
Introduction
 Pilomatricoma is a benign cutaneous neoplasm with differenti-
ation towards the hair matrix, inner sheath of the hair follicle and 
hair cortex. Pilomatricoma usually presents as a slow growing, firm 
nodule on the head, upper limbs, neck, trunk and lower limbs in de-
creasing order of frequency. It occurs predominantly in children and 
young adults [1-3]. Proliferating pilomatricoma is a proliferative 
variant of pilomatricoma [4-5]. The subtype is primarily composed 
of a large, lobular proliferation of basaloid cells in association with 
small to large foci of transitional cells and shadow cells. Superficial 
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angiomyxoma has rarely been reported to be associated with pilo-
matricoma. In the current report, we describe a case of a giant pro-
liferating pilomatricoma associated with superficial angiomatous 
proliferation. This tumor was unusually large and the rapid growth 
raised clinical suspicion of malignancy. The pathogenesis of such an 
association will be discussed in this report.

Case Presentation
 A 83 year-old woman presented with an enlarging mass on the 
thoracic area of her back. The mass was noted several years prior and 
slowly growing since. Recent rapid growth raised clinical suspicion 
of malignancy. The physical examination revealed a 13 x 10 cm firm, 
exophytic, and reddish-brown mass with overlying bullous skin in 
posterior thorax (Figure 1). She denied any prior surgery or trauma 
to the affected area. There was no family history of similar lesions 
or known genetic syndromes. Macroscopic examination showed a 
well-circumscribed, nodular, dull white mass, measuring 12 x 9 x 
4.7 cm. Sectioning of the mass found significant ossification of the 
involved tissue. Microscopic examination revealed a mutilobular pro-
liferation of basaloid cells with mild nuclear atypia and brisk mitotic 
activity in association with adjacent areas containing cornified mate-
rial, shadow cells, calcification and ossification (Figure 2A-2C). On 
β-catenin staining of the pilomatricoma, the basaloid cells exhibited 
prominent membranous staining (Figure 2D). The transitional cells 
and shadow cells did not express β-catenin at all.
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Abstract

 Giant proliferating pilomatricoma is a rare variant of pilomatrico-
ma. It is a benign tumor that has the potential for local recurrence. 
Superficial angiomyxomas are also rare, distinctive, benign, cutane-
ous soft tissue lesions. The combination of both is exceedingly rare 
and there are three reported cases in literature to our knowledge. 
Here we report a case of giant proliferating pilomatricoma with su-
perficial angiomyxomatous proliferation occurring on the posterior 
thorax of a 83-year-old woman. Further studies are needed to clarify 
whether this is a true collision tumor.
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Figure 1: A: Gross macroscopic image of giant proliferating pilomatricoma; B: The 
sectioned tumor shows diffuse calcification after complete excision.

Figure 2: A: Routine hematoxylin-eosin stain shows a collection of basaloid cells at 
the periphery and central matrical cornification with ghost cells, scale bar: 10 µm; B: 
Detail of the cornified material and shadow cells with fibrotic stroma, scale bar: 10 
µm; C: Lesion with area of basaloid cells with mitotic figures, scale bar: 10 µm; D: 
Strong membranous β-catenin immunoreactivity in basaloid cells of pilomatricoma, 
scale bar: 10 µm.
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 There was a prominent myxomatous stroma with focal bundles of 
collagen fibers consisting of spindle shaped cells, numerous small to 
medium sized blood capillaries with focal arborization (Figure 3A), 
which were found to be positive for CD34 (Figure 3B). Based on the 
immune histomorphological findings, a final diagnosis of proliferat-
ing pilomatricoma with superimposed features of a superficial angio-
myxoma was rendered.

Discussion
 Pilomatricoma, or calcifying epithelioma of Malherbe, first de-
scribed in 1880 by Malherbe and Chenantais as sebaceous gland tu-
mors, Forbis and Helwig later clarified that pilomatricomas originate 
from the hair follicle matrix cells [6]. It represents approximately 1% 
of all benign skin tumors and it is the second most common cutaneous 
neoplasm in childhood and youth. More than half of these tumors are 
located on the head, neck, or upper torso. It is a slow-growing, firm, 
dermal or subcutaneous neoplasm, usually measuring under 3 cm in 
diameter [7]. Pilomatricomas are considered benign. However, cases 
of pilomatricoma with a tendency for focal invasiveness and local 
recurrence have been reported and designated firstly as aggressive pi-
lomatricomas [6].

 Giant proliferating pilomatricoma is diagnosed based on clinical 
and histopathological findings. Giant pilomatricoma was first de-
scribed by Krausen, et al. in 1974 [8]. Although no standard definition 
for giant pilomatricomas exists, these growths are generally defined 
as tumors larger than 5 cm [9-11]. Giant pilomatricomas are rare and 
represent a small proportion (<10%) of pilomatricomas [11]. Com-
pared with more typical pilomatricomas, these large neoplasms tend 
to have higher rates of ulceration and secondary infection presumably 
caused by inadvertent, repeated external trauma. Proliferating pilo-
matricoma is a proliferative variant of pilomatricoma first described 
by Kaddu S, et al. in 1997 [4]. As compared with classical pilomatri-
coma, it is histopathologically characterized by relatively symmetric 
tumor composed of a large, lobular proliferation of basaloid cells, 
showing features of matrical and supramatrical cells of a normal hair 
follicle and exhibited variable nuclear atypia and mitotic figures. The 
architectural pattern is different from that of large fully developed 
stererotypical pilomatricomas that maintain a cystic character with 
basaloid cells predominantly aligned at the periphery.

 The pathogenesis of pilomatricomas has not been completely elu-
cidated. β-catenin is a downstream effector in the Wnt signaling path-
way, acting as a signal for differentiation and proliferation. β-catenin 
gene mutation has been shown to be an important regulator of the 

development and differentiation of hair follicles. Previous studies 
have implicated the WNT/β-catenin signaling pathway in the onco-
genesis of pilomatricomas with β-catenin mutations found in approxi-
mately 75% of cases. The mutations are adjacent to or abolished well-
known regulatory phosphorylation sites of β-catenin, which leads to 
activation of Wnt signaling pathway and slow degradation of cyto-
plasmic β-catenin and its nuclear translocation, which then results 
in blocked apoptosis, abnormal differentiation, cellular proliferation 
and finally oncogenesis. Although most of the studies observed that 
the nuclear staining of β-catenin [12,13], Park, et al. observed that a 
prominent membranous immunoreactivity in the basaloid cells. There 
was definitely no evidence of nuclear positivity, so they suggested 
that β-catenin is primarily involved in cell-cell adhesion rather than 
cellular proliferation during the pathogenesis of pilomatricoma [14]. 
Bcl-2 has been reported to play a role in the pathogenesis of pilo-
matricomas through regulating the apoptotic progression of basaloid 
cells to shadow cells [15].

 Superficial angiomyxomas are rare, distinctive, benign, cutaneous 
soft tissue lesions with a predilection for the trunk, head, neck, and 
genital region. They were first described by Allen et al. in 1988 and 
also have been called cutaneous myxoma [16]. Definitve epithelial 
components are present in approximately 25% of tumors [16]. Toth, 
et al. reported a case demonstrating that a superficial angiomyxo-
ma with epithelial-lined structures occurring in retropharynx [17]. 
Calonje, et al. analyzed the clinicopathologic and immunohistochem-
ical features in a series of 39 cases of superficial angiomyxoma and 
reported that approximately 20% of cases of the primary lesion or 
its recurrence contained epithelial structures, including epidermoid 
cysts, thin strands of squamous epithelium, and small buds of basa-
loid cells [18]. None of the publications reported pilomatricoma as an 
associated finding of superficial angiomyxoma. However, Perez Tato, 
et al. report a case of a 4-cm truncal mass with histologic findings 
of a superficial angiomyxoma with trichofolliculoma [17]. Al-Bra-
him and Radhi reported 3 cases of superficial angiomyxoma with 
co-occurring histologic features of a pilomatricoma in the absence 
of any known familial or other underlying pathology. All the three 
cases presented with variable-sized pedunculated, asymptomatic skin 
papules overlying firm deeply situated nodule. The first of these cases 
was an adult male with a 6.7 cm cystic mass on the anterior chest 
wall. The second and third cases were in pediatric patients with 1.5 
cmsolitary lesions on the back and left arm, respectively. Microscop-
ic examination demonstrated similar features in all three cases. The 
nodular lesions composed of a myxid stroma and spindle cells with 
prominent vasculature. The subcutaneous lesions showed typical fea-
tures of pilomatricoma. While acknowledging that secondary myxoid 
changes are often seen in many mesenchymal tumors, Al-Brahim and 
Radhi suggest that pilomatricomas may originate from the epithelial 
components of angiomyxomas [19]. Recently Hawkes JE reported a 
case of 9 cm pedunculated mass on the anterior aspect of chest wall 
from an adult male, which was diagnosed with giant pilomatricoma 
with angiomyxoid stroma [20].

 We report the case of a follicular neoplasm on the thoracic back 
of an elderly patient with histologic features consistent with a gi-
ant proliferating pilomatricoma with angiomyxomatous prolifera-
tion, although there were insufficient features to make a diagnosis 
of superficial angiomyxoma per se. Our report, in conjunction with 
other studies, suggests that an alternate hypothesis to that proposed 
by Al-Brahim and Radhi could be that superficial angiomyxomas or 

Figure 3: A: Routine hematoxylin-eosin stain shows extensive loose, myxoid con-
nective tissue stroma with increased capillaries (black arrows), and scale bar: 10 µm; 
B: CD34 is expressed within spindle cells and highlighted the prominent vasculature 
(black arrows), scale bar: 10 µm.
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angiomyxoid stroma may represent a secondary finding of preexist-
ing epithelial or hair follicle tumors. The membranous expression of 
β-catenin in this report implied that the complicated interactions be-
tween the epithelial cells and mesenchymal cells mediated by β-cat-
enin may induce the myxoid changes, but the delicate mechanisms 
need more investigation. Nevertheless, we acknowledge that the as-
sociation of pilomatricomas with angiomyxoid stroma may be purely 
coincidental and recognize that neither case reports nor retrospective 
histologic analyses are able to decipher the temporal, etiologic asso-
ciation of these tumors.

Conclusion
 We present this case of a giant proliferating pilomatricoma occur-
ring on the back, given the atypical location and patient’s age, rare 
proliferating histology and unusal angiomyxoid stroma, and large 
size. It is unclear whether proliferating pilomatricomas are associated 
with superficial angiomyxoma due to the low number of cases report-
ed.
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