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Abstract
Background: Merkel cell carcinoma is a rare, aggressive neurocutaneous malignancy. This study investigated
whether patients with Merkel cell carcinoma in the head and neck had poorer outcomes than patients with
Merkel cell carcinoma located elsewhere.

Methods: A retrospective study was performed of patients with Merkel cell carcinoma treated at the Jewish General
Hospital in Montréal, Canada, from 1993 to 2013. Associations between clinicopathological characteristics and
disease-free and disease-specific survival rates were examined according to the Kaplan–Meier method.

Results: Twenty-seven patients were identified. Although basic clinicopathological characteristics and treatments
were similar between head and neck and non-head and neckMerkel cell carcinoma groups, disease-free and disease-
specific survival rates were significantly lower in the head and neck Merkel cell carcinoma group (log-rank test; p=
0.043 and p= 0.001, respectively). Mortality was mainly due to distant metastasis.

Conclusion: Patients with head and neck Merkel cell carcinoma had poorer survival rates than patients with non-
head and neck Merkel cell carcinoma in our study. The tendency to obtain close margins, a less predictable
metastatic pattern, and/or intrinsic tumour factors related to the head and neck may explain this discrepancy.
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Introduction
Merkel cell carcinoma is an aggressive neurocutaneous
malignancy, first described by C Toker in 1972.1 This
disease typically manifests in sun-exposed areas of the
skin, and it tends to grow quickly and metastasise at an
earlystage.2Merkel cell carcinomaoccursmore frequently
in elderly, light-skinned and immunosuppressed patients.
Recognition of this predilection for immunosup-

pressed patients led to the discovery of an infectious
agent implicated in the pathogenesis of Merkel cell car-
cinoma, namely the Merkel cell polyomavirus.3 This
virus is thought to play a major role in the oncogenic
pathogenesis of Merkel cell carcinoma3–5 and gives
rise to a characteristic tumour (T) antigen molecular sig-
nature.6,7 Histologically, Merkel cell carcinoma stains
positively for cytokeratin 20 (CK20), which enables dif-
ferentiation from other neuroendocrine tumours.8

The current recommended treatment for Merkel cell
carcinoma depends on clinical stage, but therapeutic
options include: wide surgical excision of the primary
lesion, sentinel lymph node biopsy, lymph node dissec-
tion and radiation therapy.9–12 The five-year relative
survival rates for Merkel cell carcinoma patients with

local disease, and regional and distant metastases are
75 per cent, 50 per cent and 20 per cent, respectively.13

Approximately 50 per cent of cases of Merkel cell
carcinoma arise in the head and neck.14 The manage-
ment of head and neck Merkel cell carcinoma presents
unique challenges for diagnosis and treatment. Head
and neck anatomy makes the oncological treatment of
choice more difficult.
A few studies have compared the prognostic and pre-

dictive features of head and neck Merkel cell carcinoma
with those of Merkel cell carcinoma arising from other
anatomical sites. The results of the studies are inconsist-
ent.2,13,15,16 A retrospective analysis of a 20-year period
was conducted at our institution, in which the behaviour
of head and neck Merkel cell carcinoma was compared
to that of non-head and neck Merkel cell carcinoma.

Materials and methods

Study population

This retrospective study was approved by the Research
Ethics Committee of the Sir Mortimer B Davis Jewish
General Hospital of Montréal, Québec, Canada. Ethical
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guidelines were followed. Samples and clinicopathologi-
cal data were handled in a coded fashion. Eligibility cri-
teria included previously untreated patients, without a
second primary tumour, treated at the Jewish General
Hospital.
The medical records of all patients between 1993

and 2013 were examined to obtain detailed data on
the following: demographics (age, gender, race and
immune status), clinical stage, primary and adjuvant
treatment, disease-free survival, disease-specific sur-
vival, and follow up. Disease-free survival was mea-
sured from the date of treatment to the date when
local, regional or distant failure was diagnosed.
Disease-specific survival was defined from the date
of treatment to death due to the disease. Patients were
staged according to the American Joint Committee on
Cancer classification system.17

Statistical analysis

For continuous variables, mean and standard error values
were determined. Associations between binary variables
were examined in contingency tables using the two-sided
Fisher’s exact test. Relative risk and 95 per cent confi-
dence intervals (CIs) were calculated using two-by-two
tables, according to the Mantel–Haenszel method.
For the comparison of continuous variables, the
Mann–Whitney U test was used. Survival probabilities
were estimated according to the Kaplan–Meier method.
The log-rank test was applied to assess the significance
of differences among actuarial survival curves with a
95 per cent CI. Statistical analyses were performed
using SPSS software, version 21.0.0 (IBM, Armonk,
New York, USA). A p value lower than 0.05 was consid-
ered to indicate statistical significance.

Results

Baseline characteristics

The study population consisted of 27 patients, with a
mean age of 72.3 years. All patients were of Caucasian
origin. Ten patients were female and 17 were male.

Nineteen patients had early stage disease (T1 or T2)
and five patients had advanced local disease (T3 or T4)
at presentation. The remaining three patients had a meta-
static carcinoma of unknown primary. Ten patients pre-
sented initially with regional metastasis, while distant
metastasis was present at diagnosis in one patient.
Ten patients had Merkel cell carcinoma arising from

the head and neck, while 17 patients had a primary
tumour located elsewhere. Importantly, the baseline
characteristics did not differ significantly between the
head and neck Merkel cell carcinoma group and the
non-head and neck Merkel cell carcinoma group (p>
0.05). The distributions and relative percentages for
each study group are shown in Table I.
Immunohistochemical staining for CK20 (Figure 1)

was positive in 21 out of 22 of the reported cases,
and did not differ between the head and neck Merkel
cell carcinoma group and the non-head and neck
Merkel cell carcinoma group (p> 0.05).

Therapeutic management

Twenty-four patients underwent wide local excision of
the primary tumour. Three cases were inoperable and
the patients received primary radiation. In the surgical
group, clear margins were obtained in 12 of the 21 docu-
mented cases. Patients with head and neck Merkel cell
carcinoma were more likely to have positive margins
than those with non-head and neck Merkel cell carcin-
oma, although this did not reach statistical significance
(relative risk= 2.0, 95 per cent CI= 0.8–4.98, p=
0.13). Adjuvant radiotherapy was given in 92.3 per
cent of the documented surgical cases, with a mean
dose of 45 Gy. The proportion of patients receiving adju-
vant radiotherapy did not differ between the head and
neck Merkel cell carcinoma group and the non-head
and neck Merkel cell carcinoma group (p> 0.05).

Recurrence

Eight patients suffered locoregional recurrence, at a
mean time of 8.7 months. Of those, one patient suffered

TABLE I

CLINICOPATHOLOGICAL CHARACTERISTICS OF MERKEL CELL CARCINOMA PATIENTS

Characteristic HN MCC∗ Non-HN MCC† All patients‡ p value (HN MCC vs
non-HN MCC)∗∗

Gender (n (%))
– Female 6 (60) 5 (29.4) 10 (37.0) 0.22
– Male 4 (40) 12 (70.6) 17 (63.0)
Age (mean (SEM); years) 77.2 (2.6) 69.5 (3.3) 72.3 (2.2) 0.20
Immunosuppressed? (n (%))
– Yes 5 (50.0) 5 (29.4) 10 (37.0) 0.41
– No 5 (50.0) 12 (70.6) 17 (63.0)
Clinical stage (n (%))
– Early (I–II) 7 (70.0) 9 (52.9) 16 (59.3) 0.45
– Advanced (III–IV) 3 (30.0) 8 (47.1) 11 (40.7)
Pathological lymph node findings? (n (%))
– Yes 3 (30.0) 10 (58.8) 13 (48.1) 0.24
– No 7 (70.0) 7 (41.2) 14 (51.9)

∗n= 10; †n= 17; ‡n= 27. ∗∗Two-sided Fisher’s exact test for binary variables, Mann–Whitney U test for continuous variables. HN MCC=
head and neck Merkel cell carcinoma; SEM= standard error of the mean
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local recurrence, five patients had regional recurrence,
while two patients had recurrence both locally and
regionally. Patients with head and neck Merkel cell car-
cinoma had a poorer disease-free survival rate than
those with non-head and neck Merkel cell carcinoma
(p= 0.043, Figure 2a). Gender, age, race, clinical
stage at diagnosis, tumour size and presence of
lymph node metastasis were not predictors of recur-
rence (p> 0.05, data not shown).

Survival analysis

The mean follow-up duration of the cohort was 36.9
months. At the end of the follow-up period, 19 patients
were alive and 8 were dead. Of the eight deaths, seven
were due to distant metastatic disease. A significantly
lower disease-specific survival rate was observed in

head and neck Merkel cell carcinoma patients com-
pared to non-head and neck Merkel cell carcinoma
patients (p= 0.001, Figure 2b). Patients older than
75 years had poorer survival probability (p= 0.038,
data not shown). Immunosuppression, gender, race,
clinical stage at diagnosis and presence of lymph
node metastasis were not predictors of disease-specific
survival (p> 0.05, data not shown).

Discussion
Merkel cell carcinoma is an aggressive cancer, with a
high tendency for locoregional recurrence and distant
spread. This retrospective study analysed the experi-
ence of a single institution in Canada. Although this
study has several limitations associated with its retro-
spective nature and limited sample size, we believe

FIG. 1

Immunohistochemical staining of: (a) a typical round blue cell tumour invading the dermis (H&E; ×100), and (b) the same tumour showing
typical positivity for cytokeratin 20 (×100).
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FIG. 2

(a) Disease-free and (b) disease-specific survival rates according to anatomical tumour origin. MCC=Merkel cell carcinoma
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that some lessons can be learned from the findings. We
showed that patients with Merkel cell carcinoma arising
from the head and neck had poorer disease-free and
disease-specific survival rates than their non-head and
neck Merkel cell carcinoma counterparts (both groups
had similar baseline characteristics).
The prognostic relevance of Merkel cell carcinoma in

the head and neck is inconsistent in the literature.2,13,15,16

A study analysing the Surveillance, Epidemiology and
End Results (‘SEER’) database showed distinct overall
survival rates of Merkel cell carcinoma patients accord-
ing to localisation of the primary tumour. The best prog-
nosis was associated with localisation in the upper limb
(60.7 per cent 10-year survival rate); this was followed
by the head and neck, the lower limb, and the trunk
(rates of 57.1 per cent, 56.7 per cent and 53.7 per cent,
respectively).2 In another population-based study from
the Netherlands, a primary in the head and neck
tended to predict poorer survival.13 Further single-insti-
tution studies comparing the prognostic features of
Merkel cell carcinoma showed higher locoregional
recurrence rates15 and poorer disease-specific survival
rates for head and neck Merkel cell carcinoma compared
to non-head and neck Merkel cell carcinoma.16

The poor prognosis associated with head and neck
Merkel cell carcinoma in our study and in other
reports in the literature could be explained by several
factors. Historically, head and neck surgeons have
been limited in terms of surgical margins by anatomical,
functional and cosmetic factors specific to the head and
neck. The excision of Merkel cell carcinoma primary
tumours in the head and neck is often complex and
limited by critical structures. This can lead to incomplete
excision, with positive pathological margins and
increased locoregional recurrence rates.18–20 Several
studies have shown that positive surgical margins are a
common event for head and neck Merkel cell carcin-
oma.11,19 In this setting, post-operative radiotherapy is
essential to enhance locoregional control.9

• Merkel cell carcinoma is a rare, aggressive
neurocutaneous malignancy, commonly
arising from the head and neck

• Tumour localisation may be an important
independent prognostic factor

• This single-institution study compared head
and neck versus non-head and neck Merkel
cell carcinoma outcomes

• Baseline characteristics were comparable;
however, head and neck Merkel cell
carcinoma patients had a poorer prognosis

• This poor prognosis may result from close
surgical margins, a less predictable metastatic
pattern and/or intrinsic tumour factors
related to the head and neck

A second factor leading to the poor prognosis of head
and neck Merkel cell carcinoma patients may be a less
predictable and somewhat erratic metastatic pattern
seen in tumours arising from the head and neck. Two
independent studies have shown a lack of predictive
value of sentinel lymph node status in the head and
neck, while there was prognostic significance for pri-
maries located elsewhere.21,22 Similarly, a recent sys-
tematic review of melanoma reported lower accuracy
of sentinel node biopsy when performed in the head
and neck.23

Intrinsic tumour factors may further explain the
poorer prognosis for head and neck primaries. A
recent experimental study has demonstrated that solar
irradiation can stimulate Merkel cell polyomavirus tran-
scriptional activity in a dose- and time-dependent
manner.24 This led to increased amounts of small T
antigen, which promoted oncogenesis in in vitro and
in vivo experiments.24 Primary tumours located in the
head and neck are obviously more likely to ‘benefit’
from such a stimulus. Moreover, a recent study has
shown that the oncogene TP53, whose overexpression
is associated with poorer survival in cases of Merkel
cell carcinoma and many other cancers,25,26 was
mutated in some Merkel cell carcinoma cases. The
type of mutation (C to T substitution) seen in those
mutated Merkel cell carcinoma cases was suggestive
of ultraviolet B exposure, and may result in aberrant
protein p53 activation.27 Although the authors of the
study did not specify the origin of the analysed
tumours, one can expect this mutation to occur more
frequently in head and neck Merkel cell carcinoma.

Conclusion
In our study, patients with Merkel cell carcinoma
arising from the head and neck had a poorer survival
rate than those with primary tumours located else-
where. The tendency to obtain close margins, a less
predictable metastatic pattern and/or intrinsic tumour
factors related to the head and neck may explain this
discrepancy. Future studies should investigate the
respective roles of anatomy and tumour biology in
Merkel cell carcinoma of the head and neck.
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