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INTRODUCTION
Malignant proliferating trichilemmal tumor (MPTT) 
is a rare, malignant skin tumor arising from the out-
er root sheath of the hair follicle (1). The term MPTT 
was originally employed by Saida et al. (2) in order 
to define skin neoplasms, diagnosed as Proliferating 
Trichilemmal Tumor (PTT), which showed malignant 
histological features as infiltrative growth pattern, 
nuclear atypia, high mitotic activity including atyp-
ical forms, and lymph node metastases (3). Even 
PTT is an uncommon skin tumor of the outer root 
sheath of the hair follicle with a benign but locally 
aggressive clinical behaviour (4). MPTT is considered 
to develop de novo or originate from a pre-existing 

trichilemmal cyst (TC) or PTT, which is known as pro-
liferating trichilemmal cyst (5, 6). Most MPTTs arise 
on the scalp but they were also observed on the 
back, buttocks, chest, elbow, vulva, mons pubis and 
nose (7). Clinically, the tumor occurs in both males 
and females, but affects women more frequently (8) 
and it appears as a dermic or subcutis nodule with 
an exophytic or ulcerated appearance and it varies 
in size, from less than 1 cm to more than 10 cm (9). 
Histologically, MPTT shows marked cytological atyp-
ia, cellular pleomorphism, atypical mitoses, dysker-
atotic cells, and infiltrative growth pattern (1, 4, 10). 
The prognosis of MPTT is variable, including local 
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ABSTRACT: Malignant proliferating trichilemmal tumor (MPTT) is an uncommon and malignant tumor of the skin, arising from the 
outer root sheath of the hair follicle. Most MPTTs occur in the head and neck area and affect the scalp predominantly. However, 
rarely, MPTT of other anatomical sites, such as back, buttocks, chest, elbow, vulva, mons pubis and nose, have been described. 
Although the malignant biological behaviour of the neoplasm, the known loco-regional aggression and the potential local and 
distant recurrences, surgical excision with free margins of normal tissue is generally curative and represents the gold standard of 
treatment. We describe a case of MPTT arising on the scrotum of 51-year-old man. Through this case and the review of the literature 
we try to establish the state of the art regarding the clinical aspects, the morphological and immunohistochemical features of this 
neoplasm. Finally, we underline the exceptionally rare location of the tumor in our case. To the best of our knowledge this is the 
first case of MPTT arising on scrotum.

Impact statement: Diagnosis and treatment of malignant trichi-
lemmal tumor needs a multidisciplinary approach with a strong 
clinical-morphological correlation for an accurate diagnosis, par-
ticularly when it occurs in exceptionally rare sites. 
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aggression, local and distant recurrence potential, 
mainly depending on the treatment executed (5). 
The gold standard for treatment for MPTT is a wide 
local excision with a 1-cm margin of normal tissue, 
although some Authors have been used chemother-
apy and radiotherapy to prevent recurrence (11). 
We present a case of an unusual site of occurrence 
of MPTT with review of the literature.

MATERIALS AND METHODS
Our literature review was performed using the 
search medical databases PubMed, Scopus, Web 
of Science, and Google Scholar. Searches were per-
formed using key terms “trichilemmal malignant”, 
“trichilemmal malignant tumor,” “trichilemmal ma-
lignant”, “trichilemmal malignant tumor” and “ma-
lignant proliferating trichilemmal tumor”, “prolifer-
ating trichilemmal carcinoma”.

CASE REPORT
A 51-year-old man presented with a gradually in-
creasing, painless nodular swelling over scrotum, 
since several months, which ulcerated with bloody 
discharge. There was no history of trauma or skin 
cancers in the past. On examination, there was a 
1.5 × 2 cm fungating growth over the scrotal region. 
There was no evidence of regional lymph node en-
largement, even at US analysis. An excisional biopsy 
was done and the diagnosis of MPTT was given. A 
wider local excision of the scar was performed later. 
Histopathological examination of the biopsy was per-
formed as previously described (12, 13) and showed 
a skin covered irregular lobulated mass measuring 
2 cm in maximum diameter with just focal surface 
ulceration (figure 1). Microscopically, the dermis 
showed a cellular tumor composed of lobules and 
sheets of squamous cells with abrupt keratinization 
(figure 1). The cells were highly pleomorphic with 
hyperchromatic nuclei and high mitotic activity with 
abnormal mitotic figure as shown in (figure 2). Mult-
inucleated tumor giant cells and foci of invasion into 
surrounding tissue were evident. The diagnosis of 
MPTT was made. The resected margins were free 
of tumor. The histopathological examination of the 
wider local excision specimen showed a sclerotic 
scar without residual images referable to MPTT. Af-
ter 6 months of follow-up there are no signs of local 
recurrence or disease progression.

DISCUSSION
Proliferating trichilemmal tumors (PTTs) were 
originally described by Jones in 1966 as benign 
but locally aggressive skin neoplasms arising 
from the outer root sheath of hair follicles (14). 
MPTTs constitute less than 0.1% of skin cancers 
(15). The tumor usually appears on the scalp 
(>90% of cases), mostly affects women, occur-
ring between the fourth and the eighth decade 
of life (16). Other rare site reported are the 
breast (17) arm (18), neck (19) jaw (20) sinuses 
(21) lip (22) eyelid (23) groin (24) orbit (25) and 
ear (26). Up to our knowledge this is the first 
case reported on the scrotum. The aetiology of 
this neoplasm is unknown, still, many of them 
originate from a pre-existing trichilemmal cyst 
(27). The progression of the tumor is slow but 
locally invasive. Ulcers may appear over time 
(28) as our case demonstrated. Histologic fea-
tures of a MPTT that differentiate it from a be-
nign TC or PTT include abnormal mitoses, high 
mitotic rate, marked cellular pleomorphism, 
architectural atypia, infiltrating margins, ne-
crosis, and aneuploidy (8). The histopatho-
logical main differential diagnosis includes 

Figure 1. A. Mobile, polypoid and ulcerated mass in the left 
region of the scrotum; B. Histologically the neoplasm shows a 
dermic localization, with a lobulated architecture and abrupt 
keratinization (4x magnification, H&E staining).

Figure 2.  A. High power magnification of MPTT. Atypical squamous 
cells with trichilemmal differentiation and evident nuclear 
pleomorphism; B. In a background of atypical squamous cells, atypical 
mitosis (black arrow) can be seen. (40x magnification, H&E staining).
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ruptured trichilemmal cyst, giant trichilemmal 
horn and squamous cell carcinoma (SCC). Rup-
tured trichilemmal cysts may show irregular 
aggregates of keratinocytes with trichilemmal 
keratinization, but they should lack the sol-
id multilobular structure and the cytological 
atypia. Giant cutaneous trichilemmal horns 
consist of a mixture of squamous epithelial 
cells and trichilemmal keratinized debris, mi-
toses can be common but not in the atypical 
form (29). PTTs are often confused histologi-
cally with metastatic or invasive SCC, as both 
can display keratinocytic nuclear atypia and 
infiltrative growth (30). On pathology, MPTTs 
are distinguished from SCC by trichilemmal 
keratinization involving an abrupt transition of 
nucleated to anucleated keratinized epitheli-
um without granular layer. Sometimes can be 
found even invasive growth extending beyond 
the confines of the cyst wall, with irregular bor-
der, that make the differential diagnosis quite 
challenging (31). Immunohistochemical stains 
may be helpful tool. Herrero et al. reported 
that in the diagnosis of MPTT, cellular aneu-
ploidy and CD34 loss are important markers 
(32). Moreover, p53 and Ki-67 markers in im-
munohistochemical examination are guiding 
in predicting the aggressiveness of the tumor 
(low grade-high grade). Decreased expression 
of p53, which is responsible for the repair of 
DNA damage, and increased expression of Ki-
67, which indicates a high rate of mitosis in 
the cell, have been associated with malignant 
transformation and high recurrence rates (33-
35). In a review of the literature, 93 well-doc-
umented cases of MPTTs were found, beyond 
our case (36-41). Furthermore, differential di-
agnosis between MPTTs and other skin cancer 
with squamous differentiation, including both 
squamous cell carcinoma and adnexal neo-
plasms with squamous differentiation can be 
challenging (42). We report a series of twen-
ty-five MPTT (table I), using the search medical 
databases PubMed, Scopus, Web of Science, 
and Google Scholar Searches. The majority of 
cases occurred in female patients (15/25, 60%) 
and in the head and neck area (21/25, 84%), 
especially on the scalp (12/21, 57%). Radical 
surgical excision of neoplasm, with free-mar-
gins, was often curative, with no disease recur-
rence (15/21, 71.4%), and metastatic or relaps-
ing disease was infrequently observed (6/21, 

28%), with two (2/21.9%) cases of death for 
disease. In our knowledge this is the first case 
of MPTT arising on scrotum. MPTT was treat-
ed with surgical excision and resected margins 
were free of tumor. The outcome is satisfying, 
and the six-month follow-up showed no recur-
rence of disease. A guideline with a high level 
of evidence could not be established for their 
treatment since MPTTs are seen very rarely. 
According to most published paper surgery is 
favoured as gold standard, and the exact ap-
proach should be based on clinical judgment 
(35). Usually, surgical excision with a margin of 
1 cm is the main step in the treatment of al-
most all MPTTs. Ye et al. (36) examined 76 pro-
liferating trichilemmal tumors (PTT) in order 
to outline histopathologic features that could 
predict clinical behaviour and prognosis. Three 
distinct PTT variants were described based on 
malignant features such as nuclear atypical, mi-
totic activity, and presence of necrosis. Group I 
lesions are considered benign with recurrence 
not observed. Histopathologic examination re-
veals trichilemmal keratinization, focal nuclear 
atypia, mononuclear infiltrates, and absence 
of mitotic figures, perineural invasion, or vas-
cular invasion. Group II lesions are low-grade 
malignant tumors with an increased risk of lo-
cal recurrence. Histologically, these tumors are 
noted to have abrupt keratinization, areas of 
single-cell necrosis, and desmoplastic stroma. 
Cytologic atypia is absent. Group III lesions are 
high-grade malignant tumors with a high risk 
of recurrence, lymph node involvement, and/
or distant metastasis. The case presented dis-
played histological features corresponding to 
group II lesion. Fortunately, our patient under-
went surgery in the initial phase of the disease, 
therefore at the follow-up six months after the 
enlargement of the previous excision, there 
were no signs of disease, and no further ther-
apy was necessary. Radiotherapy and chemo-
therapy have been used as adjuvant therapy 
in aggressive cases or recurrence (16). Patients 
should be followed closely and examined of-
ten to frequently assess recurrence or metas-
tasis. Lymph node examination, US, CT, and in 
selected cases PET scan are recommended for 
pre-treatment staging. It is difficult to make 
accurate predictions about the clinical course 
since most of the MPTT cases in the literature 
have been reported as small case series.
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not easy to correlate with its clinical presentation, 
and diagnosis can be tricky, especially in unusu-
al site. To create treatment algorithms, there is a 
need for increased case reports and comparative 
long-term results of different treatment options.

CONCLUSIONS 

MPTTs are rare adnexal tumors that require a 
multidisciplinary approach to diagnosis and treat-
ment. Sometimes the morphological features are 

Table I. Review of twenty-five MPTTs.

N. 
CASES AGE SEX SITE ONSET TREATMENT OUTCOME REFERENCE

1 Unknown Unknown Unknown PTT with 
malignant 
transformation

SE Unknown Markal et al. (1)

2
66 Yr Male Scalp De novo SE MD Ye et al. (36)
66 Yr Female Forehead De novo SE MD

1 63 Yr Male Scalp De novo SE NR Tikku et al. (30)

1 58 Yr Female Scalp
PTT with 
malignant 
transformation

SE MD and 
DFD Mori et al. (37)

3

64 Yr Female Scalp De novo SE NR

Herrero et al. (32)53 Yr Male Scalp De novo SE NR

66 Yr Female Scalp De novo SE LTF

1 52 Yr Female Scalp De novo SE NR Alici et al. 

1 97 Yr Female Scalp
PTT with 
malignant 
transformation

SE NR Fernando et al.  (8)

1 86 Yr Male Jaw De novo SE Unknown Fernandez (18)

1 58 Yr Female Scalp NA CT and RT NR Casas et al. (9)

1 65 Yr Female Scalp De novo SE NR Gulati et al. (39)

1 62 Yr Female Breast De novo SE NR Akrami et al. (40)

1 67 Yr Female Breast-
Axilla De novo SE NR Uchida et al. (15)

1 63 Yr Male
Arm-
Wrist-
Hand

De novo SE NR Aneiros-Fernandez
et al. (16)

1 32 Yr Male Neck De novo SE LTF Durairaj et al. (17)

1 56 Yr Female Jaw NA SE and CT MD and 
DFD Hayashi et al. (41)

1 53 Yr Male Sinuses De novo SE ROD Harris et al. (21)

1 75 Yr Male Lip
PTT with 
malignant 
transformation

SE NR Kim HJ et al. (22)

1 42 Yr Female Eyelid De novo SE NR Lee et al. (23)

1 80 Yr Female Orbit De novo Recommended 
RT MD Ogul et al. (25)

1 79 Yr Male Ear
PTT with 
malignant 
transformation

SE NR Vandeweyer 
et al. (26)

2
69 Yr Female Scalp De novo SE and RT NR Cavanagh 

et al. (5)53 Yr Female Scalp De novo SE NR
Yr: years; MD: metastic disease (lymph node and/or distant metastatis); SE: Surgical excision; NR: no recurrence; DOD: died for disease; 
LTF:lost to follow-up; CT: Chemotherapy; RT: radiotherapy; ROD: recurrence of disease; NA: not available.
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