 

Figure 5-2 

SEBACEOUS ADENOMA 

A: Enlarged lobules of mature sebocytes 
bulge from the epidermis down into the 
dermis. The periphery of each lobule shows 
a more prominent rim of blue basaloid cells 
than is seen in sebaceous hyperplasia. 

B: The peripheral rim of basaloid 
germinative cells is several layers thick. 
Mitoses may be seen. Mature sebocytes with 
vacuolated cytoplasm still predominate over 
the basaloid cells. 

C: Toward the periphery of each lobule, 
the sebocytes tend to be less mature, giving 
more of a pink or gray color (green arrows) 
than the white/pale color of more mature 
sebocytes (yellow arrows). Dead mature 
sebocytes here (black arrows) represent 
holocrine secretion phenomenon, not true 
tumor necrosis. 

Normal sebaceous glands display holocrine 
secretion (death of mature sebocytes to make se­
bum). Mature sebocytes may also die in sebaceous 
tumors; do not interpret this as true tumor necro­
sis or evidence of malignancy. Sheets of necrotic 
basaloid cells likely represent true tumor necrosis, 
but necrotic bubbly mature sebocytes likely do 
not. Further, true tumor necrosis in a malignant 
sebaceous lesion will usually be accompanied by 
other malignant findings. Be wary of making a 
diagnosis of malignancy in sebaceous tumors 
(or any adnexal tumor) based on necrosis alone. 

Poorly differentiated sebaceous carcinomas 
can resemble poorly differentiated squamous 
cell carcinoma or basal cell carcinoma, or have 
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Figure 5-3 

SEBACEOMA 

A: The overall appearance is 
similar to sebaceous adenoma 
but the blue basaloid cells com­
prise greater than 50 percent of 
the lesion. 

B: Mature sebocytes are 
still present, but the basaloid 
component predominates. 

C: The basaloid cells are 
uniform and often display mul­
ti pie mitoses (green arrows). 
Atypical mitotic forms and 
nuclear pleomorphism should 
not be seen. 
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Figure 5-4 

SEBACEOUS CARCINOMA 

Adnexal Tumors 

A: Poorly differentiated sebaceous carcinomas may be very basaloid, potentially mimicking basal cell carcinoma, Merkel 
cell carcinoma, or poorly differentiated squamous cell carcinoma. 

B: At high power, the basaloid cells have pleomorphic atypical nuclei. Clear lipid vacuoles are present (green arrows). 
Distinguishing true sebaceous differentiation from artifactual vacuolation can be challenging in poorly differentiated sebaceous 
carcinomas, sometimes necessitating the use of immunohistochemistry. 

C: This sebaceous carcinoma shows markedly infiltrative growth and areas that closely resemble squamous cell carcinoma 
(right). However, obvious sebaceous differentiation is also present (green arrows), confirming the diagnosis. 

D: The tumor is composed of malignant keratinizing cells resembling those of squamous cell carcinoma (lower right) as 
well as multivacuolated sebocytes (upper left). 
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Figure 5-5 

NEVUS SEBACEUS 

There is epidermal acanthosis 
and papillomatosis, which can 
mimic verruca or seborrheic 
keratosis. Hair follicles are mark­
edly diminished or absent. Large 
mature sebaceous glands with 
dilated openings empty directly 
onto the skin surface rather than 
into an associated follicle. 

overlapping features of both. Sometimes they 
can even superficially resemble Merkel cell 
carcinoma. With these, the tumor is obviously 
malignant, but it can be difficult to determine 
whether it is sebaceous or some other carcinoma 
as vacuolated sebocytes can be scarce. 

When I suspect a poorly differentiated se­
baceous carcinoma (e.g., any carcinoma near 
the eye, especially if poorly differentiated), my 
approach is to look carefully at hematoxylin and 
eosin (H&E) stained slides to find vacuolated/ 
clear/pale tumors cells then use immunostains to 
help determine if they are truly sebocytes or not. 
Epithelial membrane antigen (EMA) (highlights 
vacuoles) and Factor XIIIa (stains nuclei, but 
only works with clone AC-lAl) are the sebaceous 
markers I currently prefer, although neither is 
perfect. Adipophilin, androgen receptor, and other 
antibodies have also been reported to be helpful to 
confirm sebaceous differentiation in these difficult 
cases (6,7). If I still have doubt about sebaceous 
differentiation in a carcinoma after this, I make a 
diagnosis of invasive carcinoma with a comment 
that it may be a squamous cell carcinoma, but I 
cannot exclude sebaceous carcinoma. In extra­
ocular sites, this is usually enough to ensure that 
the tumor will be treated adequately (excised 
with negative margins) and that the possibility 
of more aggressive behavior will be understood. 
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Near the eye, however, there may be conjunctiva} 
involvement, which may necessitate significant­
ly different treatment; expert consultation is 
probably a good idea in such cases. 

Nevus Sebaceus 

Nevus sebaceus is not a true sebaceous neo­
plasm, but rather a hamartomatous proliferation 
of epidermal, sebaceous, and other adnexal 
elements (fig. 5-5). Despite the name, it has 
nothing to do with melanocytes. These lesions 
usually present as a congenital hairless plaque 
on the scalp or face. During puberty, androgen 
hormones cause sebaceous glands to enlarge, 
making the plaque grow clinically and become 
more yellow and oily/greasy. 

Histologically, nevus sebaceus usually shows 
epidermal acanthosis, which can mimic verruca 
or seborrheic keratosis. Hair follicles are mark­
edly diminished or absent; this is a very useful 
clue. In adolescents or adults, there will also be 
increased numbers of large mature sebaceous 
glands, which typically empty directly onto the 
skin surface rather than emptying into an asso­
ciated hair follicle like a normal sebaceous gland 
would. Before puberty, the sebaceous glands are 
small and immature and less obvious, so recog­
nizing the other features of nevus sebaceus is 
important in order to make the diagnosis. Some 



Adnexal Tumors 

Table 5-1 

PATTERN-BASED APPROACH TO SWEAT GLAND TUMORS• 

Pattern Tumors 

Solid pink/clear/squamoid proliferation in epidermis and/or dermis+/- cysts Acrospiroma family: 

Blue basaloid nodules in dermis or subcutis 

Tadpole/paisley tie 

Hidroacanthoma simplex 
Poroma 
Dermal duct tumor 
Hidradenoma 

Spiradenoma 
Cylindroma 

Syringoma 
Microcystic adnexal carcinoma 
Desmoplastic trichoepitheliomab 
lnfiltrative/morpheaform BCCb,c 

Cystic spaces with papillary projections Syringocystadenoma papilliferum 
Hidradenoma papilliferum 
Digital papillary adenocarcinoma 

Dermal or subcutaneous nodule with cords/chains/tubules and Mixed tumor (chondroid syringoma) 
chondromyxoid stroma Myoepithelioma 

•Adapted from Table 2 from Arch Pathol Lab Med 2019;143:832-851 with permission from Archives of Pathology and 
Laboratory Medicine. Copyright 2019 College of American Pathologists. 
"These are not sweat gland tumors, but they enter the differential for this pattern and are thus included here. 
'BCC = basal cell carcinoma. 

nevus sebaceus have apocrine glands or eccrine 
glands with apocrine features in the underlying 
dermis; this is a very useful clue when present, as 
normal scalp does not possess apocrine glands. 

A variety of adnexal tumors (mostly benign) 
may arise within nevus sebaceus, such as syrin­
gocystadenoma papilliferum, trichoblastoma/ 
trichoepithelioma, or trichilemmoma. Most 
tumors resembling basal cell carcinoma within 
nevus sebaceus are probably trichoblastomas or 
trichoepitheliomas in actuality. True secondary 
malignancies arising in nevus sebaceus have 
been reported but are rare. 

SWEAT GLAND/DUCT PROLIFERATIONS 

Sweat gland tumors show a wide range of 
histologic patterns. The unifying feature is that 
they show gland or duct formation, usually in 
the form of tubules or cystic spaces of varying size 
within the tumor. These tumors can be difficult 
to learn because of confusing nomenclature that 
has changed over time and a tendency in the 
literature to debate whether a given tumor is of 
eccrine or apocrine origin. While splitting benign 
sweat gland tumors into different subcategories 
can be an enjoyable mental exercise for derma­
topathologists like me who find adnexal tumors 

fascinating, it is probably of limited importance 
for patient care most of the time. Learning sweat 
gland tumors by whether they are eccrine or 
apocrine or otherwise histologically related is 
a difficult way to approach the topic. Instead, I 
prefer to use a pattern-based approach, grouping 
tumors based on the way they look microscop­
ically rather than how they are related to one 
another biologically (Table 5-1) (1). 

Pattern: Solid Pink/Clear/ 
Squamoid Proliferation in 

Epidermis or Dermis+/- Cysts 

Acrospiroma is a synonym for hidradenoma. 
Several tumors share similar features with hidra­
denoma and are likely related: hidroacanthoma 
simplex, poroma, and dermal duct tumor. I like to 
think of these entities as the "acrospiroma fami­
ly." All of these tumors are composed of uniform 
epithelial cells with varying amounts of pink, 
clear/pale, or squamoid cytoplasm. Although 
there are some differences (e.g., poromas tend 
to have less cytoplasm whereas hidradenomas 
have more), the cytologic features of these en­
tities are similar. 

My former fellow, Ed Fulton MD, proposed 
the "modeling clay" concept for the acrospiroma 
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family of tumors: if pink modeling clay rep­
resents the tumor cells, molding the clay into 
different shapes and placing it at different levels 
in the skin will yield different tumors. Hidroacan­
thoma simplex is purely intraepidermal. Poroma 
is intraepidermal but also has large fingers of tu­
mor pushing down into the dermis. Dermal duct 
tumor has multiple nodules in the superficial 
dermis. Hidradenoma has one or multiple larger 
nodules in the deep dermis. The growth patterns 
are different, but they are all made of the same 
type of cells (the "pink modeling clay") (1). 
These tumors also display sweat ducts, ranging 
from small duct lumens all the way up to large 
cystically dilated ductal spaces. 

Hidroacanthoma Simplex. I think of this 
as basically just a thin poroma. It is a small le­
sion with a slightly thickened epidermis that is 
filled with monotonous "poroid" cells. Unlike 
poroma, it lacks the elongated fingers of tumor 
pushing down into the dermis. The appearance 
is very similar to clonal seborrheic keratosis, 
except that hidroacanthoma simplex should 
have rare sweat duct lumens. I very rarely make 
this diagnosis in my practice. 

Poroma. Poromas classically present as a 
sessile nodule on the sole or side of the foot, 
although they can arise at other sites. Uniform, 
small, round, "poroid" cells fill the epidermis 
and dramatically expand the rete, forming elon­
gated fingers or tongues of tumor pushing from 
the epidermis down into the dermis (fig. 5-6). 
There is a sharp demarcation at the periphery 
of the lesion between the uniform poroma cells 
and the keratinocytes of the adjacent epidermis. 
Ductal differentiation is present, either as well­
formed sweat ducts similar to normal eccrine 
ducts or as more immature ducts in the form 
small round empty spaces lined by a thin ho­
mogeneous layer of pink cuticle. Ulceration and 
inflammation are common findings. The stroma 
(papillary dermis) between the elongated fingers 
of tumor is usually markedly edematous. Dense 
pink collagen (basement membrane) may also 
be present in the dermis. 

Some poromas are darkly pigmented and may 
clinically mimic melanoma. Microscopically, 
these show abundant melanin pigment and 
admixed dendritic melanocytes evenly scattered 
within the poroma. These are "passenger" me­
lanocytes, similar to the phenomenon seen in 
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some seborrheic keratoses and other epidermal 
neoplasms (see fig. 3-12). Do not mistake these 
for the pagetoid melanocytes of melanoma. 

Porocarcinoma. Porocarcinoma is shaped 
like poroma, with expanded rete forming fin­
gers/tongues of tumor that stretch down into 
the dermis, but it has malignant cytologic 
features instead of small bland poroid cells. 
Tongues or fingers of in situ porocarcinoma 
pushing deeply into the dermis can be difficult 
to distinguish from true invasion. On a shave 
biopsy where the lesion is transected, I like to 
use the terminology "porocarcinoma, at least in 
situ" in the report. 

The other difficulty with porocarcinoma is that 
it can closely resemble squamous cell carcinoma 
(SCC) and vice versa. Obviously, porocarcinoma 
should have ductal structures, but SCC can mim­
ic porocarcinoma by entrapping background 
normal eccrine ducts or by having prominent 
clear cell vacuolated cytoplasmic change that 
gives the impression of ducts. CDl 17 expres­
sion has been reported to favor porocarcinoma 
over SCC (8). CEA and EMA can also be used 
to highlight true ductal spaces. ln cases where 
I am still uncertain between the two entities, I 
prefer to use a generic term like "carcinoma (in 
situ or invasive)" in the main diagnosis line with 
a comment that the differential includes sec 
and porocarcinoma. This raises the possibility 
of more aggressive behavior and helps ensure 
appropriate treatment and follow-up. 

Dermal Duct Tumor. These display multiple 
small nodules of poroid cells in the superficial 
dermis without connection to the epidermis. 
It is debatable whether this is a real entity or 
merely a poroma in which the connection to the 
epidermis is not visible in the plane of section 
or a smaller, superficial variant of hidradenoma. 
Again, all of the acrospiroma family of tumors 
have similar overlapping features, and the dis­
tinction between them does not have clinical 
significance. I rarely make this diagnosis in my 
practice. When I see lesions that could fit for 
this entity, I usually just call them poroma or 
hidradenoma instead. 

Hidradenoma. Hidradenoma is a circum­
scribed deep dermal or subcutaneous nodule 
often with central cystic change and prominent 
clear cell change (fig. 5-7). Some cases extend 
upward and connect to the epidermis, showing 
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Adnexal Tumors 

Figure 5-6 

POROMA 

A: The rete are dramatically expanded, 
forming elongated fingers or tongues of 
tumor pushing from the epidermis down 
into the dermis. 

B: Uniform, small, round, "poroid" cells 
with eosinophilic cytoplasm comprise the 
tumor, filling the epidermis and forming 
the elongated fingers/tongues that push 
downward. There is a sharp demarcation 
at the periphery of the lesion between the 
uniform poroma cells and the keratinocytes 
of the adjacent epidermis (arrows). 

C: Ductal differentiation is present, as 
well-formed sweat ducts similar to normal 
eccrine ducts (yellow arrows), as dilated 
cystic spaces (black arrows), or as more 
immature ducts in the form of small round 
empty spaces lined by a thin homogenous 
layer of pink cuticle (green arrows) . 
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Figure 5-7 

HIDRADENOMA 

A: Multiple circumscribed 
pink nodules are present in the 
dermis. Multiple cystic spaces filled 
with secretions are present (green 
arrows), and there is hyalinization 
of stroma (black arrows). 

B: The tumor cells have uni­
form round nuclei with abun­
dant pale pink cytoplasm, im­
parting a squamoid cytologic 
appearance. Clear cell change is 
also a common feature (arrows). 

C: Ductal structures are 
present and vary widely in size 
and shape (arrows). 

overlap with poroma (I have started referring to 
these as hidradenoma/poroma hybrid tumors in 
reports). Ductal structures are present and vary 
widely in form: small ducts (white circles lined 
by pink cuticle), larger well-formed ducts, and/ 
or large cystic spaces that are actually mark­
edly dilated ducts. Cuboidal/columnar cells, 
sometimes with apocrine snouts, may line the 
ductal spaces. 
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As with poroma and many other adnexal 
tumors, dense pink basement membrane is often 
present in the intervening stroma. The cells of 
hidradenoma tend to have abundant pale pink 
cytoplasm. Squamous metaplasia is frequently 
seen. Clear cell change is also a common featu.re; 
when focal it is a useful clue to the diagnosis, but 
when extensive it can mimic metastatic renal cell 
carcinoma (RCC). Look for direct connection to 



epidermis and/or adnexal structures, ducts/ 
cystic spaces, and pink basement membrane as 
clues to favor hidradenoma rather than RCC. 
I find p63/p40 to be the most useful stain to 
differentiate between these entities: positive in 
hidradenoma (and most other adnexal tumors) 
but negative in RCC (1). 

Hidradenoma arising in the skin of the breast 
can be confused with low-grade ductal carci­
noma in situ or other breast parenchymal neo­
plasia. Clinical information about size, depth, 
and precise site of the lesion is crucial in this 
scenario. Immunostains for p63/p40 are helpful. 

Hidradenocarcinoma. Malignant sweat 
gland tumors are rare overall, but this is one 
of the more common types that I encounter. 
Hidradenocarcinoma (malignant acrospiroma) can 
arise de nova or, less commonly, out of a preex­
isting benign hidradenoma. Similar to benign 
hidradenoma, these have nests of cells with pale 
pink or squamoid cytoplasm, ducts/cysts, and 
often clear cell change, but with the addition 
of malignant cytologic features and infiltrative 
growth pattern. Some hidradenocarcinomas 
display severe nuclear atypia, abundant mitoses 
(usually 4/10 high-power fields or more), atyp­
ical mitoses, and broad zonal necrosis. Others 
are more subtle cytologically and can only be 
recognized as malignant by their infiltrative 
growth, which takes the form of irregular angu­
lated nests of tumor with stromal desmoplasia 
extending into adjacent tissue at the periphery 
of the main tumor mass. Hidradenocarcinomas 
have the potential for local recurrence and 
metastasis (9). 

The term atypical hidradenoma can be used 
for hidradenomas with focal atypical features 
(increased mitotic activity, pleomorphism, large 
nucleoli) that fall short of definite malignancy. 
I use this term occasionally, particularly on par­
tial biopsies where I cannot see the entire lesion, 
and I usually recommend complete excision. 
Atypical hidradenomas may recur locally (espe­
cially if incompletely excised) but are unlikely 
to metastasize (9). Occasional hidradenomas 
have small foci of necrosis but no other atypical 
features. There is not much data on this in the 
literature, but I believe these can probably be 
regarded as atypical hidradenomas and handled 
as above. Be sure to search carefully to ensure 
no other malignant features are present. 
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Pattern: Blue Basaloid Nodules in Dermis 

Spiradenoma and cylindroma are both com­
posed of blue basaloid nodules in the dermis. 
The two entities are closely related. They often 
coexist and merge with one another on the 
same slide; these are called spiradenocylindroma 
or hybrid spiradenoma/cylindroma. Just as all of 
the acrospiroma family of tumors are composed 
of the same type of pink cells ("pink modeling 
clay") but with different architectural arrange­
ment, so spiradenoma and cylindroma are 
both composed of the same types of blue cells 
("blue modeling clay") but arranged in different 
patterns. Acrospiroma (hidradenoma) and spira­
denoma may sound similar in name, but they 
are usually easy to tell apart microscopically, 
even at low power: hidradenoma/acrospiroma 
is pink/pale/squamoid whereas spiradenoma 
(and cylindroma) is dark blue. Other non-sweat 
gland tumors to keep in the differential diagnosis 
for blue basaloid nodules in the dermis: BCC, 
Merkel cell carcinoma, and hair follicle tumors. 

Spiradenoma. Spiradenoma consists of one 
or multiple circumscribed blue nodules in the 
dermis with no epidermal connection (fig. 5-8). 
These nodules are made up of closely aggregated 
nests and trabeculae of blue basaloid cells. The 
cells have uniform round nuclei, with smaller 
and darker nuclei at the periphery of nests/ 
trabeculae and larger paler nuclei toward the 
center. These two populations are not always 
easy to see in every case. A third cell type is 
also usually present: small lymphocytes scat­
tered throughout the tumor. Sweat ducts are 
present usually in the form of small lumens 
lined by bright pink eosinophilic cuticle on the 
inner surface of the duct. Larger cystic ducts are 
sometimes seen. The stroma often shows abun­
dant basement membrane (type IV collagen) 
deposits. Significant stromal edema may be seen, 
yielding an unusual cystic or corded pattern 
in which strands of tumor cells appear to be 
suspended in empty space. Most spiradenomas 
are solitary and sporadic, but sometimes they 
are multiple or associated with Brooke-Spiegler 
syndrome (multiple spiradenomas, cylindromas, 
and trichoepitheliomas; due to CYLD gene mu­
tation) or other heritable familial syndromes. 
Unlike most skin tumors, spiradenomas are 
often painful clinically. 
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Figure 5-8 

SPIRADENOMA 

A: Multiple circumscribed blue nodules are present in the dermis and subcutis. One of the nodules demonstrates prominent 
stromal edema (arrows), which splays apart the cords and nests of tumor cells within the nodule. 

B: The nodules are made up of closely aggregated nests and trabeculae of blue basaloid cells. They are packed so closely 
as to give a sheet-like appearance. Multiple sweat ducts are present (arrows). 

C: The blue basaloid cells have uniform round nuclei, with smaller and darker nuclei (black arrows) at the periphery of 
nests/trabeculae and larger more pale nuclei (green arrows) toward the center. Lymphocytes are often scattered throughout 
the tumor (the smallest darkest cells in the tumor; yellow arrows). 

D: The stroma often shows abundant basement membrane (type IV collagen) deposits, either around nests (black arrows) 
or as small globules within nests (yellow arrows). The ducts in this case are merely small round circles lined by a thin layer 
of pink cuticle (green arrows). 
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Figure 5-8, continued 

E: The globules of pink basement membrane may be 
numerous in some cases. 

Cylindroma. Cylindromas usually occur on 
the head and neck, especially the scalp, and they 
are much more common in women. This is a 
blue basaloid dermal proliferation without epi­
dermal connection. Cylindroma has a different 
low power architecture than spiradenoma. The 
basaloid cells are arranged into geometric micro­
nodules that mold together with neighboring 
micronodules to yield a "giraffe spot" or "jigsaw 
puzzle" pattern (fig. 5-9). The large sharply 
circumscribed nodules that characterize spirad­
enoma are lacking. However, the higher power 
appearance of cylindroma is nearly identical 
to spiradenoma. There is a dual population of 
bland basaloid cells with uniform round nuclei 
(darker and smaller nuclei at the periphery of 
micronodules and larger paler nuclei toward the 
center). There are small sweat ducts lined by an 
inner pink cuticle, but they may be infrequent. 
Cylindromas usually display striking basement 
membrane deposition, both as numerous round 
pink "droplets" scattered among the tumor cells 
within the micronodules and as thick pink lay­
ers surrounding entire micronodules. 

Most cylindromas are solitary and sporadic, 
but sometimes they present as numerous lesions 
covering the scalp (historically referred to as 

Adnexal Tumors 

"turban tumor" syndrome, but now recognized 
as a variant of Brooke-Spiegler syndrome) (1). 

Spiradenocarcinoma and Malignant Cylin­
droma. While malignant variants exist, they 
are exceedingly rare and outside the scope of 
this book. They usually show areas of frankly 
malignant carcinoma arising out of a benign 
background component of spiradenoma or 
cylindroma. If you see atypical features in a 
spiradenoma or cylindroma, it is probably wise 
to get an expert consultation. 

Pattern: Tadpoles/Paisley Tie 

The tadpole/paisley tie pattern differential 
diagnosis includes syringoma, microcystic adnexal 
carcinoma (MAC), desmoplastic trichoepithelioma 
(DTE), and infiltrative/morpheaform BCC. Only 
the first two entities on this list are sweat gland 
tumors, but all are discussed in this section since 
sorting out this differential can be challenging, 
especially on small biopsies. 

Syringoma. These often present clinically as 
multiple small papules on the face. They consist 
of multiple small sweat ducts aggregated together 
to form a small nodule in the dermis (fig. 5-10). 
Some of the round ductal structures have "tails," 
providing a tadpole or paisley tie appearance. 
Duct lumens are obvious and easy to identify 
even at low power; they resemble normal eccrine 
ducts. The background dermis is usually sclerotic. 
Some syringomas have pale/clear cytoplasmic 
change, which may be associated with diabetes. 

Microcystic Adnexal Carcinoma (MAC). 
MAC classically presents as a firm skin-colored 
plaque on the nasolabial/periorbital face of 
adults (10, 11). It often infiltrates well beyond 
the clinically visible edge of the tumor and 
may invade deeply into underlying tissues. 
Metastasis and mortality are rare, but local re­
currence is common because of the aggressive 
infiltrative growth pattern, which may result in 
significant morbidity (12, 13). Microscopically, 
MAC displays thin cords of bland epithelial cells 
that infiltrate the deep dermis, subcutis, and 
sometimes even the deep skeletal muscle (fig. 
5-11). Perineural invasion is often seen. Duct 
formation is usually present, but it may be focal 
and subtle. The tubules/cords of cells are tightly 
compressed, making the lumens very narrow 
and difficult to appreciate. Obvious sweat ducts 
like those of syringoma may be seen, but they 
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Figure 5-9 

CYLINDROMA 

Above: There is a blue basaloid dermal proliferation 
without epidermal connection. It is composed of numerous 
small nests; the large sharply circumscribed nodules that 
characterize spiradenoma are lacking. 

Right: The basaloid cells are cytologically identical to 
those of spiradenoma, but they are arranged into geometric 
micronodules that mold together to yield a "giraffe spot" 
or "jigsaw puzzle" pattern. Prominent pink basement 
membrane is a common finding, either forming a thick rim 
around each nest or as small globules within nests (similar 
to fig. 5-SE); this case shows both patterns. 

Figure 5-10 

SYRINGOMA 

Above: Multiple small sweat ducts are aggregated together to 
form a small nodule in the dermis. Note the dense sclerosis in 
the background compared to adjacent dermis; this is a common 
feature. 

Right: Some of the round ductal structures have "tails," 
providing a tadpole or paisley tie appearance (black arrows). Open 
duct lumens are easily identified, and many contain pink sweat 
secretions (green arrows). 
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Figure 5-11 

MICROCYSTIC 
ADNEXAL CARCINOMA 

Top: Small keratin-filled 
cysts are present superficially 
(arrows). Beneath this are many 
infiltrative cords of basaloid 
cells. Unlike syringoma, duct 
lumens are usually difficult 
to identify in the superficial 
aspect of the lesion. (Courtesy 
of Rajendra Singh, M.D., and 
PathPresenter.net.) 

Bottom: In the deep aspect of 
this microcystic adnexal carcin­
oma (different case than top), 
ducts are easier to identify. They 
lack cytologic atypia and closely 
resemble normal eccrine ducts, 
except that they are invading deep 
skeletal muscle (black arrows) and 
nerve (green arrows). 
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are usually sparse and deeply located. The su­
perficial dermis often contains small cysts filled 
with keratin, a useful but not totally specific 
clue; desmoplastic trichoepithelioma and other 
entities can also have small keratin cysts. 

MAC is a carcinoma by nature of its infiltra­
tive growth, not its cytologic features. It has 
bland uniform cells that cytologically resemble 
benign normal eccrine ducts. Pleomorphism, 
necrosis, and high mitotic rate should not be 
present; if they are, the tumor is probably in­
filtrative SCC or BCC or some other carcinoma 
rather than MAC. 

Distinguishing MAC from the other entities 
in the tadpole/paisley tie differential can be 
challenging on small biopsies and is usually 
clinically important. While infiltrative/mor­
pheaform BCC has similar behavior and treat-
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ment as MAC, syringoma and DTE are totally 
benign entities. 

MAC versus DTE is the most difficult aspect 
of the tadpole/paisley tie differential. DTE has 
small keratin cysts in the superficial dermis 
and cords of bland cells, features it shares with 
MAC, but it lacks ducts (fig. 5-12). However, the 
ductal lumens in MAC are often compressed and 
subtle, which can make them hard to identify. 
When the du(ts are not visible, MAC and DTE 
look strikingly similar, especially on a superficial 
shave biopsy. The most helpful thing to tell 
them apart is a large enough biopsy where the 
base of the lesion can be visualized. DTE should 
be small and limited to the dermis whereas MAC 
is usually larger and deeply infiltrative. 

MAC versus syringoma is usually much easier. 
The duct lumens in syringoma are abundant and 
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Figure 5-12 

DESMOPLASTIC TRICHOEPITHELIOMA 

Left: There are small keratin-filled cysts and cords of bland basaloid cells in a dense collagenous stroma. The appearance 
can closely mimic the superficial aspect of a microcystic adnexal carcinoma. 

Right: Bland basaloid cells form cords and small nests embedded in a densely sclerotic stroma. Keratinous cysts are 
present (bottom right). 

easy to see on H&E. DTE lacks ducts. The ducts 
in MAC are often subtle, especially at the super­
ficial aspect of the lesion. If a superficial shave 
biopsy shows multiple sweat ducts with obvious 
lumens, it is probably syringoma not MAC. 

Infiltrative BCC is included in the tadpole/ 
paisley tie differential, but it is usually the easi­
est to distinguish from MAC, DTE, and syringo­
ma. Although the infiltrative cords of basaloid 
tumor cells in BCC can have a tadpole shape, 
they lack ducts. Larger nests of more obvious 
BCC are often present in the biopsy. Infiltrative 
BCC also has a characteristic desmoplastic myx­
oid stroma that serves as a helpful clue. Both 
infiltrative BCC and MAC have similar clinical 
behavior, with high risk of local recurrence but 
low risk of metastasis or mortality, and both 
need complete excision with negative margins. 

When I am uncertain and the biopsy is small, I 
use a diagnosis of "infiltrative basaloid neoplasm" 
with a comment explaining the differential and 
recommending conservative complete excision 
to allow the entire lesion to be microscopically 
examined. Various immunostains have been 
reported as useful in sorting out the tadpole/ 
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paisley tie differential. I occasionally use some 
of these, but as I often still end up giving a de­
scriptive diagnosis and requesting re-excision, I 
tend to skip these immunostains in most cases. 
I believe a larger sample is usually much more 
helpful than immunohistochemistry here (1). 

Pattern: Cystic Spaces 
with Papillary Projections 

Syringocystadenoma Papilliferum (SCAP). 
SCAP is a benign sweat gland tumor that occurs 
most often on the scalp of children, where it 
presents as a warty or ulcerated plaque. It often 
arises in a preexisting nevus sebaceus. The mi­
croscopic appearance is very characteristic (fig. 
5-13). The epidermal surface is exophytic and 
verrucous. Multiple dilated glandular channels 
open from the skin surface and branch down 
into the underlying dermis. Papillary islands 
with central fibrovascular cores float within 
these dilated channels. The channels and the 
floating islands/papillae are lined by a double 
layer of bland cuboidal to columnar sweat duct­
type epithelium, sometimes showing apocrine 
snouts. Numerous plasma cells are a common 



finding in the fibrovascular cores of the islands/ 
papillae and in the adjacent dermis. 

Hidradenoma Papilliferum. Hidradenoma 
papilliferum is a benign sweat gland tumor 
that almost always arises in the anogenital 
region of women. It is a circumscribed cystic 
dermal lesion containing many papillae packed 
closely together creating a "maze-like" pattern 
(fig. 5-14). The cystic spaces and the papillae 
are lined by a double layer of bland cuboidal 
to columnar cells, often with apocrine snouts, 
similar to that of SCAP. 

Digital Papillary Adenocarcinorna. This 
rare sweat gland tumor presents as a nodule 
on the distal finger (or sometimes toe), usually 
of middle-aged adult men. Local recurrence is 
common, and some cases metastasize to region­
al lymph nodes or lung, sometimes long after 
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Figure 5-13 

SYRINGOCYSTADENOMA 
PAPILLIFERUM 

Top: The epidermal surface 
is exophytic and verrucous with 
overlying scale-crust. Multiple 
dilated glandular channels open 
from the skin surface and branch 
down into the underlying 
dermis. Papillary islands with 
central fi brovascular cores float 
within these dilated channels. 

Bottom: The channels and 
the floating islands/papill.ae 
are lined by a double layer of 
bland cuboidal to columnar 
sweat duct-type epithelium, 
sometimes showing apocrine 
snouts. Numerous plasma cells 
are present in the fibrovascular 
cores, a classic feature. 

initial diagnosis. Treatment involves wide local 
excision or even digit amputation in some cases. 

The tumor displays single or multiple nodules 
in the deep dermis or subcutis with no epider­
mal connection (fig. 5-15). The nodules are 
usually circumscribed and surrounded by dense 
fibrosis, although some may be infiltrative at the 
periphery. The nodules characteristically display 
prominent cystic spaces with variable numbers 
of papillae and/or micropapillae projecting into 
the spaces. Solid areas are usually composed of 
cellular sheets of oval, round, or even plump 
spindle cells. Ducts/tubules punctuate the solid 
zones; these are lined by columnar to cuboidal 
epithelium. The solid zones with tubules have 
a biphasic appearance that in some cases re­
sembles a biphasic synovial sarcoma. Squamoid 
whorls may be seen. 
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Figure 5-14 

HIDRADENOMA PAPILLIFERUM 

A: Many papillae are packed closely together within a cystic space. 
B: The branching papillae and intervening glandular channels create a "maze-like" pattern. 
C: The cystic spaces and papillae are lined by a double layer of bland cuboidal to columnar cells, often with apocrine 

snouts (right) and frank apocrine metaplasia (left). 

Most cases of digital papillary adenocarcino­
ma have a deceptively benign appearance by 
conventional cytologic and histologic criteria; 
they usually have banal nuclei and low mitotic 
activity. The digital location and presence of 
papillae are the crucial keys to recognizing this 
tumor and not misdiagnosing it as a benign 
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tumor. Digital papillary adenocarcinoma should 
be in the initial differential diagnosis for any 
adnexal tumor on the digits until it can be 
confidently excluded. If there is any doubt, I 
strongly recommend expert consultation. A 
lot is at stake for both the pathologist and the 
patient here. 



Pattern: Dermal Nodule with Cords/Chains/ 
Tubules and Chondromyxoid Stroma 

Mixed Tumor (Chondroid Syringoma). 
Similar to salivary gland mixed tumor (pleomor­
phic adenoma), cutaneous mixed tumor con­
sists of two intermingled cell types: epithelial 
and myoepithelial (fig. 5-16). Tumors composed 
mostly of myoepithelial cells with minimal 
or no epithelial component are referred to as 
myoepithelioma; cutaneous mixed tumor and 
myoepithelioma probably exist on a spectrum. 
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Figure 5-15 

DIGITAL PAPILLARY 
ADENOCARCINOMA 

A: There are both solid and cystic zones. 
Papillae protrude into the cystic spaces. 
Tubules/ducts punctuate the solid zones. 

B: Papillae and micropapillae project into 
the cystic spaces. Multiple predominantly 
solid cellular nodules are also present. 

C: The solid areas show multiple 
tubules/ducts/glands lined by bland 
cuboidal cells (black arrows). Cytologic 
atypia is often absent or minimal. The 
squamoid whorls are a characteristic 
finding but not always seen (green arrows). 

Mixed tumors have a wide range of histo­
logic patterns. The most common form is a cir­
cumscribed dermal nodule with glands/ducts/ 
tubules arranged haphazardly in a chondromyx­
oid stroma. The ducts are lined by bland cuboi­
dal to columnar cells similar to those of normal 
sweat ducts and of many of the other sweat 
gland tumors discussed previously. The epi­
thelial component may display other adnexal 
differentiation including apocrine, sebaceous, 
or even follicular. The stroma can vary greatly 
from sclerotic to myxoid to chondroid, and 
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may contain mature fat, cartilage, and bone in 
variable amounts. Myoepithelial cells are pres­
ent in the basal layer of glands/ducts and also 
scattered about in the stroma. Myoepithelial 
cells range from epithelioid to plasmacytoid to 
spindled to clear cell in their cytomorphology. 

Mixed tumor is also called chondroid syringo­
ma although that name is misleading as they 
do not really look like a syringoma and they do 
not always have cartilage. Myoepithelial cells 
are a dominant component of mixed tumor/ 
myoepithelioma, but other sweat gland tumors 
may also possess variable populations of myo­
epithelial cells. Myoepithelial cells typically 
coexpress S-100 protein along with cytokeratin 
and EMA. Calponin is also usually positive. 
However, smooth muscle actin (SMA), p63, and 
other markers of normal myoepithelial cells are 
often surprisingly negative in myoepithelial 
neoplasms (14,15). 

Malignant variants of mixed tumor and myo­
epithelioma are very rare and are challenging to 
diagnose. Marked cytologic atypia is probably 
the most reliable feature of malignancy in these 
tumors (14,16). Expert consultation is recom­
mended before making a diagnosis of myoep­
ithelial carcinoma or malignant mixed tumor. 

Primary Cutaneous Mucinous Carcinoma. 
Primary cutaneous mucinous carcinoma usually 
arises on the head and neck (especially near the 
eye) of elderly adults. It usually has indolent 
behavior. The classic microscopic appearance 
is nests of round cells floating in a sea of pale 
blue mucin in the dermis and/or subcutis (fig. 
5-17). Fibrous septa divide the sea of mucin into 
individual pools. The nuclei are often bland cy­
tologically although some possess more nuclear 
atypia. Apocrine snouts are commonly present. 

A large study by Kazakov et al. (17) found 
a spectrum of morphologic features similar to 
those seen in mucinous carcinoma of the breast, 
suggesting that this tumor may be a cutaneous 
analog. They also found that many cases of 
primary cutaneous mucinous carcinoma arose 
from in situ precursor lesions similar to ductal 
hyperplasia, atypical ductal hyperplasia, and 
ductal carcinoma in situ of the breast. Some pre­
cursor lesions to primary cutaneous mucinous 
carcinoma have neuroendocrine differentiation; 
these are known as "endocrine mucin-produc­
ing sweat gland carcinoma" (18). Identifying a 
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coexisting precursor lesion, either by H&E or by 
immunohistochemical detection of a peripheral 
myoepithelial layer in some parts of the lesion, 
proves that the mucinous carcinoma is of cu­
taneous origin rather than a metastasis (17,19). 

When an in situ precursor lesion is not identi­
fied, it can be challenging to determine whether 
the mucinous carcinoma is a cutaneous prima­
ry versus a metastasis. Statistics and clinical 
information are most helpful in this situation. 
Metastatic mucinous carcinoma to the skin is 
rare. When mucinous carcinoma of the breast 
involves the skin, it usually involves the skin 
on or near the breast (via direct extension or 
local recurrent growth) rather than metastasis to 
the skin of the head and neck (17). Immunostains 
will not help much in this scenario, as both skin 
and breast mucinous carcinomas have a similar 
immunophenotype (often positive for CK7, ER, 
and PR, but negative for CK20) (19). 

Intestinal mucinous carcinomas can rarely 
metastasize to the skin, but they usually display 
dirty necrosis, a useful clue (17). Intestinal mu­
cinous carcinomas usually express CK20 and 
CDX-2; these stains may be useful if there is 
concern for metastasis from an intestinal pri­
mary. I find the clinical scenario to be the most 
helpful: if the lesion is near the eye and there is 
no known history of mucinous carcinoma else­
where, then it is most likely primary cutaneous 
mucinous carcinoma. 

Sweat Gland Tumor lmmunohistochemistry 

Although most sweat gland tumors can be 
diagnosed on H&E, immunohistochemistry is 
sometimes helpful in challenging cases. A full 
discussion of the nuances of immunostaining 
patterns in sweat gland tumors is outside the 
scope of this book. However, the beginner should 
be aware of some of these markers so as to avoid 
confusion by unexpected stain results. 

Sweat gland tumors express various cytokera­
tins. EMA and carcinoembryonic antigen (CEA) 
highlight the luminal surface of sweat ducts (nor­
mal and neoplastic). Most benign and malignant 
skin adnexal tumors (sebaceous, sweat gland, 
and follicular) express nuclear p63 and p40 (with 
the notable exception of mucinous carcinoma), 
making these useful markers for distinguishing 
primary cutaneous adnexal carcinomas from 
metastatic adenocarcinoma from a visceral pri-
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Figure 5-16 

MIXED TUMOR (CHONDROID SYRINGOMA) 

A: This is a circumscribed dermal nodule with glands/ducts/tubules arranged haphazardly in a chondromyxoid stroma. 
This is the "classic" appearance, but mixed tumors can show a wide range of patterns. 

B: Disorganized epithelial and myoepithelial components are intermingled with chondromyxoid stroma (arrows). 
C: This example shows well-formed ducts/glands and cystic spaces lined by double layer cuboidal to columnar epithelium. 

The stroma is myxoid and contains mature adipocytes. 
D: This mixed tumor shows obvious cartilage (green arrow) and bone (yellow arrow). The ducts (black arrows) and 

myoepithelial cell aggregates (orange arrows) in the background are the key to recognizing this as a mixed tumor rather 
than a bone/cartilage tumor. 
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Figure 5-17 

PRIMARY CUTANEOUS MUCINOUS CARCINOMA 

A: Fibrous septa divide this dermal sea of mucin into 
individual pools. 

B: Nests of round cells are floating in a sea of pale blue 
rnucin. 

C: The nuclei are often bland cytologically although 
some cases show more atypia. 

mary site (20-22). sec (primary or metastatic), 
BCC, urothelial carcinoma, and many salivary 
carcinomas also express p63 and p40 (21). GATA3 
is positive in many skin adnexal tumors, SCC, and 
numerous other tumors throughout the body 
(23). Breast markers including GCDFP-15, ER, PR, 
and occasionally even Herz can be expressed by 
sweat gland tumors. Distinguishing sweat gland 
carcinoma from metastatic breast carcinoma can 
be very challenging without clinical information 
and imaging studies. SOX-10 is expressed in most 
cylindromas and spiradenomas; DOG 1 is also 
expressed in cylindroma (24). CDll 7 (CKIT) may 
be positive in porocarcinoma (8). 
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HAIR FOLLICLE PROLIFERATIONS 

Hair follicle tumors can be complicated. They 
show a wide variation of patterns. They may 
mimic BCC, sec, or other tumors. The different 
entities often overlap with one another mor­
phologically and do not always fit neatly into 
a single diagnostic box. Varying classification 
schemes and terminologies published in the lit­
erature have added complexity to the situation. 
One of my earliest dermpath mentors, Ronald 
Rapini MD, sums up the situation perfectly: 
"Classifying snowflakes is easier" (25). But don't 
lose hope yet! I like to use a simplified approach 
to follicular tumors that focuses on the basic 



Figure 5-18 

TRICHOFOLLICULOMA 

Above: Multiple immature hair follicle roots are budding 
outward from a central dilated hair follicle (arrow). The 
dilated follicle opens to the skin surface, although the 
epidermal connection is not always visible in the given 
section as this case demonstrates. 

Right: The dilated central follicle has a lining resembling 
normal epidermis and contains keratin debris. The 
immature follicles budding out of it resemble normal follicle 
roots but are smaller and less organized. The surrounding 
pink fibrous stroma is classic for follicular tumors. 

patterns and the clinically relevant aspects 
rather than splitting hairs (yes, I just did that) 
over nomenclature and embryology. Hopefully, 
it will be easier than classifying snowflakes. It is 
useful to know the basic histology of normal hair 
follicles before trying to learn about follicular 
tumors, as many of these tumors recapitulate 
various parts of the normal follicle (see fig. 6-1). 

Trichofolliculoma 

Trichofolliculoma consists of multiple imma­
ture hair follicle roots budding outward from 
a central dilated hair follicle (fig. 5-18). The 
lesion has a "hen and chicks" appearance, with 
"baby" follicles (the "chicks") budding out from 
the central "mother" follicle (the "hen") (25). 
The dilated follicle opens to the skin surface, al­
though the epidermal connection is not always 
evident depending on the plane of sectioning, 
which can make the central follicle look like a 
cyst. The dilated central follicle has a lining that 

, .. 
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resembles normal epidermis, recapitulating the 
infundibulum of a normal hair follicle. Keratin 
debris and fragments of hair shaft may be pres­
ent in the central dilated follicle. The immature 
follicles budding out of the main cystic follicle 
resemble normal hair follicle roots, but they are 
smaller and less organized. As with many other 
benign follicular proliferations, the entire lesion 
is usually surrounded by dense fibrous stroma. 

Several other benign lesions also have a 
dilated central follicle opening to the skin sur­
face: folliculosebaceous cystic hamartoma (aka 
sebaceous trichofolliculoma), dilated pore (of 
Winer), and pilar sheath acanthoma. Follicu­
losebaceous cystic hamartoma is very similar to 
trichofolliculoma, except that there are mature 
sebaceous glands (rather than small immature 
hair follicle roots) budding off of the central 
cystic follicle (fig. 5-19). Dilated pore has a large 
central cystic follicle opening to the skin surface 
but with nothing budding out from it (i.e., no 
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Figure 5-19 

FOLLICULOSEBACEOUS CYSTIC HAMARTOMA 
(SEBACEOUS TRICHOFOLLICULOMA) 

Basically, it looks like a trichofolliculoma but with 
sebaceous glands instead of immature hair follicles budding 
out of the central dilated follicle. The pink fibrous follicular 
stroma is abundant in this case. 

sebaceous glands or immature hair roots) (fig. 
5-20). The epithelial lining of a dilated pore is 
thin and looks like epidermis. Dilated pore looks 
identical to the punctum (opening to the skin 
surface) overlying a follicular cyst of the infun­
dibular type, which is what some dilated pores 
may actually represent. Pilar sheath acanthoma 
is a rare lesion that looks similar to dilated pore, 
but with much thicker acanthotic epithelial 
lining. It has large expanded rete budding out 
from the central cystic follicle, but there are 
no hair roots or sebaceous glands budding out. 

Trichoepithelioma 

Trichoepitheliomas are benign hair follicle 
tumors composed of dermal nests or cords 
of basaloid cells with peripheral palisading, 
yielding a pattern similar to that of BCC (fig. 
5-21). They are usually small and superficial, 
and they often connect to normal hair follicle 
or the overlying epidermis. The nests are sur­
rounded by a fibrous often cellular stroma. The 
oval to spindle stromal cells tend to aggregate 
and coalesce around the basaloid nests, forming 
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Figure 5-20 

DILATED PORE OF WINER 

There is a large central cystic follicle opening to the skin 
surface but with nothing budding out from it (i.e., no sebaceous 
glands or immature hair roots; contrast this with figs. 5-18 and 
5-19). The epithelial lining is thin and looks like epidermis. 

small nodules (papillary mesenchymal bodies) 
that push into the basaloid nests, recapitulat­
ing how the hair papilla invaginates into the 
hair bulb in a normal follicle. The appearance 
reminds me of holding a balloon (the basaloid 
nest) in one hand and pressing your fist (the 
papillary mesenchymal body) into it with the 
other hand. Papillary mesenchymal bodies are 
a classic feature but not always present. Calci­
fications, keratin cysts, and keratin granulomas 
are commonly present. 

Distinguishing trichoepithelioma from BCC is 
easy in cases with classic features, but it can be 
quite challenging when those features are absent 
or when viewing a small partial biopsy. I find 
the stromal features to be most helpful in mak­
ing the distinction, since the nests of basaloid 
cells can look nearly identical cytologically in 
the two entities. Rather than the loose myxoid/ 
mucinous stroma of BCC, trichoepithelioma has 
the dense fibrous stroma that is characteristic 
of many hair follicle tumors. Mucin-filled cleft 



artifact between the basal layer of the nests and 
the surrounding stroma is a feature of BCC and is 
not usually seen in trichoepithelioma (although 
pools of mucin are sometimes present within the 
nests themselves in trichoepithelioma). Papillary 
mesenchymal bodies are rarely seen in BCC and 
strongly favor trichoepithelioma (or other be­
nign follicular proliferations). Ulceration, deep 
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Figure 5-21 

TRICHOEPITHELIOMA 

A: Dermal nests of basaloid cells are surrounded by pink 
fibrous stroma. Multiple keratin cysts are present. 

B: Nests of basaloid cells have peripheral palisading but 
lack clefting artifact with mucin like basal cell carcinoma 
usually has. The nests are surrounded by pink cellular 
fibrous stroma and multiple papillary mesenchymal bodies 
are present (arrows). 

C: Papillary mesenchymal bodies (arrow): oval to spindle 
stromal cells aggregate and coalesce around the basaloid 
nests, forming small nodules that push into the nests. This 
is a classic feature but not always present. 

infiltrative growth, and perineural invasion favor 
BCC over trichoepithelioma. 

Various immunostains have been studied in 
attempt to distinguish trichoepithelioma and oth­
er follicular tumors from BCC. I do not routinely 
use immunostains for these cases in my practice, 
with the exception of CK20, which I have found 
to be helpful on occasion. CK20 highlights normal 
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Merkel cells that are usually scattered throughout 
trichoepithelioma and other follicular tumors but 
are typically absent from BCC (26). Ber-EP4 is not 
helpful in this differential diagnosis, as it stains 
BCC, trichoepithelioma, and trichoblastoma (27). 
When I am uncertain, especially if it is a partial 
shave biopsy of a lesion from sun-damaged facial 
skin, I make a diagnosis of "basaloid neoplasm" 
with a comment that the differential includes 
trichoepithelioma and BCC (I try to at least fa­
vor one over the other if I can). This allows the 
dermatologist to decide whether to do additional 
treatment or to watch and wait, depending on 
the clinical scenario and their level of concern. 

Trichoblastoma 

Trichoblastoma probably exists on a spectrum 
with trichoepithelioma. Both are benign follicu­
lar tumors with a basaloid appearance that can 
mimic BCC, so it is a good idea to keep all three 
entities in the differential diagnosis for basaloid 
neoplasms. I think of trichoblastoma like tricho­
epithelioma's big brother. Trichoblastomas are 
often larger and deeper and lack connection to 
the epidermis whereas trichoepitheliomas are 
usually smaller superficial tumors that show 
epidermal connection. The distinction is not 
of clinical importance since both are benign. 

Trichoblastoma commonly presents as a 
slow-growing nodule, sometimes several centi­
meters, on the scalp or other head and neck sites 
of middle aged or older adults. It is a blue cellular 
nodule/s in the dermis or subcutis composed of 
basaloid nests arranged in a variety of patterns 
(fig. 5-22). The nests are composed of uniform 
basaloid cells with peripheral palisading, and 
may be large or small. Sometimes they are inter­
connected by thin cords or strands of tumor cells. 
There is usually no connection to the epidermis 
or normal hair follicles. The lesion is usually 
surrounded by the characteristic cellular and/or 
fibrous stroma that is seen in trichoepithelioma 
and other follicular neoplasms. Papillary mesen­
chymal bodies are sometimes present. 

Features that distinguish trichoblastoma 
from BCC are discussed in the trichoepithe­
lioma section above. The presence of charac­
teristic fibrous stroma and absence of clefting 
artifact around nests support trichoblastoma/ 
trichoepithelioma instead of BCC. As with 
trichoepithelioma, if there is uncertainty in 
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making the distinction from BCC, I use a term 
like "basaloid neoplasm" with a comment that 
the differential includes trichoblastoma/tricho­
epithelioma and BCC. 

Rare examples of trichoblastoma can undergo 
malignant transformation, either in the epithe­
lial cells or the spindled stromal cells. Marked 
cytologic atypia, zonal necrosis, and atypical mi­
totic forms are clues for this. However, normal 
mitoses and individual apoptotic cells are often 
present in benign trichoblastomas and are not 
by themselves indicative of malignancy. Expert 
consultation is recommended before making 
this challenging diagnosis. 

Desmoplastic Trichoepithelioma (DTE) 

DTE presents as a small papule on the face of 
adults (women> men). Although it is considered 
a variant of trichoepithelioma, it has a totally 
different microscopic appearance (see fig. 5-12). 
It does not have the blue basaloid nodules seen in 
conventional trichoepithelioma, trichoblastoma, 
or nodular BCC. Instead, DTE has the tadpole/ 
paisley tie pattern previously discussed in the 
sweat gland tumor section. Bland basaloid or 
squamoid cells form thin cords/chains arranged 
haphazardly within a dense fibrous stroma in the 
dermis. Small keratin cysts, keratin granulomas, 
and calcifications are often present. Like con­
ventional trichoepithelioma, DTE also usually 
has scattered passenger Merkel cells that can be 
detected with CK20 immunostain. 

The differential diagnosis for DTE includes 
MAC, syringoma, and infiltrative/morpheaform 
BCC, with the distinction from MAC being the 
most challenging (see section on MAC for further 
discussion). When I favor DTE but only have a 
small shave biopsy (i.e., the deep border of the 
lesion is not visible), I usually add a comment re­
questing conservative complete excision to be sure 
I am not missing a superficially sampled MAC. 

Trichilemmoma 

This benign follicular proliferation is quite 
common. It presents in adults as a small papule 
on the nose/face, often clinically resembling a 
verruca (some believe it may actually be a vari­
ant of verruca rather than a follicular neoplasm). 
It also has a verrucous appearance microscopi­
cally, with papillomatosis, hypergranulosis, tiers 
of parakeratosis, and dilated papillary dermal 



vessels (fig. 5-23). Below this verrucous sur­
face, the epidermis expands and bulges/pushes 
down into the upper to mid dermis forming a 
bowl shape. The keratinocytes in this bulging/ 
pushing area usually show pale/clear cytoplasm, 
and the basal layer shows prominent nuclear 
palisading, at least focally; these features are 
recapitulating the outer root sheath of a normal 
hair follicle. Dense pink basement membrane 
deposits may be present in the dermis. 

Desmoplastic trichilemmoma is a benign mor­
phologic variant of trichilemmoma that has a 
central zone with cords of basaloid/squamoid 

Adnexal Tumors 

Figure 5-22 

TRICHOBLASTOMA 

A: There is a blue deep dermal cellular nodule with 
no epidermal connection. 

B: Multiple basaloid nests are embedded in a cellular 
fibrous stroma. There is no clefting artifact. Note 
the sharp circumscription of the lesion and how the 
follicular stroma is distinctly different from adjacent 
dermis. 

C: Nests of basaloid cells with peripheral palisading 
are surrounded by pink cellular fibrous stroma, just like 
trichoepithelioma. This case shows small nests but some 
cases have large nests or even solid nodules. 

cells arranged haphazardly in a desmoplastic 
and/or myxoid/mucinous stroma. These areas 
of desmoplastic change can closely resemble 
infiltrative BCC or sec, especially on a small 
biopsy. Identifying adjacent conventional 
trichilemmoma (clear/pale cells and peripher­
al palisading), which is usually present at the 
periphery of the lesion, is the key to making 
the correct diagnosis and avoiding unnecessary 
additional surgery for the patient. However, on 
a small superficial biopsy, these areas may be ab­
sent, making the distinction nearly impossible. 
The desmoplastic pattern in trichilemmoma is a 
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Figure 5-23 

TRICHILEMMOMA 

A: The epidermis expands and bulges/pushes down into the dermis forming a bowl shape. The keratinocytes are pale to 
clear. There is surface verrucous change. 

B: The verrucous surface change is prominent in this example. The pale keratinocytes bulging down into the dermis are 
the key to recognizing this as a trichilemmoma rather than a verruca vulgaris. 

C: The keratinocytes show pale/clear cytoplasm with prominent nuclear palisading along the basal layer. There is no 
clefting artifact. 

potential pitfall for pathologists but is of no clin­
ical significance; these are totally benign. When 
there is uncertainty on a small biopsy between 
desmoplastic trichilemmoma and infiltrative 
BCC/SCC, I use a term like "basaloid neoplasm" 
and a comment to explain the uncertainty and 
give a differential diagnosis. 

Patients with Cowden syndrome (an auto­
somal dominant disease due to germline PTEN 
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mutation) develop multiple trichilemmomas 
and have increased risk for visceral carcinomas 
(including thyroid, breast, and endometrial). 
My former dermatology residents taught me a 
fun way to remember this: Cowden syndrome 
is associated with "trichilem-mooo-mas" (a 
cow says "mooo"). Most trichilemmomas seen 
in my practice are solitary and sporadic rather 
than syndromic. I do not routinely mention 
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Figure 5-23, continued 

D: There is a central zone with cords of basaloid/squamoid cells arranged haphazardly in a clesmoplastic and myxoid/mucinous 
stroma (yellow arrow). Identifying adjacent conventional trichilemmoma at the periphery of the lesion (green arrows) is the key 
to making the correct diagnosis 

E: The central areas of desmoplastic change can closely resemble infiltrative BCC or SCC, especially on a small biopsy. 
Focal clear cell change (black arrow), peripheral palisading (yellow arrow), and dense pink basement membrane (green arrow) 
are clues for trichilemmoma here. 

Cowden syndrome in my report unless there are 
multiple trichilemrnomas or some other history 
suggestive of Cowden syndrome. 

Pilomatricoma 

This is a benign follicular tumor that reca­
pitulates the hair matrix (bulb/root). It presents 
as a firm nodule, often on the face of children, 
although it can arise at others sites and occur in 
adults. It is an irregular dermal nodule composed 
of two main components: 1) pink sheets of 
dead keratinocytes ("ghost" or "shadow" cells), 
and 2) sheets of small round blue basaloid cells 
(resembling the matrical cells seen in the root/ 
bulb of normal hair follicles) (fig. 5-24). These 
components are mixed together haphazardly and 

are present in variable amounts, ranging from 
extensive sheets of round blue matrical cells in 
some cases to only pink ghost/shadow cells with 
no identifiable matrical cells in others. 

The surrounding dermis is usually fibrotic 
and briskly inflamed with abundant granulo­
matous infiltrate and foreign body giant cells. 
Calcifications are common, and some cases 
even have metaplastic bone. The round blue 
matrical cells often have brisk mitotic activity; 
this alone is not a feature of malignancy in 
pilomatricoma. Malignant pilomatricoma (mat­
rical carcinoma) would also have severe nuclear 
atypia/pleomorphism, atypical mitotic figures, 
and/or infiltrative growth. 
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Figure 5-24 

PILOMATRICOMA 

A: Pilomatricoma is composed of two components in 
varying amounts: 1) pink sheets of dead keratinocytes 
("ghost" or "shadow" cells) (yellow arrow) and 2) sheets 
of small round blue basaloid matrical cells (black arrow). 
Brisk background inflammation is common (green arrow). 

B: Some cases show only pink ghost/shadow cells (yellow 
arrows) with no identifiable blue matrical cells. Calcifications 
are common (black arrow), as are multinucleated foreign 
body giant cells (green arrow). 

C: The round blue matrical cells have uniform nuclei 
and often show brisk mitotic activity (black arrows). 
Pleomorphism or atypical mitotic figures are not present. 
Note the adjacent ghost cells (yellow arrow) and giant cell 
reaction (green arrows). 
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6 CYSTS 

Cysts are common benign skin lesions consist­
ing of an epithelial lining with a central open 
space that is often filled with keratin debris. The 
classification of cysts is based on the type of epi­
thelial lining. Most cutaneous cysts are probably 
of hair follicle origin, and the various types of 
lining epithelia are analogous to different parts 
of the normal hair follicle (fig. 6-1). Some cysts 
are of sweat gland origin (e.g., hidrocystoma) 
and some tumors develop secondary cystic 
change (e.g., hidradenoma). There are a few 
other rare cysts that this chapter won't cover, 
so if you encounter something not discussed 
here, dig deeper in a full size dermatopathology 
textbook or the literature. 

Cysts present clinically as skin-colored or 
erythematous nodules. Many, many different 
tumors (e.g., dermatofibrosarcoma protuberans, 
adnexal tumors, cutaneous metastases) have an 
identical clinical appearance. Some pseudocysts 
have a cystic appearance, although they lack a 
true epithelial lining (e.g., digital mucous cyst, 
ganglion cyst). A clinical differential diagnosis of 
11 cyst" usually just means that there is a dermal or 
subcutaneous nodule but what is actually making 
that nodule could be many different things. 

EPIDERMOID CYST (FOLLICULAR 
CYST, INFUNDIBULAR TYPE) 

Epidermoid cysts are often called 11epidermal 
inclusion cyst" by pathologists and 11sebaceous 
cyst" by surgeons, although both terms are tech­
nically incorrect. True epidermal inclusion cysts 
do look similar but they are due to penetrating 
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Figure 6-1 

HAIR FOLLICLE HISTOLOGY 

Above: Many cysts arise from 
(or recapitulate) various parts of the 
normal hair follicle. 

Left: A closer look at the many 
different components of a normal 
hair follicle. This image shows 
the complex transition from the 
matrical cells of the hair bu! bl 
root into the inner and outer root 
sheaths and developing hair shaft. 
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Figure 6-2 

FOLLICULAR CYST, INFUNDIBULAR TYPE 

A: A rare example excised intact (most often, these specimens consist of only fragments of cyst wall and flaky keratin 
cyst contents). This perfect section shows the cyst connecting to the skin surface via a narrow opening (essentially a "dilated 
pore"), which corresponds to the "punctum" seen clinically. 

injury in which epidermis is displaced into the 
dermis and grows into a cyst in the midst of a 
scar. The closest thing to a true 11sebaceous cyst" 
would be a steatocystoma (see below). 

Follicular infundibular cysts are lined by 
stratified squamous epithelium that closely 
resembles the normal epidermis (and the infun­
dibular portion of the hair follicle, the portion 
of the follicle that opens to the epidermis) (fig. 
6-2). The granular layer is present. They are 
filled with loose flaky keratin debris. When they 
rupture, they produce mixed inflammation and 
a granulomatous reaction, often with giant cells. 
Sometimes a neutrophilic abscess forms around 
a ruptured cyst; if this is particularly robust, I 
will usually mention in a comment that abscess 
is also present, and if it persists, correlation with 
microbial cultures would be recommended. I 
do not routinely use periodic acid-Schiff (PAS), 
GMS, or Gram stains for granuloma or abscess 
that is obviously due to a ruptured cyst. Scar 
will eventually develop after the cyst ruptures. 
Sometimes an old ruptured cyst will only have 
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scar and naked hair shafts or focal granulomas 
with keratin debris (11 keratin granuloma") but 
no obvious cyst epithelial lining (fig. 6-3). 

Small superficial follicular infundibular cysts 
are called 11milia" (singular: 11milium") (fig. 6-4); 
these are sometimes biopsied from the face since 
they can clinically mimic basal cell carcinoma 
(BCC). If a biopsy of a small facial papule that 
clinically was concerning for BCC shows only a 
small area of granulomatous infiltrate, I usually 
diagnose this as "suggestive of ruptured cyst or 
follicle" (fig. 6-5). Special stains for infection are 
usually not needed in this situation. If there are 
many neutrophils or plasma cells in a nonfacial 
location, or an unusual clinical scenario, then I 
may do special stains for infection. 

PILAR/TRICHILEMMAL CYST (FOLLICULAR 
CYST, ISTHMUS-CATAGEN TYPE) 

These cysts are usually easily diagnosed by 
looking at the glass slide with the naked eye; no 
microscope required! They are perfectly circum­
scribed pink nodules, often from the scalp, that 



have foci of purple calcification (fig. 6-6). They 
usually "pop out/shell out" surgically and can 
be easily removed intact by the dermatologist, 
like a marble in the skin. 

Microscopically, the solid pink appearance is 
due to dense compact keratin that fills the entire 
cystic space. Calcifications in the keratin debris 
are commonly seen. The cyst lining is bland strat-

Cysts 

Figure 6-2, continued 

B: The cyst is lined by stratified squamous 
epithelium that closely resembles the 
infundibular portion of the hair follicle 
(which looks like normal epidermis). Note 
the presence of a granular layer. It is filled 
with loose flaky keratin debris. 

C: A ruptured follicular infundibular 
cyst. The displacement of keratin debris into 
the dermis produces a robust inflammatory 
response. 

D: A neutrophilic abscess can form 
adjacent to a ruptured cyst. The presence 
of loose keratin flakes (arrows) within the 
inflammation is evidence of a ruptured cyst 
even if the cyst lining is not present. 
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ified squamous epithelium and the granular layer 
is usually absent or markedly diminished. This 
lining recapitulates the isthmus of the hair fol­
licle, the zone where the sebaceous gland drains 
into the follicle via the sebaceous duct. The glassy 
keratinocytes from the lining transition directly 
into a dense sheet of compact keratin that fills 
the cyst (trichilemmal keratinization pattern). 
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Figure 6-3 

KERATIN GRANULOMA 

Flakes of keratin debris (left) from 
an old ruptured cyst are surrounded 
by a dense aggregate of histiocytes 
and foreign body giant cells (right). 
Clefting artifact around the keratin 
flakes produces a pattern similar to 
cholesterol clefts. 

Figure 6-5 

"SUGGESTIVE OF RUPTURED 
CYST OR FOLLICLE" 

If a biopsy of a small facial papule 
that clinically was concerning for basal 
cell carcinoma (BCC) shows only a small 
area of granulomatous infiltrate, mixed 
inflammation, and/or scar, I usually 
diagnose this as "suggestive of ruptured 
cyst or follicle." 
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Figure 6-4 

MILIA 

These are small superficial follicular 
infundibular cysts (green arrows). Some 
of the milia have previously ruptured, 
leaving behind only small keratin 
granulomas (yellow arrows). 
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PROLIFERATING PILAR/ 
TRICHILEMMAL TUMOR 

These are nodules with zones resembling 
pilar/trichilemmal cyst but also with more sol­
id zones composed of proliferating squamous 
epithelium that fills the center of the cyst, 
partially or completely filling it (fig. 6-7). The 
appearance is similar to that of well-differenti­
ated squamous cell carcinoma (SCC), but the 
lesion is usually a circumscribed deep nodule 
without connection to the epidermis, may be 
in a younger patient, and also usually has areas 
of obvious pilar/trichilemmal cyst lining. The 
dense compact pink keratin is intermingled 

Figure 6-6 

PILAR/TRICHILEMMAL CYST 

Cysts 

A: These cysts can usually be diagnosed easily 
just by looking at the glass slide with the naked 
eye; no microscope required. They are sharply 
circumscribed dermal nodules that usually "pop out/ 
shell out" surgically and are thus received intact by 
the laboratory. They are filled with dense pink keratin, 
often with purple foci of calcification. 

B: Dense compact orthokeratin fills the cyst 
completely or nearly so (sometimes the center is 
artifactually absent). Contrast this dense keratin to the 
loose flaky keratin contents of a follicular infundibular 
cyst (fig. 6-2A, B). 

C: The cyst is lined by stratified squamous 
epithelium with glassy pink cytoplasm. The granular 
layer is usually absent or markedly diminished. These 
glassy keratinocytes transition directly into the dense 
pink keratin filling the cyst. 

with the proliferating squamous areas giving a 
"rolls and scrolls" appearance, which is a helpful 
clue on small partial biopsies. 

Without seeing the periphery of the lesion, 
the diagnosis can be difficult to make with cer­
tainty. Complete excision to allow for examina­
tion of the entire tumor is useful in difficult cases. 
Rare malignant variants exist, which are usually 
large and infiltrative. I recommend expert con­
sultation before making a diagnosis of malignant 
proliferating pilar/trichilemmal tumor, since it is 
much more likely to be a benign case that just 
looks scary due to lack of familiarity with the 
proliferative pattern of this lesion. 
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Figure 6-7 

PROLIFERATING PILAR/ 
TRICHILEMMAL TUMOR 

A: This example resembles 
conventional pilar cyst, except 
for one area where the epithelial 
lining is proliferating and 
growing into the cyst lumen 
(arrows). 

B: Other examples are more 
robust and almost completely 
filled with irregular islands and 
trabeculae of proliferating glassy 
pink keratinocytes. Even though 
the appearance is complex cen­
trally, note the smooth circum­
scribed border (arrows). 

C: The islands of proliferative 
epithelium sometimes resemble 
a scroll rolling up at both ends 
("rolls and scrolls" appearance). 
The epithelium is glassy and 
pink and transitions directly into 
sheets of dense compact pink 
keratin, just like a conventional 
pilar cyst. 

D: Some areas can closely 
resemble well-differentiated 
squamous cell carcinoma. The 
foci of trichilemmal keratin­
ization (similar to a conven­
tional pilar cyst) are clues to the 
diagnosis (arrows). 
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Figure 6-8 

STEATOCYSTOMA 

Left: Mature sebaceous glands are often seen emptying directly into the cyst lumen (arrows). The cyst wall may be 
convoluted. 

Right: The cyst lining is stratified squamous epithelium with a characteristic wavy "shark-tooth" surface covered by a thick 
pink cuticle layer of keratin on the luminal surface (right). Note the mature sebaceous gland (left) connected to the cyst lumen. 

STEATOCYSTOMA 

This may be the closest thing to true "seba­
ceous cysts" that exist in humans. It is a cyst with 
a lining of stratified squamous epithelium with a 
wavy "shark-tooth" surface that has a thick pink 
cuticle layer on the surface (fig. 6-8). This thick 
pink layer is similar to the lining of the sebaceous 
duct, which is part of the hair follicle unit. Ma­
ture sebaceous glands are often seen emptying 
directly into the cyst lumen. When multiple tiny 
hair shafts are present in the cyst lumen, it is 
referred to as a vellus hair cyst (fig. 6-9). 

HIDROCYSTOMA AND CYSTADENOMA 

Hidrocystomas are benign simple sweat duct 
cysts. They are translucent papules on the 
upper cheek, more often in women. They are 
composed of one or several dilated cysts in the 
dermis with a double layer of benign cuboidal 
epithelium (resembling that of normal sweat 
ducts) (fig. 6-10). Apocrine snouts are sometimes 
seen in the lining. A small superficial shave 

Figure 6-9 

VELLUS HAIR CYST 

Multiple tiny hair shafts are present in the cyst lumen 
intermingled with flakes of loose keratin debris. The cyst 
lining (not shown) is often similar to that of steatocystoma. 
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Figure 6-10 

HIDROCYSTOMA 

Above: These small dermal cysts are 
essentially glorified markedly dilated 
sweat ducts. 

Right: The cyst lining is double layered 
cuboidal or columnar lining, sometimes 
with apocrine snouts. 

biopsy (as is common when dermatologists bi­
opsy a small papule on the face) may only barely 
sample the surface of the lesion; there may be 
only a tiny strip of cuboidal epithelium along 
the base of the shave. 
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A hidrocystoma that has areas of more com­
plex or thicker epithelium is referred to as cysta­
denoma. These remind me a bit of usual ductal 
hyperplasia of the breast. 



7 INFECTIOUS DISEASES 

Infectious diseases involving the skin are 
numerous. I have attempted to select only the 
most relevant ones, which was a challenging 
task. I have focused on infections that essen­
tially only occur in skin, as well as ones that 
occur elsewhere in the body, but have a unique 
appearance or special clinical significance when 
they occur in the skin. I have also focused more 
on infections likely to be encountered in the 
United States, as that is where I practice and 
these are entities with which I have the most 
personal experience. There are many more in­
fections in dermatopathology that are not men­
tioned here due to limited space: lobomycosis, 
paracoccidiomycosis, protothecosis (an algae 
that infects humans), larva migrans, sparganosis 
(a worm you can get from eating raw snake or 
frog meat), amoebiasis, and others. The reader 
is encouraged to consult other textbooks to 
learn more about these additional infections. 

In particular, pay special attention to infections 
that are endemic to the area where you practice. 
General histologic clues for cutaneous infection 
are listed in Table 7-1. 

IMPETIGO AND STAPHYLOCOCCAL 
SCALDED SKIN SYNDROME 

Impetigo is bacterial infection in the stratum 
corneum, usually due to Staphylococcus aureus or 
Streptococcus pyogenes. It is common in childhood 
but also seen in adults. Impetigo sometimes oc­
curs as a secondary process ("impetiginization") 
on top of an underlying primary inflammatory 
dermatosis, such as atopic/eczematous dermati­
tis. The stratum corneum shows parakeratosis, 
serum crust, neutrophils, and cocci bacteria 
(fig. 7-1). The bacteria are often visible with the 
hematoxylin and eosin (H&E) stain, but some­
times Gram stain can be helpful in identifying 
them (note that bacteria may also be positive 

Figure 7-1 

IMPETIGO 

Left: The spongiotic epidermis has a layer of overlying scale crust (pink fibrin with parakeratosis). 
Right: Colonies of cocci bacteria and scattered neutrophils are embedded in the scale crust. 
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Table 7-1 

GENERAL HISTOLOGIC CLUES FOR CUTANEOUS INFECTION 

Pattern 

Neutrophils in stratum corneum or subcorneal blister 

Neutrophilic abscess in dermis or subcutis 

Granulomatous (or histiocyte-rich) dermatitis with plasma 
cells and/or neutrophils 

Ischemic changes in epidermis, dermis, or eccrine coils 
Dermal hemorrhage without inflammation in immuno­

su ppressed patient 
Thrombi in vessels 

Pseudoepitheliomatous epidermal hyperplasia 

Linear/serpiginous granulomas or histiocytic infiltrate 
Granulomas or histiocytic infiltrate tracking along nerves 

"Burrow" in stratum corneum 
Dense mixed inflammation with many eosinophils 
Scattered atypical CD30+ lymphocytes 

Psoriasiform acanthosis with lichenoid lymphoplasmacytic 
infiltrate 

Superficial and deep perivascular dermatitis with plasma cells 

Type of Infection 

Tinea (dermatophytosis) 
Impetigo 

Bacterial abscess 
Deep fungal infection• 
Atypical mycobacteria 
Many others 

Deep fungal infection• 
Atypical mycobacteria 
Leprosy 
Tuberculosis 

Angioinvasive fungal infection 

Deep fungal infections (especially coccidioidomycosis, 
blastomycosis, chromoblastomycosis, phaeohypho­
myosis) 

Leishmaniasis 
Some atypical mycobacteria 
Tuberculosis verrucosa cutis 
Various noninfectious mimics (squamous cell carcino­

ma, halogenoderma, granular cell tumor, others) 

Leprosy 

Scabies 

Syphilis 

•"Deep fungal infection" refers to fungal infection involving the dermis, subcutis, or deeper soft tissues (e.g., phaeohypho­
mycosis, coccidioidomycosis, blastomycosis). 

on periodic acid-Schiff diastase [PASD] stain). 
The abundant parakeratosis and serum result in 
the classic "honey-colored" crust seen clinically. 

Bacterial toxins can lead to acantholysis in 
the underlying epidermis, creating a subcorneal 
blister filled with neutrophils, acantholytic kerat­
inocytes, and bacteria: this is bullous impetigo (fig. 
7-2). This should not be confused with staphylo­
coccal scalded skin syndrome (SSSS), which is also 
a subcorneal acantholytic blistering process but 
without bacteria or neutrophils (fig. 7-3). In SSSS, 
the S. aureus bacteria are growing elsewhere in 
the body and their circulating toxins cause sterile 
blistering of the skin at remote sites. Clinically, 
SSSS is very different from impetigo. It results 
in widespread skin sloughing and can clinically 
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mimic Stevens-! ohnson syndrome/toxic epidermal 
necrolysis (SJS/TEN), although they are different 
histologically. In SJS/TEN the blistering is due to 
interface dermatitis whereas in SSSS it is due to 
subcorneal acantholysis (see chapter 8). 

HERPES 

Herpetic dermatitis results from either herpes 
simplex virus (HSV type 1 or 2) or varicella zoster 
virus (VZV). HSV and VZV both produce painful 
erythematous vesicles that eventually ulcerate 
and crust. HSV usually causes oral or genital 
blisters whereas VZV causes either widespread 
acute crops of vesicles in unvaccinated children 
or adults (varicella, also known as "chicken 
pox") or dermatomal vesicles in older adults 



Infectious Diseases 

Figure 7-2 

BULLOUS IMPETIGO 

Left: There is a subcorneal blister due to acantholysis. 
Right: At higher power, purple aggregates of cocci bacteria (arrows) and neutrophils are intermingled with bright pink 

necrotic acantholytic keratinocytes. 

(zoster). lmmunocompromised patients can 
get disseminated herpetic dermatitis, which is 
a medical emergency. 

HSV and VZV produce essentially identical 
histologic features: acantholytic blisters with 
brisk inflammation (fig. 7-4). The blisters are 
often ulcerated and necrotic with nuclear debris 
and many neutrophils ("dirty necrosis"). A brisk 
superficial and deep perivascular lymphocytic 
infiltrate is often present, and lichenoid interface 
alteration may also be seen. When hair follicles 
are infected, it results in destruction and necrosis 
of the follicle and sebaceous gland. These features 
are clues for herpes. The diagnosis is confirmed 
by identifying herpetic viral cytopathic effect 
in acantholytic keratinocytes within the blister, 
characterized by large nuclei with multinucle­
ation, nuclear molding, and margination of 
chromatin (the "3 Ms" of herpes). Nuclei will 
also have homogenized "ground (frosted) glass" 
chromatin and may have large eosinophilic 
(Cowdry type A) viral nuclear inclusions. 

I use a diagnosis of "herpetic dermatitis" as the 
top line of my report. If the dermatologist needs 
to know which type of herpes it is, then I can per­
form HSV and VZV immunostains upon request. 
In ulcers with extensive necrosis and inflamma-

tion, viral cytopathic effect may be obscured. 
Immunostains for HSV or VZV are helpful in these 
cases if there is suspicion for herpes clinically or 
histologically. These immunostains can show an 
unusual cross-reactivity with cocci bacteria on the 
skin surface, so when cocci aggregates are visible 
on H&E-stained slides, use caution interpreting 
the HSV and VZV immunostains. 

MOLLUSCUM CONTAGIOSUM 

Molluscum contagiosum virus (a member of 
Poxviridae) produces an indolent skin infection 
common in children and also sometimes in 
adults. It produces pearly papules with central 
umbilication, which correspond microscopically 
to a polypoid lesion with a cup-shaped crateriform 
invagination down from the epidermis (fig. 7-5). 
When the section is not from the center of the 
lesion, the epidermal connection is not visible, 
which gives the appearance of a polyp with a cyst 
in the middle of it. The invagination/cyst is lined 
by benign keratinocytes with large round uniform 
eosinophilic cytoplasmic inclusions (molluscum 
bodies or Henderson-Patterson bodies). These 
bodies extrude out into the keratin debris in the 
middle of the invagination/cyst. Once these are 
identified, the diagnosis is easily made. 
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Figure 7-3 

STAPHYLOCOCCAL SCALDED SKIN SYNDROME (SSSS) 

A: SSSS is also a subcorneal acantholytic blistering process, but unlike bullous impetigo, it does not have bacteria or 
neutrophils in the blister cavity. 

B: The epidermis may appear relatively normal at first; until one notices that the corneal layer is missing. It has completely 
detached due to extensive acantholysis. 

C: The detached corneal layer may sometimes be found elsewhere on the slide, away from the main biopsy. 
D: At higher power, free-floating keratinocytes (arrows) from the granular and superficial spinous layers are evidence that 

extensive acantholysis has caused detachment of the stratum corneum. 

In some cases, the lesion ruptures, with very 
brisk inflammation that can obscure identifi­
cation of the molluscum bodies. This can be 
so robust as to mimic lymphoma occasionally. 
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Tangentially-sectioned molluscum that just 
shows the very edge of the invagination/cyst 
may display intradermal nests of enlarged ke­
ratinocytes but no obvious molluscum bodies. 
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Figure 7-4 

HERPES 

A: There is an intraepidermal blister with brisk inflammation within the blister cavity. Superficial and deep perivascular 
inflammation is also present in the dermis. There is necrosis of a hair follicle and sebaceous gland (center). 

B: Aca11tholytic keratinocytes with herpetic viral cytopathic effect are often present at the periphery of the blister (black 
arrows). There are also necrotic acantholytic keratinocytes mixed with neutrophils and debris ("dirty necrosis") (green arrows). 

C: Acantholytic keratinocytes within the blister have large nuclei with multinucleation, nuclear molding, and margination of 
chromatin (the "3 Ms" of herpeticviral cytopathic effect). The nuclei have pale hazy homogenized "ground/frosted glass" chromatin. 

D: Necrosis and destruction of a sebaceous gland and hair follicle; these are important clues for herpetic folliculitis (same 
case as fig. "A"). 

Cases like this can mimic an epidermal or ad­
nexal neoplasm. Deeper sections usually reveal 
the molluscum bodies making the diagnosis 
obvious. 

Myrmecia-type verruca is sometimes con­
fused with molluscum because it has eosinophil-

ic globules. These globules are much smaller and 
more irregular in size than molluscum bodies. 
Additionally, myrmecia warts have papillomato­
sis and other histologic features of verruca, and 
they occur on acral skin, all features that argue 
against molluscum (see chapter 3). 
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Figure 7-5 

MOLLUSCUM CONTAGIOSUM 

Top: The classic appearance 
is a polypoid lesion with a cup­
shaped crateriform invagination. 
It is lined by enlarged benign 
keratinocytes and filled with 
loose keratin debris and numer­
ous molluscum bodies. 

Bottom: Large round uniform 
eosinophilic cytoplasmic viral 
inclusions (molluscum bodies 
or Henderson-Patterson bodies) 
form within the keratinocytes 
(right) and then extrude out into 
the keratin debris in the middle of 
the invagination/cyst (left). 

TINEA (DERMATOPHYTOSIS) 

Dermatophyte fungi (Genus: Epidermophy­
ton, Trichophyton, and Microsporum) can cause a 
variety of skin infections, which are clinically 
classified by the body site involved (tinea capitis, 
scalp; tinea cruris, groin; tinea pedis/manuum, 
feet/hands; tinea corporis, elsewhere on the 
body). The species vary by body site and geo­
graphic location. 

Tinea often presents as erythematous scaly 
patches or plaques with a raised border impart­
ing an annular (ring-like) appearance (thus the 
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misnomer "ringworm"). Microscopically, the 
main changes are in the epidermis: spongiosis, 
compact orthokeratosis and/or parakeratosis, 
and neutrophils in the stratum corneum (fig. 
7-6). There may be perivascular lymphocytes 
and eosinophils in the dermis. 

Most cases resemble spongiotic dermatitis, 
but some cases show minimal changes and 
resemble normal skin. Spongiotic vesicles filled 
with neutrophils are seen in some cases (bullous 
tinea) (fig. 7-7). Fungal hyphae are present in the 
stratum corneum and arranged parallel to the 
underlying epidermis; they are usually invisible 



or nearly so with H&E, and thus require either 
PASD (my preference) or Gomori methenamine 
silver (GMS) to highlight them. Some derma­
topathologists use fungal stains on nearly all 
spongiotic dermatoses, but I tend to be more 
selective. Table 7-2 lists the scenarios for which 
I usually use PASD to rule out tinea. 

Distir..guishing tinea from inflammatory 
dermatoses is clinically important; many in­
flammatory diseases are treated with topical 
corticosteroids, whereas tinea usually gets worse 
with corticosteroids and may develop unusual 
clinical features (tinea incognito). This is not life 
threatening, but it may cause significant mor­
bidity for the patient. 

Tinea capitis causes scaling of the scalp with 
patchy alopecia and sometimes boggy indura­
tion (kerion); it is more common in children. 
The histologic features vary depending on the 
species. Fungal hyphae and small round spores 
form a layer coating the outer surface of hair 
shafts (ectothrix pattern), or spores entirely fill 
and replace the center of hair shafts (endothrix 
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Figure 7-6 

TINEA (DERMATOPHYTOSIS) 

Top: The acanthotic epidermis 
shows mild spongiosis, compact 
parakeratosis, and neutrophil 
aggregates within the stratum 
corneum. 

Bottom: Periodic acid-Schiff 
with diastase (PASO) stain high­
lights the fungal hyphae as thin 
hollow tubes (inset) within 
the compact keratin of the 
stratum corneum. The hyphae 
are usually arranged parallel to 
the epidermis. 

Figure 7-7 

BULLOUS TINEA (DERMATOPHYTOSIS) 

Some cases of dermatophytosis develop spongiotic 
intraepidermal vesicles filled with neutrophils. 
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Table 7-2 

WHEN TO ORDER PASD TO RULE OUT TINEA 

Spongiotic dermatitis or nonspecific features in biopsy 
from groin, hands, feet 

Spongiotic dermatitis with neutrophils in stratum 
corneum 

Spongiotic blister with neutrophils 

Rash getting worse or not responding with topical cor­
ticosteroid use 

Clinical differential includes tinea or other annular 
entities (e.g., granuloma annulare [GA), subacute 
cutaneous lupus erythematosus [SCLE), erythema 
annulare centrifugum [EAC]), but shows spongiotic 
dermatitis or only nonspecific changes micro­
scopically)a 

Biopsy performed for rash but shows essentially normal 
skin microscopically 

•Unless there are obvious features of GA or SCLE present, 
in which case I do not usually perform PASD. 

pattern) (fig_ 7-8). The organisms stain with 
PASO and GMS. 

Tinea corporis may sometimes have endo­
thrix or ectothrix hair shaft involvement also. 
Hair follicles infected by tinea may rupture and 
produce neutrophil abscesses in the adjacent 
dermis. Deeper levels may be needed to find the 
hair shaft with the fungal organisms. 

Some cases of tinea capitis produce brisk 
mixed inflammation and fibrosis mimicking 
inflammatory scarring alopecia, and these cases 
sometimes show no obvious fungal organisms 
even with PASD/GMS. For inflammatory alope­
cia in young adults, occult tinea capitis should 
be in the differential diagnosis so the dermatol­
ogist can consider a trial of antifungal therapy. 

Onychomycosis is nail plate infection usually 
caused by dermatophytes and rarely by other 
types of fungi. Fungal hyphae are present in 
the nail plate or the subungual keratin debris 
on PAS or GMS stain (fig. 7-9). If only yeast are 
present, I mention them in my report but add 
a comment that they may merely be Candida 
or Malassezia (formerly Pityrosporum) skin flora 
that are incidental bystanders rather than the 
causative agents. If I see large segmented hy­
phae, a mixture of different types of hyphae or 
yeast, or other unusual morphologic features, I 
add a comment suggesting a non-dermatophyte 
fungus and recommending cultures if clinically 
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Figure 7-8 

TINEA CAPITIS (DERMATOPHYTOSlS) 

PASD stains shows fungal hyphae and small round spores 
forming a thick layer coating the outer surface of a hair shaft 
within a follicle (ectothrix pattern). 

indicated. Non-dermatophyte onychomycosis 
may require different therapeutic agents. Cocci 
bacteria are often adherent to the underside of 
the nail plate and may stain with PAS; do not 
confuse these with fungi. Bacteria are much 
smaller than fungal yeast or spores and can be 
easily distinguished with a bit of practice. 

ERYTHRASMA 

Erythrasma can clinically mimic tinea, since 
it causes erythematous plaques in the groin or 
axilla. One clinical trick to recognize erythras­
ma is using a Wood's lamp (blacklight), which 
makes the plaques fluoresce a coral pink color. 

Erythrasma is caused by tiny Gram-positive 
rod bacteria, Corynebacterium minutissimum, that 
are present in the stratum corneum (fig. 7-10). 
These are much smaller than dermatophyte fun­
gi and appear as thin, bluish, short thread-like 
organisms visible on H&E. They are embedded 
in dense orthokeratin of the stratum corneum. 



Inflammation is often minimal. The bacteria are 
also highlighted by Gram stain or PASD. 

TINEA (PITYRIASIS) VERSICOLOR 

Malassezia furfur (formerly Pityrosporum ovate) 
is a dimorphic fungus that is part of the normal 
skin flora as budding yeast in the stratum corne­
um. When it overgrows and causes infection, it is 
called tinea versicolor (no relationship to the der­
matophytosis forms of tinea discussed above). 

Clinically, tinea versicolor shows brown 
patches with fine scale on the trunk, neck, or 
face. In dark skin, the patches are often hypopig­
mented. Microscopically, both yeast and hyphae 
are seen in the stratum corneum (resulting in 
the classic "spaghetti and meatballs" appear­
ance on skin scrapings treated with potassium 
hydroxide (KOH); this pattern is not always 
obvious on H&E sections) (fig. 7-11). Unlike der­
matophyte fungi, Malassezia fungi have a light 
blue to purple color on H&E and are thus easily 
visualized without PASD or GMS. Sometimes 
there is spongiosis and mild inflammation, but 
in many cases the skin has an essentially nor­
mal microscopic appearance aside from slightly 
thickened compact orthokeratosis. 

Malassezia requires lipid to grow, and se­
baceous secretions are an ideal source of this. 
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Figure 7-9 

ONYCHOMYCOSIS 

Thin, branching, septate, fungal hyphae are present in 
the nail plate on PAS stain. 

Figure 7-10 

ERYTHRASMA 

Left: There is epidermal acanthosis with thick compact orthokeratin in the corneal layer. Inflammation is often minimal. 
Right: Multiple thin, bluish, thread-like bacteria are embedded in the dense orthokeratin of the stratum corneum as seen 

on this H&E stain. They are much smaller than dermatophyte fungi. 
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Figure 7-11 

TINEA VERSICOLOR 

Both yeast and hyphae are seen in the stratum corneum. 
They are usually light blue to purple on H&E. 

Accordingly, Malassezia are found incidentally on 
routine skin biopsies as budding yeast (without 
hyphae), in places where sebum gets entrapped, 
such as the follicular infundibula, or the thick 
stratum comeum overlying hyperkeratotic lesions 
such as seborrheic keratosis or hypertrophic actinic 
keratosis; there is no need to report this incidental 
finding (fig. 7 -12). It is not tinea versicolor unless 
hyphae are present in addition to yeast. 

Do not confuse incidental Malassezia yeast 
with dermatophytosis (which has hyphae but 
no yeast) when evaluating PASD or GMS stains. 
Malassezia can sometimes cause a form of follic­
ulitis that clinically resembles acne (Malassezia/ 
Pityrospontm folliculitis), so when I see Malassezia 
yeast present within an inflamed follicle, I re­
port this as "folliculitis with Malassezia yeast" 
with a comment that it is uncertain if these 
are incidental flora or causative organisms; the 
distinction is best made clinically. 

Candida resemble Malassezia microscopically, 
as they are also budding yeast that stain light blue 
to purple on H&E, and their pseudohyphae can 
look similar to the Malassezia hyphae seen in 
tin ea versicolor (fig. 7-13). One microscopic clue 
is that pseudohyphae of Candida tend to grow 
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Figure 7-12 

INCIDENTAL MALASSEZIA (P/TYROSPORUM) YEAST 

Small blue-purple budding yeast (but no hyphae) are 
present in the thick stratum corneum overlying an actinic 
keratosis. They are easily visible on this H&E stain. This is a 
common incidental finding that does not need to be reported. 

perpendicular to the epidermis, "diving down" 
through the corneal layer, whereas the hyphae 
of Maiassezia (and also of dermatophytes) tend 
to grow parallel to the epidermis, "surfing the 
waves" of the stratum corneum. The anatomic 
site is also helpful, since Candida usually grows 
in moist areas such as the groin, inframammary 
folds, or lips, whereas Malassezia usually grows 
on dry skin. If I am uncertain, I mention in a 
comment that the differential includes both 
organisms so that the dermatologist can either 
treat with an agent that covers both or perform 
cultures depending on the clinical scenario. 

TINEA NIGRA 

Tinea nigra is an uncommon but very distinct 
fungal disease that only occurs in skin. It is called 
"tinea" but is not due to dermatophyte fungi but 
rather to various species of pigmented dematia­
ceous fungi (particularly Hortaea werneckii). The 
fungi infect the surface of acral skin causing an 
enlarging pigmented patch that can clinically 
mimic acral melanoma. Skin biopsy shows 
pigmented fungal hyphae in the stratum come­
um that are visible with H&E stain (fig. 7-14). 



Figure 7-13 

CANDIDA 

Both yeast (yellow arrows) and (pseudo)hyphae (green 
arrows) are seen in the stratum corneum. They are usually 
light blue to purple on H&E. The microscopic appearance 
can be very similar to tinea versicolor. 

ANGIOINVASIVE FUNGAL INFECTION 

Fusarium and Aspergillus species and some oth­
er fungi can invade blood vessels and disseminate 
systemically, where they may secondarily involve 
the skin. Although Aspergillus may involve skin as 
a primary infection due to traumatic inoculation, 
in general, invasive hyphae in the dermis/subcu­
tis (especially within vessels), should be regarded 
as systemic disease until proven otherwise. This 
represents a serious medical emergency and a 
phone call to the treating physician is warranted 
when this diagnosis is made. 

Infectious Diseases 

Figure 7-14 

TINEA NIGRA 

Brown fungal hyphae are present in the stratum 
corneum (H&E stain). 

Cutaneous angioinvasive fungal infection is most 
often seen in immunocompromised patients. It 
manifests as erythematous or violaceous plaques 
which may undergo ischemic necrosis and 
ulcerate, progressing to black eschars. Biopsy 
shows variable amounts of ischemic necrosis of 
the epidermis and dermis, characterized first by 
eccrine coil necrosis, followed by degeneration 
and loss of nuclei in the epidermis as well as the 
dermis (fig. 7-15). Complete ischemia eventually 
causes an infarct with a zone of entirely necrotic 
epidermis and dermis. 

Recognizing skin ischemia is a crucial clue 
not only for angioinvasive fungal infection 
but also for other serious occlusive vascular 
processes including calciphylaxis and various 
coagulopathies. Once ischemia is identified 
microscopically, the slide should be searched 
to identify the source. If it cannot be identified, 
then a deeper biopsy may be needed. These cases 
can end in disaster if the ischemic changes are 
overlooked by the pathologist (1). 

In angioinvasive fungal infection, the isch­
emia is due to blockage of dermal/subcutaneous 
vessels, which are filled with fibrin thrombi 
mixed with fungal hyphae. The hyphae tra­
verse the vessel walls and invade the dermis, 
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Figure 7-15 

ANGIOINVASIVE FUNGUS 

A: The epidermis and hair follicle epithelium are undergoing ischemic necrosis; they are pale pink due to loss of nuclei. 
In this profoundly neutropenic patient, the dermis looks strikingly red/pink and "wiped out" due to the combination of 
blood and ischemia in the dermis with no corresponding inflammatory response. 

B: This eccrine coil is completely pink due to ischemic necrosis (green arrows). The eccrine duct, however, is still viable 
(black arrows). The adjacent dilated vessel is filled with blood and fibrin thrombus (and fungi, although they are not visible 
from this magnification) (yellow arrow). 

C: Branching septate fungal hyphae completely fill the lumen of a vessel (bottom) and invade through the muscular 
vessel wall (arrows) into the adjacent dermis. 

D: Fungal hyphae fill the lumen of a vessel (bottom left). They also form a tangled mass in the adjacent dermis (top right). 
These are broad, ribbon-like, aseptate, wide-angle branching fungal hyphae (inset), which culture proved to be Rhizopus. 

with corresponding hemorrhage. In profoundly 
neutropenic patients, the dermis often looks 
strikingly red/pink and "wiped out" due to 
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the combination of blood and ischemia in the 
dermis, with no corresponding inflammatory re­
sponse due to the patient's immunosuppression. 
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Figure 7-15, continued 

E: This biopsy is from the edge of a black eschar in a stem cell transplant patient. There is a sharply demarcated zone of 
complete epidermal and dermal necrosis, representing the edge of a wedge-shaped infarct (left). 

F: These broad, ribbon-like, apparently aseptate, wide-angle branching fungal hyphae were seen at the edge of the infarct 
on PASD stain (same case as E). Although they resemble Zygomycete fungi, culture surprisingly grew Aspergil/11s 11iger. The only 
reliable way to determine the species of invasive hyphal fungi is by culture or molecular techniques. 

The hyphae of Fusarium and Aspergillus are es­
sentially identical to one another: thin, septate 
hyphae with acute angle branching. Fusarium 
may also have yeast-like spores in addition to 
the hyphae (2). The hyphae are often visible 
on H&E but if they are not, and if there is any 
suspicion for angioinvasive fungus, PASD or 
GMS should be performed (I sometimes use 
both stains if I have strong suspicion). 

Zygomycete fungal infections (including Rhi­
zopus, Mucor, Absidia, and a few others) usually 
cause deadly infections of the nasal sinuses and 
brain, but they can occasionally involve the skin, 
either as secondary disseminated disease or as 
primary cutaneous infection from a contami­
nated wound. The overall features are similar to 
the other angioinvasive fungi discussed above, 
except that Zygomycete fungal hyphae are clas­
sically broad and ribbon-like, with 90 degree 
branching and no significant septation. 

Sometimes invasive fungi break the rules and 
mimic one another (I have seen Aspergillus that 
mimicked Mucor on tissue sections). The only 
reliable way to determine the species of invasive 
hyphal fungi is by culture or molecular tech­
niques; an excellent article by Sangoi et al. (3) is 
a great reference to use if your clinical colleagues 

give you trouble for not speciating the fungus on 
tissue biopsy. A final caveat: ischemic ulcers from 
nonfungal etiologies sometimes develop a layer of 
fungi within the serum crust on the surface of the 
ulcer (but not within the dermis/subcutis), which 
usually represents secondary colonization of the 
surface by Candida or Malassezia; do not confuse 
this with angioinvasive fungus. 

HISTOPLASMOSIS 

Histoplasma capsulatum is a dimorphic fungus 
endemic to the United States (Ohio and Missis­
sippi river valleys) and other areas worldwide. 
The fungus is present in soil and bat/bird guano, 
and when dislodged into the air it is inhaled 
into the lungs. Infection can disseminate from 
the lungs and secondarily involve the skin in 
immunocompromised patients, producing mul­
tiple papules and nodules in the skin. Mucosa! 
involvement is also common. 

On biopsy, the epidermis is usually normal 
while the dermis is effaced by a dense lymph­
oplasmacytic and histiocytic infiltrate with 
granulomas. Numerous tiny (2 to 4 µm) uni­
form round intracytoplasmic yeast are present 
within the histiocytes (fig. 7-16). The yeast are 
surrounded by small artifactual halos (giving the 
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Figure 7-16 

HISTOPLASMOSIS 

A: The dermis is effaced by a dense histiocytic infiltrate with 
multiple intracytoplasmic vacuoles. Clusters of tiny yeast are 
seen in these vacuoles at high magnification (inset). 

B: Uniform round tiny intracytoplasmic yeast are present 
within the histiocytes. The yeast are surrounded by small 
artifactual halos (giving the false appearance of "capsules"). 

C: The narrow budding of the yeast is more easily 
visualized on GMS stain. 

false appearance of "capsules") and arranged in 
small clusters within intracytoplasmic vacuoles. 
They stain with GMS and PASD, although they 
can usually be identified on H&E. 

Leishmaniasis can look very similar to his­
toplasmosis microscopically (see below). GMS 
staining is particularly helpful in revealing the 
narrow budding of the yeast in histoplasmosis, 
a finding not seen in leishmaniasis. 

LEISHMANIASIS 

Various species from the protozoa! genus 
Leishmania can cause skin infections. These or­
ganisms live in many animal reservoirs and are 
transmitted to humans via the phlebotomine 
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sandfly vector. L. tropica and L. brasiliensis cause 
cutaneous and mucocutaneous involvement, 
respectively, whereas L. donovanii causes visceral 
disease. The cutaneous form is predominantly 
seen in the Middle East whereas the mucocu­
taneous form occurs mainly in South America 
(Brazil, Bolivia, Peru). 

Skin lesions present as multiple papules, nod­
ules, plaques, and ulcers. The histologic features 
vary depending on the immune status of the 
patient, species of organism, and chronicity of 
infection. Chronic infections show perineural 
granulomas similar to leprosy, with few organ­
isms. Acute infections have mixed inflammation 
with histiocytes and numerous organisms ( 4-5). 



The Leishmania amastigotes are tiny (2 to 4 
µm), uniform, round intracytoplasmic organ­
isms (fig. 7-17). Their size and appearance are 
quite similar to Histoplasma yeast, except that 
Leishmania amastigotes possess a small rod­
shaped structure called a kinetoplast in their 
nucleus. Kinetoplasts are very difficult to see re­
liably without an oil immersion lOOx objective, 
and I have also seen definitive cases of histoplas­
mosis that looked like they had kinetoplasts. 
Another classic feature of leishmaniasis is that 
the organisms are distributed around the outer 
rim of vacuoles (the "Marquee sign"). Yet I have 
seen cases of histoplasmosis that had this pat­
tern. Thus, I do not rely on these features alone. 
Stains can help here, as Leishmania are negative 
for GMS. For histoplasmosis, microbial cultures 
of tissue and blood, urine antigen testing, and 
other laboratory tests help further support the 
diagnosis if the biopsy results are uncertain. 
Travel history and geographic area where the 
patient lives can also be helpful. The geographic 
distribution of Leishmania may be changing; 
there are a growing number of reported cases 
of endemic Leishmania (L. mexicana) acquired 
within the United Staste (6). A few other organ­
isms not discussed in this book can rarely enter 
the differential diagnosis, including Toxoplasma 
gondii and Penicillium marneffei. 

COCCIDIOIDOMYCOSIS 

Coccidioides immitis (and C. posadasii) are 
highly virulent dimorphic fungi found in the 
southwestern United States, northern Mexico, 
and parts of Central and South America. Inha­
lation of soil/dust contaminated with fungal 
arthrospores results in pulmonary infection, 
which may progress to disseminated secondary 
infection of skin and other sites in immunocom­
promised patients. 

In the skin, coccidioidomycosis presents as 
verrucous plaques and nodules, most often on 
the face. Biopsy shows granulomatous dermatitis 
with neutrophil microabscesses. Scattered large 
(80 µm) thick-walled spherules are present in the 
dermis (fig. 7-18). The spherules contain multiple 
small round endospores, although some spherules 
are ruptured and empty. The organisms are usually 
easy to identify on H&E, although they also stain 
with GMS and PASD (note that the empty degen­
erated spherules are sometimes PASD negative). 
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Figure 7-17 

LEISHMANIASIS 

The tiny uniform organisms are present in intra­
cytoplasmic vacuoles (arrows) within dermal histiocytes. 
They are often distributed around the outer rim of these 
vacuoles (the "Marquee sign") (inset). 

Coccidioides skin infections often induce 
prominent pseudoepitheliomatous epidermal 
hyperplasia. When fungal elements are sparse 
or the biopsy is superficial, these robust reactive 
epidermal changes can mimic squamous cell carci­
noma or other diseases that also show prominent 
pseudoepitheliomatous epidermal hyperplasia 
(including other invasive fungal infections, leish­
maniasis, tuberculosis verrucosa cutis, halogeno­
derma, granular cell tumor, and others) (4,7-8). 

CRYPTOCOCCOSIS 

Cryptococcus neoformans is a dimorphic envi­
ronmental fungus (lives in soil, bird droppings) 
found worldwide. It causes pulmonary infec­
tion after inhalation, which may disseminate 
to skin or other organs, particularly in the 
immunocompromised (an unexpected diagnosis 
of cutaneous Cryptococcus warrants clinical work­
up for human immunodeficiency virus (HIV) or 
other source of immunocompromise). 
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Figure 7-18 

COCCIDIOIDOMYCOSIS 

A: There is often reactive pseudoepitheliomatous hyperplasia of the overlying epidermis. This can be so robust as to mimic 
squamous cell carcinoma. The brisk inflammation is a clue to look for fungus. 

B: Neutrophil microabscesses and multi nucleated giant celJs are entrapped within the pseudoepitheliomatous hyperplasia. 
These are good clues for intradermal fungal infection. 

C: Scattered large (80 µm) thick-walled spherules are present in the dermis (arrows). They are usually easy to identify on H&E. 
D: The spherules are filled with multiple small round endospores, imparting a central granular bluish appearance (yellow 

arrows). Note the thick clear wall seen around some spherules (green arrows). 
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Figure 7-19 

CRYPTOCOCCOSIS 

Left: The dermis is filled with numerous yeast, which possess thick mucopolysaccharide capsules. The capsule material 
may be so abundant as to cause pale "gelatinous edema" of the dermis or to mimic sebaceous neoplasms or lipogenic 
processes, as shown here. 

Right: Numerous round yeast of varying size ("pleomorphic," ranging from 4 to 20 pm) are present in the dermis. The 
characteristic pale halo around each yeast is due to the organism's thick mucopolysaccharide capsule. 

Numerous round yeast of varying size ("pleo­
morphic," ranging from 4 to 20 µm) are present 
in the dermis; each yeast is surrounded by a 
characteristic pale halo due to the organism's 
thick mucopolysaccharide capsule (fig. 7-19). 
The capsule may be so abundant as to cause 
"gelatinous edema" of the dermis or to mimic 
sebaceous neoplasms or lipogenic processes. 
Some yeast show narrow-based budding. The 
degree of histiocytic/granulomatous infiltrate 
varies depending on the patient's immune 
status. Multiple intracytoplasmic yeasts may 
be seen around the periphery of multinucle­
ated giant cells, resembling Touton giant cells 
(Crouton cells, a portmanteau of Cryptococcus and 
"Touton" created by Sanjay Mukhopadhyay and 
Marcela Saeb Lima via Twitter) (9). 

The yeast cell walls are GMS and PASD 
positive. The mucopolysaccharide capsule is 
mucicarmine and Alcian blue positive (the 
"capsule-deficient" variant is negative for these 
stains). In most cases, the organisms are easily 
recognized on H&E. Culture or molecular test­
ing are the gold standards for species identifi­
cation, but it can usually be distinguished from 

other species by the variable size of the yeast 
and the characteristic capsules ( 4-5). 

BLASTOMYCOSIS 

Blastomyces dermatitidis is also a dimorphic 
environmental fungus found in soil and de­
caying organic debris, mostly in North America 
(southeastern United States, Mississippi, and 
Ohio river valleys). Skin involvement may be 
secondary from systemic disseminated infection 
or primary from direct traumatic inoculation. 

Blastomycosis causes verrucous plaques or 
ulcers due to the abundant reactive pseudoepi­
theliomatous hyperplasia typically seen in the 
epidermis at sites of infection; this can mimic 
squamous cell carcinoma clinically and histo­
logically. The dermis displays a granulomatous 
infiltrate with giant cells and neutrophil mi­
croabscesses. The yeast are large (8 to 15 µm) 
and round, with broad-based budding (small 
yeast variants also exist) (fig. 7-20). They are 
positive for GMS and PASD. Their appearance is 
characteristic, but culture or molecular analysis 
is recommended to definitively confirm the 
species (10). 
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Figure 7-20 

BLASTOMYCOSI S 

A: There is robust reactive pseudoepitheliomatous hyperplasia of the overlying epidermis with entrapped neutrophil 
microabscesses (arrows). 

B: Scattered yeast may be found within the neutrophil microabscesses (inset arrow). 
C: Multiple large (8 to 1S µm) round thick-walled yeast are present in the dermis, surrounded by granulomatous infiltrate (arrows). 
D: On this GMS stain, broad-based budding of the large yeast is more easily seen. 

CHROMOBLASTOMYCOSIS 
AND PHAEOHYPHOMYCOSIS 

Various species of pigmented dematiaceous 
fimgi may cause invasive fungal infections in 
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the skin. These fungi are found in the environ­
ment on soil or plant material. The fungi enter 
the skin via traumatic implantation or wound 
contamination (11). An erythematous crusted 
nodule or plaque arises at the site of trauma. 



On biopsy, the epidermis often has promi­
nent pseudoepitheliomatous hyperplasia. The 
dermis is granulomatous, often with neutrophil 
microabscesses. Pigmented fungi in the dermis 
are usually visible on H&E in one of two forms. 
When the fungi are round pigmented yeast-like 
structures (sclerotic/Medlar bodies), the term 
chromoblastomycosis is used (fig. 7-21). When 
they are pigmented septate hyphae, the term 
phaeohyphomycosis is used (fig. 7-22). These 
are descriptive morphologic terms rather than 
actual fungal genus/species names. 

Culture or molecular analysis is essential if 
the treating physician needs to know the spe-
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Figure 7-21 

CHROMOBLASTOMYCOSIS 

A: This is another deep fungal infec­
tion that tends to produce pseudoepi­
theliomatous hyperplasia and neutro­
phil microabscesses, similar to coccidio­
idomycosis and blastomycosis (compare 
to figs. 7-18A and 7-Z0A). 

B: Round brown pigmented yeast-like 
structures (sclerotic/Medlar bodies) are 
present within the neutrophil micro­
abscesses. 

C: Pigmented round sclerotic/Medlar 
bodies may be surrounded by granuloma­
tous infiltrate or present within giant cells. 

cies of the causative organism. PASD, GMS, and 
Fontana-Masson are positive in the organisms 
but are usually not needed. 

SCABIES 

The scabies mite (Sarcoptes scabei variant hominis) 
is a common arthropod skin infestation found 
worldwide. It is common in children but can occur 
in all ages. The mite creates a "burrow" beneath 
the stratum corneum, where it tunnels along the 
surface of the skin but does not invade the un­
derlying dermis. This produces intensely pruritic 
linear erythematous lesions on the hands or ery­
thematous nodules on the trunk or genital region. 
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Figure 7-22 

PHAEOHYPHOMYCOSIS 

Mites are usually rare and may be hard to 
find on biopsy; deeper sections are a good idea 
if there are any clinical or microscopic features 
to suspect scabies. Finding the intact mite itself, 
eggs, feces (scybala), or egg/mite fragments 
within a burrow between the corneal and gran­
ular layer of the epidermis is diagnostic of sca­
bies infestation (fig. 7-23). Other clues include 
brisk mixed dermal inflammation usually with 
numerous eosinophils, although the density can 
be less abundant in some cases. Fibrin thrombi 
within small dermal vessels are often seen, a 
curious finding described by my colleague, Dr. 
Sara Shalin (12). 

When no definitive mites/eggs/scybala are 
found, the histologic differential could include 
arthropod bite reaction, the urticaria! phase of 
bullous pemphigoid, drug eruption, or even 
lymphomatoid papulosis or other hematopoiet­
ic diseases when the infiltrate is very brisk. Large 
atypical CD30-positive cells (probably activated 
T cells) can be seen in longstanding scabies or 
in arthropod bite reactions (13,14). 

When pigmented hyphae are present, the term 
phaeohyphomycosis is used. 

If the histologic features are compatible with 
scabies but I see no definitive evidence of the 
organism, I often include this line in the com-

Figure 7-23 

SCABIES 

A: A scabies mite is present within its subcorneal burrow (arrow). There is abundant superficial and deep dermal inflammation, 
similar to an arthropod bite reaction. The mite is present in only one small focus of the entire biopsy; multiple deeper sections are 
sometimes needed to find the mite. 

B: An adult mite (yellow arrow) and two eggs (green arrows) are present within a subcorneal burrow. There are many 
eosinophils in the underlying dermis. 
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Figure 7-23, continued 

C: Coiled fragments of empty 
scabies eggshells in the stratum corn­
eum ("pink pigtails") (arrows) are 
diagnostic of scabies even when the 
mite itself is not seen on the biopsy. 

D: In crusted (formerly "Nor­
wegian") scabies, numerous scabies 
mites (arrows) are present within 
the thick hyperkeratotic stratum 
corneum. 

E: Adult mites (yellow arrows), 
eggs (green arrows), and scybala (black 
arrows and inset) are all present in this 
case of crusted scabies. 
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Figure 7-24 

LEPROSY, TUBERCULOID TYPE (PAUCIBACILLARY) 

Left: Well-formed non-necrotizing dermal granulomas show a linear or serpiginous pattern due to their tracking along 
small dermal nerves. This pattern is classic for leprosy. 

Right: The granulomas are sarcoidal, composed of closely aggregated epithelioid histiocytes with dense pink cytoplasm. 
Note the small nerve (arrow) that the granuloma is formed around. 

ment: 11Scabies could produce a similar histologic 
pattern. However, no scabetic mites are identified 
on multiple deeper sections." This alerts the der­
matologist to the possibility of scabies. They can 
then choose to pursue mineral oil examination 
of skin scrapings or treat the patient empirically 
if they have clinical concern for scabies. 

There is also a diffuse hyperkeratotic variant 
called crusted (formerly "Norwegian") scabies 
that can mimic psoriasis or ichthyosis clinical­
ly. Fortunately, it is an easy diagnosis to make 
microscopically, as unlike conventional scabies, 
crusted scabies has thick hyperkeratosis with 
numerous mites. The mite species is the same; 
it is just a different clinical presentation. 

LEPROSY 

Leprosy (Hansen disease) has been hugely import­
ant throughout history. Although it is now rare in 
the United States, some cases are still seen either 
in immigrants/travelers or as endemic leprosy 
contracted from exposure or close proximity to 
nine-banded armadillos in Texas, Arkansas, and 
the Southeast United States. Leprosy is still a signif­
icant public health issue in many other countries. 

Cutaneous infection by the acid-fast bacillus 
(AFB), Mycobacterium leprae, produces a wide 
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range of clinical manifestations. The precise 
subclassification of these is complex, but the 
simplified concept is that the intensity of the 
host immune response leads to varying presen­
tations including: tuberculoid leprosy (pauc­
ibacillary; mild disease), lepromatous leprosy 
(multibacillary; severe disease), and borderline 
forms between those two extremes. 

The M. leprae organism is a small bacillus rod 
that stains red on the Fite AFB stain (Fite is the 
primary AFB stain I use in my practice). Tubercu­
loid leprosy shows well-formed non-necrotizing 
dermal granulomas with few organisms (fig. 
7-24). Lepromatous leprosy has more diffuse 
sheets of foamy histiocytes with numerous 
organisms clustered into small vacuoles (" glo­
bi") (fig. 7-25). In both forms, the granulomas/ 
histiocytes tend to track along nerves, forming 
a serpiginous or linear pattern, a classic clue to 
leprosy. Plasma cells are often present. 

The histologic differential includes other 
infectious diseases including cutaneous tuber­
culosis (extremely rare in the United States), 
atypical mycobacteria, and (for tuberculoid cases) 
sarcoidosis. Sarcoidosis can also show perineural 
granulomas and some clinical features mimick­
ing leprosy (15). Molecular testing confirms the 



Infectious Diseases 

Figure 7-25 

LEPROSY, LEPROMATOUS TYPE (MULTIBACILLARY) 

A: The granulomatous infiltrate is arranged in a linear or 
serpiginous pattern. The appearance is similar to tuberculoid 
leprosy at low magnification. 

B: Serpiginous granulomatous infiltrate tracks along 
small nerves (arrows) in the dermis. 

C: At higher magnification, the histiocytes have pale 
frothy/foamy cytoplasm due to the numerous intracellular 
M. leprae bacilli within them. Scattered plasma cells are 
present (green arrows). Note the small nerve in the infiltrate 
(black arrows). 

D: Small vacuoles ("globi") are present in a sheet of 
histiocytes (arrows). The granular blue material within 
these vacuoles is composed of numerous M. leprae bacilli. 

E: Numerous M. leprae bacilli are seen within histiocytes 
on Fite acid-fast stain. The clusters of organisms correspond 
to the globi vacuoles seen on H&E (green arrows and inset). 
An adjacent nerve is present (black arrow) . 
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Figure 7-26 

ATYPICAL MYCOBACTERIA 

A: Some cases display suppurative granulomas. There 
is central necrosis with numerous neutrophils (left) sur­
rounded by a rim of epithelioid and spindled histiocytes 
and multinucleated giant cells (right). This case was M. 
marinum by culture. 

B: Other cases show dermal sheets of loosely aggregated 
foamy histiocytes intermingled with neutrophils. Note 
the vacuole containing blue thin bacilli (arrow and inset), 
analogous to the globi seen in lepromatous leprosy. This 
was M. chelonae by PCR. 

C: Fite stain shows numerous acid-fast bacilli clustered 
within a vacuole (same case as B). 

diagnosis when there is uncertainty, although 
in tuberculoid cases, where organisms are very 
sparse, it may be falsely negative, which creates 
a complicated diagnostic challenge (16). 

ATYPICAL MYCOBACTERIA 

Many species of non-Tuberculosis, non-Leprae 
mycobacteria also cause cutaneous infection, 
including M. chelonae, M. kansasii, M. fortuitum, 
M. ulcerans, M. marinum, and others (4-5). These 
"atypical" AFB are the kind I see most often 
in my practice, along with occasional cases of 
endemic leprosy; I have not yet seen a case of 
cutaneous tuberculosis. 

The clinical scenario varies based on species, in­
cluding ulcerated or verrucous nodules, sometimes 
with sporotrichoid spread. Often, the infection is 
contracted by a contaminated wound, often on 
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the extremities. Infection may persist for years 
prior to diagnosis. 

The histologic features vary widely and in­
clude well-formed granulomas (similar to tuber­
culoid leprosy), poorly formed granulomatous 
infiltrate with sheets of histiocytes (similar to 
lepromatous leprosy), neutrophil abscesses, 
and ulceration or pseudoepitheliomatous hy­
perplasia of the epidermis (fig. 7-26). Other 
infections also produce these histologic features, 
as discussed throughout this chapter. If careful 
search of the Fite-stained section shows no 
organisms but there is still clinical concern for 
infection, I usually recommend cultures and/or 
molecular testing of the paraffin block. 

Rarely, a robust reactive spindle cell prolif­
eration can cause pseudotumoral forms of lep­
rosy (histoid leprosy) and atypical mycobacteria 



(mycobacterial pseudotumor). In a spindle cell 
proliferation with granulomas, plasma cells, or 
other features suspicious for infection, consider 
doing a Fite stain. 

SYPHILIS 

This sexually transmitted infection caused by 
the spirochete bacterium, Treponema pallidum, 
has caused immense human suffering through­
out history. The discovery of penicillin allowed 
it to be easily treated and its incidence declined 
dramatically over time, although recently 
there has been a resurgence in the incidence of 
syphilis (particularly in association with HIV 
co-infection) (17). 

As everyone learns in medical school, there 
are several stages of syphilis. Primary syphilis 
is an ulcer (chancre) in the genitals that arises 
within weeks of sexual contact with an infected 
partner. Secondary syphilis presents a month or 
two later as a widespread generalized eruption 
of skin macules or papules with particular predi­
lection for the palms and soles. Tertiary syphilis 
involves the soft tissue, aorta, and/or brain, 
arising after years if the patient is left untreated; 
thankfully this is rare in modern times. 
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Secondary syphilis is what we see most often 
in dermatopathology. It classically shows elon­
gated ~hi? rete ridges, a band-like lymphoplas­
macytic mfil~rate underneath the epidermis, 
and a superfioal and deep perivascular Iympho­
plasmacytic infiltrate (figs. 7-27, 7-28). However, 
the range of features is broad. Some cases show 
little epidermal change and only perivascular 
lymphocytes and plasma cells, while others 
have such a robust dermal infiltrate as to suggest 
lymphoma. Granulomas can be present raising 
consideration for other infections. Syphilis can 
also present as warty lesions in the anogenital 
area called condyloma lata. 

Clinically, syphilis shows a diverse range of 
presentations. It's not called "The Great Mim­
icker" for nothing. Treponemal immunostain 
is very helpful for confirming the diagnosis 
as it highlights the spirochete organisms that 
populate the basal portion of the epidermis and 
sometimes also the area around the papillary 
dermal blood vessels. Warthin-Starry silver stain 
was classically used for this, but in my experi­
ence, it has such abundant background debris 
as to make it almost impossible to interpret. I 
only use the immunostain in my practice (never 

Figure 7-27 

SYPHILIS 

Left: There is dense band-like inflammation underneath the epidermis, and brisk superficial and deep perivascular 
inflammation. The infiltrate in this case was particularly robust. 

Right: The combination of psoriasiform and (pseudo) lichenoid patterns is very characteristic of syphilis. The rete are 
long and thin. The brisk band-like lymphoplasmacytic infiltrate directly abuts the epidermis and intermingles with the rete. 
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Figure 7-28 

SYPHILIS 

A: A band-like infiltrate of lymphocytes and plasma cells 
fills the papillary dermis. Lymphocyte exocytosis into the 
epidermis may be robust. However, unlike a true lichenoid 
dermatitis, apoptotic keratinocytes are usually absent or far 
fewer than would be expected for the density of the infiltrate. 

B: Numerous plasma cells are clustered around a small 
dermal blood vessel. 

C: A Treponemal immunostain with red chromogen 
shows numerous spirochete bacteria present along the 
basal aspect of the epidermis. Scattered spirochetes are 
present in the superficial dermis as well. The spirochetes are 
thin, elongated, thread-like organisms with a subtle spiral/ 
corkscrew shape (inset). 

Warthin-Starry). I order the Treponemal immu­
nostain much more often than I actually find it 
positive for syphilis, yet I have found it positive 
several times when I least suspected syphilis. It 
is important to maintain a high index of suspi­
cion, since syphilis is easy to miss clinically and 
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microscopically, easy to treat, and potentially 
morbid to the patient (and their sexual partners) 
if left untreated. If the immunostain is not avail­
able, then serologic testing may be helpful to 
further confirm a diagnosis of syphilis. 
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8 INFLAMMATORY DERMATOSES 

Inflammatory dermatopathology is challeng­
ing, and not only to beginners. Rashes may 
seem insignificant compared to other human 
diseases, but once you see a patient with severe 
psoriasis or atopic dermatitis, with scarring and 
depigmentation from discoid lupus erythema­
tosus, or in the burn unit in critical condition 
due to toxic epidermal necrolysis, then you will 
realize that inflammatory dermatoses can be 
immensely morbid and sometimes even fatal. 

Inflammatory skin diseases are often difficult 
for pathologists because they require a very 
different approach to examining the slide, dif­
ferent language from that used for inflammatory 
conditions elsewhere in the body, and a general 
clinical knowledge about a wide variety of dif­
ferent skin diseases, some of which most doctors 
(aside from dermatologists) have never heard 
of. Dermatologists often recognize and treat 
rashes based on clinical appearance only. For 
complicated or difficult to manage cases, they 
may resort to skin biopsy. Therefore, it is often 
the non-classic cases that are biopsied, which 
increases the difficulty even more. 

Admittedly, all of this is a daunting task, 
which is why pathology-trained dermatopa­
thologists must spend a significant portion of 
their fellowship seeing patients in dermatology 
clinic (currently, in the United States, at least 
1,000 clinical dermatology patients must be 
seen during fellowship in order to sit for the 
board examination). Yet even without this 
intense clinical training, pathologists can still 
add value when diagnosing inflammatory skin 
biopsies by learning a few basic rules and tips. 

Look at the provided clinical differential. 
Look up the clinical and histologic features of 
the diseases listed if you are not familiar with 
them. If a nondermatologist did the biopsy, 
you may have little or no clinical information, 
which is a frustration all dermatopathologists 
face on a regular basis; clinical photographs can 

be a huge help in this situation. Next, look at 
the slide to determine the primary inflamma­
tory pattern (Table 8-1). Sometimes multiple 
inflammatory patterns are present together, 
which can make it challenging to decide which 
is the primary one. 

One thing that is always the wrong diagnosis 
in dermatopathology: "acute/chronic inflam­
mation." These terms are often inaccurate, and 
they are not helpful to the dermatologist. In 
pathology, neutrophils are usually regarded as 
acute inflammation and lymphocytes as chronic 
inflammation. Yet in the skin, there are acute 
dermatoses that are lymphocyte mediated (e.g., 
toxic epidermal necrolysis) and chronic der­
matoses that have neutrophils (e.g., psoriasis). 
Completely remove "acute inflammation" and 
"chronic inflammation" from your vocabulary 
when looking at skin biopsies! Just describe 
where the inflammation is and what kind of 
cells it is made up of. That will suffice. 

Punch biopsy is usually the preferred biopsy 
type for evaluating inflammatory dermatoses 
as it allows for examination of the deep dermis 
and (hopefully) the subcutis. Attempt to correlate 
the pattern seen microscopically with the clinical 
features or differential diagnosis provided by the 
dermatologist. In inflammatory dermatopathol­
ogy especially, if the microscopic diagnosis does 
not fit clinically, it is probably not the correct 
diagnosis. This is a major difference from many 
other parts of pathology. Tumors often look like 
nondescript masses. The surgeon may think it 
is benign, but if we see pleomorphism, necrosis, 
and numerous mitoses, then it is malignant re­
gardless of what the clinical impression may be. 
This is not how things work for inflammatory 
dermatopathology, and pathologists must ad­
just their minds to this. We also must remem­
ber that while making a definitive diagnosis is 
always the goal, it is often not possible with 
inflammatory skin biopsies. Sometimes the best 
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Table 8-1 

INFLAMMATORY PATTERNS AND CORRESPONDING DISEASES 

Inflammatory Pattern Key Features Example Diseases 

Spongiotic lntraepidermal edema/spongiosis 
Lymphocyte exocytosis in epidermis 
+/- parakeratosis and serum in corneal 

layer 

Atopic/eczematous dermatitis 
Nummular dermatitis 
Dyshidrotic dermatitis 
Contact dermatitis 

Psoriasiform 

Vacuolar Interface 

Lichenoid Interface 

Superficial Perivascular 

Superficial and Deep 
Perivascular 

Epidermal acanthosis with elongated 
rete 

Vacuoles along basal layer (at "inter­
face" of dermis and epidermis) 

Apoptotic/dying keratinocytes in 
epidermis 

Sparse lymphocytes along basal layer 

Vacuoles along basal layer (at "inter­
face" of dermis and epidermis) 

Apoptotic/dying keratinocytes in 
epidermis 

Dense band of lymphocytes along 
basal layer and papillary dermis 

Lymphocytes around superficial 
dermal vessels 

Lymphocytes around superficial and 
deep dermal vessels 

we can do is to state what inflammatory pattern 
is present and to give a differential diagnosis. 

Of nearly equal importance is the ability to 
rule out possible diagnoses that are listed in 
the clinical differential. Say the dermatologist 
is deciding between psoriasis and lichen plan us 
clinically. On the biopsy, we may see overlap­
ping features of psoriasis and chronic spongiotic 
dermatitis (a common scenario), but we do not 
see lichenoid interface alteration_ Thus, we 
may not be certain if there are enough features 
to make a diagnosis of psoriasis, but we can at 
least say with certainty that there are no features 
of lichen planus in this biopsy. That negative 
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Seborrheic dermatitis 
Eczematous drug eruption 
Acute generalized exanthematous pustulosis (AGEP) 

Psoriasis 
Pityriasis rubra pilaris (PRP) 
Zinc and other nutritional deficiencies 
Glucagonoma syndrome 
Secondary syphilis 

Erythema multiforme 
Stevens-Johnson syndrome/toxic epidermal 

necrolysis spectrum (SJS/TEN) 
Acute graft versus host disease (GVHD) 
Fixed drug eruption 
Lupus erythematosus 
Dermatomyositis 

Lichen planus 
Lichenoid drug/hypersensitivity reaction 
Lichen striatus 
Lichen nitidus 

Viral exanthems 
Drug eruptions 
Urticaria 

Drug eruptions 
Arthropod bite reaction 
Polymorphous light eruption (PMLE) 
Perniosis 
Erythema annulare centrifugum (EAC) 
Lupus erythematosus 
Secondary syphilis 

information by itself can sometimes be a great 
help to the dermatologist. 

Unlike neoplasms, in which the tumor is usu­
ally removed and examined, a diagnosis is made, 
and definitive treatment is then performed, 
rashes are dynamic and may evolve over time. A 
biopsy today may not show diagnostic features 
but if the patient gets worse and comes back to 
clinic in two weeks, a repeat biopsy may then be 
diagnostic. When we cannot make a definitive 
diagnosis on a rash, our goal is to help the derma­
tologist narrow down their clinical differential by 
excluding whatever diseases we can, thus guiding 
their decision on the best management for the 
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Table 8-1, continued 

Inflammatory Pattern 

Granulomatous 

Key Features 

Histiocyte-rich dermal infiltrate 
+/- well-formed granulomas 
+/- other inflammatory cells 

Palisading granulomas 

Example Diseases 

Infections (especially fungal and mycobacterial) 
Sarcoidosis 
Granulomatous foreign body reaction 
Keratin granuloma (ruptured cyst or folliculitis) 
Granulomatous drug eruption 
Granulomatous rosacea 

Granuloma annulare Palisaded Necrobiotic 
Granulomatous Central zone of degenerated collagen/ 

mucin/fibrin 
Deep granuloma annulare 
Actinic granuloma 

Leukocytoclastic 
Vasculitis (LCV) 

Thrombotic 
Vasculopathy 

Panniculitis 

Neutrophils & nuclear dust/debris 
around dermal vessels 
(leukocytoclasis) 

Fibrinoid necrosis of vessel walls 
Extravasated erythrocytes in dermis 

lntravascular thrombi in dermis 
NoLCV 

Inflammation of subcutaneous fat 
+/- fat necrosis 
+/- septa! fibrosis 

patient. Talk to your dermatologist, especially 
when you have a difficult biopsy. I routinely 
discuss cases with my dermatologists, and by 
brainstorming with them about difficult cases, 
we often either arrive at a reasonable diagnosis 
or at least a plan for further workup. 

This chapter will not attempt to cover every 
inflammatory skin disease. There are excellent 
textbooks that already do that. Instead, each 
major inflammatory pattern is discussed and 
illustrated, along with some common exam­
ples of diseases that are typified by that given 
pattern. More esoteric or rare diseases are also 
covered when they are of particular clinical 
importance. The major inflammatory patterns 
are listed in Table 8-1. Once you learn these 
patterns, you can open up a major dermato­
pathology reference textbook to learn more 

Annular elastolytic granuloma 
Necrobiosis lipoidica diabeticorum (NLD) 
Necrobiotic xanthogranuloma (NXG) 
Rheumatoid nodule 

Cutaneous LCV 
Henoch-Schonlein purpura (HSP) 
Levamisole-induced vasculitis (cocaine use) 
Cryoglobulinemia, mixed-type (II or Ill) 
Eosinophilic granulomatosis with polyangiitis 

(Churg-Strauss) 
Granulomatosis with polyangiitis (Wegener) 
Polyarteritis nodosa (PAN) 

Disseminated intravascular coagulation (DlC) 
Hemolytic uremic syndrome (HUS) 
Other systemic coagulopathies 
Cryoglobulinemia, type I 

Erythema nodosum 
Lupus panniculitis 
Li poderma tosclerosis 
Pancreatic fat necrosis 
Calciphylaxis 
Alpha-I antitrypsin deficiency 
Post-traumatic fat necrosis 

nuanced details about the various diseases in 
the differential diagnosis. 

SPONGIOTIC PATTERN 

Spongiosis refers to intraepidermal edema. In 
spongiotic dermatitis, edema fluid is present be­
tween the keratinocytes, pushing them apart from 
one another (fig. 8-1). This leaves visible white 
space between the keratinocytes microscopically, 
which also allows the desmosomes ("spines") 
between the keratinocytes to be more obvious. 
Lymphocytes are often present in the epidermis 
("exocytosis") along with the edema fluid. When 
the spongiosis is abundant, spongiotic vesicles 
may form; this can be particularly dramatic in 
acral skin. Langerhans cells may aggregate within 
these spongiotic vesicles (Langerhans cell "mi­
croabscesses"). Spongiotic dermatitis usually has 
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Figure 8-1 

SPONGIOTIC DERMATITIS 

A: Spongiosis is intraepidermal 
edema. Edema fluid between the 
keratinocytes pushes them apart, 
leaving visible white space in between. 
The desmosomes ("spines") between 
the spinous layer keratinocytes 
are more easily visualized when 
spongiosis is present. 

B: Parakeratosis ( dense keratin 
with retained keratinocyte nuclei) 
is present in the stratum corneum. 
There is spongiosis in the stratum 
spinosum (the white spaces and 
obvious desmosomes between 
keratinocytes). Scattered eosino­
phils are present in the dermis 
(bottom right). 

C: Langerhans cell "micro­
abscesses" are spongiotic vesicles 
in the epidermis containing many 
Langerhans cells. This was a case of 
allergic contact dermatitis. 

D: Langerhanscell "microabscess." 
Langerhans cells have abundant gray 
to pink cytoplasm and reniform 
grooved nuclei (arrows). Note the 
adjacent spongiosis (right). Do not 
confuse Langerhans cell aggregates 
with pagetoid melanocytes (both 
are S-100 protein positive) or with 
Pautrier microabscess of mycosis 
fungoides (CD3 positive, CDla 
negative). 
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some degree of parakeratosis, and serum is often 
present in the stratum corneum. This correlates 
to the oozing and crusting appearance that 
these dermatoses often have clinically. 

The dermis often shows a superficial peri­
vascular lymphocytic infiltrate, often with 
eosinophils. While most dermatologists (and 
dermatopathologists) like to know if eosinophils 
are present or not, essentially any spongiotic 
dermatitis can have them; eosinophils are not 
a reliable way to distinguish between different 
forms of spongiotic dermatitis. It is true that 
contact dermatitis often (but not always) has 
abundant eosinophils, but eosinophils can be 
present in any of the other forms of spongiotic 

Inflammatory Dermatoses 

Figure 8-1, continued 

E: Subcorneal pustule: a collection 
of neutrophils is present beneath the 
stratum corneum. There is epidermal 
spongiosis. This was a case of acute 
generalized exanthernatous pustulosis 
(AGEP). 

F: Serum (arrows) is often present 
in the stratum corneum in addition 
to parakeratosis. It has a homogenous 
glassy pink appearance and may 
contain neutrophils and debris. This 
was a case of dyshidrotic dermatitis. 

dermatitis, too. Thus, the different forms of 
spongiotic dermatitis can all look essentially 
identical microscopically. 

We can tell the dermatologist that a biopsy 
shows spongiotic dermatitis, but the clinical 
features are essential in deciding which type of 
spongiotic dermatitis it represents. Common ex­
amples of spongiotic dermatitis include atopic/ 
eczematous dermatitis, nummular dermatitis, 
dyshidrotic dermatitis (on acral skin), contact 
dermatitis, seborrheic dermatitis, and eczema­
tous drug eruption. Less common dermatoses 
may also have spongiosis. Remember that der­
matophytosis (tinea) may also mimic spongiotic 
dermatitis microscopically (see chapter 7). 
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Figure 8-2 

PSORIASIS 

Left: There is epidermal acanthosis with uniform regular elongation of rete ridges. The corneal layer is replaced by broad 
confluent zones of parakeratosis, and the granular layer is absent. 

Right: Neutrophils aggregates ("Munro microabscesses") in the corneal layer are a very characteristic finding in psoriasis. 
Note the abundant parakeratosis and absent granular layer. 

Acute generalized exanthematous pustulosis 
(AGEP) is a form of drug reaction that clinically 
presents with the sudden onset of numerous 
small pustules usually in patients who recently 
received antibiotics. Thus, it is rarely in the 
same clinical differential diagnosis with the 
other spongiotic dermatoses discussed above, 
although it has spongiosis microscopically. The 
classic triad of findings includes: 1) epidermal 
spongiosis, 2) subcorneal neutrophil pustules, 
and 3) eosinophils (fig. 8-lE). 

PSORIASIFORM PATTERN 

Psoriasiform dermatitis is characterized by 
epidermal acanthosis and regular elongation of 
rete ridges. Psoriasis is the prototypical example 
(fig. 8-2). In addition to psoriasiform acanthosis, 
it also shows broad confluent zones of paraker­
atosis with a decreased or absent granular layer. 
Neutrophil aggregates are usually present in the 
corneal layer ("Munro microabscesses"). Unlike in 
spongiotic dermatitis, serum is usually absent from 
the corneal layer, correlating to the dry scale seen 
clinically in psoriasis versus the wet oozing scale 
in spongiotic dermatitis. Dilated tortuous capil-
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laries are present in the papillary dermis. There 
is usually little inflammation in the dermis aside 
from mild superficial perivascular lymphocytes. 

Eosinophils are classically absent or very 
rare in psoriasis, although exceptions do exist. 
Easily identified eosinophils should make one 
at least reconsider the diagnosis of psoriasis. 
Chronic lichenified contact dermatitis can 
develop psoriasiform hyperplasia and have eo­
sinophils. Psoriasiform drug eruptions can also 
have eosinophils. 

Other diseases that may show the psorias­
iform pattern include pityriasis rubra pilaris 
(PRP), zinc and other nutritional deficiencies, 
glucagonoma syndrome, and secondary syphilis 
(see chapter 7). If the biopsy resembles psoriasis 
but the clinical impression does not favor that, I 
use a diagnosis of "psoriasiform dermatitis" with 
a comment that in the proper clinical setting 
this could represent psoriasis but that other dis­
eases can also show a psoriasiform pattern. Even 
though psoriasis is "just a rash," it is a chronic 
sometimes debilitating disease with potential 
systemic implications. I try not to make the 
diagnosis lightly so as not to inappropriately 



label the patient with such a diagnosis. I once 
saw a young woman break down in tears after 
being told she had psoriasis; I never forgot it. 
The guttate form of psoriasis often has a unique 
appearance clinically and shows subtler micro­
scopic features with less obvious psoriasiform 
epidermal changes than seen in classic plaque 
psoriasis (fig. 8-3). 

INTERFACE PATTERN 
(VACUOLAR AND LICHENOID) 

Interface dermatitis is characterized by dying 
keratinocytes along the basal layer of the epider­
mis (i.e., at the interface between the epidermis 
and dermis). Scattered lymphocytes are seen "at­
tacking" the basal layer, leaving behind varying 
numbers of bright pink apoptotic keratinocytes 
with pyknotic or absent nuclei interspersed with 
empty vacuoles/bubbles along the basal layer 
("liquefactive" degeneration). These dead/dying 
keratinocytes are referred to by a wide variety of 
names including necrotic keratinocytes, dysker­
atotic keratinocytes, cytoid bodies, and Civatte 
bodies. As the basal layer is damaged, the nor­
mally sharp interface line between the epidermis 
and dermis becomes blurred and less clear, which 
is a useful clue to interface alteration/dermatitis. 

Inflammatory Dermatoses 

Figure 8-3 

GUTTATE PSORIASIS 

Parakeratosis is present as 
focal tufts/mounds rather than 
the broad diffuse zones seen 
in classic plaque psoriasis. The 
elongation of rete is also much 
subtler. Tufts of parakeratosis 
can be seen in various other 
dermatoses, particularly ones 
with "pityriasis" in the name. 
The neutrophils within the 
parakeratosis here (top of the 
tuft) are a helpful clue for 
guttate psoriasis. 

Interface dermatitis takes one of two forms: 
vacuolar or lichenoid. Both forms show apoptot­
ic keratinocytes and damage of the basal layer as 
described above, but in the lichenoid form, the 
interface change is accompanied by a dense band 
of lymphocytes beneath the epidermis, whereas 
in the vacuolar form, the lymphocytes are sparse 
(figs. 8-4, 8-5). Important diseases with lichenoid 
interface dermatitis include lichen planus, li­
chenoid drug/hypersensitivity reaction, lichen 
striatus, and lichen nitidus. Important examples 
of vacuolar interface de1matitis include erythema 
multiforme, Stevens-Johnson syndrome/toxic 
epidermal necrolysis spectrum, acute graft versus 
host disease (GVHD), fixed drug eruption, lupus 
erythematosus, and dermatomyositis. These en­
tities are discussed in more detail below. 

The list of lichenoid dermatoses is different 
from the list of vacuolar interface dermatoses, 
but in real life, the distinction between vacuolar 
and lichenoid interface is not always clear mi­
croscopically. Sometimes vacuolar interface der­
matitis can have more abundant lymphocytes 
than usual and sometimes lichenoid dermatitis 
can be less cellular than usual. Keep this in mind 
when looking at the microscopic pattern and 
the clinical differential diagnosis. 
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Figure 8-4 

VACUOLAR 
INTERFACE DERMATITIS 

Empty vacuoles/bubbles along 
the basal layer (black arrows) 
represent vacuolar change 
(liquefactive degeneration) due to 
destruction of basal keratinocytes 
by lymphocytes. Multiple 
bright pink dying/apoptotic 
keratinocytes (green arrows) are 
evidence of this. The interface 
between epidermis and dermis 
is blurred and unclear; it is hard 
to tell where one ends and the 
other begins. This case was 
erythema multiforme clinically. 

Lichen Planus 

Lichen planus (LP) is the prototypical example 
of lichenoid interface dermatitis. It presents as 
multiple purple, pruritic (itchy), polygonal pap­
ules and plaques (the "5 P's"). It classically has 
thick orthokeratosis (usually no parakeratosis) 
and thick wedge-shaped hypergranulosis. The 
brisk lichenoid interface change often causes the 
rete to become jagged and "saw-toothed" (figs. 8-5, 
8-6). The inflammation in lichen planus is usually 
limited to the superficial dermis. Eosinophils and 
plasma cells are usually absent or infrequent. If 
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Figure 8-5 

LICHENOID 
INTERFACE DERMATITIS 

There is a dense band of 
lymphocytes directly beneath the 
epidermis. High magnification 
would show vacuolar interface 
change similar to fig. 8-4. This 
case was lichen planus, the pro­
totypical example of lichenoid 
interface dermatitis. 

many eosinophils are seen, consider a lichenoid 
drug/hypersensitivity eruption. If many plasma 
cells are seen, consider secondary syphilis. If it 
looks like LP microscopically but the clinical dif­
ferential diagnosis is "r/o BCC" and it is a solitary 
lesion on the chest, then it is a lichenoid keratosis 
(see chapter 3). If it looks like LP microscopically 
but also has lymphocytes around an eccrine coil 
in the deep dermis, then it might be lichen stria­
tus (fig. 8-7) if the clinical appearance fits (linear 
dermatosis, usually in children). 

Hypertrophic LP is a unique variant that usually 
occurs on the anterior lower legs. It presents as 



Figure 8-6 

LICHEN PLANUS 

There is thick compact 
orthokeratosis with no/minimal 
parakeratosis. The granular layer 
shows "wedge-shaped" zones of 
hypergranulosis (black arrow). 
The rete are "saw-toothed" 
with jagged/pointed tips (green 
arrows). The classic lichenoid 
band of lymphocytes is present 
just beneath the epidermis. In 
dark skinned patients, melanin 
pigment incontinence is often 
present (yellow arrows). 

Inflammatory Dermatoses 

Figure 8-7 

LICHEN STRIATUS 

Left: Superficially, there is lichenoid dermatitis that looks identical to lichen planus. Deeper, there is Iymphocytic infiltrate 
surrounding an eccrine coil. 

Right: Lymphocytes surround an eccrine coil. This finding distinguishes lichen striatus from lichen planus. 

multiple hyperkeratotic itchy papules or nod­
ules. Microscopically, it shows marked epider­
mal acanthosis, often with expanded broad rete 
with glassy keratinocytes; a superficial biopsy 
of these areas can be confused with squamous 
cell carcinoma (SCC). The lichenoid band of 
lymphocytes is often patchy and the lichenoid 
interface change is focused mostly at the tips 
of the expanded rete (fig. 8-8). Unlike conven-

tional LP, eosinophils are usually present in the 
dermis in hypertrophic LP. 

lichen Nitidus 

Lichen nitidus presents as numerous tiny flat­
topped papules clinically. Microscopically, each 
of these very small papules corresponds to a 
nodular aggregate of lymphocytes and histio­
cytes centered in the papillary dermis, with some 
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Figure 8-8 

HYPERTROPHIC 
LICHEN PLANUS 

Top: There is hyperkeratosis 
and hypergranulosis. The epi­
dermis is hypertrophic and 
has a glassy pink appearance 
with elongated and expanded 
rete. The lichenoid band of 
lymphocytes may be patchy 
and not as diffuse and dense as 
in conventional lichen planus. 

Bottom: Lichenoid interface 
alteration with vacuoles and 
apoptotic keratinocytes is focused 
mostly at the tips of the elongated 
expanded rete (arrows). Note the 
abundant eosinophilic glassy 
cytoplasm of the keratinocytes; 
on superficial biopsy, these 
can be easily confused with 
squamous cell carcinoma. 

overlying interface alteration (fig. 8-9). The adja­
cent rete ridges usually reach down and "clutch" 
the nodule of inflammatory cells, yielding the 
classic "ball and claw" microscopic appearance. 

Erythema Multiforme 

Erythema multiforme (EM) is a reactive immune 
response that often occurs secondary to herpetic 
infection elsewhere in the body (i.e., no herpes 
is present in the skin lesions of EM). It usually 
presents as multiple erythematous edematous 
targetoid skin lesions. EM is a classic example of 
vacuolar interface dermatitis. Dying keratinocytes 
are seen at the basal layer and also are often scat­
tered higher in the spinous layer. The lesions arise 
quickly, and thus the stratum corneum usually 
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has its normal "basket-weave" appearance with 
no parakeratosis, as the latter requires some time 
to develop (nicely demonstrated in fig. 8-4). 

Stevens-Johnson Syndrome/ 
Toxic Epidermal Necrolysis Spectrum 

Stevens-/ ohnson syndrome/toxic epidermal 
necrolysis spectrum (SJS/TEN) is also a reactive im­
mune response involving skin similar to EM but 
much more severe. It usually arises secondary to 
a drug (often an antibiotic). SJS/TEN may have 
targetoid lesions similar to those of EM but has 
much greater body surface area involvement, 
with sloughing of skin and mucosa. The oral 
mucosa is almost always involved in SJS/TEN, 
so this clinical information is crucial. 



Microscopically, these diseases show robust 
vacuolar interface change, which leads to epider­
mal detachment and eventually to full-thickness 
epidermal necrosis (fig. 8-10). EM and SJS/TEN 
can look identical microscopically. In some cas­
es of EM, the vacuolar interface change can be 
so robust as to cause the epidermis to detach, 
creating a blister (bullous EM) (see fig. 9-1); when 
this happens, full-thickness epidermal necrosis 
can develop. Conversely, in early lesions of SJS/ 
TEN where the epidermis has not yet detached 
there will be vacuolar interface change without 
full-thickness necrosis. Only the clinical presenta­
tion and extent of body surface area involvement 
can distinguish EM from SJS/TEN; the presence or 
absence of full-thickness epidermal necrosis does 
not distinguish between these diseases. Similarly, 
the distinction between SJS and TEN must be made 
clinically rather than microscopically. SJS has less 
than 10 percent body surface area involvement, 
TEN has greater than 30 percent, and SJS/TEN 
"overlap" syndrome has 10 to 30 percent (1). I 
leave this distinction up to the dermatologists and 
usually just report the biopsy as "vacuolar interface 
dermatitis, consistent with SJS/TEN spectrum." 
TEN has significant morbidity and mortality. The 
patients are usually sent to the burn unit. This is 
not a diagnosis to make lightly or to even men­
tion in the differential diagnosis unless there is 
clinical information to suggest it. When I make a 
diagnosis of SJS/TEN spectrum, I call the derma­
tologist to report it to them verbally because of 
the seriousness and rapid course of this disease. 
Usually these are in patients who are so sick that 
the dermatologist is already calling me to check 
on the status of the biopsy. 
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Figure 8-9 

LICHEN NITIDUS 

Discrete nodules of 
lymphocytes and histiocytes 
are present within dermal 
papillae. Each nodule fills and 
expands one dermal papilla. 
The adjacent rete ridges 
at each side of the nodule 
tend to extend downward 
and inward to "clutch" the 
nodule of inflammatory cells 
("ball and claw" pattern). 

Acute Graft Versus Host Disease (GVHD) 

Acute GVHD is a complication of allogeneic 
hematopoietic stem cell transplantation. Trans­
planted lymphocytes from the donor (graft) 
attack the skin, liver, and gastrointestinal tract 
of the patient (host). The rash has a nonspecific 
morbilliform appearance and often arises before 
obvious liver or gastrointestinal involvement, 
which prompts a dermatology consult. Unfor­
tunately, early acute GVHD has a nonspecific 
histologic appearance: sparse vacuolar interface 
alteration. The clinical differential diagnosis for 
acute GVHD usually includes drug eruption and 
viral exanthem, both of which can also have sparse 
vacuolar interface alteration. The dermatopatholo­
gist can rarely do any better than the dermatologist 
at distinguishing between these entities. In my 
report, I make a diagnosis of "vacuolar interface 
dermatitis" with this comment: 11 Although these 
findings could represent acute GVHD, drug erup­
tion or viral exanthem could have similar histo­
logic features and should be excluded clinically. 11 

Early cases of acute GVHD may have very mild 
vacuolation of the basal layer with rare dying 
keratinocytes, so even if the biopsy is nearly nor­
mal histologically, acute GVHD usually cannot 
be fully excluded. Thus, a biopsy performed for 
early acute GVHD is often an exercise in futility. 
Although studies have suggested that skin biopsy 
is of limited use in diagnosing acute GVHD, the 
hematology/oncology team is often persistent 
in requesting a dermatology consultation and 
biopsy (1). Gentle ongoing education of our 
clinical colleagues is needed, but, admittedly, 
progress is often slow. 
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Figure 8-10 

STEVENS-JOHNSON SYNDROME/ 
TOXIC EPIDERMAL NECROLYSIS 

SPECTRUM (SJS/TEN) 

Top: The detached epidermis shows 
full-thickness necrosis (most of the 
keratinocytes lack nuclei). The normal 
"basket weave" stratum corneum is 
evidence that the epidermis died and 
detached very quickly. The diagnosis of 
SJS/TEN here was made by identifying 
vacuolar interface alteration in adjacent 
skin (right) in conjunction with the 
clinical scenario. 

Bottom: Detached necrotic epidermis 
forms a subepidermal blister (right). 
At the periphery of the blister, there 
is partially intact/viable epidermis 
(left), which shows vacuolar interface 
alteration with scattered individual 
apoptotic keratinocytes (arrow). 

Chronic GVHD is much less common than 
acute GVHD. It is usually easier to recognize 
clinically and microscopically. It shows either 
lichenoid interface change, sclerosis of the 
dermis resembling morphea/scleroderma, or a 
combination of these patterns. 

Fixed Drug Eruption 

Fixed drug eruption (FDE) is an unusual entity. 
It presents as erythematous or violaceous skin 
plaques, often on the extremities or genitalia, 
that arise after the patient takes an oral drug 
(often a nonsteroidal anti-inflammatory drug). 
It resolves when the patient stops taking the 
drug. If the patient takes the same drug again 
in future, the plaques will return at the same 
site/s as before. 
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Microscopically, the classic triad of features for 
FDE are: 1) interface alteration (this often shows 
overlap between vacuolar and lichenoid patterns), 
2) papillary dermal fibrosis with pigment incon­
tinence (melanophages in the dermis), and 3) 
dermal eosinophils. The plaques often develop a 
brown appearance due to the melanophages in 
the dermis (essentially a form of postinflamma­
tory hyperpigmentation) (2). 

Lupus Erythematosus 

Lupus erythematosus is an immune-mediated 
connective tissue disease. It has several clinical 
forms, including systemic lupus erythematosus 
(SLE), subacute cutaneous lupus erythematosus 
(SCLE), and discoid lupus erythematosus (DLE). 
SLE presents as fixed erythematous, slightly 



scaly plaques on the cheeks and nasal bridge (the 
classic "butterfly rash"), usually in women (ratio, 
9:1). These patients have systemic involvement 
affecting a wide range of organ systems. SCLE pres­
ents as nonindurated, nonscarring, often annular 
(ring-shaped) erythematous lesions, usually arising 
in sun-exposed skin. About half of patients with 
SCLE have systemic involvement. DLE presents 
as scaly erythematous plaques, often on the head 
and neck, which heal with scarring that may be 
severe and disfiguring. DLE often causes significant 
hyper- or hypopigmentation in patients with dark 
skin. Although patients with SLE can develop dis­
coid skin lesions, most patients with discoid lupus 
do not have systemic involvement (2). 

Lupus erythematosus is characterized by vac­
uolar interface alteration (fig. 8-11). Occasional 
cases have more lymphocytes and show an over­
lap between vacuolar and lichenoid patterns. As 
with other interface dermatoses, melanophages 
may be seen in the superficial dermis (pigment 
incontinence), especially in patients with dark 
skin. There is often superficial and deep perivas­
cular and periadnexal (around hair follicles and 
eccrine coils) lymphocytic infiltrate. Vacuolar 
interface alteration may also be seen in the 
hair follicle epithelium. Plasma cells are often 
present but eosinophils are classically rare or ab­
sent. Increased mucin may be present between 
reticular dermal collagen bundles. 

Not all cases of lupus erythematosus show 
all of the features mentioned above. In early 
SLE, the changes may be subtle, with only mild 
vacuolar interface alteration. In DLE, there is 
often atrophy of the epidermis, thick compact 
orthokeratosis (sometimes focal parakeratosis), 
effaced rete ridges, thickened dense pink base­
ment membrane, and enlarged reactive basal 
keratinocytes with glassy cytoplasm. When DLE 
arises on the head and neck of older sun-dam­
aged adults, it can be mistaken for actinic ker­
atosis or even SCC both clinically (because it 
is a discrete scaly lesion) and microscopically 
(because of the enlarged glassy keratinocytes). 
Dilated hair follicles plugged with keratin, 
predominance of orthokeratosis more than 
parakeratosis, abundant dermal mucin, and ro­
bust perivascular and periadnexal lymphocytic 
infiltrate are all clues for a diagnosis of DLE. 

Lupus erythematosus classically shows a 
"lupus band" on direct immunofluorescence 
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of involved lesional skin (and also sometimes 
in nonlesional clinically normal skin). This is 
granular or "shaggy" linear deposition of IgM 
(most common), IgG, IgA, and/or C3 along the 
basement membrane zone. However, many 
cases of lupus erythematosus are negative for 
a lupus band, and conversely, some normal 
patients who do not have lupus erythematosus 
will be lupus band positive (particularly if the 
biopsy is from sun-exposed skin). 

Aside from classic cases of DLE (and a few other 
situations), I usually find it difficult to reliably 
distinguish the different subtypes of lupus ery­
thematosus based on microscopic features alone. 
The clinical appearance is crucial, so I usually leave 
subclassification up to the dermatologists. If the 
clinical differential includes lupus erythematosus, 
and the biopsy shows classic features as discussed 
above, then I will usually use a line diagnosis of 
"lupus erythematosus" with a comment that other 
connective tissue diseases could show similar fea­
tures. If the clinical differential does not include 
lupus erythematosus or the microscopic findings 
are not classic, then I will use a line diagnosis of 
"vacuolar interface dermatitis" with a comment 
that these changes could potentially represent 
lupus erythematosus in the proper clinical context. 

Dermatomyositis 

Dermatomyositis is an immune-mediated dis­
ease that causes symmetrical proximal muscle 
weakness and distinct skin findings, including 
violaceous periorbital edema (heliotrope rash), 
erythema on the face and around the neck/shoul­
ders/upper chest (the "shawl area"), violaceous 
papules on the knuckles (Gottron papules), and 
periungual erythema and telangiectasia. The 
skin findings may arise long before the muscle 
weakness (2). Dermatomyositis may show over­
lapping histologic features with lupus erythe­
matosus, although dermatomyositis usually has 
sparser vacuolar interface alteration, less dermal 
lymphocytic infiltrate, no periadnexal inflamma­
tion, and more abundant dermal mucin. 

SUPERFICIAL AND/OR DEEP 
PERIVASCULAR LYMPHOCYTIC PATTERN 

Perivascular lymphocytic infiltrate is a compo­
nent of most inflammatory dermatoses. Even 
clinically normal skin often has a small num­
ber of lymphocytes present around superficial 
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Figure 8-11 

LUPUS ERYTHEMATOSUS. 

A: There is interface alteration that may have variable density of inflammation. This case shows an overlap between lichenoid 
(left) and vacuolar (middle) patterns. Sometimes it is "burnt out," leaving dense papillary dermal sclerosis behind with little 
inflammation (right). The compact orthokeratosis in the overlying stratum corneum is a common feature. 

B: There is a superficial and deep perivascular lymphocytic infiltrate. The infiltrate is also periadnexal, surrounding hair 
follicles (yellow arrow) and eccrine coils (black arrow). The hair follicle is dilated and filled with keratin. Blue mucin is often 
present in the reticular dermis (green arrow). 

C: In discoid lupus erythematosus, dilated follicles "plugged" with dense keratin may be pronounced (left). A dense 
perivascular lymphocytic infiltrate is present in the adjacent dermis (right). 

D: The basement membrane may be very thick and hyalinized in some cases. 

dermal vessels. When this is the only finding 
on a biopsy of a rash, a diagnosis of "superficial 
perivascular dermatitis" can be used. This is a 
nonspecific finding that can be seen in viral ex­
anthems, drug eruptions, urticaria, and a wide 
range of other entities. It can also be present as 
a component of spongiotic dermatitis and many 
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other inflammatory dermatoses. Some diseases 
have both a superficial and deep dermal peri­
vascular lymphocytic infiltrate, including drug 
eruption, arthropod bite reaction, polymorphous 
light eruption, perniosis, erythema annulare 
centrifugum, lupus erythematosus, secondary 
syphilis (see chapter 7), and many others. 
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Figure 8-12 

URTICARIA 

Left: The dermis is pale due to extra white space between dermal collagen bundles; this is evidence of dermal edema. The 
inflammatory infiltrate is usually sparse. At low magnification, urticaria often looks like normal skin. 

Right: In addition to perivascular lymphocytes, the infiltrate is composed of sparse scattered mast cells, eosinophils, and 
neutrophils. Neutrophils may also be clustered within the lumens of small blood vessels (upper right), a useful clue to the diagnosis. 

Drug Eruption 

Drug eruption can look like almost any in­
flammatory pattern microscopically, including 
spongiotic, vacuolar, lichenoid, granulomatous, 
or superficial and/or deep perivascular lympho­
cytic infiltrate. As Ronald Rapini says: "A skin 
biopsy usually cannot prove that a rash is a drug 
eruption, and often cannot prove that it is not" 
(3). This is a frustrating situation for all involved. 

"Dermal hypersensitivity reaction" is the term 
I use to refer to nonspecific superficial and/or 
deep perivascular lymphocytic infiltrate with eo­
sinophils but with minimal epidermal changes. It 
is a pattern that may be seen in drug eruptions, 
arthropod bite reactions, and urticaria, among 
others. Many of my dermatology colleagues do 
not love this term, which is understandable be­
cause it is a nonspecific pattern and these patients 
are often difficult to treat. It is not an easy thing 
to take an elderly patient off all of their drugs, one 
at a time, to see if their rash improves. I suppose I 
could just say "perivascular lymphocytic infiltrate 
with eosinophils" with the same differential to 
avoid the term "dermal hypersensitivity reaction" 
but the frustrating situation is still the same. I wish 
I had better advice to give on this topic, but it is 

still a common problem I struggle with in my own 
practice. Communication with the dermatologist 
is still the best way to handle complex cases. 

Urticaria 

Urticaria is a very common hypersensitivity 
reaction that may have many underlying causes 
but is often idiopathic. It presents with raised 
erythematous "wheals" ("hives" in nonmedical 
terminology) that are usually pruritic. Some 
patients have dermatographism, where stroking 
the skin produces a wheal in that same area. 
The individual wheals are evanescent, usually 
resolving within hours (2). 

A biopsy of urticaria often looks like essen­
tially normal skin at low power. Edema may 
be present, visualized microscopically as extra 
white space between reticular dermal collagen 
bundles; this finding is often subtle and thus 
can be both easily overlooked (when it is actu­
ally present) and easily hallucinated/imagined 
(when it is not actually present) by the pathol­
ogist. At higher magnification, a sparse peri­
vascular infiltrate of lymphocytes will usually 
be seen, along with sparse scattered mast cells, 
eosinophils, and neutrophils (fig. 8-12). Scat­
tered neutrophils in the dermis or neutrophils 
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Figure 8-13 

ARTHROPOD BITE REACTION 

Left: There is a superficial and deep perivascular lymphocytic infiltrate that is "wedge-shape" or "top-heavy" (i.e., 
inflammation is denser in the superficial dermis). 

Right: Massive dermal edema may lead to blister formation (bullous arthropod bite reaction). The presence of a deep 
perivascular infiltrate with many eosinophils favors a bullous arthropod bite reaction over bullous pemphigoid or other 
immunobullous disease. 

clustered within the lumens of small blood 
vessels are both useful clues for a diagnosis of 
urticaria. This clue must be taken in context 
with the clinical features, as scattered neutro­
phils in the dermis may also be seen adjacent 
to unsampled folliculitis (cut deeper sections) 
or when neutrophils are on their way up to the 
epidermis (e.g., inflamed ulcers, pustules, etc). 

If the lesions are urticaria! in appearance clin­
ically and there are features of vascular damage 
present microscopically (e.g., hemorrhage, nu­
clear dust, fibrin around vessels) or individual 
urticaria! lesions are clinically "fixed" (present 
for more than 24 hours), then a diagnosis of 
urticaria/ vasculitis can be considered. This un­
common diagnosis is usually difficult to recog­
nize by histologic features alone and requires 
correlation with the clinical information. 

Arthropod Bite Reaction 

Arthropod bite reaction usually displays a su­
perficial and deep perivascular lymphocytic 
infiltrate, often with a vaguely "wedge-shape" or 
"top-heavy" distribution, meaning the inflam­
mation is denser in the superficial dermis (fig. 
8-13). The epidermis may have a focal central 
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area of spongiosis and erosion/ulceration, either 
from the site where the arthropod actually bit 
or from excoriation by the patient (or both). 
The dermis is often edematous. Eosinophils are 
often present and may be numerous, and they 
often extend deep into the dermis or even the 
subcutis. The eosinophils tend to not only be 
around vessels but also out in the interstitial 
area (between reticular dermal collagen bun­
dles). Eosinophils are sometimes so numerous 
that they cluster around dermal collagen bun­
dles, degranulate, and coat the collagen bundle 
in eosinophil granules. These "flame figures" 
are classically seen in a rare disease called Wells 
syndrome (eosinophilic cellulitis), which is a di­
agnosis of exclusion, but I see them most often 
in exuberant bug bites (fig. 8-14). Young chil­
dren (toddlers around the age of 2) and elderly 
patients with chronic lymphocytic leukemia/ 
small lymphocytic lymphoma have a particular 
tendency to get very robust arthropod bite reac­
tions. Scabies can show an overlapping pattern 
with arthropod bite reactions (see chapter 7). 
At the site of tick bites, the tick mouthpart is 
sometimes still seen embedded in the dermis 
among the inflammatory changes (fig. 8-15). 



Figure 8-14 

"FLAME FIGURE" 

Numerous degranulating eosinophils surround a 
degenerated dermal collagen bundle. These "flame figures" 
may be seen in Wells syndrome (eosinophilic cellulitis) or 
in exuberant arthropod bite reactions. 

Polymorphous Light Eruption 

Polymorphous light eruption (PMLE) is a pho­
toderma ti tis that usually presents in young 
women. Erythematous papules, plaques, and 
vesicles arise after exposure to sun or other ultra­
violet light. Biopsy classically shows a superficial 
and deep perivascular lymphocytic infiltrate 
with prominent papillary dermal edema. How­
ever, the disease is called "polymorphous" for a 
reason: a wide range of clinical and pathologic 
findings have been reported (2). 

Perniosis 

Pemiosis (chilblains) is an unusual reactive pro­
cess due to cold temperatures; it is more common 
in cold damp climates or during winter months. 
It presents clinically as painful erythematous 
to violaceous papules or nodules on the distal 
extremities (especially fingers and toes) (2). The 
microscopic features are very similar to those of 
PMLE, albeit on acral skin (fig. 8-16). 

While we are on this topic, here are some 
confusing dermatology names you should know 
about. Some patients with lupus erythematosus 
also develop perniosis (chilblains); this is called 
chilblain lupus erythematosus. This is not to be 
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Figure 8-15 

TICK MOUTHPARTS 

At the site of tick bites, the tick mouth part is sometimes 
still seen embedded in the dermis surrounded by fibrin, 
necrosis, and mixed inflammation. It is made of chitin, 
which has a unique yellowish refractile appearance. 

confused with lupus pemio, which is an old school 
name for sarcoidosis of the nose or cheeks and 
is unrelated to either lupus erythematosus or 
perniosis. The term "lupus" was applied to many 
diseases in the olden days that we now under­
stand to be unrelated to lupus erythematosus. 
For example, "lupus vulgaris" is actually a form 
of cutaneous tuberculosis. The dermatology 
forefathers accomplished some amazing things 
considering the limited diagnostic tools available 
in their days, but their terminologies created ma­
jor headaches for future generations of medical 
students, residents, and fellows! 

Erythema Annulare Centrifugum 

Erythema annulare centrifugum (EAC) is an in­
flammatory dermatosis of uncertain origin that 
presents with annular erythematous lesions on 
the extremities or trunk. The periphery of these 
rings may expand outward and leave behind a 
trailing ring of slight scale and a central zone of 
clearing (nonerythematous normal skin). 

Microscopically, EAC shows superficial and 
deep perivascular lymphocytic infiltrate that 
is tightly cuffed/aggregated around vessels 
("coat sleeve" pattern). The epidermis is usually 
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Figure 8-16 

PERNIOSIS 

Left: A classic example of superficial and deep perivascular lymphocytic infiltrate. The acral location and prominent 
papillary dermal edema are clues to the diagnosis. 

Right: The papillary dermis has a pale loose appearance because it is filled and expanded by edema fluid. There is a robust 
perivascular lymphocytic infiltrate. Perniosis and polymorphous light eruption (PMLE) both share these features; the acral 
site and clinical scenario are keys to distinguishing perniosis from PMLE. 

normal. However, there is a superficial variant of 
EAC that has mostly superficial dermal perivas­
cular lymphocytic infiltrate; it may have mild 
spongiosis and focal parakeratosis (2). 

Tumid Lupus Erythematosus 

Tumid lupus erythematosus is characterized by in­
durated erythematous plaques often on the chest. 
Microscopically, it varies from other forms of lupus 
erythematosus in that it lacks vacuolar interface 
alteration. Instead, it shows only superficial and 
deep perivascular lymphocytic infiltrate, usually 
with abundant dermal mucin. Most patients with 
tumid lupus erythematosus lack systemic involve­
ment, elevated ANA, or other diagnostic criteria 
of lupus erythematosus, raising the question of 
whether tumid lupus is truly a variant of lupus 
erythematosus (2). Reticular erythematous mucino­
sis (REM) shows essentially identical histologic 
features and a very similar clinical presentation; 
it may be closely related to (or even the same 
thing as) tumid lupus erythematosus. 

GRANULOMATOUS PATTERN 

Granulomas may be seen in sarcoidosis, 
foreign body reaction, granulomatous rosacea, 
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and infectious processes (particularly mycobac­
terial or fungal; see chapter 7). Granulomatous 
dermatitis is sometimes used to refer to any 
histiocyte-rich dermal infiltrate, even if well­
formed granulomas are not present. Examples of 
granulomatous dermatitis include sarcoidosis, 
granulomatous foreign body reaction, keratin 
granuloma from ruptured cyst/folliculitis (see 
chapter 6), granulomatous drug eruption, and 
granulomatous rosacea. 

Sarcoidosis 

Sarcoidosis in the skin shows tightly organized 
non-necrotizing granulomas in the dermis, 
usually with little associated inflammation 
(fig. 8-17). It is a diagnosis of exclusion, as tu­
berculoid leprosy, other infections, and other 
granulomatous processes can produce a similar 
histologic pattern. 

Foreign Body Granuloma 

Granulomatous foreign body reaction usually 
shows large giant cells with multiple eccentrically 
arranged nuclei. Asteroid bodies, which are a clas­
sic (but nonspecific) feature of sarcoidosis, are also 
commonly present in foreign body granulomas 



Figure 8-17 

SARCOIDOSIS 

Histiocytes and multinucleated giant cells are packed 
tightly into well-circumscribed non-necrotizing granulomas 
in the dermis. There is usually very little associated 
lymphocytic or neutrophilic inflammation in sarcoidosis. 
Infection and other granulomatous processes must be 
excluded since they can produce a similar pattern. 

(see fig. 2-39). Streak/tear artifacts in the tissue 
(as seen in sections with calcifications or non­
decalcified bone) are a useful clue to exogenous/ 
foreign material in the setting of granulomatous 
dermatitis (see fig. 2-41). Exogenous material is 
usually refractile and often polarizable. 

A polarizing lens is a critical microscope 
accessory in dermatopathology. If you cannot 
obtain these lenses, a cheap substitute can be 
made using two sheets of polarized plastic film 
or two lenses detached from a pair of cheap polar­
ized sunglasses. Just put one piece of film or lens 
above the slide and one below the stage over the 
light source, turn up the light intensity, and slowly 
rotate one of the lenses. Foreign bodies that are po­
larizable will stand out as bright white or rainbow 
colored depending on what they are composed 
of. You may need to go to high magnification 
to see very small specks of polarizable foreign 
material. Remember to turn the light source back 
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to normal before removing the polarizing film/ 
lenses (or your retinas will regret it)! 

PALISADED NECROBIOTIC 
GRANULOMA PATTERN 

Palisaded necrobiotic granuloma is a unique 
type of granuloma in which histiocytes palisade 
around a central area of degenerated collagen, 
mucin, or fibrin. This pattern of granuloma is 
seen in granuloma annulare, deep granuloma 
annulare, actinic granuloma of O'Brien, annular 
elastolytic granuloma, necrobiosis lipoidica dia­
beticorum (NLD), necrobiotic xanthogranuloma 
(NXG), and rheumatoid nodule. 

Granuloma Annulare 

Granuloma annulare (GA) is a common idio­
pathic granulomatous dermatitis. It usually pres­
ents as papules arranged in a ring or arc shape, 
often on the dorsal hands or feet. It is often a 
solitary lesion, but some patients have multiple 
or even generalized lesions. Nonannular forms 
exist, including linear and papular variants, so 
the ring-shaped clinical description is not al­
ways required for the diagnosis of GA (2). 

Microscopically, histiocytes form palisades 
around a central zone of degenerated collagen 
(necrobiosis) and mucin (fig. 8-18). Nuclear dust 
may be seen. The mucin often imparts a bluish 
appearance to the center of the granulomas. Some­
times the palisading and necrobiosis are subtle; a 
useful clue is that histiocytes often trickle between 
adjacent reticular dermal collagen bundles ("in­
terstitial" GA). This pattern can vaguely resemble 
the collagen entrapment seen at the periphery of 
dermatofibroma. Perivascular lymphocytes and 
scattered eosinophils are often present (2,4). 

Some cases show distortion or loss of elastic 
fibers within the granulomas and elastophago­
cytosis (tangled elastic fibers being engulfed by 
giant cells) (fig. 8-19). Other granulomatous dis­
eases may show elastophagocytosis, including 
actinic granuloma of O'Brien (in sun-damaged 
skin with solar elastosis) and annular elastolytic 
granuloma; I believe these are likely just variants 
of GA. I also regularly encounter foci of dermal 
elastophagocytosis as an incidental finding. 

Deep GA is a more robust form of GA that 
forms nodules in the subcutis. Changes of con­
ventional GA may be present in the overlying 
dermis. It often arises on the lower extremities 
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Figure 8-18 

GRANULOMA ANNULARE (GA) 

Top: A zone of degenerated collagen 
(necrobiosis) and mucin (arrows) is 
surrounded by a rim of palisading 
histiocytes. The abundant mucin in 
this case imparts a bluish appearance 
to the central necrobiotic zone; in some 
cases the mucin and necrobiosis are 
more subtle. 

Bottom: The central zone of necro­
biosis and mucin has a smudgy washed­
out appearance (top right). Pink col­
lagen bundles are present, but the 
normal dermal fibroblasts are few or 
absent (I think of this as essentially 
a form of dermal collagen necrosis). 
Spindled histiocytes palisade around the 
necrobiosis and often trickle outward, 
intermingling between the adjacent 
reticular dermal collagen bundles 
(bottom and left). This "interstitial" 
pattern of GA can vaguely resemble 
the collagen entrapment seen at the 
periphery of dermatofibroma. 
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(especially tibial area) of children or young 
adults, but can also occur in other sites such as 
the upper extremities, trunk, or head and neck. 
The granulomas are usually large and well­
formed, with prominent palisading. The necrobi­
otic centers of the granulomas are usually bluish 
in appearance due to mucin ("blue granulomas") 
(fig. 8-20), but they sometimes may also show 
a reddish hue due to fibrin deposition, which 
causes them to mimic rheumatoid nodule. (5) 
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Rheumatoid Nodule 

Rheumatoid nodules are large necrobiotic pali­
saded granulomas that arise in the deep dermis/ 
subcutis of patients with rheumatoid arthritis, 
usually adults. They often arise near joints: 
common sites include the elbow, forearm, 
hands and feet. Although they are usually deep, 
the superficial dermis is often involved also. A 
lymphoplasmacytic infiltrate may be present 



Figure 8-19 

ELASTOPHAGOCYTOSIS 

Tangled blue-gray elastic fibers are present in the 
cytoplasm of multinucleated giant cells. 

around the granulomas, a helpful clue. Nuclear 
debris and scattered neutrophils are commonly 
present in the center of the granulomas; this is 
not necessarily an indication of infection. That 
said, I have seen rare cases that I thought would 
surely be rheumatoid nodule that turned out 
to be positive for AFB on Fite stain. My mentor 
Mark Edgar once told me, "Don't argue with 
granulomas ... just do the infectious stains." 
Sage advice. 

The necrobiotic zones in rheumatoid nodule 
are usually deep red due to fibrin deposition 
("red granulomas") (fig. 8-21). Deep GA can also 
have fibrin and be a "red granuloma," but the 
converse is not true, as blue mucin is reportedly 
seen only in deep GA not in rheumatoid nodule 
(5). In some cases, microscopic distinction is 
impossible; I use the term "palisaded necrobi­
otic granuloma" in the diagnosis line of these 
cases with a comment that it could be either 
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Figure 8-20 

DEEP GRANULOMA ANNULARE 

The appearance is very similar to conventional GA, 
although it is deeper in the skin and the palisading 
histiocytes may be more prominent. Deep GA usually has 
a "blue granuloma" appearance due to abundant mucin in 
the central zone of necrobiosis. 

rheumatoid nodule or deep GA and that clini­
cal correlation to exclude rheumatoid arthritis 
is recommended. Obviously, in children, these 
usually end up being deep GA, as rheumatoid 
arthritis is rare in children. 

Epithelioid sarcoma is a rare sarcoma that arises 
as a nodule in the dermis, subcutis, or deep soft 
tissue of the distal extremities in young adults. It 
often has central zones of necrosis that can cause 
it to mimic deep GA or rheumatoid nodule at low 
power. At high power, the distinction is usually 
easy, as the cells of epithelioid sarcoma have very 
dense abundant eosinophilic cytoplasm and large 
atypical nuclei, and the central areas are true tu­
mor cell necrosis rather than fibrin or degenerated 
collagen (fig. 8-22). Mitoses are often present in 
deep GA and rheumatoid nodule as well as in 
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Figure 8-21 

RHEUMATOID NODULE 

Left: Large palisaded granulomas with zones of central necrobiosis are present in the soft tissue, often near a joint. 
Right: The central necrobiotic zones in rheumatoid nodule are usually a dark pink/red color due to abundant fibrin 

deposition (left); they are "red granulomas". This fibrin-rich central zone is surrounded by a peripheral rim of palisading 
histiocytes (center), adjacent fibrosis, and mixed inflammation (right). 

Figure 8-22 

EPITHELIOID SARCOMA (MIMICKING RHEUMATOID NODULE) 

Left: The presence of central zones of necrosis in this rare sarcoma can resemble a palisaded necrobiotic granuloma at 
low magnification, making it a treacherous mimic of deep GA or rheumatoid nodule. 

Right: The tumor cells have abundant dense pale or eosinophilic cytoplasm, which can give them a histiocytoid (or even 
squamoid) appearance. Unlike the histiocytes of deep GA or rheumatoid nodule, these tumor cells have large atypical nuclei, 
often with pale/cleared chromatin. 
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Figure 8-23 

NECROBIOSIS LIPOIDICA (NLD) 

Left: The dermis is replaced by alternating layers of fibrosis, necrobiosis, fibrin, and mixed inflammation with prominent 
plasma cells. The appearance has been likened to a parfait or layered cake, although some cases (like this one) do not have 
very many layers. The process is mostly centered in the dermis although it often extends down into the subcutis as well. 

Right: Zones of necrobiosis (bottom) are layered between zones of lymphoplasmacytic and histiocytic infiltrate (top). 

epithelioid sarcoma, so mitotic activity by itself 
is not necessarily a worrisome finding. If there 
is any doubt, immunostains can easily resolve it: 
epithelioid sarcoma expresses cytokeratin and 
EMA and shows loss of nuclear INI-1/SMARCBl 
expression (6). It is important to keep this very rare 
but very bad sarcoma in your differential anytime 
you see a case of deep GA or rheumatoid nodule. 
Pitfalls are called pitfalls because we don't see them 
coming. We must anticipate them so that we are 
vigilant and not caught unaware. 

Necrobiosis Lipoidica 

Necrobiosis lipoidica (diabeticorum) (NLD) 
presents as a yellowish atrophic plaque usually 
on the anterior lower leg of adults, often in the 
setting of diabetes. Since some patients actually 
do not have diabetes, the recent trend has been 
to drop the "diabeticorum" from the name. The 
dermis is replaced by alternating layers of fibro­
sis, necrobiosis, fibrin, and mixed inflammation 
with prominent plasma cells (fig. 8-23). The 
appearance has been likened to a parfait or lay­
ered cake. The process is mostly centered in the 

dermis and does not usually have multinodular 
subcutaneous granulomas, which in addition to 
the classic clinical appearance, helps distinguish 
it from deep GA or rheumatoid nodule. 

Necrobiotic Xanthogranuloma 

Necrobiotic xanthogranuloma (NXG) is a very 
rare disease that presents in older adults as yel­
lowish papules, nodules, or plaques, classically 
in the periorbital area but also at other sites. It 
is usually associated with paraproteinemia (usu­
ally monoclonal IgG kappa), and some patients 
have underlying myeloma or B-cell lymphoma. 

Granulomatous infiltrates alternating with 
zones of eosinophilic necrobiosis fill the dermis 
and extend into the subcutis. Foamy histiocytes, 
Touton giant cells, and foreign body giant cells 
are present in the infiltrate. Characteristically, 
the giant cells have bizarre angulated shapes 
and numerous hyperchromatic nuclei. Asteroid 
bodies are common. Cholesterol clefts are often 
seen (fig. 8-24). 

If a biopsy looks like a very robust florid case 
of NLD, think about NXG in your differential 
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Figure 8-24 

NECROBIOTIC XANTHOGRANULOMA (NXG) 

Cholesterol clefts (top right) and large, often bizarre, 
multinucleated giant cells (bottom left) are characteristic 
features of NXG. Otherwise, it resembles NLD. 

diagnosis. The unique giant cells, abundance of 
lipid material (both foamy histiocytes and cho­
lesterol clefts), and clinical scenario together are 
usually enough to distinguish NXG from NLD 
(2). In difficult cases, more clinical information, 
a larger repeat biopsy, and serum/urine protein 
electrophoresis may help make the distinction. 

VASCULITIS PATTERN 

Leukocytoclastic vasculitis (LCV) is neutro­
phil-mediated destruction of small dermal blood 
vessels. There are three major microscopic fea­
tures: 1) neutrophilic infiltrate around vessels 
with nuclear dust/debris (leukocytoclasis), 2) 
fibrinoid necrosis of vessel walls often with 
endothelial swelling, and 3) hemorrhage of 
erythrocytes into the dermis (fig. 8-25). Fibrin 
thrombi may be present within some of the dam­
aged vessels. Vasculitis may occur as a superficial 
process limited to the skin (cutaneous LC\/) or 
it may be seen in the skin as a secondary mani­
festation of systemic vasculitides, including He­
noch-Schonlein purpura (HSP), levamisole-induced 
vasculitis (from cocaine use), mixed-type (type II or 
III) cryoglobulinemia, eosinophilic granulomatosis 
with polyangiitis (aka allergic granulomatosis or 

Figure 8-25 

LEUKOCYTOCLASTIC VASCULITIS (LCV) 

Left: Fibrin and neutrophils around damaged blood vessels (arrows) usually can be appreciated even at low magnification. 
Right: A small blood vessel (center) is surrounded by homogenous pink fibrin (green arrow) and extravasated erythrocytes 

(black arrows), evidence of vascular damage. The neutrophils and fragments of nuclear debris (yellow arrows) are evidence 
that the vascular damage is due to leukocytoclasis. 
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Churg-Strauss syndrome), and granulomatosis with 
polyangiitis (Wegener granulomatosis). 

Microscopic clues that raise suspicion for 
systemic vasculitis are LCV that is so brisk as 
to cause bullae or epidermal necrosis or LCV 
that involves the deep dermal or subcutaneous 
vessels. If LCV has many eosinophils, Churg­
Strauss syndrome or a drug-induced LCV may 
be considered. If LCV is seen in conjunction 
with granulomatous dermatitis, Churg-Strauss 
or Wegener syndrome may be considered and 
clinical workup including ANCA studies should 
be undertaken. Polyarteritis nodosa (PAN) is a 
unique form of vasculitis that involves a medi­
um-sized muscular artery at the dermal-subcutis 
junction rather than the small superficial der­
mal vessels (fig. 8-26). 

Pigmented purpuric dermatosis (PPD), also 
known as capillaritis, sometimes enters the clin­
ical differential of LCV. It presents as multiple 
tiny erythematous to orange-brown "cayenne 
pepper" macules, usually on the anterior low­
er legs. Biopsy shows superficial perivascular 
lymphocytic infiltrate with extravasated 
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Figure 8-26 

POLYARTERITIS NODOSA (PAN) 

Left: Inflammation surrounds a medium-sized muscular 
artery at the dermal-subcutaneous junction (arrow). Unlike 
LCV, there is usually only a solitary vessel involved on a 
punch biopsy specimen. 

Above: Neutrophils infiltrate the muscular wall of the 
artery. In this case, the vessel lumen is filled with fibrin 
thrombus. 

erythrocytes and hemosiderin deposition, but 
neutrophils or LCV are not seen (fig. 8-27). 
Hemosiderin deposits may be focal and subtle; 
an iron stain may help in identifying them. I 
sometimes see cases that I believe fit with PPD 
clinically and histologically but lack hemosid­
erin. Vascular stasis and ecchymosis can show 
hemorrhage and hemosiderin and thus resem­
ble PPD microscopically, but PPD will usually 
have more prominent perivascular lymphocytic 
infiltrate than stasis or ecchymosis. 

THROMBOTIC VASCULOPATHY PATTERN 

Thrombotic vasculopathy refers intravascular 
thrombi (without LCV) in the dermis (fig. 8-28), 
which is usually caused by a hypercoagulable 
state. Type I cryoglobulinemia produces a 
similar microscopic appearance, although the 
vessel lumens are actually filled with bright pink 
cryoglobulin deposits (sometimes alongside 
fibrin thrombi). When I find luminal thrombi 
in the dermis, I routinely include a comment 
that laboratory workup is needed to rule out 
systemic coagulopathy or cryoglobulinemia. 
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Figure 8-27 

PIGMENTED PURPURIC 
DERMATOSIS (PPD) 

Lymphocytes surround small vessels 
in the papillary dermis as well as 
scattered extravasated erythrocytes. 
Hemosiderin deposition is usually 
present (not shown here). 

PANNICULITIS PATTERN 

Panniculitis refers to inflammation of the 
subcutaneous fat. The clinical presentation 
varies depending upon the type of panniculi­
tis. Classically, panniculitis is subdivided into 
lobular and septal patterns based on where the 
inflammation is predominantly located (most­
ly within the fat lobules versus mostly in the 
intervening septa between the lobules). I do 
not find this concept to be very helpful, since 
aside from erythema nodosum (which usually 
is indeed a strikingly septal pattern), most other 
cases of panniculitis show a mixture of these 
patterns. There are other microscopic clues that 
I find more useful, and of course, the clinical 
impression is often crucial. Some important 
examples of panniculitis and related diseases 
include erythema nodosum, lupus panniculitis, 
lipodermatosclerosis, pancreatic fat necrosis, 
calciphylaxis, alpha-I antitrypsin deficiency 
panniculitis, and post-traumatic fat necrosis. 

One problem that I often encounter is a 
clinical suspicion for panniculitis but a punch 
biopsy that has minimal or no subcutis present 
for evaluation. In such a case, I describe whatever 
findings are present, but I also explicitly state 
that there is no/minimal subcutis present and 
thus evaluation for panniculitis is not possible 
on this biopsy and that if further evaluation for 
panniculitis is needed, a wedge/incisional biopsy 
or a "double punch" (°telescoping") biopsy may 
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be helpful (7). Wedge/incisional biopsy is the most 
ideal for evaluating panniculitis, but as this type 
of biopsy is more time consuming and difficult 
to perform clinically, I rarely receive this type of 
specimen in my practice. With a double punch 
biopsy, the dermatologist takes a punch biopsy 
like usual, but then performs a second punch in 
the same biopsy hole allowing a plug of subcuta­
neous fat to be removed. Ask your dermatologists 
to notify you on the requisition sheet when they 
perform this procedure so that the second piece of 
fat is not inadvertently overlooked in the specimen 
container during gross examination. 

Erythema Nodosum 

Erythema nodosum is a common panniculitis 
that typically arises as multiple erythematous 
indurated tender nodules on the lower extremi­
ties, often in young women. Oral contraceptives, 
various infections, and many other associations 
and potential etiologies have been reported (2). 

Histologically, erythema nodosum is the clas­
sic example of septal panniculitis. The subcutane­
ous septa are expanded by a mixed inflammatory 
infiltrate composed oflymphocytes, histiocytes, 
and sometimes eosinophils (fig. 8-29). Although 
the infiltrate is predominately in the septa, it 
often also spills over into the fat lobules (again, 
this is why I do not love the septal versus lobular 
pattern approach to panniculitis). Small granu­
lomas and giant cells are often seen in the septa. 
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Hemorrhage is typically present, and zones of 
fibrinoid necrosis may also be seen. Neutrophils 
may be present in early lesions. Septal fibrosis is 
common in older lesions (2). 

Lupus Panniculitis 

Lupus panniculiti.s (lupus erythematosus profimdus) 
is seen in a subset of patients with DLE or SLE. In 
many patients, no other features of lupus erythe­
matosus are present. It presents as firm painful 
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Figure 8-28 

THROMBOTIC VASCULOPATHY 

Top: Epidermal necrosis (pale pink 
"washed-out" appearance due to degen­
eration and loss of keratinocyte nuclei) 
is a crucial clue for acute ischemia in the 
skin. The multiple fibrin thrombi filling 
dermal vessels are evidence that the 
ischemia in this case is due to thrombotic 
vasculopathy. Urgent clinical workup for 
coagulopathy is essential. 

Bottom: Contrast the homogenous 
smudgy pale pink luminal fibrin thrombi 
(green arrows) with the brighter deeper 
pink/red of erythrocytes in the adjacent 
congested blood vessels (yellow arrows). 
Flipping the microscope condenser will 
often allow the individual erythrocyte 
outlines to be visualized in congested 
vessels, avoiding confusion with true 
fibrin thrombi. 

nodules, often on the breast, outer upper arms, 
face, back, or buttocks. The overlying skin may be 
normal or have features of DLE. Lupus panniculitis 
is often chronic and recurrent; lesions may resolve 
forming depressed scars with fat atrophy (2). 

The histologic appearance is very characteris­
tic. There is a brisk infiltrate of lymphocytes and 
plasma cells in the deep dermis and subcutis, 
sometimes with germinal center formation. In 
well-developed lesions, there is diffuse dense 
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Figure 8-29 

ERYTHEMA NODOSUM (EN) 

Left: This is the classic example of septa! panniculitis. The subcutaneous septa are expanded by a mixed inflammatory 
infiltrate and fibrosis. 

Right: Small granulomas and giant cells are often seen in the septa accompanied by an infiltrate composed of lymphocytes, 
histiocytes, and sometimes eosinophils. 

Figure 8-30 

LUPUS PANNICULITIS 

Left: The subcutaneous fat is diffusely hyalinized and eosinophilic due to a mixture of sclerotic collagen and fibrinoid 
necrosis. There is a brisk infiltrate of lymphocytes and plasma cells. 

Right: Fibrin and nuclear debris are present between the adipocytes. 
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eosinophilic hyalinization intermingled with 
the adipocytes, representing sclerotic collagen 
and fibrinoid necrosis (fig. 8-30). Nuclear debris 
is often present. Vascular damage and hyalin­
ized vessels may be seen (2). The overlying der­
mis and epidermis may be normal or may show 
features of conventional lupus erythematosus, 
as discussed previously. 

The most important entities in the differential 
diagnosis are panniculitis-like T-cell lymphoma 
(alpha-beta) and gamma-delta T-cell lymphoma, 
both of which show a panniculitis-like pattern of 
subcutaneous involvement that can mimic lupus 
panniculitis (see chapter 11). Additionally, other 
connective tissue diseases can show panniculitis 
with similar features to lupus panniculitis (2). 

lipodermatosclerosis 

Lipodermatosclerosis (sclerosing panniculitis, 
membranous lipodystrophy) is a chronic form of 
fat necrosis with scarring and atrophy that arises 
in adults with venous stasis. It presents as very 
firm ("woody") atrophic plaques of the bilateral 
lower legs. The atrophy of the distal lower leg 
with relative sparing of the proximal portion 
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Figure 8-31 

LIPOOERMATOSCLEROSIS 

Left: The papillary dermis shows stasis vascular changes. 
There is diffuse fibrosis of the dermis and subcutis. 
Microcystic spaces of fat necrosis (arrows) are present in 
the subcutis. 

Above: The fat necrosis has a unique "arabesque" pattern: 
small pseudocystic areas are lined by tiny frilly infolded 
fronds of eosinophilic material representing broken down 
adipocyte membrane remnants (lipomembranous change). 

gives the lower leg an "inverted champagne 
bottle" appearance (2). The dermis is often 
fibrotic with obvious stasis vascular changes (see 
fig. 2-19). The subcutis shows ischemic changes, 
foamy histiocytes, microcystic fat necrosis, sep­
ta! fibrosis, and eventually in chronic lesions, 
fat atrophy with sclerosis of the subcutis. 

The fat necrosis in this disease has a unique 
pattern, with small pseudocystic areas lined by 
minute infolded fronds of eosinophilic material 
representing broken down adipocyte membrane 
remnants (fig. 8-31). This frilly "arabesque" pat­
tern, referred to as membranous fat necrosis or li­
pomembranous change, is a characteristic finding 
in lipodermatosclerosis, but it may also be seen in 
fat necrosis from other causes (such as trauma). 

Pancreatic Fat Necrosis 

Pancreatic fat necrosis (pancreatic panniculitis) 
presents as very painful erythematous nodules 
on the trunk or lower extremities of patients 
with pancreatitis, pancreatic carcinoma, or 
other pancreatic diseases. Increased levels of 
circulating lipase and other pancreatic enzymes 
lead to destruction of the subcutaneous fat with 
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Figure 8-32 

PANCREATIC FAT NECROSIS 
(PANCREATIC PANNICULITIS) 
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The subcutis shows zones of fat necrosis with retained 
outlines of individual necrotic adipocytes ("ghost cells") 
(top). Calcification is deposited directly onto the necrotic 
fat, giving it a unique bluish-purple color (saponification). 
Neutrophils, nuclear dust, and necrotic debris with fine 
calcification are also present (bottom). 

zonal fat necrosis and associated saponification 
(essentially, soap formation due to calcium 
combining with the free lipid from the necrotic 
adipose tissue) (fig. 8-32). These lesions often ul­
cerate and drain yellowish necrotic fat material. 

Histologically, there is zonal necrosis of 
fat in the subcutis with retained outlines of 
individual necrotic adipocytes ("ghost cells"). 
Stippled bluish-purple calcification is deposited 
onto the necrotic fat (saponification). There is 
surrounding hemorrhage and inflammation, in­
cluding neutrophils and foamy histiocytes. The 
microscopic features are identical to those seen 
in the peripancreatic fat in acute pancreatitis. 
Clinical and laboratory workup are essential to 
identify the cause if the patient has no known 
previous diagnosis of pancreatitis or other 
pancreatic disease. Due to the serious nature 

236 

of the underlying pancreatic diseases, there is 
significant mortality in these patients (2). 

Calciphylaxis 

Calciphylaxis usually occurs in end stage renal 
disease patients who are on dialysis, although 
it can rarely present in patients without renal 
disease. It is a very serious disease with high mor­
bidity and mortality: 50 to 80 percent of patients 
die within a year of diagnosis. Calcium deposits 
within the walls of blood vessels in the subcu­
tis lead to ischemia and skin infarction. These 
infarcts present clinically as extremely painful, 
violaceous plaques or ulcerated eschars, often on 
adipose-rich areas of the body (breast, buttock, 
abdomen, thighs) as well as the lower legs (1). 

Histologically, the key to the diagnosis is the 
presence of calcification in the walls of small 
and medium-sized vessels in the subcutis (fig. 
8-33). In some cases, these are obvious and 
abundant, but more often they are very focal 
and subtle, requiring careful searching, deeper 
levels, or von Kossa stain to identify them. 
These subtle cases may show only tiny stippled 
basophilic calcium deposits in the subcutaneous 
vessel walls, in subcutaneous adipose tissue 
between adipocytes, and around eccrine coils. 
Aside from the calcification, there are other 
histologic clues to the diagnosis. Acute ischemic 
changes such as necrosis of the epidermis, ec­
crine coils, and dermis may be seen, including 
full-thickness zonal skin infarction if the center 
of an eschar is biopsied. Lobular reactive vascu­
lar proliferations (dermal angioplasia or diffuse 
dermal angiomatosis) due to chronic ischemia 
are a common finding in the reticular dermis. 
In the clinical scenario described above, finding 
these vessels alone, even without calcifications 
seen on the biopsy, is strongly suggestive of 
calciphylaxis. Fibrin thrombi are often present 
in dermal or subcutaneous vessels (1). 

It is important to note that calcification 
can be seen in vessel walls in scenarios other 
than calciphylaxis, most notably Monckeberg 
arteriosclerosis (medial calcific sclerosis), in which 
calcifications are present in the muscular media 
layer of arteries (fig. 8-34). Monckeberg arterio­
sclerosis may occasionally be seen in the subcutis 
as an incidental finding of little or no clinical 
significance. In calciphylaxis, the calcification 
usually involves small capillary vessels in addi-
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Figure 8-33 

CALCIPHYLAXIS 
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The classic feature is calcification in the walls of small 
subcutaneous vessels (yellow arrows). Not all cases are this 
dramatic and obvious. The calcifications may also take the form 
of tiny granules between the necrotic adipocytes (green arrows). 

tion to medium-sized vessels, ischemic changes 
will be present, and most importantly, the clinical 
scenario will fit. I have never seen calciphylaxis 
show up as merely an incidental finding. 

Traumatic Fat Necrosis 

Traumatic fat necrosis can be seen after blunt 
trauma or other injury. Pockets of foamy histio­
cytes are present in the subcutis (see fig. 2-12£), 
sometimes with hemorrhage, hemosiderin, and 
in early lesions, neutrophils. Sometimes a nodule 
of completely necrotic fat can become walled-off 
by fibrosis and develop cystic change. Fat necro-
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Figure 8-34 

MONCKEBERG ARTERIOSCLEROSIS 
(MEDIAL CALClFIC SCLEROSIS) 

Large calcifications are present in the muscular wall of 
a subcutaneous artery. This case was an incidental finding 
in a melanoma excision specimen. Do not confuse this 
with calciphylaxis! 

sis may also be seen at drug injection sites or in 
patients with factitial disease. Examination under 
polarized light may identify any polarizable for­
eign material and is strong support for injection 
or other penetrating injury as the etiology (2). 

MISCELLANEOUS DISEASES 

Granuloma Fadale 

Granuloma faciale is an unusual inflammatory 
process that arises as one or several red to brown 
nodules or plaques on the face of adults. Histo­
logically, these are composed of a diffuse dense 
dermal infiltrate of lymphocytes, histiocytes, eo­
sinophils, and neutrophils (fig. 8-35). The name 
is a misnomer; there are no actual granulomas 
in granuloma faciale. The infiltrate is classically 
separated from the overlying epidermis by a thin 
band of uninvolved dermis (i.e., a Grenz zone; 
this is one of the few diseases where I actually 
find the Grenz zone to be a useful feature). The 
key to the diagnosis is the presence of multiple 
different inflammatory cell types all intermin­
gled together, particularly the neutrophils. 
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Figure 8-35 

GRANULOMA FACIALE 

Left: The dermis is replaced by a diffuse dense mixed inflammatory infiltrate. A thin "Grenz zone" of uninvolved dermis 
separates the infiltrate from the overlying epidermis. 

Right: The infiltrate is usually composed of lymphocytes, histiocytes, eosinophils, and neutrophils. This unusual mixture 
of inflammatory cell types, particularly the intermingled neutrophils, is the key to recognizing this entity. Despite the name, 
there are no granulomas. 

Granuloma faciale is actually thought to 
represent a localized form of leukocytoclastic 
vasculitis. Fibrin, hemorrhage, vascular damage, 
and neutrophil nuclear dust are often present, 
although they may be subtle (2). 

Sweet Syndrome 

Sweet syndrome (acute febrile neutrophilic der­
matosis) is an acute-onset inflammatory disease 
that presents with tender, erythematous "juicy" 
papules on the head and neck and upper extrem­
ities (especially dorsal hands), usually in adults. 
Patients appear ill with systemic symptoms 
including fever, joint pain, and leukocytosis. 
Sweet syndrome is sometimes associated with 
underlying malignancy, particularly acute my­
eloid leukemia (AML). Histologically, there is 
prominent papillary dermal edema and a diffuse 
dermal infiltrate of neutrophils (fig. 8-36). 

The main differential diagnosis clinically and 
pathologically is infection; this should be ex­
cluded by microbial cultures and special stains. 
The distinction is very important clinically, 
as Sweet syndrome is treated with high-dose 
corticosteroids, which is exactly the opposite 
of how an infection would be treated. Other 
neutrophilic dermatoses, including pyoderma 
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gangrenosum, can show similar histologic find­
ings to Sweet syndrome; clinical information is 
crucial to making the diagnosis. 

Histiocytoid Sweet syndrome is a variant of Sweet 
syndrome in which the infiltrate is composed of 
histiocytoid cells instead of mature neutrophils. 
These histiocytoid cells stain with myeloperox­
idase, making them a very close mimic for the 
immature myeloid cells of AML. Histiocytoid 
Sweet is complicated and outside the scope of 
this book, but readers should be aware of this 
pitfall, as it is a close mimic of leukemia cutis 
both clinically and histologically (1). 

Pyoderma Gangrenosum 

Pyodermagangrenosum (PG) is a noninfectious 
neutrophilic dermatosis that presents with rap­
idly growing ulcers that are often difficult to 
treat, chronically recurrent, and very morbid 
to the patient. An underlying systemic disorder 
is present in at least SO percent of PG patients, 
including inflammatory bowel disease (most 
common), arthritis, or hematologic malignan­
cies (most often AML). 

PG begins as tender violaceous pustules/nodules 
that quickly evolve into cribriform ulcerations 
with "undermined" borders (1). Unfortunately, the 
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Figure 8-36 

SWEET SYNDROME 

Left: There is a diffuse dermal infiltrate of neutrophils. Hemorrhage is also present in this case. The dermal papillae 
are pale and expanded due to prominent papillary dermal edema, which corresponds with the edematous "juicy" clinical 
appearance of the papules. 

Right: The infiltrate is composed of sheets of neutrophils. Infection must be excluded by special stains or culture, as an 
infectious abscess could have an identical appearance. 

histologic features of PG are nonspecific, making 
PG a diagnosis of exclusion that requires clinical 
input by the dermatologist. Early active lesions 
often show a diffuse dermal infiltrate of neutro­
phils, sometimes with leukocytoclastic vasculitis 

Figure 8-37 

PYODERMA GANGRENOSUM 

The infiltrate characteristically 
extends into the dermis underlying 
the intact skin beyond the edge of 
the ulcer, which correlates with 
the undermined ulcer edges and 
rolled border seen clinically. 
Usually, there will be sheets 
of neutrophils in the dermis 
(identical to fig. 8-36, right), 
although many cases (like this 
one) show few neutrophils. This 
patient had a known history of 
PG with classic clinical features. 

(fig. 8-37). These biopsies have features essentially 
identical to those of infectious abscess. Infectious 
special stains are needed, and even when these are 
negative, I add a comment to the report that cor­
relation with microbial cultures is recommended. 
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In ulcerated lesions with active advancing bor­
ders, the infiltrate characteristically extends into 
the dermis underlying the intact skin beyond 
the edge of the ulcer, which correlates with the 
undermined ulcer edges that are seen clinically. 
Biopsy from the central ulcer bed of chronic 
longstanding lesions of PG, however, may show 
only granulation tissue, necrosis, or lymphocytic 
infiltrate with few or absent neutrophils. These 
features can be essentially identical to those of 
nonhealing chronic ulcers from a variety of dif­
ferent etiologies (1). One large study of PG found 
that the classic neutrophilic infiltrate was only 
identified in 7 percent of PG cases on biopsy (8). 
Thus, the diagnosis of PG is essentially impossi­
ble to make by histologic features alone. 

I rely heavily on the clinical impression 
of the dermatologist. If they think it is PG, it 
usually is, unless I can prove it to be something 
else histologically. The main purpose of biopsy is 
therefore to exclude other causes of ulcer, such as 
infection or coagulopathy (1). lf a biopsy for "rule 
out PG" only shows ulcer, mixed inflammation, 
and granulation tissue but no significant neu­
trophilic infiltrate, I give a descriptive diagnosis 
and add this comment: "No classic features of 
pyoderma gangrenosum are identified; howev­
er, some cases of pyoderma gangrenosum can 
show nonspecific changes on biopsy. If there 
is continuing clinical concern for pyoderma 
gangrenosum, a repeat biopsy including the 
border of the ulcer may be helpful." 

Non-dermatologists are often completely 
unfamiliar with PG and may misdiagnose it 
clinically as necrotizing fasciitis or infectious 
abscess. This leads to disastrous consequences 
as necrotizing fasciitis is treated with antibiotics 
and surgical debridement, while PG is treated 
with systemic immunosuppressive therapies 
such as cyclosporine or high-dose corticoste­
roids. Furthermore, PG patients often exhibit 
pathergy phenomenon, meaning that trauma 
(including surgery) can induce or worsen ul­
cers. If I suspect PG and the biopsy is from a 
non-dermatologist, I will raise that possibility in 
the report and recommend a dermatology con­
sult. Note that "PG" is a common dermatology 
abbreviation for both pyoderma gangrenosum 
and pyogenic granuloma (lobular capillary 
hemangioma); do not confuse these two very 
different and totally unrelated diseases. 
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Perforating Disorders 

There are a variety of perforating disorders in 
the skin, all of which have the common feature 
of transepidermal elimination phenomenon. In this 
process, something in the dermis is expelled out 
of the skin via an invaginated channel through 
the overlying epidermis. Clinically, these diseases 
usually demonstrate a nodule with a central plug 
of debris. Microscopically, there is an invagi­
nation of the epidermis, which is sometimes 
ulcerated at the bottom. Degenerated collagen or 
elastic fibers (or suture [see fig. 2-44C,D], other 
foreign material, necrotic dermis or cartilage, de­
pending on which disease it is) are seen "perforat­
ing" through the epidermis and accumulating 
along with keratin debris within the center of 
the invagination; this correlates with the central 
plug of debris seen clinically (fig. 8-38). 

Examples of perforating disorders include re­
active perforating collagenosis, elastosis perforans 
serpiginosa, and many others. A full discussion of 
these is outside the scope of the book, but recog­
nizing the perforating pattern and understanding 
the transepidermal elimination process is import­
ant in dermatopathology. Sutures, foreign body 
granulomas, and some cases of granuloma annu­
lare show secondary perforating/transepidermal 
elimination. Transepidermal elimination is also 
a characteristic feature of chondrodermatitis 
nodularis helicis (see chapter 3). 

Lichen Sclerosus 

Lichen sclerosus (et atrophicus) (LSA) usually 
presents in the anogenital region of women, par­
ticularly involving the labia minora or adjacent 
regions. Less commonly, it presents in the glans 
penis or foreskin (balanitis xerotica obliterans) 
where it often results in phimosis in uncircum­
cised men. Occasionally, it can arise on the trunk 
or other nonanogenital sites (extragenital LSA). 
In both sexes, the lesions are white papules or 
plaques with a wrinkled/crinkled surface. 

Early inflammatory lesions of LSA show 
lichenoid dermatitis that can closely resemble 
lichen planus. As the lesions evolve, a band of 
homogenized eosinophilic collagen is deposited 
directly beneath the basal layer (fig. 8-39). As the 
infiltrate of lymphocytes moves down deeper 
into the dermis, it leaves behind an ever-widen­
ing band of homogenized eosinophilic collagen 
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Figure 8-38 

PERFORATING DISORDER 

Left: There is a cup-shaped epidermal invagination, which is filled with keratin and degenerated debris that often has a 
dark purple color. This correlates with the central keratotic plug seen clinically. 

Right: In this case of reactive perforating collagenosis, pink collagen bundles are seen "perforating" through the epidermis 
(transepidermal elimination phenomenon) (arrows). 

separating the leading edge of inflammation 
from the overlying epidermis. In well-devel­
oped lesions of LSA, there is a thick band of 
homogenized eosinophilic collagen, but there 
may only be focal vacuolar change, pigment 
dropout, and rare dying keratinocytes to hint 
at the interface dermatitis that gave rise to the 
whole process. SCC and differentiated vulvar 
intraepithelial neoplasia (dVIN; a subtle non-hu­
man papillomavirus (HPV) form of dysplasia that 
has a higher risk of transforming into invasive 
SCC) may arise in a background of LSA (9). 

Morphea and Scleroderma 

Morphea is essentially a localized form of sclero­
derma that only involves the skin. It presents as 
a violaceous plaque, sometimes linear, that even­
tually becomes white, sclerotic, and atrophic as 
the disease progresses. It often presents in young 
adults or children (2). 

Early lesions show a lymphoplasmacytic 
infiltrate in the dermis and increased density 
of reticular dermal collagen. More advanced 
lesions show diffuse dense sclerosis of the en­
tire reticular dermis, sometimes with extension 
into the subcutis (fig. 8-40). The adipocytes that 
usually surround eccrine coils and hair follicles 

begin to disappear as the sclerosis "squeezes 
them out" of the dermis. Eventually, in estab­
lished lesions, all of the adnexa disappear. A 
punch biopsy often has a square appearance 
due to the firm density of the dermis. 

It can sometimes be difficult to distinguish 
the thick dense reticular dermis of normal trunk 
skin from a subtle case of morphea. The clinical 
impression helps a lot, as does the presence of 
plasma cells, the loss of adipocytes around the 
adnexa, and the loss of the adnexa themselves, 
all of which support a diagnosis of morphea. 
The papillary dermis is characteristically spared 
in morphea, except in cases of "rnorphea-lichen 
sclerosus overlap," an entity which shows lichen 
sclerosus features in the papillary dermis as well 
as rnorphea features in the reticular dermis. 

Systemic sclerosis (scleroderma) is a severe 
autoimmune disease that causes tightening of 
the skin, visceral involvement, and a variety 
of other manifestations, including CREST syn­
drome. It has a high morbidity and mortality. 
The microscopic features can look nearly iden­
tical to morphea, except that the lymphoplas­
macytic infiltrate tends to be more prominent 
in rnorphea (2). Clinical information is crucial 
to making a diagnosis of systemic sclerosis. 
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Figure 8-39 

LICHEN SCLEROSUS 
(ET ATROPHICUS) (LSA) 

A: There is epidermal atrophy (note 
the loss of rete) with a broad band of 
a dense homogenized eosinophilic 
collagen in the superficial dermis. 
Directly below this zone of sclerosis is 
a band of lymphocytes (and histocytes, 
too, particularly in extragenital LSA). 
Contrast the sclerotic collagen in the 
superficial dermis with the normal 
reticular dermal collagen in the deep 
dermis (bottom). 

B: The papillary dermis is replaced 
by dense sclerotic collagen, creating a 
homogenized pink appearance. Subtle 
vacuolar interface change and scattered 
apoptotic basal keratinocytes may be 
seen in some cases, all that is left of the 
interface dermatitis that gave rise to the 
whole process. 

C: Early inflammatory lesions of 
LSA show lichenoid dermatitis that 
can closely resemble lichen planus 
(right). As the lesions evolve, a band 
of homogenized eosinophilic collagen 
is deposited directly beneath the basal 
layer (left). 
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Figure 8-40 

MORPHEA 

Left: There is diffuse dense sclerosis of the entire reticular dermis, in this case with extension into the subcutis. The 
papillary dermis is typically spared. At low magnification, a biopsy of morphea can have a similar appearance to normal 
trunk skin. The paucity of adnexal structures is a clue to the diagnosis. 

Right: The reticular dermal collagen bundles are closely packed together (right), creating a somewhat homogenized 
appearance. A lonely remaining eccrine coil (left) is atrophic; the coil and its surrounding adipocytes are essentially being 
crushed and squeezed out by the increasingly dense dermal collagen. 
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BLISTERS: GENERAL FEATURES 

A basic knowledge of the major forms of 
blistering skin disease (bullous dermatoses) 
and their clinical and histologic features is an 
essential survival skill in dermatopathology. 
Small blisters ( <0.5 cm) are called vesicles and 
large blisters (>0.5 cm) are called bullae (1). Skin 
blisters can be caused by trauma (friction or suc­
tion), thermal injury (burning or freezing), ex­
cessive edema, congenital defects in epidermal 
or basement membrane structural proteins, or 
autoimmune (immunobullous) processes. This 
chapter will focus mostly on immunobullous 
diseases since they are the most important to 
know about for daily practice. 

When evaluating a blister microscopically, 
three major questions must be answered: 1) 
what is the level of split? 2) what type of inflam­
matory cells are present and how abundant are 
they? and 3) is there interface alteration (vac­
uolar or lichenoid, see chapter 8) in the intact 
adjacent epidermis? Answering these three ques­
tions will greatly narrow down the differential 
diagnosis, especially when combined with the 
clinical information. 

Blisters occur because of failure of one of the 
structural elements of the epidermis or basement 
membrane. It is critical to have a basic under­
standing of these structural components and 
how they hold the epidermis together and keep 
it attached to the underlying dermis. Keratino­
cytes are attached to one another by desmosomes 
(the "spines" seen between keratinocytes in the 
spinous layer). Numerous keratin intermediate 
filaments (keratins 1 and 10 in the spinous layer 
and keratins 5 and 14 in the basal layer) span 
the cytoplasm of keratinocytes, crisscrossing 
back and forth, attaching the inner aspects of 
desmosomes to one another. The combination 
of numerous desmosomes connecting kerati­
nocytes to one another and keratin filaments 
connecting desmosomes to one another creates 

a very strong network that allows the epidermal 
keratinocytes to hold together against the minor 
frictions and impacts of everyday life. 

The basal layer keratinocytes have desmo­
somes on their tops and sides (which keeps 
them attached to adjacent basal keratinocytes 
and to the overlying network of spinous lay­
er keratinocytes) but also have specialized 
hemidesmosomes on their bottoms. The 
hemidesmosomes keep the basal layer of the 
epidermis firmly attached to the underlying 
basement membrane, which is composed of 
collagen type IV and other molecules. Colla­
gen type VII anchoring fibrils form hooks or 
loops that attach the basement membrane to 
the underlying dermis. Failure of any of these 
components can lead to a blister. 

Which component may have failed can usual­
ly be determined by microscopically identifying 
the layer/level in which the roof of the blister 
separated from the floor of the blister (i.e., the 
"level of split"). Most blisters are due to a split 
occurring: 1) just beneath the basal layer (sub­
epidermal split), 2) just above the basal layer 
(suprabasilar intraepidermal split), or 3) between 
the spinous layer and the overlying granular/cor­
neal layers (subcorneal intraepidermal split). A 
subepidermal blister usually indicates a problem 
with hemidesmosomes, basement membrane, or 
anchoring fibrils. An intraepidermal split usually 
indicates a problem with desmosomes or, less 
often, with keratin filaments. 

A subepidermal blister that has been present 
for some time can begin to re-epithelialize, 
making it mimic an intraepidermal blister. 
True intraepidermal blisters usually show some 
degree of acantholysis or a single layer of basal 
keratinocytes that have a hobnail or rounded 
surface (like the "tombstone" pattern seen in 
pemphigus vulgaris). Re-epithelialized subepi­
dermal blisters, on the other hand, have mul­
tilayered keratinocytes with a smooth surface 
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Figure 9-1 

BLISTER DUE TO 
INTERFACE DERMATITIS 

Although this blister appears to 
be subepidermal (right), it is actually 
due to interface dermatitis. The 
adjacent intact epidermis at the per­
iphery of the blister (left) shows 
vacuolar interface change and dying 
keratinocytes (arrows). This case was 
bullous erythema multiforme based 
on the clinical scenario. 

lining the floor of the blister and no acanthol­
ysis is present ( see fig. 2-17). 

Interface dermatitis can sometimes be so severe 
that it produces blistering or sloughing of the 
epidermis (e.g., Stevens-Johnson syndrome/toxic 
epidermal necrolysis [SJS/TEN], bullous erythema 
multiforme, bullous fixed drug eruption, bullous 
acute graft versus host disease (GVHD]; see chap­
ter 8). Blisters due to interface dermatitis appear 
subepidermal, but the roof of the blister often 
has a ragged appearance with variable numbers 
of dying keratinocytes. However, any blister roof 
that has been detached for long enough from the 
underlying dermis (where the epidermis gets its 
blood supply) may become ischemic and begin 
to die. Thus, the presence of dying keratinocytes 
in the blister roof is not enough by itself to prove 
that the blister is due to interface dermatitis. 

The best way to determine if the blister is 
due to interface dermatitis is to evaluate the 
intact skin adjacent to the blister cavity to see 
if vacuolar change and dying keratinocytes are 
present (fig. 9-1). When the entire biopsy shows 
only blister, this can be impossible. This is why 
biopsies should ideally be taken from the edge 
of a blister or should encompass an entire blister 
(when the blisters are very small). When intact 
epidermis is not present in the biopsy, check for 
any hair follicles or eccrine ducts that may be 
present. Dying keratinocytes or vacuolar change 
in the adnexa is a useful clue for interface der­
matitis. Also, if a second biopsy of perilesional 
skin was sent to the lab for direct immunofluo­
rescence (DIF), checking the frozen hematoxylin 
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and eosin (H&E) stain of the DIF specimen can 
sometimes allow interface dermatitis to be 
identified. In very difficult cases, the remaining 
frozen tissue can be thawed, fixed in formalin, 
processed, and paraffin embedded to produce a 
higher quality H&E section (only after DIF has 
been successfully performed and interpreted). 

Other inflammatory diseases also produce 
blisters, usually due to abundant edema. Mas­
sive spongiosis (intraepidermal edema) can pro­
duce small spongiotic vesicles which appear as 
irregular intraepidermal blisters microscopically 
(see fig. 8-1); examples include severe contact 
dermatitis, dyshidrotic dermatitis (hand ecze­
ma), and bullous dermatophytosis (see fig. 7-7). 
Bullous arthropod bite reactions occur when the 
inflammatory response produces such massive 
dermal edema that the epidermis is lifted away 
from the dermis by the edema fluid, essentially 
creating a subepidermal blister by force (see 
fig. 8-13). Any disease that has prominent ac­
antholysis can produce intraepidermal blisters 
microscopically (although these may not have 
a bullous appearance clinically), including 
Grover disease (see fig. 2-32), Darier disease, 
Hailey-Hailey disease (see fig. 2-34), and herpes 
infection (see fig. 7-4). 

BULLOUS PEMPHIGOID 

Bullous pemphigoid (BP) is a relatively com­
mon immunobullous disease. It usually arises 
in elderly patients as tense intact fluid-filled 
bullae surrounded by background erythema (2). 
The early urticaria! phase of BP may show only 



erythematous edematous plaques clinically with 
no blister formation. Rarely, BP arises during 
pregnancy (pemphigoid gestationis, also referred 
to by the misnomer "herpes" gestationis). Some 
patients have oral involvement. 

BP is due to autoantibodies targeting either 
BPAG 1 or BPAG2 (BPAG = Bullous Pemphi­
goid AntiGen) proteins, both of which are 
components of the hemidesmosome. This can 
be demonstrated by DIF, which shows linear 
deposition of IgG and C3 along the basement 
membrane zone. When a blister cavity can be 
seen on DIF (or when salt split skin technique 

Blisters 

Figure 9-2 

BULLOUS PEMPHIGOID (BP) 

A: There is a subepidermal blister with 
fibrin and scattered inflammatory cells 
present in the blister cavity. There is also 
inflammation in the superficial dermis. 

B: The epidermis (blister roof) has cleanly 
detached from the underlying dermis (blister 
floor); no residual basal keratinocytes are 
present on the floor of the blister. There are 
numerous eosinophils within the blister 
cavity. 

C: Eosinophils are present within the 
subepidermal blister (left). The intact 
epidermis at the periphery of the blister 
(right) shows spongiosis and intraepidermal 
eosinophils ("eosinophilic spongiosis"). 

is performed), the immunodeposits localize to 
the roof of the blister because the antibodies 
are targeting the hemidesmosomes, which are 
within the detached basal keratinocytes. 

On H&E, BP is characterized by a subepider­
mal split, usually with abundant inflammation 
(particularly eosinophils) within the blister cav­
ity and the superficial dermis (fig. 9-2). The ap­
pearance is very characteristic, although bullous 
arthropod bite reaction can be a close mimic. 
Confirmation via DIF (or serum enzyme-linked 
immunosobent assay [ELISA] testing) is ideal to 
make the diagnosis definitively. 
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Figure 9-3 

EPIDERMOLYSIS BULLOSA 
ACQUISITA (EBA) 

There is a subepidermal blister 
with minimal inflammation. 
Dermal scarring and milia are 
often present (as in porphyria 
cutanea tarda; see fig. 9-4, left) 
but are not seen in this biopsy. 

:,., ~s:,,~4~~~k:-... .:.:.. :._ . , 

In the urticaria! phase of BP, there is edema 
and mixed inflammation with eosinophils in the 
superficial dermis but no blister is seen. This is easy 
to miss as it resembles the nonspecific "dermal 
hypersensitivity reaction" pattern that can be seen 
in drug eruptions and arthropod bite reactions (see 
chapter 8). Overlying "eosinophilic spongiosis" 
with eosinophils infiltrating the epidermis is an­
other useful clue for early evolving BP (3). 

I always try to keep urticarial BP in mind when 
I see prominent eosinophils in the dermis or 
epidermis of elderly patients that I cannot oth­
erwise account for. If there is any doubt, I raise 
the possibility in a comment and recommend 
repeat biopsy for DIF should the dermatologist 
have concern for an immunobullous process. 

EPIDERMOLYSIS BULLOSA ACQlJISITA 

Epidermolysis bullosa acquisita (EBA) is a rare 
immunobullous disease that presents in adults 
(as opposed to congenital forms of epidermoly­
sis bullosa which usually present in childhood). 
Patients develop blisters on the hands, feet, 
knees, or elbows, often after mild trauma. The 
blisters heal with scarring, and small milial 
cysts are typically seen within the scars (1). EBA 
is due to autoantibodies targeting the collagen 
type VII anchoring fibrils that hold the basement 
membrane down to the dermis (the recessive dys­
trophic form of congenital epidermolysis bullosa 
is also caused by defective collagen type VII, but 
via a gene mutation not an auto-antibody). 

Histologically, EBA shows a subepidermal 
blister on H&E and linear IgG and C3 deposition 
along the basement membrane zone on DIF, 
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features that can mimic BP. However, unlike 
BP, EBA classically has minimal inflammation 
and often shows dermal fibrosis/scar (fig. 9-3). 
When a blister cavity can be seen on DIF (or 
when salt split skin technique is performed), 
the immunodeposits localize to the floor of the 
blister (as opposed to the roof as in BP), because 
the antibodies are targeting the anchoring fibrils 
which are firmly attached to the dermis. 

There is an inflammatory variant of EBA that 
can closely mimic BP histologically. DIF of a blis­
ter (or with salt split skin technique) is needed to 
distinguish these from one another (1). 

PORPHYRIA CUTANEA TARDA 

Porphyria cutanea tarda (PCT) is the most com­
mon form of porphyria. PCT presents in adulthood 
as blisters arising on sun-exposed skin, especially 
the dorsal hands. These heal with scarring and mil­
ia formation. PCT is due to a sporadic (most com­
mon) or familial defect in the uroporphyrinogen 
decarboxylase enzyme, which results in increased 
uroporphyrin levels in blood and serum (1). 

Histologically, PCT shows subepidermal blister 
formation, usually with minimal inflammation, 
and often with dermal fibrosis/scar (fig. 9-4). 
Aggregates of homogenized eosinophilic material 
may be seen adhering to the underside of the 
blister roof (" caterpillar bodies"). The papillary 
dermal capillaries have thickened hyalinized 
vessel walls, which stain for periodic acid-Schiff 
with diastase (PASD). C3 and other immunode­
posits may be seen around these vessels on DIF. 

When the histologic features are suggestive 
of PCT, I recommend testing of urine and/or 



Blisters 

Figure 9-4 

PORPHYRIA CUTANEA TARDA (PCT) 

Left: There is a pauci-inflammatory subepidermal blister. The superficial dermis shows a thick layer of fibrosis/scar, which 
has pushed down the solar elastosis (a small portion is seen at bottom right). Milia (small cysts) are present within the scar. 

Right: The subepidermal blister of PCT usually has little or no inflammation. Classically, the dilated papillary dermal 
capillaries have thickened hyalinized vessel walls, but this finding is often subtle and difficult to appreciate. 

serum porphyrin levels to confirm the diagnosis. 
Also, the urine of PCT patients shows pink-red 
fluorescence when examined with a Wood's 
lamp (black light). 

DERMATITIS HERPETIFORMIS 

Dermatitis herpetiformis (DH) is an autoim­
mune blistering disease that presents with 
clusters of multiple, small, itchy papules and 
vesicles, often on the extensor surfaces such as 
the elbows and knees. ( 4) They are often excori­
ated because they are so pruritic; intact blisters 
may not be evident clinically or microscopically. 
Most DH patients also have gluten-sensitive 
enteropathy (Celiac disease), although it is 
often asymptomatic (5). Thus, only a subset of 
patients carry an established diagnosis of celiac 
disease at the time of skin biopsy (6). 

DH is the result of IgA autoantibodies against 
tissue transglutaminase. DIF will show granular 
deposition of IgA in the papillary dermal tips. 
On H&E, small collections of neutrophils (mi­
croabscesses) are seen in the papillary dermal 
tips (fig. 9-5). As adjacent microabscesses merge 
together, a small subepidermal vesicle is formed. 
Fibrin and eosinophils may also be present in 
the blister cavity (4). 

If you are considering DH on a biopsy but are 
uncertain, mention it as a possibility in the com­
ment. Then recommend either repeat biopsy for 
DIF, serum testing for tissue transglutaminase 
autoantibodies, or both. 

LINEAR IGA DISEASE 

Linear IgA disease is a rare autoimmune blister­
ing disease that can occur in adults or children. 
It is often precipitated by exposure to antibiotics 
or other medications, although a wide variety 
of other associations have been reported (4). It 
can display a variety of clinical appearances that 
may resemble DH, BP, or erythema multiforme. 
Annular or polycyclic erythematous lesions 
surrounded by multiple small blisters ("string 
of beads" or "cluster of jewels" appearance) is 
a classic clinical description (1,4). 

DIF shows linear deposition of IgA along 
the basement membrane zone. These IgA au­
toantibodies target a variety of components of 
the basement membrane region. On H&E, the 
classic finding is a subepidermal blister with 
abundant neutrophils (fig. 9-6). Small neu­
trophil microabscesses can be seen in dermal 
papillae in adjacent skin, which can make DH 
and linear IgA disease difficult to distinguish 
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Figure 9-5 

DERMATITIS HERPETIFORMIS (DH} 

A: Multiple small subepidermal blisters are present between rete; each is centered on the tip of a dermal papilla. 
B: Numerous neutrophils aggregate at the papillary dermal tips, forming microabscesses that create these tiny blisters. 
C: Direct immunofluorescence shows granular deposition of lgA at the basement membrane zone within the papillary 

dermal tips (arrows), corresponding to the same location where the neutrophil aggregates and tiny blisters are forming. 

from one another on a small biopsy unless it is 
accompanied by a second biopsy for DIF. 

PEMPHIGUS 

Pemphigus is a group of several different blis­
tering diseases caused by autoantibodies against 
desmosome proteins. These autoantibodies cause 
keratinocytes to detach from one another, result­
ing in acantholysis and intraepidermal blister 
formation. The level of split within the epidermis 
depends on which desmosomal protein is target­
ed by the autoantibody. The blister is directly 
above the basal layer (suprabasilar) in pemphigus 
vulgaris and pemphigus vegetans but is higher up 
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in the spinous layer (subcorneal) in pemphigus 
foliaceus and pemphigus erythematosus (1). 

Pemphigus vulgaris is the most common form 
of pemphigus. It usually presents in adults as 
flaccid fragile bullae that easily rupture and 
leave behind open crusted erosions and ulcers. 
Oral involvement (mucosal erosions and ulcers) 
is present in the majority of patients, making 
this a crucial piece of clinical information when 
considering a diagnosis of pemphigus vulgaris. 
Other mucosal sites are often involved, includ­
ing the esophagus and the anogenital area (1). 

Histologically, the epidermis shows an ac­
antholytic intraepidermal blister (fig. 9-7). The 



. •··· 
~ .. ·• .. . 

I .. , 

. 
•'f'~ .. - :,,(\ ~-= h. _. .. ~ .. ·s"'r. f' 'I,~·. =· 

~~:. ~·~ ~-~-~ '1 
-;.•• .. 

Blisters 

Figure 9-6 

LINEAR lgA DISEASE 

Left: The classic finding is a subepidermal blister with abundant neutrophils. Many eosinophils were also present in this 
example. 

Right: Small neutrophil microabscesses identical to those of DH can be seen in dermal papillae in the skin adjacent to 
the larger blisters. Because of this, DH and linear IgA disease can sometimes be impossible to distinguish from one another 
on a small biopsy without clinical information or direct immunofluorescence. 

floor of the blister is lined by a single layer of 
basal keratinocytes. The basal keratinocytes 
have detached from adjacent and overlying 
keratinocytes because their desmosomes have 
been disabled by the autoantibodies, but they 
are still firmly attached to the basement mem­
brane by their hemidesmosomes. This pattern 
of acantholysis, with a retained basal layer, can 
be seen extending down adnexa as well. There 
may be mixed inflammation in the dermis. 

Pemphigus foliaceus is a less common vari­
ant of pemphigus that usually presents with 
crusted erosions or scaly erythematous plaques 
rather than obvious blisters. Unlike pemphi­
gus vulgaris, it rarely has oral involvement. 
Histologically, it shows a subcorneal blister, 
often with a completely detached blister roof 
(Le., missing stratum corneum) and only rare 
detached acantholytic keratinocytes (fig. 9-8). 
The H&E appearance of pemphigus foliaceus 
can be nearly identical to staphylococcal scalded 

skin syndrome, or, if neutrophils are present, to 
bullous impetigo (see chapter 7) (1). 

Pemphigus is characterized by "net-like" 
intercellular deposition of IgG and C3 on DIF, 
corresponding to the patient's autoantibodies 
against desmosomal proteins (desmogleins) 
(fig. 9-9). In pemphigus vulgaris, the deposits 
usually involve the entire epidermis, whereas in 
pemphigus foliaceus, they are usually restricted 
to the granular layer and superficial aspect of 
the spinous layer. The distinction between these 
patterns can be subtle and thus clinical and 
H&E correlation is needed. Pemphigus foliaceus 
auto-antibodies target desmoglein 1, which 
is present mostly in skin. Pemphigus vulgaris 
auto-antibodies target desmoglein 3, which is 
present mostly in oral mucosa; auto-antibodies 
against desmoglein 1 are often present as well. 
This explains why pemphigus vulgaris usually 
shows mucosal involvement while pemphigus 
foliaceus is usually limited to the skin (1). 
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Figure 9-7 

PEMPHIGUS VULGARIS 

A: There is an acantholytic intra­
epidermal blister. Abundant inflam­
mation is present in the dermis. 

B: Acantholysis is clearly seen, as 
evidenced by free-floating rounded 
keratinocytes within the blister 
cavity (green arrows). As the blister 
develops further, the epidermis 
detaches (black arrow), leaving the 
"tombstone row" of basal keratin­
ocytes clinging to the floor of the 
blister cavity (yellow arrows). 

C: Adnexal involvement is 
common in pemphigus vulgaris. 
Intraepidermal acantholysis with 
supra basilar blister formation is seen 
both within the epidermis (left) and 
extending down a hair follicle (right). 
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Figure 9-8 

PEMPHIGUS FOLIACEUS 

Left: Subcorneal acantholysis can lead to complete detachment of a thin layer of superficial epidermis (left), resulting in 
a "missing stratum corneum." This can closely mimic staphylococcal scalded skin syndrome microscopically. 

Right: Acantholysis is seen in the superficial stratum corneum and stratum granulosum, resulting in a subcorneal split. The 
lower portion of the epidermis is intact. Scattered detached acantholytic keratinocytes are present in the blister cavity (arrows). 
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Figure 9-9 

PEMPHIGUS: DIRECT IMMUNOFLUORESCENCE 

Individual epidermal keratinocytes are surrounded by 
intercellular deposits of IgG and C3, creating the "net-like" 
pattern that is classic for pemphigus. In pemphigus vulgaris, the 
deposits usually involve the entire epidermis, whereas in pem­
phigus foliaceus, they are usually restricted to the superficial 
epidem1is. This biopsy was from pemphigus vulgaris. 
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DEPOSITION 

Various lipid, protein, mineral, or mucopo­
lysaccharide substances can accumulate in the 
skin leading to deposits that can be visualized 
by light microscopy. Some of these are merely 
incidental findings whereas others may be clues 
to serious systemic illnesses. 

LIPID DEPOSITION 

Xanthomas are caused by lipid deposition 
within the skin or soft tissue. All forms are char­
acterized by aggregates or sheets of lipid-laden 
foamy histiocytes (xanthoma cells), but the 
clinical presentation and additional histologic 
features vary depending on the subtype. Xan­
thomas may be associated with hyperlipidemia; 
in some cases, the specific subtype of xanthoma 
can provide a clue to the particular form of lipo­
protein abnormality the patient may have (1). 

DISEASES 

Planar xanthomas, also referred to as xan­
the/asma when located near the eye (the most 
common site), present as yellowish macules or 
plaques. They possess aggregates or sheets of 
foamy histiocytes in the superficial dermis (fig. 
10-1). About half of patients with xanthelasma 
have hyperlipidemia (2). 

Tuberous xanthomas are usually larger red-yel­
low papules or nodules on the buttocks, elbows, 
or knees. They show nodules of foamy histio­
cytes in the reticular dermis and sometimes 
subcutis; they may also display fibrosis and 
cholesterol clefts with giant cell reaction (2). 

Tendinous xanthomas present as nodules deep 
to the skin, usually arising in the Achilles ten­
don or other tendons, fascia, or ligaments in the 
extremities. Foamy histiocytes are aggregated 
within tendon or other dense regular connective 

Figure 10-1 

XANTHELASMA 

Left: Aggregates of foamy histiocytes fill the dermis. There is almost no inflammation. 
Right: Foamy lipid-laden histiocytes (xanthoma cells) have abundant pale cytoplasm with numerous very small clear 

vacuoles. The vacuoles often scallop/indent the borders of the nuclei, although that is difficult to appreciate in this image. 
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Figure 10-2 

ERUPTIVE XANTHOMA 

Sheets of foamy histiocytes fill the dermis (top). 
Additionally, frothy extracellular lipid deposits are often 
present (bottom), a unique finding that is characteristic for 
the eruptive subtype of xanthoma. 

tissues. I rarely ever see this form of xanthoma 
biopsied or excised in my practice. Most patients 
with tuberous or tendinous xanthoma have 
underlying hyperlipidemia (2). 

Eruptive xanthomas present as crops of multi­
ple, small, yellow to red papules that may wax 
and wane over time. They have a predilection 
for the buttocks and extensor aspect of the 
limbs. These patients usually have underlying 
hypertriglyceridemia. Histologically, there are 
varying numbers of foamy histiocytes in the 
dermis depending on the age of the lesion. Ad­
ditionally, frothy extracellular lipid deposits are 
often present, a unique finding that is character­
istic of eruptive xanthoma and not usually seen 
in the other xanthoma subtypes (fig. 10-2) (2). 

Foamy xanthomatous histiocytes can be seen 
in many other lesions aside from xanthomas. 
Lipidized dermatofibromas (aka "ankle-type," as 
they usually arise on the lower leg) often have 
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abundant foamy histiocytes intermingled with 
arcs and rings of hyalinized pink collagen (fig. 
10-3). These can be recognized by the presence 
of other conventional features of dermatofibro­
ma, such as overlying epidermal hyperplasia, 
blunting of rete, peripheral plump spindle cells 
entrapping reticular dermal collagen bundles, 
and hemorrhage and hemosiderin deposition. 

Xanthomatous cells are often present in other 
entities, as well, including verruciform xantho­
ma (see chapter 3), juvenile xanthogranuloma 
(see chapter 11), and tenosynovial giant cell 
tumors (giant cell tumor of tendon sheath and 
pigmented villonodular synovitis) (3). Necrobi­
osis lipoidica and necrobiotic xanthogranuloma 
(NXG) often have foamy histiocytes, and NXG 
may also show cholesterol clefts (see chapter 
8). Frothy histiocytes laden with numerous ac­
id-fast bacilli in lepromatous leprosy and some 
atypical mycobacterial infections can vaguely 
resemble lipid-laden xanthomatous foamy his­
tiocytes (see chapter 7). 

AMYLOID DEPOSITION 

As in other organ systems, amyloid in skin 
is amorphous, dense, eosinophilic material 
that often displays cracking artifact. Cutane­
ous amyloid is most often derived either from 
immunoglobulin light chains (AL amyloid) or 
from keratin and other byproducts of keratino­
cyte breakdown (2). 

Cutaneous deposition of light chain AL amy­
loid may be a manifestation of serious systemic 
disease (primary amyloidosis or myeloma-associated 
amyloidosis) or it may be indolent and limited to 
the skin only (nodular amyloidosis). The amyloid 
itself is essentially identical in both of these 
scenarios with a hematoxylin and eosin (H&E) 
stain and by special techniques (figs. 10-4, 10-5). 
Amyloid deposits may be seen throughout the 
dermis and subcutis, but there is a propensity 
to deposit around blood vessels and adnexa. 

AL amyloid from both systemic and nodular 
amyloidosis stains a dark reddish salmon color 
with the Congo red stain with classic "apple 
green" birefringence when examined with 
polarized light. A strong light source is needed 
to observe the apple green birefringence. One 
trick I discovered is to turn on the microscope 
camera and then polarize the slide. The camera 
will adjust to the diminished light from the 



Figure 10-3 

DERMATOFIBROMA, LIPIDIZED TYPE 

Deposition Diseases 

Left: At high magnification, there are numerous foamy histiocytes in the dermis. There are rings and arcs of bright pink sclerotic 
collagen wrapping around these foamy histiocytes; this unique finding helps distinguish lipidized dermatofibroma from xanthoma. 

Right: At low magnification, the lesion shows characteristic features of conventional dermatofibroma, including 
entrapment of reticular dermal collagen bundles at the periphery of the tumor and overlying epidermal hyperplasia with 
flattened "tabled" rete ridges. 
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Figure 10-4 

SYSTEMIC AMYLOIDOSIS 

• 

Left: A thick layer of AL amyloid is deposited around a dermal blood vessel. Contrast the amorphous dense eosinophilic 
amyloid (center) with the reticular dermal collagen (bottom right). The color and consistency are different. The fine white 
artifactual cracks in the amyloid are common. 

Right: AL amyloid surrounding multiple blood vessels stains a dark reddish salmon color on Congo red stain. Contrast 
this with the pale background dermal collagen (upper left). Note the prominent cracking artifact in the amyloid. 
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Figure 10-5 

NODULAR AMYLOIDOSIS 

The amorphous eosinophilic AL amyloid of nodular 
amyloidosis is identical to that of systemic amyloidosis. 
The presence of numerous plasma cells (bottom) adjacent 
to the amyloid is a clue for nodular rather than systemic 
amyloidosis, but clinical workup is still essential to exclude 
systemic involvement. 

polarizer by increasing its sensitivity, which will 
often help the birefringence to stand out better. 
Normal reticular dermal collagen also shows 
some birefringence under polarized light, with 
a yellow-greenish color. The color is slightly 
different, but it is easy to be fooled if you are not 
familiar with this pitfall. I always examine the 
Congo red control both by regular and polarized 
light to readjust and refresh my visual memory 
of exactly what true amyloid should look like. 
On cases with which I struggle, a visit to my 
friendly nephropathology colleague down the 
hall usually helps a lot, as those who see a lot of 
medical kidney are pros at recognizing amyloid. 
As both systemic and nodular amyloidosis are 
composed of AL light chain amyloid, they show 
identical mass spectrometry findings. Thus, 
mass spectrometry cannot determine wheth-
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er there is systemic involvement; full clinical 
workup is required. 

Systemic amyloidosis presents clinically as 
purpuric/hemorrhagic, sometimes waxy lesions, 
usually around the eyes or on the hands. Further 
clinical workup will usually show evidence of 
a clonal plasma cell proliferation including an 
M-protein on serum or urine protein electro­
phoresis. Amyloid deposition may also be found 
in the heart, kidneys, or liver. It is this internal 
organ involvement that gives this disease a poor 
prognosis (2). 

Nodular amyloidosis presents clinically with 
waxy papules or plaques on the trunk, extremities, 
or face (2). Plasma cells within the skin (rather 
than elsewhere in the body) locally produce the 
light chains that lead to the cutaneous AL amyloid 
deposits in nodular amyloidosis (4). These plasma 
cells are often seen with an H&E stain intermingled 
with the cutaneous deposits in nodular amyloi­
dosis, providing a useful clue to the possibility 
of skin-limited nodular amyloidosis (2). I add a 
comment that clinical workup must be performed 
to evaluate for systemic involvement any time I 
diagnose probable AL amyloid on a skin biopsy. 

Macular amyloidosis and lichen amyloidosis are 
related entities ( under the umbrella term primary 
localized cutaneous amyloidosis) characterized by 
deposits of keratinocyte-derived amyloid (figs. 
10-6, 10-7) (5). This amyloid has the same amor­
phous eosinophilic appearance as AL amyloid, 
but it is limited to the papillary dermis and does 
not surround vessels or adnexa. It has cracking 
artifact, much like AL amyloid, but scattered 
melanin pigment is often seen in these cracks, 
another useful clue for keratinocyte-derived 
amyloid. In macular and lichen amyloidosis, 
basal layer keratinocytes die and break down 
(probably due to chronic irritation or some 
other trauma) (2). Their keratin filaments and 
other proteins fall into the underlying papillary 
dermis, making amorphous amyloid aggregates. 
The cytoplasmic melanin pigment normally 
found in the basal keratinocytes also falls 
down and gets caught up in the amyloid. The 
phenomenon is similar to the papillary dermal 
cytoid bodies seen in some cases of lichen pla­
nus and other lichenoid interface dermatoses. 

Macular amyloidosis presents as hyperpig­
mented pruritic patches on the upper back (2). 
It is most common in Asian, Middle Eastern, 



or Central/South American patients (5). The 
papillary dermal amyloid deposits in macular 
amyloidosis are often very small and subtle, so 
look closely if there is clinical suspicion. Pigment 
incontinence is a helpful clue. At low power, the 
biopsy may look like completely normal skin. 

Uchen amyloidosis presents as multiple pap­
ules most often on the shins. These are extreme­
ly pruritic, and secondary lichenification and 
excoriation is a common finding. The deposits 
of amyloid are identical to those of macular 
amyloidosis, but they are usually more abun­
dant. The overlying epidermis usually shows 
lichenification from the chronic itching and 
scratching, with irregular epidermal acanthosis 
and hypergranulosis. The appearance can be 
very similar to lichen simplex chronicus and 
prurigo nodularis; identifying the papillary 
dermal amyloid deposits with cracking artifact 
that contains focal melanin pigment is the key 
to making the diagnosis. 

As macular and lichen amyloidosis are not 
derived from light chains, they are totally 
unrelated to the systemic forms of AL amy­
loidosis. When the treating physician is not a 
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Figure 10-6 

MACULAR AMYLOIDOSIS 

Keratinocyte-derived arnyloid is amorphous dense 
eosinophilic material with cracking artifact, much like AL 
amyloid. However, it is limited to the papillary dermis and 
does not surround vessels or adnexa. Another useful clue is 
the presence of scattered melanin pigment in and around 
the amyloid deposits. High magnification is often needed 
to detect these focal amyloid deposits; at low magnification, 
macular amyloidosis usually resembles normal trunk skin. 

Figure 10-7 

LICHEN AMYLOIDOSIS 

Left: Aggregates of keratinocyte-derived amyloid fill several dermal papillae (arrows). The overlying epidermis often 
exhibits lichen simplex chronicus changes. 

Right: Homogenous pale pink amyloid fills the papillary dermis. Note the intermingled melanin pigment present within 
many of the artifactual cracks; this is a useful clue that the amyloid is keratinocyte-derived. Contrast the color and texture 
of the papillary dermal amyloid (top) against the brighter pink collagen fibers in the underlying reticular dermis (bottom). 
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dermatologist, 1 add a comment to the report 
stating that these diseases are due to keratin-de­
rived amyloid and are unrelated to systemic am­
yloidosis. I have seen patients receive expensive 
invasive workups that generated unnecessary 
anxiety because of miscommunication or mis­
understanding about this point. Distinction 
of keratinocyte-derived amyloid from light 
chain-derived amyloid is usually easily accom­
plished on H&E, although mass spectrometry 
can confirm this when needed. 

I have read and been taught a variety of dif­
ferent things regarding the use of Congo red, 
other special stains, or even specific cytokeratin 
immunostains for distinguishing keratino­
cyte-derived amyloid from light chain-derived 
amyloid. My reading of the literature on this 
topic has only led me to further confusion. 
In my own attempts at using some of these 
stains in keratinocyte-derived amyloid cases, 
the results were disappointing and not helpful. 
Fortunately, H&E is still king. 

Keratin-derived amyloid may also be seen in 
the stroma around basal cell carcinomas and 
various adnexal tumors. As this phenomenon is 
not associated with systemic amyloidosis, I do 
not usually even mention it in the report so as to 
avoid causing undue anxiety. A variety of other 
unusual forms of amyloidosis also exist. Several 
other esoteric diseases can produce deposits of 
homogenized pink material that can resemble 
amyloid: colloid milium, lipoid proteinosis, cuta­
neous collagenous vasculopathy, and some forms 
of porphyria. 

MUCOPOLYSACCHARIDE 
(MYXOID/MUCIN) DEPOSITION 

Mucopolysaccharides such as hyaluronic acid 
are an important component of the ground sub­
stance that fills the interstitial space between cells 
and collagen bundles in the dermis. Increased 
amounts of dermal mucopolysaccharides can be 
seen as bluish granular/wispy material between 
reticular dermal collagen bundles in a wide range 
of diseases. This bluish material is often referred 
to as "mucin" by dermatologists or" myxoid" by 
pathologists; those terms are used interchange­
ably throughout this book. Mucin special stains, 
such as Alcian blue or colloidal iron, can help 
highlight the presence of mucin, but these 
stains are easy to overinterpret without experi-
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ence. If mucin is obvious on H&E, special stains 
are not needed. If mucin is not obvious on H&E, 
then a special stain may suggest that mucin is 
there when it is actually not. Mucin stains may 
be helpful in select scenarios, but in most cases 
they are not needed. 

Pretibial myxedema (thyroid dermopathy) occurs 
in a small subset of patients with Graves' disease 
(autoimmune hyperthyroidism). It presents 
as indurated nodules or plaques most often 
on the anterior lower legs but occasionally in 
other sites, as well. It is usually a late finding in 
Graves' disease, but I have seen rare cases where 
it was the first sign of underlying thyroid dis­
ease. Biopsy shows abundant mucin deposition 
replacing the reticular dermal collagen with no 
associated increase in dermal fibroblasts or fibro­
sis (fig. 10-8). There may be overlying epidermal 
hyperplasia (2). 

Scleredema presents as a firm, indurated, non­
pitting edematous plaque most often on the 
posterior neck and upper back. It may present 
in childhood acutely after an upper respiratory 
infection or in obese adults with diabetes (2). 
On biopsy, the changes are usually subtle. The 
dermis is thickened with enlarged reticular 
dermal collagen bundles, but as scleredema usu­
ally presents on the trunk, it can be difficult to 
decide if the dermis is truly thickened or is just 
normal trunk skin. Mucin is present between 
these thick reticular dermal collagen bundles 
(fig. 10-9). There is no significant increase in 
dermal fibroblasts. Unlike pretibial myxedema, 
which shows a diffuse sea of mucin replacing 
the dermal collagen, the mucin in scleredema is 
usually scant and present only in the interstitial 
spaces between the thick collagen bundles. A 
mucin stain can help to confirm the diagnosis 
of scleredema. I do not see biopsies of sclere­
dema very often in my practice, but perhaps 
this is due to referral bias, as my dermatology 
colleagues tell me that they see it on a regular 
basis in clinic but usually are able to diagnose 
it without biopsy. 

Scleromyxedema (lichen myxedematosus) is a 
rare disease that is mentioned here because of 
its similar sounding name to scleredema and 
pretibial myxedema. It presents as waxy pap­
ules that become generalized and coalesce into 
plaques. This eventually results in induration 
and tightening of the skin that can resemble 
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Figure 10-8 

PRETIBIAL MYXEDEMA 

Left: The reticular dermis is filled with a sea of blue mucin. There is slight overlying epidermal hyperplasia. 
Right: At high magnification, the reticular dermal collagen is mostly replaced by abundant blue mucin. There are very 

few fibroblasts and no associated fibrosis. 

scleroderma/systemic sclerosis. It is usually as­
sociated with paraproteinemia, most commonly 
IgG lambda. Histologically, there is increased 
dermal mucin, but with prominent associated 
fibrosis and increased dermal fibroblast den­
sity (fig. 10-10); the latter two findings easily 
distinguish it from pretibial myxedema and 
scleredema (2). In some cases, the increased 
fibroblasts are so prominent so as to vaguely 
resemble a dermatofibroma or other spindle cell 
neoplasm. Dermatofibromas may show many 
morphologic variations, but rarely have mucin 
or myxoid change. Nephrogenic systemic fibrosis 
(NSF), a now rare disease caused by giving gad­
olinium contrast to patients with insufficient 
renal function, has a nearly identical histologic 
appearance to scleromyxedema. 

Focal cutaneous mucinosis is just a small local­
ized collection of mucin and scattered stellate 
fibroblasts in the superficial to mid dermis (fig. 
10-11). It usually presents as a solitary skin pap­
ule. A superficial biopsy of cutaneous myxoma 
(superficial angiomyxoma) can look very similar. 
If the lesion extends into the deep dermis or 
subcutis, has prominent branching vessels, has 
scattered neutrophils within it, or shows adnexal 

Figure 10-9 

SCLEREDEMA 

The reticular dermal collagen bundles are slightly thicker 
than usual. There is focal deposition of blue mucin between 
these bundles (arrows). The findings are usually subtle, as 
this image demonstrates. 
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Figure 10-10 

SCLEROMYXEDEMA 

Left: There is subtle blue mucin deposition in the reticular dermis along with abundant fibrosis and increased cellularity 
(contrast with relatively uninvolved dermis at bottom of image). 

Right: The fibrosis and increased fibroblast density easily distinguish scleromyxedema from pretibial myxedema and 
scleredema. Entrapment of collagen fibers, as seen here, can cause scleromyxedema to vaguely resemble dermatofibroma. 
However, myxoid change is almost never seen in dermatofibromas. 

Figure 10-11 

FOCAL CUTANEOUS MUCINOSIS 

Left. A small nodular zone of mucin is present in the dermis (left). Adjacent dermis (right) is uninvolved. 
Right: Colloidal iron stain turns mucin a more vibrant shade of blue (the stain was performed for educational rather than 

diagnostic purposes here). Note how localized the mucin collection is (upper left). (Different case than left figure.) 
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Figure 10-12 

DIGITAL MUCOUS CYST 

A: A small nodule of mucin is present in the superficial dermis, pushing up into the overlying epidermis. The thick stratum 
corneum of the adjacent epidermis is evidence of the acral location. 

B: Sometimes the mucin washes out during processing, leaving a partially or completely empty pseudocystic space 
surrounded by a layer of fibrosis but with no epithelial lining. Note the focal residual blue mucin within the pseudocystic space. 

C: Other times, mucin intermingles with the background fibroblasts and collagen to form a loose zone of myxoid change 
resembling the consistency of a myxoma. 

entrapment, then myxoma is favored. Both le­
sions are benign, but cutaneous myxomas have 
a tendency for local recurrence (6). 

Digital mucous/myxoid cyst is a translucent 
papule that presents on the digit, usually on the 
proximal nail fold directly adjacent to the nail. 
Biopsy shows a nodule of mucin in the superficial 
dermis, pushing up into the overlying epidermis 
(fig. 10-12). Sometimes the mucin washes out 

during processing, forming a pseudocystic space. 
Other times, mucin intermingles with the back­
ground fibroblasts and collagen to form a loose 
edema-like zone of myxoid change. 

Many other diseases show increased mucin 
or myxoid change. Dermal mucin is a common 
finding in lupus erythematosus and reticular er­
ythematous mucinosis (see chapter 8). Mucin is 
also sometimes seen as a nonspecific finding in 
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Figure 10-13 

CALCINOSIS CUTIS 

Left: There are multiple dermal aggregates or "pools" of deep blue/purple calcium phosphate with associated dermal fibrosis. 
Right: The calcium ranges in texture from large irregular "chunky" fragments (left) to fine granular "grungy" calcium 

particles (right). 

otherwise normal individuals, particularly around 
the eccrine coils at acral sites. Many different 
tumors have myxoid change, including myxoid 
variants of neurofibroma and dermatofibrosarcoma 
protuberans, ne,ve sheath myxoma, cellular neurothek­
eoma, and myxofibrosarcoma (6). 

MINERAL/CRYSTAL DEPOSITION 

Calcinosis cutis is somewhat of an umbrella 
term that refers to calcification of the dermis 
that may be due to various causes. It may be 
dystrophic calcification occurring within dam­
aged or degenerated tissue, it may be related to 
serum calcium or phosphate abnormalities, it 
may be due to underlying systemic diseases (e.g., 
dermatomyositis), or it may be idiopathic (2). 

Calcinosis cutis presents clinically as 
white-yellow nodules that sometimes break 
open and drain to the skin surface. The mi­
croscopic appearance varies from case to case, 
but most show dermal aggregates of deep blue/ 
purple calcium phosphate deposits, often with 
associated fibrosis and giant cell reaction (fig. 
10-13). The calcium may range from large irreg­
ular "chunky" fragments all the way down to 
fine granular "powdery" calcium particles that 
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form pools in the dermis. When similar calcium 
deposits form larger masses in the deep soft tis­
sue or synovium, the term tumoral calcinosis may 
be used. Other forms of calcinosis cutis include 
scrotal calcinosis (multiple nodules of calcinosis 
cutis on the scrotum) and subepidermal calcified 
nodule (a solitary nodule of calcinosis cutis on 
the eyelid/face of a child). 

Osteoma cutis is a small focus of bone found 
within the dermis, usually on the face. It is 
most often an incidental finding seen in the 
background skin on cancer excision specimens 
(in that setting, I do not even mention it in the 
report). It likely represents metaplastic bone forma­
tion in response to an old ruptured follicle or other 
previous injury. Recognition of lamellar bone lines 
or osteocytes in lacunae distinguishes the bone of 
osteoma cutis from the non-bone calcifications of 
calcinosis cutis (fig. 10-14). 

Gout is the result of monosodium urate 
crystal deposition in the skin or soft tissue, re­
sulting in an erythematous extremely painful 
nodule/son the toes, ears, or other sites (gouty 
tophus). On H&E sections, the needle-shaped 
gout crystals are usually not visible (see below), 
but instead there are large pale pink nodules 



where the crystal aggregates used to be. These 
have a light fluffy appearance (think pink clouds 
or cotton candy). Histiocytes and foreign body 
giant cells often form a rim around the outside 
of these pink nodules (fig. 10-15). 

Since urate crystals are water soluble, I had 
always heard that formalin fixation of the 
biopsy specimen was responsible for the lack 
of polarizable crystals on H&E sections and 
that only a fresh smear or an alcohol-fixed 
biopsy specimen from a tophus would allow 
the polarizable needle-shaped urate crystals to 
be visualized. While these two methods work, 
the H&E staining process itself is probably the 
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Figure 10-14 

OSTEOMA CUTIS 

Top: Metaplastic bone is present 
within the dermis, surrounded by 
ti brosis and reactive blood vessels. 
The bone is deep purple due to 
abundant calcium mineralization 
in this nondecalcified specimen. 
There is also reactive change in the 
overlying epidermis. 

Bottom: The amount of calcium 
mineralization may vary from case 
to case (or be altered by decal­
cification), resulting in bone that 
ranges from the deep purple color 
seen in the top figure to the more 
eosinophilic appearance seen here. 
Regardless of the color, bone can be 
identified by osteocytes in lacunar 
spaces (green arrows), a rim of 
osteoblasts (black arrows), and 
concentric lamellar lines if the 
bone is mature (not seen here in 
the immature woven bone in this 
case). These features are not seen 
in the disorganized calcium of 
calcinosis cutis. 

more significant culprit for dissolving the crys­
tals than the formalin fixation. Using a special 
nonaqueous alcoholic eosin staining method 
will prevent the crystals from dissolving (7). 
Alternatively, you can try this cool trick: cut an 
unstained paraffin section from the tissue block 
and examine it under polarized light (with no 
stain or coverslip or anything; just an unstained 
slide) (8). This often allows the urate crystals to 
be seen under polarization. Additionally, you 
will be stunned by the sea of beautiful Maltese 
crosses that fill the entire area around the tissue; 
this is undissolved paraffin wax (as demonstrat­
ed in this video: http://bit.ly/2u2ytmR). Even 
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Figure 10-15 

GOUT 

A: Large pale pink nodules are all that is left of the dissolved urate crystals. These have a light fluffy appearance that 
resembles pink clouds or cotton candy. The dark cellular zones here represent histiocytes and foreign body giant cells forming 
a rim around each nodule. 

B: The gout nodules on the top have a rim of foreign body giant cells while those on the bottom left do not. The dark 
brown refractile area in the bottom right nodule represents residual intact urate crystals that have not been dissolved. 

C: The dark brown area from Bis brightly birefringent on polarized light examination due to residual intact urate crystals. 
The other nodules (left and top) lack any residual urate crystals and thus do not polarize. 

D: At high magnification, needle-shaped urate crystals are birefringent on polarized light examination. They range from 
white to yellow to rainbow appearance. 
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without using these alternative methods to find 
polarizable urate crystals, the distinct H&E ap­
pearance alone is usually enough to easily make 
a diagnosis of gout. 

Ochronosis 

Ochronosis is uncommon but merits brief 
mention because of its unique appearance. It is 

Deposition Diseases 

Figure 10-16 

OCHRONOSIS 

Curved yellowish brown 
fibers are seen in the dermis an 
H&E-stained section. 

due to the deposition of melanin-like pigment 
upon dermal collagen fibers, which turns them 
yellowish-brown on H&E (fig. 10-16). It may 
occur as an inherited enzyme disorder (a/kap­
tonuria, where the patient also has black urine) 
or it may be acquired from topical application 
of certain skin lightening creams, such as hy­
droquinone (2,9). 
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HEMATOPOIETIC INFILTRATES 

I still find hematopathology to be quite chal­
lenging, even in the skin. Many entities have a 
very similar appearance on hematoxylin and eo­
sin (H&E)-stained slides and require a significant 
amount of ancillary workup. Reactive infiltrates 
can mimic neoplastic ones and vice versa. Clas­
sification schemes change often and new entities 
are constantly described. Entire books have been 
devoted to the topic of cutaneous hematopathol­
ogy, so there is no way this chapter could possibly 
do justice to this vast and convoluted topic. I 
focus only on select cutaneous hematopatholo­
gy diseases here; many entities are only briefly 
mentioned or skipped altogether because they 
are too complicated to deal with appropriately 
in the limited space available. 

JUVENILE XANTHOGRANULOMA 

Juvenile (solita,y) xanthogranuloma CTXG) is a 
benign non-Langerhans histiocytic proliferation 

that presents as a yellow, orange, red, or brown 
papule or nodule, usually solitary and located 
on the head and neck. As the name implies, it 
most often arises in young children, but a sig­
nificant subset occurs in adults (1,2). 

JXG is composed a mixture of histiocytes (of­
ten foamy), multinucleated Touton giant cells, 
eosinophils, and other inflammatory cells; these 
components are present in varying proportions 
from case to case, imparting a wide range of dif­
ferent appearances (fig. 11-1). Classic examples 
of JXG have numerous eosinophils and Touton 
giant cells, but either or both of these cell types 
may be sparse or even absent in some cases, 
which makes the diagnosis more challenging. 
Early lesions may be small and composed most­
ly of uniform mononuclear histiocytes with pale 
cytoplasm that fill the papillary dermis; these 
cases may closely resemble a mastocytoma. 
Older lesions may become fibrotic and resemble 

Figure 11-1 

JUVENILE (SOLITARY) 
XANTHOGRANULOMA (JXG) 

A: The dermis is filled with a 
histiocyte-rich infiltrate (the pale 
pink appearance of the infiltrate 
at low magnification is a clue to 
abundant histiocytes). Lesions 
may be sessile papules/nodules 
or polypoid. 
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Figure 11-1, continued 

B: Multinucleated Touton giant cells are a classic feature of JXG, although their number may vary widely from case to 
case. Touton giant cells have a ring of nuclei. Inside the ring is pink homogenized cytoplasm. Outside the ring is foamy 
bubbly cytoplasm. It is like a piece of candy with a smooth creamy center and crispy outer shell. 

C: The infiltrate is mainly composed of mononuclear histiocytes, but other inflammatory cells are usually admixed, 
particularly eosinophils. SomeJXGs, like this one, have numerous eosinophils, but other cases have few or even none. Note the 
Touton giant cell (arrow). When small, Touton giant cells may be hard to see; the ring of foam on the outside is a helpful clue. 

D: Early lesions may be small and composed mostly of uniform mononuclear histiocytes with pale cytoplasm that fill the 
papillary dermis; these cases may closely resemble mastocytosis/mastocytoma (compare with fig. 11-5). 

E: The pale slightly foamy cytoplasm of the uniform histiocytes in early JXG gives them a very similar appearance to 
mast cells. Scattered eosinophils are a useful clue for JXG, but eosinophils may also be seen in mastocytosis/mastocytoma. 
The cells in this case were CDll 7 negative, arguing against a mast cell proliferation. 
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dermatofibroma; the presence of eosinophils in 
an apparent dermatofibroma always makes me 
consider the alternative possibility ofJXG. Some 
cases have many large histiocytes with dense 
eosinophilic cytoplasm that closely resemble 
the cells of reticulohistiocytoma (see below). 

RETICULOH ISTIOCYTOMA 

Reticulohistiocytoma is a benign non-Langer­
hans histiocytic proliferation that presents as a 
solitary red to brown to yellow papule or nod­
ule in adults. When multiple lesions are present 
(multicentric reticulohistiocytosis), the lesions have 
a predilection to arise on the fingers and may also 
involve the mucosa or even viscera. Multicentric 
reticulohistiocytosis is often associated with se­
rious underlying systemic problems, including 
severe destructive arthropathy (particularly of the 
interphalangeal joints of the fingers), autoimmune 
diseases, internal malignancy, and hyperlipidemia 
(1). The individual lesions of multicentric reticu­
lohistiocytosis can have an identical histologic 
appearance to solitary reticulohistiocytoma, so 
the distinction must be made clinically. 

Biopsy shows a dermal sheet of large epi­
thelioid histiocytes with abundant dense eo­
sinophilic cytoplasm, often with a two-toned 
appearance: a more amphophilic purplish hue 
toward the center of the histiocyte with a paler 
eosinophilic color toward the periphery (fig. 
11-2). Some of these large histiocytes may be 
multinucleated. Lymphocytes and neutrophils 
are often present in the background (3). Foamy 
histiocytes, Touton giant cells, and eosinophils 
may be present, although if they are abundant, 
consider the alternative possibility of JXG. 

Even though reticulohistiocytoma and JXG 
appear to be distinct unrelated diseases biolog­
ically, they have an overlapping spectrum of 
histologic features. The presence of large histio­
cytes with dense eosinophilic cytoplasm favors 
reticulohistiocytoma over JXG. If the lesion is 
solitary, then the distinction between the two 
entities is usually not clinically important. 

The large size of the histiocytes could poten­
tially cause confusion with malignancy, such 
as melanoma or epithelioid sarcoma (3). Im­
munostains could easily exclude these entities 
in difficult cases, although usually a H&E stain 
is all that is needed to make the diagnosis of 
reticulohistiocytoma. 

Hematopoietic Infiltrates 

LANGERHANS CELL HISTIOCYTOSIS 

Langerhans cell histiocytosis (LCH) is a neo­
plastic proliferation of Langerhans cells that can 
involve the skin, bones, soft tissue, lungs, and 
other sites. LCH has a variety of clinical presen­
tations ranging from solitary localized lesions to 
multisystem disseminated disease. The dissem­
inated form is the one most often encountered 
in the skin. It usually presents in infants (or 
very rarely in adults) as numerous red-brown 
tiny papules on the scalp, groin, axillae, chest, 
or back (1). Sheets of Langerhans cells fill the 
papillary dermis and sometimes extend into 
the deeper reticular dermis (fig. 11-3). Unlike 
most other histiocytoses, LCH often infiltrates 
the overlying epidermis. Langerhans cells are 
normally found in the mid-spinous layer of the 
epidermis, so Langerhans cells (both normal and 
neoplastic ones) possess the ability to cross the 
basement membrane and enter the epidermis 
whereas other histiocytes do not. Eosinophils 
are often present in the background. 

The uniform histiocytes of LCH are usually 
smaller than the histiocytes of reticulohistio­
cytoma or Rosai-Dorfman disease. In LCH, the 
histiocytes have nuclear grooves that give them 
either a coffee bean or kidney/reniform shape, 
depending on the angle of section through the 
cell. LCH expresses S-100 protein, CDla, and 
Langerin (CD207) by immunohistochemistry. 

Increased Langerhans cell density in the 
dermis can be seen in many reactive processes 
and inflammatory dermatoses, and adjacent to 
various neoplasms. Clusters of Langerhans cells 
within intraepidermal spongiotic vesicles can 
be seen in contact dermatitis and other spon­
giotic dermatoses or in the epidermis overlying 
arthropod bite reactions. I have seen aggregates 
of Langerhans cells within dermatofibromas 
(particularly when there is aneurysmal change) 
and occasionally within JXG. It is important 
not to confuse these entities with LCH, which 
is a neoplastic process that may have significant 
clinical implications. The histologic features in 
combination with the clinical information is 
usually enough to distinguish these from true 
LCH. When there is any uncertainty, I discuss 
the case with the dermatologist and request 
clinical follow up and/or a repeat biopsy. 
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Figure 11-2 

RETICULOHISTIOCYTOMA 

A: Like JXG, the dermis is filled with a mixed infiltrate that is rich in histiocytes. 
B: There are numerous large epithelioid histiocytes with abundant dense eosinophilic cytoplasm. Smaller histiocytes and 

other inflammatory cells are intermingled between them. 
C: A closer look at the epithelioid histiocytes. They can be so large as to potentially cause confusion with melanoma or 

epithelioid sarcoma. Immunostains can easily exclude those entities in difficult cases, but usually only H&E stain is needed. 
D: The histiocytes often have a characteristic "two-toned" appearance, showing a more amphophilic purplish hue toward 

the center of the histiocyte with a paler eosinophilic color toward the periphery (arrows). Lymphocytes and neutrophils are 
often present in the background. 
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Figure 11-3 

LANGERHANS CELL HISTIOCYTOSIS (LCH) 

A: Numerous histiocytes fill the papillary dermis and extensively infiltrate into the overlying epidermis. 
B: A closer view shows how the dermal-epidermal junction is partially obscured by the numerous Langerhans histiocytes 

infiltrating the epidermis. Do not confuse these with pagetoid melanocytes! Both are S-100 protein positive; CDla (positive 
in Langerhans cells) and SOX-10 (positive in melanocytes) could sort this differential out if needed. 

C: Langerhans histiocytes have nuclear grooves that give them either a coffee bean or kidney/reniform shape, depending 
on the angle of section through the cell. 

D: CD la immunostain highlights numerous Langerhans cells clustered in the dermis with scattered cells infiltrating the epidermis. 

Indeterminate dendritic cell tumor (indetermi­
nate cell histiocytosis) is a very rare disorder but 
worth mentioning here because it is a close 
mimic of LCH. It is usually characterized by 
one or multiple skin papules that histologically 

show cells filling the dermis that have many 
similarities to Langerhans cells, save for the 
absence of Birbeck granules. These cells express 
S-100 protein and CDla but are negative for 
Langerin ( 4). Langerin serves as a more readily 
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Figure 11-4 

ROSAi-DORFMAN DISEASE (RDD) 

A: At low magnification, ROD usually has a "pink and blue" appearance. The pink zones represent sheets of large histiocytes 
with abundant pale eosinophilic cytoplasm. The blue zones represent lymphocytic aggregates (bottom left). Note the white 
fat cells entrapped within the tumor; extranodal ROD is often centered in the subcutis. 

B: A closer look at ROD. The large histiocytes have abundant pale pink or gray cytoplasm. Lymphocytes (top left) and 
plasma cells (bottom center) are usually present. 

available surrogate marker for Birbeck granules in 
lieu of electron microscopy in these cases. I keep 
this entity in the differential for cases where the 
biopsy shows features suggestive of LCH but the 
clinical scenario does not fit well for LCH (e.g., 
one or few skin papules in an adult). 

ROSAi-DORFMAN DISEASE 

Rosai-Dorfman disease (RDD) is a histiocytic 
proliferation that was originally described with­
in lymph nodes (sinus histiocytosis with massive 
lymphadenopathy). It can also present as a soft 
tissue mass (extranodal RDD); some of these 
patients also have nodal involvement. "RDD" 
throughout the rest of this chapter will refer 
to extranodal RDD. Cutaneous RDD is usually 
centered in the subcutis; it may also extend into 
the overlying dermis but cases of dermal-only 
RDD are rare in my experience. 

At low magnification, RDD usually has a 
"pink and blue" appearance (fig. 11-4). The pink 
zones represent sheets of large histiocytes with 
abundant pale eosinophilic cytoplasm. The blue 
zones represent lymphocytic aggregates, some-
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times with germinal center formation. At higher 
magnification, the large histiocytes of ROD have 
very distinct cytologic features: large round nu­
clei with pale vesicular chromatin and prominent 
central nucleoli. With a bit of practice, they are 
usually easy to distinguish from reactive his­
tiocytes or other histiocytic proliferations. The 
nuclear features are the most useful diagnostic 
feature to help confirm ( or exclude) the diagnosis 
of RDD. Plasma cells are usually present in the 
background, often aggregated around elongated 
blood vessels, which is another helpful clue. 

The histiocytes of ROD usually express 5-100 
protein, which can be used to support the di­
agnosis in difficult cases. Some cases of ROD 
become very sclerotic and inflamed, which can 
obscure the small residual pockets of ROD his­
tiocytes; S-100 protein immunostain highlights 
the characteristic histiocytes in those cases. 

"Emperipolesis," the classic buzzword for 
RDD, refers to lymphocytes or other inflam­
matory cells floating within the abundant cy­
toplasm of the large histiocytes. Emperipolesis 
is usually present in ROD, but it often looks 



less dramatic than the classic images shown in 
lectures and textbooks. When I am trying to 
take a picture of emperipolesis for a lecture, I 
often have to hunt around over numerous fields 
to find a classic "picture perfect" example of 
it. Emperipolesis is sometimes visualized more 
easily on an S-100 protein immunostain than on 
H&E since the cytoplasmic vacuoles containing 
the inflammatory cells stand out more clearly 
against the darkly stained histiocyte cytoplasm. 

Nevertheless, the diagnosis of ROD can 
usually be made easily on H&E using the his­
tologic and cytologic features discussed above 

Hernatopoietic Infiltrates 

Figure 11-4, continued 

C: The histiocytes of ROD have very distinct cytologic 
features: large round nuclei with pale vesicular chromatin 
and prominent central nucleoli. Plasma cells are usually 
present (top left). The scattered small dark nuclei are 
lymphocytes within histiocyte cytoplasm; this is technically 
emperipolesis although it does not look like the classic 
"textbook" picture of it. 

D: This is the classic "textbook" picture of emperipolesis: 
multiple lymphocytes (or other inflammatory cells) are 
present within the cytoplasm of a large RDD histiocyte. 
In many cases, however, it is less dramatic than seen here. 

E: The large histiocytes express S-100 protein. Emperi­
polesis is sometimes visualized more easily on an S-100 
protein immunostain than on H&E since the cytoplasmic 
vacuoles containing the inflammatory cells (arrows) stand out 
more clearly against the darkly stained histiocyte cytoplasm. 

regardless of whether or not emperipolesis is 
identified. Emperipolesis is not totally specific 
for ROD and can be seen in other diseases. 
Emperipolesis is a pretty microscopic curiosity 
that when present is the "icing on the cake" 
for a diagnosis of ROD, but I do not use it as 
a primary or gold standard diagnostic feature. 

ROD and LCH are often discussed together 
in dermatopathology education courses since 
both are composed of histiocytes that express 
S-100 protein. Despite that similarity, these two 
diseases are otherwise quite different both histo­
logically and clinically; I almost never seriously 
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Figure 11-5 

MASTOCYTOSIS 

A: Numerous mast cells fill the papillary dermis and also extend down into the reticular dermis. The infiltrate is often 
pale purple to slightly blue. 

B: The dermal papillae are completely packed with mast cells. In this case, the cytoplasm is pale pink-gray. Unlike LCH, the 
infiltrate is confined to the papillary dermis and does not infiltrate the epidermis. It respects the boundary of the basement 
membrane. 

consider RDD in my differential diagnosis for 
LCH or vice versa. 

MASTOCYTOSIS 

Mast cell proliferations in the skin can take 
several forms clinically. Mastocytoma is usually 
a solitary nodule in young children that "urti­
cates" (produces wheals/hives) when stroked 
(Darier sign). Urticaria pigmentosa (UP) is an­
other form of mastocytosis in childhood that 
presents as a generalized eruption of multiple 
red-brown urticaria! papules. Telangiectasia 
macularis eruptiva perstans (TMEP) is the adult 
form of cutaneous mastocytosis, presenting 
with flat red-brown macules that often have 
telangiectasias. Some patients with mastocytosis 
also have systemic involvement. These differ­
ent forms can show an overlapping spectrum 
of features microscopically. On my pathology 
report, I usually simply make a line diagnosis 
of "mastocytosis" and allow the dermatologist 
to decide which form it fits best with clinically. 

A general rule that I find useful is that cutane­
ous lesions of mastocytosis tend to have lower 
cellularity with increased age of the patient. In 
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children, mastocytosis lesions (mastocytoma 
and UP) usually have numerous mast cells, 
which correspond to a raised papule or nodule 
clinically (fig. 11-5). These mast cells fill the 
papillary dermis and may also extend into the 
reticular dermis. LCH could enter the differen­
tial diagnosis, as it also presents with a cellular 
mononuclear infiltrate that fills the papillary 
dermis. An easy clue to tell them apart is that 
LCH usually infiltrates the epidermis whereas 
mastocytosis does not: mast cells respect the 
boundary of the basement membrane. In adults, 
mastocytosis lesions (TMEP) usually have a 
sparse dermal infiltrate of mast cells, which cor­
responds to a flat macule clinically. TMEP is one 
of the "invisible dermatoses," as biopsies often 
resemble normal skin on H&E at low magnifica­
tion. A closer look may reveal a subtle increase 
in dermal cellularity, although it is not always 
obvious that the cells are mast cells. 

Cytologically, mastocytosis may have the 
classic "fried egg" appearance of normal mast 
cells (oval nuclei with a moderate amount of 
granular bluish cytoplasm), but they may also 
have spindled or histiocytoid morphology, 



which can make them difficult to recognize on 
H&E. Immunostains (CDI 17 [CKIT] or mast cell 
tryptase) or special stains (Giemsa or toluidine 
blue, both of which are metachromatic, turning 
the mast cell cytoplasmic granules a magenta or 
purple color) are often needed to confirm the 
diagnosis in these subtle cases. 

Even with these stains, it can still be difficult 
in some cases to know how many mast cells is 
enough to make a diagnosis of mastocytosis. 
Clustering of mast cells around vessels is the 
most useful clue. As usual, a discussion with the 
dermatologist is often helpful. Increased dermal 

Hematopoietic Infiltrates 

Figure 11-5, continued 

C: A closer look at the mast cells shows uniform oval 
to round nuclei and abundant pale granular cytoplasm. 
Scattered eosinophils may be present. 

D: The mast cells are strikingly positive on a CDll 7 
(CKIT) immunostain. 

mast cells can also be seen in inflammatory and 
reactive conditions. If an immunostain shows 
increased mast cells but without clustering, I 
usually state in the microscopic description that 
mast cells are increased but are within a range 
that I would expect for the degree of inflam­
mation present and that no clustering around 
vessels is appreciated. If I have any concern for 
mastocytosis, I add a comment that the increased 
mast cells are suspicious for possible mastocytosis 
but fall short of a definitive diagnosis on this bi­
opsy; clinical follow up with repeat biopsy may 
be helpful in confirming the diagnosis. 
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Figure 11-6 

MYCOSIS FUNGOIDES (MF) 

A: "Tagging" of individual lymphocytes along the basal 
layer is one form of epidermotropism. The lymphocytes 
are often surrounded by white vacuoles or "halos." This 
pattern can mimic vacuolar interface dermatitis, but unlike 
true interface dermatitis, dying/apoptotic keratinocytes are 
usually rare or absent in MF (exceptions exist). The thick 
wiry collagen in the papillary dermis is a common finding. 

B: A CD3 immunostain highlights numerous lymphocytes 
tagging along the basal layer. Note the absence of spongiosis. 

C: Small intraepidermal clusters of lymphocytes 
(Pautrier microabscesses; arrows) are another form of 
epidermotropism. These could mimic the Langerhans cell 
aggregates seen in spongiotic dermatitis. However, there is 
a relative lack of spongiosis for how many lymphocytes are 
in the epidermis here ("too much for too little"); this is a 
very useful clue for MF. 
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MYCOSIS FUNGOIDES 

Mycosis fungoides (MF) is the most common 
form of cutaneous T-cell lymphoma (CTCL). The 
terms MF and CTCL are often used interchange­
ably in practice, although this is not technically 
correct as there are multiple other forms of 
CTCL aside from MF. MF has patch, plaque, 
and tumor stages. A classic clinical history is 
a patient with longstanding erythematous or 
hyperpigmented scaly patches on sun-protected 
sites like the buttocks or trunk. The patch stage 
of MF is often misdiagnosed as chronic eczem­
atous/a topic dermatitis or other spongiotic 
dermatitis, both clinically and microscopically, 
sometimes for many years before diagnosis. 
MF is incurable but usually indolent, although 
some cases progress to tumor stage and show 
aggressive behavior (5). 

278 

The most characteristic classic microscopic 
feature of MF is epidermotropism (fig. 11-6). 
T cells infiltrate the epidermis, both as solitary 
lymphocytes and also as small clusters (Pautrier 
microabscesses), and show "tagging" of individ­
ual lymphocytes along the basal layer. Lympho­
cytes may also be present in the epidermis in 
inflammatory dermatoses, of course, but they are 
accompanied by other features of inflammatory 
response. Spongiotic dermatitis has exocytosis of 
lymphocytes into the epidermis, but there is also 
prominent spongiosis. Vacuolar and lichenoid 
interface dermatitis show lymphocytes along the 
basal layer, but there are also dying keratinocytes 
present. In MF, spongiosis, dying keratinocytes, 
and other inflammatory features are usually ab­
sent or much less than would be expected for the 
number of lymphocytes present in the epidermis 
("too much for too little" is a catchphrase I like 
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Figure 11-6, continued 

D: Multiple intraepidermal Pautrier microabscesses are 
highlighted on this CD3 immunostain, proving that they 
are T cells rather than Langerhans cells. Langerhans cells are 
positive for CD4, as are the T cells in most cases of MF; CD3 
and/or CD la can help distinguish them. 

E: Plaque stage MF usually has a denser dermal infiltrate of 
lymphocytes and more obvious epidermotropism. Note the 
Pautrier microabscesses (arrows). 

F: Tumor stage MF presents as nodules or masses 
clinically. Microscopically, it shows sheets of lymphocytes 
filling the dermis (and also the subcutis in this case). 
Epidermotropism is sometimes absent in these cases. A 
known history of MF or areas of conventional patch or 
plaque stage MF in the background skin away from the 
tumoral areas is needed to distinguish tumor stage MF from 
other forms of T-cell lymphoma. 

G: MF is classically CD3+, CD4+, and CDS negative 
(exceptions exist). There may be "loss" of normal T-cell markers 
like CDS or CD7, particularly in tumor stage MF. Unfortunately, 
the immunostains rarely work as perfectly as shown here, and 
when they do, it is usually in cases that are already obvious on 
H&E. This is the same case as figure F. 
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to use for this, meaning there is too much of a 
lymphocytic infiltrate but too little spongiosis 
or other corresponding inflammatory features). 
The presence of wiry collagen fibers in the pap­
illary dermis is another useful clue for MF, al­
though chronic spongiotic dermatitis can show 
this too. Some cases have a dense band-like 
lymphocytic infiltrate in the superficial dermis 
in addition to the above features. 

Unfortunately, cytologic atypia is often not a 
helpful feature in making a diagnosis of MF, as 
many early patch stage cases of MF have small 
lymphocytes that closely resemble normal or 
reactive lymphocytes histologically. On electron 
microscopy, the lymphocytes of MF classically 
have a wrinkled cerebriform appearance. How­
ever, this is very difficult to use as a diagnostic 
feature on light microscopy. It is true that 
wrinkled lymphocyte nuclei are seen in many 
cases of MF if one looks closely, but on the other 
hand, I can hallucinate wrinkled lymphocytes 
in almost any inflammatory infiltrate. 

The microscopic features of MF vary depend­
ing on the stage. In patch stage MF, there may 
be few lymphocytes, and epidermotropism 
may be subtle or even absent. Multiple biopsies 
over time are often required to arrive at a firm 
diagnosis of MF in these cases, because the mi­
croscopic features may be essentially impossible 
to distinguish from inflammatory dermatoses at 
first. When there is suspicion for MF clinically 
or pathologically but the histologic features fall 
short of a definitive diagnosis, I usually add a 
comment that I do not favor MF on this biopsy, 
but that clinical follow-up and repeat biopsies 
over time are recommended. The criteria and 
scoring system described by Guitart et al. (6) is 
useful in standardizing the diagnostic terminol­
ogy, especially for cases that are suspicious but 
not entirely diagnostic for MF. 

Plaque stage MF tends to have more obvious 
characteristic microscopic features, such as 
epidermotropism. Tumor stage MF may show 
diffuse sheets of lymphocytes filling the dermis. 
Tumor stage cases may lack epidermotropism 
or other typical features of MF. To arrive at the 
diagnosis, the patient should ideally have a 
known history of biopsy-proven MF or an ad­
ditional biopsy of patch or plaque stage lesions 
in nontumor areas of background skin showing 
diagnostic features of MF. Some cases of tumor 

280 

stage MF have large cell transformation, in which 
over 25 percent of the tumor cells are large (>4x the 
size of a small lymphocyte); these patients often 
have a poor prognosis (7). 

Immunohistochemistry and T-cell receptor 
(TCR) gene rearrangement analysis can be 
helpful in confirming a diagnosis of MF in some 
cases. Classically, MF is composed of T cells that 
express CD3 and CD4 and that often show loss 
or diminished expression of CD7 (4,8). More 
advanced cases may show loss of CDS or other 
normal T-cell markers ( 4). The Pautrier microab­
scesses in MF can mimic the Langerhans cell 
microabscesses seen in contact dermatitis and 
other forms of spongiotic dermatitis. Langerhans 
cells express CD4 (just like most cases of MF) but 
they are negative for CD3; beware of using CD4 
without a corresponding CD3 when working 
up a case of potential MF, as the CD4-positive 
Langerhans cells can mimic epidermotropism. 

Like other T-cell lymphomas, MF has a clonal 
TCR gene rearrangement. Unfortunately, in real 
life, the cases where these ancillary tests work best 
are often the cases where the diagnosis is already 
obvious on H&E. In subtle cases of patch stage 
MF, where the diagnosis is very difficult due to 
sparse cellularity of lymphocytes, immunostains 
are often difficult to interpret and TCR analysis 
may show false negative results. Where the 
ancillary studies are most needed, they tend to 
perform most poorly in my experience, which is 
frustrating. Reactive processes may have positive 
TCR clonality studies and may have overlapping 
immunohistochemical findings with MF, which 
further complicates the situation. 

Ancillary testing can be useful to help support 
a diagnosis of MF, but over-reliance on these tests 
in lieu of clinical information and H&E features 
can easily lead to misdiagnosis. A 2018 publication 
of appropriate use criteria in dermatopathology 
discusses the appropriateness of ancillary testing 
in MF in much greater depth (9). 

Some cases of MF lack CD4 and instead 
express CDS and other cytotoxic T-cell mark­
ers (10, 11). These cases of CDS+ MF must be 
distinguished from primary cutaneous aggressive 
epidermotropic cytotoxic T-cell lymphoma, which 
is a more aggressive form of lymphoma that 
can very closely mimic CDS+ MF, although it 
often has a more severe presentation and rapid 
onset clinically (12). 



Epidermotropism can be seen in a variety 
of other lymphomas and lymphoproliferative 
diseases aside from MF (8). A definitive diagnosis 
of MF must only be made when the histologic 
findings fit well with the clinical scenario. 

Some cases of MF are adnexotropic instead 
of epidermotropic; neoplastic T cells surround 
and infiltrate eccrine coils (syringotropic MF) and/ 
or hair follicles (folliculotropic MF) (fig. 11-7). 
Folliculotropic MF often presents as papules on 
the head and neck, sometimes with alopecia, a 
clinical appearance that is quite different from 
the classic type of MF discussed above (4,8). In 
folliculotropic MF, the hair follicles are often ex­
panded by abundant intrafollicular mucin (follic­
ular mucinosis) in addition to being infiltrated by 
lymphocytes (fig. 11-8). Follicular mucinosis may 
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Figure 11-7 

FOLLICULOTROPIC MYCOSIS FUNGOIDES 

A: A dense dermal infiltrate ofTcells invests hair follicles 
(folliculotropism; far right). In this case, eccrine coils are also 
surrounded by T cells (syringotropism; bottom). 

B: A hair follicle is surrounded and infiltrated by T cells. 
C: Hair follicles may become markedly expanded due to 

the extensive intrafollicular T-cell infiltrate. This is a closer 
view of the same follicle shown at the far right of A. 

also be seen as an idiopathic incidental finding 
outside the setting of MF (13, 14). 

CD30-POSITIVE T-CELL 
LYMPHOPROLIFERATIVE DISORDERS 

CD30-positive T-cell lymphoproliferative disor­
der is a descriptive diagnosis that encompasses 
several entities, all of which are characterized by 
large atypical CD30+ lymphocytes in the dermis. I 
use this descriptive diagnosis in my biopsy report, 
along with the following comment: 

"The histologic differential includes lym­
phomatoid papulosis (LYP) and primary cutaneous 
anaplastic large cell lymphoma (PC-ALCL), both 
of which can have identical histologic features 
and must be distinguished based on clinical 
features. Systemic/nodal ALCL can occasionally 
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Figure 11-7, continued 

D: The hair follicle epithelium is infiltrated by T cells. Some Pautrier microabscesses are present (top right). There is a 
dense infiltrate of small T cells closely surrounding the follicle. 

E: Numerous lymphocytes infiltrate the infundibula of these two hair follicles. Epidermotropism is also present in this 
case; note the Pautrier microabscess (top center) and numerous scattered single lymphocytes within the epidermis. In many 
cases of folliculotropic/adnexotropic MF, only adnexal structures are involved and the epidermis is relatively spared. 
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Figure 11-8 

FOLLICULAR MUClNOSlS 

Left: A hair follicle is markedly distended and expanded. The low-power appearance often resembles follicular spongiosis, 
but a closer look will reveal mucin between the spaced-out follicular keratinocytes. 

Right: Bluish mucin is present between the keratinocytes within a hair follicle. 

282 



involve the skin and have a very similar histologic 
appearance. CD30+ large cell transformation of MF 
would also be a diagnostic possibility if the patient 
has a known history or skin exam findings sugges­
tive of MF; correlation with results of a complete 
dermatologic examination and/or any previous 
biopsy is essential." Some additional nuances of 
this differential diagnosis are discussed below. 

LYP presents as multiple recurrent erythem­
atous edematous "juicy" papules/nodules that 
"wax and wane" over time (i.e., each individual 
lesion arises and then regresses spontaneously 
within 12 weeks) (8). Microscopically, LYP is 
characterized by large atypical CD30+ T cells, 
which may be arranged in a variety of patterns 
(fig. 11-9). These histologic patterns were origi­
nally subdivided into types A, B, and C, although 
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Figure 11-9 

LYMPHOMATOID PAPULOSIS (LYP) 

A: There is a moderately dense mixed infiltrate in 
the superficial dermis, giving a vaguely wedge-shaped 
silhouette. Note how discrete the zone of involved 
dermis is (i.e., it is flanked by relatively normal skin 
on both sides); this corresponds to the small papules 
seen clinically in this case. Spongiosis may sometimes 
be present in the overlying epidermis, but the dermal 
infiltrate is usually much denser than would be seen 
in most forms of spongiotic dermatitis. 

B: A closer look shows the patchy distribution of 
the infiltrate. It is composed of a mixture of small 
lymphocytes, larger histiocytoid cells (many of which 
are actually atypical CD30+ T cells), and scattered 
eosinophils. 

more recently types D and E have been added the 
growing LYP alphabet soup. (8,15) Types A and C 
are the most common forms I see in my practice. 

In type A LYP, the large atypical CD30+ T cells 
are scattered individually or as small clusters 
within the dermis, with a brisk background in­
filtrate of smaller lymphocytes (mostly T cells) 
and often many eosinophils. The histologic 
differential diagnosis for type A LYP includes 
arthropod bite reaction and scabies, both of 
which can have scattered large CD30+ reactive 
T cells (immunoblasts) present in the inflamma­
tory infiltrate (see chapter 7) (16,17). Clinical 
presentation and the disease course over time 
are sometimes the only way to distinguish a 
brisk arthropod bite reaction from LYP. Finding 
a scabies mite (either on deeper sections or on a 
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Figure 11-9, continued 

C: There are scattered large atypical T cells (left); these were positive on a CD30 immunostain. Eosinophils are often 
present (not shown). This was a case of type A LYP (figs. A through Care from the same case). 

D: The superficial dermis is filled with a relatively discrete zone of infiltrate, but it is much denser than that seen in figure 
A. There is also epidermal ulceration with overlying scale crust in this case. 

E: A closer look shows a dense sheet of large markedly atypical cells with intervening smaller mixed inflammatory cells. 
F: These large markedly atypical cells were CD30+ T cells by immunohistochemistry. The clinical history in this case 

was of multiple waxing and waning papules and nodules that resolved spontaneously. This was a case of type C LYP (figs. 
D through Fare from the same case). Despite the very worrisome histologic appearance, LYP has an excellent prognosis. 
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Figure 11-10 

PRIMARY CUTANEOUS ANAPLASTIC LARGE CELL LYMPHOMA (PC-ALCL) 

Left: This presented as a large solitary nodule clinically. Biopsy showed a hypercellular dermal sheet of large atypical T cells. 
Right: A closer look shows numerous markedly atypical large T cells that were CD30+ but ALK-1 negative by 

immunohistochemistry. Based on the clinical scenario, this was PC-ALCL. Type C LYP, nodal/systemic ALCL secondarily 
involving the skin, or tumor stage MF with large cell transformation could all have an identical appearance to that shown 
here. Despite the very worrisome histologic appearance, the prognosis of PC-ALCL is excellent. 

skin scraping mineral oil prep performed by the 
dermatologist) or patient improvement with 
anti-scabies therapy would, of course, support 
scabies over LYP. 

Angiolymphoid hyperplasia with eosinophilia 
(ALHE), also known as epithelioid hemangioma, 
can sometimes enter the differential for type A 
LYP, as well, since it can show scattered large 
CD30+ cells (18). ALHE usually presents as sol­
itary or closely clustered papules/nodules rather 
than multiple generalized waxing and waning 
lesions, and microscopically, it has prominent 
vessels with large epithelioid endothelial cells. 

In difficult cases, I mention that there are 
increased CD30+ cells and that LYP would be a 
possibility in the right clinical setting and that 
clinical follow up is recommended with repeat 
biopsies over time if the process persists. 

In type C LYP, the large atypical CD30+ T 
cells are numerous, forming a diffuse sheet that 
fills the dermis. The histologic appearance is 
essentially identical to that of PC-ALCL, nodal/ 
systemic ALCL secondarily involving the skin, 
or a tumor stage nodule of MF with CD30+ large 
cell transformation (see below). 

PC-ALCL most often presents as a solitary nod­
ule, although some cases may be multifocal. (1) 
Histologically, PC-ALCL is identical to type C LYP, 
with hypercellular dermal sheets of large atypical 
T cells that strongly and diffusely (>75 percent 
of cells) express CD30 (fig. 11-10). These usually 
co-express CD4, although some cases may show 
loss of T-cell markers. ALK-1 is usually negative. 
By definition, to make a diagnosis of PC-ALCL, 
the patient must not have a known history or 
clinical evidence of MF (8). Despite their very 
worrisome histologic appearance, both LYP and 
PC-ALCL have an excellent prognosis. 

Nodal/systemic ALCL can sometimes second­
arily involve the skin. Although it is unrelated 
to PC-ALCL, it has a nearly identical histologic 
appearance. ALK-1 is positive in the majority 
of nodal ALCLs but is almost always negative 
in PC-ALCL. However, an aggressive subset of 
nodal ALCL is ALK-1 negative, and these cases 
can be impossible to distinguish from PC-ALCL 
(or type C LYP) without clinical workup. Thus, 
while a positive ALK-1 stain on a skin biopsy 
showing ALCL very strongly suggests nodal 
ALCL, a negative ALK-1 stain cannot exclude 
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l'igure 11-11 

LEUKEMIA CUTIS (ACUTE MYELOID LEUKEMIA [AML] INVOLVING SKIN) 

A: The dermis and subcutis are filled by a hypercellular infiltrate of round blue cells. 
B: The round blue myeloid blasts fill the dermis, often intercalating between the preserved reticular dermal collagen 

bundles as shown here. I find this pattern is a useful clue for AML leukemia cutis. 

that possibility. I usually perform ALK-1 along­
side CD30 when working up these cases, but 
even if ALK-1 is negative, I still mention the 
possibility of nodal ALCL in the comment. 

Tumor stage MF with large cell transforma­
tion may express CD30, mimicking LYP and 
PC-ALCL. The clinical presentation is the key 
to distinguishing these entities. Large cell trans­
formation of MF often presents as one or mul­
tiple nodules, but there is usually conventional 
patch or plaque stage MF in the background 
skin away from the nodules. Complete derma­
tologic examination and correlation with any 
previous biopsy results to identify conventional 
MF in the background skin is crucial to making 
a diagnosis of large cell transformation of MF. 

LEUKEMIA CUTIS 

Leukemia attis is skin involvement by leukemia, 
with aaite myeloid leukemia (AML) being one of 
the most common types to do so. The monocytic 
and myelomonocytic subtypes of AML have a 
particular tendency to involve the skin (19). 
Underlying blood/bone marrow involvement 
is usually present, although rare "aleukemic" 
exceptions exist, where only skin is involved. In 
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some cases, the skin lesions are the presenting 
symptom of the patient's leukemia (19). 

In AML leukemia cutis, round blue myeloid 
blasts fill the dermis, often intercalating be­
tween the preserved reticular dermal collagen 
bundles, a useful clue (fig. 11-11). Leukemia cu­
tis is a serious and urgent diagnosis that requires 
a phone call or other direct communication to 
report it to the dermatologist so that clinical 
workup and treatment can be expedited. 

If the patient has a known history of leukemia, 
comparison with the immunophenotype on 
previous biopsy or flow cytometry reports can be 
very helpful in guiding the immunohistochemical 
workup on the skin biopsy. When the history is 
not known, workup is more difficult, as the my­
eloid blasts in AML leukemia cutis are often nega­
tive for the markers expressed by normal myeloid 
blasts in the bone marrow, such as CDll 7 and 
CD34 (20). CD43, CD68, and lysozyme are very 
sensitive markers for myeloid leukemia cutis, but 
they are not specific (20,21). Other nonspecific 
markers that may be expressed include myelop­
eroxidase, CD163, CD4, and CD56 (20,21,22). 

The differential diagnosis for leukemia cutis 
includes other hematopoietic malignancies, 
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Figure 11-11, continued 

C: Many cases of AML leukemia cutis have monocytic or myelomonocytic differentiation. The monocytoid/histiocytoid 
cytologic features are clearly visible here. This case was positive for lysozyme, CD4, and patchy myeloperoxidase. 

D: Other cases may have a more atypical round blue cell appearance. The blasts fill the spaces in between the background 
reticular dermal collagen bundles. 

E: In some treacherous cases, the blasts are sparse. These perivascular blasts could easily be confused with a histiocyte­
rich inflammatory process. 

F: A closer look at the infiltrate from E. These blasts have a monocytoid/histiocytoid appearance. They are larger than the 
cells of most inflammatory dermatoses, but they are not overtly malignant cytologically. This case of acute myelomonocytic 
leukemia proved to be fatal. When I see large histiocytoid cells in the dermis, I try to always keep subtle leukemia cutis in 
my differential diagnosis. 
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particularly blastic plasmacytoid dendritic cell neo­
plasm, diffuse large B-cell lymphoma, and multiple 
myeloma involving skin. It also includes Merkel 
cell carcinoma, metastatic carcinoma or melanoma, 
and other nonhematopoietic malignant round 
blue cell tumors. Immunohistochemistry can 
usually sort out this differential diagnosis. 

In some treacherous cases, the blasts resemble 
histiocytes and can be sparse. These subtle cases 
can mimic inflammatory dermatoses. When I 
see large histiocytoid cells in the dermis, I try 
to always keep subtle leukemia cutis in my dif­
ferential diagnosis. If I have any doubts, I do an 
immunostain panel, consult my hematopatholo­
gy colleagues, and recommend correlation with 
a complete blood count and clinical follow-up. 

SUBCUTANEOUS PANNICULITIS-LIKE 
T-CELL LYMPHOMA 

Subcutaneous panniculitis-like (alpha-beta) T-cell 
lymphoma (SPTCL) presents as multiple viola­
ceous to erythematous deep plaques or nodules, 
a clinical appearance that resembles that of pan­
niculitis. Microscopically, the subcutaneous fat 
is infiltrated diffusely by small to medium-sized 
hyperchromatic lymphocytes (fig. 11-12). Indi­
vidual adipocytes are often surrounded by these 
lymphocytes ("rimming" of adipocytes). Fat 
necrosis and nuclear debris are present, as are 
histiocytes with phagocytosis of nuclear debris. 
The infiltrate is located within the subcutis 
without epidermal involvement and with no or 
very minimal involvement of the dermis. The 
neoplastic T cells are usually positive for CD3, 
CD8, TIA-1, granzyme B, perforin, and beta Fl 
but negative for CD4 and CD56 (1,4,8,23). 

Lupus panniculitis can have overlapping 
microscopic features with SPTCL; subcutaneous 
sclerosis, numerous plasma cells, and germinal 
center formation are features favoring lupus 
panniculitis. Some have suggested a relationship 
between these two entities, but this is contro­
versial. Many patients with SPTCL also have 
lupus erythematosus (or other autoimmune 
diseases) (1,23). 

Other forms of lymphoma also infiltrate 
the subcutis and mimic SPTCL, most notably 
primary cutaneous gamma-delta T-cell lympho­
ma. In the past, primary cutaneous gamma-delta 
T-cell lymphoma was lumped together under the 
SPTCL terminology, since it has a very similar 
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Figure 11-12 

SUBCUTANEOUS PANNICULITIS-LIKE 
T-CELL LYMPHOMA (SPTCL) 

A: This is a "double punch" biopsy. The first superficial 
punch (bisected; top two pieces) shows an essentially 
normal dermis and only focal subcutaneous involvement. 
The second deeper punch into the deep subcutis (bisected; 
bottom two pieces) shows a diffuse infiltrate involving most 
of the subcutaneous adipose tissue. 

pattern of subcutaneous infiltration. However, 
more recent data have shown that it should be 
regarded as a separate entity because of its very 
different clinical behavior (23). 

Currently, the term subcutaneous panniculi­
tis-like T-cell lymphoma refers exclusively to the 
alpha-beta form of subcutaneous T-cell lympho­
ma; it is an indolent disease with a relatively good 
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Figure 11-12, continued 

B: An infiltrate of lymphocytes percolates between the subcutaneous adipocytes. Note the fibrinoid necrosis (bottom 
right). The appearance can resemble lupus panniculitis/profundus. 

C: Individual adipocytes are often surrounded by hyperchromatic atypical lymphocytes ("rimming" of adipocytes). 
D: Another example of rimming of atypical hyperchromatic lymphocytes around an individual adipocyte. Numerous 

tiny fragments of nuclear debris are scattered in the background. 
E: A large histiocyte has multiple fragments of nuclear debris that it has consumed via phagocytosis (arrow); these 

"bean bag" cells are a classic finding but are not always seen. A solitary adipocyte is rimmed by hyperchromatic atypical 
lymphocytes (center). 
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prognosis. Primary cutaneous gamma-delta T-cell 
lymphoma is now regarded as a separate entity; 
it is an aggressive disease with poor prognosis 
(1,4,8). Primary cutaneous gamma-delta T-cell 
lymphoma usually involves all levels of the skin 
(subcutis, dermis, and epidermis), often with 
ulceration, whereas SPTCL is mostly limited to 
the subcutis and rarely ulcerates. Gamma-delta 
T-cell lymphomas are usually CD56 positive, 
beta Fl negative, and double negative for both 
CD4 and CDS, an immunophenotype that is 
very different from SPTCL (1,4,8). 

DENSE DERMAL LYMPHOCYTIC INFILTRATES 

A dense dermal infiltrate of small lymphocytes 
is a frustrating scenario that I often encounter 
in my practice (fig. 11-13). A variety of low­
grade lymphomas have this general microscopic 
appearance as do a variety of benign reactive 
"pseudolymphomas." Some of the main entities 
in the differential diagnosis include reactive lym­
phocytic hyperplasia, robust arthropod bite reac­
tions, primary cutaneous marginal zone lymphoma, 
and primary cutaneous follicle center lymphoma. Ad­
ditionally, low-grade systemic B-cell lymphomas 
can secondarily involve the skin, as can chronic 
lymphocytic leukemia (fig. 11-14). 

Since entering practice, I have struggled 
over how far to go in working up these dense 
infiltrates. Many times, I would work up a case 
with multiple immunostains and even B-ceJI 
or T-cell receptor gene rearrangement only to 
end up with a nonspecific descriptive diagnosis 
anyway. Additionally, as many of these low­
grade cutaneous lymphomas have a very good 
prognosis, I began to wonder if such extensive 
workup was always necessary. 

I still do not know what the "right" answer 
is, but my basic approach is to perform a limited 
panel of B-cell or T-cell markers. If it is a mixed 
population of B cells and T cells, or if it is mostly T 
cells but with a normal ratio of CD4 to CDS, I usu­
ally will diagnose it as a "dense mixed lymphocytic 
infiltrate" with a comment that I favor lymphoid 
hyperplasia or other robust reactive process rather 
than a lymphoproliferative process, but that clini­
cal follow-up is recommended, and that if there is 
persistence, recurrence, or clinical concern for ma-
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Figure 11-13 

DENSE DERMAL LYMPHOCYTIC INFILTRATE 

A: This dense dermal infiltrate of small lymphocytes is 
"bottom heavy" (i.e., it i.s denser and more abundant in the 
deep dermis than in the superficial dermis). This is one clue 
for a cutaneous lymphoma. This case turned out to be primary 
cutaneous marginal zone lymphoma after further workup. 

lignancy, a repeat biopsy would be recommended 
or additional workup could be performed on the 
current biopsy upon the dermatologist's request. 
If my initial panel shows either mostly B cells or 
mostly T cells with abnormal CD4 to CDS ratio ( or 
loss of normal T-cell markers), then I will expand 
my immunohistochemical panel, consider B-cell 
or T-cell receptor gene rearrangement, and most 
importantly, obtain consultation from my friendly 
hematopathology colleagues! 

For more in depth reading and a simplified 
approach to this and other challenging aspects 
of cutaneous hematopathology, I highly recom­
mend Diagnosis of Cutaneous Lymphoid Infiltrates: 
A Visual Approach to Differential Diagnosis and 
Knowledge Gaps by Antonio Subtil (8). His book 
has given me fresh hope that I may yet come 
to a better understanding of this complex part 
of dermatopathology. 
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Figure 11-13, continued 

B: This is a frustrating scenario that I often encounter in 
my practice. It is a dense infiltrate but is only a superficial 
shave biopsy. Clinically it was a small papule on the upper 
lip of an older adult. The clinical impression was "rule out 
basal cell carcinoma." How far should one go in working 
up such cases? 

C: A closer look at the dense dermal infiltrate from B. 
Most of the cells are small lymphocytes but some scattered 
larger cells are also present. This case was worked up and 
turned out to be a reactive mixed B-cell and T-cell infiltrate. 

Figure 11-14 

CHRONIC LYMPHOCYTIC LEUKEMIA (CLL) SECONDARILY INVOLVING SKIN 

Left: These dense sheets of uniform small lymphocytes (CDZO+, CDS+ B cells) were present in the dermis and subcutis in 
a wide local excision specimen performed for a large deeply infiltrative SCC. This incidental finding led to discovery of the 
patient's previously undiagnosed CLL. Further workup showed extensive nodal and marrow involvement by CLL. 

Right: The lymphocytes of CLL are small round and very monotonous/uniform. A lymphocytic infiltrate (perivascular or 
sheet-like) that seems more dense, abundant, or uniform than a usual reactive infiltrate is a clue for CLL. I use CD20, CD3, 
and CDS as a screening immunostain panel (in addition to checking the patient's chart for a history of CLL and a complete 
blood count for lymphocytosis). 
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A 
Acantholytic dyskeratosis, 22 
Acantholytic dyskeratotic acanthoma, 24 
Acanthosis nigricans, 3 7 
Acral lentiginous melanoma, 99, 126 
Acral nevus, 99 

Differentiation from acral lentiginous melan­
oma, 99 

Acrospiroma family of tumors, 145 
Actinic keratosis, 52 

Hypertrophic actinic keratosis, 53 
Pigmented actinic keratosis, 53 

Acute febrile neutrophilic dermatosis, 238 
Acute generalized exanthematous pustulosis, 212 
Acute graft versus host disease, 217 
Adnexal tumors, 139 

Hair follicle proliferations, 161, see also under 
individual entities 

Desmoplastic trichilemmoma, 165 
Desmoplastic trichoepithelioma, 164 
Pilomatricoma, 167 
Trichilemmoma, 165 
Trichoblastoma, 164 
Trichoepithelioma, 162 
Trichofolliculoma, 161 

Sebaceous proliferations, 139, see also under 
individual entities 

Nevus sebaceus, 144 
Sebaceoma, 140 
Sebaceous adenoma, 139 
Sebaceous carcinoma, 140 
Sebaceous hyperplasia, 139 

Sweat gland tumors, 145, see also Sweat gland 
tumors 

Index* 

B 
Bacterial diseases, see Infectious diseases 
Balanitis xerotica obliterans, 240 
Basal cell carcinoma, 40, 139 

Adenoid type, 42 
Differentiation from microcystic adnexal 

carcinoma, 154 
Fibroepithelioma of Pinkus, 43 
Infiltrative type, 41 
Nodular type, 41 
Superficial type, 41 

Basics, dermatopathology, 1 
Approach to skin biopsy, 2 
Clinical dermatology basics, 2 
Disclaimers, 1 
Emergencies, 5 
Grossing and histology, 4 
Hedging diagnosis, 5 
Margin status, 5 
Requisition sheet, 3 

Beginners (Miscellaneous curiosities), 7 
Aluminum chloride effects, 14 
Artifacts, 7 
Biopsy site changes, 10 
Electrocautery effects, 9 
Foreign body reaction, 28 
Granulation tissue, 9 
Keratinocytes, unusual, 20 
Lymphatic stasis, 18 
Pigmentation, 26 
Procedure-related bleeding, 8 
Radiation injury, 17 
Reactive changes, 9 
Scars, 16 

Amyloid deposition, 256 
Amyloidosis, 256 

Secondary change (lichen simplex chronicus 

Lichen amyloidosis, 258 
Macular amyloidosis, 258 
Nodular amyloidosis, 258 
Systemic amyloidosis, 258 

Angiofibroma, 46 
Angioinvasive fungi, 189 
Angiolymphoid hyperplasia with eosinophilia, 285 
Anogenital wart, 70 
Arthropod bite reaction, 222 
Atypical mycobacteria, 202 

and prurigo nodularis), 18 
Tangential sectioning, 7 
Thermal /cryogenic injury, 16 
Venous stasis, 17 

Blastomycosis, 195 
Blisters, 243 
Blue nevus, 112 
Bowen disease, 53 
Bullous dermatoses, 245 
Bullous pemphigoid, 246 

Pemphigoid gestationis, 247 

*In a series of numbers, those in boldface indicate the main discussion of the entity. 

293 



Dermatopathology 

Calcinosis cutis, 264 
Calciphylaxis, 236 

C 

Differentiation from Monckeberg arterio­
sclerosis, 236 

Capillaritis, 231 
CD30-positive T-cell lymphoproliferative disorders, 281 

lymphomatoid papulosis and primary cutaneous 
anaplastic large cell lymphoma, 281; differ­
entiation from angiolymphoid hyperplasia 
with eosinophilia, 285; differentiation from 
tumor stage mycosis fungoides, 286 

Cellular blue nevus, 113 
Chilblains, 223 
Chondrodermatitis nodularis helicis, 66 
Chondroid syringoma, 157 
Chromoblastomycosis, 196 
Chronic lichenified contact dermatitis, 212 
Clear cell acanthoma, 37 
Coccidioidomycosis, 193 
Compound nevus, 77, 91 
Condyloma acuminatum, 70 
Congenital nevus, 91 
Cryptococcosis, 193 
Cylindroma, 151 

Malignant, 151 
Cystadenoma, 177 
Cysts, 171, see individual entities 

D 
Darier disease, 24 
Deep penetrating nevus, 116 
Dense dermal lymphocytic infiltrates, 290 
Dermal duct tumor, 145 
Dermatitis herpetiformis, 249 
Dermatomyositis, 219 
Dermatophyte fungi, 184 
Dermatophytosis, 184 
Desmoplastic melanoma, 131 

Combined melanoma, 134 
Differentiation from malignant peripheral nerve 

sheath tumor, 135 
Desmoplastic trichiJemmoma, 165 
Desmoplastic trichoepithelioma, 153, 164 

Differentiation from microcystic adnexal car-
cinoma, 153 

Digital mucous/myxoid cyst, 261 
Digital papillary adenocarcinoma, 155 
Drug eruption, 221 
Dysplastic nevus, 106 

Differentiation from melanoma, 109 
Grading cytologic atypia, 108 
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E 
Epidermodysplasia verruciformis, 22, 70 
Epidermoid cyst, 171 
Epidermolysis bullosa acquisita, 248 
Epidermolytic hyperkeratosis, 21 
Epithelioid sarcoma, 227 
Erythema annulare centrifugum, 223 
Erythema multiforme, 213 
Erythema nodosum, 232 
Erythrasma, 186 

F 
Fibroepithelial polyp, 35 
Fibroepithelioma of Pinkus, 43 
Fibrous papule, 46 
Fixed drug eruption, 213 
Focal cutaneous mucinosis, 259 
Follicular cyst, infundibular type, 171 
Follicular cyst, isthmus-catagen type, 172 
Folliculitis, mimicking basal cell carcinoma 

clinically, 43 
Foreign body granuloma, 224 
Fungal diseases, see Infectious diseases 

G 
Gout, 262 
Granulation tissue, 9 
Granuloma annulare, 225 
Granuloma faciale, 237 
Granulomatous dermatitis, 224 

Foreign body granuloma, 224 
Sarcoidosis, 224 

Grover disease, 24 

H 
Hailey-Hailey disease, 25 
Halo nevus, 94 
Hansen disease, 200 
Hematopoietic infiltrates, 269 
Hemosiderin pigment, 26 
Herpes simplex virus, 180 
Herpetic dermatitis, 180 
Hidradenocarcinoma, 149 
Hidradenoma, 148 
Hidradenoma papilliferum, 155 
Hidroacanthoma simplex, 145 
Hidrocystoma, 177 
High-grade squamous intraepithelial lesion, 71 
Histoplasmosis, 191 



Impetigo, 179 
Bullous impetigo, 180 

Indeterminate cell histiocytosis, 273 
Indeterminate dendritic cell tumor, 273 
Infectious diseases, 179, see also under individual 

entities 
Angioinvasive fungal infection, 189 
Atypical mycobacteria, 202 
Blastomycosis, 195 
Chromoblastomycosis, 196 
Coccidioidomycosis, 193 
Cryptococcosis, 193 
Erythrasma, 186 
Herpes, 180 
Histoplasmosis, 191 
Impetigo, 179 
Leishmaniasis, 192 
Leprosy, 200 
Molluscum contagiosum, 181 
Phaeohyphomycosis, 197 
Scabies, 197 
Staphylococcal scalded skin syndrome, 179 
Syphilis, 203 
Tinea (dermatophytosis), 184 
Tinea nigra, 188 
Tinea (pityriasis) versicolor, 187 
Zygomycete fungal infections, 191 

Inflammatory dermatoses, 207, see also under 
individual entities 

Acute generalized exanthematous pustulosis, 212 
Granulomatous dermatitis, 224, see also Gran­

ulomatis dermatitis 
Interface dermatitis, 213, see also Interface 

dermatitis 
Miscellaneous diseases, 237 
Palisading necrobiotic granuloma, 225, see also 

Necrobiotic palisading granuloma 
Panniculitis, 232, see also Panniculitis 
Perivascular lymphocytic infiltrate, 220, see also 

Perivascular lymphocytic infiltrate 
Psoriasiform dermatitis, 212, see also Psorias-

iform dermatitis 
Spongiotic dermatitis, 209 
Thrombotic vasculopathy, 231 

Vasculitis, 230 
Interface dermatitis, 213, 246 

Acute graft versus host disease, 217• 246 

Blisters, 245 
Dermatomyositis, 219 
Erythema multiforme, 216, 246 

Fixed drug eruption, 213 

Index 

Lichen nitidus, 213 
Lichen planus, 213 
Lupus erythematosus, 213 
Stevens-Johnson syndrome/toxic epidermal 

necrolysis, 216, 246 
Jntradermal nevus, 77, 91 
Inverted follicular keratosis, 35 

Junctional nevus, 77, 91 
Juvenile xanthogranuloma, 269 

K 
Keratinocytes, unusual presentations, 20 

Acantholytic dyskeratosis, 22 
Acantholytic dyskeratotic acanthoma, 25 
Artifactual vacuoles, 21 
Darier disease, 24 
Epidermodysplasia verruciformis, 22 
Epidermolytic hyperkeratosis, 21 
Grover disease, 24 
Hailey-Hailey disease, 26 
Porokeratosis, 22 
Unusual keratinocytes on biopsy, 20 
Warty dyskeratoma, 25 

Keratinocytic/epidermal proliferations, 35, see also 
under individual entities 

Acanthosis nigricans, 37 
Actinic keratosis, 52 
Basal cell carcinoma, 40 
Chondrodermatitis nodularis helicis, 66 
Clear cell acanthoma, 37 
Condyloma acuminatum, 70 
Fibrous papule, 46 
High-grade squamous intraepithelial lesion, 71 
Inverted follicular keratosis, 35 
Lichenoid keratosis, 46 
Merkel cell carcinoma, 47 
Paget disease, 57 
Seborrheic keratosis, 35 
Squamous cell carcinoma in situ, 53 
Verruca, 66 
Verruciform xanthoma, 72 
Verrucous carcinoma, 72 

Keratoacanthoma, differentiation from squamous 
cell carcinoma, 66 

Langerhans cell histiocytosis, 271 
Differentiation from indeterminate dendritic 

cell tumor, 273 
Leishmaniasis, 192 
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Lentiginous melanocytic nevus, 102 
Lentigo, 101 
Leprosy, 200 
Leukemia cutis, 286 
Leukocytoclastic vasculitis, 230 
Lichen amyloidosis, 258 
Lichen myxedematosus, 260 
Lichen nitidus, 214 
Lichen planus, 212 

Hypertrophic, 213 
Lichen sclerosus et atrophicus, 240 
Lichen simplex chronicus, 18 
Lichenoid keratosis, 46 
Linear lgA disease, 249 
Lipid deposition, 255 
Lipidized dermatofibromas, 256 
Lipodermatosclerosis, 232 
Lupus erythematosus, 218 
Lupus erythematosus profundus, 233 
Lupus panniculitis, 233 
Lymphatic stasis, 18 
Lymphomatoid papulosis, 281 

M 
Macular amyloidosis, 258 
Mastocytosis, 276 

Mastocytoma, 276 
Telangiectasia macularis eruptiva perstans, 276 
Urticaria pigmentosa, 276 

Melanin pigment, 26 
Melanocytes, 77, see also Melanoma 

Differentiation from keratinocytes, 21 
Immunohistochemical evaluation, 86 
Types A, B, and C melanocytes, 79, 82 

Melanocytic hyperplasia, 122 
Melanocytic lesions, 77, see also under individual 

entities 
Immunohistochemical evaluation, 86 
Melanocytes, 77 
Melanocytic hyperplasia, 122 
Melanoma, 77, 120 
Nevi, 77, 91 

Melanocytic nevi, 77, 91 
Melanoma, 77, 80, 83, 120 

Acral lentiginous melanoma, 99, 126 
Breslow thickness, 121 
Deceptively benign appearing melanoma, 82, 83 
Desmoplastic melanoma, 131 
Grading cytologic atypia, 83 
Immunohistochemical evaluation, 86 

HMB-45, 89 
MART-1 (Melan-A), 88 
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MiTF, 86 
S-100 protein, 87 
SOX-10, 86 

Lentigo maligna melanoma, 122 
Metastatic melanoma, 128 
Nodular melanoma, 128 
Recurrent melanoma, 128 
Rhabdoid melanoma, 130 
Spindle cell melanoma, 130 
Superficial spreading melanoma, 121 

Melanotic macule, 102 
Membranous lipodystrophy, 235 
Merkel cell carcinoma, 47 
Microcystic adnexal carcinoma, 151 

Differentiation from desmoplastic trichoepi-
thelioma, 154; from basal cell carcinoma, 154 

Mineral/crystal deposition, 264 
Mixed tumor (chondroid syringoma), 157 
Molluscum contagiosum, 181 
Monckeberg arteriosclerosis, 236 
Morphea, 241 
Mucopolysaccharide deposition, 260 
Mycosis fungoides, 278 
Myrmecia-type verruca, 68 
Myxoid/mucin deposition, 260 

N 
Necrobiosis lipoidica, 229 
Necrobiotic xanthogranuloma, 229 
Nevoid melanoma, 136 
Nevus, 77, 91 

Acral nevus, 99 
Balloon cell change, 93 
Blue nevus, 112 
Cellular blue nevus, 113 
Combined nevus, 120 
Congenital nevi, 91 
Deceptively worrisome nevi, 82 
Deep penetrating nevus, 117 
Dysplastic nevus, 106 
Halo phenomenon, 94 
lmmunostains, 87 
Irritation changes, 99 
Lentiginous melanocytic nevus, 102 
Melanocytic nevi, 77, 91 

Compound nevus, 77 
Intradermal nevus, 77 
Junctional nevus, 77 

Pigmented spindle cell nevus of Reed, 117 
Recurrent nevus, 96 
Special anatomic sites for nevi, 101 
Spitz nevus, 109 



Nevus sebaceus, 144 
Nodular amyloidosis, 258 
Nodular melanoma, 128 

Ochronosis, 267 
Onychomycosis, 186 
Osteoma cutis, 264 

0 

p 

Paget disease, 5 7 
Extramammary type, 57 
Mammary type, 5 7 

Palisaded necrobiotic granuloma, 225 
Granuloma annulare, 225 
Necrobiosis lipoidica, 229 
Necrobiotic xanthogranuloma, 229 
Rheumatoid nodule, 226 

Palmar/plantar verrucae, 66 
Pancreatic fat necrosis, 235 
Pancreatic panniculitis, 235 
Panniculitis, 232 

Calciphylaxis, 236 
Erythema nodosum, 232 
Lipodermatosclerosis, 235 
Lupus panniculitis, 233 
Pancreatic fat necrosis, 235 
Traumatic fat necrosis, 237 

Pemphigus, 250 
Pemphigus foliaceus, 251 
Pemphigus vulgaris, 250 

Perforating disorders, 240 
Perivascular lymphocytic infiltrate, 221 

Arthropod bite reaction, 221 
Drug eruption, 221 
Erythema annulare centrifugum, 223 
Perniosis, 223 
Polymorphous light eruption, 223 
Tumid lupus erythematosus, 224 
Urticaria, 221 

Perniosis, 223 
Phaeohyphomycosis, 197 
Pigmented purpuric dermatosis, 231 
Pigmented spindle cell nevus of Reed, 11 7 
Pilar cyst, 172 
Pilomatricoma, 167 
Polymorphous light eruption, 220 
Porocarcinoma, 146 
Porokeratosis, 22 
Poroma, 146 
Porphyria cutanea tarda, 248 
Pretibial myxedema, 260 

Index 

Primary cutaneous anaplastic large cell lymphoma, 281 
Primary cutaneous mucinous carcinoma, 158 
Primary cutaneous neuroendocrine carcinoma, 47 
Primary localized cutaneous amyloidosis, 258 
Proliferating pilar/trichilemmal tumor, 17 5 
Psoriasiform dermatitis, 212 

Chronic lichenified contact dermatitis, 212 
Psoriasis, 212 

Psoriasis, 212 
Pyoderma gangrenosum, 238 

R 
Radiation injury, 17 
Reed nevus, 117 
Reticulohistiocytoma, 271 
Rhabdoid melanoma, 130 
Rheumatoid nodules, 226 

Differentiation from epithelioid sarcoma, 227 
Rosai-Dorfman disease, 274 

Sarcoidosis, 224 
Scabies, 197 

Crusted scabies, 200 
Scars, 11, 16 

s 

Scleredema, 260 
Scleroderma, 241 
Scleromyxedema, 260 
Sclerosing panniculitis, 235 
Scrotal calcinosis, 262 
Sebaceoma, 140 
Sebaceous adenoma, 139 
Sebaceous carcinoma, 140 

Extraocular, 140 
Periocular, 140 
Poorly differentiated, 141 

Sebaceous hyperplasia, 139 
Seborrheic keratosis, 35 

Clonal, 35 
Horn pseudocyst, 35 
Inflamed, 35 
Pedunculated, 35 

Solar lentigo, 35 
Spindle cell melanoma, 130 
Spiradenocarcinoma, 151 
Spiradenoma, 149 
Spitz nevus, 109 

Differentiation from melanoma, 112 
Spongiotic dermatitis, 209 

Acute generalized exanthematous pustulosis, 212 
Squamous cell carcinoma, in situ, 53 

Pagetoid spread, 5 7 
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Squamous cell carcinoma, invasive, 59 
Acantholytic, 59 
Keratoacanthoma, 64 
Mimicking verruca, 59 
Spindle cell, 59 
Staphylococcal scalded skin syndrome, 180 

Steatocystoma, 177 
Stevens-Johnson syndrome/toxic epidermal 

necrolysis spectrum, 216 
Subcutaneous panniculitis-like T-cell lymphoma, 288 
Subepidermal calcified nodule, 264 
Sweat gland proliferations, 145 

lmmunohistochemistry, 158 
Pattern: blue basaloid nodules in dermis, 149 

Cylindroma, 151 
Spiradenocarcinoma/malignant cylindroma, 151 
Spiradenoma, 149 

Pattern: cystic spaces with papillary projections, 154 
Digital papillary adenocarcinoma, 155 
Hidradenoma papilliferum, 155 
Syringocystadenoma papilliferum, 154 

Pattern: dermal nodule with cords/chains/ 
tubules and chondromyxoid stroma, 157 

Mixed tumor (chondroid syringoma), 157 
Primary cutaneous mucinous carcinoma, 158 

Pattern: pink/dear/squamoid proliferation in 
epidermis/dermis, 145 

Dermal duct tumor, 146 
Hidradenocarcinoma, 149 
Hidradenoma, 146 
Hidroacanthoma simplex, 146 
Porocarcinoma, 146 
Poroma, 146 

Pattern: tadpoles/paisley tie, 151 
Microcystic adnexal carcinoma, 151 
Syringoma, 151 

Sweet syndrome, 238 
Histiocytoid Sweet syndrome, 238 

Syphilis, 203 
Syringocystadenoma papilliferum, 154 
Syringoma, 151 
Systemic amyloidosis, 258 
Systemic sclerosis, 241 

T 
Telangiectasia macularis eruptiva perstans, 276 
Telangiectasia, mimicking basal cell carcinoma, 43 
Thermal/cryogenic injury, 16 
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Thrombotic vasculopathy, 231 
Thyroid dermopathy, 260 
Tinea, 184 
Tinea capitis, 184 
Tinea corporis, 184 
Tinea incognito, 185 
Tinea nigra, 188 
Tinea versicolor, 187 
Toxic epidermal necrolysis, 216 
Transepidermal elimination phenomenon, 240 
Traumatic fat necrosis, 237 
Trichilemmal cyst, 172 
Trichilemmoma, 164 

Desmoplastic, 166 
Trichoblastoma, 164 

Malignant transformation, 164 
Trichoepithelioma, 162 
Trichofolliculoma, 161 
Tumid lupus erythematosus, 224 
Tumoral calcinosis, 264 

u 
Urticaria, 221 
Urticaria pigmentosa, 276 

V 
Varicella zoster virus, 180 
Vasculitis, 230 
Vellus hair cyst, 177 
Venous stasis, 17 
Verruca plana, 68 

Epidermodysplasia verruciformis, 70 
Verruca vulgaris, 66 
Verruciform xanthoma, 72 
Verrucous carcinoma, 72 
Viral diseases, see Infectious diseases 

Warts, see Verruca 
Warty dyskeratoma, 25 

Xanthelasma, 255 
Xanthoma, 255 

w 

X 

Eruptive xanthoma, 256 
Planar xanthoma, 255 
Tendinous xanthoma, 255 
Tuberous xanthoma, 255 
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