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Proliferating trichilemmal tumours (PTTs), also known
as proliferating pilar tumours, are uncommon adnexal
neoplasms derived from the outer root sheath of the
hair follicle (1). They typically arise on the scalp
of elderly women and are often associated with pre-
existing trichilemmal cysts (2). Although most PTTs are
benign, malignant proliferating trichilemmal tumours
(MPTTs) have been reported (3, 4).

Ultrasonography has become a valuable tool for
noninvasive evaluation of cutaneous and subcutaneous
tumours, including cystic adnexal lesions. Previous
reports have described PTTs as well-defined,
encapsulated, heterogeneous lesions on B-mode
imaging, often with internal calcifications and posterior
acoustic enhancement, but lacking internal vascularity
on colour Doppler studies (5–7).

Here, we report a case of a scalp PTT that
demonstrated abundant intralesional vascular flow on
colour Doppler ultrasonography – an imaging feature
that is atypical for benign PTTs and has been scarcely
described in the literature.

CASE REPORT

A 64-year-old man presented with a several-year history
of a slowly enlarging mass on the right occipital scalp.
Dermatological examination revealed a mobile, dome-
shaped subcutaneous nodule approximately 3 cm in
diameter, without tenderness or ulceration (Fig. 1A).

Computed tomography revealed a subcutaneous mass
in the right occipital region without continuity with
the outer table of the skull. The lesion showed
mixed low- and high-attenuation areas with a markedly
hyperattenuating rim (Fig. 1B). Ultrasound examination
revealed a well-circumscribed, heterogeneous mass
measuring 21 × 27 × 12 mm in the subcutaneous
layer (Fig. 1C). The lesion exhibited posterior acoustic
enhancement and a heterogeneous internal echo pattern.
Notably, colour Doppler imaging demonstrated marked
internal vascularity with pulsatile flow signals, an
atypical feature for trichilemmal cysts or benign
PTTs (Fig. 1D). Based on these findings, an
epidermal cyst was excluded, and a vascularized
adnexal tumour, including a malignant lesion, was
considered in the preoperative differential diagnosis.
However, intraoperative examination revealed a
well-circumscribed, cystic mass with a smooth surface
and a well-formed capsule, without evidence of

invasion or adhesion to the surrounding tissue. Given
these intraoperative findings suggestive of a benign,
encapsulated lesion, the tumour was excised completely
along the capsule without a wide surgical margin. No
dominant feeding vessel or identifiable feeder artery
was observed during dissection. The lesion was easily
dissected from the subcutaneous plane and removed in
its entirety (Fig. 1E).

Histopathological examination revealed a well-
circumscribed dermal tumour composed of multiple
lobulated epithelial proliferations separated by fibrous
stroma (Fig. 2A). The tumour lobules consisted
of squamous epithelial cells showing characteristic
trichilemmal keratinization without an intervening
granular layer (Fig. 2B). Peripheral cells were basaloid
to polygonal, while central areas demonstrated compact
eosinophilic keratinous material, focally accompanied
by calcification. Foci of nuclear pleomorphism,

Fig. 1. Clinical and imaging findings of the lesion. (A) Clinical
appearance of the tumour. (B) Computed tomography finding of the
tumour (indicated by an arrow). (C) Grey-scale and (D) colour Doppler
ultrasonographic findings. (E) Gross appearance of the excised lesion,
viewed from the deep aspect.
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scattered mitotic figures and limited necrotic changes
were observed; however, the overall lobular architecture
was preserved, and no infiltrative growth pattern,
stromal destruction or vascular invasion was identified.
Based on the maintained architectural organization
despite focal cytologic atypia, the lesion was interpreted
as a benign PTT. Surgical margins were tumour-free.
The final diagnosis was PTT of the right occipital
region. No local recurrence or complications were
observed during 6 months of follow-up.

DISCUSSION

The present case highlights the diagnostic challenges in
distinguishing PTTs from their malignant counterparts.
Historically, the histopathologic criteria distinguishing
PTT from MPTT have been inconsistent across
studies. Earlier reports variably regarded any degree
of cytological atypia as malignant, whereas others
emphasized that atypia alone was insufficient for
this diagnosis. Well-circumscribed lesions with nuclear
pleomorphism but without infiltrative growth, high
mitotic activity or necrosis were later shown to behave
benignly, and the term “malignant PTT” was proposed

to be reserved for tumours showing a combination
of infiltrative architecture, marked atypia and mitotic
figures (1). These criteria were subsequently expanded
based on a large series of cases, establishing a three-
tiered classification – benign, low-grade malignant
and high-grade malignant – defined by both cytologic
and architectural features (8). Within this framework,
MPTTs are regarded not as a distinct entity, but
as part of a biologic continuum characterized by
increasing degrees of cytologic and architectural atypia.
In contrast, morphologic overlap between PTT and
squamous cell carcinoma has also been described,
further blurring diagnostic boundaries (9). Recent series
(4, 10, 11) have largely reconciled these discrepancies
by framing TTs as a biologic spectrum – from benign
to atypical to malignant – where the diagnosis of
MPTT requires integration of cytologic, architectural
and clinical indicators such as rapid growth, >5 cm
diameter and extracephalic location. According to these
criteria, the present lesion was classified as a benign
PTT based on its overall histopathologic architecture
and clinical features.

PTTs generally appear on ultrasound as
heterogeneous, well-circumscribed, cystic-solid masses
located in the subcutaneous tissue with posterior
enhancement and occasional calcifications (12).
Importantly, colour Doppler studies typically reveal no
internal blood flow (6, 7), reflecting the cystic and
keratinous nature of the lesion. The absence of internal
vascularity has therefore been considered a hallmark of
benign PTTs.

In contrast to the typically avascular appearance
of benign PTTs on colour Doppler ultrasonography
(6, 7), the present lesion demonstrated marked
intralesional vascularity with pulsatile flow signals.
Histopathologic examination, however, confirmed
a well-circumscribed PTT with preserved lobular
architecture and without infiltrative growth or vascular
invasion. This clinicoradiologic discrepancy highlights
an important diagnostic pitfall: prominent Doppler
flow can be observed even in histologically benign
PTTs and should not be interpreted as definitive
evidence of malignancy (13). In the present case,
numerous intratumoural vascular spaces were identified
histologically, likely accounting for the marked Doppler
signals observed preoperatively. Accordingly, Doppler
hypervascularity should be interpreted in conjunction
with overall architectural and cytological features and
regarded as a nonspecific but clinically useful finding
that may prompt excision for definitive diagnosis
and alert surgeons to the potential for increased
intraoperative bleeding.

The differential diagnosis of a well-circumscribed
subcutaneous scalp mass with heterogeneous internal
echoes and prominent Doppler flow includes epidermal
cysts, pilomatricoma and cutaneous squamous cell

Fig. 2. Histopathologic findings of the tumour. (A) Low-power
view showing a well-circumscribed, lobulated dermal tumour. (B) Higher
magnification of the area indicated in (A), demonstrating lobules of
squamous epithelial cells with characteristic trichilemmal keratinization
lacking an intervening granular layer (haematoxylin-eosin stain). Scale
bars: 2.5 mm in (A) and 100 μm in (B).
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carcinoma. Uncomplicated epidermal cysts are 
typically avascular, whereas pilomatricomas may show 
internal calcifications with variable vascularity, and 
squamous cell carcinoma more often presents as 
an irregular, ill-defined, hypervascular lesion. In 
this context, unexpected hypervascularity within an 
otherwise well-defined cystic–solid mass should prompt 
consideration of adnexal tumours such as PTT rather 
than being interpreted as direct evidence of malignancy 
(13).

In summary, this case suggests that even when 
increased vascularity is detected on ultrasonography in 
lesions initially suspected to be trichilemmal cysts or 
epidermal cysts, the possibility of a benign PTT – as 
well as MPTT – should be considered. In such cases, 
treatment decisions should be based on an integrated 
assessment of clinical, imaging, intraoperative and 
histopathologic findings. This approach may help avoid 
overtreatment, as demonstrated in the present case, 
in which complete excision along the capsule was 
sufficient.
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