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Abstract: Benign follicular tumors comprise a large and heterogeneous group of neoplasms that share a common 
histogenesis	and	display	morphological	features	resembling	one	or	several	portions	of	the	normal	hair	follicle,	or	
recapitulate part of its embryological development. Most cases present it as clinically nondescript single lesions 
and	 essentially	 of	dermatological	 relevance.	Occasionally,	 however,	 these	 lesions	be	multiple	 and	 represent	 a	
cutaneous	marker	of	complex	syndromes	associated	with	an	increased	risk	of	visceral	neoplasms.	In	this	article,	
the authors present the microscopic structure of the normal hair follicle as a basis to understand the type and 
level of differentiation of the various follicular tumors. The main clinicopathological features and differential di-
agnosis	of	benign	follicular	tumors	are	then	discussed,	including	dilated	pore	of	Winer,	pilar	sheath	acanthoma,	
trichoadenoma,	 trichilemmoma,	 infundibuloma,	proliferating	 trichilemmal	cyst/tumor,	 trichoblastoma	and	 its	
variants,	pilomatricoma,	 trichodiscoma/fibrofolliculoma,	neurofollicular	hamartoma	and	 trichofolliculoma.	 In	
addition,	the	main	syndromes	presenting	with	multiple	follicular	tumors	are	also	discussed,	namely	Cowden,	
Birt-Hogg-Dubé,	Rombo	and	Bazex-Dupré-Christol	syndromes,	as	well	as	multiple	tumors	of	 follicular	 infun-
dibulum	(infundibulomatosis)	and	multiple	trichoepitheliomas.	Although	the	diagnosis	of	follicular	tumors	relies	
on	histological	examination,	we	highlight	the	importance	of	their	knowledge	for	the	clinician,	especially	when	
in	presence	of	patients	with	multiple	lesions	that	may	be	the	cutaneous	marker	of	a	cancer-prone	syndrome.	The	
dermatologist	 is	 therefore	 in	a	privileged	position	 to	recognize	 these	 lesions,	which	 is	extremely	 important	 to	
provide	further	propedeutic,	appropriate	referral	and	genetic	counseling	for	these	patients.
Keywords: Birt-Hogg-Dube	syndrome;	Hair	follicle;	Hamartoma	syndrome,	multiple;	Neoplasms,	adnexal	and	
skin	appendage
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INTRODUCTION
Benign	hair	follicle	tumors	(BHFT)	encompass	a	

large	number	of	relatively	rare	neoplasms	defined	by	
the type and degree of hair follicle differentiation as 
seen on their histologic examination.

They	generally	occur	on	 the	head	and	neck	of	
adults as a nondescript slow-growing solitary papule 
or	nodule,	 and	are	mostly	of	 exclusive	dermatologic	
relevance. However they can possess peculiar clinical 
features	enabling	the	diagnosis	and,	most	importantly,	
they	may	be	the	first	clinical	manifestation	of	complex	
visceral	 cancer-prone	 syndromes.	 In	 addition,	 some	
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can	mimic	primary	malignant	skin	neoplasms	or	pos-
sess a malignant counterpart from which they should 
be distinguished. Occasionally they can be misdiagno-
sed as benign or malignant sweat gland tumors.

Diagnostic criteria for BHFT are well establi-
shed	and,	from	a	practical	point	of	view,	the	main	is-
sue about these neoplasms concerns their differential 
diagnosis,	 i.e.	 the	 distinction	 among	 different	 BHFT	
depicting some type of hair follicle differentiation and 
the distinction between certain types of BHFT and ba-
sal cell carcinoma.	1,2

An Bras Dermatol. 2015;90(6):780-98.



An Bras Dermatol. 2015;90(6):780-98.

Their	 pathogenesis	 remains	 largely	 unknown.	
Loss	of	heterozygosity	of	mutated	 tumor	suppressor	
genes has been implicated in the genesis of some spo-
radic cases of BHFT in an analogous manner to their 
respective hereditary counterparts. 3	Additionally,	 in	
some cases a relationship with viral infection has been 
suggested.4

As	the	precise	diagnosis	of	these	tumors,	requi-
red	by	the	reasons	explained	above,	depends	on	the	si-
milarity of their histologic phenotype to the microsco-
pic	features	of	the	normal	hair	follicle,	a	short	review	
of	 the	 latter	 is	 provided	 emphasizing	 the	distinctive	
characteristics of the different anatomical regions of 
the adnexal.

MICROSCOPIC ASPECTS OF HAIR FOLLI-
CLE DIFFERENTIATION

The mature anagen hair follicle can be divided 
in	different	segments:	infundibulum,	isthmus,	“stem”	
and	bulb,	distinguishable	 from	each	other	by	the	or-
ganization	and	morphology	of	the	cells	that	compose	
them,	as	well	as	 their	 relative	disposition	 (Figure	1).	
Beyond these regions that correspond to a vertical sec-
tion	of	the	hair	follicle,	two	sheaths,	resulting	from	a	
horizontal	section	of	the	hair	follicle,	can	be	also	defi-
ned:	i)	an	outer	hair	sheath	(ORS)	extending	from	the	
base	of	the	bulb	to	the	base	of	the	infundibulum,	whi-
ch lays on a basement membrane that in some areas 
is	thickened	and	hyaline	(vitreous	membrane);	and	ii)	
an	inner	root	sheath	(IRS)	that	is	continuous	along	the	
bulb	and	the	stem,	disappearing	at	the	isthmus.	ORS	is	
composed of pale cells that are similar along the entire 
ORS.	 In	 contrast,	 IRS	 is	more	 complex	 as	 three	 con-
centric	cell	layers	are	identifiable:	Henle	layer,	Huxley	
layer	and	cuticle.	The	more	peripheral,	Henle	layer	is	
a single row column that encloses the double row Hu-
xley layer. These layers extend vertically from the bulb 
to	 the	 stem	and	 are	 composed	of	 cells	 characterized	
by the presence of conspicuous eosinophilic trichoh-
yalin	 granules	 (the	 hair	 equivalent	 to	 keratohyalin).	
These	cells	undergo	cornification	near	the	level	whe-
re	the	stem	initiates,	resulting	in	compact	corneocytes	
characterized	by	their	gray-blue	hue.	Cornification	is	
seen	earlier	(before	the	beginning	of	the	stem)	in	Henle	
layer than in Huxley layer. Cuticle is the most central 
layer	of	IRS	and	consists	of	axially	oriented	flat	minute	
pale cells.

Signs of infundibular differentiation
The infundibular epithelium is indistinguisha-

ble	 from	 that	 of	 the	 adjacent	 epidermis	 (Figure	 1A),	
consisting in:

(i)	a	basal	layer;
(ii)	a	spinous	layer	with	conspicuous	intercellu-

lar bridges;

(iii)	a	granular	 layer	of	granular	cells	with	kera-
tohyalin granules identical to those of the epidermis; and

	(iv)	a	basket-weave	stratum	corneum.	It	should	
be noted that the infundibulum is not a constituent of 
the	outer	root	sheath	(ORS).

Signs of Outer Root Sheath differentiation (is-
thmus; stem)

The	ORS	(trichilemma)	consists	of	rows	of	kera-
tinocytes	with	pale,	abundant	PAS-positive	cytoplasm,	
which	 cornify	 horizontally	 and	 abruptly	 without	 a	
granular	cell	layer,	originating	the	compact	eosinophi-
lic	 stratum	corneum	(Figures	1B	and	1C).	The	 thick-
ness and hue of ORS changes along its length: thin 
and	 clear	 at	 the	 bulb,	 thicker	 and	more	 eosinophilic	
(pink)	at	 the	stem,	and	again	thinner	at	 the	 isthmus.	
Although	ORS	cells	are	bound	by	desmosomes,	inter-
cellular bridges are seldom conspicuous.

Signs of ORS differentiation include:
(i)	pale/clear,	PAS-positive	cells	with	no	conspi-

cuous intercellular bridges;
(ii)	absence	of	granular	layer;	and
(iii)	a	compact	eosinophilic	stratum	corneum.

Some phenotypic differences between the 
upper	 (isthmus)	 and	 lower	 (stem)	 segments	 of	ORS	
exist	(more	striking	nuclear	palisading	and	pinker	cy-
toplasm with higher content of glycogen of ORS cells 
in	the	stem).

Signs of Inner Root Sheath differentiation:
(i)	 Cells	 with	 conspicuous	 bright	 eosinophilic	

trichohyalin	(at	the	bulb);
(ii)	Compact	blue-gray	corneocytes	(stem).

Signs of differentiation to the bulb and papilla
(i)	Inverted	cup	disposition	of	matrical	cells	in-

volved by
(ii)	the	lower	(bulbar)	segment	of	IRS,	i.e.	two	to	

three columnar rows of cells with conspicuous bright 
eosinophilic	tricohyalin,	that	is,	in	turn,	surrounded	by

(iii)	the	most	inferior	portion	of	ORS	(a	thin	la-
yer	of	pale	PAS	positive	cells).

Signs	of	hair	matrix	differentiation	(Figure	1D)
(i)	Small	cells	with	a	scant	basophilic	cytoplasm	

and voluminous round nuclei with prominent nucleo-
lus,	occurring	in	crowded	aggregates;

(ii)	Mitotic	figures;
(iii)	Necrosis	of	isolated	cells	(karyorrhexis	and	

picnosis);
(iv)	Dendritic	melanocytes	(occasionally).
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Signs of hair shaft differentiation
(i)	 Ghost	 cells	 (anucleated	 polygonal	 eosino-

philic cells centered by an empty space replacing the 
nucleus);

(ii)	Refractile	yellow-orange	cornified	cells;
(iii)	True	hair	shaft	(rarely	observable).

Signs of differentiation towards the perifolli-
cular sheath

(i)	 Loosely	 arranged,	 thin	 collagen	 fibers	 in	 a	
mucinous matrix;

(ii)	Scattered	fibroblasts	with	round	or	oval	nu-
cleus;

(iii)	Numerous	capillary	blood	vessels.

Signs of differentiation towards the follicular 
germ

Crescent-shaped,	 oval	 or	 round	 aggregates	 of	
cells	with	oval	nucleus,	and	scant,	intensely	basophilic	
cytoplasm	(basaloid	cells)	with	peripheral	palisading,	
recapitulating the follicular hair germ.

CLASSIFICATION
The	classification	of	the	benign	follicular	prolife-

rations is histogenic and based on the set of microsco-
pic similarities between lesions and normal hair follicle 
structures to which they can be contiguous and that are 
recapitulated	at	different	degrees	in	the	tumor	(Chart	1).

Figure  1: 
Different segments 
of the hair follicle. 
A. Infundibulum. 
Keratinization	 simi-
lar	 to	 the	epidermis,	
including a granu-
lar layer and bas-
ket-weave	 orthoker-
atosis. 
B. Isthmus. Trichi-
lemmal	 keratiniza-
tion,	 characterized	
by absence of granu-
lar layer and abrupt 
compact	 orthokera-
tosis. C. Stem. Pale 
outer root sheath 
cells surrounded by 
a hyaline membrane. 
D. Bulb. Closely 
packed	 basophil-
ic	 keratocytes	 and	
interspersed pig-
mented melanocytes 
characteristic of the 
hair matrix

Chart 1: Classification	of	benign	follicular	tumors

Infundibular and/or isthmic differentiation
Dilated	pore	(Winer)
Pilar sheath acanthoma
Trichoadenoma
Trichilemmoma
Desmoplastic trichilemmoma
Infundibuloma	(tumor	of	follicular	infundibulum)
Pilar	tumor	(proliferating	trichilemmal	cyst)

Germinative cell differentiation
Trichoblastoma
Adamantinoid	trichoblastoma
Trichoepithelioma
Trichogerminoma
Panfolliculoma

Matrical differentiation
Pilomatricoma

Mesenchimatous follicular differentiation
Trichodiscoma/Fibrofolliculoma
Neurofollicular hamartoma
Perifollicular	fibroma
Trichofolliculoma
Folliculosebaceous cystic hamartoma

A

C

B D
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Dilated pore (Winer)
It occurs as a small solitary papule centered by 

a	follicular	pore	on	the	face,	neck	or	back,	mimicking	
a	giant	comedo.	It	can	be	multiple	and,	exceptionally,	
it is agminated with a linear distribution (dilated pore 
nevus).5

Histologically it is a small vertically oriented in-
fundibulocystic	lesion,	filled	with	lamellar	ortokerato-
sis. 6 The wall recapitulates the infundibular epithelium 
and	 contains	 regularly	 spaced	 elongated	 rete	 ridges,	
slightly	 thicker	 than	 those	 of	 the	 adjacent	 epidermis.	
These	infundibular	radiary	crests	do	not	contain	kera-
tinous	microcysts	or	sebaceous	ducts,	as	is	the	case	of	
pilar	sheath	acanthoma	(see	below).	In	serial	sections	a	
subjacent	infundibular	cyst	may	be	occasionally	found.

Although	 it	 has	 been	 suggested	 that	 dilated	
pore of Winer merely corresponds to an infundibu-
lar	cyst	opening	to	the	skin	surface	with	reactive	wall	
hyperplasia	surrounded	by	fibrotic	adventitial	dermis,	
the identity of the lesion within the follicular tumours 
has	been	reaffirmed.	7

Differential diagnosis
Pilar sheath acanthoma: See below.
Comedo: It	is	an	operculized	dilated	infundibular	

cavity	filled	with	 lamelar	ortokeratosis	and	limited	by	
infundibular epithelium with no elongated rete ridges.

Pilar sheath acanthoma
It is a rarely reported diagnosis presenting clini-

cally	as	a	solitary	papule	centered	by	a	keratotic	plug	
on the upper lip or central area of the face.

Microscopically,	it	is	a	well-circumscribed,	ver-
tically oriented epithelial cystic proliferation of the 
dermis,	opening	on	the	skin	surface	and	filled	by	la-
mellar	keratin.	8 Peripheral lobules of infundibular or 
isthmic	(pale,	PAS+)	cells	irradiate	from	the	acanthotic	
and	hyperplastic	 cyst	wall	 (Figure	 2).	Within	 the	 ra-
diate	lobules,	where	the	cells	of	the	most	peripheral	la-
yer	commonly	display	nuclear	palisading,	small	horn	

cysts	and,	less	frequently,	sebaceous	ducts,	sebocytes	
or	tiny	squamous	eddies	may	be	seen.

Thus,	 the	 lesion	 is	considered	to	be	made	of	a	
more	superficial	infundibulocystic	portion	and	a	dee-
per lobulated and radiary region with isthmic diffe-
rentiation.1

Differential diagnosis
Dilated pore (Winer): The peripheral radial ridges 

of	dilated	pore	are	 regular,	evenly	spaced	and	made	
of	infundibular	rather	than	isthmic	keratinocytes	and	
do	not	contain	keratinous	cysts.	Distinction	can	be	less	
straightforward	in	oblique	sections.

Trichofoliculoma:	As	pilar	sheath	acanthoma,	tri-
chofolliculoma has a vertically oriented well-circums-
cribed	infundibulocystic	silhouette.	However,	smaller	
infundibula rather than pale cell lobules irradiate from 
the	main	wall,	resulting	in	minute	dystrophic	or	more	
mature	vellus	hairs,	features	that	contrast	with	the	less	
florid	pattern	of	pilar	sheath	acanthoma.

Due to the occasional extension to deep der-
mis/hypodermis	 and	 to	 the	 radiate	 projections,	 the	
treatment of choice is surgical excision with a 2 mm 
margin from the ostium.

Trichoadenoma (Nikolowski)
It is a rare lesion occurring in adults with no 

gender	predilection,	presenting	as	a	3-15	mm	nondes-
cript	papule/nodule	on	the	face,	neck	or	trunk.

Histologically it corresponds to a well-circums-
cribed,	horizontally	oriented,	dermal	nodule,	with	no	
continuity with the overlying epidermis. The tumor is 
composed	of	numerous,	relatively	large,	round	or	oval,	
infundibulocystic	structures,	separated	by	a	poorly	de-
veloped	 fibrous	 stroma	 (proportion	 epithelium/stro-
ma:	 “10:1”).	The	 epithelial	 cysts	 are	occasionally	 con-
tiguous,	and	solid	cords	projecting	from	the	thin	cystic	
wall,	which	may	appear	“isolated”	in	the	stroma,	can	
occur.	Calcifications	are	typically	absent.9,10

Figure  2: 
Pilar sheath ac-
anthoma.	A.	 This	
is a particularly 
large and solid 
example; note 
the multilobular 
architecture. B. 
Predominant ly 
isthmic differenti-
ation with abrupt 
compact	 keratini-
zationA B
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Differential diagnosis:
Trichoepithelioma: As	trichoadenoma,	it	 is	a	ho-

rizontal	intradermal	well-defined	tumor	composed	of	
keratinous	infundibulocysts	depicting	granular	layer.	
However,	nests	of	germinative	cells	in	nodular,	trabe-
cular and cribriform arrays coexist in different propor-
tions.	Also,	contrasting	with	trichoadenoma,	follicular	
germ,	 papillar	 or	 bulb	 differentiation	 and	 retraction	
clefts within the stroma are characteristically seen in 
trichoepithelioma.

Desmoplastic trichoepithelioma: It displays a ge-
neral picture similar to trichoadenoma but possesses 
a characteristic central depression and a much more 
developed	and	denser	stroma.	In	addition,	most	cells	
have features of germ cells rather than infundibular 
differentiation,	and	calcification	is	often	seen,	a	feature	
characteristically absent in trichoadenoma.

Trichilemmal cyst nevus:	Although	at	low	magni-
fication	trichilemmal nevus may	evoke	the	diagnosis	of	
trichoadenoma,	the	former	consists	of	isthmic	structu-
res,	with	no	granular	layer	(“agminated	trichilemmal	
cysts”),	contrasting	with	the	infundibular	differentia-
tion phenotype of trichoadenoma.11

Microcystic adnexal carcinoma: Can be distingui-
shed	 from	 trichoadenoma	 by	 its	 irregular,	 asymme-
trical	 silhouette,	 deep	 extension,	 abundant	 scirrhous	
stroma and characteristic perineural invasion.

Tricholemmoma
Two types of clinical presentation of trichile-

momma	are	recognized.
The more common type occurs as a solitary pa-

pule	on	the	face	of	adults,	generally	misdiagnosed	as	a	
verrucous	papilloma,	a	viral	wart	or	a	basal	cell	carci-
noma. Rarely does it correspond to a cutaneous horn.12

In	exceptional	cases	 the	patient	presents,	 typi-
cally	 after	 the	 second	 decade	 of	 life,	 with	 multiple	
papules	of	the	face	(nasolabial	folds,	upper	lip,	front,	
ears).	In	this	variant,	cutaneous	lesions	(trichilemom-
mas)	 coexist	 with	 small	 papules	 on	 the	 oral	 cavity	
(gums,	 tongue),	which	 tend	 to	coalesce	 in	a	cobbles-
tone	pattern	corresponding	to	fibromas.	This	“florid”	
clinical picture constitutes the classic mucocutaneous 
presentation	 of	 Cowden’s	 syndrome,	 which	 shows	
multiple	 extracutaneous	 neoplasms	 (breast,	 kidney,	
intestine)	and	depends	on	germline	mutations	of	the	
tumour suppressor gene PTEN. It is generally admit-
ted that the presence of 3 or more histologically pro-
ven	 trichilemommas	 constitutes	 a	 major	 criteria	 for	
diagnosis of Cowden’s syndrome. 13	However,	more	
recently,	 in	 the	new	proposed	diagnostic	criteria,	 the	
presence	of	 at	 least	 3	 trichilemmomas,	one	of	which	
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must	be	biopsy-proven,	is	considered	enough	to	fulfil	
one	major	criterion.	14

It	 is	 likely	 that	 other	 entities	 characterized	 by	
similar	germline	PTEN	mutations	including:	(i)	Lher-
mitte-Duclos disease (hamartomatous cerebellar dys-
plastic	gangliocytoma);	(ii)	Bannayan	Riley	Ruvacalba	
syndrome (pediatric hamartomatous syndrome dis-
playing	 multiple	 subcutaneous	 lipomas,	 hemangio-
mas,	intestinal	polyps	and	macrocefaly);	and	(iii)	seg-
mentar	forms	of	a	Proteus-like	syndrome,	constitute,	
with	the	Cowden’s	syndrome,	poles	of	a	symptomatic	
spectrum depending of germline PTEN mutations and 
generically designated as PTEN Hamartoma Tumor 
Syndrome	(PHTS).15,16

Microscopically the aspect is identical in solitary 
and Cowden’s associated variants: a folliculocentric 
lobular	proliferation	of	polygonal,	clear,	PAS-positive	
isthmic cells with nuclear palisading of the peripheral 
cells	that	characteristically	lay	on	a	thickened	hyaline	
eosinophilic	basement	membrane	(Figures	3A	and	3B).	
Squamous	 eddies	 are	 frequently	 seen,	 occasionally	
centered	 by	 foci	 of	 infundibular	 keratinization.	 Pig-
mentation,	necrosis	or	calcification	may	occur.	Rarely	
the overlying epidermis is hyperplastic.

Some cases of solitary trichilemmoma (as well 
as	desmoplastic	trichilemomma,	see	below)	could	re-
present	a	reorganized	viral	papilloma,	as	testified	by	
the occasional presence in these cases of signs of cy-
topathogenic	HPV	effect.	However	this	interpretation,	
as	well	as	the	molecular	finding	of	HPV	in	trichilem-
momas,	remains	controversial.	17,18

In	 Cowden’s	 syndrome,	 beyond	 trichilemmo-
mas,	follicular	inverted	keratosis,	infundibular	hyper-
plasia,	 or	 tumor	 of	 the	 follicular	 infundibulum	 (see	
below)	have	been	reported.	In	addition,	acrokeratosis	
verruciformis-like	lesions	can	occur.	Oral	fibromas	of	
Cowden’s syndrome are indistinguishable microsco-
pically	from	the	common	oral	fibroma.

Differential diagnosis
Infundibuloma:	As	trichilemmoma,	it	is	made	of	

infundibular	cells,	larger	and	paler	than	the	periphe-
ral	 basaloid	 cells,	 displaying	 nuclear	 palisading	 and	
laying	at	the	dermal	border	of	the	lesion.	However,	in	
contrast	 to	 trichilemmoma,	 infundibuloma	has	 a	 su-
bepidermal	 plaque-like	 general	 arrangement	 and	no	
peripheral	hyaline	membrane,	but	instead,	a	characte-
ristic reinforcement of the elastic tissue.

Epidermal panfolliculoma: This acanthotic in-
traepidermal	 follicular	proliferation,	 although	 contai-
ning	areas	of	trichilemmal	differentiation,	recapitulates	
both	upper	and	lower	hair	follicle	segments	exhibiting,	
in	addition,	germinative,	matrix,	bulb,	papilla,	and	in-
ner root sheath microscopic phenotypical features.
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Other intraepidermal clear cell neoplasms. Clear cell 
acanthoma:	 lower	 limb	 localization,	 well	 circumscri-
bed	acanthotic	 lesion	of	pale	and	large	keratinocytes	
covered	 with	 a	 psoriasiform	 scale,	 distinct	 demar-
cation from intraepidermal adnexal epithelium and 
surrounding	keratinocytes.	Clear cell poroma: absence 
of both peripheral palisading and hyaline peripheral 
membrane,	 sharp	 contrast	 with	 neighboring	 epider-
mis,	dermal	extension,	ductal	differentiation.	Clear cell 
squamous cell carcinoma in situ:	nuclear	atypia,	absence	
of basement membrane.19

Desmoplastic trichilemmoma (DT)
DT constitutes a type of solitary tricholemmo-

ma	characterized	by	a	pseudo	invasive	silhouette	im-
parted by the disposition of the stroma that dissects 
the	 epithelial	 tumor	 lobules	 (Figure	 3C).	 Peripheral	
palisading of nuclei may be absent.20,21

Differential diagnosis
Basal cell carcinoma: In DT no clefts between the 

epithelium	and	stroma,	nor	cellular	atypia	or	apopto-
sis,	 are	 found.	 In	 superficial	 biopsies	 the	 distinction	
may be less obvious and in these cases the differential 
expression	of	BerEP4	(present	 in	CBC,	absent	 in	DT)	
and	CD34	(absent	in	CBC,	present	in	DT	–	Figure	3D)	
may be helpful.

Tumor of follicular infundibulum (infundi-
buloma)

Two clinical variants occur.22,23 More commonly 
the	lesion	is	a	solitary	keratotic	papule	of	the	face,	neck	
or	upper	trunk	in	elderly	patients,	judged	as	a	sebor-
rheic	keratosis	or	basal	cell	carcinoma.	Exceptionally,	
multiple	 (<20	 to	 >100)	 lenticular,	 hypopigmented	 or	
skin-colored,	maculopapular	or	slightly	atrophic	ele-
ments	are	seen	on	the	face,	neck	and	upper	trunk	of	
young	adults,	 simulating	plane	warts,	pityriasis	ver-
sicolor,	 guttate	 hypomelanosis	 or	 vitiligo	 (Figure	
4A).24	Atrophic	lesions	may	be	confused	as	acne	scars	
and	erythematous	ones	may	resemble	actinic	poroke-
ratosis.	Although	the	 lesions	are	benign,	 the	possibi-
lity of “transformation” into basal cell carcinoma as 
well as its occurrence within the spectrum of the cuta-
neous lesions of Cowden syndrome have been descri-
bed,	making	follow-up	of	these	patients	advisable.	25,26	
It can also arise within nevus sebaceous.

Histologically,	the	tumor	consists	of	a	well	cir-
cumscribed,	subepidermal,	horizontal,	plate-like	pro-
liferation	of	pale-staining,	PAS-positive	keratinocytes	
(Figures	4B	and	4C).	Cells	are	monomorphous	with	no	
atypia; peripheral palisading of nuclei is a common 
feature.	The	peripheral	cells	may	lie	on	a	thickened	ba-
sement	membrane,	and	small	keratinous	pseudocysts	
may	occur.	A	unique	feature,	peculiar	to	the	tumor	of	

Figure 3: 
Trichilemmoma. 
A. Typical lobular ar-
chitecture in close re-
lation with the neigh-
boring hair follicles. 
B. Detail of the pale 
cells with a hint of 
peripheral palisading 
and surrounding hya-
line membrane. 
C. Detail of a desmo-
plastic	trichilemmoma,	
with sclerotic stroma 
and	apparently	infiltra-
tive architecture. 
D. CD34 immunohis-
tochemistry,	 demon-
strating positivity in 
the tumor cells

A

C

B

D
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follicular	infundibulum,	is	the	presence	of	a	network	
of	elastic	fibers	surrounding	the	lower	margin	of	the	
tumor	(Figure	4D).

Immunohistochemically the lesion stains for 
MNF-116	and	CK5/6,	and	is	negative	for	Ber-EP4	,	Bcl-
2,	CK7	and	CK20.

Differential diagnosis:
Superficial basal cell carcinoma: Pale cells are sel-

dom	prominent;	the	pattern	is	“multicentric”	in	nests,	
rather	than	in	plaque;	clefts	are	obvious	between	the	
epithelium and the underlying stroma; tumor cells are 
frequently	atypical,	and	show	BerEP4	and	Bcl2	immu-
noreactivity,	 features	 that	 sharply	 contrast	 with	 the	
findings	in	infundibuloma.24,27

Trichilemmoma:	 Infundibuloma	 lacks	 the	 lo-
bular	 folliculocentric	pattern,	and	peripheral	hyaline	
basement	membrane	typical	of	trichilemomma,	depic-
ting	a	subepidermal	anastomosing	plaque-like	pattern	
and	reinforcement	of	the	peripheral	elastic	tissue,	fea-
tures not found in trichilemmoma.

Epidermal panfolliculoma:	infundibular	plate	like	
areas	made	of	pale	cells	may	occur,	but	only	 focally,	
the	 lesion	 being	 characterized	 by	 a	 recapitulation	 of	
the entire spectrum of hair follicle.

It should be noted that cases described as “Mul-
tiple infundibular tumors of the head and neck” bear no 
resemblance with infundibulomatosis and exhibit his-
tological	features	akin	to	those	of	prurigo	nodularis.	28

The putative relationship between infundibu-
loma	 and	 basal	 cell	 carcinoma	 (BCC)	 as	well	 as	 the	
eventuality of “transformation” of infundibuloma into 
BCC,	although	controversial,	may	justify	the	removal	
of solitary lesions. 29 In	infundibulomatosis,	cryothera-
py,	CO2	laser,	topical	retinoids,	or	keratolytics	may	be	
attempted.

Pilar tumor (proliferating trichilemmal cyst)
Typically	pilar	tumor	(PT)	is	a	large	(2	-25	cm),	

exophytic	nodule/tumor	with	a	smooth,	often	ulcera-
ted	surface,	present	 for	years	on	 the	 scalp	of	elderly	
women,	and	clinically	interpreted	as	a	squamous	cell	
carcinoma. 30 It may occur de novo or arise on a pre-
-existing	trichilemmal	cyst,	and	it	may	have	an	extra-
-cephalic	localization.	Recurrence	is	rare	and	metasta-
ses occur exceptionally. 31

The	 diagnosis	 requires	 the	 identification,	 at	
least	 focally,	of	a	 trichilemmal	 cyst	and	 the	presence	
of	significant	cytological	atypia.	It	resides	on	the	der-
mis and/or hypodermis and may be contiguous with 
the hair follicle. It corresponds to a well-circumscri-
bed,	large,	rounded	solid/cystic	tumor	with	a	smooth	

Figure 4: 
Multiple tumors of 
follicular infundib-
ulum (infundibulo-
matosis).	
A. Multiple hy-
popigmented mac-
ular or slightly 
papular lesions in 
the submandibular 
region. 
B.	 Plate-like	 pro-
liferation of mono-
morphous pale 
k e r a t i n o c y t e s ,	
well-demarcated 
from	 the	 adjacent	
epidermis. 
C.	PAS	stain	is	pos-
itive in the cells. 
D. Condensation 
of	 elastic	 fibers	
around the base of 
the proliferation 
(arrow)

A B

DC
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border surrounded by a dense pseudocapsule that is 
separated	 by	 clefts	 from	 the	 adjacent	 tissue.	 Irregu-
lar	 anastomosing	 strands	 of	 keratinocytes	 irradiate	
centripetally from the tumor wall. These strands are 
successively	composed	of:	i)	basal	layer;	ii)	cells	with	
abundant eosinophilic cytoplasm similar to the outer 
root	 sheath	 at	 the	 isthmus;	 and	 iii)	 a	 horny	 layer	 in	
direct	contact	with	the	isthmic	cells,	without	interpo-
sition	 of	 a	 granular	 layer	 (Figure	 5).	 These	 cornified	
foci	occur	frequently	as	scattered	islands	surrounded	
by	the	isthmic	cells.	Mitotic	figures	as	well	as	dyske-
ratotic	keratinocytes	may	be	observed	and	cytological	
atypia	is	characteristically	prominent.	Calcification	is	
common. The epithelial strands may lie on a periphe-
ral	hyaline	thickened	basement	membrane.

Differential diagnosis:
The intensity of cytologic atypia and the presen-

ce	of	mitotic	figures	and	dysketatosis	in	an	epithelial	
tumor of eosinophilic cells that is only partially cystic 
may	arise	the	suspicion	of	squamous	cell	carcinoma.	
However,	the	asymmetric,	irregular	and	invasive	bor-
der,	focal	contiguity/	replacement	of	the	epidermis	of	
the	latter	contrast	with	the	low	and	higher	magnifica-
tion features of PT that additionally exhibits “trichi-
lemmal”	rather	than	epidermal	cornification.

Despite the intensity of the atypical cytological 
features,	PT	behaves	most	often	 in	a	benign	 fashion.	
The rarities of regional lymph node metastases as well 
as the local symptoms warrant a complete surgical ex-
cision.

Trichoblastoma
It is a benign neoplasm made of germinative hair 

follicle cells with a differentiation generally restricted 

towards the hair germ and papilla. It is relatively in-
frequent	except	in	the	setting	of	organoid	nevus.	Cli-
nically it presents as a dermal or dermo-hypodermal 
nodule	of	the	head	or	neck.	When	it	occurs	within	an	
organoid nevus it may be clinically felt to be a BCC.

Several forms of trichoblastoma have been re-
ported	 including	 giant,	 subcutaneous,	 pigmented	
and clear cell variants. “Cutaneous lymphadenoma” 
is generally considered an adamantinoid variant of 
trichoblastoma	 (see	 below).	 Also,	 trichoepithelioma	
is thought to correspond to a trichoblastoma with ad-
vanced	differentiation	(see	below).

Typically it corresponds to a dermal and/or 
hypodermal,	well	 circumscribed,	 symmetrical	 tumor	
with	no	contiguity	with	the	surface	epithelium,	com-
posed	of	irregular	nests	of	small	basophil	cells,	resem-
bling a BCC. Within the tumor the cellular aggregates 
exhibit	 different	 patterns:	 nodular,	 adenoid,	 cystic,	
and	trabecular.	The	latter	can	be	cribriform,	racemous,	
reticulated or “schwannoid” (“rippled”).1

Two cell types constitute the cell aggregates of 
trichoblastoma:	 i)	 basaloid	 cells,	with	 inconspicuous	
cytoplasm and appearing to contain solely a basophil 
nucleus	(similar	to	follicular	germinative	cells);	ii)	cells	
with	larger,	pink	cytoplasm	alike	hair	stem	cells.

In most instances there is a strong predominan-
ce	 of	 the	 germinative	 (basaloid)	 cells.	 However	 the	
relative proportion of the 2 cell types is somewhat re-
lated to the architectural pattern of the cell aggregates 
(e.g.: essentially germinative cells in the nodular pat-
tern;	equivalence	of	germinative	and	stem	cells	in	the	
reticulated	pattern).	Hair	papilla	and	hair	germ	forma-
tion	(“limited	hair	follicle	differentiation”)	is	typically	
found in trichoblastoma.

Surrounding the epithelial aggregates a conspi-
cuous,	cellular	or	dense	stroma	is	found,	which	charac-
teristically contains clefts present between the stroma 
and	the	surrounding	dermis,	but	usually	not	between	
the	stroma	and	the	epithelial	aggregates	(Figure	6).

Melanin	in	the	cell	nests	is	not	rare,	namely	in	
trichoblastomas associated with organoid nevi. Despi-
te	some	cellular	pleomorphism,	no	cytologic	atypia	or	
mitoses	are	found.	Similarly,	pronounced	tumoral	ne-
crosis	is	absent,	but	individual	apoptotic	bodies	with	
occasional	confluence	may	be	observed.

Frequently,	continuity	with	the	follicular	infun-
dibulum	is	seen,	and	infundibulocystic	differentiation	
may occur within the nests of eosinophilic cells. When 
the	latter	is	prominent	and	the	lesion	is	superficial,	the	
histologic picture is indistinguishable from that of tri-
choepithelioma	(see	below).

Differential diagnosis:
The	most	common	difficulty	in	the	differential	

diagnosis is to distinguish trichoblastoma from BCC. 

Figure 5: Proliferating trichilemmal cyst/tumor. Partially cystic and 
solid	lesion	with	keratinocytes	increasing	in	size	from	the	basal	lay-
er	to	the	lumen,	displaying	abrupt	keratinization	without	granular	
layer
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In	most	instances	the	asymmetric	silhouette,	cytologic	
atypia,	occasional	mitoses,	presence	of	clefts	between	
the cellular nests and the stroma with its mucinous cha-
racter,	allow	the	diagnosis	of	the	latter.	In	partial	or	su-
perficial	biopsies,	and	occasionally	in	particular	cases,	
the	distinction	may	be	more	difficult.	When	the	who-
le lesion is not available for microscopic examination 
and if immunohistochemistry is performed in these 
cases,	CK15	immunoreactivity	of	the	cellular	aggrega-
tes as well as the presence of scattered CK20-positive 
cells would favour the diagnosis of trichoblastoma. In 
the	same	way,	the	differential	expression	of	CD10	and	
Bcl2	(CD10	positive	on	the	stroma	of	trichoblastoma,	
but not on BCC cells; and Bcl2 immunoreactivity posi-
tive	in	BCC	cells,	but	negative	in	trichoblastoma	cells)	
may be helpful in the distinction.32,33

Trichoepithelioma would correspond to a su-
perficial	variant	of	trichoblastoma	with	prominent	in-
fundibulocystic	differentiation	(see	below).

Trichoblastoma is a benign tumor and the com-
plete surgical excision (often necessary for a correct 
histologic	diagnosis)	is	the	preferable	treatment	moda-
lity. Rarely it can have malignant evolution secondary 
to the sarcomatous transformation of the stroma or 
coexist	with	other	malignant	adnexal	neoplasm(s)	wi-
thin an organoid nevus. 34

Adamantinoid trichoblastoma (Lymphoepite-
lial cutaneous tumour; cutaneous lymphadenoma)

It is an uncommon neoplasm with differentia-
tion	towards	the	hair	germ	characterized	by	the	per-
meation of the tumoral tissue by a conspicuous lym-
phocytic	 infiltrate,	 a	 feature	 reflected	 on	 the	 initial	
designations of “lymphoepitelial cutaneous tumour” 
and “cutaneous lymphadenoma”. Currently the tu-
mor is considered a variant of trichoblastoma.

Clinically,	 it	 corresponds	 to	 a	 slowly	 growing	
solitary non-descript nodule on the face or lower limb 
of adults. Pediatric cases are exceptional.

Microscopic examination generally discloses a 
well-circumscribed dermal tumor made of epithelial 
nests	and	strands,	variable	in	size	and	shape,	in	which	
two	 cell	 types	 are	 readily	 identifiable:	 (i)	 basophilic,	
germinative cells with a tendency for nuclear palisa-
ding at the periphery of the epithelial aggregations; 
and	 (ii)	 loosely	 arranged	 cells	with	more	 prominent	
and paler cytoplasm occupying the centre of the tu-
mor	nests.	Typically,	small	mature	lymphocytes	cons-
picuously	 infiltrate	 the	 tumor	 epithelium.	As	 a	 rule	
the epithelial aggregations are embedded in a dense 
stroma	(Figure	7).35,36

Figure 6: Tricho-
blastoma.	 A.	 Basa-
loid proliferation 
with dense stroma 
separated by clefts 
from	 the	 adjacent	
dermis. B. Detail of 
the cellular stroma 
forming condensa-
tions near the basa-
loid islands (papil-
lary mesenchymal 
bodies)

Figure 7: Tricho-
blastoma.	 A.	 Basa-
loid proliferation 
with dense stroma 
separated by clefts 
from	 the	 adjacent	
dermis. B. Detail of 
the cellular stroma 
forming condensa-
tions near the basa-
loid islands (papil-
lary mesenchymal 
bodies)

A B

A B
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The	 (i)	 cytoarchitectural	 compartmentalization	
of	the	tumor	nests,	with	basaloid	peripheral	cells	and	
loosely	arranged	pale,	glycogen-rich	central	cells,	ob-
servable	from	low	magnification;	(ii)	the	lymphoid	cell	
infiltration;	and	(iii)	the	presence	of	scattered	S100	and	
CD1a-positive	dendritic	 cells,	 are	highly	 characteris-
tic	 and	 distinctive	 of	 adamantinoid	 trichoblastoma,	
which seldom poses problems in terms of differential 
diagnosis.

Distinction	from	trichogerminoma,	another	hair	
germ tumor considered by some as another variant of 
trichoblastoma	 (see	 below),	 is	 based	 on	 the	 typical	
concentric	arrangement	of	the	cells	(“cell	balls”)	on	the	
centre	of	the	tumor	nests	in	trichogerminoma,	which,	
in	 addition,	 lacks	 the	 characteristic	 lymphocytic	 cell	
permeation of adamantinoid trichoblastoma.

Trichoepithelioma
Tricoepithelioma is thought to correspond to a 

superficial (intradermal) trichoblastoma with promi-
nent infundibulocystic differentiation.

Besides	 the	 more	 common	 solitary,	 clinically	
nondescript,	sporadic	type	occurring	in	adults,	lesions	
may	be	multiple,	presenting	 in	 childhood	or	adoles-
cence with autosomal dominant inheritance (epithe-
lioma	adenoides	cysticum	-	OMIM	601606).	In	the	lat-
ter type the patient presents with multiple 2-10 mm 
papules occasionally coalescing on the face (nasolabial 
folds)	or	 scalp	and	neck.	Linear	blaschkoid	distribu-
tion may occur. Coexistence with cylindromas or less 
frequently	spiradenoma	has	been	reported,	in	the	con-
text	of	CYLD	gene	mutations.37 Multiple trichoepithe-
liomas	are,	 in	addition,	 characteristic	of	Rombo	syn-
drome	and	Bazex-Dupré-Christol	 syndrome	 (BDCS).	
In both of these syndromes trichoepitheliomas coexist 
with	atrophoderma	vermiculatum,	milia,	hypotricho-
sis and basal cell carcinoma. Distinction between them 
depends	on	i):	localization	of	the	atrophodermic	chan-
ges: malar regions and elbows in Rombo syndrome 
versus	dorsal	hands	in	BDCS;	ii)	cyanotic	erythema	in	
Rombo	syndrome	present	from	infancy,	not	reported	
in	BDCS,	and:	iii)	X-linked	transmission	in	BDCS	con-
trasting to the autosomal dominant pattern of inheri-
tance of Rombo syndrome.38

Occasionally giant solitary trichoepitheliomas 
of	the	thigh,	buttock	and	perianal	regions	have	been	
reported.	More	frequently	the	solitary	forms	are	clini-
cally misdiagnosed as a melanocytic nevus or a non-
-ulcerated BCC.

Histologically,	 trichopithelioma	 is	 a	 well-de-
marcated	 intradermal	 tumor	 with	 a	 horizontal	 long	
axis separated from the neighbouring dermis by re-
traction clefts. The tumor is composed of nests of 
basaloid	 (hair	 germ)	 cells	 in	 a	nodular	 or	 trabecular	
array coexisting with infundibulocystic structures 

(Figure	8A).	In	the	latter,	calcification	may	be	seen.	In	
the	basaloid	nests,	hair	germ/papilla	and	bulbar	dif-
ferentiation	are	present.	Although	peripheral	nuclear	
palisading	and	individual	cell	necrosis	may	occur,	no	
significant	atypia,	massive	necrosis	or	atypical	mito-
ses are seen. The stroma is loosely collagenous and 
contains	elongated	fibroblasts	occasionally	organized	
in small aggregates at the vicinity of the basaloid cell 
nests	 (papillary	mesenchymal	bodies,	 traducing	hair	
papilla	differentiation).	With	the	exception	of	foreign	
body	granulomatous	reaction	to	ruptured	keratocysts,	
inflammation	is	characteristically	absent.

Differential diagnosis:
Basal cell carcinoma (infundibulocystic). The cel-

lular,	fibrocytic	nature	of	 the	stroma,	 the	presence	of	
clefts within the stroma and between the stroma and 
surrounding	dermis,	as	well	as	the	larger	follicular	dif-
ferentiation	spectrum	(infundibular	and	germinative,	
papillary	 or	 bulb),	 all	 argue	 for	 the	diagnosis	 of	 tri-
choepithelioma.

Trichoadenoma:	as	opposed	to	 tricoepithelioma,	
trichoadenoma	(i)	is	an	strictly	infundibular	(and	not	
germinative)	 hair	 tumor,	 (ii)	 displays	 dilated	 conti-
guous	infundibular	structures,	and	(iii)	a	scanty	stro-
ma	(epithelium	to	stroma	ratio	of	“10/1”)	(iv)	that	is	
devoid of clefts.

Trichoblastoma: For some authorities trichoepi-
thelioma	is	a	superficial	trichoblastoma	with	more	ad-
vanced	(infundibular)	differentiation	(see	above).

Desmoplastic trichopithelioma
Described	by	Brownstein	and	Shapiro,	desmo-

plastic trichopithelioma is a variant of solitary trichoe-
pitelioma,	recognizable	for	its	clinicopathologic	singu-
larities.39

Clinically	 it	 is	 a	 small	 annular	 plaque	 with	 a	
characteristic depressed centre and raised border oc-
casionally presenting scattered tiny milia grains. It can 
mimic the clinical image of granuloma annulare. In 
most cases it occurs on the malar region or forehead 
of	 adult	 women.	 Exceptionally	 lesions	 are	multiple,	
familial	or	non-familial,	occurring	as	 typical	annular	
plaques	on	the	face	and	neck.

Histologically it corresponds to a well-circums-
cribed,	symmetrical,	discoid	lesion	on	the	superficial	
and mid dermis with a characteristic central depres-
sion	 that	 can	 evoke	 the	 diagnosis	 at	 low	magnifica-
tion. The tumor is made of branching or more linear 
cords	 of	 basaloid	 cells	 and	 keratinous	 infundibulo-
cystic	 structures	 (Figure	8B).	The	cords	are	 irregular,	
giving	 rise	 to	 bizarre	 patterns,	 occasionally	 one	 cell	
thick.	The	keratinous	cysts	are	frequently	calcified	and	



can	 exhibit	 centrifugal	 “tadpole”	projections	of	 their	
wall. The epithelial aggregations are embedded in a 
conspicuous	compact	and	hypocellular,	desmoplastic	
stroma. No cytologic atypia or atypical mitoses occur. 
Focal	foreign	body	granulomatous	inflammatory	infil-
trate	can	occur	surrounding	ruptured	keratinous	cysts.

Differential diagnosis
Basal cell carcinoma:	 in	superficial	(shave)	biop-

sies histological distinction between trichoepithelioma 
and	BCC	may	 be	 vexing;	 the	 localization	 of	 clefting	
within	the	stroma,	or	between	stroma	and	neighbou-
ring	dermis,	rather	than	between	stroma	and	epithe-
lial aggregates; the more extensive infundibulocystic 
differentiation;	 the	 more	 superficial	 and	 symmetric	
silhouette;	 as	 well	 as	 the	 absence	 of	 necrosis,	 mito-
sis	and	of	 inflammatory	infiltrate,	argue	in	favour	of	
DT.	Additionally,	in	contrast	with	morpheaform	BCC,	
CK20/Cam 5.2-positive cells are often seen within the 
epithelial aggregates of DT.2

Syringoma:	 Syringoma	 may	 show	 keratinous	
cysts	with	wall	rupture	and	foreign	body	reaction,	and	
be misdiagnosed as DT and vice versa.	However,	syrin-
goma	 is	more	 superficially	 located	 than	DT,	 exhibits	
ductal	differentiation,	and	does	not	 show	germinati-
ve	 cells	 or	 clefting	within	 the	 stroma.	One	 cell	 thick	
strands	or	cords	are	not	a	feature	of	syringoma.	EMA	
and	CEA	 regularly	 decorate	 the	 luminal	 border	 and	
more	occasionally	the	luminal	cells	of	syringoma,	but	
are not expressed in DT.

Microcystic adnexal carcinoma (MAC): the cha-
racteristic	 features	 of	MAC	 that	 allow	 its	distinction	
from	DT	 (deep	 extension,	 infiltrative	 pattern,	 asym-
metry	 and	 perineural	 invasion)	 are	 not	 always	 pre-
sent	 in	 small/superficial/shave	 biopsies,	 in	 which	
the distinction between these two neoplasms may not 
be possible. Immunohistochemical data described in 
MAC	 that	 can	 assist	 the	differential	diagnosis	 inclu-

de	expression	of	CEA/EMA	on	the	luminal	cells,	my-
oepithelial phenotype (S100 αSMA)	of	the	peripheral	
cells	of	ductal	structures,	and	absence	of	BerEP4	and	
CK20/Cam5.2 immunoreactivity in tumor strands.

Trichogerminoma
Trichogerminoma	 is	 an	 insufficiently	 known	

benign follicular neoplasm described by Sau et al in 
1992.40

It is a germinative hair follicle tumor with an 
intermediate differentiation between trichoblastoma 
and	 panfolliculoma	 (Table	 1).	 From	 a	 clinical	 stan-
dpoint it is a nondescript papule or nodule of the head 
or	neck.

Microscopic examination discloses an intrader-
mal symmetrical nodule composed by basophilic lo-
bules	within	a	fibrotic	 stroma	well	demarcated	 from	
the	surrounding	dermis	by	clefts	(Figure	9A).	Within	
the	 tumor	 lobules,	 rounded	 cell	 nests	 (“cell	 balls”)	
made	 of	 concentrically	 arranged	 pale	 cells,	 are	 cha-
racteristically	seen	(Figure	9B).	The	pale	cell	nests	are	
surrounded	by	one	or	more	layers	of	small	basaloid,	
germinative cells displaying nuclear palisading at the 
periphery of the lobules. Hair germ and bulb struc-
tures	 are	 routinely	 found.	 Infundibulocystic,	 isthmic	
structures,	 sebaceous	ducts	 and	 sebocytes	 often	 coe-
xist.	 Immunohistochemically	 a	 “zonal”	 pattern	 pro-
duced	by	expression	of	CK5/6,	CK	5/8	e	CAM	5.2	on	
the peripheral germinative cells contrasting with the 
absence of staining at the cell balls is typical and may 
be helpful in distinguishing trichogerminoma from 
the more classic nodular types of trichoblastoma. 41,42

 In contrast with adamantinoid trichoblastoma 
(that	also	shows	cytoarchitectural	compartmentaliza-
tion of the cell aggregates in a peripheral germinative 
cell	 and	 a	 central	 pale	 cell	 area),	 no	 lymphocytes	 or	
S100/CD1a-positive dendritic cells are found in tri-
chogerminoma.

Trichogerminoma is thought to be a variant of 
trichoblastoma	with	specific	histological	(“cell	balls”)	
and immunohistochemical features.

Figure 8: A. Tricho-
epithelioma. Basa-
loid proliferation 
with abundant 
infundibular	 kera-
tinization;	note	 the	
dense stroma sepa-
rated by clefts from 
the	 adjacent	 der-
mis. B. Desmoplas-
tic trichoepithelio-
ma. Thin basaloid 
strands in a dense 
stroma,	 and	 a	 few	
keratocystsA B
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Panfolliculoma
In	1993	Ackerman	et al.1 described 6 cases of a 

benign	hair	 follicle	neoplasm	akin	 to	 trichoblastoma	
with	 a	 nodular/cystic	 pattern	 but	 characterized	 by	
phenotypic	microscopic	 features	 of	 bulbar,	 matrical,	
stem,	isthmic	and	infundibular	differentiation.	As	the	
tumor recapitulated all the epithelial components of 
the mature hair follicle the term panfolliculoma was 
coined. Panfolliculoma would represent a trichoblas-
toma depicting the most wide differentiation spec-
trum. Cystic and intraepidermal variants may occur 
(“epidermal	panfolliculoma”).	43,44	 In	 the	 latter,	histo-
logic examination discloses an epidermal acanthoma 

where features of differentiation for upper and lower 
hair	follicle,	including	germinative	cells,	matrical	cells,	
outer	root	sheath	cells,	trichohyalin	granules	indicati-
ve	of	inner	root	sheath	differentiation,	ghost	cells	and	
laminated	basket	wave	cornification,	coexist.

Pilomatricoma
Not	infrequent	in	pediatric	ages,	where	it	consti-

tutes	the	most	common	adnexal	skin	tumor,	it	presents	
clinically as a dermohypodermal progressively gro-
wing	nodule	of	the	head,	neck,	upper	limbs	and,	less	
frequently,	trunk	or	lower	limbs	(Figure	10A).	Charac-
teristically	firm	 to	hard	on	palpation,	 its	 consistency	

Figure 9: 
Trichogermino-
ma. A. Well-cir-
c u m s c r i b e d 
intradermal mul-
tinodular lesion 
separated from 
the	 adjacent	 der-
mis by clefts. 
B. Detail of the 
“cell balls” com-
posed of concen-
trically arranged 
pale cells sur-
rounded by an 
outer layer of 
darker	cells

Figure 10: 
Pilomatrixoma. 
A. Nodule on the 
upper arm of a 
young patient; le-
sions are typically 
hard upon palpa-
tion,	and	a	bluish	
color,	 as	 seen	 in	
this	 example,	 is	
not a rare feature. 
B. Well circum-
scribed dermal 
nodule with a 
biphasic appear-
ance (basaloid 
and eosinophilic 
areas).	
C. Sharp tran-
sition between 
basaloid cells 
and	 keratinized	
strands. 
D. Detail of ghost 
cells,	 in	 which	
only the outline 
of the nuclei and 
cytoplasmic bor-
ders are discern-
ible

A B

A

C

B

D
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depends	on	the	presence	and	extent	of	calcification.	It	
may	grow	abruptly	attaining	 large	 size	mimicking	a	
malignant	lesion.	In	rare	occasions	it	may	be	multiple,	
occurring in the setting of myotonic muscular dystro-
phy or of Gardner syndrome (familiar adenomatous 
polyposis)	associated	with	high	incidence	of	colorectal	
malignancy.	More	rarely,	it	can	be	the	cutaneous	mar-
ker	of	Rubinstein-Taybi	syndrome	or	of	chromossome	
9 trisomy.	 45,46 Occasionally the solitary lesions invo-
lute	with	anetodermic	changes	of	overlying	skin,	suf-
fer transepidermal elimination or are spontaneously 
painful.

β-catenin gene mutations have been described 
in	most	cases	studied,	implicating	the	WNT/β-catenin 
pathway	in	the	pathogenesis	of	pilomatricoma,	a	fea-
ture in agreement with the association with Gardner´s 
syndrome,	as	this	is	characterized	by	germline	muta-
tions of a suppressor allele of this tumor suppressor 
pathway.47	More	recently,	chromosome	18	trisomy	has	
been	identified	in	pilomatricoma	cells,	a	genetic	ano-
maly that could additionally be pathogenically rele-
vant via the hyperfunction of the anti-apoptotic gene 
Bcl-2,	that	resides	in	this	chromosome.48

The histological picture varies with the age 
of	 lesions.	 Typically,	 it	 is	 a	 well-circumscribed	 der-
mohypodermal	 rounded	 nodule,	 with	 smooth	 bor-
ders surrounded by a pseudocapsule and constituted 
by	epithelial	aggregates	(Figure	10B	and	10C).	In	these	
aggregates	 two	 cellular	 types	 are	 regularly	 found:	 i)	
peripherally,	cells	are	small	with	scant	cytoplasm	and	
a	deeply	basophilic	elongated	nucleus	(matrical	cells);	
they occur in multiple layers with no nuclear palisa-
ding;	ii)	in	the	centre	of	the	epithelial	aggregates,	cells	
display an abundant eosinophilic cytoplasm whereas 
the nucleus disappears and is replaced by an empty 
space.	These	are	known	as	ghost	cells,	they	are	charac-
teristic of pilomatricoma and correspond to terminal 
differentiation of the basophilic peripheral cells (ma-
trical	cells)	(Figure	10D).	The	transition	between	ma-
trical	cells	and	ghost	cells	may	be	abrupt	or	gradual,	
through a variable number of cells whose cytoplasm 
acquires	progressive	eosinophilia	whereas	the	nucleus	
suffers	pycnosis	and	is	finally	lost	(Figure	10C).

In early lesions the architectural pattern is cystic 
and there is predominance of basophilic matrical cell 
aggregates. Progressively ghost cells replace the baso-
philic	cells,	and	calcification	(“calcified	epithelioma”)	
or,	 less	often,	hemosiderin	deposition	or	 even	ossifi-
cation,	may	 occur.	 Simultaneously,	 a	 granulomatous	
foreign	 body	 inflammatory	 infiltrate	 is	 trigged,	 pro-
gressively replacing the epithelial proliferation. This 
aspect may dominate the histological picture in late 
lesions. Melanin granules and dendritic melanocytes 
may	 occur	 within	 the	 epithelial	 aggregates,	 reinfor-

cing the phenotypic similitude between pilomatrico-
ma	and	hair	matrix.	In	some	instances,	particularly	in	
older	 patients,	 the	 predominance	 of	 basophilic	 cells	
may	 persist	 in	 late	 lesions,	 a	 feature	 that	 frequently	
coexists with conspicuous mitosis (“proliferative pilo-
matricoma”).	 The	 histological	 picture	 is	 so	 characte-
ristic that differentiation from other tumors is rarely 
put forward. When the basophilic cells are prominent 
the lesion can be misinterpreted as a “proliferative 
pilomatricoma” or even a malignant pilomatricoma. 
“Proliferative	 pilomatricoma”	 exhibits	 brisk	 mitotic	
activity,	and	predominance	of	matrical	basophilic	cells	
over	ghost	cells,	but	conserves	the	well	circumscribed	
smooth border seen in ordinary pilomatricoma and 
should not be confused with the malignant pilomatri-
coma	that,	besides	cytological	atypia,	variable	mitotic	
rate	and	predominance	of	matrical	 cells,	displays	an	
asymmetrical	silhouette,	with	poor	circumscribed	in-
filtrative	jagged	borders,	central	necrosis	of	the	epithe-
lial	aggregates,	and	a	lymphohistiocytic	inflammatory	
infiltrate	on	a	desmoplastic	stroma.49 In partial super-
ficial	biopsies	confusion	with	basal	cell	carcinoma	may	
occur,	but	nuclear	peripheral	palisading	and	clefting	
between an altered stroma and the epithelial aggrega-
tes do not occur in pilomatricoma.

Pilomatricoma	is	a	benign	tumor.	Nevertheless,	
locally aggressive and even metastatic examples have 
been	rarely	reported.	Accordingly,	surgical	excision	is	
advisable.

Trichodiscoma and Fibrofolliculoma
These	 two	 follicular	 neoplasms,	 characterized	

by extensive perifollicular mesenchymatous diffe-
rentiation,	although	exhibiting	distinct	histologic	fea-
tures,	 generally	 coexist	 in	 the	 same	patient,	 occasio-
nally in identical nearby clinical lesions or in the same 
lesion (where both pictures can be seen in the same 
section	or	in	serial	sections)	and	are	thought	to	corres-
pond to different designations of the same entity with 
different development and topographic orientation of 
their constituents.

Multiple	 fibrofolliculomas	 and	 trichodiscomas	
are the main cutaneous manifestations of the rare Bir-
t-Hogg-Dubé	syndrome	(BHDS)	(Figure	11A).	In	this	
syndrome,	 with	 autosomal	 dominant	 inheritance,	
there	 is	 an	 increased	 incidence	of	 kidney	neoplasms	
(oncocytomas,	 chromophobe	 carcinoma,	 papillary	
carcinoma,	 clear	 cell	 carcinoma),	 and	 lung	 disease	
(spontaneous	 pneumothorax,	 pulmonary	 cysts,	 bul-
lous	 emphysema).	 Less	 often,	 patient	 may	 present	
multiple	 lipomas	 and	 angiolipomas,	 as	well	 as	 neu-
ral	 tumors	 (neurothekeoma,	meningeoma),	 connecti-
ve	 tissue	nevi,	 facial	 angiofibromas	 and	parathyroid	
adenoma. The relationship with colorectal cancer is 
controversial. The initially reported association with 

792 Tellechea O, Cardoso  JC, Reis  JP, Ramos L, Gameiro  AR, Coutinho  I, Poiares-Baptista  A

An Bras Dermatol. 2015;90(6):780-98.



medullary	cancer	of	 thyroid	has	not	been	confirmed	
and was instead associated with the presence of coe-
xistent dominant hereditary multiple endocrine neo-
plasia type 2.50

The susceptibility gene for SBHD has been lo-
calized	in	17p11.2	and	17p12-q11.2,	and	subsequently	
identified	as	a	“new”	supressor	tumor	gene	designa-
ted	as	folliculin	(FLCN).	It	is	present	in	60%	to	80%	of	
the patients

Exceptional cases of multiple trichodiscomas 
without any other cutaneous or extracutaneous ma-
nifestation	 as	 well	 as	 observations	 of	 localized/cir-
cumscribed SBHD have been reported. 51,52	Fibrofolli-
culoma/trichodiscoma can also occur in exceptional 
occasions as a sporadic solitary lesion of exclusive 
dermatologic relevance.

Fibrofolliculoma: Histologic examination dis-
closes a vertically oriented dermal papule centred 
by a follicular infundibulum from which anastomo-
sing	 thin	 cellular	 cords,	 that	 may	 contain	 sebocytes	
or	 sebaceous	 lobules,	 irradiate	 into	 the	 surrounding	
abundant	stroma	(Figure	11B).	Cystic	dilatation	of	the	
centrally located infundibulum may occur. Stroma is 
readily	conspicuous	at	low	magnification,	with	a	stri-
king	mucinous	character,	containing	parallel	fibres	of	
fibrillary	collagen,	fibroblasts	and	occasional	dendritic	
cells.

Trichodiscoma: The classic histologic picture of 
trichodiscoma	differs	from	that	of	fibrofolliculoma	by	
the relative proportions and disposition of the stromal 
and	epithelial	 components,	 as	well	 as	 the	horizontal	
rather than vertical general orientation of the lesion. 
In trichodiscoma there is a greater development of the 
stroma and tendency to a more peripheral disposition 
of	 the	epithelial	 component,	which	keeps	 its	 radiary	
disposition and tends to exhibit a more pronounced 
mature	sebaceous	content,	recapitulating	mantle	hair	
differentiation	(Figure	11C).	The	stroma,	peripherally	
limited	 by	 the	 infundibulo-sebaceous	 cords,	 domi-
nates	the	picture.	Its	nature	is	similar	to	that	of	fibro-
folliculoma and is characteristically devoid of elastic 
fibres.

As	 seen,	 the	 distinction	 between	 fibrofollicu-
loma	 and	 trichodiscoma	 is	 not	 always	 possible	 and,	
due	to	the	presence	of	mantle	hair	differentiation,	the	
lesions	are	also	known	under	the	term	“mantleoma”.

Differential diagnosis:
Fibrofilliculoma/trichodiscoma	has	a	distincti-

ve,	 easily	 recognisable	histological	picture	 (Chart	 2).	
Trichofoliculomas	(see	below)	with	a	well-developed	
stroma	may	be	confounded	with	fibrofolliculoma.	Ho-
wever,	in	the	former	no	radiate	cords	containing	sebo-
cytes	emanate	 from	the	main	 infundibular	wall,	and	
in	 turn,	 fibrofolliculoma	 does	 not	 depict	 secondary	
infundibula from which vellus hair emanate.

Figure 11: 
A.	 Birt-Hogg-Dubé	
syndrome. Multiple 
papules distribut-
ed on the face and a 
larger nodular lesion 
on the right nasal ala. 
B. Trichodiscoma. 
Papule containing 
a centrally located 
dense stroma that 
pushes the epitheli-
al component to the 
periphery; note the 
small sebaceous lob-
ules	(arrows).	
C. Fibrofolliculoma. 
Vertically	 oriented	
distorted follicu-
lar structure with 
thin anastomosing 
strands surrounded 
by a dense stroma 

A

CB
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Neurofollicular hamartoma,	described	by	Barr	 et	
al,	is	thought	to	represent	a	variant	of	fibrofilliculoma/
trichodiscoma with a prominent spindle cell stroma. 53-

55 It should be noted that neurofollicular hamartoma is 
a solitary papule of the nose of strict dermatologic re-
levance	 whereas	 fibrofolliculoma/trichodiscoma	 are	
in	general	multiple	and	a	major	sign	of	BHDS.

Perifollicular fibroma
Perifollicular	fibroma	presents	as	single	or	mul-

tiple papules most commonly located on the head and 
neck.	Some	authors	have	regarded	it	as	a	hamartoma-
tous	 lesion	 and	 a	 possible	 variant	 of	 angiofibroma/
fibrous	papule,	whereas	others	have	affirmed	its	rela-
tion	 to	 the	 spectrum	of	fibrofolliculoma/trichodisco-
ma.	 In	 fact,	 the	 association	 of	multiple	 perifollicular	
fibromas	and	colonic	polyps	 is	 called	 the	Hornstein-
-Knickenberg	syndrome,	which	is	closely	related	to	or	
even	part	of	the	spectrum	of	Birt-Hogg-Dubé	syndro-
me.56,57	In	addition,	lesions	with	overlapping	features	
between	 fibrofolliculoma	 and	 perifollicular	 fibroma	
have been documented in the setting of Birt-Hogg-Du-
bé	syndrome.58

Histologically,	 it	 consists	 of	 cellular	 fibrous	
tissue arranged concentrically around one or several 
normal	hair	follicles	with	an	“onion-skin”	appearance.	
Frequently,	a	cleft	separates	the	fibrous	tissue	from	the	
adjacent	dermis.

Differential diagnosis
Fibrofolliculoma:	 the	 fibrous	 tissue	 surrounds	

and is closely intermingled with a distorted hair fol-
licle	that	displays	thin	anastomosing	projections	that	
frequently	contain	sebocytes	or	small	sebaceous	lobu-
les;	 in	 contrast,	 in	 perifollicular	 fibroma,	 the	 fibrous	
tissue surrounds normal follicular structures.

Angiofibroma/fibrous papule:	 perifollicular	 fibro-
sis	tends	to	be	less	prominent,	an	angiomatous	com-
ponent	is	evident,	and	the	presence	of	spindle-shaped	
or	stellate	fibroblasts	is	usually	easy	to	identify.
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Chart 2: Differential diagnosis between trichodisco-
ma	and	fibrofolliculoma

Trichodiscoma Fibrofolliculoma

Horizontally	oriented	 Vertically	oriented

Epithelial	+	 Epithelial	+++

Peripheral location Central location 

Stroma	+++	 Stroma	+++

Cystic	pattern	-	to+	 Cystic	pattern	++

Trichofolliculoma
The diagnosis may be clinically elicited in the 

presence of a smooth hemispheric papule with a cen-
tral	depression	from	which	multiple	thin	hair	emerge,	
located on the centrofacial area in adults.

Histologically it corresponds to single or mul-
tiple	vertically	oriented	 infundibulocystic	keratinous	
structure(s)	draining	to	the	skin	surface	by	an	ostium	
and resulting from one or multiple dilated infundi-
bula. From their wall smaller infundibula emanate 
centrifugally	that,	in	turn,	give	rise	to	mature	or	dys-
trophic	vellus	hair	follicles	(Figure	12).	The	follicular	
elements	are	embedded	in	a	connective	tissue,	which	
may	 be	 poorly	 developed	 or,	 in	 contrast,	 abundant	
and	fibrous,	 separated	 from	 the	 surrounding	dermis	
by retraction clefts.59

Differential diagnosis
The distinction from pilar sheath acantho-

ma,	 dilated	 pore	 and	 tricoepithelioma	 is	 generally	
straightforward.	Neither	perifollicular	fibroma	nor	fi-
brofolliculoma/trichodiscoma,	which	 share	 a	 stroma	
similar	 to	 that	 of	 tricofolliculoma,	 show	vellus	 hairs	
irradiating from dilated infundibulocystic structures 
that are characteristic of the latter.

The difference between trichofolliculoma and 
folliculosebaceous cystic hamartoma (HQFS) would 
rely	 on	 the	 operculized	 indundibulocystic	 silhouette	
with	irradiating	vellus	hair	follicles	in	the	former,	and	
the sebaceous differentiation and development of the 
stroma with obligatory mesenchymal changes (adi-
pocytes)	in	the	latter.	However,	the	fact	that	both	can	

Figure 12: 
Trichofollicu-
loma. Cystic 
cavity from 
which nu-
merous vellus 
hair follicles 
radiate
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share	the	same	architectural	pattern,	the	possibility	of	
sebaceous differentiation in trichofolliculoma (“seba-
ceous	tricofoliculoma”)	and	the	report	of	cases	where	
distinction between these tumors is virtually impos-
sible,	may	indicate	a	close	relationship	between	these	
lesions and/or a common pathogenic basis.60

Folliculosebaceous cystic hamartoma
Clinically it is a slow growing solitary nodule 

of	the	head	and	neck,	as	a	rule	first	noticed	in	the	5th	
or 6th decades. Congenital forms are not exceptional. 
Lesion	can	attain	a	large	size	and	be	cerebriform.

The	histological	characterization	of	the	follicu-
losebaceous cystic hamartoma has been thoroughly 
precised in the initial description: a dermal infundi-

bulocystic structure into which merge sebaceous ducts 
attached	to	sebaceous	lobules,	surrounded	by	a	fibro-
plasic lamellar stroma that incorporates mesenchymal 
elements,	 including	 adipocytes,	 separated	 from	 the	
surrounding dermis by clefting. 61 The individuali-
zation	 of	 folliculosebaceous	 cystic	 hamartoma	 as	 an	
entity distinct from trichofolliculoma is controversial. 
The prominence and character of the stroma as well 
as	the	non-operculized	general	disposition	and	mag-
nitude of the sebaceous differentiation would assist 
the diagnosis of folliculosebaceous cystic hamartoma 
rather	than	sebaceous	trichofolliculoma	(see	above)

It should be noted that folliculosebaceous cys-
tic hamartoma bears no relationship with Torre-Muir 
syndrome. q
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Questionss

1. Which one of the following is correct about follicular 
tumors?
 a) Most cases are clinically distinctive.
 b) They occur more commonly as multiple lesions.
 c) The diagnosis is based on histology.
 d) They occur more commonly on the limbs.

2. Which one of the following is not characteristic of outer 
root sheath differentiation?
 a)	Basket-weave	orthokeratosis.
 b) Cells with pale cytoplasm.
 c) Peripheral palisading.
 d) Thickened	hyaline	basement	membrane.

3. Which one of the following does not belong to the group 
of tumors with germinative (hair germ) differentiation?
 a) Trichoblastoma.
 b) Pilomatricoma.
 c) Trichogerminoma.
 d) Tricoepithelioma.

4. Which one of the following tumors, when multiple, can 
be associated with increased risk of visceral neoplasms?
 a) Pilar sheath acanthoma.
 b) Dilated pore of Winer.
 c) Proliferating trichilemmal tumor.
 d) Trichilemmoma.

5. Which one of the following is not a feature of Birt-Hogg-
Dubé syndrome?
 a) Multiple tumors of follicular infundibulum.
 b) Multiple	fibrofolliculomas	and	trichodiscomas.
 c) Increased	risk	of	renal	cancer.
 d) Spontaneous pneumothorax.

6. Which one of the following is true about trichoblastoma?
 a)  The histological differential diagnosis with basal cell car-

cinoma	is	straightforward,	even	in	small	biopsies.
 b)  Artifactual	clefts	are	typically	seen	between	the	epithe-

lial nests and the stroma.
 c)  The presence of CK20-positive cells is consistent with 

the diagnosis of trichoblastoma.
 d)  It is a rare occurrence in organoid nevus (nevus seba-

ceous).

7. Which one of the following syndromes is not usually 
associated with multiple pilomatricomas?
 a) Myotonic dystrophy.
 b) Rombo syndrome.
 c) Gardner syndrome.
 d) Rubinstein-Taybi syndrome.

8. Which gene is associated with Birt-Hogg-Dubé syn-
drome?
 a) PTEN.
 b)	CYLD.
 c) FLCN.
 d) WNT.

9. Which one of the following is not usually included in 
the histological differential diagnosis of desmoplastic 
trichoepithelioma?
 a)	Infiltrative	basal	cell	carcinoma.
 b) Squamous	cell	carcinoma.
 c) Microcystic adnexal carcinoma.
 d) Syringoma.

10. Which one is not usually found in pilomatricoma?
 a) Foreign body giant cell reaction.
 b) Ghost cells.
 c) Mitotic activity.
 d) High-grade nuclear atypia.

11. Which one is true about proliferating trichilemmal tu-
mor/cyst?
 a) It is more common in men.
 b) It is usually multiple.
 c) The	upper	trunk	is	the	most	common	location.
 d)		The	main	differential	diagnosis	is	squamous	cell	carci-

noma.

12. Which one is false about trichogerminoma?
 a)  It belongs to the group of tumors with germinative 

(hair	germ)	differentiation.
 b) It usually presents with multiple lesions.
 c) It	is	more	common	on	the	head/neck.
 d)  The	characteristic	histological	finding	is	the	presence	of	

“cell balls”.

13. Regarding the tumor of follicular infundibulum (in-
fundibuloma), which one is false?
 a)		In	 its	 multiple	 form	 (infundibulomatosis)	 the	 lesions	

can	 be	 confused	with	 pityriasis	 versicolor,	 vitiligo	 or	
porokeratosis.

 b)		In	 its	 multiple	 form	 (infundibulomatosis)	 there	 is	 a	
well-documented association with visceral malignan-
cies,	particularly	of	the	thyroid	and	breast.

 c)  When	single,	it	is	usually	not	clinically	distinctive	and	
can	be	confused	with	a	seborrheic	keratosis	or	a	basal	
cell carcinoma.

 d)  Histologically,	it	is	a	subepidermal	plaque-like	prolifer-
ation	of	pale	keratinocytes	that	may	display	peripheral	
palisading	and	stromal	condensation	of	elastic	fibers.
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14. Which one is false about trichofolliculoma?
 a)	It	occurs	more	commonly	on	the	head/neck.
 b)		A	 typical	 presentation	 is	 a	 papule	 with	 protruding	

hairs.
 c)  The distinction from pilar sheath acanthoma is usually 

not problematic.
 d)  The distinction between sebaceous trichofolliculoma 

and folliculosebaceous cystic hamartoma is straight-
forward.

15. Which one is false about adamantinoid trichoblastoma?
 a) It	is	also	known	as	cutaneous	lymphadenoma.
 b) It is typically seen in the pediatric population.
 c) It is usually well-circumscribed.
 d)  The	 nests	 of	 cells	 are	 infiltrated	 by	 lymphocytes	 and	

dendritic cells.

16. Which one of the following favours clear cell poroma 
over trichilemmoma?
 a) Peripheral palisading.
 b) Hyaline basement membrane.
 c) Folliculocentricity.
 d) Ductal differentiation.

17. Which one of the following features in not seen in 
trichilemmoma?
 a) Lobular architecture.
 b) PAS-positive	cells.
 c) Ghost cells.
 d)	Cytopathogenic	effect	of	HPV.

18. Which one of the following proteins is thought to have 
a pathogenic role in pilomatricoma?
 a) CD34.
 b) Beta-catenin.
 c) CK20.
 d)	EMA.

19. Which tumor is seen both in Rombo and Ba-
zex-Dupré-Christol syndromes?
 a) Trichilemmoma.
 b) Trichoepithelioma.
 c) Trichoadenoma.
 d) Pilar sheath acanthoma.

20. In addition to tricoepitheliomas, mutations in the 
CYLD gene can be associated with which combination of 
adnexal neoplasms?
 a) Sebaceomas and sebaceous adenomas.
 b) Syringomas and hidradenomas.
 c) Spiradenomas and cylindromas.
 d) Trichilemmomas and tumors of follicular infundibulum.

Answer key
Coccidioidomycosis	 and	 the	 skin:	 a	 compre-
hensive	review.	2015;90(5):610-21.

1. C
2. B
3.	A
4. B
5. B

6. C
7.	A
8. D
9. D
10.C

11. D
12. B
13. D
14. B
15. C

16.	 A
17. D
18. B
19.	 A
20.	 A
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Information for all members:  The EMC-D 

questionnaire	is	now	available	at	the	home-
page	of	 the	Brazilian	Annals	of	Dermatolo-
gy: www.anaisdedermatologia.org.br. The 
deadline	for	completing	the	questionnaire	is	
30 days from the date of online publication.




