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Abstract We present a rare case of a
non-calcified pilomatricoma in a 67-
year-old man. This tumor was ex-
tremely large in size, and its loca-
tion, in the lower extremity, was very
unusual. The clinical, radiographic,
and histopathological features are
described in detail. The role of mag-
netic resonance imaging (MRI) in
the diagnosis of this entity is dis-
cussed. Definite internal reticula-
tions and septations were observed.

A possible explanation for this ob-
servation is that the high signal in-
tensity reticulations may represent
edematous stroma surrounding basa-
loid cells.
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Atypical adult non-calcified pilomatricoma

Introduction

Pilomatricoma is an unusual benign
cutaneous tumor, originating from
precursor cells that normally differ-
entiate into hair matrix cells. It has
also been described using the term
“pilomatrixoma” to signify its origin.
The majority of pilomatricomas are
seen in the first two decades of life,
and they are extremely rare in older
patients. Most present as firm, solid
nodules in the head and neck region
[1]. We present a case of a large pilo-
matricoma of the lower extremity in
an older adult with unusual charac-
teristics.

Case report

A 67-year-old man presented with a
large mass on the medial aspect of
his left thigh, which had been in-

creasing in size for the previous 18
months. There was no previous med-
ical history of malignancy. However,
small lesions may have been present
in the region of the mass as long as 7
years prior to presentation. The pa-
tient presented to the emergency de-
partment with a fungating, foul
smelling, pedunculated mass. He
stated that the mass bled with trau-
ma, prompting a visit to the hospital.
Initial radiographs demonstrated a
large soft tissue mass in the region of
the medial aspect of left thigh. No
calcifications were present.

Magnetic resonance imaging
(MRI) was performed to evaluate the
mass and to determine possible mus-
cle invasion (Fig. 1). This study re-
vealed an exophytic 11×5-cm mass
along the medial left thigh with a
7×9-cm base. The mass had an inho-
mogeneous appearance, without evi-
dence of a definite capsule. The su-

peromedial edge was irregular due to
surface ulceration. Sagittal spin echo
(SE) T1-weighted pre-gadolinium
images demonstrated a large inho-
mogeneous mass, isointense relative
to muscle, without any specific sig-
nal characteristics. Pre-gadolinium
axial T2-weighted and T1-weighted
post-gadolinium fat-saturation imag-
es demonstrated bands of high signal
intensity radiating to the periphery,
giving the appearance of internal re-
ticulations and septations. No defi-
nite enhancement was observed after
intravenous administration of gado-
linium. There was no invasion into
the muscle compartment.

The tumor was excised. It
weighed 440 g, and consisted of a
circumscribed dermal and subcuta-
neous polypoid mass. The cut sur-
face appeared variegated with lobu-
lated chalky-white areas admixed
with gray and tan areas. Several sur-
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Fig. 1A–C A 67-year-old man presenting
with a large mass on the medial aspect of
his left thigh. MRI was performed. A Sag-
ittal T1-weighted pre-gadolinium scan
demonstrates a large inhomogeneous mass,
isointense relative to muscle. Internal retic-
ulations and septations are not well visual-
ized. B T2-weighted axial MR image dem-
onstrating an exophytic tumor along the
medial left thigh, with inhomogenous in-
creased signal intensity at the periphery, as
well as internal reticulations and septat-
ions. Irregularity at superomedial edge is
due to surface ulceration. C T1-weighted
fat-saturation axial MR image after gado-
linium administration showing enhancing
internal reticulations and septations

Fig. 2 Photomicrograph of the resected
specimen shows a large keratin accumula-
tion, peripheral basaloid cells, and several
centrally located shadow (“ghost”) cells,
which are typical for pilomatricoma (H&E
×100; courtesy of Dr. Kittane Ranganath)
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face ulcers were present. Initial his-
tologic examination demonstrated
basaloid cells with numerous “ghost”
cells in a fibrocollagenous matrix
with an inflammatory background.
Numerous foci of keratin were evi-
dent, with a multinucleated giant cell
reaction to this material. No invasion
of the adjacent subcutaneous tissues
was present, and there were no signs
of malignancy (Fig. 2). These find-
ings are consistent with the diagnosis
of pilomatricoma.

Discussion

Pilomatricoma is somewhat unusual
in adults. Behenke et al. reported
four elderly patients, with histologi-
cally proven pilomatricomas [2]. The
lesion is, however, common in child-
hood, and between 60 and 70% of
the cases occur in the first two de-
cades of life [3]. In this group, there
is a female to male ratio of 2 to 1.
Most occur in the head, neck, and
chest regions. The remainder occur
on the upper extremities, with ex-
tremely rare occurrences in the lower
extremities, making this a very un-
usual case presentation. The typical
pilomatricoma is a firm, solitary, cal-
cified, dermal nodule. The majority
are between 1.0 and 1.5 cm in size
[4], as opposed to our case, which
was much larger. In rare instances,
multiple pilomatricomas are associ-
ated with myotonic dystrophy. When
present, familial incidence suggests
that multiple pilomatricomas occur
due to a pietropic effect of the myo-
tonic dystrophy gene [5]. Pilomatrix
carcinoma is a somewhat subjective
diagnosis. The usual criteria are high
mitotic activity, with crowded, atypi-
cal, pleomorphic basaloid cells dem-
onstrating locally aggressive behav-
ior [6]. Fewer than 20 cases of pilo-
matrical carcinoma have been report-
ed in the literature, mostly occurring
in the older population. Distant me-
tastases are rare [4].

Histologically, the appearance of
this tumor was typical for benign pi-
lomatricoma. Epithelial cells with
basophilic cytoplasm are seen at the
periphery of these tumors, arranged
in an arc-like fashion [6]. In 30%,
basaloid cells are transformed into
shadow cells, also known as “ghost”
cells, which are more centrally locat-
ed. These cells have lost their nuclei
and are filled with keratin and stain
eosinophilic. The unstained area in
the center of the ghost cell appears
as a shadow due to the lost nucleus
[6]. Foreign body giant cells are not
unusual.

The tumor that we describe is un-
usual in several respects. First, it was
quite large, and to our knowledge, is
one of the largest ever reported [7].
Second, the location of the tumor is
atypical. Third, the age of our patient
was significantly older than the typi-
cal younger age of presentation, al-
though Taaffe et al. have described a
second, smaller age peak in the sixth
decade of life [8]. Finally, no calcifi-
cations were demonstrated on either
the radiographs or histologically.
This presentation is unusual, as 80%
of these tumors are known to be cal-
cified [1].

A recent article by Hoffman et al.
described the MRI characteristics of a
pilomatricoma in the neck of a child
[3]. T2-weighted fat-suppressed im-
ages showed bands of hyperintense
signal radiating away from a lower
signal intensity center towards the pe-
riphery. With gadolinium administra-
tion, there was enhancement of the
periphery, but no enhancement was
noted in the center of the lesion. The
authors raised the possibility that the
basaloid bands present on histologic
specimens may correspond to the hy-
perintense bands seen on MRI. De
Beuckeleer et al. described MRI find-
ings in pilomatricoma with homoge-
neous intermediate signal intensity on
T1-weighted images and inhomoge-
neous intermediate signal intensity on
gradient echo and T2-weighted imag-
es [1]. Finally, Ichikawa et al. noted
the same findings on T1-weighted
and T2*-weighted images [7]. Amor-

phous calcification accounted for the
inhomogeneous appearance. Our case
suggests that pilomatricoma indeed
does have internal reticulations and
septations, which are equally well
seen on T2-weighted and post-gado-
linium T1-weighted fat-saturation im-
ages. This patient’s tumor contained
no calcifications, which was very un-
usual. Since the gross specimen is not
available to us for precise radiologic-
pathologic correlation, we are unable
to correlate various signal intensities
with underlying tissue histology.
Hoffman suggested that internal retic-
ulations noted on T2-weighted and
post-gadolinium T1-weighted images
represent basaloid cells. Another pos-
sible explanation is that the high sig-
nal intensity reticulations represent
surrounding edematous stroma rather
than basaloid cells, as the basaloid
cells are sheets of avascular epithelial
cells.

References

1. De Beuckeleer LHL, De Schepper
AMA, Neetens I. Magnetic resonance
imaging of pilomatricoma. Eur Radiol
1996; 6:72–75.

2. Behenke N, Schulte K, Ruzicka T,
Megahed M . Pilomatricoma in elderly
individuals. Dermatology 1998;
197:391–393.

3. Hoffman V, Roeren T, Möller P,
Heuschen, G. MR imaging of piloma-
trixoma. Pediatr Radiol 1998; 28:272. 

4. Julian CG, Bowers PW. A clinical re-
view of 209 pilomatricomas. J Am Acad
Dermatol 1998; 39:191–195.

5. Harper PS. Calcifying epithelioma of
Malherbe. Association with myotonic
muscular dystrophy. Arch Dermatol
1972; 106:41–44.

6. Kaddu S, Soyer P, Cerroni L, et al. Clin-
ical and histopathologic spectrum of
pilomatricomas in adults. Int J Dermatol
1994; 33:705–708.

7. Ichikawa T, Nakajima Y, Fujimoto H, et
al. Giant calcifying epithelioma of Mal-
herbe (pilomatrixoma): imaging fea-
tures. Skeletal Radiol 1997;
26:602–605.

8. Taaffe A, et al. Pilomatricoma (Malher-
be). A clinical and histopathological sur-
vey of 78 cases. Int J Dermatol 1998;
27: 477–480.


