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Pilomatrixoma, also known as pilomatrixoma or calcifying epithelioma of Malherbe, is a
benign tumor of skin appendages. Although it is an uncommon and benign neoplasm of
the head and neck region, it may sometimes become malignant. It arises from the cells of
the outer sheath of the hair follicle root. Owing to its rarity, pilomatrixoma can be missed
during differential diagnosis, and it can be misdiagnosed as malignancy. Therefore, for
definitive and confirmatory diagnosis, histopathological analysis is imperative. We
report a case of a 26-year-old female who presented with hard swelling on the right side
of her face near the angle of the mandible. We have discussed its clinical, radiological, and
histological findings and reflected light on the treatment of choice for pilomatrixoma.

Pilomatrixoma, Benign Neoplasm, Skin Adnexa, Preauricular Region

1. INTRODUCTION

Pilomatrixoma, also called calcifying epithelioma of Malherbe, was first
described by Malherbe and Chenantais in 1880. It arises from the sebaceous
glands as a benign calcified neoplasm of hair follicles' matrix cells Sannigrahi et
al. (2016). In 1922, Dubreuilh and Cazenave described the distinctive
histopathology of basaloid cells and shadow or ghost cells Kashif and Shastry
(2016). Forbis and Helwig, in 1961, suggested its name to eradicate any
confusion with malignancy. Moreover, the suggested name, pilomatrixoma, is a
self-explanatory name attributable to its origin from the hair matrix cells Pant et
al. (2010). Affected individuals are usually asymptomatic besides having a
solitary, slow-growing, mobile, and subcutaneous or intradermal firm nodule
Nadershah et al. (2012). A vast majority of the affected individuals are Caucasians.
Pilomatrixoma often presents in the first two decades of life and has a slight
female predominance with a female to male ratio of 3:2. In general, the tumor
typically has a good prognosis Sannigrahi et al. (2016).

2. CASE PRESENTATION
A 20-year-old female presented to the outpatient department of otolaryngology
with a history of progressively enlarging swelling on the right side of the face for
the past 5 months. The swelling was initially small and developed near the angle
of the mandible. However, over the next few months till the presentation, the
swelling had increased in size. The patient denied any other swelling, pain,
tenderness, trauma, fever, chills, fatigue, or weight loss. On physical examination,
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inspection revealed a hard, smooth- surfaced, oval-shaped, and well-defined
swelling measuring 3x3cm in diameter. The overlying skin was normal in color, and
so was the surrounding skin. No redness, warmth, or discharge was noticed. On
palpation, it was stony hard, non-tender, non-fluctuant, mobile in all directions, and
not adherent to the overlying skin or underlying structures. The lesion was non-
compressible, irreducible, non-pulsatile, and non-translucent. Cervical lymph nodes
were not palpable. Examinations of the facial muscles and oral cavity were
unremarkable. No axillary or femoral adenopathy was noticed. The rest of the
examination was unremarkable and did not reveal any swelling in any other part of
the body.

Ultrasonography revealed a well-defined, heterogeneous area measuring
2.6x1.3 cm. It was seen subcutaneously in front of the right submandibular angle.
No vascularity was appreciated on color doppler imaging, and the right parotid
gland appeared normal. Fine needle aspiration cytology identified a few scattered
lymphocytes along with neutrophils and histiocytes against a hemorrhagic
background. No malignant cells were noticed.

With the patient's consent, she was prepared for excisional biopsy of the mass
under general anesthesia. A small vertical incision was given on the skin, and the
mass was successfully excised. The specimen was sent for histopathological
evaluation, which revealed a circumscribed lesion containing squamous and basal
layers and basaloid cells in the dermis. The cells had round to oval, hyperchromatic
nuclei, and scanty cytoplasm. Some clusters of eosinophilic cytoplasm were also
observed.

Moreover, ghost squamous cells were also noted. Biopsy revealed keratinous
material with foci of calcifications. The epidermis was unremarkable, and there was
no evidence of malignancy. In brief, the histopathological features confirmed the
diagnosis of pilomatrixoma.

Figure 1 Gross appearance of irregular and nodular tumor measuring about 4x2cm in dimension.
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3. DISCUSSION

Pilomatrixoma is a rare benign neoplasm of skin adnexa originating from the
matrix cells of hair follicles. Approximately 50 percent of the reported
pilomatrixoma cases involve the head and neck region, with the preauricular region
being the most consistent location Nadershah et al. (2012). However, there have
been cases in the literature with pilomatrixoma in various upper extremity locations
too. The typical presentation is of an asymptomatic, solitary, painless, mobile, firm,
subcutaneous or intradermal nodule measuring less than 3 cm. However, giant
pilomatrixoma can be more than 5cm in diameter. The lesions are oval with well-
demarcated margins. Some encapsulated Sannigrahi et al. (2016) lesions have also
been observed. Moreover, the overlying skin is usually normal, but in some cases, a
reddish-bluish hue can be seen due to angiogenesis Birman et al. (2009). "Tent sign"
is the pathognomic sign of pilomatrixoma demonstrated by stretching the skin over
the tumor, which causes flattening of the tumor's surface with multiple facets and
angles Kashif and Shastry (2016), Nadershah et al. (2012), Birman et al. (2009). Also,
pressing on one edge of the lesion protrudes the lesion from the other side like a
"teeter-totter." Both of these signs are typical of pilomatrixoma, thus the most
helpful clues for diagnosis Kashif and Shastry (2016). The differential diagnoses of
pilomatrixoma include epidermoid cyst, sebaceous cysts, dermoid cysts, hematoma,
trichoepithelioma, basal cell epithelioma, unidentified masses, and foreign bodies
reactions Sannigrahi et al. (2016), Birman et al. (2009). Often the lesions of
pilomatrixoma are misdiagnosed as one of the differentials. Also, it is imperative to
rule out other diseases in patients presenting with pilomatrixoma as it is associated
with granulomatous diseases such as sarcoidosis, genetic disorders, including
Turner syndrome, Gardner syndrome, Xeroderma pigmentosa, basal cell nevus
syndrome, and Steinert myotonic dystrophy Sannigrahi et al. (2016) , Birman et al.
(2009).

Radiography is generally non-diagnostic as pilomatrixoma is a small,
superficial, and well-circumscribed lesion. Plain radiography shows nonspecific
calcifications of the lesion. Ultrasonography characteristically shows an ovoid,
complex mass at the junction of the dermis and subcutaneous fat with focal thinning
of the overlying dermis. Moreover, the lesion appears similar to a target lesion with
a hypoechoic rim and an echogenic center. Ultrasonography may also show
calcifications Hugheset al. (1999).

In a study, 4 out of 33 patients underwent computed tomography scans of the
parotid region. The CT scan showed a well-demarcated, subcutaneous tumor with
microcalcifications and metabolic activity, which the radiologist diagnosed as
adenopathy Duflo et al. (1998). MRI may be diagnostic if further reports confirm the
correlation between the high signal bands in T2-weighted images and the bands
formed by basaloid cells evident upon histological examination Ichikawa et al.
(1997). Fine-needle aspiration has been studied as a diagnostic tool; however,
misinterpretation of the lesion as carcinoma, basal cell carcinoma, and pleomorphic
adenoma with squamous metaplasia has been reported. The presence of ghost cells,
basaloid cells, and calcium deposits in the appropriate clinical setting permits
diagnosis by aspiration Birman et al. (2009).

Histopathological features of pilomatrixoma are usually found in the lower
dermis and subcutaneous fat. It is a well-circumscribed tumor surrounded by a
connective tissue capsule. It consists of either basophilic cells or shadow cells which
are islands of epithelial cells. Although these ghost cells are not a pathognomic
feature of pilomatrixoma, they are quite specific to pilomatrixoma. These ghost cells
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are more evident in mature tumors. When the tumor matures, gradually, a central
degeneration is seen in the basaloid cells. This casts an anucleated central shadow
forming ghost cells or shadow cells. In other words, as the tumor matures, the
number of ghost or shadow cells increases, whereas basaloid cells decrease in
number.

Some of the other characteristic features include inflammatory reaction, giant
cells, central calcifications, and keratin debris. In 75% of the tumors, calcium
deposits are found using Von Kossa stain Kashif and Shastry (2016), Birman et al.
(2009), Kaddu et al. (1996).

Pilomatrix carcinoma is a rare malignant counterpart of pilomatrixoma, with
approximately 90 reported cases in the literature. It is a locally aggressive tumor
with a higher risk of recurrence. Although the majority are locally aggressive,
several cases have demonstrated distant metastases too. Many of the key features
are similar between the two, i.e., pilomatrixoma and pilomatrix carcinoma.
However, the latter's primary differentiating characteristics include a high mitotic
rate with atypical mitoses, central necrosis, infiltration of the skin and soft tissue,
and invasion of blood and lymphatic vessels Kashif and Shastry (2016), Birman et
al. (2009).

Pilomatrixoma never regresses spontaneously. Therefore, the treatment of
choice is surgical excision Morales and McGoey (1980), Thomas et al. (1999).
Intraoperatively, it is imperative to save the facial nerve branches without
compromising adequate tumor excision because inadequate excision increases the
risk of local recurrences. Therefore, to minimize the recurrence risk, wide resection
of margins, i.e.,, 1 to 2 cm, is recommended Nadershah et al. (2012), Jones et al.
(2018). With complete excision, it has a low recurrence rate, ranging from 0 to 3%
Kashif and Shastry (2016), Nadershah et al. (2012), Birman et al. (2009).
Postoperatively, it is crucial to conduct a thorough dermatological evaluation and
advise a long-term follow-up to ensure the lesion does not recur Sannigrahi et al.
(2016), Jones et al. (2018). For patients with numerous pilomatrixoma, all lesions
should be excised. Moreover, ruling out associated or familial conditions remains
indispensable Jones et al. (2018).

4. CONCLUSION

Pilomatrixoma is a benign neoplasm that usually presents as a single, slow-
growing, subcutaneous or intradermal nodule. It usually measures less than 3 cm
and commonly affects the face. Malignant transformation has been reported but it is
very rare. The diagnosis is established based on an incisional biopsy with
questionable value of FNAC. The treatment of choice is surgical excision with a clear
margin with every effort to preserve the branches of the facial nerve. After surgical
excision, long term follows up and regular dermatological evaluation is mandatory
to monitor for recurrence. However, recurrence with adequate treatment is low.
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