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Abstract
Pilomatrixoma is considered a rare benign tumor arising from the hair follicle, most common in the head and neck region, but it is
rarely diagnosed on a clinical basis. This report describes a new case of giant pilomatrixoma in a 36-year-old female patient. The
nodule was localized in the preauricular area on the right side, appearing as a slow-growing, fixed, painless, with a hardened
consistency, unusual giant (4.5 cm). A cone-beam computed tomography (CBCT) examination showed a slightly hyperdense
lesion, and fine-needle aspiration cytology (FNAC) revealed peripheral blood and mononucleated inflammatory cells. After
enucleation of lesion, a diagnosis of pilomatrixomawas confirmed. The differential diagnosis of pilomatrixoma is broad, because
its characteristics also can be found in other lesions common to the head and neck. Thus, a lesion in the head and neck, adherent to
the skin, and well demarcated, mainly in the young and in females, should be suspected as pilomatrixoma.
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Introduction

Pilomatrixoma, also known as pilomatricoma, is a rare benign
tumor, arising from the hair follicle, with an estimated inci-
dence of 1 in 1000 skin biopsies [1]. The lesion usually occurs
in the upper extremities, as in the head and neck region, and is
rarely diagnosed clinically [2].

Typically, the pilomatrixoma is described as a firm, pain-
less, well-defined solitary nodule, which may have a bluish-
red coloration [3]. The size normally ranges from 0.5 to

4.5 cm in diameter, and the highest incidence is found in
children and females [3].

Its histopathological aspects include irregular epithelial
cells agglomerated in islands, presence of the shadow cells
(named Bghost^ cells), and areas of calcification [1].
Although it is well known by dermatologists and pathologists,
it can sometimes be confused by clinicians with a malignant
neoplasm, resulting in unnecessary extensive surgery [1, 4].
When present over the preauricular area, it can be confused
with lesions of the parotid gland [4].We are reporting a case of
pilomatrixoma presenting as a subcutaneous nodule of the
preauricular region.

Case report

A 36-year-old female visited our university complaining of
slow-growing, painless nodule in the preauricular area and
mandibular angle on the right side, which the patient had
noticed for about 14 months (Fig. 1). No other relevant med-
ical information was identified in the patient’s clinical history.

Upon physical examination, a 4.5-cm fixed, painless nod-
ule with a hardened consistency was observed near the tail of
the right parotid gland (Fig. 1). Milking the gland showed
clear, unchanged salivary flow without pain.
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At cone-beam computed tomography (CBCT) examina-
tion, it was possible to see, with intermediate electrodensity,
the lesion and small focal areas hyperdense. The lesion was
measured with software Ozirix v.5.0 32-bit and showed an
approximate area of 1.4 cm2 and approximately 4.5-cm length
as the largest (Fig. 2a–d).

Fine-needle aspiration cytology (FNAC) revealed only pe-
ripheral blood and mononuclear inflammatory cells. It was
decided to perform the surgical resection under general anes-
thesia, with a retromandibular incision (Hinds’ access), dis-
section, and enucleation of lesion.

The lesion was localized in the subcutaneous region above
the platysma, limited by delicate hair tissue. The dissection
preserved the mandibular branch of the right facial nerve
and, after excision, planes were sutured (Fig. 3a).

The anatomic sample obtained showed well-defined, encap-
sulated, yellow-white tumor, measuring approximately 4.5 cm
in greatest diameter (Fig. 3b). Histological sections revealed a
tumor mass with the central area rich in stratified squamous
epithelium forming multiple cystic areas. The central zones
contained sheets of amorphous eosinophilic cells with ghosted
clear nuclei (Bshadow cells^). Focal areas of dystrophic calci-
fication also were present. The periphery of the tumor was
surrounded by a thin capsule of the organized conjunctive tis-
sue (Fig. 4). A diagnosis of pilomatrixoma was made.

The patient recovered uneventfully, and no recurrence has
been noted 12 months later.

Discussion

Pilomatrixoma was first described in 1880 [5] as a benign
neoplasm of sebaceous gland or epithelioma calcifying of
the sebaceous glands, because these who was thought to be
its origin [4, 6]. Since then, it was named calcifying epitheli-
oma of Malherbe, referring to the author who described the
tumor [5]. In 1949, it was suggested that the tumor originated

from cells present in the hair follicle [7], and, in 1961, the term
pilomatrixoma was proposed to emphasize the lesion origin
[8], avoiding the term Bepithelioma,^ which has a connotation
with malignancy [3, 9].

It is an unusual benign neoplasm, slow-growing, present
for months or years before diagnosis. It manifests as cutane-
ous, firm lesions of the upper extremities [6], where the head
and neck are the most common sites [10]. Although most
masses measure less than 1.5 cm in diameter, lesions with
13.5 cm were reported in literature [4]. The nodule presented
in our case report had approximately 4.5-cm diameter as the
largest, having higher volume than presented in most of the
cases in literature, and classified as giant [11].

It typically appeared as a solitary mass, as is the case of our
patient. In cases of the multiple lesions [10], it is suspected of
related Gardner, Turner, Rubinstein–Taybi, or Churg–Strauss
syndromes, besides xeroderma pigmentosum or sarcoidosis
[3, 10]. The presence of calcification gives firm characteristic
to lesion, with irregular angulated shapes when stretched,
called Btent sign^ [2].

The variant morphology of pilomatrixoma, sometimes sim-
ilar to more common lesions, induces to difficulty to establish
a clinical diagnosis [6]. The bluish-red discoloration overlying
skins, due to dilated blood vessels [3], may confuse with hem-
angiomas [2]. Presence of tenderness in a firm subcutaneous
swelling may lead to make a clinical diagnosis as neural
tumor-like neurofibromas [2]. Other differential diagnosis pre-
viously reported includes lymphadenitis [12]; sebaceous,
dermoid, and epidermoid cysts [1, 6, 10]; parotid tumor [1];
atheroma [13]; keratoacanthoma; fibroxanthoma; atypical in-
fections bymycobacteria; sinuses; ossifying hematoma; tumor
of giant cell; or chondroma [6, 10], besides malignant lesions
such as squamous cell carcinoma [6], carcinoma matricial,
carcinoma basocelular, and malignant melanoma [14].

Adenoid cystic carcinomas, also of slow growth, are
most common in the minor salivary glands and appear
as masses involved in glands, submucosal and smooth,
overlying ulcerations [15], which could invade bone or
a perineural spread, leading to pain [15]. FNAC shows
round to ovoid basaloid cells with hyperchromatic nu-
clei, besides globules of mucus, and the treatment is
local resection, and radiation therapy or chemotherapeu-
tic for advanced disease statuses [15].

Among the benign neoplasms of the salivary gland,
the pleomorphic adenoma in the parotid gland is the
most common [16, 17] and is considered in the differ-
ential diagnosis of the pilomatrixoma [16]: sessile nod-
ule, slow and asymptomatic growth, well delimited, and
firm palpation. May be by reduction of salivary flow. It
affects females more than males but is commonly seen
in the third to sixth decades of life [18].

Fig. 1 Nodule in the preauricular area and mandibular angle on the right
side with 4.5-cm diameter
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FNAC has been utilized. However, it is argued that the
presence of ghost cells in the aspirate is difficult, which im-
pairs the correct diagnosis [2, 10]. That is because the yield
may contain numerous keratinized squamous cells and few
basaloid and shadow cells, or the aspirate is made in an early
lesion, giving basaloid cells and absence of other components
[2]. In our case, FNAC revealed only peripheral blood and
eventual leukocytes mononucleated.

The use of radiographs can help identify calcifications but
is considered of low diagnostic value by superficial location of

pilomatrixoma [10]. There have also been reports of the use of
computed tomography (CT) or magnetic resonance imaging
(MRI) [1, 10, 19].

CT demonstrates sharply demarcated mass of soft tis-
sue density containing micro-calcifications. However,
these characteristics also can be found in other lesions,
as in the sebaceous cysts, foreign body reaction, and
metastatic bone formations [6]. Thus, imaging CT has
been used mainly for differentiating preauricular tumors
from parotid tumors or large and aggressive tumors [1].

Fig. 2 a Coronal, b axial, and c
sagittal CBCT (non-contrast) scan
of the head and neck. d Lateral
three-dimensional CBCT imaging
shows a tumor mass

Fig. 3 a Intraoperative
photograph of tumor mass with
intact capsule. b Surgical
specimen (approximately 4.5-cm
diameter as the largest)
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The MRI revealed that the lesion presented as a homogenous
mass for pilomatrixoma [10], and no demonstrate specific
features, like this has not been used to definitive diagnostic
[6]. We utilized CBCT imaging and proved with histopatho-
logical evaluation. The ultrasound also has demonstrated good
accuracy rates for diagnosis of the pilomatricoma, because it
shows characteristic results, as heterogeneous echotexture, the
posterior shadowing, ovoid complex mass, and focus of sub-
cutaneous fat [6].

Table 1 presents the diagnostic methods and preoperative
diagnosis of the 77 case reports, with 42 in the preauricular
region. In these 77 cases, only 20 included pilomatrixoma in
the preoperative diagnosis. The diagnostic methods included
CT imaging, FNAC, fluorodeoxyglucose-positron emission
tomography (FDG-PET/CT) scan, MRI, ultrasonography, test
for paraphenylenediamine (PPD), radiograph exams, and his-
tologic examination.

The more reliable method of diagnosis is histopathological
evaluation. Often, pilomatrixoma is located in the lower der-
mis [1], and the histological pattern seen is of a well-
circumscribed nodule-cystic tumor [6, 10]. This nodule usu-
ally is surrounded by a connective tissue, with irregular
islands of epithelial cells; in the center are ghost cells and, in
the periphery, the basaloid cells [6, 10].

As the tumor matures, these basaloid cells of the periphery
of the tumor that have attempted to produce hair keratinize and
degrade centrally forming the anucleated ghost, called ghost
cells [6, 10]. The age of the tumor could be stipulated by
proportion of shadow cells to basophilic cells, where younger

lesions have greater numbers of proliferating basophilic cells
[1]. Recently, the expression of interleukin-8 (IL-8), IL-8 re-
ceptor alpha (CXCR1), and IL-8 receptor beta (CXCR2) in
pilomatrixomas has been found, which may help in the defi-
nition of future diagnoses [32].

Presence of the keratinized debris can produce foreign
body reactions. Also, areas of calcification within the shadow
cell regions can be found. However, only shadow cells are not
sufficient for the diagnosis [6], and presence of basaloid cells
or ghost cells need not be present in all the cases of
pilomatrixoma, making the diagnosis difficult [2].

The transition of the pilomatrixoma to his malignant ver-
sion is exceedingly rare. According Zloto and colleagues [3],
to date, his publication of 101 cases of pilomatrix carcinoma
has been reported. Pilomatrix carcinoma shows male predom-
inance and is common in the elderly [2, 3, 6].

As is not observed the spontaneous regression of the
pilomatrixoma tumors, surgical excision is sufficient as treat-
ment, with good prognosis [6] and recurrence uncommon [3,
6, 27]. Yoshimura and colleagues [13], analyzing 37
pilomatrixoma tumors, observed that the treatment was by
enucleation in 29, and seven included the removal of the over-
lying skin. There was no recurrence during a follow-up period
of 43 months.

In summary, we observe that the case reports of
pilomatrixomas increased in the last years, but yet have been
considered in the differential diagnosis of these lesions. Thus,
pilomatrixomas are frequently misdiagnosed. The clinical dif-
ficulty distinguishing pilomatrixomas from more common

Fig. 4 Histopathological image. a
Hair follicle basal cells (arrow)
and cystic cavity. b Islands with
basaloid cells (arrows). c, d Areas
of calcification (asterisks) and
ghost cells (star). [H.E., × 50, ×
100]
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skin lesions eventually led a treatment more aggressive. In
lesions of the head and neck, adherent to the skin that are well
demarcated, mainly in the young and females, oral surgeons
should suspect pilomatrixoma tumors.
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