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ABSTRACT
Merkel’s cell carcinoma is a rare, primary cutaneous, neuroendocrine tumour that is locally aggressive and
has potential for metastatic spread. A 39-year-old female patient with biopsy-proven Merkel’s cell carcinoma
of the lower extremity is described with regard to tumour size, location, attenuation of the primary lesion, and
lymph mode metastasis. Clinical imaging modality findings form the basis of this report; computed tomog-
raphy and magnetic resonance imaging findings that have an important role in the initial work-up and the
follow-up of patients with Merkel’s cell carcinoma are highlighted.
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INTRODUCTION
Merkel’s cells are present in humans in the epidermis,
dermis, nail, and oral mucosa, and are believed to origin-
ate from the pleuripotential basal cell of the epidermis.
Merkel’s cells commonly surround tactile hair follicles
in organised innervated  clusters and function as neuro-
sensory transmitters for touch reception of the skin.1

Merkel’s cell carcinoma (MCC) or neuroendocrine
carcinoma is a rare, highly malignant, cutaneous neo-
plasm.1,2 There was  speculation that the tumour arose
from the primitive sudoriferous structures, and, based
on its histological features of anastomosing trabeculae
and nests of cells within the dermis, it was called a
trabecular carcinoma.1 An ultrastructural study of 3 cases
suggested that the tumour was derived from the neuro-
crest, with the Merkel’s cell being the cell of origin.1

Though MCC mimics other malignant cutaneous
tumours at presentation, the aggressive nature of this
tumour imparts a poor prognosis. There is a high
incidence of metastasis at presentation, as well as local
recurrence after excision.

Imaging descriptions of MCC, either by computed
tomography (CT) or magnetic resonance imaging (MRI),
are sparse; to our knowledge there is no adequate MRI
description of this neoplasm. MRI may be a more sen-
sitive method of initial evaluation of local extension of
the primary tumour, thereby defining the boundary for
surgical resection.

CASE REPORT
A 39-year-old woman presented with a progressively
enlarging right buttock swelling of 4 months duration.
The swelling was associated with minimal bloody and
purulent discharge, and also with intermittent pain. It
did not subside with antibiotic treatment. There was
also a smaller swelling noted in the right groin,which
was also progressively increasing in size. The patient
had a recent history of high-grade intraductal carcinoma
of the right breast, for which a total right mastectomy
with right axillary clearance had been performed.
She also had an appendectomy 11 years prior to this.
Apart from a history of asthma, eczema, and an allergy
to milk, no other significant past medical history was
noted.

On examination, a fungating mass measuring 5 x 6 cm
was noted in the lateral aspect of the right gluteal
region, with purulent and bloody discharge. A right
single inguinal lymph node measuring 4 x 3 cm was
also noted. Apart from the surgical scars of her pre-
vious surgeries, the rest of the clinical examination
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was unremarkable. Her chest X-ray and haematological
examination were normal.

A histopathological examination of the mass revealed
a tumour with increased mitotic activity in the deep
dermis infiltrating into the superficial dermis, with
intervening extensive necrosis. There was no junctional
activity or epidermotrophism of the tumour cells. The

tumour cells strongly expressed epithelial cytokeratin
marker (MNF 116), neuron-specific enolase, S-100
protein, and Mic-2 gene product. These cells did not,
however, express vimentin, HMB-45, chromogranin,
or B-cell marker (1.26). A diagnosis of MCC was
made.

A CT scan of the chest, abdomen, and pelvis (Figure 1)
completed with oral, intravenous, and rectal con-
trast, revealed an irregular soft tissue mass in the right
gluteal region, with enlarged lymph nodes involving the
right inguinal region. No mediastinal, para-aortic, or
paracaval lymph nodes were seen. No other evidence
of metastases was found.

MRI of the gluteal region (Figures 2 and 3) performed
a week later revealed a mixed signal intensity fungat-
ing mass arising from the subcutaneous tissue in the
right gluteal region. This mass demonstrated non-
homogeneous enhancement with gadolinium-DTPA.
There were enhancing strands of this mass extending
through the subcutaneous fat into the adjacent gluteal
muscle, with clear delineation of this mass from the
adjacent muscle tissue. An enlarged single right inguinal
lymph node showing peripheral ring enhancement
with central necrosis was seen.

A tumour was found in the lateral aspect of the right
gluteal region, with involvement of the right inguinal,

Figure 1. Contrast-enhanced axial CT scan of the pelvis showing
an irregular enhancing soft tissue mass arising within the lateral
aspect of the right gluteal region, with a few strands extending
into the gluteal muscle. An enhancing right inguinal lymph node is
also seen.

Figure 2. T1-weighted post-contrast coronal MRI images with fat saturation showing a well-defined enhancing fungating right gluteal
mass extending into the underlying subcutaneous fat. Linear and reticular strands are seen, representing peritumoural lymphatic invasion
of the dermis. The image on the right also shows a central hypointense region representing necrosis.
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iliac, and obturator lymph nodes. On gross pathological
examination, this tumour measured approximately
9 cm in diameter, and appeared to be circular, raised,
and necrotic, with a smooth haemorrhagic surface.
The tumour had invaded the fatty tissue beneath it.
Surgical margins were free of tumour. The histopatho-
logical features of the tumour were essentially similar
to the previous examination. All of the lymph nodes
showed tumour invasion.

The patient underwent a wide excision of the tumour.
A fasciocutaneous flap, skin grafting, and dissection
of the right groin, were also performed. Six months
later, the patient was readmitted to hospital due to
headache and vomiting. A CT of the brain (Figure 4)
revealed an enhancing nodule in the right cerebellum
with perifocal oedema, in keeping with a right cerebel-
lar metastasis. The patient was referred to clinical
oncology for further management.

DISCUSSION
Histopathology
Due to controversy surrounding the histogenesis of
MCC, it has been variously called a trabecular car-
cinoma, a neuroendocrine carcinoma, a cutaneous
APUDoma*, and a primary small cell carcinoma of the
skin.3 The presence of characteristic neurosecretory
cytoplasmic granules has led many to implicate the
Merkel’s cell as being the cell of origin (in MCC),

because it is the only cell in the skin known to contain
these granules.4

Worldwide, a little over 600 cases of MCC have been
reported.5 MCC is primarily a disease involving older
adults (mean age of diagnosis is 70 years), with only

Figure 3. Coronal short-tau inversion recovery MRI image and T1-weighted post-contrast axial image with fat saturation showing a highly
enhancing mass in the right gluteal region. Enhancing strands are seen extending from the mass through the subcutaneous
fat into the adjacent muscle. There is also some enhancement of the gluteal muscle. An enlarged right inguinal lymph node with peripheral
ring enhancement and central necrosis is seen.

Figure 4. Contrast-enhanced axial CT scan of the brain showing
an enhancing metastatic nodule, with perifocal oedema in the right
cerebellum.

*APUD = Amine content precursor uptake and decarboxylation.
The term APUDoma has been used to describe proliferative
lesions of the specialised endocrine cells of the pancreatic islets.



Imaging of Merkel’s Cell Carcinoma

216 J HK Coll Radiol 2001;4:213-218

5% of cases occurring below the age of 50 years.5,6

There is a slight female predominance.1 The lesions are
usually single, although multiple synchronous pri-
mary lesions have been reported. Lesions also arise
predominantly in sun-exposed skin. Basal and squamous
cell carcinoma may arise in close proximity, giving
rise to the belief that a common carcinogenic stimulus
(ultra-violet light) is responsible.

MCC occurs more frequently in the transplant popu-
lation than in the general population, with 41 cases
reported in the Cincinnati Transplant Tumour Registry,
and another 11 cases reported in the transplant litera-
ture. Among transplant recipients, the mean age at
diagnosis was 53 years (range, 37 to 78 years), with
29% of recipients less than 50 years of age. Tumour
distribution was similar to that seen in the general
population, although MCC proved to be more aggres-
sive in transplant recipients—68% developed lymph
node metastases and 56% died of other malignancies.5

Diagnosis
The tumour commonly presents as a single, subcutane-
ous nodule, with red or purple overlying skin, and can
mimic melanoma or basal cell carcinoma.6 In this case,
the tumour presented as a fungating mass discharging
pus and blood in the lateral aspect of the right gluteal
region, with associated swelling in the right groin6.

At presentation, regional lymph node metastasis is seen
in up to 31% of patients, and subsequently during the
course of their disease in 50 to 83% of patients.6 The
most common site of occurrence is the head and neck
(48.9%), followed by the lower extremities (30.2%),
upper extremities (15.6%), and, less frequently, the trunk
(3.8%).1 Other sites include the lips, ears, and chin.
Local recurrence occurs in 25 to 30% of subjects after
excision, with a mean time to recurrence of 4 to 8 months.

Diagnosis is made by coupling the findings of clinical
examination with histological examination using a
defined array of immunohistochemical studies.1 MCC
has a characteristic immunohistochemical pattern,
therefore these studies are necessary in the diagnosis.

Clinical Imaging
Clinical imaging modalities have an important role in
the initial work-up and subsequent follow-up of patients
with MCC. There is a paucity of imaging data on this
neoplasm. To date, the largest series describing its CT
appearance has been of 12 patients, and there has been

only one description of MRI appearance.2 CT most
commonly shows skin lesions, lymphadenopathy, and
visceral or subcutaneous metastasis. In the case reported
here, a skin lesion and regional lymphadenopathy
were found, with delineation of contrast-enhanced
strands from the primary site to the adjacent muscle
noted. No visceral metastasis was detected. One or
more other associated remote malignancies which are
clinically inactive or cured may be seen, including
chronic lymphocytic leukaemia, sarcoma, squamous cell
skin carcinoma, bladder carcinoma, or prostatic
carcinoma. This patient had an associated intraductal
carcinoma of the right breast, for which a total right
mastectomy with right axillary clearance was previously
completed.

Computed Tomography
CT most commonly shows all skin lesions and lymph-
adenopathy. Skin lesions appear as cutaneous rounded
nodules extending below the skin, and are iso- or slightly
hyper-attenuated in appearance. Linear and reticular
stranding of the subcutaneous fat is an associated fea-
ture which represents peritumoural lymphatic invasion
of the dermis that can be confirmed histologically.2,6

On enhanced CT scan, the nodules in the subcutaneous
fat are iso- to hyper-attenuated, with smooth or lobu-
lated borders. These subcutaneous nodules can range
from 1 to 45 cm and are also associated with linear
or reticular stranding. After intravenous contrast, high
attenuation of the primary skin lesion, as well as the
majority of the lymph nodes, was documented. Whether
stromal enhancement, haemorrhage, or dense tumour
cellularity may account for the higher attenuation of
such tumours, is not clear.6 The linear and reticular
stranding seen in this patient was also noted in the case
reported by Orr et al.7

The nodules and linear densities in the subcutaneous
fat represent early tumour spread via lymphatic
channels. These lesions can be clinically silent and
CT may prove the most sensitive means of detection.
Nodal disease is defined as lymph nodes more than
1 cm in size. Nodal involvement may be ipsilateral or
contralateral. Metastatic foci include lymphadeno-
pathy, and subcutaneous and visceral metastasis.
Distant nodal metastases have been documented. Sites
in decreasing order of frequency include local and
retroperitoneal sites, followed by the liver, bone, brain,
lung, and skin. Other reported sites include the
mediastinum, cervix, pelvis, adrenals, and the parotid
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gland.6 Liver metastasis may be multiple or solitary.
The liver masses may show a target appearance or
uniform attenuation.

Brain metastases in MCC are rare. The patient described
here had a metastatic lesion in the right cerebellar region,
similar to the case reported by lkawa et al.8 According
to these authors, 8 cases of brain metastasis had been
reported in the literature up until 1999, but only 5 had
reported sufficient details for further analysis.8

Thus, CT is extremely useful in detecting regional and
distant lymphadenopathy, as well as visceral metastasis.
CT is also useful in the initial staging of MCC. The CT
findings may be valuable in determining the extent of
the initial surgery needed. We recommend obtaining a
contrast-enhanced CT scan at 3 months after initial treat-
ment, and thereafter at 6-monthly intervals for up to 2
years, if clinically indicated.

Magnetic Resonance Imaging
Dunlop et al2 described a case of MCC as being of homo-
geneous and intermediate intensity on T1-weighted
image. High intensity signal in the centre of the mass on
T2-weighted and proton density images is in keeping
with necrosis. Linear strands of intermediate to high
signal on T2-weighted images may be seen extending
to a satellite nodule. Short tau inversion recovery (STIR)
images demonstrate a high signal intensity throughout
the mass, as well as in the satellite lesions, and an even
higher signal intensity within the necrotic centre. These
features are not, however, characteristic of MCC, so pri-
mary neoplasms such as a squamous cell carcinoma,
lymphoma, and basal cell carcinoma have to be considered.
The differential diagnosis of secondary neoplasms
includes lung carcinoma, lymphoma, and melanoma.2

Radionuclide Imaging
Radiotracer techniques such as metaiodobenzylguani-
dine (MIBG), positron emission tomography (PET) scan-
ning with (18)F-deoxyglucose (18-FDG), and gallium-
67 citrate scintigraphy have been used at various levels
in the evaluation of MCC. Iodine-131 MIBG is used in
the detection of neuroendocrine tumours. Patients with
MCC have been evaluated using iodine-123 MIBG and
single photon emission computed tomography (SPECT),
which demonstrated tumour accumulation, suggesting
that these techniques are useful in this setting.9 Similarly,
PET scanning with 18-FDG is useful in assessing the
complete metabolic resolution of the lesion treated with
therapeutic limb perfusion in MCC.10

Management
The management of MCC has largely followed the
principles of management of malignant melanoma and
squamous cell carcinoma. The primary form of treat-
ment is surgery, with a wide local excision, followed by
regional lymph node dissection for palpable adenopathy.
Patients undergo postoperative radiotherapy (RT) of the
primary site if there has been incomplete excision. RT
to the regional lymph nodes, and chemotherapy, either
in combination with postoperative RT or alone, has
been used.1

Mohs micrographic surgery has been recommended
as the primary form of treatment for the skin lesions
of MCC .11 An alternative suggestion is that high-risk
patients with MCC are best treated with multimodality
therapy. Remissions are possible, however. In some
cases, therapeutic limb perfusion has been undertaken
for local recurrence in the extremities. Patients undergo
PET scanning with 18-FDG before and after limb
perfusion therapy.10 Spontaneous regression of MCC has
been reported, although the reason for this remains
unknown.11

CONCLUSION
MCC is an uncommon, potentially lethal, cutaneous
tumour. In view of the high local recurrence rate, pre-
dilection to metastasis, and significant mortality asso-
ciated with this neoplasm, aggressive treatment is
advocated. CT can be useful in the initial staging of the
disease. Streaky, linear densities occasionally observed
on CT scan with associated skin lesions and lymphatic
nodes suggest lymphatic invasion. However, the peri-
tumoural streaky high signal in areas of normal appear-
ing peritumoural fat on CT, representing local lymphatic
invasion could be missed with CT, but is always detect-
able by MRI. MRI findings not only indicate the extent
of the local tumour spread, but also define the bound-
ary for surgical dissection. PET with 18-FDG is an
effective method in diagnosing and staging MCC,
and is also an excellent investigation modality when
recurrence or metastasis is suspected, as well as for
follow-up and further assessment of treatment outcome.
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