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CASE RISTORJES

(Due to in$uffient material, Case 115 is •

10.3"" Semi-Annual Seminar
compo~ite to two ca!ICll with

an identical diagnosis, Ace.

#15523 and Ace #12395.)

Ca.c 1#1 - As:c 1#28070:

The patient was a 12-ycaro{)ld male who had a fairly long history of a very small bump in the scalp of the
temporal area, which had recently become greally enlarged. The submitting denna!ologist mentioned that
this was a soliwy lesion, with no other lesions apparent (Contributed by Prescott Rasmussen, MD.)

c-

111- As:c #11543:
The patient was a 60-year-old Caucasian female wbo presented with a S.O em right suprapalellar
subcutaneous mass which was reported to be present and gradually increasing in size for a period of

approximately rn·o years. There was no history of prior trauma, and the remainder of the clinical history
and physical findings wcze uoremarialble. An cxeisional biopsy was performed. The specimeD consisted
of a 4.S x 1.1 em elliptical segment of eentnllly dimpled skin which surmowlted a S.3 x 4.4 x 3.6 em
delicately encapsulated. faintly lobuJ.atod, pale-yellow-white nodule with a few minute foci of cystic and
hemonhagic dcgenemtion. The patient was last
foor
post-oper.llively, at which time no
recurrence was noted. She has since been lost to follow-up. (Contributed by Marvin Retsky, M .D.)

seen

years

Cue #3- Ace. 1#2471 t :
The patient ti'3S a 77-year-old female who presented with cysts involving the nape of the neck and the
temporal scalp. Excisional biopsies were performed. The specimen consisted of two segments of tissue,
both received in the same spcci"'CCl contaioec. One was much smaller and stated to be from the aown.
This was seen to be a finn, oval, tan-gray nodule t~'hich measured 0. 7 x 0.6 x 0.5 em. Serial sectioning of
this nodule revealed yellow-white to tan tissue centrally. The other segment of tissue was a partially cystic, ·
oval, tan-gray, glistening nodule which, over one area, was devoid of its capsular surface; with this segment
laid fiat it measured 3.7 x 2.7 x 2.0 em. The capsule ore.'Ciemal SU11ilce in areas measured 0.2 to 0.3 em in
thickness. Focal yellow-orange discoloration was seen to the surface. Serial sectioning revealed partially
cystic areas, though much of the tumor was composed of firm gray-white to tan glistening tissue with areas
ofhcmorrbagic brown discoloration. A 3.0 x 2.0 em aren was devoid of any capsule. Here much oftbe
tissue was white and finn, with an almost lobular appearance. (Contributed by Raymond Lesonsky, MD.)

Case IU- Ace, #19356:

The patient was a SO·ycaro{)ld female who presented with a gipntic, fung;tting, foui-Slllclling tumor on her
tight anterior chest which bad apparently been growing for five years. The patient had undergone only
"Christian Scicoce" treatmet~s dwing that time. The lesion was~- the right clavicle and the nipple,
and was estimated at 6 x 8 inches in size. The patient's chest x-ray was negative. The liver showed some
enlargement, and her bilirubin was 3.0. Alk81ine phosphatase, SGOT, and LOS were within normal Umits.
The spleen was questionably enlarged, and apparently picked up some inaease in material at the time liver
scan was performed. There \\-ere no liver nodules present on the scan. The patient had bleeding from the
tumor, and her hemoglobin was as low as 3.9 gm. The specimen consisted of an 18 x 13 x6 mm irregular,
hemortbagic, tan-pink and gray-white tissue ftagmcnt which had a fleshy gray-whiie sectioned surfilcc.
Submitted !epQ!lltely was a 264 glliiii, large fim8alins, necrotic and hemorrbagic mass of neoplastic tissue
measuring 140 x 115 mm. A surrounding cuff of intact, uninvolved skin varied from 10 to 15 mm in width.
The necrotic, cauli1lower neoplasm pojected above the surroundiog intact skin, 20 to 40 mm. The deep
transccted surface was comprised of fibrofatty tissue, and was lacerated in the ccntnll portion over an area
50 x 30 mm. Sectioned surfal:cs exhibited deep central ulceration to the subcutaneous fat. Masses of
whorled tan and bcmorrbagic neoplastic tissue were found within the base and surrounding margins of the
ccntnll ulCC111rion. (Contributed by W. E. Cam>ll, MD.)
C!!!e 1#5 - Ace. #255p:
The patient was a 47-year-old caucasian male who presented with a subculancous lump in therighl flank
region, which had been present for years, with no history of drainage or prior incision. Patient had
Wldergone a Whipple procedure one year earlier for apara..amp!llary duodenal adenocarcinoma. A1 the
time ofpresentation be appeared -..dl., with no recu.rrence or metastasis of his duodenal adenocarcinoma

l

apparent. Then: were no other skin lesions noted. Tite specimen consisted of a 20 x 18 x 15 mm O\"JI mass
with n 2 7 x 14 mm ellipse of pale intact skin stretched over one pole of the mass. Sectioned surfaces
showed a well-defined. 0.5- I mm thick wall containing compressed lobules of fatty tissue surrounding a
oentrnl yellow to tan to dull white rubbery and lliable mass intenupted with numerous compressed slits and
fissures. No c:alcification or invasion beyond the capsule was apparent. (Contributed by D. R. Dickson,
MO.)

Case 116 - .Acc,1122395:
The patient was a 68-yar-old while 11l3le who had a history of multiple squamous and basal oeU
carcinomas of the face dating back fourteen years. The largest of Jhe tumors recurred si.x years after initial
presentation and necessitated surgical removal of the zygoma and subsequent skin grafts to wntrol the
tumor. Four years later, a second recurrcnoe was noted, and he was treated wilh a high dose of
Methotrexate ebemolherapy. A third recurrence in 1976 led to additional chemaChernpy wilh Methotrexate,
Bleomycin and Prednisone. This led to additional chemOtherapy and it was decided to attempt radieal
surgical removal. A right radical orbit:ll exenteration was performed The tumor extended superiorly to the
cribriform plate and invaded the orbital floor, laterally out thlQugbout the cheek to form an ulcerating mass,
medially to Jh.e nasal septum, posteriorly to Jhe etp.m.oid and sphenoid areas. and inferiorly into the
nasoplwynx. The specimen collS'isted of a radic:al orbital exeoteration with attacbed tot:ll right
maxillectomy. The tumor measured 5.5 x 4.5 x 3.5 em and exhibited a uniform, pink-yeUow to tan,
granular soft cut surface. The surgical margins were free of tumor grossly and microscopically. PAS ("ilh
and wilh.out diastase) demonstrated some glycogen in areas of cystic degeneration. Von Kossa method
demonstr.rted multiple foci of calcinosis, and Jhe routine iron stain colored Jhe deposits of hemosiderin
blue. Hi&b molecular weight keratin stained germinative c:dls adjacent to basement membrane areas of lhe
tumor IOOules. Low molecular we.ight keratin failed to color any of the sebaceous and germinative cells,
but did stain the ciliated epithelium acljacent to the tumor lobules. (Contributed by PauiJem.strom, M.D.)
Case li(i- Ace. 1127882:
This patient was found to ba\·1: an ulcerated lesion on Jhe right biceps area during preoperative ph)'Sieal
exam for cataract surgery. Patient denied itching in the area, and was unaware of the lesion. It measured
approximately LS em in diameter initially, and graduaUy increased in sb..c to 5.0 x 2.5 em over a three to
four year period. The lesion did not bleed or uleerotc, but bad a redness and seale. Patient bad severely sun
susceptible skin type n and bas had hea"Ysuo exposure aU of her life. She bad developed keratoses on her
bands. face and posterior aspect of the neck Patient had been experiencing easy bruisibility but had a
oorl1l31 platelet count on previous exam. A 4 mm punch biopsy from the right ann was perfonned The
specimen consisted of a 10 x 3.2 x up to 1.15 em deep ellipticol portion of skin and subcutaneous tissue.
There was a central 4.5 x 2.4 em area in the center in which there were somewhat floral-l.ike surface
markings. lmmunoperoxidase staining was moderately positive for !.J:ratin, weakly positive in some areas
for S-100, and negative for CEA, EMA, actin and lysozyme. The neoplasm demonstr.rted no obvious
glycogen and only demonstrated rare intraluminal foci of PAS-positive material. (Conuibutcd by James
McCusker, M.D.)

Case 117 - Att-1128174:
The patient was a 36-year-old female wilh JnUIIiple masses on Jhe left foot. The specimen consisted or
eight irregular fragments of resilient tan-yellow tissue which measured in descending order 3.8, 2.4, 2.2,
1.8, 1.7, 1.6, 1.4, and 0.8 em in greatest 0\'0id dimcruiot!S. Special stains were performed, with alcian blue
negative for mucin, GMS and AFB negative for organisms, Giemsa Deg~~tive for mast ceUs, and uichrome
highlighting proliferating bundles of collagen. (Contributed by Jaldyo McClendon, M.D.)
Case M8 - Ace. 1119456;
The patient \\-US a 2.9-year-old Omeasian female wbo presented with a laJge necrotic area on one of her
arms. She had purportedly sustained a spider bite in that area thn:e da)--s previously. The diseased area was
resected. The specimen wnsisted of an ellipse of skin that measured 5 x 4.5 x 2.0 ern. The surface showed
a large buUa with underlying pinldsh-pwple discoloration of the dermis, The subcutaneous tissue
underlying the lesion was soft and focaUy liquified. The patient underwent additional surgery two months
later to remove more necrotic tissue. Patient was subsequenlly lost to follow-up. (Conuibuted by Robert
Carter, M.D.)
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Case li9 - Ace. 1#28329:
The patient was an 80-year-old fem:lle wbo presented for workup wilb a clinical diagnosis of malignant
lymphoma of lbe left thigh. Patient was concurrently found to have an intraductal cateinoma of the breast.
(Contributed by Philip LeBoit, M.D.)
Ca~e #10 -

Ace. #22688:

The patient was a 79-year-old Caucasian female wbo presented with a skin lesion of three montl1s duration.
The lesion began as a "rash", and had enlarged and developed nodules, the largest of which became
ulcerated. There was a histol)' of generalized ichthyosis with sealing for many years. The lesion was
excised. The specimen consisted of a large, ovoid segment with subcutaneous fat. It measured 18 x 18 x
4 em. CenllaJ.Jy then: was an ulcerated lesion S em in diameter, which bad a thickened roDed margin.
Multiple satellite nodules were presen1, which ranged in size from O.S to 2.0 em in diameter. (Contnooted
by Thomas Wynn, M.D.)
ClUe 1111- Acc. /121463:
The patient was a 16-year-old Cauc:1sian male who psesented with a mass on the dorsum of the foot,
present for 16 years. The mass was c.xcised. The specimen consisted of a 2.8 x 2.3 x I.S em
circumscribed, dark gray-blue region beneath a 3.5 x 1.8 em eUipse of skin. The sutface had a 1.4 em,
blue-gray, dome•sbaped protuberance. The wound healed very well, and the patient was seen two montlls
post-operatively with no evidence of recurrence. (Contnooted by Donald Alcott, MD.)

Cue 1112 - Ace. #28331:
The patient was a 24-year-old male wbo presented with a lesion on the left cheeJc. An excisional biopsy
was pedormed. The specimen eonsi.sted of a single pale tan, slighlly pigmented ellipse of skin measuring
16 x I0 x S mm in greatest dimension. Centrolly located on lbe sutface of lbe specimen was a lightly
pigmented papule measuring up to I0 mm in greatest dimension and c.xte:nding to within 2 mm of the
nearest surgical border. (Contributed by Philip LeBoit, MD.)

Case 1#13 - Ace. #28330:
The patient was an 18-year-old male who presented with a lesion on the left ear. The clinical diagnosis was
r/o pyogenic granuloma. An excisional biopsy was performed. (Contributed by Philip LeBoit, M.D.)
Cue 1114 - .AC(.. #28328:
The patient was a 48-}oear-i>ld male wbo presented ~ith a lesion on lbe cenllal scalp. The di1fereotia.l
clinical diagnosis was basal cell carcinoma versus seborrheic keratOOs. An excisional biopsy was
performed. (Contributed by Timothy McCalmont, MD.)
Cue IllS - Ace, tt283Z6:

The patient was an 86-year-i>ld female who presented with a large mass in the right eyebrow/eyelid area.
The area was previously biopsied, and a diagnosis of so.lar keratosis rendered. The clinical diagnosis was
adenoid basal cell carcinoma. An exeisional biopsy was performed. lmmunostaining for CAM 5.2 sbowed
only faint positivity, but staining for HMK903 (high molecular weight keratin) and pan-keratin both
resulted in intense staining oflbe spindled, neoplastic cells. (Contributed by Timothy McCalmont, MD.)
Cue 1116- A<X. 1#24645:
The pc!tient was a 68-year-old Caucasian male wbo presented with a tumor of his scalp, which had been
l!10Wing rapidly and had been present for several months. An excisional biopsy W11S performed. The
specimen consisted of an elliptical-shaped portion of skin which measured 4 x 3 x 1.5 em with a central
raised, slightly lobulated and ulcerated pinkish-tan, firm 1U1110r which involved lbe surface and extended
into lbe underlying tissues, pushing the fatty tissue downward. (Contributed by Paul Hendrycy, M .D.)

Case 1117- Acc./124675:
The patient was a 66-year-old male who presented with a nodule in the skin of the arm near lbe elbow,
which had been JRSCill for four years. The lesion had enlarged with time, grc:IWing to approximately
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2.5 em in greatest dimension. An excisioll3l biopsy was performed. The specimen consisted of a mass of
fim1 tan tissue which measured 4.0 x 3.2 x 2.7 em. (Contributed by Oene Burke, M.D.)
Cue Nl8- Ac.:. #28003:
A 4.0 em, well.Qxcwnscribed nodule arose in supezficial tissues of the left hip of a 4-week-old male. The
tumor was excised. No other history is available. (Contributed by Wafa Michael, MD.)

Ca.01e #19 - Att. #28327:
The patient was a 36-year-old Blaclc female who presented with a red maculopapular lesion on the right
medial ankle. Past medical history was significant for lipoma and HJY. An excisional biopsy was
performed. lmmunostaining for CD·34 was strongly positive in the neoplastic cells. S-100 immunostain
was negative (excepl for rare positive dendritic cells that ""-ere non-oeoplastic). (Conttibuted by Timothy
McCalmon~ MD.)

Cue #lll- A£c. #24761:
The patient was a 13-year-old Caucasian female who had a vascular lesion on the right thigh present since
birth. It was pressure sensitive, and for rll3ny years she was told that it was a hemangioma, and !hal there
was no treatment in spite of the symptomatology of pressure sensitivity. Physical examination of the right
thigh revealed a 15 x 20 em vascular lesion, located cenln!lly and laterally, which was tender to touch.
There were bridges of normal skin between large bulging vascular lakes. No other skin lesions were noted.
CT scan showed no tumor in the deep structures of the leg. An excisional biopsy was performed. The
specimen consisted of three pieces of skin and subcutaneous tissue measuring up to 9 em in grealest
dimension, and 1.5 c:m in depth. There were multiple foci of blue-black discoloration, both on the surface
and in the subcutaneous fat The patient was last see11 three years post-opct3th>ely. In the interim, she had
required re-excision of the areas where tenderness de<oeloped at the periphery of the previous excision site,
however, she had no recurrence in the central area. (Contributed by William Cowell, MD.)

4

Cutaneous
Neoplasms
Philip JJ', .Lejjuli, l'l.f.JJ,

December 7, 1997
Sheraton Palace Hotel
San Francisco, California

'J'imolhy JJ.l'zh:Cufmunt, JYJ,.D,

THE CALIFORNIA TUMOR TISSUE REGISTRY
103rd Semi-Annual Seminar

"CUTANEOUS NEOPLASMS"
PHILIP E. LEBOIT, M.D.
TIMOTHY H. MCCALMONT, M.D.
PRELE CTORS
Sunday, December 7, 1997
8:30 a.m.- 4:30 p.m.
Sheraton Pa lace Hotel
San Francisco, California

Philip E. LeBoit, M.D.
Professor of Clinical Pathology
Department of Pathology and Deonatopathology
University of california San Francisco

Dr. LeBolt Is a graduate of Albany Medical
College in Albany, New York. He compleced
residenc.ies at tile University of California San
Francisco and Mt. Sinai School of Medicine in
New York and went on for fellowship uainiog in
dermaropaUJOiogy at New York University and
Cornell University Medical Center in New York.
He is currently the director of Ole UCSF
dcrmatopaUlology service, and Is director of their
fellowship training program in dennatopathOiogy.
He serves on numerous editorial boanls, including
The American Journal of Dermatopathology. The
Journal of Cutaneous Pathology, Perspectives in
Dermatology, Seminars in Cutaneous Medicine
and Surgery, and The American Journal of
Dermatopathology. He has lectured widely across
the United States and abroad. and has co-authored
over 70 articles.

Timothy H. McCalmont, M.D.
Assistant Clinical Professor
Department of Pathology (Dermatopatllology)
University or California Sru1 Francisco
Dr. McCalmont is a graduate or the University of
Iowa College of Medlclne. He completed an
intemsblp at Will lam Beaumont Hospilal in Royal
Oak, MiChigan. bad pathology residency uainiog
at Bowman Gray School of Medicine, and.
dermatopathology residency training at University
of Califotnia San Fnmcisco. He also completed
two fellowships in dermatopathology at USF. Dr.
McCalmont haS been !be recipient of many awards.
including ..Teacher of !be Year'' (1994). He is
currently the Associate Ediror of The American
Journal of Derrnatopatbology, and has authored or
co-authored numerous articles, and many book
chapters. He llas served on literary review boards
and bas given numerous oral presentations, both in
tbe United States and abroad.

TABLE OF CONTENTS
Case 1

T richofolliculoma

page 1

Timothy McCalmont

Case2

Trichoblastoma

page 3

Philip LeBoit

Case3

Proliferating follicular-cystic
neoplasm

page 7

Timothy McCalmont

Case4

Matrical carcinoma

page 9

Philip LeBoit

CaseS

Sebaceous carcinoma

page 12

Timothy McCalmont

Case6

Apocrine (?) syringofibradenoma

page 15

Philip LeBoit

Case?

Erythema elevatum diutioum, late
nodular lesion

page 17

Philip LeBoit

Case a

Spider bite, allegedly brown
recluse

page 21

Philip LeBoit

Case9

Marginal zone lymphoma

page 22

Philip LeBoit

case 10

Mycosis fungoides

page 23

Philip LeBoit

Case 11

Blue nevus

page 31

Philip LeBoit

Case 12

Spitz's nevus

page 34

Philip LeBoit

Case 13

Spitz's nevus with halo reaction

page 39

Philip LeBolt

Case 14

Desmoplastic melanoma

page40

Timothy McCalmont

Case 15

Spindle cell squamous carcinoma

page43

Timothy McCalmont

Case 16

Malignant fibrous histiocytoma

page45

Timothy McCalmont

Case 17

Leiomyosarcoma

page48

Timothy McCalmont

Case 18

Infantile myofibroma

page 50

Timothy McCalmont

Case 19

Epithelioid hemangioendothelioma

page 52

Timothy McCalmont

Case 20

Glomaniomyoma

page 55

Timothy McCalmont

Key

Image captions

page 57

leboit I McCalmont

CASE1
TRICHOFOLLICULOMA
DISCUSSANT: Timothy McCalmont, MD
Clinical features
• Papule or nodule, usually <2cm in diameter
• Distribution parallels body sites with the greatest density of folllculose:baceous units (head, neck, and
upper trunk), with the central face predominating
• Identifiable central ostium with protruding vellus hairs, sometimes
• Male predominance historically, probably reflecting case selection bias (many reported cases were
from the Anmed Forces Institute of Pathology
Microscopic features
• Well-circumscribed proliferation, usually <2cm in diameter
• Cenlral cystic space, sometimes muttilocular, of variable size, usually displaying Infundibular
differentiation
• Cenlral vellus hair shafts, sometimes
• Radial array of completely-formed br nearly completely-formed follicular structures, usually vellus,
showing features of both the upper and lower segments of the folliculosebaceous unit (the upper
segment consists of the follicular Infundibulum and Isthmus, while the lower segment consists of the
stem and base of the follicle, inferior to the insertion of the arrector pili muscle)
• Prominent sebaceous lobules, sometimes
• Investing cellular fibrocytic: stroma, sometimes incorporating adipocytes
Incompatible microscopic: features
• Solid areas, including solid'. foci composed mostly of follicular germinative cells
• An Infiltrative pattern
·
Special stains or studies
• None pertinent
Important aspects

•
•
•

Trichofolliculoma is a hamartoma composed of both follicular epithelial and fibrocytlc stromal
elements, rather than a neoplasm. The clinical presentation Is usually as an acquired lesion
Atthough some authorities have suggested that sebaceous trichofolliculoma is an unrelated entity, It
seems probable that sebaceous trichofolliculoma merely represents a trichofolliculoma in which
sebaceous glands are identifiable
Trlchofolliculoma falls within the spectrum of the term "panfolllculoma," a designation forwarded by
Ackerman to describe benign proliferations with follicular differentiation toward both the upper and
lower segments of the folliculosebaceous unit

Differential diagnosis
• Trichoblastoma and trichoep~helioma (discussed below), neoplasms ~h follicular germinative
differentiation, differ in that lesions are usually composed largely of follicular germinative cells and
commonly display a solid pattern
• Hair follicle nevus and accessory tragus are closely related entities with several features in common
with trichofolliculoma, including numerous vellus follicular structures and a similar investing stroma.
A central infundibula is not typically present in either enttty, and both are usually congenital, while
trichofolllculoma is acquired
• Angiofibroma and perifollicular fibroma are proliferations of the advenmial (perifollicular) sheath.
Atthough hyperplasia of follicular epithelial structures can be observed, both perifollicular fibroma
and angiofibroma consist predominantly of a stromal prolfferation, while trichofolllculoma consists
predominantly of an epithelial proliferation
103'" Sem,..Annual CITR Seminar. Cu1aneous Neoplasms
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•

Folliculosebaceous cystic hamartoma resembles trichofolliculoma in that a central cystic space is
surrounded by follicular struc,tures. These 2 hamartomas differ in that folliculosebaceous cystic
hamartoma shows striking enlargement of sebaceous -lobules and an investing stroma rich in
adipocytes, while trichofolliculoma usually displays vellus follicular structures and fibrocytic stroma

References
1. labandeira, J., C. Peteiro, and J. Toribio, Hair follicle nevus: case report and review. Am J
Dermatopathol, 1996. 18(1): p. 90·3.
2. Kimura, T., eta/., Folliculosebaceous cystic hamartoma. A distinctive malformation of the skin. Am J
Dermatopathol, 1991 . i3(3): p. 213·20.
3. Ackerman, A.B., P. deVIragh, and N. Chongchitnant, Trichofo/1icutoma, ·in Neoplasms with Follicular
Differentiation. 1993, Lea and Febiger: Philadelphia. p. 183-204.
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CASE2
TRICHOBLASTOMA, LARGE NODULAR TYPE
DISCUSSANT: Philip E. LeBoit, M.D.
Main histologic features of case 2:
-

Sharp circumscription
Composition of cytologically bland basaloid cells
Peripheral palisading
Absence of epithelial-stromal clefts at periphery of lesion
Ductal differentiation (small round spaces lined by a cuticle)

What Is a trlchobtastoma?
- A trlchoblastoma is a benign neoplasm whose principal route of differentiation is toward
follicular germ. The appellation 'blast' simply refers to a primitive, multipotential cell and does
not imply malignancy (e.g. "jumping Jack Flash is a blast, blast, blast", as related by Jagger and
Richards, 1965).
- Follicular germ refers to the epithelial bud that develops into a follicle in embryonic life, and its
accompanying follicular papilla. Prif7181}' follicular germ is evident in fetal skin, as described
above, while secondary follicular germ is present in follicles in earfy stages of anagen, the phase
of active hair growth. As a telogen, or resting hair follicle reverts to anagen, a small bud-like
structure similar to the primary follicular germ appears beneath th~ remnant of the involuted hair
follicle.
·
- The morphologic hallmarks of follicular germinative differentiation are rounded aggregates of
basaloid cells with palisading of the peripheral· most ones, and a stroma in which fibroblasts are
prominent.
- Or. Terry Headington coined the term trichoblastoma as an analogue of odontoblastoma, the
neoplasm of dental germ. He reserves the term for a follicular germinative neoplasm with little
or no stromal component, and uses trichogenic trichoblastoma and trichoblastic fibroma for
follicular germinative neoplasms with "inductive' stroma and trichogenic myxoma for lesions with
myxoid stroma. Ackerman proposed that the terminology should be simplified, and we are
following his lead in considering trichoblastoma as a rubric under which all benign neoplasms
with folli.cular germinative differentiation can be grouped.
What Is the malignant counterpart of trichoblastoma?
- Basal cell carcinoma is a malignant neoplasm whose differentiation is in fact toward follicular
germ rather than toward the basal layer of the epidermis. The concept that basal cell carcinoma
was related to the basal cell layer of the epiderm!$ derives largely from the fact that superficial
(erroneously, ' muHifocal') basal call carcinomas appear to 'bud off' the basal layer. Yet so do
hair follicfes in embryonic life. Analyses ot cytokeratln profiles suggest that basal call carcinoma
has a pat!em in keeping wHh follicular germinative differentiation rather than with the epidermal
basal layer. In truth, basal cell carcinoma would better be termed trichoblastic carcinoma. The
superficial form could be called trichoblastic carcinoma In situ, and forms that involved the
dermis, invasive trichoblastlc carcinoma. Try this when you go back to work next Monday for
extra fun.
The real basal cell carcinoma? Solar keratoses are neoplasms in which the basal cell layer of
the epidermis harbors the most cytologically atypical cells and could rationally be dubbed 'basal
cell carcinoma' . Bowen's disease has puny calls in its basal layer in many areas: It merits the
10:>'" Semi-Annual CTTR Seminar. Cutaneous Neoplasms
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term "suprabasilar carcinoma•. Perhaps we can take a time machine back to the nineteenth
century and rationally rename these conditions!
- One of the more common consultation scenarios is a section of a large basal cell carcinoma.
with a query of "basal cell carcinoma or adnexal neoplasm•. In truth, basal cell carcinomas are
adnexal neoplasms - trichoblastic carcinomas!
- It is also possible that undifferentiated carcinomas with the potential for metastasis can arise in
trichoblastomas. One patient reported by Sau, Lupton and Graham in their paper on
trichogerminoma had a stable lesion for 40 years, which then changed and reported
metastasized. As spiradenomas, cylindromas, and other benign adnexal neoplasms can give
rise to aggressive carcinomas, this eventuation In rare cases is not that startling.

What are the minimal diagnostic criteria for trlchoblastoma?
• In general, trichoblastomas are well circumscribed dermal or subcutaneous neoplasms
- As is the case whh many other benign adnexal neoplasm, trichoblastomas have cellular
stroma that is often demarcated from adjacent dermal collagen by broad clefts
- There are basaloid cells wah peripheral palisading arranged in nests of different sizes and
configurations depending on the type of trichoblastoma
- Differentiation of the stroma toward the follicular papilla is often evident. This can take the
form of so-called papillary mesenchymal bodies. in which small cellular stromal nubbins Indent
aggregations of basaloid cells, simulating the relationship between follicular bulbs and papillae,
or a so-called encircling papilla in which a thin oollar of stroma with a greater density of
fibroblasts surrounds a rounded aggregate of cells
- Absence of necrosis en masses (wah the exception of the large nodular form) , striklngly ·
atypical nuclei In eptlhelial cells of the neoplasm, or numerous maotic figures in areas not in
contlguhy with a follicular papilla-like structure
What variants of trichoblastoma are there?

-

Small nodular, superticlal (trichoephhelloma)
Desmoplastic trichoepithelioma
Small nodular, superticial and deep
Large nodular
Retlform
Trichogerminoma
Adamantlnold (cutaneous lyrf¥lhadenoma)
Sofid-qtstlc
Nodular desmoplastic
Fibroepithelloma of Pinkus

Thumbnail skatchas of the variants of trichoblastoma

-- Small nodular, sup11rficia/ trichob/astoma, more commonly known as trichoepithelioma
appears as a skin red-brown papule, usually on the face. It features small rounded aggregates of
basaloid cells, whh rounded or cribriform shapes, and small cornifying cysts (hence the archaic
name, epithelioma adenoides cysticum). This Is the form of trichoblastoma with which most
pathologists are familiar, but ns basic features are similar to those found in other forms. Many
trlchoepnheliomas occur on the face as an autosomal dominant oondnions.
- Desmoplastic trichoeplthe/foma Is a variant that presents with a solhary firm plaque of 1·2
em. on the skin of the face, often whh an annular configuration as its center is slightly sunken. It
has strands of basaloid cells whh small round monomorphous nuclei, small oomitying cysts, rims
of thickened collagen bundles, and sometimes a oontiguous melanocytic nevus. Rarely, there
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can be focal differentiation toward hair matrix. It is easily mistaken for morpheic basal cell
carcinoma.
• Small nodular, superficial and deep trichblastomas are usually dermal and subcutaneous,
or wholly subcutaneous neoplasms which form a well circumscribed ovoid mass containing small
rounded aggregates of basaloid cells.
• Large nodular trichoblastomas are perhaps the most problematic neoplasms to differentiate
from basal cell carcinoma (trichoblastic carcinoma). The diagnosis can be difficult II only a
partial biopsy is available, as circumscription is a key feature. These are well circumscribed,
usually subcutaneous but sometimes dermal and subcutaneous lesions with markedly cellular
stroma. Unlike the case in other forms of trichoblastoma, epithelial-stromal clefts that contain
mucin, and necrosis en masse within epithelial aggregates can occur. Many prolfferations of
basaloid cells arising within nevus sebaceous are large nodular trichoblastomas rather than
authentic basal cell carcinomas. When the criteria lor trichoblastoma are applied to the
proliferations complicating nevus sebaceous, it becomes apparent 1hat trichoblastoma and not
basal cell carcinoma or syringooystadenoma papillilerum Is the most common neoplasm to arise
In nevus sebaceous.
• Retiform trichoblastoma Is remarkable lor its interconnecting strands of basaloid cells, set
wilhln an ovoid stromal mass.
- Trichogermlnoma is the name given to a variant with whorled aggregates of squamous
keralinooytes within the confines of a neoplasm that otherwise appears to be a trichoblastoma.
These balls of cells can have pale cytoplasm.
- Adamantlnoid trichoblastoma (cutaneous lymphadenoma) is an enigmatic lesion in ·
which there are irregularly shaped aggregations with peripherally palisaded basaloid cells at the
peripheries of cellular masses, and pale cells infiltrated by lymphocytes in the centers of
aggregations. The neoplasm resembles adamantinoma of bone. Adamantinofd trichoblastoma
is similar to lymphoepithelioma-like carcinoma of the skin and to spiradenoma In that
lymphocytes are uniformly dislributed throughout the epithelial component of the lesion.
- Solid-cystic trlchoblastoma has large cystic spaces that can be filled by proteinaceous fluid,
sometimes coupled with evidence of apocrine differentiation. The later is a logical finding, as
follicles and apocrine apparatl derive from the same embryonic anlage.
- Nodular desmoplastic trichoblastoma is a term coined by J.K.C. Chan {the CTIR
discussant one year ago) for a variant in which the slroma is densely collagenous, and lnl ihrated
by cords of basaloid cells. Perineural Invasion was present in the example that he described.
• Flbroepithelioma of Pinkus Is usually considered as a form of basal cell carcinoma, but
fulfills many of the criteria for trichoblastoma by virtue of its sharp circumscription, cellular
stroma, and differentiation toward follicular germs and papilla. It behaves in a benign manner in
the majority of cases, ahhough full fledged basal cell carcinomas can unquestioningly arise In
some instances.

What immunohistochemical tests can help distinguish trichoblastoma from basal cell
carcinoma?
- The differential diagnosis should rest on light microscopy
- In dubious cases, complete excision is warranted
• There are claims that Merkel cells, which normally are found in the basal layer of the
epidermis, are present in trichoblastoma but not in basal cell carcinoma. One can Identity
normal Merkel cells wtth such antibodies as cytokeratin 20, neurofilament protein, or epithelial

103" Semi-Annual CTTR Seminar: Cutaneous Neoplasms

5

membrane antigen. We have not found the immunocytochemical identification of Merkel cetls
helpful as they seemingly can be found in basal cetl carcinoma as well as in trichoblastomas.
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CASE3
PROLIFERATING FOLLICULAR-cYSTIC NEOPLASM
(ALSO KNOWN AS PROLIFERATING PILAR TUMOR OR
PROLIFERATING PILAR CYST)
DISCUSSANT: Timothy McCalmont, MD
Clinical features
• The clinical presentation is not distinctive, consisting of a nodule or ''cysf' of variable size (up to
several em in diameter in exceptional instances)
• Distribution parallels body s"es with the greatest density of folliculosebaceous units (head, neck, and
upper trunk), as is the case for all neoplasms with folliculosebaceous differentiation, w"h the scalp
predominating
Microscopic features
• Well-circumscribed nodular promeration of _variable size, confined to the deep reticular dermis or
subcutis
• Contiguity with the surface epithelium or a follicular infundibulum, rarely
• Multilocular foci of oornlficatlon, usually In an abrupt pattern similar to that observed at the follicular
Isthmus
• Solid areas composed of follicular keratinocytes with abundant pallid cytoplasm surrounding nuclei
that may be large and show varying degreeS of nuclear variability. Dyskeratotic cells, squamous
eddies, and outer sheath differentiation are common in such areas
• Palisade of smaller cells at the periphery with adjacent basement membrane, sometimes (outer
sheath differentiation)
• Mineralization, sometimes
• Focal sebaceous or germinative differentiation, sometimes
• Cellular stroma, fibrocytic or granulation tissue-like in character, which sometimes contains
granulomatous inflammation due to rupture of a cystic locule
Incompatible microscopic features
• Striking nuclear variability should give pause. although considerable variability can be seen
• Mitotic figures in large numbers
• An Infiltrative pattern
Special stains or studies
• Not required for diagnosis
Important aspects
• AHhough eXhibiting many similar microscopic features, proliferating follicular-cystic neoplasm
(PFCN) differs from conventional isthmic (also known as trfchilemmal or pilar) cyst In that the lesions
hold considerable proliferative capacity, evidenced by the development of solid areas in addition to
multilocular cystic zones
• As would be expected from a proliferative lesion, PFCN can coexist with (or predispose to the
development of) squamous cell carcinoma more commonly than a conventional follicular cyst of the
isthmic type
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Differential diagnosis
..,
• Squamous cell carcinoma is the foremost consideration, and several criteria can be independently
assessed and combined to facilitate diagnosis (Table 1, modHied from reference 1)
PFCN
Multilocular cystic
Circumscribed
Slight nuclear variability, usually
Mitotic figures few
Calcification common
.(lcantholysis rare
•

•

sec
Solid
Infiltrative
Atypia marked, often
Mitotic figures .conspicuous
CalcHication uncommon
Acantholysis common

Trichllemmoma is a benign follicular neoplasm that shows differentiation (predominantly or
exclusively) toward the follicular outer sheath, while proliferating follicular-cystic neoplasm shows
both outer sheath and isthmic differentiation. Cystic alteration is rare in trichilemmoma but is present
by definition in PFCN. Either lesion can display foci of sebpceous or germinative differentiation,
which are features that can be seen in any neoplasm with folliculosebaceous differentiation (and thus
are non-specific)
Hidradenoma can present as a nodular prolfferation that displays both solid and cystic areas (socalled "solid-cystic" hidradenoma). Both are commonly composed ofepithelial cells with ample pallid
cytoplasm, although the degree of eosinophilia is usually greater in PFCN. Despite these
similarities, the distinction from PFCN is usually straightforward, as hidradenoma displays tubular or
ductular differentiation, rather than the abrupt pattern of follicular keratinization observed In PFCN,
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CASE4
MATRICAL CARCINOMA
DISCUSSANT: Philip E. leBoit, M.D.
Main histopathologic features of case 4:
•
•
•
•
•
•

Exophytic, ulcerated neoplasm
Irregularly shaped masses of matrical cells
Haphazard zones of shadow cell formation
Necrosis en masses more plentiful than are shadow cells
Anaplastic matrical cell nuclei
Small foci of inner root sheath differentiation {clear cells, trichohyaline granules)

The hair matrix and matrical differentiation
• The hair or follicular matrix refers to the poorly differentiated cells that comprise the epfthelial
component of the hair bulb. Matrical cells differentiate and ascend to form the hair shaft ftself
(the hair shaft properly refers to the cornified cylinder known colloquially as hair· ft is often
Incorrectly used to refer to the epithelium of the hair follicle itself), and also form the ·inner and
outer root sheaths.
. Matrical differentiation reflecls the tendency of epithelial cells to recapftulate the follicular
matrix of anagen (actively growing) follicles. The normal matrical cells of the follicular bulb have
scant cytoplasm, small round hyperchromatic nuclei with prominent nucleoli and coarse
·
chromatin and a liigh mftotic rate. Unlike follicular germinative cells, from which they derive,
they have no tendency to peripheral palisading. The fate of matric;al·cells, as noted above, is to
cornify to form hair, or to differentiate toward the inner and outer root sheaths. T,he finding of
cells w~h the features of any of these pathways of differentiation is therefore evidence of •
matrical differentiation. The cornification of the hair shaft Is accompanied by dissolution of the
nuclei of matrical cells, leaving refractile empty appearing spaces (nuclear ghosts), ~hin a rigid
appearing cornified carapace. This change is subtle in normal follicular development· careful
scrutiny of a hair shaft is required to detect ft. Shadow cell development is accentuated in some
alopeclas, e.g. alopecia areata. Thus, so called ghost cells or shadow cells can be a sign of
matrical differentiation. Shadow cells can calcify over lime in neoplasms with matrical
differentiation, atthough they thankfully do not In the development of hair {or else we would all be
shampooing with EDTA). The inner root sheath is comprised of Henle's.layer, Huxley's layer and
a cuticle. The first two sttuctures contain trichohyaline granules within cells that have clear
cytoplasm. The finding ·of cells ~h clear cytoplasm containing trichohyaline granules adjacent
to basaloid cells can be a corroborative evidence of matrical differentiation. The inner root
·sheath keratinizes to form blue-gray cornified material, and these blue-gray comeocytes are
anoiher secondary change. Because dendritic melanocytes and melanin are among the normal
constituents of follicular bulbs, many neoplasms with matrical differentiation also contain these
cells and pigment.
What.neopiasms of the skin have matrical differentiation?
- Pilomatricoma is by far the most common neoplasm with matrical differentiation. it is most
commonly found on the extremfties of children and young persons, where it presents as a bluish
papule or nodule. Pilomatricomas are cystic neoplasms that appear to begin in continuity w~h a
pre-existent follicle. Young pilomatricomas have a preponderance of matrical cells, and can
resemble a malignant tumor. The formation of shadow cells occurs in the center of a
pilomatricoma. The masses of shadow cells calcify, fracture, find attract granulation tissue and
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•
foreign body type giant cells. Eventually the·matrical cells all convert into shadow cells, and the
calcified masses of shadow cells into bone.
• Infundibular (epidermoid) cysts with focal matrical differentiation are a curiosity when they
occur sporadically, but can be a sign of Gardner's syndrome when they occur in multiplicity or
along with many ordinary infundibular cysts. These.cysts have small nubbins of matrical cells in
their walls, from which columns of shadow cells project Into the cyst lumen. Tiny foci of clear
cells with trichohyaline granules are present on each side of these spikes.
• Mixed tumors of the skin sometimes have foci of matrical differentiation. There are two basic
types of mixed tumor· the common apocrine type, and the rare eccrine type. The apocrine type
has branching tubular lumens, containing eosinophilic secretions. Decapitation secretion is
sometimes focally evident. The eccrine type has small round ductules, without the above
features. In some apocrine mixed tumors, there are distorted miniature infundibular cysts with
nubbins of matrical cells that give rise to shadow cells, just as in the cysts found in patients with
Gardner's syndrome.
• Desmoplastic trichoepithelioma (see the discussion re trichoblastoma a.bove} features follicular
germinative differentiation throughout most of the neoplasm, but can have small foci of matrical
differentiation, evident as cells with less cytoplasm and darker nuclei than in the rest of the
lesion, lining a cystic space that contains shadow cells. Conventional trichoepitheliomas and
other forms of trichoblastoma (the most generic term for a benign neoplasm with follicular
differentiation) episodically will have cornifying cysts that contain shadow cells.
• Matricoma is the name that Ackerman and colleagues gave to a benign neoplasm with many
of the features of pilomatricoma, but whose profile differs by virtue of having rounded nests of
matrical and shadow cells distributed in a reasonably circumscribed manner throughout the
superticial and deep dermis. This contrasts with pilomatricoma, which begins as a unilocular
cystic neoplasm in the deep dermis or fat at the base of a follicle. Many of the neoplasms
designated as matrical carcinoma in the literature are probably matrlcomas.
• Panfolliculoma is another benign neoplasm named by Ackerman, in which there is
differentiation toward every (or nearly every) part of the follicular apparatus. Like matricoma,
panfolliculoma consists of a circumscribed dermal collection of small solid and cystic nests, with
a predominance of follic.ular germinative cells. Trichohyaline granules mark foci of inner root
sheath differentiation, compact blue-gray eomeocytes keratinized inner root sheath structures
and concentrically laminated keratin in cystic areas mark infundibular differentiation. The outer
sheath is represented by cells with copious pale cytoplasm, and the stem by cells with pink
cytoplasm. Matrical differentiation is often present with both matrical and shadow cells.
• Basal cell carcinoma with matrical differentiation is for all intents and purposes, a basal cell
carcinoma. The fypical histopathological features of a basal cell carcinoma are present •
peripherally palisaded basaloid cells, necrosis en masse, mitotic figures, epithelial stromal clefts
and myxoid stroma. In some zones of this neoplasm are clusters of matrical cells and masses
of :;hadow cells.
· Matrical carcinoma of the skin. the diagnosis in this case, is a rare malignant neoplasm that
usually infiHrates local structures but in 'rare cases is capable of metastasis.

What are the clinical and histopathologic features of matrical carcinoma?
• Clinical features: Matrical carcinoma is usually found in the skin of the posterior neck,
preauricular area arid back in middle aged or aider men. lesions tend to be large (mean 4.6 em
in one study) at the time of detection. Most matrical carcinomas are locally infiHrative and can
persist if excision is incomplete: metastasis to viscera and ev.en to bone sometimes occurs. At
the time that Ackerman and colieagues published their monograph on follicular neoplasms, they
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could only lind two cases with metastasis in their review ot the literature (they missed a case that
I reported), but at least five subsequent cases with metastatic behavior have entered the
literature.

- Histopathologic features: In contrast to pilomatricoma, matrical carcinomas are marked by
(features of pilomatricoma in parenthesis) :
Poorly circumscription (well circumscribed)
Often contiguous with the epidermis (contiguous with the base of an infundibulum)
Matrical cells predominate to a greater extent than in pilomatricoma (with the exception
of some young "proliferative" lesions)
Irregularly sbaped aggregations (rounded aggregations or fragments of an encircling
ring)
Small foci of squamous differentiation harboring cells wHh large vesicular nuclei (no
such foci)
.
Zones harboring cells with anaplastic nuclei (slight nuclear enlargement)
Necrosis of neoplastic cells (rare)
Haphazard formation of shadow cells wHhin sheets of matrical cells (central formation of
shadow cells)
Perineural and perivascular invasion (usually absent)
Lymphocytes and plasma cells in addition to granulomatous inflammation
(granulomatous inflammation wHh only sparse lymphocytic intmrates)
In contrast to carcinoma ex spiradenoma, cylindroma, mixed tumor, and several other benign
adnexal neoplasms, matrical carcinoma appears to begin de novo rather than arising in a preexistent benign neoplasm.
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CASES
SEBACEOUS CARCINOMA
DISCUSSANT: Timothy McCalmont, MD
The historical study of sebaceous carcinoma is a tricky affair, in part because a variety of
peculiar designations have been applied to epnhelial malignancies in neoplastic sebocytes could be
idenfified. The significance of terms such as sebaceous epithelioma, basal cell carcinoma with
sebaceous differentiation, and squamous cell carcinoma wnh sebaceous differentiation remain difficu~ to
determine, whether in current usage or In the evaluation of previously reported studies, as the terms
have been applied differently by different observers.
It is currently accepted that sebaceous carcinoma presents in two general forms: sebaceous
carcinoma of the eyelid, also known as ocular sebaceous carcinoma, and sebaceous carcinoma of all
other sites, known simply as extra-ocular sebaceous carcinoma. Ocular and extra-ocular sebaceous
carcinomas share general features in common with a variety of epithelial malignancies, such as
asymmetry, poor circumscription, and compositloh of clusters of cells of varying size and shape. These
entities also exhibit features unique to sebaceous malignancies, such as the presence of neoplastic cells
with coarsely vacuolated cytoplasm whlch scallops the central atypical nuclei.
Although the exact genetic and environmental influences preceding the development of the 2
forms of sebaceous carcinoma have not been ldentffled, it seems likely that there are signiflcant
biological differences, in light of the differences in mlcrosocpic pattern and behavior. Ocular sebaceous
carcinoma usually arises as a superficial neoplasm in continuity with the surface epithelium, and
associated intraepitheiial and intra-adnexal components are commonly identified. In contrast, extraocular sebaceous carcinoma typlcally presents as a deep nodular neoplasm that is unassoclated with
intraepidermal carcinoma, and adjacent sebaceous lobules are usually spared as well.
Foci of sebaceous differentiation can also be found wnhin basal cell carcinoma (BCC), a pattern
that will be discussed further below. Although the term squamous cell carcinoma with sebaceous
differentiation has been forwarded, the designation has never been generally accepted, and n seems
likely that malignancies reported under this moniker represent sebaceous carcinoma with squamous
differentiation rather than the converse.
Clinical features
• Ocular sebaceous carcinoma most commonly involves the upper lid, but can alsc involve the lower
lid, both lids, or the orbn; the typical presentation is as a persistent nodule with a yellowish or
reddish-yellow appearance
• Extra-ocular sebaceous carcinoma most commonly presents on surfaces rife with foiliculosebaceous
units, namely, the scalp, face, and upper anterior trunk. Rarely, sebaceous carcinoma is noted at
other sites. The typlcal presentation is as a papule or nodule, often yellowish in color
• Although a suspicion of a lipid-rich lesion can be suspected based upon a yellowish clinical
appearance, if present, miCroscopic examination is obligatory to provide diagnostic confirmation and
assessment of benignancy or malignancy
Microscopic features
• General features include asymmetry, poor circumscription, and composition of neoplastic cells w~h
atyplcal nuclei
• Necrosis en masse of neoplastic cells, commonly (which must be distinguished from the pattern of
holocrine necrosis that can be observed within sebaceous lobules, whether normal or neoplastic or
whether benign or malignant, as a normal consequence of secretory function)
• Neoplastic cells with vacuolated cytoplasm that impinges upon the nucleus, creating a scalloped
nuclea.r outline
• Neoplastic sebocytes with atypical nuclei, and sebocytes in mitosis
• Involvement of the surface or adnexal ep~helium, commonly (in ocular disease)
• Foci of squamous differentiation, sometimes
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Foci of ductal differentiation (sebaceous ductal differentiation), sometimes
Basaloid or undifferentiated cells predominate in poorly-differentiated lesions
Vacuolated cells (sebocytes) predominate in well-differentiated lesions

Incompatible microscopic features
• The identification of a small. circumscribed prt:Jiiferation wHh sebaceous differentiation should raise
consideration of a benign sebaceous proliferation in the differential diagnosis, even If basaloid cells
predominate
Special stains and studies
• Sebocytes, whether normal or neoplastic, contain abundant cytoplasmic lipid, which historically has
been Identified using stains such as Oil Red 0 to provide diagnostic confirmation. Unfortunately,
fresh or frozen tissue is required, lim~ing the applicability of this technique for routine diagnosis
• Normal and neoplastic sebocytes strongly express epnhelial membrane antigen (EMA), which can be
labeled using immunoperoxidase techniques. EMA is not expressed significantly by the surface
epidermis or by follicular epithelium in most instances, increasing the specificity of a positive
reaction. PosHivity can be judged not only by the presence of depos~ion of chromogen, but also by
the pattern of depos~ion. A coarsely vacuolar pattern (mimicking the coarse vacuolization of
sebocyte cytoplasm) is the most sansnive reaction
Important aspects
• Ocular sebaceous carcinoma holds a more ominous prognosis than its extra-ocular counterpart, and
the worst outcome is associated wnh large, poorly-differentiated lesions
• Sebaceous carcinoma is one of several sebaceous neoplasms that can signify Muir-Torre syndrome,
in which sebaceous proliferations of the skin are encountered jointly wnh visceral carcinomas .
(typically of the larynx. gastrointestinal, and genitourinary tract). Other proliferations associated with
Muir-Torre syndrome include sebaceous adenoma, keratoacanthoma, and keratoacanthoma-like
sebaceous proliferations
• The term "sebaceous epithelioma" is Inherently confusing and should be abandoned. The
designation "epithelioma· has been most closely associated wnh so-called basal cell epnhelioma, a
stroma-dependent malignancy that Is now generally accepted as a form of carcinoma. "Sebaceous
epithelioma" has been applied somewhat whimsically to several distinct entities, including basal cell
carcinoma with sebaceous differentiation, sebaceous carcinoma, and sebaceous adenoma in which
basalold celts predominate (also known as sebaceoma). The artlitrary use of this diagnostic term
has rendered it meaningless
Differential diagnosis
• Sebaceous adenoma can usually be distinguished by virtue of small size. circumscription, and a lack
of nuclear atypicality
• Sebaceous adenomata In which basaloid cells predominate have also been described under the
designation "sebaceoma." A sebaceoma is, in essence, a sebaceous adenoma in which basaloid
cells predominate. The term Is a superfluous designation that was forwarded In part to avoid the
confusing designation sebaceous epithelioma. However, as the term "sebaceoma· itseK yields the
potential to be misconstrued, In light of the fact that it is unfamiliar and the biological potential of the
lesions to which nis applied cannot be deduced logically from the name atone. this author advocates
avoiding the term entirely. A basalold sebaceous adenoma ("sebaceoma") can be distinguished from
sebaceous carcinoma on the basis of sharp circumscription, lack of striking nuclear variability,
Inconspicuous mHotic figures, and lack of necrosis. Areas of holocrine secretion and necrosis can be
found wHhin sebaceous adenomata, and should not be over-interpreted as evidence of malignancy.
In contrast, necrosis of formerly viable neoplastic cells is a feature (usually) of carcinoma rather than
a benign lesion
• Basal cell carcinoma (BCC) with sebaceous differentiation represents an entity distinct from
sebaceous carcinoma. The distinction Is lmporlant, as BCC whh sebaceous differentiation is
currently thought to hold the same limHed biological potential as conventionai ace. In contrast to the
higher metastatic risk that sebaceous carcinoma holds. BCC is currently thought of as a form of
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carcinoma with follicular genninative differentiation, and as the entire folliculosebaceous-apocrine
unit is derived embryologically from a single genninative structure, the concept that sebaceous
differentiation could be found within a genninative follicular neoplasm is not surprising. BCC should
be diagnosed by standard criteria, seeking features such as peripheral palisading of nuclei, adjacent
cellular myxoid stroma, and epithellal·slromal clefts. When a neoplasm that fullills criteria for a
diagnosis of BCC also displays scattered sebocytes or foci of sebocytic or sebaceous ductal
differentiation, the designation of BCC with sebaceous differentiation is an apt one
Clear cell squamous cell carcinoma represents a form of epithelial malignancy in which neoplastic
cells accumulate abundant pallid cytoplasm. Similar to most "clear cell" malignancies, the clear cell
change is presumed to represent a cytologic atteration that is not of clinical or prognostic
significance. Because of a lack of characteristic cytoplasmic vacuolization and nuclear scalloping,
features that are associated with sebaceous differentiation, a clear-cut distinction can be made by
conventional microscopy. In some cases, it may prove helpful to EMA rmmunostaining for additional
diagnostic confirmation, as clear cell sec generally falls to express EMA while most sebaceous
carcinomas express EMA avidly
Metastatic clear cell carcinoma, especially metastatic renal cell carcinoma, can closely simulate
sebaceous differentiation. Microscopic features helpful in making the distinction include the fact that
metastatic renal carcinoma consists soLely of vacuolated cells, while sebaceous carcinoma consists
(in most instances) of both basaloid and vacuolated cells. In addition, renal carcinomas usually
display a complex pattern of vascularity that is not associated with most sebaceous carcinomas
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CASE6
SYRINGOFIBROADENOMA WITH DUCTAL(? APOCRINE ) AND FOLLICULAR
GERMINATIVE DIFFERENTIATION
DISCUSSANT: Philip E. LeBoit, M.D.
Main histopathologic features of case 6:
-

Interconnecting strands of cuboidal epllhelial cells attached to the epidermis in many foci
Ductal differentiation
Focal decapnation secretion
Peripherally palisaded basaloid cejls

Fibroadenomas of the skin?
Why not?
While one can make many analogies between the ductal epnhelium of the eccrine or apocrine
glands of the skin and those of the breast, fibroadenomas of the former glands are vanishingly
rare compared with those of the breast. There are good descriptions of both eccrine and
apocrine syringofibroadenomas, the features of which we will explore below. I also believe that
changes resembling syringofibroadenoma can be induced by a variety of stimuli, and concur in
the term syrlngofibroadenomatosis for this event. Case 6 is unique in my experience in that
there is also follicular germinaUve differentiation. Because follicular epnhelium and the apocrine
duct and gland arise from the same embryonic structures, I assume that the ductal component of
this fibroadenoma Is apocrine, a~hough ~s appearance at scanning magnification resembles that
of eccrine syringofibroadenoma. In truth, the evidence that eccrine syringofibroadenoma Is truly
eccrine is limited, as the features of eccrine and apocrine ducts are currently indistinguishable
even by immunohistochemistry.
Syringoflbroadenoma of the skin
- Clinical features:
Usually on an extremity in an older aduH (mean age 65)
Papule or plaque with finely knobby (tapioca-like) appearance
Apocrine syringofibroadenoma sometimes is polypoid
Some lesions are papules in linear array
Persistence following excision
- Histopathologic features of eccrine syringoflbroadenoma (or simply eccrine
fibroadenoma)
Interconnecting columns and cords of cuboidal epithelial cells
The columns taper and interanastomose as they extend into the papillary dermis
Papillary dermal thickening and fibrosis, often with changes resembling those of vascular
stasis It the lesion is on a leg
Lymphocytes, siderophages and plasma cells In the papillary dermis
Duclal differentiation in the lower part of the lesion; lumens usually seen only in cross
section or in small segments
Slight papillated epidermal hyperplasia overlying the lesion
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• Histopathologic featu.~es of apocrine syringofibroadenoma (apocrine fibroadenoma)
Polypoid configuration with knobby surface
Cords of cuboidal epithelial cells attached to the epidermis in many loci
Tubules are long and interconnect
Decapitation secretion of ductular lining cells and eosinophilic staining fluid In lumens
Fibrous stroma that can be focally myxoid
Syringofibroadenomatosls
Single syrlngofibroadenomas are benign neoplasms. Multiple ones, especially arrayed in a pattern e.g.
linear or zosteriform lesions) are hamartomas·. An epithelial reaction sometimes nearly indistinguishable
from eccrine syringofibroadenoma can occur following several different inflammatory processes
including bullous pemphigoid, can complicate venous stasis, and can be induced by dermal flbrosing
proliferations such as dermatofibroma. Syringofibroadenomatosis can also be superimposed on the skin
of patients with hidrotic ectodermal dysplasia, in which case tt is difficutt to assess the hamartomatous or
reactiVe nature of the proliferation.
Why isn't this lesion a fibroepithelioma of Pinkus?
Fibroep~helioma of Pinkus is, in my opinion, a form of trichoblastoma in which there is a retiform pattern
in which columns of keratinocytes of squamous appearance·(probably differentiating toward follicular
stem) are focally capped by nubbins of cells w~h follicular germinative differentiation. Many observers
have noted that the interconnecting strands of ep~helial cells, also connected to the undersurface of the
epidermis in eccrine syringofibroadenoma have a similar pattern. In this lesion the basaloid cells are in
large aggregates only at the periphery. Most of the lesion shows ductular differentiation. The stroma is
far less collagenous and cellular.
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CASE7
ERYTHEMA ELEVA TUM DIUTINUM, LATE NODULAR LESION
DISCUSSANT: Philip E. LeBoit, M.D.
Main histopathologic features of case 7:
- Large multiple fibrotic nodules
- Laminated fibrosis
- Neutrophils and nuclear dust layered in between thickened collagen bundles
Neuts on the loosel
- There are a number of cutaneous inflammatory diseases in which neutrophils play a major
role. Some of these are blistering diseases (dermatnls herpetiformis, linear lgA bullous
dermatosis, etc.}, others are result in intraepidermal pustules (psoriasis), some cause diffuse
dermal neutrophilic infiltrates (Sweet's syndrome, pyoderma gangrenosum) and some ere
vasculitides (leukocytoclastic venulitis, polyarteritis nodose, nodular vasculnis}.
- Erythema e/evatum dlvt/num (EED) stands at the junction between vasculitis, neutrophilic
dermatitis. and a fibrosing dermatitis. Its pathogenesis seems to involve defective neutrophil
regulation and therapeutic agents that handicap neutrophil function such as Dapsone wOO< well
against H.
·
Why should a general pathologist learn about EED?

- It has a melodious and impressive name, with four syllables in each word.
- \Is name \1\era\\y means "redness elevated persistent• In \..atln. All ol \hose dam \bul be\o'led
to me) Inflammatory skin diseases are elevated, persistent and red. So 1f you get the
hang of this one, you might master them all!
- It has a neat acronym that you can casually throw around to confuse dermatologists who may
have forgotten it themselves!
- You might see a case ....(someone obviously did, or it wouldn1 be here)
What are the characteristic clinical features of EEO?
- Early lesions are bright red macules, papules or plaques
- Fully developed lesions are reddish or red-brown plaques
- Lale lesions are red-brown nodules that are often large and pedunculated, as were those of
this patient's
Lesions are symmetrically distributed, especially over the dorsal surfaces ol the skin over
joints.
Patients with EED are sometimes otherwise healthy, but can have underlying systemic
diseases. These Include HIV disease, hematologic neoplasia, and Infection. Some of
the first patients with EED studied in a systematic way had infection with S. aureus
preceding the eruption, and the injection of streptodornase re-created skin lesions.
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What are the histopathologic clinical features of EED?

• Early lesions show leul<ocytoclastic vasculnis, with neutrophils and nuclear dust around
venules that have fibrin in their walls. Only liny foci of granulation tissue-like capillary
prolfferation distinguish this vascul"ic stage from garden variety leukocytoclastic venulrtis.
• Fully developed lesions feature many interst"ial neutrophils and neutrophilic nuclear dust,
There can be the beginnings of fibrosis of the reticular dermis, ~h the neutrophils and dust
arranged along horizontally disposed collagen bundles. Fibrin can sometimes be found In the
walls of scattered venules. Sometimes the papillary dermis can be edematous.
- Late nodular lesions display storiform fibrosis. with only a few fibroblasts, an admixture of
hlstlocytes, and neutrophils and nuclear dust along the spoke-like collagen bundles that emanate
from the area of a central capillary or venule. Some exceptional lesions have many hlstlocytes,
and can resemble dermatofibroma.
What neutrophilic infiltrates of the dermis must be distinguished from EED?
• The differential diagnosis of EED depends on the stage of the lesion that one is considering.
• EariV lesions cannot be distinguished reliably from those of other forms of leukocytoclastic
venulitis. As noted above, granulation tissue like foci can be a subtle clue that the correct
diagnosis is EED, but no more than a ctue.
• Fully developed lesions can resemble those of granuloma facia/e. the other form of localized
fibrosing leukocytoclastic vascul"is of the skin. Granuloma laciale is in many ways an analogue
of EED, and Ackerman considers "as synonymous w~h EED. I believe that there are slgnfficant
differences. Granuloma faciale presents as a plaque on the skin of the face, while the face is
usually spared in EED. When extrafacial leslons accompany facial ones in granuloma faciale,
they are not symmetrically distributed and have no tendency to reside over joints. EED Is
associated w~h a variety of systemic maladies. while granuloma faciale is not.
The histologic findings in fully developed lesions of granuloma faciale mimic those of EED by
virtue of having small foci of leukocytoclastlc venul~is, interstitial neutrophils, and fibrosis. The
differences include many more eosinophils and plasma cells in granuloma faciale than In EED,
and concentric fibrosis in granuloma faciale rather than storiform fibrosis.

- Sweet's syndrome or acute febrile neutrophilic dermatosis is a condition In which red plaques
due to dermal neutrophilic infiltrates can suddenly appear in conjunction with a neutrophilic
leukocytosis and fever. The most important systemic association of Sweet's syndrome is with
internal malignancy· leukemia, lymphoma and carcinoma in decreasing frequency. A
malignancy is present in about one fifth of patients with Sweet's syndrome. The lesions of
Sweet's svndrome mett away w~h oral corticosteroid therapy, while those of EED persist. Ear1y
lesions of Sweets syndrome have perivascular mononuclear cells and eosinophils, with a few
interstitial neutrophils. Vasculitis is not evident. Fully developed lesions of Sweet's syndrome
resemble those of EED in that diffuse Infiltrates of neutrophils and neutrophilic nuclear dust are
present In both conditions. Vasculitis Is not routinely found in Sweet's syndrome; however, some
lesions of that condition on the dorsal hands (termed pustular vasculitis of the dorsal hands by
Strutton and Weedon) have exceptionally dense neutrophilic infiltrates and fibrin in vessel walls.
Whether this is ·secondary• rather than 'primary' vasculitis cannot be determined at present.
Fibrosis is not a finding in Sweet's syndrome, In which the skin reverts to normal (heals ' ad
integrum") with resolution of lesions.
- Bowel associated dermatitis/arthritis syndrome or the bowel bypass syndrome is a now rarely
encountered condition in which bacterial overgrowth In the intS?~ine engenders a plethora of
circulating immune complexes that lead to a papulopustular eruption, malaise, and arthritis. The
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bacteriatload in the gut can increase due to the blind loop created by bowel surgery (esp. a
bypass) or due to inflammatory bowel disease resulting in increased absorption of bacterial
peptidoglycans. Fully developed papulopustular lesions of this ccnd~ion can have dense
neutrophilic infiltrates and small vesselleukocytoclastic vasculhis, but lack fibrosis.

- Bechet's disease is only rarely found in North America but is clearly another disease with
defective neutrophilic function and dermal neutrophilic Infiltrates. The crneria for the diagnosis
of Bechet's disease include ocular findings, genital or oral ulcers, and skin lesions that vary from
pustules to erythema nodosum-like plaques. The histopathologic spectrum Includes lymphocytic
and neutrophilic leukocytoclaslic vasculitis, dermal and/or subcutaneous neutrophilic infiltrates,
phlebnis and pustular folliculitis. Unlike EED. which is limited to the dermis, the subcutis is offen
involved in a patch fashion In the infiltrates of Bechet's disease.
- Spider bites can also cause neutrophilic dermal infiltrates and are discussed in case 8.
- Late lesions of EED present a unique ccnstellation of features that enable their Instantaneous
recognition ....but so few pathologists are cognizant of the cond~ion that cases sometimes go
unrecognized.
·
- Bacillary angiomatosis occurs in both immunocompromised and to a lesser degree,
Immunocompetent patients. Because EED is more ccmmon in patients with HIV disease than in
the population at large, the clinical differential diagnosis of protuberant nodules in this population
can sometimes include both ccndnions. I first became aware of the association of EED and HIV
disease when I began to see slides of EED sent in ccnsultation because the clinician or
pathologist wanted to rule out bacillary angiomatosis. The lesions of bacillary angiomatosis are
randomly distributed wnh respect to the midline, while those of EED can be startlingly
symmetrical. Bacillary angiomatosis has neutrophils and nuclear dust, but these congregate
around clusters of organisms which are granular appearing purplish clumps when stained with
hematoxylin and eosin in proper balance. The endothelial cells of bacillary angiomatosis have
protuberant nuclei, as can those of some venules affected by leukocytoclastic vasculitis, but the
walls of these vessels do not contain fibrin. A Warthin·Starry or related silver stain will color the
organisms of bacillary angiomatosis (Bartonella hense/ae or B. qulntana).
• Sclerotic ftbroma is a fibrous neoplasm with an interesting appearance. It presents as a single
smooth surfaced papule, usually on the lace. Multiple lesions can occur in Cowden's syndrome,
along with trichilemmomas, and more importantly, breast or thyroid carcinoma. Sclerotic
fibroma is exceedingly well circumscribed, and has a monotonous arrangement of fibrocytes and
collagen bundled separated by clefts. The pattern of fibrosis has been likened to the lamination
of plywood. Aside from the circumscription of the lesion, its collagen bundles could be the
scaffolding of a nodule of EED.
• Sporadic lesions of chronic fibrosing leukocytoclastic vasculitis that are not either EED or
granuloma faciale on clinical grounds can be indistinguishable from EED histologically. Some
lesions designated as fibrous pseudoturnor of the skin fall into this group. One remarkable lesion
thai I have encountered Is a chimeric mixture of a neurofibroma and EED. The genesis of such
lesions is obscure.
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CASES
SPIDER BITE, ALLEGEDLY BROWN RECLUSE (Loxosceles reclusa)
DISCUSSANT: Philip E. LeBoit, M.D.
Main histopathologic features of case 8:
•
•
•
•

Dense, diffuse infittrate of neutrophils
Foci of suppuration
Absence of vasculitis in early lesions
Arter~is in late lesions

Clinlcaf features:
• Ten different species, 6 of which b~e (proven, with chondroregurgllation in L tyson//, bttlng
along with mating behavior in L. maNalbertus)
• Brown recluse is mostly in midwest and SPuthem Camornia
·
• ln~ial b~e painless
• No confirmed fatalities with recovery of spider
• Blue-gray macular halo around puncture site
• Cyanotic pustule or vesicle
- Peripheral edema and purpUra
- Necrosis and eschar formation
What histopathologic features have been described in spider bites?
• Dermoepidermal separation and epidermal necrosis
• Thrombosis
• Plasma cells containing iron
Differential diagnosis:
•
•
•

Sweet's syndrome
Rheumatoid neutrophilic dermatosis
Pyoderma gangrenosum
Erythema elevatum diutinum
Cellulitis
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CASE9
MARGINAL ZONE LYMPHOMA (IMMUNOCYTOMA)
DISCUSSANT: Philip E. LeBo~. M.D.
Main histopathologic features of case 9:
- Nodular, superfiCial and deep lnfmrates
- Lymphoid follicles (reactive, but can be colonized)
- lnterfollicular areas contain mixture of cell types including small lymphocytes,
lymphoplasmacytoid lymphocytes, histiocytes and eosinophils
- Plasmacytoid differentiation most pronounced at edges of nodules
- Centrocytoid lymphocytes may be difficu~ to find or Identify
- Confirmation of diagnosis by staining for kappa and lambda light chains
- Histopathologic and immunophenotyplc features do not accurately predict whether the
lymphoma is primary cutaneous lymphoma or secondary to the skin
The evolution of thinking about cutaneous lymphoma
-

Initially, mycosis fungoides and "other"
Identification of "cutaneous T-(;eliiymphoma• and B-celllymphoma
Recognhlon that primary cutaneous lymphomas have a better prognosis
Recognhlon of discrete cliniccpathologlc groups based on clinical presentation, light
microscopy, immunohistochemistry, cytogenetics

For specific information regarding marginal zone lymphoma/lmmunocytoma, see articles below,
Including my editorial in Nov. 97 Am. J. Surg. Pathol.
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CASE10
MYCOS\S FUNGO\DES W\TH PSEUDOCARC\NOMATOUS EP\THEUAL
HYPERPLASIA
DISCUSSANT: Philip E. LeBoit, M.D.
Main histopathologic features of case 10:
- Pseudocarcinomatous ep~helial hyperplasia
- Infiltrates of lymphocytes w~h irregular nuclei and scant cytoplasm both within the epidermis
and papillary dermis
- Background of venous stasis (verrucous epidermal hyperplasia, papillary dermal·fibrosis,
' .
congeries of thick walled vessels)
Variants of mycosis fungoides and their histopathologic correlates:
Epidermal changes:
- Atrophic
- Pseudocarcinomatous hyperplasia
- Verrucous-hyperkeratotic
- Pagetoid reticulosis'
- Acanthosis nigricans-like
Adnexal ep~helial changes:
- Follicular mucinosis
- Folliculocentric, w~hout mucinosis
- With cyst~ and comedones
- Syringotropic
Infiltrate composition:
- Granulomatous
- Granulomatous slack skin'
- With many eosinophlls
Distribution ot infiltrate
- Pagetoid epidermotropism
Vascular changes
- Venulitls/arteriol~is
- Purpuric
Pigmentary changes
- Hypopigmented
- Hyperplgmented
Vesiculobullous
- Bullous, subepidermal
- With vesicular spongiosis
These are the only ones of which the news has cqme to UC, There may be many others but they can1
be very juicy (with apologies to Tom Lehrer, author of The Elements).
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MYCOSIS FUNGOIDES AND PAGETOID RETICULOSIS

from:
Cutaneous Pathology, Churchill Livingstone, 1998

Mycosis fungoides (MF) is a T-celllymphoma that involves the epidermis and papillary dermis, and subsequent~
acquires the ability to grow into the reticular dermis, lymph nodes, and viscera. Such terms as parapsoriasis en
plaques, poikiloderma vasculare atrophicans, pre-retlculotlc poikiloderma, chronic superficial dermatitis, large
plaque parapsoriasis, and parapsoriasis variegate are terms that predate the recognition of histologic criteria for
patch stage mycosis fungoides. While some still regard them as valid diagnostic categories for an earty, preneoplastic stage of MF, we believe that most patients described as having these condnions actually had MF.
Clinical Features
Mycosis fungoldes Is most commonly detected inpatients who are in late middle age and or elderly. The disease
has been reported in all age groups, and including children.
The earliest lesions of MF are pink to red, slightly scaly patches, often on the trunk or proximal extremnies. The
buttocks and breasts are often involved by MF, perhaps because they are "double-ck>thed" snes. The infiltrates
of ME in hs early stages are sensitive to ultraviolet light, and these sites may be refuges for patch stage infiHrates
of the neoplasm.
Patients wnh patch stage ME usually have at least a few lesions larger than an adult palm (-10 em). in many
patients, the lesions remain stable, or may slowly involute as new lesions emerge. In some patients, patches
become poikilodermatous, with an atrophic, wrinkled appearance, telangiectases, and mottled pigmentation.
This appearance has been called poikiloderma vasculare atrophicans, a term that may be confusing In that it is
also used to refer to atrophic lesions in dermatomyositis and other conditions. Some patches of MF have a
reticulated appearance, referred to as parapsoriasis varlegata.
tt Is currently unknown what proportion of patients with patches of ME, will develop plaques. Plaques of ME can
be pink, red . or brown, and are slightly raised, often sharply circumscribed, and annular.

Once patients wnh ME develop plaques they usually wfll also devek>p nodules and tumors of ME If not treated.
These lesions can be clinically indistinguishable from the nodules and tumors of other cutaneous lymphomas.
They tend to be pink. red, red-brown or plum colored, firm, and sometimes ulcerated. MF in such patients can
be best diagnosed by the presence of residual patches, which do not occur in other forms of lymphoma. Patients
w~h the sudden onset of tumors of cutaneous lymphoma that had cells with scant cytoplasm and Irregular nuclei
were formerly regarded as 'mycosis fungoides d'emblee'; such patients most likely had pleomorphic T-cell
lymphoma (see above) and not MF.
Some patients with limited cutaneous disease become diffusely erythrodermic, either transiently or persistently.
These cases Illustrate the overlap between MF and the closely related Sezary syndrome, and engendered the
term cutaneous T-celllymphoma (CTCL) as a unifying concept. Initially, CTCL referred to neoplasms in which
epidermotroplsm and a composition of helper T-cells were important features. The utility of that term is limited
by the heterogeneity of the lesions that further study has revealed also to have beT-cell neoplasms but non·
epidermotroplc and not necessarily helper cell in nature, such as the angiocentric, subcutaneous, pleomorphic
and anaplastic large cell lymphomas.
Lymphadenopathy may be present both in patients with erythrodermic MF and in those with extensive cutaneous
involvement. Hepatosplenomegaly is only evident In patients with advanced disea.se.
It is difficu~ to evaluate the natural history of MF from the studies performed to date. Early studies focused on
patients wnh late patch, plaque. and tumor stage disease. The evolutfon·ot criteria for earty patch stage lesions
has resulted in an increased rate of diagnosis, which has been sometimes interpreted as indicative of increased
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incidence. What the prognosis is for such patients presenting w~h early patch stage disease requires further
studies. The median survival for patients with patch or plaque stage disease is greater than a decade, but those
wllh tumors, histologically evident lymph node or visceral involvement, or erythroderma usually live less than
five years.
Histopathologic Findings
Sparse lymphocytic infinrates are present around vessels of the superficial plexus and are scattered within the
papillary dermis in early maculas or patches of MF. A few to many lymphocytes with small irregular nuclei,
accompanied by slight spongiosis may also be present within the epidermis. One characteristic intraepidermal
arrangement of the cells of patch stage MF is a linear array of lymphocytes on the epidermal side of the
dermoepidermal junction, with little vacuolar change and only rare necrotic keratinocytes, in contrast to an
interface dermatitis. In another pattern. small, well-circumscribed clusters of lymphocytes are present within the
epidermis. The epidermis In patches of MF Is often slightly hyperplastic, with evenly elongated rete that have
rounded bases. Eosinophils and plasma cells are generally absent In early patch stage MF, and easily
discernible cytologic atypia of lymphocytes is the exception rather than the rule. Even in sparsely infiltrated
patches of MF, the collagen bundles of the papillary dennis are often coarse, and are either haphazardly
arranged or have foci in which the parallel the ·surface of the epidermis.
Fully developed patches of MF often show band·llke papillary dermal infiltrates and psoriasiform hyperplasia of
lhe epidermis. There rete ridges are usually only moderately elongated, relatively narrow, and have rounded
bases. Foci with scant spongiosis containing numerous lymphocytes can also be present in the epidermis.
Papillary dermal fibrosis is similar in nature to that seen in early patch stage disease but is often more marked.
Nuclei of lymphocytes in fully developed patches may be demonstrably larger, more convoluted, and stain darker
than their reactive counterparts in the underlying papillary dermis. Eosinophils and plasma cells may also be
found In fully developed patches.
·
In poikllodermatous mycosis fungoides there are fibrosis and thickening of the papillary dermis, loss of the
normal rete ridge pattern, and the deposition of melanophages. Specific features of MF can be entirely absent in
biopsies from poikilodermatous areas. Lymphocytes with large, hyperchromatic nuclei, either In clusters or a
linear basilar distribution along the dermoepldermal junction, may enable a specific diagnosis of MF.
Poikilodermatous MF can be thought of as MF altered by regression, the result of reactive T cells eliminating the
neoplastic T cells of MF and altering the dennis and epidermis as a resu~. The histologic changes in
polkllodermatous MF resemble those seen In other forms of lymphocyte-mediated regression, such as regressed
malignant melanoma, the findings in the papillary dermis between the nests of superficial basal cell carcinoma,
In the centers of lesions of actinic porokeratosls, and In atrophic lichen planus.
In plaques of MF, the reticular dermis harbors Infiltrates that may be perivascular or nodular, and the band-like
papillary dermal infiHrates are denser than they are In patch stage MF. Cytologically atypical lymphocytes, wHh
large hyperchromatic and hyperconvoluted nuclei, are the rule in plaque stage disease. Dense infiltrates often
outline the vertically oriented vessels of the intercommunicating vascular plexus. Follicular mucinosis, the
abnormal production of mucin {mostly hyaluronic acid) by hair follicle epHhelium, is an unusual occurrence In
plaques of MF. In specimens of MF with follicular mucinosis the outer root sheath of the follicle is expanded,
interstices between keratlnocytes are widened by accumulations of mucin. Follicular keratinocytes are
attenuated, and their Intercellular bridges stretched. In MF with follicular mucinosis there are usually diagnosable
findings of MF other than in the follicular epithelium Hself.
In nodules and tumors of MF the neoplastic cells densely infiltrate the reticular dennis, often losing their affinity
for the papillary dennis and the epidermis. The epidermis in such cases may even be thinned. The dermal
Infiltrates contain lymphocytes with nuclei that are larger and considerably more atypical than those in patches
and most plaques of mycosis fungoides. There is often a range of cells from small ones with convoluted nuclei
to large convoluted forms, to "blasts' with rounded nuclei, coarse chromatin and large nucleoli. Eosinophlls and
plasma cells are found in the dermal infiHrates of most nodules or tumors of MF.
One approach to the histopathologic evaluation of tumors of mycosis fungoides is to evaluate the infiHrates using
the modified Kiel classffication. Three forms of large cell lymphoma can be discerned In tumors of mycosis
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fungoides: T-cell lymphoma of the medium or large pleomorphic type (medium to large cells w~h folded or
lobulated nuclei), T-cell lymphoma, lmmunoblastlc type (monomorphous large cells with vesicular nuclei and
prominent central nucleoli), and T· large cell lymphoma of the anaplastic type (large cells with abundant
cytoplasm and large irregularly shaped nuclei, sometimes w~h several large nucleoli). Despite the frequent
presence of C030 (Ki·1) in the cells of large cell anaplastic lymphoma developing In mycosis fungoldes, the
prognosis is less favorable than that of CD30+ lymphoma. However, the survival of patients with tumors of
mycosis fungoides and histopathologic features of transformation is not necessarily worse than those with tumors
composed of small convoluted lymphocytes.
MF has a large repertoire of various clinical and histologic guises, and the stereotypical evolution of lesions
noted above does little justice to the variety of appearances that the derrnatopathologist can encounter. One
notable variant is granulomatous mycosis fungoides, in which aggregates of macrophages and giant cells
comprise a portion of the dermal infiltrate. One patient with this variant survived for an extraordinarily long time
desp~e widespread tumors, but other studies have not shown any benefit to having this variant Closely related
to granulomatous MF is granulomatous slack skin, in which pendulous bags of skin ere found in flexural areas.
Occasionally, patients with otherwise typical Mf; have presented with large, verrucous plaques that histologically
showed pseudocarcinomatous hyperplasia. Vasculitis with atypical lymphocytes, acanthosis nigricans-like
lesions, bullous lesions, follicular papules, and other unusual morphologies have ell been reported.
There are a number of adjunctive techniques that were developed in the hope of improving diagnostic accuracy
in early MF. lmmunophenotyping of fresh-frozen sections, the evaluation of nuclear lnfoidings using 1F plastic
sections or electron microscopy, and the measurement of nuclear DNA content by Image analysis cytometry all
have had proponents and opponents.
Of these, lmmunophenotyping Is the most commonly used. The vast majority of patches and plaques of MF are
neoplasms of lymphocytes w~h a mature helper T-cell phenotype. Early studies held out hope that a high
helper/suppressor ratio in the infiltrating cells might be specific tor MF, but it is apparent that rare cases of MF
are suppressor cell neoplasms, some lesions of MF ere infinrated by reactive suppressor T-cells, end that some
inflammatory skin diseases, in their early stages, are composed nearly entirely of helper T cells. The
simultaneous expression of both helper and suppressor markers by the same T-cells, while rare, may Indicate a
neoplastic inflnrate. Claims have been made that the cells of MF aberranUy fail to express CD7, an antigen
found on mature helper T cell; however, other workers have not found the absence of CD7 to be a reliable
marker for MF. Plaques and tumors of MF, which are easier to diagnose with certainty by routine methods, often
have lymphocytes with abnorrnallmmunophenotypes, lacking T cell antigens such as C02, CD3, or CDS.

A new technique, clonal analysis, may become an important adjunct to the diagnosis of MF in diffiCUlt cases.
Studies of the confiQuration of the T cell receptor genes has shown that densely infiltrated patches, plaques and
tumors of MF are produced by single clones of neoplastic T-cells. Because early patches of MF are sparsely
infiHrated, Hhas been difficult to use the Southern blot method to assay these lesions for clonallty. The
polymerase chain reaction (PCR) may make it possible to detect clonal populations In early patch stage lesions
and comprehensively answer the question of whether the very earliest lesions of MF are clonal (neoplastic) or
non-clonal {Inflammatory) in nature. Because minor clones can be amplified by PCR, quantifiCation of clonal
populations will likely be key for reliably using this technique as an ancillary test. Antisera are available against
only a few of the variable regions of the T-cell receptor b-chain. Biopsies from patch stage lesions of MF stained
with these antisera by the immunoperoxidase technique have shown a preponderance of Vb usage in some
cases, supporting the clonal nature of patch stage MF.
Clinicopathologic correlation
The clinical and histological faoes of MF correlate with a wide range of pathologic situations. The pink color of
maculas and patches derives largely from vascular dilatation. The surfaces of patches and plaques are scaly but
usually not weeping. Histologically, lamellar or compact hyperkeratosis and, occasionally, parakeratosis can be
seen but not much serum is present in the cornified layer. The dusky color of plaques and tumors derives from
dermal inlittretion by lymphocytes. Plaques with follicular mucinosis may have the same peau d'orange
appearance as those of alopecia mucinosa. Patches of poiklloderrnatous MF have epidermal atrophy, papillary
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dermal fibrosis, melanophages, and telangiectases. The verrucous hyperkeratotic form or MF has
pseudocarcinomatous hyperplasia and hyperkeratosis, which can sometimes result in biopsies being
misinterpreted as keratoacanthoma or squamous cell carcinoma. Papules of MF may be folliculocentric
microscopically, with the hair follicle epithelium rather than epidermis serving as the target of lymphocytic
inflnration. In MF with vasculitis, the clinical lesions may be hemorrhagic. In bullous MF,Iymphocytes so
confluently replace the basilar epidermis that dermoepidermal separation occurs. The extreme laxity of flexural
skin in granulomatous slack skin Is due to elastolysis by the numerous giant cells that pepper the dermal
Infiltrates of that condition.
Differential djagnosis
The main simulants of P,atch stage MF are the spongiotic dermatitides and conditions whh lichenoid infiltrates.
Chronic allergic contact and nummular dermathls both can have superficial perivascular and Interstitial infiltrates
of small lymphocytes in the papillary dermis, as well as a few lymphocytes in the epidermis, as can be seen In
patch stage MF. Additionally, fibrosis of the papillary dermis and compact or lamellar hyperkeratosis a.re present
in both of these disorders. Specimens of patch OJ: plaque stage MF often have a lichenoid pattern of papillary
dermal infiltration accompanied by slight psoriasiform epidermal hyperplasia, which is not seen in these
spongiotlc simulants. A so-called psoriasiform, lichenoid or sponglotic psoriasiform lichenoid pattern in which
lymphocytes predominate favors MF over any of the primary sponglotic dermatitides. Slight spongiosis usually
occurs In MF in areas Infiltrated by lymphocytes, but in spongiotlc dermatitis the spongiosis Is diffuse and occurs
In non-infiltrated areas as well. In MF, the number of lymphocytes infiltrating the epidermis In a given high power
field Is greater than that seen in the spongiotic dermatitides. Sponglotic vesiculation is seldom seen in MF, but if
it is, one should require lymphocytes with unequivocal nuclear atypia to make a diagnosis.
In sponglotlc dermatitis, Intraepidermal aggregates of mononuclear cells are sometimes present, which
superficially mimic the Pautrler microabscesses seen in MF. These collections are surrounded by plasma. which
csn extrude laterally, creating a vase-shaped pattern, as the aggregates reach the cornified layer. They are
more loosely packed than true Pautrier microabscesses, and contain an admixture of cells, including Langerhans
or indeterminate cells, macrophages, lymphocytes, and degenerating keratinocytes. In contrast, true Pautrler
microabsoMMS are compact and are composed mainly of lymphocytes, although a Langerhans cell may be at
the center of the collection.
The lichenoid interface dermatitides may also simulate patch stage MF. Lichenoid drug eruptions generally
damage the basilar epidermis, as evidenced by vacuolization and the presence of necrotic keratlnocytes. As a
result, the rete ridges become pointed, a change that is only rarely present in MF. On occasion, Infiltration of the
epidermis by lymphocytes may occur with only scant spongiosis. Lichenoid purpura and lichen au reus, two of the
persistent pigmented purpuric dermathides, can produce lesions whh a psoriasiform lichenoid pattern and
numerous lymphocytes in a non-spongiollc epidermis. The presence of siderophages, especially deep to the
band-lik.e infiltrate, is a key diagnostic finding. Edema of the papillary dermis, the finding of many extravasated
erythrocytes wfthin the papillary dermis and epidermis, the presence of eosinophlis, and an absence of
lymphocytes with cytologically atypical nuclei are all features favoring pigmented purpuric dermatitis over MF.
Confounding this situation is the presence of clonal T-cell populations in some cases of lichenoid purpura. Some
lichenoid simulants of MF presenting as solitary lesions defy specific classification, but can be separated
histologically from MF.
MF can occasionally simulate vasculitis, folliculitis, panniculitis, and granulomatous dermatitis, and should enter
Into the differential diagnosis of inflammatory skin disease that show these histologic patterns. One comforting
thought Is that a delay in the diagnosis of this often Indolent condition is outweighed by the harm that can be
done by treating patients whh lnltammato!'J s~ln o1seases tor lymphoma.
PathoPhysiology
Lymphocytes that circulate between lymph nodes and the epidermis, so called cutaneous T-cells, seem to be the
most likely cell of origin of mycosis fungoides. Staining with antisera to Ki-67, which marks cells that are actively
cycling, reveals that in patch stage disease most cellular replication is whhin the epidermis. There is no firm
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evidence that environmental exposure causes mycosis fungoides. Small portions of the DNA-of HTLV-1 provirus
have been identified in the cells of"patients with mycosis fungoides who lack antibodies to HTLV-I.
Pagetoid Reticulosis
Definition
Pagetoid reticulosis (Woringer-Kolopp·disease) Is an indolent form of T-celllymphoma in which lesions are
usually present on acral skin and show striking infiltration of epidermis histologically. The Kelt ron-Goodman
variant has more widespread cutaneous lesions, but demonstrates marked epidermotropism.
Clinical features
The lesions of pagetoid reticulosis (PR) are most often verrucous, scaling plaques that can have an annular·or
polycyclic configuration. Longstanding lesions may be fungating or crusted. The lesions of the Ketron-Goodman
variant resemble those ot conventional mycosis,fungo ides, being scaly patches or plaques. Persistence of
disease is the rule for both variants. The existence of the Ketron-Goodman variant has been called into question
as some cases develop a clinical course indistinguishable from that of mycosis fungo ides. PR responds well to
radiation therapy. surgical removal of lesions, and other localized treatments.
·
Histologic Features
The name pagetoid reticulosis derives from the propens~y of the neoplastic lymphocytes to infittrate the
epidermis, sometimes with little dermal involvement. The clear halos around these cells impart an appearance
that reminded early observers of Paget's disease. The neoplastic cells In PR usually have intermediate-sized,
convoluted nuclei and scant cytoplasm. The epidermis gene.rally is hyperplastic, often strikingly so, and
hyperkeratotic. The dermal infiltrates of PR may sometimes be composed of only small lymphocytes,
presumably reactive cells. Eosinophils and plasma cells, which can be seen in late patches, plaques, and tumors
of mycosis fungoides, are not present in PR. Some cases with the classic clinical appearan.ce of PR may not
have striking epiderMotropism. Marked epidermotropism is present by definttion in the Ketron-Goodman variant.
and distinguished the cond~ion from ordinary mycosis fungoides.
From 1939, when Woringer and Kolopp first described PR·to the early 1980's, controversy has existed regarding
the cell of origin. The melanocyte, Merkel cell, and histiocyte have all had their champions. lmmunophenotypic
studies have clearly shown that PR is aT-cell neoplasm. Analysis of one case using a probe to the T-cell
antigen receptor Indicated clonality. The immunophenotype of PR appears to be heterogeneous. Most eases
mark as CD4+ helper T-cell neoplasms, while some are CDS+ proliferations of suppressor cells. Unlike the cells
of mycosis fungoldes, Sezary's syndrome, and adult T-cell leukemia/lymphoma, those of localized PR do not
express leukocyte common antigen (CD45) or 1he ·related T-cell restricted epitope of leukocyte ~ammon antigen
(CD45RO) rec<;>gnized by the antibody UCHL1. CD45 may interact w~h a protein kinase involved in cellular
proliferation, which may explain the indolent clinical behavior of PR. The cells of the Kettron-Goodman variant.
express CD45, and in some cases there Is a primitive T-cell phenotype in which the gd, but not the ab form of
the T-cell receptor is expressed. This is in contrast to mycosis fungoides, in which the (lb T-cell receptor is
expressed.
Cljnjcopathologic correlation
Marked verrucous hyperplasia and hyperkeratosis correspond to the clinical appearance of warly lesions.
Differential diagnosis
The Worringer-Kolopp form of PR has some features in common wtth mycosis fungoides, such as lymphocytes
within the epidermis accompanied by only slight spongiosis, lymphocytes wtth atypical nuclei, and epidermal
hyperplasia. W~h the exception of rare patients wtth disseminated mycosis fungoides who have lesions of the
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verrucous/hyperl<eratotic type, the degree of epidermal hyperplasia, papillomatosis, and hyperl<eratosis is more
marl<ed in Woringer-Kollop disease. In many cases nearly all of the atypical lymphocytes are lntraepidermal,
while in lesions of conventional mycosis fungoides wherein comparably atypical lymphocytes are present, the
cells are located In the papillary dermis as well. Eosinophils and plasma cells, which can be present in all but
early patches of mycosis fungoldes are seldom seen in Woringer-Kollop disease. The absence of CD45 related
antigens In Worlnger Kollop disease is also in contrast to mycosis fungo Ides. This can be most easily assessed
by staining for leukocyte common antigen (CD45RB) or the T-eall associated antigen UCHL-1 (CD45RO) in
formalin-fixed, paraffin embedded sections. A cytotoxic-suppressor (CDS+) phenotype Is often present in
Woringer-Kollop disease but not in mycosis fungoides.
Distinguishing between the Kettron·Goodrnan form of PR and mycosis fungoides is more problematic. Indeed,
some authors hold that the two are indistinguishable . Regardless, the degree of pagetoid epldermotropism Is
greater than is generally seen in conventional mycosis fungoldes. Vasculitis has been reported In some cases,
mannested by fibrin in the walls of dermal venules, surrounded and infiltrated by lymphocytes with large and
hyperchromatic nuclei. lmmunophenolyping of some cases of this type has revealed a natural killer-cell
phenotype. As Is the case with some natural killer cells. the neoplastic lymphocytes have cytoplasmic granules
in Wright·Giemsa stained touch Imprints, and express CD56 but bear neither helper (CD4) nor suppressor (COS)
subset markers. Cases of this type appear to have overlapping features with a subset of those with angiocentric
lymphoma.
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CASE 11
BLUE NEVUS (CELLULAR OR SPINDLE CELL FASCICULAR TYPE)
DISCUSSANT: Philip E. LeBoit, M.D.
Main histopathologic features of case 11 :
•
•
•
•
•

Well circumscribed dermal nodule,_...
.
Fascicles or sheets of ovoid melanocytes w~h pale cytoplasm
Cystic foci (encystification)
Muttinucleated melanocytes
Low mitotic rate
BLUE NEVI

from Cutaneous Patho/ogl/ Churchill LIVIngstone , due 1998

Definiti on
Blue nevi are benign, acquired, or sometimes congen~al melanocytic neoplasms that are entirely
Intradermal, or nearly so from their outset Pigmented, bipolar dendritic melanocytes are present·in .
nearly all blue nevi, atthough they may be rare in some. Blue nevi have been described not only in the
skin, but also on mucosal surfaces and in the prostate gland. Blue nevi are usually classified as
'ilommon" when composed of dendritic melanocytes and 'cellular" when spindled or ovoid ones are also
present
Clinical Features
Although some blue nevi can be congenital lesions, most become clinically evident in the second decade
of life or later. Blue nevi are twice as common in females as in males, and have a predilection for. darkly
pigmented persons. Usually, common blue nevi are smooth surfaced, dome shaped papules (less than
0.5 em in diameter) that show symmetry and sharp peripheral circumscription. Their color may be dark·
browp, black, or blue-black. They tend to occur on the scalp, face, hands and feet Cellular blue nevi
occur as larger nodules or plaques, usually 1·2 em in diameter. While they can be situated in many
locations. the buttock is a common site.
There are exotically rare blue nevi that present as large plaques, e~her at birlh or later. These plaquetype blue nevi can Involve deep.soft tissues Including muscle. The lesions appear to be biologically
benign.
Histopathologic Features
The traditional classification of blue nevi into common and cellular types oversimplifies the range of
appearances in these lesions. The components that vary in proportion in all blue nevi include bipolar,
dendritic, pigmented meianocytes, melanophages, and sclerosis. Unlike ordinary acquired and
'dysplastic' nevi, and-Spitz's nevi, maturation is not evident in blue nevi (perhaps the dendr~ic cells of a
blue nevus can be said to already represent a mature phenotype). Components that are present only in
some blue nevi include ovoid or spindled melanocytes and multinucleated melanocytes.
'Common" blue nevus is the term given to one composed largely of heavily pigmented, bipolar dendritic
melanocytes and melanophages. The dendritic processes of melanocytes are finer than those of
melanophages and can be branched. Dendritic melanocytes are often anranged in parallel to reticular
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,
dermal collagen bundles, except around adnexal structures, where they are often vertically oriented.
Sclerosis may be present and sometimes is even marked. The lesions are usually wedge shaped with
their apex in the mid-reticular dermis, and like con·genital nevi there is a tendency for periappendageal
involvement. M~oses are nearly always absent. The epidermis is generally uninvolved but, in
exceptional lesions, increased numbers of single melanocytes, or junctional nests of denqritic
melanocytes are present.
"Cellular" blue nevus has ovoid melanocytes arranged in oblong nests or fascicles in add~ ion to the
components of common blue nevi. They, too, are. largely centered in the reticular dermis, or in the deep
dermis and subcutis, and can be densest around appendages. A range of appearances Includes lesions
with dendr~ic pigmented melanocytes and ovoid melanocytes in fascicles in different areas, lesions in
which ovoid melanocytes in nests and fascicles are present nearly to the exclusion of dendritic ones, and
lesions in which ovoid melanocytes are in nests in portions of the lesion and arranged between thickened
collagen bundles in other areas. The ovoid melanocytes of blue nevi have monomorphous nuclei, scant
chromatin along their nuclear membranes, and small nucleoli that are amphophilic in well stained
hematoxylin and eosin stained sections.
In addition to these stereotyplc types, there ar!l blue nevi composed of scattered dendritic melanocytes,
dendritic melanocytes in small tangles, spindled melanocytes between thickened collagen bundl~s.
spindled and dendritic melanocytes with sclerosis. and composite lesions with areas of any of the
characteristics noted above.
The term deep penetrating nevus applies to a deep wedge shaped type of nevus .composed of fascicles
of ovoid melanocytes that have abundant pale cytoplasm, accompanied by melanophages. The apex of
the wedge is usually in the superficial subc\)tis. A few junctional nests can be present. Because t.hese
are so inconspicuous as to imply that such nevi do not evolve from a junctional to a compound stage·,
they may well be a form of blue nevus. They are a frequent component in combined nevi, and are
discussed in detail in that section.
A rare variant is Masson's blue neuronevus in which sinuous, elongated fascicles of spindled
melanocytes simulate periphetal nerves. Peripheral to these neuroid structures are areas of sclerosis
with bipolar. dendritic; melanocytes and melanophages, and nodules of ovoid melanocytes.
All of the variants of cellular blue nevus can have a rounded base that protrudes into the subcutaneous
fat. Scattered muttlnucleated melanocytes with a peripherally arranged ring of nuclei are a frequent and
helpful finding. Mitotic figures are rare and generally average less than two per 10 high power fields
(400x magnffication). Foci of degeneration can occur in large lesions and resolve with stellate areas of
acellular 5cleiosis, a process termed 'encystffication'.
Plaque-type blue nevi can feature both bipolar dendritic and ovoid melanocytes, sometimes in
conjunction with elongated rete ridges, basilar hyperpigmentation, and Increased numbers of single
basilar melanocytes.
The melanocytes of all forms of blue nevi react with antisera to S-100 p~otein and with HMB-45. HMB45 recognizes a glycoprotein found In melanosomes, and most blue nevi are composed of cells that
actively synthesized melanin.
Differential Diagnosis

Common blue nevus histopathologically resembles Mongolian spot, nevus of Ito, and nevus of Ota
because all have bipolar dendritic melanocytes. The three latter cond~ions lack the sclerosis often seen
in common blue nevi, and have only sparsely distributed dermal melanocytes. Rarely, common blue
nevi consist only of scattered dendritic melanocytes with melanophages and can only be distinguished
from these other conditions on clinical grounds.
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BICJe nevi of several types are often mlsfaken for dermatofibromas, because both lesions con fain
spindled cells. fibrosis, and pigment. The spindled cells of blue nevi often have an S-shaped nucleus. 1n
conrrasf, the nuclei of spindled cells in a dermafofibroma are sfellafe or friangular. The dermal pigmenf
in blue nevi is melanin, and in dermafofibroma, hemosiderin. The epidermis above blue nevi is most
often normal or. at most, slighUy hypeq>laslic, while above dennafofibromas !he epidermis is markedly
hyperplastic, has broad, flal-based rete ridges. and basilar hyperpigmenfation.
The deposition of exogenous pigmenfs can simulate a blue nevus. TaHoos have pigment that Is
deposited in macrophages or lies freely wifhin !he dermis, and has a darker, more opaque appearance
than does melanin. While macrophages can have elongafed processes, fhese are not as fine as those of
dendritic melanocytes. In traumafic tattoos there can be refractile material, and the fibrosis that results
from traumatic implantation of foreign material has horizontally oriented fibroblasts and vertically
oriented blood vessels, as does that of an ordinary dermal scar. Mansel's solution (ferrous subsulphate)
is sometimes used to staunch bleeding following biopsies. Its use can result in a profneratlon of spindled
cells that contain pigment, which is coarser and more refractile than melanin, and can be stained for iron.
Small granules of formafin pigment can be deposited on tissue sections when unbuffered formalin is
used as a fixative. Formalin pigment is anisotropic on examination with polarized light.
Blue nevi can resemble neurotized melanocytic nevi, because both can have spindled melanocytes,
mucin, and mast cells. Neurotized nevi often contain lipocytes, which are not a feature of blue nevi, and
do not have melanophages, which are present in virtually all blue nevi. While the cells of blue nevi react
with HMB-45, those of neurotized nevi do not.
Cellular blue nevus and its variants must be distinguished from malignant melanoma with spindled cells.
The rounded protuberant lower border of cellular blue nevus, the scarcity of mitoses, and the absence of
marked nuclear pleomorphism are useful features. Rarefy, cellular blue nevi can have small foci of
necrosis. Necrosis is also seen in a melanoma arising in a preexistent blue nevus. A lymphocytic
infinrate is not a usual feature of cellular blue nevus and ~s variants. and raises the possibility of a
malignant melanoma. lmmunoperoxldase staining with HMB-45 has no utility in the differential diagnosis
of spindle cell malignant melanoma vs. blue nevus, as nearly all blue nevi will stain w~h this reagent, but
many melanomas will not.
Lastly. some cutaneous metastases of melanoma resemble blue nevi by virtue of having superficial
wedge shaped infiltrates that are roughly symmetrical, and many stromal melanophages.
Pathophysiology
Blue nevi are thought to derive from neural crest cells that migrate to the skin in the first trimester but do
not reach the dermoepidermal junction. "Pools" of these melanocytes can be found in fetal skin, but
involute during the second ha~ of gestation. Blue nevi are thought to arise from incompletely Involuted
pools of these dermally arrested melanocytes.
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CASE12
SPITZ'S NEVUS
DISCUSSANT: Philip E. LeBoit, M.D.
Main histopathologic features of case 12:
-

Prolfferation of large melanocytes with abundant cytoplasm
Wedge shaped, with apex in the·deep dermis
Large nests of melanocytes superficially, small nests and single cells in deep dermis
Irregular epidermal hyp'erplasiil
Many multinucleated melanocytes superficially
Maturation of nuclei wtth descent
SPITZ'S NEVUS

from
Cutan80us Pathology
Churchf/1 Livingstone, 1998

Definition
Spffz's nevus, also known as a spindle or epHhelioid cell nevus, is a benign neoplasm composed of large
melanocytes that begin as junctional prolfferalions and may evolve into compound and later, intradermal
lesions. The term 'juvenile melanoma', which was originally used by Spitz to describe these neoplasms,
has been abandoned.
Clinical Features
Spitz's nevi can occur from birth to late aduHhood, but most commonly occur·before age 30. They are
rapidly growing when they first appear, but later become stable.
The clinical appearance of Spitz's nevus is diverse. Most are less than 1 em In diameter, but exceptional
lesions range up to 2 em. Regardless of their size, radial symmetry and sharp lateral circumscription are
clinically characteristic. Pigmentation is uniform wtthin a given lesion. Many Spitz's nevi in infants and
children have little pigmentation and resemble a hemangioma. Others are tan or brown. The junctional
or superficial compound variant of Spitz's nevus (pigmented spindle cell nevus) often is dark brown.

A rare condition is agminated Spitz's nevi, in which several lesions occur in a circumscribed area of skin,
sometimes .on a hyperpigmented or hypopigmented patch. Some agminated Spitz's nevi are present at
birth. In another, rare and frightening presentation, many Spitz's nevi may "erupt" at separate sHes or in
a tircumscribed area.'
Histopathologic Features
The earliest recognizable junctional Spitz's nevus begins as a proliferation of large, single melanocytes
at the dermoepldermal junction. Reliable criteria do not exist to separate all of the earliest Spttz's nevi
from early lesions of malignant melanoma In situ. The earliest examples of Spitz's nevus that are
recognizable as such have cells thaf are often vertically oriented wtth large vesicular nuclei, abundant
eosinophilic cytoplasm, muHinucleated melanocytes, and clefts around the peripheries of melanocytes.
Even at this embiyonic stage, the epidermal changes that are so characteristically associated wffh Spttz's
nevus. such as hyperplasia qf the spinous and granular layers, and compact hyperkeratosis. first appear.
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As junctional Spitz's nevi develop further, nests of large melariocytes develop at the dermoepidermal
junction. 2 W~hin a given lesion, these nests are relatively uniform in size and are most often round.
Clefts are frequently present between the junctional nests of Sp~z·s nevus and the adjacent epidermis,
and separate the cells thai comprise these nests. The junctional nests are often composed of elongated
cells that are vertically oriented. As junctional Spitz nevi develop the epidermis becomes more
hyperplastic, and hyperkeratotic.
Another finding in the epidermis of some junctional and compound Spitz's nevi are Kamino bodies, which
are a homogeneous-appearing dull-pink in hematoxylin and eosin stained sections, and stain similarly to
3
collagen with trichrome methods. Kamino bodies have a rounded or lobulated shape, and may range in
size from 10 to 11 0 ~ in diameter depending on whether they occur singly or in clumps. Kamino bodies
appear to consist of basement membrane material, and fibronectin, with an uncertain component of
necrotic melanocytes and keratinocytes according to uHrastructural and immunohistochemical studies.•
They stain with periodic acid·Schiff and the staining is resistant to digestion with diastase. In trichrome
stains, Kamlno bodies stain the same color as subjacent dermal collagen.
The cytologic features of melanocytes in Spitz's nevi are highly variable. Cytoplasm is always abundant,
is usually densely eosinophilic; rarely it is finely vacuolated. Melanin can be abundant in the cells of a
Spitz's nevus in a dark-skinned person, and in those of some junctional or superficial compound lesions
'from fair-skinned persons. A variant of Spitz's nevus in which abundant melanin is present and in which
the melanocytes are spindled has been termed 'pigmented spindle cell nevus'. s Some authors hold that
this lesion, while related to Spitz's nevus, is a separate entity whose evolution is different.
The nuclear features of Spitz's nevi ·have long been of Interest, as it was their large size that led the
pathologist, Sophie Sp~z. to think that these lesions were a variant of malignant melanoma that occurred
in childhood.• The nuclei of Spitz's nevus are generally large and vesicular and round to ovoid.
·
Although most Spitz's nevi have small nucleoli, exceptional cases with large, eosinophilic nucleoli occur.
it is rare to see diffusely hyperchromatic nuclei in Spitz's nevus, and it is also unusual to find markedly
irregular clumping of chromatin along the nuclear membrane. When cells with marked cytologic atypia
occur, they are usually scattered among other cells that have a more banal appearance. Large
eosinophilic inclusions (or rather pseudolnclusions) are sometimes evident in the nuclei of Spitz's nevus,
and are thought to derive from cytoplasmic invaginations into the nucleus, cut in cross section.
Incorporation of these invaginations into the nucleus through apparent dissolution of the nuclear
membrane has been observed by electron microscopy,'
Compound Spitz's nevi show all of the superficial changes mentioned above, and also have nests of
melanocytes within the dermis. The silhouette of a compound Spitz's nevus often has an inverted wedge
shape whese apex lies within the deep reticular dermis or subcutis. The dermal cells are larger than the
dermal rr\elanocytes of ordinary compound nevi and are separated from each other by clefts. Generally,
compound Spitz's nevi are symmetrical, sharply circumscribed, show maturation of the dermal
component with descent, and lack sign~icaot upward migration within the epidermis. Spitz' nevi in
children often have edematous stroma, and prominent telangiectatic vessels. Many of these features will
be examined in greater detail in the section on differential diagnosis.
Intradermal Spitz's nevi are also inverted wedge-shaped lesions. The epidermis overlying an ·intradermal
Spitz's nevus.sometimes loses many of the distinctive fihdlngs present in junctional or compound
lesions. The dermis contains small nests or short fascicles of ovoid or spindled melanocytes. The size
of these aggregates diminishes in the lower portion of lesions, in which single melanocytes may be
dispersed between collagen bundles. As an intradermal Spitz's nevus ages, ~s cellularity may become
scant. The stroma of an intradermal Spitz's nevus is often sclerotic, hence the term "desmoplastic
nevus" that has been applied to these lesions.8 Symmetry. sharp lateral circumscription, maturation, and
scarcity of mttoses in the deep portion of the lesion are all features of an intradermal Spitz's nevus.
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Clinicopathologic Correlation
The red, smooth-surfaced papular Spitz's nevus that occurs most often in children is sometimes
mistaken for a hemangioma clinically. Histologically, the latter lacks melanin, is markedly edematous,
and contains ectatic capillaries.
The sharply circumscribed, relatively flat, darkly pigmented variant of a Spitz's nevus, seen most often in
young adults, has been termed "pigmented spindle cell nevus." Histologically, the lesions are junctional
or compound. If compound, they are often limited to the papillary dermis. The melanocytes are by
defin~ion largely spindled and pigmented, although ep~helioid meianocytes are also present in small
numbers. The intensity of clinical pigmentation seems to correlate wnh the amount of melanoma in the
epidermis. Lesions that are nearly black clinically often have melanin in the cornified layer
microscopically. Some pigmented spindle cells variants of Spitz's nevus have arcMectural similar~ies to
so-called dysplastic, or Clark's nevi fn that junctional nests extend beyond the dermal component. and
the spindled cells that comprise them are horizontally oriented.
The Intradermal Spitz's nevus lacks pigment histologically and Is markedly fibrotic. Because ~ appears
as a hard, tan, flat to gently-domed papule, it often resembles dermatofibroma clinically.
Differential diagnosis and pitfalls
The differential diagnosis of Spitz' nevus versus melanoma is among the most difficult and hazardous in
dermatopathology. It largely tums on rigorous application of the generic crneria outlined in the
introduction to this chapter, buttressed by some specific ones.
The size ot a melanocytic neoplasm, when correlated with its features, provides valuable intormation.
Because Spitz's nevi can range up to 2 em. In diameter a mere measurement alone is not discriminatory.
Spitz's nevi begin as prol~eratlons of single melanocytes, but rapidly evolve into nested growths. By the
time that a Spitz's nevus is 3 mm. In diameter, its cells are mostly arranged in nests, while In most
malignant melanomas of comparable size, single melanocytes are slill the predominant population.
Symmetry is most useful in the differential diagnosis of Spitz's nevus vs. mafignant melanoma.
Treacherously, both neoplasms can have identically symmetrical silhouettes as discerned at scanning
magnification. The evaluation of symmetry should therefore Include comparisons of the epidermal
changes. the size of junctional nests and cytologic features of the cells that comprise them,
pigmentation of melanocytes and numbers of melanophages, and the sizes and cytologic features of
dermal melanocytes at each depth In the dermis. For example, the silhouette of a melanocytic neoplasm
can be symmetri.cal, but if the nests of melanocytes at any given level of the dermis differ significantly in
size or In their cytology, the diagnosis of malignant melanoma should be seriously considered.

lntraepidermal spread of melanocytes often occurs in Spnz's nevi, and ns presence per sa should not
In a reflexive diagnosis of malignant melanoma The extrusion of nests of melanocytes into the
oomified layer is a common occurrence in Spitz's nevi. Single melanocytes can also ascend Into the
spinous, granular and co milled layers in Spitz's nevi. A key feature is that melanocytes arranged in
nests outnumber those distributed singly, while the converse Is often the case in melanoma. Single
melanocytes are usually found In the centers of Spitz's nevi, while they are randomly and in
homogeneously distributed in melanoma. Spread of melanocytes above the basal layer of the epidermis
tends to be most common in Spitz's nevi in children and to diminish in frequency with age. 0
resu~

lateral circumscription is usually sharp except in the very earliest stages of Spitz's nevus, In which rare
melanocytes can be present lateral to the most outlying junctional nest.
Maturation, like symmetry, should be evaluated in a multifactorial fashion. Nests of melanocytes in
Spitz's nevi tend to diminish in size with their descent into the dermis, and in fully developed Spitz's nevi
the deepest cells are scattered individually. The cytoplasms of melanocytes in Spitz's nevi are abundant
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in the superficial part of the lesion, and in most examples. beoome scanter in the deep part of the lesion.
The nuclei of Spitz's nevi likewise_beoome smaller as cells descend, and their nucleoli become smaller.
While some cells with large and sometimes eosinophilic nucleoli can be present In the upper part of
Spitz's nevi, only in rare examples are equally large nuclei seen at the base of a lesion. Maturation
involves loss of the ability to replicate as cells descend. and nis rare to see m~otic figures in the deep
part of a Spitz's nevus. Some Spitz's nevi are deeply pigmented, but pigmentation of cells in the
reticular dermis is rare in Spitz's nevi in caucasians. Pigment was found in the deep part of two of three
0
melanomas that resembled Spitz's nevi in one series.' Despite all of the modes by which the cells of
Spitz's nevi can mature, some examples are frustratingly devoid of signs of maturation, yet in other
respects fulfill every clinical and histopathologic criterion for Spitz's nevus.
Some features that would intuitively point to the diagnosis of malignant melanoma rather than Spitz's
nevus, such as lymphatic and perineural Invasion can be seen in both conditions. 11 ' 13
The age of a patient should only be used as a last resort In making or not making a diagnosis of Spitz's
nevus, but can be of great help in avoiding an erroneous diagnosis. Because Spitz's nevi begin as
junctional neoplasms, develop into compound ones, and eventuate as intradermal neoplasms, It is rare
to find junctional Spitz's nevi alter age 40 or co01pound lesions alter age 60. Conversely, most
desmoplastic Spitz's nevi are found In adutts, atthough rare lesions play out their entire sagas In the first
decade of lffe. Melanomas arise in congenital nevi In children, but seldom de novo. Unusual Spitz's
nevi are far more common than are malignant melanomas in children.
There are certainly malignant melanomas that have many features in common with Spitz's nevi. These
have been termed 'Spitzoid melanoma'. A recently published concept is that some Spitz's nevus-like
neoplasms have the capacity to spread to local lymph nodes but not beyond. Such cases have been
termed 'malignant Spnz's nevi'." The uttimate biologic behavior of such lesions awaits clarification, and
it is unclear as to whether these neoplasms are a mixture of unusual Spitz's nevi and melanomas, or
whether they truly are a discrete group of cases with limited metastatic potential. Features said to be
characteristic of this entity include vertical orientation, extension into the subcutis with blunt borders,
infiltrates of plasma cells, and ulceration.
Adjunctive techniques have to dale had limited value in solving this difficult differential diagnosis.
lmmunophenotypic studies have not discriminated between Spitz's nevus and melanoma. The cells of
both stain positively for S-1 00 protein and the "melanoma marker" HMB-45 by the immunoperoxidase
method. HMB-45 is actually a reasonably specffic marker of melanocytic lineage and with the exception
of a few instances, should not be used in discriminating benign from malignant melanocytic neoplasms.
Image analysis and flow cytometry, have shown that cells with abnormal DNA content occur in Spitz's
nevi as they occur in malignant melanoma, although diploid cells predominate at the bases of Spitz's
nevi."
While the differential diagnosis of Spitz's nevus vs. melanoma remains dnficutt, the criteria for telling
these two neoplasms apart has been greatly refined over the last two decades. In our opinion, it would
be a mistake to consider the two conditions to be on a spectrum. As the techniques of molecular biology
find application in the study of melanocytic neoplasms, ~ is likely that clear-cut differences will be found
that mirror the sharp distinction in the biologic behavior of these two neoplasms.
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CASE13
SPITZ'S NEVUS WITH A HALO REACTION
DISCUSSANT: Philip E. LeBoit, M.D.
Main histopathologic features of case 13:
•
•
•
•
•
•

Dome shaped lesion
Proliferation of large, spindled melanocytes
Irregular epidermal hyperplasia
Nests of melanocytes roughly the same size at each depth in the dermis
Nests predominate over single cells at junction
Dense lymphocytic lntmrate evenly distributed throughout lesion

Apologia per caso suo
• Becau.. of a family illness, I could not devote the time that I wanted to preparing for
this conference. At leisure, I would have chosen an example In which lymphocytes permeated
the aggregations of melanocytes, with apoptosia of melanocytas as a result. Rather than dwell
on this example, I will present others.
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CASE14
DESMOPLASTIC MELANOMA
DISCUSSANT: Timothy McCalmont, MD
Clinical features
• Commonly a neoplastic disease of older individuals, with a mean age at the time of diagnosis in the
7'h decade
• Occurrence in young adulls, sometimes, but rarely before puberty
• Roughly 213 of cases develop on the head and neck, with remaining cases relatively evenly
distributed between the upper trunk and extremities
• Males are affected slightly more commonly than females
• Associated pigmentation is uncommon, being present <30% of the time
• A papule, plaque, or nodule can be observed, and associated firmness or sclerosis is often
detectable as a "gritty" resistance to the .biopsy punch or scalpel
• The clinical presentation is not distinctive, especially when clinical pigmentation is Jacking, and
microscopic examination is required for defin~ive diagnosis
Microscopic features
• Spindle cell proliferation of varying cellularity; the prototypical neoplastic cell is an elongated,
tapered, serpentine structure
• Sclerotic or collagenous stroma, almost always
• Asymmetrical with poor circumscription
• Expansion of the reticular dermis, commonly
• Involvement of the subcutis, due to extension of neoplasm within subcutaneous septa, sometimes
• Associated intra epidermal melanocytlc proliferation in roughly 50% of cases
• Deceptively bland cytologic appearances can be found in lesions with relatively low cellularity, in
which neoplastic cells are arrayed within fibrillar to collagenous matrix in poorly-circumscribed
fashion
• Striking pleomorphism and conspicuous mitotic figures are uncommon, usually present only in
densely cellular lesions
• Perineural involvement, commonly (a pattern known as desmoplastic neurotropic melanoma}
Incompatible microscopic features
• The identification of a densely cellular spindle cell proliferation of neural crest lineage, which lacks
collagenous or sclerotic stroma, should raise consideration of spindle cell melanoma or a malignant
peripheral nerve sheath neoplasm in the differential diagnosis
Special stains or studies
• Ultrastructural examination has been of historical value in excluding spindle cell carcinoma from the
differential diagnosis, but is little used at the present time. There is significant overlap between the
ullrastructural attributes of Schwannian elements and desmoplastic melanoma cells, a significant
limitation to the wide use of this approach
• S1 00 protein and vimentin are the most useful immunoperoxidase reagents, as both determinants
are strongly expressed by >95% of all examples of desmoplastic melanoma
• HMB-45, a so-called "melanoma-specific" reagent that holds specificity for melanosomes, is
expressed in < 10% of cases. As HMB-45 expression in blue nevi Is typically prominent, in contrast
to the pattern observed in desmoplastic melanoma, HMB-45 immunopositivity should not be relied
upon for confirmation of a diagnosis of desmoplastic melanoma. Other reagents are far more useful
in this setting
·
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The p75 neurotrophin receptor is a molecule that is important in Schwann cell migration and is
detectable via immunohistochemistl)'. Strong p75 expression has been documented in desmoplastic
melanoma and could provide an explanation for the infittrative pattern and neurotropism that are
integral to the biologic of this disorder. Expression of p75 cannot be used to distinguish
desmoplastic melanoma from other desmoplastic malignancies, as strong p75 expression is also
observed in desmoplastic sec
Epithelial membrane antigen (EMA) reacts with desmoplastic melanoma cells in nearly 50% of cases
and probably reflects perineural differentiation
Neuron specific enolase (NSE) positivity can also be demonstrated In 50% of cases. Although
typically thought of as a neuroendocrine marker, NSE positivity Is also relatively common In
conventional melanoma and can be used cautiously to support a diagnosis

Important aspects
• Desmoplastic melanoma is a diagnosis that is easily missed or overlooked, especially in the
evaluation of lesions with low cellularity which resemble promerations of fibrohistiocytic lineage.
Specimen adequacy (of sufficient size for diagnosis), careful evaluation of lesional circumscription,
and immunoperoxidase confirmation of lineage are critical elements in the avoidance of
misdiagnosis
• In light of an infiltrative pattern and the common occurrence of perineural Involvement, generous
resection margins should be obtained when possible. lmmunoperoxidase staining can be
Incorporated into the evaluation of re-excision specimens to supplement conventional microscopic
assessment by highlighting subtle foci of residual malignancy
• Anhough a strong suspicion of the diagnosis can be held, conventional microscopy alone is
insufficienl to establish a diagnosis of desmoplastic melanoma in most instances, especially in the
absence of an associated intraepidenmal melanocytic prolfferation. lmmunoperoxidase confinmation
of lineage is indicated in virtually ali instances
• The terms desmoplastic melanoma and spindle cell melanoma are not equivalent and are not
interchangeable, although there Is significant overlap between the 2 designations. Desmoplastic
melanoma refers to a specific clinicopathological entity in which spindled neoplastic calls are
associated with stromal
Differential diagnosis
• Desmoplastic squamous cell carcinoma (discussed below) is a primal)' consideration in the
differential diagnosis. Evidence of keratinization of neoplastic cells should be carefully sought when
this diagnosis is considered. In some instances, desmoplastic carcinoma and desmoplastic
melanoma are indistinguishable, but in general carcinomas are composed of cells with more
abundant cytoplasm and display greater cytoplasmic eosinophilia, and the stroma associated with
epithelial neoplasms generally shows less fibrillar character
• Malignant peripheral nerve sheath neoplasms (malignant Schwannomas) are composed of spindled
neoplastic cells that strongly express S1 oo protein and display an lmmunophenotype virtually
indistinguishable from desmoplastic melanoma. The distinction of the 2 entities can be problematic
in some instances, but In general can be based upon the tissue location (desmoplastic melanomas
are generally based within the reticular dermis and superficial subcutis while schwannlan
proiHerations are found within the subcutis or deep soH tissue) and a lack of desmoplasia in
schwannlan proliferations. Basement membrane material can be detected in association with
schwannian proliferations via reticulin staining or type IV collagen or Iaminin immunostaining, but
expression of these determinants can probably also be found in some desmoplastic melanomas and
It Is unlikely that precise discrimination will be possible on the basis of immunohistochemistl)' alone
• Neurofibroma offers some cytologic resemblance to desmoplastic melanoma, but In general
neurofibroma cells are small and show little hyperchromasla. Most neurofibromas display a
complete lack of stromal sclerosis. 11 is important to remember that some neurofibromas show
involvement of the perineural space as well as infiltration of the superficial subcutis (subcutaneous
infiltration is typical of so-called dfffuse neurofibroma), and these features should not be over·
interpreted as evidence of malignancy
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Scar, hypertrophic scar, or keloid is often the original diagnosis of record when persistent
desmoplastic melanomas are diagnosed in retrospect by experts. This diagnostic pitfall, which
reftects an overemphasis of the pattern created by sclerotic stroma, is best avoided through proper
attention to biopsy adequacy, assessment of circumscription, and appropriate utilization of
immunoperoxidase staining
Atypical fibroxanthoma occasionally shows a sclerotic pattern and will be discussed at length In a
following section
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CASE1 5
SPINDLE CELL (DESMOPLASTIC) SQUAMOUS CELL CA RCINOMA
DISCUSSANT: Timothy McCalmont. MD
Clinical features
• Papule, plaque. or nodule, up lo several em In diameter
• Firmness. induration. and/or sclerosis, commonly
• Hyperkeratosis and ulceration uncommon, in direct contrast to conventional squamous cell
carcinoma (SCC)
• Slight male predominance. similar to conventional sec
• Most lesions develop on sun·damaged skin of the central lace
• The clinical appearance is not distinctive and microscopic examination is required for definitive
diagnosis
Microscopic features
• Proliferation of spindled cells In an infiltrative pattern with expansion of the reticular dermis
• Subcutaneous involvement, commonly
• Perineural involvement, commonly, especially when stromal sclerosis (desmoplasia) is present (over
50% of cases in large series have shown perineural extension of carcinoma)
• Intramuscular involvement, sometimes
• Variable cytoplasmic keratinization, manifest in some lesions subtly as cytoplasmic eosinophilia and
crisp cytoplasmic outlines, w~h overt foci of keratinization evident in some instances
• Coexistent ep~helioid foci, sometimes
• Stromal fibrosis, virtually always, or sclerosis, some of the time
• Acantholysis, only rarely
Special stains or studies
• lmmunoperoxidase staining is vital to the verification of lineage in all cases lacking overt
keratinization. Furthermore, as collision lesions In which the superimposHion of carcinoma and
melanoma or carcinoma and atypical fibroxanthoma have been documented, nis prudent to verify
that the spindle cell component is of the same lineage as the keratinizing component, when two
distinct populations of neoplastic cells are identifiable
• A variety of keratin immunostains can be utilized to confirm epithelial lineage. In the experience of
many investigators, employing either a keratin "cocktail" or reagents that identify high molecular
weight keratins are most useful for the verification of squamous epithelial lineage. Assessment of
low molecular weight keratin expression (using reagents such as Cam5.2) is probably Jess useful in
this setting
• S100 protein immunostaining can be utilized to exclude desmoplastic or spindle cell melanoma from
the differential diagnosis
• Stains lor epithelial mucins (mucicarmine or colloidal iron) can be utilized if indicated to seek
evidence of glandular differentiation, as would be expected in adenosquamous carcinoma (discussed
further below)
• p75 immunostaining can not be utilized to discriminate desmoplastic melanoma from desmoplastic
carcinoma, as it is expressed by both neoplasms. Expression appears to thus be related to the
presence of desmoplasia and unrelated to lineage
Important aspects
• Spindle cell and desmoplastic SCC are not Interchangeable terms, although there Is extensive
overlap between the 2 entitles. The relationship is analogous to that shared by desmoplastic
melanoma and spindle cell melanoma. Spindle cell sec Is a broader term, referring to all
carcinomas in which a significant spindle cell component Is identifiable. Desmoplastic carcinoma is
a narrower term, referring to carcinomas that show not only spindled cells but also significant stromal
sclerosis
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Spindle cell and desmoplastic SCC bolh show greater subclinical extension than conventional SCC,
and both pose a greater problem to the surgeon in terms of establishing local control. Ample
margins are indicated, unless anatomically impossible, to avoid persistent local disease
In light of a high rate of local recurrence (persistence) after conventional surgical measures, strong
consideration should be given to micrographic surgery or frozen section control of margins during
resection. Keratin immunostaining can be utilized to supplement the final assessment of margins
Adjunctive post-operative radiotherapy can be considered to supplement local control for carcinomas
with perineural involvement

Differential diagnosis
• Desmoplastic or spindle cell melanoma (discussed above) can mimic spindle cell or desmoplastic
carcinoma nearly indenlically. Unequivocal evidence of keratinization and a lack of an associated
intraepidermal melanocytic proliferation are features that favor carcinoma. lmmunoperoxidase
stains should be employed to supplement the light microscopic assessment of lineage in most
instances
• Desmoplastic basal cell carcinoma (also known as morpheaform BCC) resembles desmoplastic
carcinoma in that both display sclerotic stroma, but is usually readily distinguishable on the basis of
the basaloid neoplastic cells that compri!m the lesion. A spindle cell component is uncommon in all
forms of BCC
• Adenosquamous carcinoma is a designation used to describe carcinomas with both keratinization
and glandular differentiation, and some studies have suggested lhalthls diagnosis is associated with
a grave prognosis. Adenosquamous carcinomas are not typically composed of spindled cells, but
stromal sclerosis is common. In our experience, the clinical behavior of adenosquamous carcinoma
is similar to that of desmoplastic carcinoma, and thus a meticulous search for evidence of glandular
differentiation is probably not warranted. At the present time, it seems likely that the presence of
glandular differentiation does not hold any independent prognostic significance
• Atypical fibroxanthoma (discussed lurther below) shows a spindled configuration almost always and
can display a sclerotic or desmoplastic pattern at times. The distinction between atypical
fibroxanthoma and spindle cell carcinoma has been based upon ultrastructure In the past, but lineage
is largely determined by immunoperoxidase staining results (in an appropriate microscopic context}
at the present time
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CA SE16
ATYPICAL FIBROXANTHOMA (SUPERFICIAL MALIGNANT FIBROUS
HISTI OCYTOMA)
DISCUSSANT: Timothy McCalmont, MD
Clinical features
• Papule or nodule of variabl·e. size, usually <2 em in diameter
• Occurrence on sun-damaged skin of older individuals, almost always
• Distribution on the head and neck area, almost always
• Nose, cheek, and ear are common locations
• Development after external radiation, sometimes
• The clinical appearance rs not distinctive and microscopic examination is mandatory for specific
diagnosis
Microscopic feat ures
• Nodular proliferation of spindled and polygonal cells with pleomorphic nuclei, usually centered in the
reticular dermis (often in the upper half of the dermis)
• Multinucleate neoplastic cells, commonly
• Mnotic figures commonplace, almost always, often wnh numerous atypical forms
• Fine cytoplasmic vacuolization. commonly
• Fascicled pattern, sometimes, in lesions in which spindled cells predominate
• Stromal selerosis, rarely
• Foci of bone or cartilage , rarely
.• Osteoclastic giant cells, rarely
• Patterns of atypical fibroxanthoma (AFX):
• Conventional:
Prototypically. lesions consist of a mix of spindled and multinucleate
cells, at least some of which exhibit cytoplasmic vacuolization. Mitotic figures.(including
atypical forms) are commonplace in this and all other patterns
• Fascicular: Cells with spindled configurations predominate, arrayed as fascicles and/or in a
haphazard pattern
• Xanthomatous:
Cells with vacuolated cytoplasm predominate, reminiscent of xanthoma
or xanthogranuloma
• Osteoclastic:
Osteoclastic giant cells are scattered throughout, usually within a
proliferation that otherwise resembles conventional AFX
• Sclerotic:
Sclerotic stroma accompanies spindled neoplastic cells, creating a
desmoplastic configuration
• Myxoid:
Rarely, abundant mucinous stroma accompanies the pleomorphic
neoplastic cells
Incompatible microscopic features
• The term atypical fibroxanthoma refers.to a malignant neoplasm by definition, and must be reserved
for proliferations of fibrohistiocytic lineage that are known to be malignant on the basis of cytology,
architecture, or both. There are a variety of benign fibrohistiocytic proliferations that ·can display
atypical nuclear features, but the appellation atypical fibroxanthoma should not be conferred on such
lesions, to prevent diagnostic contusion and error
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Special stains or studies
• There are no known conventional hislochemical slalns that are useful in confirming the diagnosis of
AFX
• A wide variety of immunohistochemical stains have been evaluated and forwarded as aids to the
diagnosis of AFX. Most of these reagents, including "histiocytic" or fibrohistiocytic determinants such
as lysozyme, CD68, Mac387, factor Xllla, and others. hold both extremely low sensitivity and
specificity, and thus are virtually valueless in confirming the diagnosis
• S 100 lmmunostaining is vital to exclude spindle cell or desmoplastic melanoma from the differential
diagnosis. II Is also important to remember that many S100+ dendritic cells can be intercalated
within AFX and should not be overinterpreted as evidence of melanoma
• Keratin lmmunostaining is vijal to exclude spindle cell or desmoplastic carcinoma from the
differential diagnosis. There have been reports of keratin expression by AFX, suggesting that some
lesions are of ambiguous lineage, which has not been a practical concern in routine practice. In the
experience of several laboratories, reliance on reagents that detect expression of high molecular
weight keratins is useful in the distinction of spindle cell carcinoma from AFX
Important aspects
• The designation atypical fibroxanthoma refers to a superficial form of malignant fibrous histiocytoma
(MFH), in which the neoplasm is confined to the dermis. Atypical fibroxanthoma generally holds a
favorable prognosis with lijfle risk of metastasis. At the present time, the favorable behavior of AFX
is thought to be due to the supelfiCiallocatlon of the neoplasm rather than an inherently diminished
degree of biological aggressiveness. The basis for this belief is the fact that the microscopic patterns
of both AFX and MFH are identical, and molecular studies also support this conclusion as a similar
distribution of aberrations in ploidy is present In both disorders
• When a lesion with the microscopic pattern of AFX shows significant involvement of the subcutis, or
involves muscle or fascia, or displays conspicuous necrosis or vascular invasion, then by convention
the designation MFH should be utilized. Although the break point seems somewhat arbitrary, these
factors are associated with a measurable nsk of persistence or metastasis and thus warrant more
rigorous therapy and follow-up
• Atypical flbroxanthoma is, in essence, a diagnosis of exclusion, as there are no pathognomonic
clinical, microscopic, or immunoperoxidase parameters for the diagnosis. A diagnosis of AFX is only
tenable when carcinoma and melanoma (and sometimes leiomyosarcoma) have been excluded from
the differential diagnosis. Exclusion of these entitles from the differential diagnosis is based upon
careful microscopic interpretation jointly whh appropriate immunohistochemical results
Differential diagnosis
• Desmoplastic or spindle cell melanoma is discussed comprehensively in a previous section. The
crhical elements that permij distinction include careful microscopy and immunostaining forSt 00
protein
• Desmoplastic or spindle cell carcinoma is also discussed comprehensively above. Careful
microscopy and immunostaining to evaluate keratin expression, especially expression of high
molecular weight keratins, are key to the exclusion of carcinoma
• Leiomyosarcoma is composed of pleomorphic spindled cells and enters the differential diagnosis
predominantly when a fascicled pattern is present. The distinction is complicated by virtue of the
fact that examples of AFX display myofibroblastlc differentiation, and weak actin expression can be
detected lmmunohistochemically in such instances. By conventional microscopy, leiomyosarcoma
usually shows a strikingly fascicled pattern while AFX does not, and the distinctive blunt-ended nuclei
of smooth muscle neoplasms should also be sought as evidence. lmmunohistochemlcally, while
both entities can display actin positivity, leiomyosarcoma usually shows a strong reaction and also
expresses desmin filaments, which are typically not detectable in myofibroblastic proliferations
• Xanthoma and xanthogranuloma are typically separable from AFX by virtue of a lack of nuclear
atypicality or pleomorphism. When making this fudgment, it should be kept in mind that the
presenoe of abundant vacuolated cytoplasm makes the appearance of atypical nuclei less ominous,
and thus an example of AFX with striking xanthomatous cytoplasmic alteration may be difficult to
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distinguish from a xanthomatous infiHrate in some instances. A caref.ul search for mitotic figures and
atypical mitotic forms can be useful in this setting
Dermatofibroma can sometimes show scattered pleomorphic nuclei, analogous to the changes
observed in "ancient" schwannoma. This pattern has been referred to as "atypical" dermatofibroma.
"dermatofibroma with monster cells," and "pseudosarcomatous" dermatofibroma. Although large
atypical nuclei can be encountered (so-called degenerative atypia) in lesions of this type,
architeclural parameters and the clinical context usually support a benign interpretation. Mitotic
figures are usually inconspicuous, as would be expected in a benign lesion
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CASE17
CUTANEOUS LEIOMYOSA RCOMA
DISCUSSANT: Timothy McCalmont, MD
Clinical features
• Nodule or tumor, often 2 em or less In diameter at presentation
• Male predominanc,e, 2:1 or greater
• Develop on extremity more commonly than trunk
• Solitary lesions, almost always (multiple lesions should raise the possibility of metastasis)
• Painful, commonly (similar to leiomyoma}
Microscopic features
• Nodular dennal and/or subcutaneous proliferation of spindled cells arrayed as short or elongated
fascicles
• Blunt-ended, elongated neoplastic nuclei with surrounding eosinophilic cytoplasm
• Juxtanuclear vacuoles detectable in fascicles cut on cross-section
• Variable nuclear changes ranging from slight hyperchromasia to profound pleomorphism
• Variable numbers of mHotic figures, usually 2 or more per 10 high-magnification microscopic fields
• Multinucleate neoplastic cells, sometimes, but extreme pleomorphism (pleomorphic
leiomyosarcoma) is uncommon
• Necrosis and hemorrhage, sometimes
• Myxoid alteration, sometimes
• Nuclear palisading, rarely
Incompatible microscopic features
• Encountering a smooth muscle neoplasm w~h nuclear pleomorphism but wHh a relatively small and
sharply circumscribed architectural pattern should raise consideration of an unusual leiomyoma
variant ("symplastic" leiomyoma) In the differential diagnosis
Special stains or studies
• Smooth muscle lineage can usually be reliably suspected on the basis of conventional microscopy,
as neoplastic smooth muscle cells display a fascicled pattern and distinctive, elongated, blunt-ended
nuclei
• Histochemical stains were relied upon historically but are little used at the present time. Myofibrils
stain red ~h the trichrome technique, but the red reaction is diminished in some smooth muscle
proliferations due to degenerative fibrosis (which binds the blue or green counterstain). Smooth
muscle cells usually contain abundant cytoplasmic glycogen, detectable via the PAS·D technique
• Myofilaments and other specific attributes are detectable via uHrastructural examination, but this
approach Is rarely ,employed because of the ease and accessibility of immunoperoxidase methods
• lmmunohistocherriical confinnation of lineage is the accepted standard. Several different reagents
can be employed to detect actin filaments, but some degree of reactivity can also be expected within
myofibroblastic proliferations and thus posttive reactions are not entirely specific. Desmin
intermediate filaments are expressed in the majority of cases and a positive reaction provides solid
confirmation of lineage
Important aspects
• Tissue location is important in assessing prognosis, similar to atypical fibroxanthoma/mallgnant
fibrous histiocytoma. Sarcomas confined to the reticular dennis hold little metastatic risk, while the
risk of metastasis from subcutaneous leiomyosarcoma is considerably greater. The metastatic risk
Increases if there is extensive involvement of soft tissue
• Although nodal metastasis has been documented, hematogenous dissemination is the primary rout.e
of distant spread
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Differential diagnosis
• Atypical fibroxanthomalmalignant fibrous histiocytoma can display fascicled patterns, usually in the
context of nuclear and cytoplasmic features that do not support smooth muscular lineage. Actin and
desmin lmmunostaining can be utilized to provide confirmation of the light microscopic impression.
It should be kept in mind that AFX can display myofibrobiastic differentiation and actin positivity, and
thus a positive actin immunostain alone is not sufficient evidence to support a diagnosi.s of
leiomyosarcoma
• Malignant peripheral nerve sheath neoplasm (malignant Schwannoma) and cellular Schwannoma
consist of cellular spindle cell proliferations in which a fascicled pattern can be expected. Careful
attention to nuclear detail can prove helpful In avoiding misdiagnosis, as nuclei in nerve sheath
proliferations are usually delicately tapered rather than blunt. It should also be kept in mind that
sharp circumscription and a relative lack of mitotic figures are integral to the diagnosis of cellular
Schwannoma. lmmunoperoxidase staining provides clear-cut confirmation of diagnosis in this
setting, as nerve sheath proliferations uniformly express S100 protein, and expression of smooth
muscle determinants would be truly exceptional
• Symplastic leiomyoma Is a designation that refers to a benign smooth muscle proliferation In which
atypical but benign nuclear changes are encountered, similar to the changes observed In "anclenf'
schwannoma, pleomorphic lipoma or fibroma, and related ent~ies. Ahhough symplastic (or
pleomorphic) leiomyomas display nuclear changes that are worrisome, careful attention to
architectural details permits an appropriately benign interpretation, as the lesions are typically small
and well-circumscribed. A directed search for mitotic figures is also warranted, as mitotic figures are
common In leiomyosarcoma but are uncommon in all forms of benign smooth muscle proliferations
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CASE 18
INFANTILE MYOFIBROMA
DISCUSSANT: Timothy McCalmont, MD
Clinical features
• Sol~ary nodule or tumor in the dermis, subcutis, or soft tissue, up to several em in diameter
• Ulceration, rarely. usually only when large lesions are present
• Head and neck commonly involved, with involvement of the extremities less commonly and
involvement of the viscera only rarely
• Males predominate over females by 2:1
• Most common In infants and children but also develops in aduhhood
• Asymptomatic, usually
• Multiple lesions (known as myotibromatosis) involve skin and soft tissue, but visceral involvement is
relatively more common In comparison to solitary lesions
• Myofibromatosis affects children or infants almost exclusively
• Multiple lesions found in soft tissue, skeleton, lung, heart, and gastrointestinal tract, in order of
decreasing frequency
Microscopic features
• Nodular or muhinodular proliferation of spindled cells, usually arrayed largely as fascicles
• Central necrosis of large nodules, commonly, with encystification it pronounced
• Sharp circumscription
• Eosinophilic or amphophilic cytoplasm, wilh amphophilic cytoplasm predominating In fascicled areas
• Blunt-ended, leiomyoma-like nuclei, usually only focally
• Complex vascular pattern with hemangiopericytoma·like pattern, commonly
• Chondroid differentiation, rarely
Special stains or studies
• As the name implies, myofibroma is of myofibroblastic lineage; actin immunostaining can be
performed to confirm presence of myofilaments, but desmin staining is usually negative
• Ultrastructural examination used historically to demonstrate myofibrils
• Phosphotungstic acid-hematoxylin (PTAH) stain used historically to demonstrate fibrils; this
approach has been obviated by accessibility of actin staining
Important aspects
• Solitary lesions are benign and warrant no more than conservative excision
• Prognosis Is associated with extent of disease: patients with single lesions or small numbers of
lesions need little if any therapy and lesions not uncommonly undergo spontaneous regression.
Infants with multiple.lesions (especially multiple visceral lesions) often die soon after birth with
respiratory distress, although the exact mechanism of death in such cases has not been firmly
established
Differential diagnosis
• Leiomyosarcoma can display central necrosis and similar cytologic characteristics, but is
distinguishable from myofibroma on the basis of circumscription, lack of cytologic atypism, and e
scarcity of mitotic figures. Although both leiomyosarcoma and myofibroma contain actin filaments,
strong expression of desmin favors leiomyosarcoma
• Leiomyoma typically shows a greater degree of smooth muscle differentiation, with a more strikingly
fascicled pattern and a greater degree of cytoplasmic eosinophilia of neoplastic cells. Necrosis does
not typically occur in leiomyomas, nor does a hemangiopericytoma·like pattern
• Nodular fascmis is a pseudosercomatous, benign neoplasm-like proliferation that can involve the
dermis, subcutis, or soft tissue. Delicate, elongated spindled cells set in an inflamed, loos~ myxold
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matrix are characteristic, and the overall paHem can resemble the configuration seen on a cell tissue
culture plate. Nodular fasciijis does not usually display a strikingly fascicled pattern, but both
myofibroma and nodular fascmis are of myofibroblastic lineage and both express actin myofllaments.
The distinction is usually based upon the cytologic and cytoplasmic appearances of the spindled
cells, the inflammatory background of nodular fasci~is, and the clinical context, as special stains are
not unequivocally diagnostic.
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CASE19
EPITHELIOID HEMANGIOENDOTHELIOMA
(LOW-GRADE EPITHELIOID ANGIOSARCOMA)
DISCUSSANT: Timothy McCalmont, MD
Clinical features
• Incidence equal in men and women
• Nodule or tumor w~hin skin or deeper soft tissue
• Hemorrhagic or purpuric appearance, only rarefY; often no clinical or gross pathologic Indication of a
vascular neoplasm
Microscopic features
• In skin, neoplastic cells are pos~ioned interst~ially throughout an expanded reticular dermis
• Infiltration of superficial subcutis, sometimes
• Overlying dermatofibroma-like epithelial hyperplasia, relatively commonly
• In soft tissue, nodular proliferation of neoplastic cells is often found in continully with a large artery or
vein
• Polygonal neoplastic cells with large nuclei and ample cytoplasm, usually
• Spindle cell component, sometimes, usually in association w~h an epithelioid component and with
the epithelioid component predominating
• Intracytoplasmic vacuoles (lumina), focally (forming so-called blister cells)
• Intranuclear pseudo-inclusions,. sometimes
• Variable nuclear pleomorphism and varying numbers of m~otic figures
Special stains or studies
• Epithelioid hemangioendothelioma Is of vascular lineage, and lineage confirmation by
immuneperoxidase staining is the usual standard for diagnosis
• CD31 probably holds the greatest reliabil~ of any single reagent in this setting, with relatively high
sensitiv~ and specific~
• Ulex europaeus lectin and factor VIII-related antigen are older reagents that remain useful in this
setting. It should be kept in mind that Ulex lectin nonspecifically binds to many carcinomas, which
are often In the differential diagnosis of epithelioid hemangioendothelioma, and thus cautious
interpretation of lectin positiv~ is necessary
• While CD34 avidly labels normal endothelium, ~ is not a reliable reagent for recogn~ion of epithelioid
vascular neoplasms
• Laminin·or lype IV collagen basement membrane material invests individual neoplastic cells and Is
detectable immunohistochemically; a similar reaction can be detected using a reticulin stain
• Keratin stains can be considered to evaluate carcinoma and ep~helioid sarcoma as considerations in
the differential dia')Vosis
Important aspects
• The term hemangioendothelioma is a useful designation that is fundamentally flawed, as it refers to
a hodge-podg~ of neoplastic and non-neoplastic vascular disorders, and thus the term is easily
misunderstood or misinterpreted. Various uses of the term are discussed in the section regarding
differential diagnosis that follows
• The prognosis of epithelioid hemangioendothelioma appears to be more favorable than that of
conventional or epithelioid angiosarcoma. The metastatic rate for all soft tissue and skin lesions is
approximatelY 30%, but many metastases are to regional lymph nodes. The mortallly rate
associated with epithelioid hemangioendothelioma of skin or soft tissue is much lower than that of
epithelioid hemangioendothelioma arising in solid organs
• Although the concept of hemangloendot!lelloma is flawed, support can be found for retention of the
diagnosis of epithelioid hemangioendothelioma on the basis that it is relatively reproducibly
diagnosed ·and that the diagnosis identifies vascular neoplasms of low malignant potentiaL _conflicts
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in classification often stem from the presence of a significant spindle cell component (leading to
diagnostic possibil~ies such as spindle cell hemangioendothelioma or Kaposi's sarcoma) or the
presence of striking nuclear pleomorphism (leading to consideration of epithelioid angiosarcoma as a
possible diagnosis)
Differential diagnosis
•

•

•

•

Epithelioid angiosarcoma falls on a spectrum with epithelioid hemangioendothelioma, and the
distinction of angiosarcoma from hemangioendothelioma is not always clear cut. In general,
epithelioid angiosarcomas show a greater degree of nuclear pleomorphism and conspicuous mitotic
figures, and often display a sheet-like growth pattern and necrosis, features that are not usually
found in hemangioendothelioma
Hemangioendothelioma refers to a variety of vascular proliferations wtth differing biological potential.
The usual considerations include
• Infantile hemangioendothelioma, a historical designation for hemangiomas of infancy that should
be discarded
• Epithelioid hemangioendothelioma, the basis tor this discussion
• Spindle cell hemangioendothelioma, a lesion that is in most instances a non-neoplastic
proliferative vascular reaction that is observed in association wtth vascular mattormations.
whether idiopathic or iatrogenic. Spindle cell areas of epithelioid hemangioendothelioma display
a pattern virtually identical to the spindle cell areas of spindle cell hemangioendothelioma , and
thus ~ Is vital to interpret such areas In the context of the entire lesion and the clinical history to
avoid misdiagnosis
• Kaposiform hemangioendothelioma, an apparently benign vascular proliferation observed in
patients wtth large or extensively distributed infantile hemangiomas, which often presents.in
association w~h consumption coagulopathy (so-called Kasabach·Merrin syndrome) or
tymphangiomatosls. The name derives from a spindle cell proliferation that resembles Kaposi's
sarcoma. In contrast to KS, Human Herpesvirus 8 (HHV-8) genome is not detectable, even via
molecular techniques
• Retiform hemangioendothelioma, which is probably best thought of as a form of angiosarcoma
wtth a retiform pattern, which has not yet been accepted as a clinicopathologic enttty of
significance
Epithelioid sarcoma Is a high-grade form of sarcoma that is composed of polygonal or ep~helloid
neoplastic cells. In contrast to the interstitial pattern of hemangioendothelioma, epithelioid sarcoma
usually displays a solid pattern composed of sheets of polygonal cells, and geographic zones of
necrosis are typical. lmmunoperoxidasa confirmation of lineage can be useful in the distinction as
well, as epithelioid hemangioendotheliomas express vascular determinants, which are not usually
expressed by epithelioid sarcoma, which avidly expresses keratin and vimentin filaments. It should
be noted that epithelioid vascular neoplasms are rarely keratin positive
Metastatic carcinoma, especially metastatic adenocarcinoma, can display a hemangioendotheliomalike interstnlal pattern of polygonal cells with cytoplasmic lumina. If distinction is not possible on the
basis of conventional microscopy, then histochemical stains for mucin or immunoperoxidase stains
can be performed to provide unequivocal diagnosis
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CASE20
GLOMANGIOMYOMA
DISCUSSANT: Timothy McCalmont, MD
Clinical features
• Solitary lesion, almost always
• Red, reddish-Oblue, or violaceous nodule, usually <1 em in diameter
• Acral sHes common: finger, toe, hand, foot, forearm
• Uncommon but can develop where glomus bodies absent: lrunk, trachea, gastrointestinal tract
• Paroxysmal pain characteristic, exacerbated by cold or tactile stimulation
Microscopic features
• Proportions of glomus cells, vascular spaces, and smooth muscle bundles vary from lesion to lesion
• Distinctive smooth muscle component present in roughly 10% of all glomus neoplasms
• Glomus cells are cuboidal or polygonal, w~h eosinophilic cytoplasm around monomorphous, rounded
nuclei
• Glomus cell boundaries usually indistinct, but can be accentuated by utilizing toluidine blue, raticulin,
or basement membrane immunostalns
• "Degenerative" nuclear atypia, sometimes
• Granular cell cytoplasmic aneration, rarely
• Vascular channels of varying caliber
• Myxoid or "hyaline" stromal change, sometimes, usually in the vicin~ of vessels
• Smooth muscle elements singly or in small fascicles in association with vessels
• Usually well-circumscnbed, but intercalated adipocytes can yield the suggestion of an infiltrative
pattern
Special stains or studies
• Reticulin stains used historically to confirm presence of pericellular basement membrane network
• Ultrastructural examination used historically, with cell recognHion based upon the presence of
prominent pericellular basement lamina and cytoplasmic myofibrils
• Actin or desmin immunostalns can be utilized to detect cytoplasmic myofilaments, a characteristic
feature of these modified smooth muscle cells
• Lamlnln or type IV collagen lmmunostains can be used to detect pericellular basement membrane
network
• S100 protein immunostainlng useful to exclude melanocytic neoplasms
• Keratin, EMA. CEA immunostains useful to exclude epithelial neoplasms, especially neoplasms with
ephhelial adnexal differentiation
Important aspects r '
• Glomus cells represent modffied smooth muscle cells, and their immunophenotype (discussed
above) reflects their muscular heritage
• Glomus neoplasms that occur in muhiplic~ usually display associated large dilated vascular spaoes,
a pattern known as glomangioma. The inhernance of glomangioma is thought to be autosomal
dominant with incomplete penetrance. In contrast to solnary glomus neoplasms, which are
commonly subungual, multiple glomangiomas almost never Involve the nail bed.
Glomanglomyomas are not known lo be multiple wHh any degree of frequency
• Glomus neoplasms are biologically stable lesions that are almost universally benign. Malignant
transfonmation (evolution into glomangiosarcoma) is exceptionally rare
Differential diagnosis
• EpHheliold vascular neoplasms, including ephhelioid angioma, epH.helioid hemangioendothelioma,
and epithelioid angiosarcoma, can assume cytologic appearances similar to glomus tumors~
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Epithelioid vascular lesions differ fundamentally in that the polygonal cells are those lining the
vascular spaces, while the polygonal cells in a glomus neoplasm are positioned in a subendothelial
location. Cytoplasmic lumina (which appear as vacuoles, creating the pattern of a so-called blister
cell) are common in epithelioid vascular neoplasms but are absent in glomus neoplasms. Both
entities show associated basement membrane, and thus type IV collagen and laminin immunostains
have no discriminatOty value. Epithelioid vascular neoplasms are discussed more fully in the
previous section
Hidradenoma, a benign adnexal neoplasm of either apocrine or eccrine lineage composed of
polygonal cells with pallid cytoplasm, can simulate the pattern of a glomus neoplasm. Hidradenomas
frequently display a "solid-cystic" configuration, and the cystic spaces can mimic dilated vascular
spaces, compounding the difficulty. Distinction is readily made through use of immunoperoxidase
stains to confirm lineage, as hidradenomas are epithelial neoplasms and g lomus tumors are nol. or
through the use of basement membrane immunostaining (present in .glomus neoplasms, absent in
hidradenoma
Cutaneous mixed tumor (also known by the misnomer chondroid syringoma) is a hamartomatous
adnexal proliferation of either apocrine or eccrine lineage. Mixed tumors consist of epithelial
structures with tubular differentiation, surrounded by mesenchymal stromal elements. Mixed tumors
of eccrine lineage show small cells that lorm small tubular structures, and mixed tumors of apocrine
lineage are composed of large pallid cells arrayed as large branching structures. The pallid cells and
dilated tubular structures of an apocrine mixed tumor can closely simulate a glomus neoplasm, and
the resemblance is furthered by surrounding myxoid, adipocytic, or chondroid stroma, similar to the
pattern observed in many glomangiomas. As noted in the previous paragraph, the distinction is
readily made via Immunohistochemical staining
Melanocytic nevi can resemble glomus neoplasms in soma instances. The distinction is readily
made though use of immunoperoxidase stains, as melanocytic neoplasms express $100 protein
almost universally, while this determinant Is not expressed by glomus cells
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Image Captions
Fig. 1. Trichofollicuioma. A cystically dilated infundibular zone is surrounded by a radial array of
follicular elements (A). At higher magnification, fully formed vellus follicles, germinative
elements, and isthmic foci are evident (B).
Fig. 2. Trichoblastoma. There is a well circumscribed mass composed of interconnecting ribbons of
peripherally palisaded basalold cells (A). At the periphery of the neoplasm, no clefting is
apparent between the epithelium and stroma. Note ductal differentiation, evident as small round
spaces lined by eosinophilic cuticles. Eocrine and apocrine ducts are indistinguishable by light
microscopy (B). Elsewhere in the neoplasm, there is mucinous stroma similar to that seen in
basal cell carcinoma (C).
Fig. 3. Proliferating follicular-cystic neoplasm (proliferating pilar neoplasm). A circumscribed
nodule with conspicuous central keratinization is evident at scanning magnHication (A). The
solid areas of the lesion are composed of cells wnh pallid or eosinophilic cytoplasm (B). At high
magnification, dyskeratotic foci and cells wnh enlarged, somewhat atypical nuclei are
appreciable.
·
Fig. 4. Matrical carcinoma. There is an ulcerated mass composed of cystic aggregations of epnhelial
cells and inflamed, fibrotic stroma (A). Matrical cells are arranged in crowded oollections, and
they have scant cytoplasm, small distinct nucleoli and a high mnotic rate. Here they exhibit two
pathways of <flfferentiation, forming clear cells Onner root sheath differentiation) and shadow
cells (a distortion of hair shaft differentiation) (B). The matrical cells themselves have anaplastic
nuclei and there are atypical mnotic figures.
Fig. 5. Sebaceous carcinoma. This large nodular lesion shows conspicuous sebaceous differentiation
even at relatively low magnifications (A), but atypical nuclei and mnotic figures are only
appreciable with closer inspection (B & C). There are also foci of necrosis of neoplastic
sebocytes that were formerly viable, a feature of malignancy (D).
Fig. 6 . Syringofibroadenoma. This unusual neoplasm Is strikingly broad, and has interoonnecting
ribbons of cuboidal epithelial cells within a thickened paplllaJY dennis (A). The ribbons taper In
size as they penetrate the dermis (B), and exhibit ductular differentiation (C). At the periphery of
the lesion is evidence of follicular germinative differentiation. with palisading of basalold cells
(D).

Fig. 7. Erythema elevatum dlutlnum, late nodular lesion. This patient had many nodules with similar
microscopic features, namely a multinodular mass composed of laminated collagen and
fibroblasts (A). Evidence that this process begins as a vasculitis is that neutrophlls and nuclear
dust are both present (B).
Fig. 8. Spider bite. There is a dense diffuse infiltrate of neutrophlls within the dermis and subcutis (A).
Abundant nuclear dust is present (B), without evidence of vasculitis.
Fig. 9. Marginal zone lymphomalimmunocytoma. Low grade B-<:ell lymphomas analogous to those
found in mucosal sites occur in the skin. Some European pathologists schooled in the Kiel
classification use the term immunocytoma, while others term cases·such as this one In which
reactive lymphoid follicles are prominent marginal zone lymphoma, reserving immunocytoma for
cases In which there are sheets of plasmacytoid lymphocytes. Regardless, nIs Important to
reoognlze that this lymphoma does not obey many of the tradttional rules for distinguishing
lymphoma from pseudo lymphoma In the skin. The dermis is often involved in a patchy fashion
(A), and in other cases, the infiltrate can even be 'top-heavy•. There are residual lymphoid
follicles (C), with expansion of the interfollicular areas by a variety of cell types. Note a rim of
dispersed cells at the edge of the nodular infiltrate (B). These cells are mostly
lymphoplasmacytoid lymphocytes are represent the main clonal population of this neoplasm {D).
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Fig. 10. Mycosis fungoides with irregular epidermal hyperplasia. Note the verrucous reaction to
permeation of the epidermis and papillary dermis by neoplastic lymphocytes (A). This is only
one of a wide variety of clinical and histopathologic variants of this protean disease. The
epidermis elsewhere in this lesion is riddled by lymphocytes with large, irregularly shaped and
hyperchromatic nuclei (8).
Fig. 11. Blue nevus. There are many torms of blue nevus- the traditional dichotomy between "common•
and 'cellular" is an oversimplification. One form of •cellular" blue nevus consists of spindled or
oval melanocytes arranged in compact fascicles. This variant is often deep, and protrude.s into
the subcutis (A). The sparsely cellular areas represent foci of ischemic degeneration sometimes
resulting in the accumulation of plasma and later fibrosis in these areas, a process termed
"encystification" (B). An area of degeneration at higher magnification (C) . This particular lesion
has small monomorphous nuclei with punctate nucleoli. Note the presence of a few giant cells
(D).
Fig. 12. Spitz's nevus. The stereotypic wedge shape ot the lesion is apparent, accentuated by the
wedge shape of the specimen. At scanning magnification one can make out irregular epidermal
hyperplasia, and a decrease in cellularity in the lower part of the lesion (A). There are large
clefts separating junctional melanocytes from each other, as well as from the adjacent epidermis
(B). Cytologic detail of melanocytes in the upper portion of the lesion (C). At the base of the
neoplasm, melanocytes are compactly aggregated in the adventitial dermis of a hair follicle
whose epithelium is no longer present (D}, but are dispersed as single cells between reticular
dermal collagen bundles (E}.
Fig. 13. Spitz's nevus with halo reaction. There is a polypoid, exophytic compound melanocytic
neoplasm with irregular epidermal hyperplasia (A). There are dense lymphocytic inftHrates in
both the superficial and deep portions of the lesion (B). In a more prototypical case,
lymphocytes would be present within the aggregations of melanocytes to a greater extent than
depicted here (C) .
Fig. 14. Desmoplastic melanoma . Spindled neoplastic cells fill and expand the reticular dermis, and
elastosis is also appreciable (A). The spindled cells are in close apposition to the epidermal·
dermal junction (B), and hyperchromatic cells with surrounding sclerotic stroma are clearly
evident deeper In the dermis (C). A junctional component of "ordinary" nested melanocytes is
present in this case (D), but is commonly lacking in this form of melanoma.
Fig. 15. Desmoplastic (spindle cell) squamous cell carcinoma. The neoplastic proliferation expands
the reticular dermis in a pattern similar to that of desmoplastic melanoma (A). lnfi~ration of
skeletal muscle (B, D) and perineural involvement (C) are readily idenmiable. The proliferation
abuts the epidermal-dermal junction (E). similar to desmoplastic melanoma and other entities,
and thus immunostains and careful morphOlogic assessment are integral to correct classification.
Fig. 16. Atypical fibroxanthoma . Elastosis abuts this nodular proliferation of atypical spindled cells
that is confined to the relatively superficial dermis (A). Mitotic figures and pleomorphic nuclei
are commonplace in this microscopically atypical but biologically indolent form of malignancy.
Fig. 17. Leiomyosarcoma. Fascicles of spindled cells extend throughout the reticular dermis and well
into the subcutis (A). The tightly fascicled pattern is typical of a smooth muscle neoplasm (8).
Hyperchromatic nuclei and mnotic figures are relatively conspicuous (C).
Fig. 18. Myofibroma. A well-circumscribed nodule shows central necrosis, even from low magnification
(A). A fascicled pattern and foci of chondroid differentiation are evident at higher magnifications
(B, C).
Fig. 19. Epithelioid hemangioendothelioma . Polygonal and spindled neoplastic cells are al'f<iyed
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throughout the reticular dermis in an interstitial pattern (A, B). The epithelioid morphology ls
more clearly recognizable,at higher magnfficatlon, as is nuclear pleomorphism and atypicallty.
Some cells display both atypical nuclei and cytoplasmic vacuoles or lumina (C).

Fig. 20. Glomangiomyoma. The lesion shows a hamartomatous flavor at low magnification, with
intervening adlpocytes (A). At higher magnification, vessels lined by polygonal or cuboidal
glomus cells (B) and vessels with subendothelial smooth muscle fascicles (C) are notable.
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