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A 38-year-old woman with no notable medical history 
presented to the dermatology department with a firm 
enlarging nodule on the scalp of many years’ duration. The 
patient noted there was no drainage or bleeding. Physical 
examination revealed a mobile, 2.5-cm, subcutaneous 
nodule on the right parietal medial scalp. An excisional 
biopsy was performed. 

THE BEST DIAGNOSIS IS:
a. malignant proliferating trichilemmal tumor
b. pilomatrixoma
c. proliferating trichilemmal cyst
d. squamous cell carcinoma with cystic features
e. verrucous cyst

Growing Nodule on the Parietal Scalp 
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Biopsy revealed a squamous epithelium with cystic 
changes, trichilemmal differentiation, squamous 
eddy formation, keratinocyte atypia, focal necrotic 

changes, and a focus of atypical keratinocytes invading  
the dermis (Figure 1). Based on these findings, a diagno-
sis of malignant proliferating trichilemmal tumor (MPTT) 
was made. 

Malignant proliferating trichilemmal tumor is a rare 
adnexal tumor that develops from the outer root sheath of 
the hair follicle. It often arises due to malignant transfor-
mation of pre-existing trichilemmal cysts, but some cases 
occur de novo.1 Malignant transformation is thought 
to start from a trichilemmal cyst in an adenomatous 
histologic stage, progressing to a proliferating trichilem-
mal cyst (PTC) in an epitheliomatous phase, ultimately 
becoming carcinomatous with MPTT.2-4 This transforma-
tion has been categorized into 3 morphologic groups to 
predict tumor behavior, including benign PTCs (curable 
by excision), low-grade malignant PTCs (minor risk for 
local recurrence), and high-grade malignant PTCs (risk 
for regional spread and metastasis with cytologic atypical 
features and potential for aggressive growth).1

More commonly observed in women in the fourth 
to eighth decades of life, MPTT may manifest as a 
fast-growing, painless, solitary nodule or as a progres-
sively enlarging nodule at the site of a previously stable, 
long-standing lesion. Malignant proliferating trichilemmal 
tumor manifests frequently on the scalp, face, or neck, 
but there are reports of MPTT manifesting on the trunk 

and even as multiple concurrent lesions.1-4 The variability 
in clinical presentation and the potential to be mistaken 
for benign conditions makes excisional biopsy essen-
tial for diagnosis of MPTT. Histopathology classically 
demonstrates trichilemmal keratinization, a high mitotic 
index, and cellular atypia with invasion into the dermis.4 

Malignant transformation frequently follows a prior history 
of trauma to the area or local inflammation. 

Given the locally aggressive nature of MPTT, our 
patient was referred to a Mohs micrographic surgeon. 
While both wide excision with tumor-free margins and 
Mohs micrographic surgery are accepted surgical proce-
dures for MPTT, there is no consensus in the literature on 
a standard treatment recommendation. Following surgery, 
close monitoring is needed for potential recurrence and 
metastases intracranially to the dura and muscles,5 as well 
as to the lungs.6 Further imaging using computed tomog-
raphy or positron emission tomography can be ordered to 
rule out metastatic disease.4

Pilomatrixomas are benign neoplasms that arise from 
hair matrix cells and have been associated with catenin 
beta-1 gene mutations, as well as genetic syndromes and 
trauma.7 Clinically, pilomatrixomas manifest as solitary, 
firm, painless, slow-growing nodules that commonly are 
found in the head and neck region. This tumor has a slight 
predominance in women and occurs frequently in adoles-
cent years. The overlying skin may appear normal or show 
grey-bluish discoloration.8 Histopathology shows basaloid 
cells resembling primitive hair matrix cells with an abrupt 
transition to shadow cells composed of transformed kera-
tinocytes without nuclei and calcification.7-8 This tumor can 
be differentiated by the presence of basaloid and shadow 
cells with calcification on histopathology, while MPTT will 
show atypical, mitotically active squamous cells with trichi-
lemmal keratinization (Figure 2).

Proliferating trichilemmal cyst is a variant of trichilem-
mal cyst (TC) arising from the outer root sheath cells of 
the hair follicle. While TCs usually are slow growing and 
benign, the proliferating variant can be more aggressive 
with malignant potential. Patients often present with a 
solitary, well-circumscribed, rapidly growing nodule on 
the scalp. The lesion may be painful, and ulceration can 
occur, exposing the cystic contents. Histopathologically, 
PTCs resemble TCs with trichilemmal keratinization but 
also exhibit notable epithelial proliferation within the 
cystic space.9 While there can be considerable histo-
pathologic overlap between PTC and MPTT—including 
extensive trichilemmal keratinization, variable atypia, and 
mitotic activity—PTC typically should not demonstrate 
invasion into the surrounding soft tissue or the degree of  
high-grade atypia, brisk mitoses, or necrosis seen in MPTT 
(eFigure 1).1 Immunohistochemistry may help distinguish 

THE DIAGNOSIS: 

Malignant Proliferating Trichilemmal Tumor

FIGURE 1. Malignant proliferating trichilemmal tumor. Lobulated 
intradermal mass composed of a squamous epithelium with cystic 
changes, squamous eddy formation, keratinocyte atypia, trichilemmal 
differentiation, and focal necrotic changes. Note the nests of 
atypical keratinocytes invading the surrounding dermis (H&E, original 
magnification ×4).
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PTC from MPTT and squamous cell carcinoma (SCC).10-11 
The pattern of Ki-67 and p53 expression may be help-
ful with classification of PTC/MPTT into the 3 groups 
(benign, low-grade malignant, and high-grade malignant) 
proposed by Ye et al.1 Other investigators have sug-
gested that Ki-67 expression may correlate potential for 
recurrence and clinical prognosis.12 Expression of CD34  
(a marker that supports outer root sheath origin) might  
favor PTC/MPTT over SCC; however, cases of CD34-
negative MPTT have been reported, particularly those  
with poorly differentiated histopathology.

Squamous cell carcinoma with cystic features is a histo-
logic variant of SCC characterized by cystlike spaces con-
taining malignant squamous epithelial cells.13 Squamous 
cell carcinoma with cystic features can manifest as a 
firm nodule with ulceration similar to MPTT or PTC but 
also can mimic a benign cyst.14 The diagnosis of invasive 
SCC with cystic features typically is straightforward and 
characterized by cords and nests of atypical keratinocytes 
extending into the dermis with areas of cystic architecture 
(eFigure 2). While both SCC with cystic features and MPTT 
may show cystic histopathologic architecture, MPTT typi-
cally shows areas of PTC, whereas SCC with cystic features 
lacks such areas. 

Verrucous cysts refer to infundibular cysts or less com-
monly pilar cysts or hybrid pilar-epidermoid cysts that exhibit 
superimposed human papillomavirus (HPV) cytopathic 
changes. Clinically, a verrucous cyst manifests as a single, 
asymptomatic, slow-growing, firm lesion most commonly 
manifesting on the face and back. Histopathologically, the 
cyst wall may show acanthosis, papillomatosis, hyper-
granulosis with coarse keratohyalin granules, and koilocytic 

changes (eFigure 3). These histopathologic features are 
believed to be induced by secondary HPV infection. While 
HPV-related change, characterized by koilocytic alteration, 
papillomatosis, and verruciform hyperplasia, more com-
monly affects epidermal cysts, occasionally trichilemmal 
(pilar) cysts are involved. In these cases, verrucous cysts 
should be distinguished from MPTT. Verrucous cysts may 
contain rare normal mitotic figures, but do not contain 
atypical mitosis, marked cellular pleomorphism, or an infil-
trating pattern similar to MPTT.15 
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FIGURE 2. Pilomatrixoma. Basophilic matrical cells with scant 
cytoplasm and hyperchromatic nuclei with occasional normal mitoses 
transitioning to eosinophilic shadow/ghost cells without nuclei. There 
often is surrounding granulomatous inflammation with giant cell 
formation (H&E; original magnification ×10). 
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eFIGURE 1. Proliferating trichilemmal cyst. A, Well-circumscribed 
dermal tumor with a pushing border that exhibits abrupt trichilemmal 
keratinization and has extensive epithelial proliferation within the center of 
the cystic space (H&E, original magnification ×4). B, Epithelial proliferation 
with minimal cytologic atypia (H&E, original magnification ×10). 

eFIGURE 2.  Squamous cell carcinoma with cystic changes. Invasive 
cords and nests of atypical keratinocytes extend into the dermis with 
an overlying epidermal connection. The center of the tumor shows 
cystic architecture (H&E; original magnification ×10).

eFIGURE 3.  Verrucous cyst. Note the cyst wall with acanthosis, 
papillomatosis, orthokeratosis and parakeratosis, hypergranulosis with 
coarse keratohyalin granules, and koilocytic changes (H&E; original 
magnification ×10).
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