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INTRODUCTION

Merkel cell carcinoma (MCC) is a neuroendocrine trabecular 
cancer of the dermis, first described by Toker in 1972, that poses 
a significant risk of local invasion, lymph node metastasis, and 
distant metastasis. It is rare, but is primarily found in older Cau-
casian patients [1]. MCC is very aggressive; its mortality rate 

exceeds 33%, making it twice as lethal as malignant melanoma 
[1,2]. The elderly and immunocompromised persons are at 
particularly high risk [3]. As mentioned earlier, MCC is more 
common in Caucasian patients, and its incidence varies across 
different regions of the world [4,5]. According to the most re-
cent available analysis, based on the 2011 Surveillance, Epide-
miology, and End Results data in the United States, the inci-
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dence of MCC was 0.79 per 100,000. Of these cases, 94.9% 
were white, 1.0% black, and 4.1% belonged to other races 
(Asian-Pacific Islander, American Indian, or other), indicating 
that MCC was very rare in Asian patients [6]. Although the re-
ported incidence of MCC has increased by 8% per year between 
1986 and 2001, cases in Asian patients have been rarely reported 
[7]. A 2008 study presented 16 Japanese MCC patients, a 2010 
study described seven Korean patients, and a 2012 study ana-
lyzed 22 Chinese patients [8-10]. However, no case studies of 
MCC in Asian patients have been reported since.

For more than 20 years, wide excision with tumor-negative re-
section margins and adjuvant radiotherapy (RT) of the primary 
tumor site and regional lymph node bed have been widely rec-
ommended as the treatment for early-stage MCC [11]. We ret-
rospectively reviewed the clinical outcomes of seven Korean 
MCC patients who underwent surgical excision and adjuvant 
RT between 2000 and 2018 at a single institution. By sharing 
our experiences with rare cases of MCC in Asia, we hope to 
help plastic surgeons who are not familiar with this disease to 
refer MCC patients appropriately, increasing the likelihood of 
successful outcomes.

METHODS

This study reviewed and analyzed the medical records of seven 
patients who were diagnosed with MCC between 2000 and 
2018. The characteristics of each patient (age and sex), the tu-
mors (location and number of lesions), surgical treatment (sur-
gical excision and reconstruction), lymph node evaluation, ad-
juvant RT, and prognosis were analyzed.

The surgical treatments included wide local excision (WLE), 
Mohs micrographic surgery (MMS), and modified MMS. Our 
analysis investigated the frequency of each method and the final 
surgical margin. WLE is an extensive excisional procedure with 
a 1- to 2-cm surgical resection margin that can be used for MCC 
treatment according to the guidelines of the National Compre-
hensive Cancer Network (NCCN). In MMS, an average of 2–4 
mm margin of clinically normal surrounding tissue is excised, 
and the procedure is continued until the absence of cancerous 
tissue is confirmed throughout the excision. Modified MMS 
combines the principles of MMS and WLE. First, WLE is per-
formed as described above. In addition, a new resection margin 
is drawn with a width of 1–2 mm within the previous resection 
margin. The area between the previous resection margin and 
the new resection margin is divided into approximately 10 to 20 
sections. The base of the lesion is also divided into sections, if 
necessary. All sections are then mapped and resected in order. 
The resected section tissues are sent for frozen biopsy. If the fro-

zen biopsy results show malignancy, additional excision from 
that section is performed with the same procedure until cancer 
cells are no longer visible on the frozen biopsy.

In order to preserve the surrounding normal tissue as much as 
possible for functional and cosmetic reasons, tumors in some 
parts of the face are excised with a surgical resection margin of 
3–4 mm from the area containing the malignancy. Tumors in 
other regions, such as the upper or lower extremity, are excised 
with a surgical resection margin of 0.5–1 cm from the area con-
taining the malignancy.

The reconstruction methods for the defects included local 
flaps, split-thickness skin grafts (STSG), and free flaps.

The preoperative examinations in patients requiring lymph 
node evaluation included physical examination, lymphangiog-
raphy, computed tomography, and positron emission tomogra-
phy-computed tomography (PET-CT). The preoperative ex-
aminations confirmed the location of the sentinel lymph node 
(SLN). SLN biopsy (SLNBx) or core needle biopsy was then 
performed, if necessary. Elective lymph node dissection (ELND) 
was also performed if malignancy was found on SLNBx or core 
needle biopsy.

Adjuvant RT is recommended in the NCCN guideline for 
MCC patients with tumors exceeding 1.5 cm in size, perineural 
or vascular invasion, microscopic positive findings at the mar-
gin, residual disease, and/or regional lymph node involvement 
[12].

Prognosis was assessed in terms of survival, recurrence, and 
loss to follow-up after treatment.

MCC staging was carried out using the eighth edition of the 
American Joint Committee on Cancer staging system.

We conducted this study after receiving approval from the In-
stitutional Review Board (IRB No. H-1905-016-079). Informed 
written consent was obtained from all patients.

RESULTS

Patient and tumor characteristics
Of the seven patients, two were men and five were women, 
ranging in age from 56 to 86 years (mean age, 70 years). Of the 
seven patients, one patient had two scalp lesions, and the re-
maining patients had one lesion each. Therefore, the seven pa-
tients had a total of eight lesions. The most common tumor site 
was the head and neck region (four patients), followed by the 
lower extremities (two patients), and the upper extremities (one 
patient). The patients were observed for 1 month to 14 years af-
ter surgery (Table 1).
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Surgical treatment
All patients underwent surgical excision as the primary treat-
ment. Modified MMS was performed in five patients, WLE in 
one patient, and MMS in one patient. The final surgical resec-
tion margin was 1.0 cm for four lesions, followed by 0.5 cm for 
two lesions, 1.5 cm for one lesion, and 3 cm for one lesion. After 
excision, skin coverage for the defects was performed using 
STSG for five lesions, a local flap for two lesions, and a free flap 
for one lesion. The local flaps included one simple advancement 
flap and one rhomboid flap, and the free flap was a radial fore-
arm free flap (Table 1).

Lymph node evaluation
Not all patients underwent lymph node evaluation. SLNBx was 
performed in two patients, with one negative finding and one 
positive finding. ELND was performed in the patient with a 
positive finding. One patient with recurrent MCC showed a 
palpable axillary lymph node on physical examination and un-
derwent ELND after core needle biopsy of the axillary lymph 
node showed a positive finding (Table 1).

Adjuvant RT
Five patients underwent adjuvant RT after surgery. One of the 
other two patients planned to undergo RT, but died 1 month af-
ter surgery. The other patient did not undergo RT due to a poor 
general condition (Table 1).

Prognosis
Three of the seven patients survived without recurrence, two 
died, one experienced recurrence, and one was lost to follow-up. 
Two of the three survivors had no particular problems for 6 
years or more postoperatively, and the other survivor remained 
well at 14 months postoperatively. Two patients died at 1 month 
and 3 months after the operation, respectively, due to aspiration 

pneumonia, a disease not related to MCC. One patient received 
palliative care due to recurrence and metastasis of MCC. One 
patient was lost to follow-up after 2 months postoperatively 
(Table 1).

Cases
Case 1
An 82-year-old male patient had two scalp lesions that were ini-
tially diagnosed as basal cell carcinoma. The two lesions were 
treated with WLE, with surgical margins of 1.5 cm (anterior le-
sion) and 0.5 cm (posterior lesion). After excision of the lesions, 
the anterior defect was reconstructed with STSG and the poste-
rior defect with a simple advancement local flap. Both resected 
lesions were diagnosed as MCC based on histopathological 
findings. The patient died due to aspiration pneumonia 1 
month after surgery, and the scheduled RT was not performed.

Case 2
A 76-year-old female patient underwent excision surgery for a 
nodule on the left malar region at the department of general sur-
gery at a local hospital, and the nodule was diagnosed as MCC. 
The patient underwent surgical excision with modified MMS 
with a 1-cm surgical margin at the previous MCC excision site, 
and no tumor was found in the first session. Then, she received 
reconstruction with a rhomboid flap. Adjuvant RT was per-
formed at the left malar region (50 Gy, 28 times) as a prophylac-
tic treatment after surgery. After 2 months postoperatively, the 
patient was lost to follow-up.

Case 3
An 86-year-old female patient underwent modified MMS with 
a 3-cm surgical resection margin for MCC on the left thigh, and 
no tumor was found in the first session. The defect was recon-
structed with STSG. Adjuvant RT was not performed due to 

Case 
  no.

Sex/age 
(yr) Location Surgical 

method
Surgical 

margin (cm) Reconstruction SLNBx LN 
dissection

Adjuvant 
RT Prognosis Staging

1 M/82 Scalp (two lesions) WLE 1.5, 0.5 STSG, local flap No No No Death II
2 F/76 Face Modified MMS 1 Local flap No No Yes Loss to follow-up I
3 F/86 Extremities Modified MMS 3 STSG No No No Death I
4 F/71 Face MMS - STSG No No Yes Survival (14 mon) I
5 F/56 Extremities Modified MMS 1 STSG Yes Yes Yes Survival (9 yr) III
6 F/63 Face Modified MMS 0.5–1 Free flap Yes No Yes Survival (14 yr) I
7 M/58 Extremities Modified MMS 1 STSG No Yes Yes Recurrence (1 mon 

postoperatively) and 
metastasis (8 mon 
postoperatively)

III

RT, radiotherapy; SLNBx, sentinel lymph node biopsy; LN, lymph node; M, male; F, female; WLE, wide local excision; STSG, split-thickness skin graft; MMS, Mohs 
micrographic surgery.

Table 1. Characteristics of patients and their surgical treatment, lymph node evaluation, adjuvant RT, and prognosis
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the patient’s age and poor general condition. She died due to as-
piration pneumonia at 3 months postoperatively.

Case 4
A 71-year-old female patient underwent MMS for MCC on the 
glabellar region, and the defect was reconstructed with STSG. 
After the operation, the patient was treated with adjuvant RT 
(54 Gy, 27 times) and remained well at 14 months after surgery 
(Fig. 1). 

Case 5
A 56-year-old female patient underwent modified MMS with a 
1-cm surgical margin for MCC on the left knee including ex-
posed fascia, and no tumor was found in the first session. 

Lymph node dissection was performed after a positive finding 
on SLNBx at the left inguinal region. Adjuvant RT was per-
formed at the left knee (50 Gy, 28 times), left inguinal area, and 
external iliac lymph node area (54 Gy, 30 times). She remained 
well at 9 years postoperatively (Fig. 2).

Case 6
A 63-year-old female patient underwent modified MMS for 
MCC on the left nasolabial fold. In the first session, three 2-mm-
wide sections (sections 1–3), which were mapped along the 0.5-
cm surgical resection margin, were divided. Then, six sections 
(sections 4–9) with the same width along the 1-cm surgical re-
section margin were also mapped. Frozen biopsy during the op-
eration showed no tumor findings in sections 3–9, but positive 

Fig. 1. Case 4

Fig. 2. Case 5

A 71-year-old woman with a Merkel cell carcinoma lesion in the glabellar region. (A) Before Mohs micrographic surgery (MMS). (B) After MMS. (C) 
Postoperative photo obtained 12 months after reconstruction (split-thickness skin graft).

A 56-year-old woman with Merkel cell carcinoma on the left knee. (A) Before modified Mohs micrographic surgery (MMS). (B) After modified 
MMS and reconstruction (split-thickness skin graft). (C) Postoperative photo obtained 6 years after surgery.

A

A

B

B

C

C
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findings were seen in sections 1 and 2. Thus, additional excision 
was performed 1 mm inward from the surgical resection margin 
of the first and second sections at a distance of 3 mm. No tumor 
findings were seen in the second session. Radial forearm free 
flap reconstruction for the defect was performed. SLNBx at the 
left submandibular region showed negative findings. Adjuvant 
RT was done at the left nasolabial fold (66 Gy, 33 times) and the 
left neck (57 Gy, 30 times). The patient remained well at 14 
years postoperatively (Fig. 3).

Case 7
A 58-year-old male patient underwent modified MMS with a 
1-cm surgical margin for MCC on the right shoulder and no tu-
mor was found in the first session. The defect was reconstructed 
with STSG. 

At 1 month after surgery, recurrence was found. In addition, a 
core needle biopsy was performed due to a palpable lymph 

node at the right axillary region, with positive findings. Modi-
fied MMS was performed again with a 1-cm surgical resection 
margin for the recurrent mass, and no tumor was found in the 
first session. The defect was reconstructed with STSG. Lymph 
node dissection was performed at the right axillary region. Ad-
juvant RT was performed on the right shoulder (56 Gy, 28 
times) and the right axillary lymph node region (60 Gy, 30 
times) after the second operation.

However, the patient refused chemotherapy due to the pres-
ence of multiple rib bone metastases on chest CT at 8 months 
postoperatively, and the patient was transferred to palliative care 
(Fig. 4).

DISCUSSION

MCC tends to occur in older Caucasians; in fact, more than 
90% of MCC patients have been reported to be Caucasian, and 

Fig. 3. Case 6

A 63-year-old woman with Merkel cell carcinoma on the left nasolabial fold. (A) Before modified Mohs micrographic surgery (MMS). (B) Mapping 
for modified MMS. (C) After modified MMS. (D) Postoperative photo obtained 6 years after surgery.

A CB D

Fig. 4. Case 7

A 58-year-old man with Merkel cell carcinoma (MCC) on the right shoulder. (A) Before modified Mohs micrographic surgery (MMS) for primary 
MCC. (B) Mapping for modified MMS for primary MCC. (C) After modified MMS for primary MCC. (D) Before modified MMS for recurrent MCC. (E) 
Mapping for modified MMS for recurrent MCC.

A B EDC
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few reports have described Asian MCC patients [7]. Therefore, 
although this study includes relatively few cases, it is one of the 
few studies on Asian MCC patients.

Although the clinical features of early-stage MCC are unclear, 
MCC may present as erythematous or violaceous papules and 
nodules, and it is generally diagnosed by histologic and immu-
nohistochemical findings. Most MCCs occur at the head and 
neck region or at the extremities, in accordance with the find-
ings of this study [13]. 

As a standard treatment option for stage I and II MCC, mar-
gin-negative local excision is performed and surgical nodal eval-
uation is usually considered with SLNBx. If positive lymph 
nodes are found, complete nodal dissection may be considered, 
and the patient is upstaged to stage III. Adjuvant RT may be 
considered if there are concerns about the adequacy of the sur-
gical resection margin for the primary tumor or if the nodal 
staging process is incomplete. Stage II MCC standard treatment 
options include margin-negative local excision followed by a 
SLN procedure and adjuvant RT. Chemotherapy may be con-
sidered for stage IV MCC patients, but insufficient evidence ex-
ists regarding whether chemotherapy results in permanent dis-
ease control or regional palliation. If chemotherapy is not an ap-
propriate option for a patient with stage IV MCC, surgery and/
or radiation therapy may be considered for local or regional pal-
liation [14].

The primary treatment of MCC is surgical excision [15]. Ac-
cording to the current NCCN guidelines for MCC treatment, 
WLE with a 1- to 2-cm surgical resection margin down to the 
fascia of the muscle or periosteum when clinically feasible is rec-
ommended for all primary MCC tumors [16]. However, differ-
ent margins of excision have not yet been compared in any con-
trolled clinical trials [9].

In the study of primary MCC tumors in a large population re-
ported by Perez et al. [17], a 1-cm surgical resection margin did 
not show a significant association with an elevated risk of local 
recurrence, a decrease in overall survival, or a decrease in dis-
ease-specific survival. In this study, four patients (i.e., more than 
half of the patients) underwent surgical resection with a 1-cm 
surgical resection margin. Two of them survived, one experi-
enced local recurrence, and one was lost to follow-up. One le-
sion, at the lower extremity, had a surgical resection of 3 cm, 
which exceeds the maximum surgical resection margin of 2 cm 
recommended by the NCCN. The only patient who underwent 
MMS in this study had no local recurrence, consistent with a re-
port indicating that maximal local control can be achieved 
through MMS [18]. However, it is difficult to meaningfully 
compare our findings to those of previous studies due to the 
small number of patients.

In this study, modified MMS was performed in five patients, 
and was the main method for surgical excision. In this method, 
a plastic surgeon and a pathologist collaborate to perform mar-
gin-negative resection of cancer. If the cancer extends beyond 
the resected tissue, additional excision is repeated until no more 
cancer cells are present in the margin of the surgically resected 
tissue. Of the five patients who underwent modified MMS, two 
remained well for 6 years or more postoperatively and one re-
mained well through 14 months of follow-up. One died from a 
disease not related to MCC, and the other one was lost to fol-
low-up. The observation that over half of the patients who un-
derwent modified MMS remained well, while another died 
from an unrelated disease, indicates that modified MMS was su-
perior to other surgical excision methods, at least within the 
limitations inherent to this study because of its small sample 
size. Of the five patients who underwent modified MMS, three 
had MCC in the upper or lower extremity and two had MCC in 
the head and neck region. This indicates that modified MMS 
can be applied to various regions of the body.

WLE without a histological examination at the surgical resec-
tion margin during surgery can be performed quickly. There-
fore, this procedure can be used in patients with a poor general 
condition who have difficulty undergoing general anesthesia, so 
that the surgery can be performed straightforwardly under local 
anesthesia. However, there is a risk of recurrence or metastasis 
since the surgical margin may be positive. MMS has the advan-
tage of performing complete peripheral and deep histological 
margin control while maximally sparing normal skin close to 
the tumor, especially when performed in the head and neck re-
gion, which is a cosmetically sensitive structure. However, this 
process is slow, often taking several hours. Prospective clinical 
trials comparing WLE and MMS in MCC have not yet been 
performed, but retrospective studies of MMS have found it to 
be more effective than WLE [14,19].

A number of clinical and pathologic factors have been associ-
ated with a poor prognosis in MCC including male sex [20], 
older age [21], increased tumor size [22], and an immunocom-
promised state. However, regional nodal status is the single most 
important prognostic characteristic of clinically localized MCC 
[21,22]. Not all patients in the study underwent lymph node 
evaluation because the decision to perform lymph node evalua-
tion took into account each patient’s general condition and pref-
erences. Two patients underwent SLNBx and one underwent 
lymph node dissection with positive findings. Both patients 
who underwent SLNBx remained well without any problems 
for 6 years or more after surgery. SLNBx is performed to stage 
the lymph node basin because the most common location of 
metastasis of MCC is the draining lymph node basin (27%–
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60%) followed by the distant skin (9%–30%), lung (10%–23%), 
central nervous system (18%), bone (10%–15%) and liver 
(13%). It is also possible to perform SLNBx in patients with 
clinically negative lymph nodes since roughly 20% to 30% of 
clinically negative MCC patients have positive SLN findings on 
histology. SLN mapping can be performed using lymphoscin-
tigraphy, and the first-line treatment in the majority of patients 
with palpable lymphadenopathy and micrometastasis to the re-
gional lymph nodes is complete lymph node dissection [23].

In the study, adjuvant RT was recommended to all seven pa-
tients, and most patients underwent adjuvant RT, with the ex-
ception of those who died beforehand or whose general condi-
tion was poor. Since MCC is highly sensitive to radiation, adju-
vant RT is an important component of MCC treatment. Al-
though Allen et al. [13], in a retrospective review of 251 pa-
tients, reported that adjuvant RT did not significantly improve 
local control, most other clinical studies have shown that post-
operative adjuvant RT improved local control [24,25]. Current-
ly, adjuvant RT is recommended for patients with tumors larger 
than 1.5 cm, vascular invasion, perineal invasion, microscopic 
positive margins, residual disease, and/or regional lymph node 
involvement [12]. According to the NCCN guidelines, adjuvant 
nodal RT is routinely recommended when SLNBx is not per-
formed or if a patient shows clinically positive regional lymph 
node findings [12]. Nonetheless, a more specific consensus re-
garding the indications for adjuvant RT is needed.

MCC is a rare, but very aggressive, skin cancer. Prompt diag-
nosis and active treatment are very important for managing this 
disease. As one of the very few studies about MCC in Asian pa-
tients, we present an analysis of our experience managing seven 
Asian patients with MCC. 

We performed thorough surgical excision for MCC, with his-
tologically negative findings of cancer in the surgical resection 
margin. To do so, we used MMS or modified MMS. The SLN 
was evaluated if necessary, and lymph node dissection was per-
formed in cases with positive lymph node findings. However, 
some of the patients requiring lymph node evaluation did not 
undergo a thorough lymph node evaluation because of their 
general condition or personal preferences. Appropriate recon-
struction methods were performed after surgical excision, in-
cluding local flaps, STSG, and free flaps. Furthermore, we rec-
ommend adjuvant RT for all MCC patients. Finally, careful 
postoperative follow-up is needed to assess patients’ prognosis.

This study has limitations due to the small number of patients, 
and further studies with more patients are required. Our study 
is nonetheless noteworthy as a contribution to the relatively 
scant literature on Asian MCC patients.
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