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Cutaneous adnexal tumors include  benign and malignant tumors arising from hair, sebacepos gland and sweat gland. 
First of all, Most of the adnexal tumors are benign, malignant ones are very  rare. My approach to these tumors is 

entirely based on anatomy of the skin and adnexae.  When you look at a biopsy of a skin tumor, your question will be, 
‘why is it an adnexal tumor?’ 

Once you have  determined that the tumor does not look like an epidermal or melanocytic tumor and it happens to be 
in the dermis, either attached to the overlying epidermis or entirely intradermal and appears to be epithelial, then your 
guess will be that it may have originated from one of the adnexal structures.  Very rarely, it may represent a metastatic  

carcinoma from some  other organs. 
 

Let’s have a quick review of anatomy of hair . You must learn anatomy in order to understand pathology. 

SHAFT 



Hair has two major parts: hair shaft, part above the epidermal surface and hair root  within the hair follicle below the epidermal  surface 
reaching the dermis and in some areas, subcutis. 
 
Hair root is situated in an epidermal tube called hair follicle,  that  is dilated at its base to form the hair bulb. 
 
Hair bulb is composed of two components: (1) Dermal papilla, dermal invagination  into the deep part of the 
hair follicle that contains specialized mesenchymal cells and androgen receptors responsible for follicular 
 growth and differentiation, and  (2) Matrix, composed of actively dividing germinal epidermal cells mixed 
 with melanocytes that is responsible for maturing into hair sheaths and keratinized central hair shaft that is pushed outwards to the 
surface by the  constantly dividing cells at the bulb.  Melanocytes are responsible for  color of hair.  
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Hair follicle is surrounded by two sheaths - inner and outer sheath which protect and mold the growing hair shaft.  Inner sheath, 
composed of epidermal cells from matrix  follows the hair shaft  upwards and ends below the opening of a sebaceous gland.  Outer 
sheath is a continuous multiple layer thick epidermal cell lining from hair bulb to the basal epidermis. 
Hair shaft  is composed of very compact acellular keratin mixed with variuous amount of melanin pigment.  It ha a thin outer protective 
cuticle,  middle layer of cortex and a central layer of medulla in long hairs, but not in short hairs. 
 

 



Benign or malignant tumor of hair has to arise from mitotically active epithelial cells of the hair 
called trichilemmal cells, which are essentially keratinocytes capable of making compact 
keratin, the main component of hair. 
   
By now you know that the cellular component that we see in the hair anatomy is the 
keratinocytes of outer and inner hair sheaths and the  highly dividing epithelial cells of the hair 
matrix.   
 

Several  very important  hints that  you should  look for in tumors arising from hair follicle are :  
  
1. Tumor will be located somewhere in the anatomic location like that of normal hair, attached 
to the epidermis  and growing downwards in the dermis or in the dermis or subcutis in a 
longitudinal plane like hair follicle.  
 
2. Mature or immature differentiation towards hair, specifically tubular structures containing 
compact keratin.  
 
3. The neoplastic cells are usually clear and pale  resembling normal trichilemmal cells.  
 
4. The tumor may have basaloid cell component because thrichilemmal cells and basal 
epidermal cells are embryological same cell. 



Pilar cyst:  Trichilemmal epithelium with no granular 
layer. 
Compact keratin. 
Calcification is common. 

Benign cystic tumor arising from hair: 
A. Infundibular cyst 
B. Pilar cyst 

Infundibular cyst: Cyst close to the epidermis 
arising from  the infundibulum of the hair. Lined by 
trichilemmal type epithelium.  Cyst content: 
Compact keratin 

Location of infundibular cyst: 
Cyst arising from the 
infundibular portion of hair 
follicle 

Location of pilar cyst: 
Cyst  arising from deeper dermal 
part of the hair follicle 

Compact keratin 



Pilomatricoma (Pilomatrixoma, Calcifying epithelioma of Malherbe): A benign adnexal tumor 
arising from pilar matrix (Pilomatrix + Oma = Pilomatrixoma or Pilomtricoma). Most commonly 

diagnosed in children, but can be seen at any age. 

 
 

 

 

Originates 
from matrix 
cells. 
Remember, 
these cells are 
basaloid 

Solitary deep dermal or subcutaneous well-
circumscribed nodule composed of aggregates of 
dark basaloid and eosinophilic dead squamoid 
cells ( ghost or shadow cells). 
 
Basaloid areas may show focal hair 
differentiation with compact red keratin. 
 
Fibrosis, giant cell reaction and dystrophic 
calcification and ossification may be seen. 



Trichilemmoma 
Benign adnexal tumor of hair origin: Arises from trichilemmal cells  (Trichilemma + Oma) 

• Adult adnexal tumor of lip, face or neck arising from the trichilemmal epithelium. 

 

• Multiple lesions may be associated with Cowden's syndrome (autosomally determined multiple hamartomatous 

intestinal polyps, breast or other visceral cancers, and skin tumors, such as hamartomas, collagenomas and 

adnexal tumors). 

 

• The tumor is a lobular, follicle-centered proliferation of bland, amitotic, uniform polyhedral cells with clear 

glycogenated cytoplasm surrounded by normal basaloid cells and a cuff of basement membrane material. The 

keratin material is that of compact hair type. The trichilemmal cells blend into the compact keratin material in the 

same fashion as that seen in pilar cyst. Focal pilar structures with compact keratin may be seen. 

 

• Lack of dysplastic change in the basal layer and lack of cytologic anaplasia exclude basal cell and squamous cell 

carcinoma. Inverted follicular keratosis and irritated seborrheic keratosis are excluded due to lack of squamous 
eddies. 

Folliculocentric tumor 
growing downward 

Originates from 
trichilemmal 
epithelium of 
upper hair 
follicle  



Keratin material is that of compact hair type. 
Trichilemmal cells blend into the compact keratin like 
that seen in pilar cyst 

Lobular, follicle-centered proliferation of 
bland, amitotic, uniform polyhedral cells 
with clear glycogenated cytoplasm 
surrounded by normal basaloid cells 

Clear trichilemmal cells surrounded by normal 
basaloid cells 

Clear trichilemmal cells surrounded by 
normal basaloid cells 

Trichilemmoma 



Proliferating pilar tumor (Proliferating pilar cyst, Proliferating trichilemmal cyst) 
 

Proliferating pilar tumor (PPT) is a rare adnexal tumor arising from the upper part of hair follicle.  It  is seen 
most commonly on the scalp of  women,  >50 years of age.  Most tumors arise within a preexisting  pilar cyst. 

Partly cystic and partly solid lobular dermal tumor, notice the trichilemmal 
type epithelium with compact keratin in the cyst. 

Origin: 
upper 
hair 
follicle 



Trichoepithelioma 
 
Classic trichoepithelioma is a single slow growing facial tumor in children. 
 
Multiple familial trichoepitheliomatosis is seen in Brook-Fordyce syndrome (Epithelioma adenoides cysticum), an 
autosomal dominant disease, linked to genes in chromosome 9p21. 
 
In this condition, trichoepitheliomatosis occurs in facial and non-facial skin along with other tumors, such as 
mutiple cylindromas, spiradenomas, trichilemmomas, BCCs and salivary gland cylindromas. 
Other systemic disorders with trichoepitheliomatosis: Rombo’s syndrome ( milia, hypotrichosis, atrophoderma, 
BCC, cyanosis), SLE, myasthenia gravis. 
 
Brooke-Spiegler syndrome (BSS) is an autosomal dominant disease characterized by the development of multiple 
skin appendage tumors such as cylindromas, trichoepitheliomas, and spiradenomas, linked to gene CYLD located 
in chromosome 16q.  
 
 

Basaloid tumor growing downward in the dermis following the direction of hair. Numerous 
basaloid islands with immature hair differentiation, some containing trichilemmal keratin. 
Germinative type cells  with follicular papilla differentiation. No retraction artifact.  

Immature hair 
differentiation 



Trichofolliculoma  (Benign tumor composed of immature hair follicles) 

 

In the dermis, there is a dilated mature hair. Several lobules of 
immature hairs are  seen in the surrounding dermis. Note that several 
immature hairs are growing out of the central mature hair.   

Uncommon hamartomatous tumor of hair follicle, typically occurring on 
the face of adults 





Fibrofolliculoma:  Benign  tumor of hair follicle with dense fibrotic stroma 

 
inherited condition characterised by the development of benign tumours (fibrofolliculoma, tri 
Birt-Hogg-Dube syndrome is a rare autosomal dominant chodicoma and acrochordon) on the head, 
face and upper body. 
Patients with this syndrome are at increased risk for developing colon or kidney cancer as well as 
spontaneous pneumothorax due to pulmonary cysts. 
 

Well-circumscribed dermal tumor with central hair pore showing basaloid cells branching 
out from the center.  The branching basaloid cells are surrounded by  dense 
fibroconnective stroma (resembling fibroadenoma). 
There is no retraction artefact as seen in BCC. 

 

  

Origin: Upper hair  
follicle 



Trichoblastoma: Benign tumor from immature hair cells (trichoblasts) of the hair matrix.  (Trichoblast + 
Oma ) 
 

The well-circumscribed unencapsulated nodular tumor is located in the dermis extending 

into the subcutis with overlying intact epidermis. No epidermal or pilar connection is 

noted.The tumor is composed of variably sized solid and focally cystic epithelial 

nodules.The cells are dark, basophilic with dark nuclei like that of basal cell carcinoma. 

Focal peripheral nuclear palisading is present but no artefactual retraction is noted. A 

variety of pattern is noted in different part of the tumor including adamantinoma-like 

pattern, cribriform-adenoid pattern, and area of heavy melanin pigmentation. 

 

Trichoblastoma is a benign hair follicle tumour originating from follicular germinative cells. It is thought to be a 
variant of trichoepithelioma.   It most commonly occurs on the face and scalp of adults about 40-50 years of age. 
The main difference between trichoblastomas and trichoepitheliomas is the depth at which they arise in the 
dermis. Trichoblastomas are found in the deep dermis and subcutaneous tissue, whereas trichoepitheliomas are 
more superficial. 



 
 

Dilated pore of Winer 
 
 
 

   A funnel-shaped dilated hair pore. 

   Lined by keratinizing squamous  epithelium. 

   Acanthosis and basaloid proliferation from the deeper part of 

   the pore. 

 

Dilated pore is a fairly common lesion of adult male occurring mostly on the face and 
neck and usually presents as a giant comedone.  
Microscopically the lesion is a funnel-shaped dilated hair pore, sometimes containing 
keratin plug.  
The pore is lined by keratinizing squamous epithelium which may show acanthosis and 
basaloid proliferation extending as irregular strands into the dermis from the deeper 
part of the pore.  
 



  My personal observation 
     A dilated pore of Winer, on microscopic examination resembles a wine glass. 

     If the pore contains keratin, it may resemble a glass of red wine. 

 

Sarma D : Dilated Pore of Winer, Dr. Louis H Winer and Wine 
Glass. The Internet Journal of Dermatology. 2009 Volume 7 
Number 2  
 



 

Malignant tumor of hair follicle is extremely rare. I will show you just one example. 
 

Trichilemmal carcinoma: Malignant tumor from trichilemmal epithelium 
 
 

 
 

Follicle-centered malignant proliferation  of 
clear squamoid cells, suggestive of 
trichilemmal cells 

Intraepidermal component directly extends into the 
dermis involving the follicles with a trabecular and 
lobular growth pattern with pushing rather than 
infiltrating borders 
 



Intraepidermal component directly extends into the dermis 
involving the follicles with a trabecular and lobular growth 
pattern 

 



Focal trichilemmal (Left) and pilar (Right) differentiation is present 



Focal marked nuclear pleomorphism and numerous atypical mitotic figures are present 



• Trichilemmal carcinoma is a very rare cutaneous adnexal malignancy of hair origin occurring on the 
sun-exposed skin of older people. 

• It is the malignant counterpart of the benign adnexal tumor arising from the trichilemmal cells 
called trichilemmoma.  

• The lesion is usually solitary and may present as an exophytic or polypoid nodule with ulceration 
resembling a squamous cell carcinoma.  

• Microscopically, the tumor shows a multilobular and trabecular infiltrative growth pattern 
connected to the epidermis and piloscbaceous structures and showing features reminiscent of the 
outer root sheath of the hair follicle. 

• The presence of lobules of clear, glycogen-rich cells with peripheral palisading, hyaline basement 
membranes, trichilemmal keratinization, and pilar differentiation and the absence of ductal or 
acinar differentiation will exclude from other clear cell tumors of the skin, such as clear cell 
squamous cell carcinoma, clear cell acanthoma, melanoma etc. 

• Although the histological picture suggests a high-grade malignant neoplasm, trichilemmal 
carcinoma has an indolent course.  

• No recurrence or metastasis is expected after complete resection. 
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