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Pediatric parotideomasseteric pilomatrixoma in children

Richard Salzman?, Ivo Starek?, Hitari Faisal?, Tomas Tichy®

Aims. To review definitive histological diagnoses of patients with great salivary gland tumors with focus on the rela-
tively high incidence of pediatric pilomatrixomas. The authors focus on clinical investigation, imaging methods and
fine needle aspiration cytology of pilomatrixomas.

Methods. We treated 12 children with great salivary gland masses aged from 6 months to 18 years from 1995 to 2010.
The records of these patients were reviewed to determine sex, age, clinical presentation, and histological findings.
Results. Among children having true neoplasms, there was a prevalence of carcinomas (6 out of 9), with low-grade
mucoepidermoid and acinic cell carcinomas (two each) as the dominating histopathological diagnosis. There was one
adenoid cystic carcinoma and one curious undifferentiated carcinoma in a 6 month old baby. Among all 6 benign le-
sions, accounting for a half of the total, pilomatrixoma was the most common (2 out of 6) diagnosis, representing 17%
(2 out of 12) of all salivary gland lumps and 66% (2 out of 3) of all true benign neoplasms.

Conclusions. Pilomatrixoma should be included in the differential diagnosis of pediatric parotideomasseteric lumps.
Clinical investigation reveals adherence to the skin but not to the underlying tissue. Clinical assessment and ultrasound
guided fine needle aspiration cytology in typical findings strongly support the diagnosis. Cytopathologists must be
aware of the preliminary diagnosis of a pilomatrixoma to use proper fixation of the smears. In doubts, frozen biopsy

must be sent before parotidectomy is performed.
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INTRODUCTION

Salivary gland tumors in children account for no
more than 5% of all cases of this oncological group'?.
Albeit showing a similarly high 80% parotid prevalence,
they differ from those affecting adult populations primar-
ily in their histopathological spectrum, with lymph- and
hemangiomas being the most frequent entities’. Another
striking differentiating feature is the rarity of pediatric
salivary epithelial tumors, They represent only 3% of all
pediatric salivary tumors*’. However, up to 57% of them
are histologically identified as carcinomas>¢. This is in
stark contrast to absolute predominance of benign parotid
tumors in adults.

Consequently, in the histopathologic spectrum of
parotid Iumps in childhood prevail other neoplastic, in-
flammatory and pseudotumorous affections, demanding
usually less radical or even no surgery at all. One of the
neoplasms that has to be taken into differential diagnostic
considerations in pediatric parotid tumors is a piloma-
trixoma, known for great difficulties in its preoperative
diagnosis. This benign lesion, for the treatment of which
a simple dissection preferably with up to 2 cm margins is
recommended’, mimics many other conditions, including
a salivary carcinoma. Such a misdiagnosed child might be,
thus, overtreated with parotidectomy bearing potential
adverse surgical consequences.

In our article, we, therefore, present tips and pitfalls of
preoperative diagnostics of parotideomasseteric piloma-
trixoma, based on relevant literature review as well as on
our own experience. We focus on clinical investigation,
imaging methods and fine needle aspiration cytology
(FNACQ).

MATERIALS AND METHODS

At our institution, a total of 540 patients with a lump
in a great salivary gland were treated from 1995 to 2010,
including 12 (2.2%) children aged from 6 months to 18
years. The records of these pediatric patients were re-
viewed to determine sex, age, clinical presentation, and
histological findings.

RESULTS

Three hundred eighty one (70%) patients were diag-
nosed with a benign adenoma, 84 (16%) with primary
and 28 (5%) with metastatic carcinoma, 21 (4%) with
malignant lymphoma, 20 (4%) with pseudotumors, and
6 (1%) with non-epithelial tumors. The histopathological
diagnosis and location of lesions of the pediatric group
are summarized in Table 1. Two children had reactive
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Iymph node and pseudotumor each. There was one case of
a huge lymphangioma, largely infiltrating head and neck
soft tissues. Among those having true neoplasms, there
was prevalence of carcinomas (6 out of 9, i.e. 66.7%), with
low-grade mucoepidermoid and acinic cell carcinomas
(two each) as dominating histopathological diagnosis.
There was one adenoid cystic carcinoma and one curious
undifferentiated carcinoma in a 6 months old baby. In our
series, among all 6 benign lesions, accounting for a half of
the total, pilomatrixoma was the most common (2 out of
6,i.e. 33.3%),) diagnosis, representing 2, i.e. 16.7%, out of
12 salivary gland lumps and 2, i.e. 66.7%, out of all 3 true
benign neoplasms (lymphangioma excluded).

DISCUSSION

Pilomatrixoma (pilomatricoma, calcifying epithelioma
of Malherbe) is a benign skin tumor, originating from hair
matrix cells. This relatively common neoplasm accounts
for one of every 500 specimens submitted by dermatolo-
gists®. In about a half of all cases the tumor affects head
and neck, with up to 40% preponderation of parotideo-
masseteric region’. Only 3% to 9.5% of head pilomatrixo-
mas are located on the scalp'®'!. The histopathological
spectrum of pediatric salivary carcinomas in our cohort
agrees with those published by other authors!*®. In their
series of 43 pediatric solid salivary gland lesions, Bentz
et al.’ reported a similar high frequency of pilomatrixo-
mas. They represented 27.9% of benign and 20.9% of all
histopathological entities.

Pilomatrixomas may appear at any age, with a bimodal
peak in the first and sixth decade. Over 50% of all these
tumors are diagnosed in pediatric population, with the
majority (up to 88%) of which occurring before 10 years
of age!'. A general slight prevalence in females increases
(up to 70 %) under the age of 20 years”'°. The average size
of tumors varies around 1 cm’, but also large ones were
described'>!*. Multiplicity is rare, not exceeding 3% (ref.?).
Pilomatroximas usually grow slowly, but rapid progression
is also possible’.

Histopathologically, pilomatrixoma consists of eosino-
philic keratinized (ghost) cells, sheet and bands of basa-
loid cells (Fig. 1). Typical is the presence of calcifications
in ghost cell and ossifications in stromal region, that were
found in 84% and 20%, respectively, of 240 tumors studied
by Forbis'®. However, in another study, their somewhat
lower occurence was reported!!.

Upon palpation, pilomatrixoma usually presents as a
stony hard mass®. In about 35% of all cases it is associated
with pain and tenderness', thus simulating malignancy.
Approximately 80% of them are placed superficially, fixed
to or rarely even ulcerating through the skin. They are
distinguishable from infiltratively growing parotid carcino-
mas in that they are freely mobile against underlying gland
parenchyma. The gross appearance of these pilomatrixo-
mas rather varies, closely resembling skin squamous or
basal cell carcinoma, malignant melanoma and haeman-
gioma'?. Given the extraordinary rarity of the former three
entities in children, practically the only lesion coming
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into the differential diagnostic considerations is haeman-
gioma that may be easily diagnosed using ultrasound. Less
common deep subcutaneously positioned pilomatrixomas
are unapparent, but palpable with the presence of a tent
sign, where stretching the overlying skin allows us to feel
the irregular, multifaceted surface of the mass'. Such
diversity in clinical appearance in combination with its
low incidence explains the reported low rate of correct
clinical preoperative diagnosis, varying from 21% (ref.!?)
to 49% (ref.?). In a series of 346 mostly pediatric piloma-
trixomas!!, the diagnosis in 28.3% of all cases preopera-
tively remained unclear, while 6.9%, respectively 8.7%,
were erroneously identified as dermoid cysts, respectively
sebaceous cysts.

Given the difficulties in clinical preoperative diagno-
sis, imaging methods are used in preoperative assessment
of pilomatrixomas.

If present, calcifications and ossifications can be, de-
pendent on their size (ranging from microscopic through
sand-like to gross), demonstrated on plain radiography®.
With the advent of computerized imaging techniques,
that method has fallen out in the preoperative diagnos-
tics of soft tissue tumors. Recently the non-invasive, cost-
effective ultrasound (US) is generally preferred, showing
a well circumscribed hyperechoic mass with tiny dense
spots with acoustic shadowing", caused by calcifications.
Hughes? demonstrated that such characteristic US im-
age correctly supported the clinical diagnosis of piloma-
trixoma in the majority of 28 children with the suspicion
of having that tumor.

Despite the fact, that pilomatrixoma is a relatively
common affection; its MRI characteristics have not been
studied extensively so far. In one reported case'®, MRI re-
vealed homogenous non-enhancing well-delineated mass,
with small, calcification-related inhomogeneities. The sig-
nal intensity in T1-weighed and T2-weighed images was
intermediate and low, respectively. The latter trait was
thought to result from large amount of collagen within the
tumor stroma. In pilomatrixoma one potentially pathog-
nomonic feature, present on T2-weighed fat-suppressed
images, was suggested by Hoffmann?', namely hypersignal
bands radiating from the tumor center to its contrast en-
hancing periphery, related to basaloid cells.

Som reported that the CT scan showing a well cir-
cumscribed lesions with calcifications does not (in
comparison with US) provide any additional conclusive
information to that obtained from the US scan, and is,
therefore, considered of limited use in the preoperative
diagnostics of pilomatrixoma??.

Calcifications and ossifications in pilomatrixomas
show strong multiplicity. This is an important feature dis-
tinguishing them from other, infrequently, rarely or even
practically not occuring pediatric tumors (pleomorphic
adenoma, adenoid cystic, carcinoma ex pleomorphic
adenoma, other carcinomas, soft tissue and nerve sheet
tumors, etc.), on the US or CT scans of which only single
or at least a low number of calcifications are present.

In one of our two pilomatrixomas, numerous tiny
hyperechoic spots were seen in the US image (Fig. 2).
However, in that case the pathologist failed to find any
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Fig. 1. Microphotograph of a pilomatrixoma. Bands of nucleated basaloid cells (white arrow)
with scant cytoplasm exhibit deeply staining basophilic bland nuclei with occasional mitoses. Pale
oesinophilic ghost (shadow) cells (black arrow) show distinct borders and central unstained area.
Sporadically shrinked nuclei are present. Asterisks indicate foci of hyalinization. Inset: Basaloid
cells undergoing apoptotic transition into ghost cells.

Fig. 2. Ultrasound scan reveals a well-delineated mass with numerous tiny hyperechoic spots.
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calcifications or ossifications. Instead, many fibrosed hya-
linized patches were dispersed in ghost cell areas (Fig. 1),
obviously responsible for the formation of those hyper-
echoic spots.

Very limited experience with PET/CT in pilomatrix-
oma was reported by Jung?®, describing one case with
F-18-G "FDG uptake. The reason for the uptake remains
unclear. We only hypothesize that PET positivity in pi-
lomatrixomas might be caused by expression of glucose
transporter 1 (GLUT1) as seen in some benign tumors,
e.g. pleomorphic adenomas by Horiuchi?.

Owing to lack of any greater clinical experience with
PET/CT in pilomatrixoma, that method can hardly be
considered contributable in its preoperative differential
diagnosis. Moreover, because of its potential uptake, the
tumor might be over diagnosed as a carcinoma.

Another, albeit not generally accepted tool in preop-
erative diagnostic work-up of parotid lumps is fine needle
aspiration cytology (FNAC). While the precise cytomor-
phologic characteristics of the most frequently occurring
salivary adenomas and carcinomas were described by
many cytopathologists, those of pilomatrixoma were not
paid much attention until 1997, when Domanski? defined
reliable criteria for its cytomorphological diagnosis. This
is based on the presence of two distinct cell populations,
namely in clusters arranged as basaloid and anucleated
shadow (ghost) cells as well as of calcium deposits. The
coincidence of all these three features is pathognomonic
for a pilomatrixoma, making other cytopathological di-
agnoses improbable. Giant and inflammatory cells and
cell debris are very common additional findings in the
aspirates.

In smears where the ghost cells, representing the key
to recognizing a pilomatrixoma are not present, cytologi-
cal findings may be misinterpreted. This is mainly due

Table 1. Pediatric solid salivary gland affections treated at our
institution between 1995-2010.

No (%) of Location

patients
Benign 6 (50)
lymphangioma 1(8) parotid
pleomorphic adenoma 1(8) parotid
reparative granuloma 1(8) parotid
cat scratch disease 1(8) parotid
pilomatrixoma 2(17) parotid
Malignant 6 (50)
undifferentiated 1(8) parotid
carcinoma
adenoid cystic 1(8) submandibular
carcinoma
mucoepidermoid 2(17) parotid
carcinoma
acinic cell 2 (17) parotid

carcinoma
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to the fact that some cytological features of a piloma-
trixoma basaloid cells, such as high cellularity, nuclear
hyperchromasia and background with cell debris closely
remind those of high-grade squamous, small cell or basal
cell salivary carcinomas. Howeyver, these entities, as well
as other high-grade tumors occur extremely rarely in chil-
dren. In the cytological differential diagnosis of the above
mentioned affections bland nuclear characteristics in pi-
lomatrixoma may be helpful?.

The most common pediatric salivary carcinomas
that must be taken into cytologic differential diagnostic
considerations of pilomatrixoma, are acinic cell and mu-
coepidermoid carcinomas, in this age category present
almost always as low-grade lesions. The absence of ba-
saloid cell in as well as specific cytological features of
these two entities (acinar cells in the former and mucus-
producing cells in the latter) confound the diagnosis of a
pilomatrixoma. Other salivary gland tumors composed of
basaloid cells, primarily adenoid cystic carcinoma must
be distinguished. This is extremely necessary because of
its infiltrative growth, requiring total parotidectomy. In
cribriform variety showing the presence of typical glob-
ules, the cytological differential diagnosis is not difficult.
However, it is not true for trabecular and especially highly
aggressive solid adenoid cystic carcinoma, lacking these
globules.

As demonstrated by Domanski?®, the presence of
ghost cells in cytological aspirates from pilomatrixomas
is rare in alcohol-fixed and abundant in air-dried smears.
Consequently, clinicians should make the cytopathologist
alert to the potential diagnosis of a pilomatrixoma.

Pilomatrixoma presents a very important item in the
differential diagnosis of pediatric parotideomasseteric
lumps. Clinical investigation is cardinal, with the tent
sign or adherence to the skin but not to the underlying
tissue being a crucial marker, allowing us to distinguish
pilomatrixoma from salivary gland carcinoma. Clinical
suspicion of a pilomatrixoma is strongly supported by
US which shows a well-delineated mass with multiple
calcifications. CT is not useful if US is performed. The
role of MRI in preoperative diagnosis of pilomatrixoma
is not clear, deserving further investigation. The same is
true for PET/CT, in which the uptake mimics malignan-
cy. Clinical assessment and US should be completed by
FNAC, which in typical findings strongly supports the
diagnosis. Cytopathologist must be aware of the prelimi-
nary diagnosis of a pilomatrixoma to use proper fixation
of the smears. In doubts, frozen biopsy must be performed
before parotidectomy is performed.
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