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Pilomatrix carcinoma, the malignant counterpart of pilomatrixoma, is rare, with only 55 cases
reported, and only four cases with visceral metastases described in the literature. Here we present a
case report and a literature review on this rare tumour. A 74-year-old male with a pilomatrix carci-
noma from the left temporal region presented in July 1996 and the tumour was excised. One month
after diagnosis, metastases to both lungs and to a regional lymph node were found and histologically
verified. The patient also developed metastases in the abdomen, back and thoracic spine. The latter
resulted in spinal cord compression and paraplegia. Despite systemic chemotherapy with intravenous
cisplatin and 5-fluorouracil and localised radiotherapy to the thoracic spine, progression and dete-
rioration led to death within 3 months from time of diagnosis. Pilomatrix carcinomas are usually
indolent. In our patient, however, the malignant disease progressed rapidly and it appeared to be

resistant to both chemotherapy and irradiation. © 1999 Elsevier Science Ltd. All rights reserved.
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INTRODUCTION

PrLOMATRIXOMA WaAS first described in 1880 by Malherbe and
Chenantais [1] as a ‘calcifying epithelioma’, initially thought
to be derived from sebaceous glands. In 1949, Lever and
Griesemer [2] suggested that the origin of the tumour was
hair matrix cells. Later, light and electron microscopic
observations and histochemical studies have supported this
view [3—6] and the name ‘pilomatrixoma’, first proposed by
Forbis and Helwig [7] in 1961, has been generally accepted.
Pilomatrixomas are slow-growing, benign dermal tumours
with possible extension to the subcutaneous (s.c.) tissue [8].

Although the locally aggressive behaviour of some cases of
pilomatrixoma was first suggested by Gromiko in 1927 [9],
for decades it was considered a neoplasm in which malignant
transformation did not occur [3]. The malignant variant of
pilomatrixoma was not seriously considered until 1980, when
Lopansri and Mihm [10] reported a case of aggressive pilo-
matrixoma and reviewed five similar cases from the literature.
They proposed the term ‘pilomatrix carcinoma’ or ‘calcifying
epitheliocarcinoma of Malherbe’. Pilomatrix carcinoma is
rare and hitherto 55 cases have been reported [11-18].
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Recurrences of pilomatrix carcinomas are common, but
the metastatic potential has not been acknowledged by all
investigators dealing with this malignancy [19,20]. Metasta-
sising pilomatrix carcinoma is exceedingly rare, with only four
reported cases in the literature [12,21-23].

We present a case of pilomatrix carcinoma in a 74-year-old
male in whom metastases to the neck, both lungs, thoracic
spine and possibly the abdomen developed within a few
months. The cancer showed an aggressive course with pri-
mary resistance to both chemotherapy and radiotherapy.

CASE REPORT

History

A 74-year-old male presented in July 1996 with a tumour
in the left temporal region, which had been first noticed 2
months earlier. The patient had a previous history of occa-
sional alcohol abuse and a lumbar disc herniation in 1977,
but was otherwise healthy. The tumour, 4x3 cm and elevated
1 cm above the skin surface, was excised mid July. Skin was
transplanted from the left upper arm to cover the defect. The
histological diagnosis was pilomatrix carcinoma with non-
radical surgical margins. For a planned wide excision, the
patient was referred to the Department of Plastic Surgery in
August 1996.
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Examinations

At admittance, the examining doctor found a 1cm large
tumour beneath the transplant, suspicious of a local recur-
rence and an enlarged occipital lymph node. This time the
patient commented on relatively severe interscapular pain
that had lasted for approximately 2 months. He underwent a
diagnostic work-up with plain chest X-ray, abdominal ultra-
sound, computer tomography (CT) scan of the chest, abdo-
men and pelvic area and bone scan. The chest X-ray revealed
multiple lesions suspicious of lung metastases. The findings
of the CT scan of the chest (Figure 1a) were consistent with
multiple lung metastases. The abdominal ultrasound and the
CT scan of the abdomen and pelvis (Figure 1b) demon-
strated a 4x2 cm tumour with some central necrosis located
in the right perirenal region. The bone scan was negative.
Wide excision of the local tumour, excision of the enlarged
lymph node in the left occipital region and CT-guided biopsy
of one of the lung metastases were performed. Histologically,
the tumour in the left temporal region was a recurrence of the
previously excised pilomatrix carcinoma. The occipital lymph
node and lung biopsy were both consistent with metastasis
from pilomatrix carcinoma.
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Pathological findings

On gross examination, the primary tumour measured
4x3 cm and was raised 1 cm above the surrounding skin. It
had a brown surface and a white cut surface. Microscopic
examination revealed a denuded surface with underlying
sheets and nests of basaloid cells with abrupt transition to
central areas with pycnotic cells and shadow cells (Figure 2a).
Calcification was not seen. The basaloid cells had hyper-
chromatic nuclei with clumped chromatin, moderate pleo-
morphism, one to three distinct nucleoli (Figure 2b) and
numerous mitoses, some of which were atypical. The mitotic
rate was approximately 75 per 10 high power fields (35/
mm?). Immunocytochemical staining with Ki-67 showed a
proliferation rate of 50%. Bcl-2 was expressed in 3% and p53
in 36% of the tumour cells. Low-molecular weight cytoker-
atin (CK-19) was strongly positive, whereas high-molecular
weight cytokeratin (34BE12) was positive in scattered single
cells only. Staining for HMB-45, S-100 and neurofilaments
were negative. The tumour infiltrated deeply into the sub-
cutaneous (s.c.) fat and to the deep surgical margin. No vas-
cular or perineural infiltration was identified. The re-excision
specimen was 4 cm wide and contained a 9 mm tumour rest
with free surgical margin. The occipital lymph node
(Figure 3a) and the lung biopsy (Figure 3b) both contained

Figure 1. (a) Continuous 10 mm axial CT scans through the

thorax showed a metastasis located centrally in the left lung

(large arrow) and multiple smaller metastasis in the right lung

parenchyma (small arrow). (b) Contrast enhanced continuous

axial CT scans through the abdomen and pelvis revealed a

tumour located between the apical part of the right kidney and
the diaphragm (arrow).

Figure 2. (a) The primary tumour with irregular nests of

basaloid epithelial cells with a central area of pycnotic and

shadow cells. (H&E, original magnification x30). (b) Detail

from the primary tumour with basaloid, pycnotic and shadow

cells. The nuclei of the basaloid cells show moderate pleo-

morphism, clumped chromatin, and distinct nucleoli. (H&E,
original magnification x120).
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tumour tissue with histological and immunocytochemical
features similar to those of the primary tumour; both showing
the characteristic shadow cells. As compared with the pri-
mary tumour, the Ki-67 proliferation rate was increased to
58%, p53 positivity to 50-60%, and bcl-2 to 12% in the
metastases.

Treatment and outcome

During early September, chemotherapy treatment was
initiated with the combination regimen of intravenous (i.v.)
cisplatin and i.v. 5-fluorouracil (cisplatin 200 mg day 1 and 5-
FU 2000mg/24h days 1-5). One week later, the patient’s
gait gradually deteriorated. Clinical examination revealed
paraparesis and eventually the patient developed bladder
paresis. Magnetic resonance imaging (MRI) showed a
metastasis in the Thl vertebra, penetrating into the spinal
canal and compressing the spinal cord (Figure 4a). Metas-
tases were also found in the Th9 vertebra and retro-/para-
vertebrally in the mid thoracic area (Figure 4b). The patient
received high-dose steroid therapy (dexamethasone) followed
by radiotherapy. The target volume encompassed C6 to Th3.
Irradiation was given as a single posterior photon field (pre-
scribed depth 40 mm) in 4 Gy fractions to a cumulated dose
of 28 Gy. However, during radiation therapy, the patient
developed complete paraplegia. A few days after completion
of the radiotherapy, the patient suffered a severe pneumonia.
In spite of i.v. antibiotic treatment, his condition deteriorated
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Figure 3. (a) Lymph node metastasis with basaloid, pycnotic

and shadow cells. (H&E, original magnification x30). (b) Lung

biopsy showing fibrous tissue with nests of basaloid cells with

central pycnotic and shadow cells. (H&E, original magnification
%x30).
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and he died at the beginning of October. At no stage had
there been any sign of tumour regression. His relatives
refused a request for an autopsy to be performed.

DISCUSSION

Although Gromiko even in 1927 [9] noted the aggressive
behaviour of some pilomatrixomas, this tumour was con-
sidered to be benign without any malignant potential [3].
Surgical reports [24-26], during the 1970s, of locally aggres-
sive pilomatrixomas led to the introduction of the terms
‘pilomatrix carcinoma’ and ‘calcifying epitheliocarcinoma’ by
Lopansri and Mihm [10] in 1980. Their malignant terms
were based on a review of five cases of ‘pilomatrixoma with
aggressive behaviour’ and a case of their own. They noted
that the presence of hyperchromatic, vesicular basaloid cells
with numerous mitoses and infiltration into adjacent tissue or
blood vessels correlated with aggressive clinical behaviour
[10]. Subsequently, there have been an increasing number of
reports of malignant pilomatrixomas.

Histologically, pilomatrix carcinoma is formed by irregular
shaped cellular bands and sheets of basaloid cells. In the
centre, necrosis, keratin and shadow cells are often seen. The
nests of shadow cells may be calcified or show amyloid
deposits [18,27,28]. The basaloid cells have hyperchromatic
nuclei and prominent nucleoli [6,29]. Mitoses vary between
12 and 62 per 10 high power field (HPF) and may be atypical
[11]. Squamous cells and clear or transitional cells may also
be seen, but are less numerous and show fewer nuclear
abnormalities. The major clinical problem may be in distin-
guishing this rare malignant tumour from the more frequent
benign pilomatrixomas. Both immunohistochemical and flow
cytometric analyses have been performed to establish whether
these methods may be used to differentiate pilomatrix carci-
nomas from its benign counterpart [16,30]. Since neither of
these methods have been successful, the pathologists will still
have to rely on traditional morphological methods to diag-
nose pilomatrix carcinoma. The main indicators of malig-
nancy in pilomatrixomas appear to be nuclear pleomorphism,
frequent and atypical mitoses, central necrosis, infiltration of
skin and soft tissue, blood and lymphatic vessel infiltration,
and ulceration [12,18,31].

To date, 55 cases of pilomatrix carcinoma has been repor-
ted [6,9-18,21-26,29-44]. Among these patients, there was
a preponderance of males (78%), yielding a male:female ratio
of 3:1. The majority of patients were older than 40 years
(61%) with a mean age of 46 years (range 8—88 years). The
tumours were located mainly in the head and neck region
(65%), on the upper extremities (14%), or on the trunk
(14%) and the mean tumour size was 4.2cm (range 1-—
20 cm). Predilection for the head and neck area, upper
extremity and upper back is similar for both the malignant
and the benign lesion. Contrary to the pilomatrix carcinoma,
the benign lesion occurs predominantly in females (male:
female =2/3) and in children and young adults (60% below
20 years) [11,27]. Although the common opinion has been
that pilomatrixomas in general are smaller than pilomatrix
carcinomas, no correlation between size and malignancy has
been demonstrated [10, 11, 32].

Pilomatrix carcinomas are locally aggressive tumours that
have a tendency to recur. In the previously reported cases,
follow-up data were available in 43 patients with regard to
recurrences. Of these, the tumour relapsed in 21 patients
(49%). It appears that simple excision may be a suboptimal
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Figure 4. (a) Contrast enhanced sagittal T1 weighted MRI image (WI) through the thoracic spine showed tumour penetrating

into the spinal canal, extradurally at the level of Thl (large arrow). The tumour compressed the medulla (small arrow) from

behind. The arch and pedicles were destroyed at this level. (b) Contrast enhanced coronal TIWI MRI image showed a tumour
located in-between muscle groups to the right of the mid thoracic area (arrow).

surgical strategy for pilomatrix carcinomas as 67% (18/27) of
the patients operated with this method relapsed. Thus, after
the diagnosis of pilomatrix carcinoma has been established, a
re-excision with adequate margins is indicated [11]. The role
of radiotherapy is unclear due to limited experience with the
modality used in this setting. However, 4 patients that
received initial radiotherapy or underwent surgery followed
by radiotherapy did not experience tumour recurrence
[11,35,38]. In patients in whom wide excision is not possi-
ble, radiotherapy should be considered [11,18,33].

To our knowledge, only 4 patients with visceral metastases
from pilomatrix carcinoma have been reported to date
[12,21-23]. In 1984, Gould and co-workers [21] reported
the first case of metastatic pilomatrix carcinoma in a 67-year-
old male. Within 4 years from the initial surgical excision on
the back, the patient developed bilateral pulmonary meta-
stases that were histologically confirmed. The patient was
then lost to follow-up. In 1986, the case of a 52-year-old man
with recurrent pilomatrix carcinoma of the right forearm and
subsequent axillary node metastases and bilateral pulmonary
metastases was described by Mir and associates [22]. Irra-
diation to the mediastinum and both hilar regions gave a
dramatic, but temporary effect, whereas two different
chemotherapy regimens failed to control the metastatic dis-
ease. Two and a half years after diagnosis the patient died
from extensive metastatic disease involving the heart, liver
and kidney. In 1993, a case of bone metastasis (right superior
pubic ramus) developing 2 years after excisions of recurrent

pilomatrix carcinoma in the thigh in a 31-year-old male was
published by O’Donovan and colleagues [23]. The diagnosis
was confirmed by a biopsy of the pubic metastasis. There are,
however, no data on further therapy or treatment outcome in
this patient. Niedermeyer and colleagues in 1996 [12]
described a 50-year-old male with malignant pilomatrixoma
at the right base of the neck. Two months later the patient
developed multiple metastases in the lungs and in the ster-
num. Despite two different chemotherapy regimens, there
was progression of the metastatic disease. Shortly after, the
patient developed generalised seizures and cerebral meta-
stases were demonstrated on CT scans. 18 months after the
initial diagnosis, the patient died of metastatic disease to the
heart, lungs, liver, pancreas, gastric and colorectal mucosa,
kidney, adrenal gland, brain, bone and skin (confirmed at
autopsy).

Our case was initially diagnosed with a pilomatrix carci-
noma as it possessed the features suggested by Lopansri and
Mihm [10]. Consistent with the previous reports [12,21-23],
our case demonstrated that malignant pilomatrixomas are
capable of metastasising and, moreover, illustrated the highly
aggressive biological behaviour of the metastatic lesions.
Within 2 months of diagnosis, the pilomatrix carcinoma had
metastasised to regional lymph nodes, lungs, thoracic spine,
and possibly to the right perirenal region. In accordance with
treatment data reported in two previous cases [12,22], the
malignant lesions appeared primary resistant to both chemo-
therapy and irradiation.
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