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Merkel cell carcinoma (MCC) is a rare, primary, cutaneous,
neuroendocrine skin tumour that occurs commonly in the head,
neck or extremities of elderly white people. Fourteen cases of
MCC in the Hamilton Regional Cancer Centre between 1992
and 2000 have been reviewed. Seven cases required a panel of
immunohistochemical markers and two cases required electron
microscopy for confirmation. Seven men and seven women were
treated, and ranged from 67 to 96 years of age (mean 77.7 years).
The primary tumour was located in the head and neck in seven
patients (50%), in the extremities in four patients (29%) and on
the trunk in two patients (14%). One patient had an unknown
primary tumour location. Ten patients had stage la disease at
presentation, three had stage Ib disease, and one presented with
stage I disease. Primary treatment consisted of wide local exci-
sion in nine patients, wide local excision and radiotherapy in four

patients and radiotherapy only in one patient. Seven patients had
recurrence, five were disease free up to their most recent follow-
up, one died of unrelated causes, and one was lost to follow-up
after primary treatment. Of the seven patients with recurrence,
two had local recurrence, two had lymph node recurrence and
three developed metastases. Disease-free intervals were 69% and
50% for six-month and one-year follow-up, respectively. No dif-
ference in outcome was observed between stage [a and Ib disease.
The patient with stage Il disease at presentation developed
metastases. Longer duration of disease before presentation had a
higher incidence of recurrence with distant metastases. Extremity
lesions had the best prognosis associated with disease-free inter-
val. Early management with excision and radiotherapy improved
the disease-free interval.
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L’azoospermie : Les évaluations et les
traitements

RESUME : Lazoospermie peut étre causée par Iobstruction du systéme
canalaire excrétoire des voies reproductrices males ou par I'échec de la
spermatogenése des testicules. Il existe divers outils diagnostiques avancés
pour aider les cliniciens & déterminer les étiologies sous-jacentes. Ces ou-
tils incluent I’échographie transrectale, la vasographie et le dosage des
anticorps immobilisants. De plus, des évaluations génétiques évoluées,
telles que le caryotypage, la microdélétion du chromosome Y et le
dépistage de la mutation du régulateur de la conductance membranaire de

la fibrose kystique sont souvent utilisées, non seulement pour établir

Merkel cell carcinoma

étiologie de I'azoospermie, mais également pour fournir de I'information
essentielle en vue de conseiller les couples qui choisissent de faire appel
aux techniques de reproduction assistée pour avoir des enfants. Les
récents progres dans la prise en charge de I’azoospermie obstructive par la
reconstruction microchirurgicale, comme la vasovasostomie et la vasoépi-
didymostomie, ont amélioré considérablement les issues postopératoires.
Dans le cas des patients présentant un échec spermatogéne et qui ont
besoin de reproduction assistée, les raffinements récents des diverses tech-
niques chirurgicales d’extraction du sperme, y compris l'extraction
microchirurgicale du sperme testiculaire et 'aspiration du sperme épipidy-
mal, assurent des issues plus optimales des traitements.

erkel (1) described the cell that carries his name in
1875. Merkel cells are neuroendocrine cells that
reside within the basal layer of the epidermis (2).

They form complexes with terminal axons to act as
mechanoreceptors to pressure. Merkel cell carcinoma
(MCCQC), or trabecular cell carcinoma, was first reported by
Toker in 1972 (2). He originally described the Merkel cell
tumour as a trabecular carcinoma, because he thought the
sweat glands were the tissue of origin. In 1978, Tang and
Toker (3) found the tissues of origin to be Merkel cells.

MCC is a primary cutaneous neuroendocrine carcinoma
occurring most commonly in elderly white people, with
equal distribution between men and women. Fewer than
2000 cases have been reported to date (4). It is an aggres-
sive tumour that occurs most frequently in the head and
neck region, followed by the extremities and trunk (5). The
tumour presents clinically as a rapidly growing, firm, cuta-
neous, nontender nodule with red or bluish colour, measur-
ing up to several centimetres (6). It typically increases
rapidly in size over a few weeks to months and rarely ulcer-
ates (7). MCC has a local recurrence rate of 28.9% after pri-
mary treatment, a 51.9% rate of lymph node metastases and
a 35.2% rate of distant metastases (8). The three-year sur-
vival rates are reported to be 36% for men and 68% for
women (4,8).

The diagnosis of MCC is often not made before biopsy.
Differential diagnosis includes squamous cell carcinoma,
basal cell carcinoma, malignant melanoma and adnexal
tumours. Pathological and histological differential diagnosis
includes metastatic small cell carcinoma, lymphoma and
leukemia (9). This can be confirmed by immunohistochem-
istry and electron microscopy. The immunohistochemical
expression of specific patterns of cytokeratin and other
intermediate filaments by an undifferentiated dermal
tumour helps in the diagnosis of MCC and in differentiat-
ing it from small cell carcinoma of the lung (8).

As demonstrated by Chan et al (10), positivity for cyto-
keratin in a small cell carcinoma of uncertain origin is a
strong predictor of MCC. The predisposing factors leading
to the evolution of MCC are unknown. Sun exposure may
be a factor because the tumour is usually localized in sun
exposed areas of the head and neck; however, it can occur
in areas that are not exposed to the sun, such as the extrem-
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ities, trunk or genitalia. There also appears to be increased
prevalence in regions with a high incidence of skin cancer
(11,12). In addition, patient populations have shown a his-
tory of basal cell cancer, Bowen’s disease or squamous cell
cancer of the skin, and other coexisting skin diseases such
as psoriasis, which may render an area susceptible to the
development of a cutaneous Merkel cell tumour (13).
Immunosuppression has also been associated with MCC.
The purpose of the present paper is to review our experi-
ence in the Hamilton, Ontario region and to compare it
with the experiences in the literature.

MATERIALS AND METHODS
Fourteen cases of MCC were identified at the Hamilton
Regional Cancer Centre registry from December 1992 to
July 2000.
Pathologically, the light microscopic diagnosis of MCC
was confirmed by immunohistochemistry in seven cases and
by electron microscopy in two cases.

Light microscopy

The tissue was fixed in 10% neutral buffered formalin and
processed routinely in paraffin blocks. Five micrometre sec-
tions were stained with hematoxylin and eosin, and were
examined under light microscopy.

Immunohistochemistry

Two to four micrometre sections of formalin-fixed paraffin-
embedded tissue were stained with the primary antibodies
listed in Table 1 (Dako Diagnostics, Canada), using the
labelled streptavidin biotin method.

Electron microscopy

Representative tumour tissue was cut into approximately
1 mm? portions, fixed in 2% glutaraldehyde in 0.1% sodium
cacodylate buffer, and were postfixed in 1% osmium oxide
and Spurr’s resin. Thin sections were then cut and stained
with uranyl acetate and lead citrate. Examination and pho-
tography were undertaken by a Philip 300 microscope
(Philip Harris, Holland).

Management
In addition to the physical examination, chest x-rays and
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TABLE 1

Immunohistochemistry results

Case 2 4 5 7 9 11 12
Pankeratin + + +

Low molecular
weight keratin + + + + + +

High molecular
weight keratin

AE1/AES3 keratin + + + + +
Cytokeratin 20 - -

Epithelial
membrane antigen + + +

Carcinoembryonic
antigen _

Leukocyte
common antigen - - - -

S100 - - e s

Melanoma-specific

antigen - - _
Chromogranin + + - — +
Synaptophysin + + + -
Neuron-specific

enolase + + + + + + +

CD57 - +

Neurofilament - -

Protein gene - +
product 9.5
Ber-EP4 + +
Vimentin - - —
C-Kit
Calcitonin +

+ Positive reaction with antibody; — Negative reaction with antibody

blood work were performed. Treatment modalities included
excision only, primary radiotherapy with surgical excision,
radiation only, radiotherapy of local or regional lymph
nodes, lymph node dissection, and treatment of recur-
rences. Response to therapy and final disease status at the
time of review were also assessed. The outcome between
primary surgical excision only and primary surgical excision
and radiotherapy was analyzed statistically.
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Patients were staged according to the absence of positive
regional lymph node involvement (stage 1), and further
subdivided to tumour size of 2 cm or less (stage la) and
tumour size of more than 2 cm (stage Ib). If there was
involvement of regional lymph nodes, tumours were con-
sidered to be stage II, and if there was a presence of distant
metastases, tumours were considered to be stage 1.

RESULTS

Patient characteristics

Seven men and seven women with MCC were reviewed
(Table 2). The primary tumour was located in the head and
neck region of seven patients (50%), in the extremities of
four patients (29%) and on the trunk in two patients
(14%). One patient had an unknown primary tumour loca-
tion and was in stage I at presentation, with nodal involve-
ment (7%). The mean age at the time of diagnosis was 77.7
years (range 67 to 96 years).

Pathology

The lesions ranged from 0.7 to 2.5 cm in diameter (Figure
1). The tumours were located within the dermis, and some
infiltrated the adjoining fat or muscle but were separated
from the overlying epidermis by uninvolved collagen
(Figure 2). The tumour cells were arranged in sheets, tra-
beculae and, less commonly, ribbons, and the neoplastic
cells were generally small and had scanty cytoplasm and
dense nuclear chromatin (Figure 3). The results of the
immunohistochemical findings are listed in Table 1. The
keratin markers showed characteristic perinuclear dot-like
staining corresponding to the intermediate filaments
(Figure 4). Ultrastructurally, cytoplasmic membrane-
bound, round, dense, core ‘neuroendocrine’ granules meas-
uring 110 to 140 nm in diameter were seen (Figure 5).
Perinuclear aggregates, or bundles of intermediate filaments
measuring 7 to 10 nm wide, were also seen, as were small,
dermosomal, intercellular junctions.

Clinical course and outcome

At initial presentation, stage la disease was present in 10
patients (71.4%), involving six in the head and neck
region, two in the extremities and two in the trunk. Stage
Ib disease was present in three patients (21.4%), two
involved the extremities and one involved the head and
neck region. One patient (7.14%) presented with stage 11
disease. The mean duration of disease before presentation
was 7.04 months (range one to 36 months).

After initial excisional or incisional biopsy, wide local
excisions were performed on 13 patients. One patient
received radiotherapy only to the initial tumour, with no
surgical excision. Nine patients had wide local excision
only, and four had wide local excision with radiotherapy as
the initial treatment.

When analyzing recurrence with different types of treat-
ment, of the nine patients who received wide local excision
only as the primary initial treatment, seven had recurrences
within 0.5 to 16 months (mean time of 6.21 months). Of
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TABLE 2

Database of 14 patients with diagnosis of Merkel cell carcinoma in Hamilton Regional Cancer Centre, Hamilton,

Ontario

Further Status at
Primary Duration to Disease-free treatment most recent
tumour treatment Initial Recurrence interval after follow-up

Case Age Sex location Size  Stage (months) treatment location (months) recurrence (months)

1 72 M Left arm <2.cm la 8 Excision - DF (6)

with radiation

2 68 F Rightthigh 2.5x2cm |b 3 Excision - DF (36)

with radiation

3 67 F Left thigh 2.3x1.2cm Ib 2 Excision only LN 2 LN dissection DF (4), after
recurrence

4 85 F Leftleg 1.4x1.5cm la 2.5 Local radiation - DF (36)

5 73 M Lefttemp 1.5cm la 35 Excision only L 0.5 Local radiation Living, treat-
ment with
radiation

6 81 F  Scalp and 2cm la 15 Excision only  L,LN,Ms 25 Local radiation Palliative

neck lungs radiation

7 89 F Right ala <2cm la 3.5 Excision only Refused further  Lost to

of nose treatment follow-up

8 96 F  Leftcheek 2.1cm Ib 3 Excision only - 7 Died of other
causes

9 74 M U Il 36 LN excisional Ms Liver 5 Radiation Died of MCC

biopsy 10 months
after
treatment

10 91 F Left 1.8cm la 20 Excision only  L,LN,Ms 8 Local radiation Living with

forehead lungs disease,
palliative
treatment

11 74 M  Right pinna 7x7 mm la 6 Excision with - DF (36)

radiation

12 79 M Left 1.1cm la U Excision only L,LN 14 Local radiation Living with

forehead disease,
palliative
treatment

13 68 M Left 2cm la 2 Excision with - DF (6)

shoulder radiation

14 81 M Right <2cm la 1 Excision only L 16 Local radiation DF (36), after

chest wall recurrence

DF Disease free; F Female; L Local; LN Lymph node; M Male; Ms Metastases; MCC Merkel cell carcinoma; U Unknown

the remaining two patients who had wide local excision as
the primary treatment, one patient died due to respiratory
failure and one patient was lost to follow-up.
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Of the four patients receiving wide local excision with
radiotherapy initially, three patients had wide local excision

with local radiotherapy and remained disease free up to the
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Figure 1) Gross appearance of Merkel cell tumour. Tumour nodule on
skin of the lip measuring approximately 1.5 cm in diameter. (Note: this
patient was not included in the present study)

Figure 2) Low power view of Merkel cell tumour. Sheets of tumour
cells separated from the overlying epithelium by zone of uninvolved col-
lagen. Unremarkable epidermis (hematoxylin and eosin stain, original
magnification x 25).

Figure 3) Close up showing small neoplastic cells wth dense nuclear chro-
matin and indistinct cytoplasm. Many mitoses (arrows) including abnor-
mal forms (hematoxylin and eosin stain, original magnification x 75)

most recent follow-up, ranging from six to 36 months, and
one patient had wide local excision with local and regional
lymph node radiotherapy and remained disease free at 36
months’ follow-up.
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Figure 4) Immunohistochemistry with AEI/AE3 antibody.
Characteristic dot-like perinuclear staining (arrows) corresponding to
the intermediate keratin filaments (immunoperoxidase stain, original
magnification X 75)

s - 3 =

Figure 5) Electron microscopy. Ultrastructurally, cytoplasmic dense
core, membrane-bound granules are noted within the cytoplasm (long
arrow) . Intermediate filaments (short arrow) (electron microscopy,
original magnification x 8500)

One patient was treated initially with radiotherapy only
and remained disease free to the most recent follow-up, 36
months after treatment.

When analyzing the recurrence rates with respect to the
location of the tumour, four of seven (57.1%) patients with
head and neck tumours had recurrences. One of four (25%)
patients with extremity lesions had recurrences.

Of the two patients with trunk tumours, one (50%) had
recurrence, and the single patient who presented with stage
I1 disease developed distant metastases.

When analyzing recurrence rates at most recent follow-
up with respect to the stage at initial presentation, of the 10
patients with stage Ia disease, five patients (50%) had
recurrence, four patients (40%) were recurrence free, with a
mean time of 26 months, and one patient was lost to follow-
up. Of the three patients with stage Ib disease, one patient
(33.3%) had recurrence, one patient (33.3%) was recur-
rence free, with mean time of 36 months, and one patient
(33.3%) died of other causes. The single patient who pre-
sented with stage II disease developed distant metastases
and died 10 months after initial treatment.

Can J Plast Surg Vol 10 No 5 November/December 2002
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The probability of recurrence-free survival was evaluated
using the Kaplan-Meier method (14). Results are shown in
Figure 6. Sixty-nine per cent of patients were disease free at
the six-month period (no recurrence) and 50% were disease
free at 12 months.

Seven patients had a history that was significant for pre-
vious skin disease or other malignancies. Two patients had
Bowen’s disease (one of whom had Bowen’s disease in the
location where MCC developed), five patients had basal
cell carcinoma, one had squamous cell carcinoma and one
had solar keratosis. In addition, one patient had incidental
chronic lymphocytic leukemia.

DISCUSSION

In this study of 14 cases of MCC, immunohistochemistry
was required to confirm the diagnosis in seven of 14 patients
(50% of cases) showing a diagnostically helpful pattern for
cytokeratin. In all cases tested, a panel of antibodies was
required to confirm the neuroendocrine features and to dif-
ferentiate them from other ‘small cell’ malignant neoplasms,
conforming to other case series in the literature (15).

The disease was distributed equally between men and
women, similar to other studies (4). The mean age at diag-
nosis in our study was 77.7 years, and present data have doc-
umented the age range to be from 15 to 97 years, with a
mean age of 67.9 years (4).

In this series, the primary tumour was most commonly
found in the head and neck, followed by the extremities
and the trunk, which is similar to what was found in the lit-
erature (5,8).

The anatomical site of the tumour influenced the
patients’ outcomes. In the present study, patients with
extremity lesions had a 25% recurrence rate, while those
with lesions of the head and neck had recurrence rates of
57.1%, with 50% of those developing distant metastases.
Tai et al (8), in an overview of the literature that account-
ed for 661 patients, found that extremity lesions had the
best prognosis and may be related to early detection and
wide excisional margin (8). Our patients with extremity
lesions were associated similarly with longer disease-free
intervals at their most recent follow-up. Duration of disease
before presentation for treatment was a significant prognos-
tic factor in our study, because patients who presented later,
with lesions at 20 months and 36 months, developed dis-
tant metastases, with one patient dying of MCC. This is in
agreement with other studies that documented a duration
of more than three months at presentation as a poor prog-
nostic factor (8).

Sex was not a significant predictor of survival in our
study. Previous studies have documented men to have a
worse prognosis than women, independent of the stage and
the extent of therapy. Most current data indicate a sex dif-
ference for the three-year overall survival of 35.6% for men
and 67.6% for women (4,8).

No significant differences between stage la and Ib
regarding recurrence rates were evident in our study. Stage
[a disease had a recurrence rate of 50% and stage Ib disease
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Figure 6) Analysis of recurrence-free survival using Kaplan-Meier
method

had a recurrence rate of 33%. Two patients who initially
had stage Ia tumours eventually developed distant metas-
tases. The only patient who presented with stage II tumours
developed distant metastases and was dead within 10
months of initial treatment. Tai et al (8), in a recent study,
found a statistical difference between stage la and Ib
tumours. Larger tumour size was associated with lower sur-
vival rate, and patients with nodal disease at initial presen-
tation had a worse outcome. There is some controversy
regarding this issue, however, as other studies have shown
that patients with smaller tumours (primary tumours of less
than 2 c¢m) have higher death rates than those with
tumours larger than 2 cm (16).

Our study showed that seven patients had previous skin
disease, malignancy and/or immunosuppression. Chronic
irritations and inflammation caused by other skin condi-
tions may render an area susceptible to the development of
MCC (13). Conditions such as psoriasis and Bowen’s dis-
ease have been reported to be present at the ultimate site of
MCC (13). Our study included one patient who presented
with Bowen’s disease of the left forehead eight years before
the development of MCC at the same location. Chronic
inflammation is one of the predisposing factors of other
cutaneous malignancies; however, the overall number of
cases in this study was too limited to draw conclusions.
MCC has been documented to occur in patients with other
forms of skin cancer or systemic immunosuppression with a
higher frequency than in nonimmunocompromised patients
(4). Diseases associated with exposure to ultraviolet radia-
tion also seem to be associated with the development of
MCC (13). There appears to be a higher prevalence of
MCC in regions with a high incidence of skin cancer (11).
The higher occurrence of MCC in sun exposed regions such
as the head, neck and extremities is also in keeping with
this observation.

Current treatment modalities of MCC include surgery
and radiotherapy, but the optimal form and extent of treat-
ment are controversial. Local recurrences arise primarily
from inadequate resection of the primary tumour (4,16).
Early, complete removal of the tumour may lead to a higher
percentage of cure (17). Based on studies that showed sig-
nificant reduction in local recurrence rate, increasing the
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size of margins from 1 cm to 3 cm has been advocated (4).
In our study, the highest recurrence rates were in the head
and neck regions, possibly due to smaller excision margins.

Several studies have argued that adjuvant locoregional
radiotherapy is also required to reduce the incidence of
local recurrence (4,18). In our study, the highest recurrence
rates occurred in patients who had local excision only as
the initial form of treatment. However, patients who had
initial wide excision with local radiation and the patient
who had initial local wide excision with radiation to local
and regional lymph node remained disease free for longer
periods. Adjuvant radiotherapy to the primary site showed
the best disease-free survival rates in our study. This form of
treatment has also been shown in other studies to reduce
the incidence of local recurrence (16,18).

In a study by Ott and Tanabe (16), radiotherapy as the
only therapy for MCC had a curative role. Four patients in
Ott’s study were treated primarily with radiotherapy and
were disease free for eight, 33, 60 and 92 months, respec-
tively. In our study, the patient who received local radiation
only as primary treatment remained free of disease for 36
months after treatment at time of study. In anatomical loca-
tions where wide margins cannot be obtained, such as the
head and neck, adjuvant radiotherapy has also been docu-
mented to be useful in local control, with long term survival
rates (16). Our patient who had initial excision only and
received local radiation to a recurrence site remained dis-
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A Quttainah, A Thoma, S Salama. Clinical-pathological review
of 14 cases of merkel cell carcinoma. Can ] Plast Surg
2002;10(5):196-202.

Merkel cell carcinoma (MCC) is a rare, primary, cutaneous,
neuroendocrine skin tumour that occurs commonly in the head,
neck or extremities of elderly white people. Fourteen cases of
MCC in the Hamilton Regional Cancer Centre between 1992
and 2000 have been reviewed. Seven cases required a panel of
immunohistochemical markers and two cases required electron
microscopy for confirmation. Seven men and seven women were
treated, and ranged from 67 to 96 years of age (mean 77.7 years).
The primary tumour was located in the head and neck in seven
patients (50%), in the extremities in four patients (29%) and on
the trunk in two patients (14%). One patient had an unknown
primary tumour location. Ten patients had stage Ia disease at
presentation, three had stage Ib disease, and one presented with
stage 1 disease. Primary treatment consisted of wide local exci-
sion in nine patients, wide local excision and radiotherapy in four
patients and radiotherapy only in one patient. Seven patients had
recurrence, five were disease free up to their most recent follow-
up, one died of unrelated causes, and one was lost to follow-up
after primary treatment. Of the seven patients with recurrence,
two had local recurrence, two had lymph node recurrence and
three developed metastases. Disease-free intervals were 69% and
50% for six-month and one-year follow-up, respectively. No dif-
ference in outcome was observed between stage la and Ib disease.
The patient with stage II disease at presentation developed
metastases. Longer duration of disease before presentation had a
higher incidence of recurrence with distant metastases. Extremity
lesions had the best prognosis associated with disease-free inter-
val. Early management with excision and radiotherapy improved
the disease-free interval.

Key Words: Merkel cell carcinoma; Neuroendocrine tumour,
Trabecular cell carcinoma

Un examen clinicopathologique de 14 cas de
carcinome a mélanoblaste

Le carcinome & mélanoblaste (CM) est une tumeur cutanée neuroen-
docrinienne rare et primaire qui se manifeste souvent sur la téte, le cou ou
les extrémités de personnes agées blanches. Quatorze cas de CM observés
au Hamilton Regional Cancer Centre entre 1992 et 2002 ont été analysés.
Sept cas ont exigé un groupe de marqueurs immunohistochimiques et
deux cas, une confirmation par microscopie électronique. Sept hommes et
sept femmes, de 67 4 96 ans (Age moyen de 77,7 ans), ont été traités. La
tumeur primaire se situait sur la téte et le cou chez sept patients (50 %),
aux extrémités chez quatre patients (29 %) et sur le tronc chez deux
patients (14 %). Le foyer de la tumeur primaire d'un patient était
inconnu. Dix patients présentaient une maladie de stade la, trois, une
maladie de stade Ib et un, une maladie de stade Il. Le traitement primaire
sest traduit par une large excision locale chez neuf patients, une large
excision locale accompagnée d’une radiothérapie chez quatre patients et
une radiothérapie seule chez un patient. Sept patients ont souffert de
récurrences et cinq ne présentaient plus la maladie 2 leur plus récent suivi,
un est décédé de causes non apparentées et un a été perdu de vue apres le
traitement primaire. Des sept patients ayant souffert de récurrence, deux
ont présenté une récurrence locale, deux ont présenté une récurrence
dans les ganglions lymphatiques et trois ont développé des métastases. Les
intervalles sans maladie s'établissaient & 69 % et a 50 % au suivi de six
mois et de un an, respectivement. Aucune différence d’issue ne s’observait
entre la maladie de stade la et de stade Ib. Le patient atteint d’une
maladie de stade II & la présentation a développé des métastases. Une
maladie plus longue avant la présentation s’associait a une incidence plus
élevée de récurrence avec métastases distantes. Les lésions aux extrémités
s’accompagnaient du meilleur pronostic d’intervalle sans maladie. Une
prise en charge précoce par excision et radiothérapie accroissait

l'intervalle sans maladie.
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