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Abstract. Primary Merkel cell carcinoma (MCC) is rare 
and wide local excision is the primary method of treatment. 
However, no consensus has been reached on the best surgical 
approach and research is currently limited. The choice of 
surgical method depends on the experience of the surgeon and 
the situation of the patient. In the present study, the clinical 
data of a single case of primary MCC that was treated with 
wide local excision in June 2019 were retrospectively analyzed 
and the associated literature was reviewed. The patient under‑
went complete resection of the tumor, which extended 2 cm 
from the outer edge of the nodule and reached the subcuta‑
neous fat layer. The wound was closed with a tension‑relieving 
suture. The stitches were removed 15 days following surgery 
and the wound had healed adequately. No recurrence occurred 
during 30 months of follow‑up. However, further multi‑center 
prospective randomized clinical trials are required for further 
investigation.

Introduction

Surgical resection is the primary method for the treatment 
of Merkel cell carcinoma (MCC). However, due to the rare 
occurrence of this disease, high‑quality clinical studies are 
lacking and treatment recommendations for MCC are complex 
and varied. Treatment approaches include wide local excision, 
Mohs surgery, radiotherapy and immunotherapy, as well as 
different combinations of these treatments (1). For wide local 
excision, the optimal margin width for primary MCC remains 
to be fully determined. Surgeons frequently trust their own 
judgment to try to maximize outcomes while minimizing 
morbidity (2). Furthermore, recent advances in immunotherapy 

for the treatment of metastatic melanoma have prompted the 
application of immunotherapy in MCC. Therefore, the optimal 
method of treatment for MCC remains to be determined. In 
the present study, a case of MCC was treated with extended 
resection and the desired efficacy was achieved. Combined 
with the relevant literature, the present study may provide a 
reference for the surgical treatment of MCC.

Case report

A 90‑year‑old female patient was admitted to Guang'anmen 
Hospital (Beijing, China) in April 2019 with a mass on the 
right thigh. At the time, a fingernail‑sized mass was found 
in the middle and lower parts of the right medial thigh but 
this was not documented. Subsequently, the size of the mass 
gradually increased, which was accompanied by itching, no 
tenderness and a dark red color. The patient had a history 
of hypertension, hyperthyroidism, glaucoma, cataract and a 
surgical history of gallstones and hemorrhoids. The patient 
denied any history of local trauma and had no family history 
of similar diseases. Physical examination demonstrated no 
notable abnormalities, no enlargement of the left popliteal 
fossa and the inguinal lymph nodes were palpable. A specialist 
examination demonstrated that the lower limbs of the patient 
were symmetrical in shape. The mass was on the right pretibial 
thigh and was accompanied by a 3x3‑cm dark red nodule, 
which was ~8 cm above the knee with clear boundaries. The 
skin had a smooth, fixed basal surface and was visibly dry with 
flaking. There was no tenderness, the temperature of the skin 
was normal and there was no swelling. Furthermore, there was 
no canker seepage and no smell was observed (Fig. 1A). MRI 
demonstrated a space‑occupying lesion rich in blood supply 
in the subcutaneous adipose layer of the right pretibial thigh 
(Fig. 1B and C). Under local infiltration anesthesia, complete 
resection of the tumor was performed using a 2‑cm margin 
from the outer edge of the nodule. This reached the subcuta‑
neous adipose layer and was sutured using a tension‑relieving 
suture (Fig. 1D‑G). The tissues were fixed with 4% parafor‑
maldehyde, embedded in paraffin, sectioned at 4 µm, and then 
stained with hematoxylin for 5 min and eosin for 15 min at 
room temperature. Histopathology demonstrated that the 
epidermis was atrophied and thinned and the tumor cells 
in the dermis were distributed in clumps. Furthermore, the 
tumor cells were arranged in cords or adenoids. The cells were 
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notably deformed and there were myxoid deposits surrounding 
the cells (Fig. 2A‑D). For immunohistochemistry (IHC), the 
paraffin slices were sectioned at a thickness of 4 µm, depa‑
raffinized and rehydrated, followed by citrate‑EDTA antigen 
retrieval. After peroxide block, samples were incubated with 
primary antibodies overnight at 4˚C and then with horseradish 
peroxidase‑conjugated goat antirabbit immunoglobulin G 
(cat. no. DS‑9800; Leica Biosystems, Inc.) for 30 min at 37˚C. 
The corresponding primary antibodies used in the experiments 
were as follows: Cytokeratin 20 antibody (cat. no. ZA‑0574), 
CD56 antibody (cat. no. ZM‑0057), chromogranin A antibody 
(cat. no. ZA‑0507), synaptophysin antibody (cat. no. ZA‑0506; 
all from OriGene Technologies, Inc.). The sections were then 
stained with a diaminobenzidine color kit (cat. no. ZLI‑9017; 
OriGene Technologies, Inc.) and with hematoxylin for 5 min. 
The process of secondary antibody staining was based on 
the BOND‑MAX Fully Automated IHC Stainer (Leica 
Biosystems). IHC staining demonstrated that the tumor tissue 
was positive for cytokeratin 20, CD56, chromogranin A and 
synaptophysin (Fig. 2E‑H). The diagnosis was determined to 
be MCC. The stitches were removed 15 days after surgery and 
the wound healed adequately. There was no recurrence after 
30 months of follow‑up.

Discussion

MCC is a rare and aggressive cutaneous neuroendocrine 
tumor, originally described by Toker (3) as a trabecular carci‑
noma of the skin. However, the incidence of MCC continues to 
increase, which is mainly due to the aging population. A 95% 
increase in the incidence of MCC was reported in the US from 
2000 to 2013 (4). MCC typically occurs in areas of the skin 
that are exposed to sunlight, such as the head, neck and limbs, 
in middle‑aged and elderly patients. MCC may also be associ‑
ated with immunosuppression and genetic mutations caused 
by Merkel cell polyomavirus infection (5,6). There is currently 
a lack of high‑quality trials and literature, and further research 
into treatment options is required in order to improve the 
clinical outcomes of MCC.

At present, the initial management of primary MCC 
involves definitive resection of the primary tumor. However, 
the most optimal surgery for the treatment of MCC remains 
controversial. When selecting a specific surgical margin width 
for primary MCC, surgeons frequently rely on their own judg‑
ment to maximize prognosis while minimizing morbidity. Due 
to the high risk of local recurrence of MCC, surgical guidelines 
emphasize complete resection of the tumor during a one‑stage 
operation to ensure surgical margin purity is clinically 
feasible (7). More specifically, it was previously recommended 
that the surgical margin width should be 3 cm (8). However, 
resection margins of >2 mm frequently require skin trans‑
plantation or flap reconstruction to close the wound (9), which 
markedly affects physical appearance. Transplantation or flap 
closure also increase postoperative morbidity and the financial 
cost to the patient. Furthermore, MCC is highly radiosensi‑
tive and radiotherapy following resection improves local area 
control and the overall survival rate (10). Perez and Zager (2) 
determined that there were no significant differences in local 
recurrence, disease‑specific survival or overall survival among 
cases with a margin width of 1, 1.1‑1.9 or ≥2 cm. Therefore, 

this may indicate that a resection margin of ≥3 cm may not be 
necessary.

According to the current National Cancer Center Network 
guidelines, the standard treatment for primary MCC is exten‑
sive local resection combined with adjuvant radiotherapy, with 
a specific resection margin of 1‑2 cm (11). Results of a previous 
study demonstrated that the clinical local recurrence rate is 
4.2‑31.7% (12). These rates may be due to patients being treated 
without adjuvant radiation therapy, rapid growth and metas‑
tases of MCC, and the retrospective nature of previous studies. 
Furthermore, poor local control may be due to a positive margin 
caused by incomplete resection. The positive margin rate may 
reach 10.4% following extensive local resection derived from 
larger resection in more aggressive‑appearing lesions (2). In 
addition, a false‑negative margin may occur due to the stan‑
dard pathological margin examination evaluating <1% of the 
surgical margin (13). Furthermore, a competing risk model was 
used to directly compare different resection margins based on 
stratified patients with MCC and this analysis removed the 
influence of non‑cancer‑related deaths on the outcome. These 
results demonstrated that patients <60 years of age with a 
tumor diameter of ≤5 cm (T1/2) and patients with a resection 
margin >2 cm who underwent early adjuvant radiotherapy 
exhibited improved survival rates. Furthermore, in patients 
>75 years of age, extensive resection was associated with a 
lower survival rate and complications were also more likely to 
occur. A resection margin ≤1 cm may be efficient for stage III 
MCC. In addition, the results of surgical resection in T3, T4 or 
stage IV MCC were not clear. Therefore, selecting the optimal 
surgical approach largely depends on the individual situation 
of the patient (14). Previous studies have demonstrated that 
there should be a safe margin of at least 1 cm in stage I disease 
and a larger margin of at least 2 cm in higher stages (5,15). In 
summary, extensive local resection using margins of 1‑2 cm 
remains the standard surgical technique (16), particularly in 
stage I/II MCC. In higher stages of MCC, clear conclusions 
were difficult to obtain. However, a larger margin should not 
be used in order to not impede postoperative radiotherapy and 
operative complications are likely to occur.

For tissue preservation, Mohs or modified Mohs surgery 
may be performed. However, this is more likely to be 
performed for stage I/II MCC on the head or neck and sentinel 
lymph node biopsies should be performed as a priority (17). 
Furthermore, Mohs micrography supports a 100% margin 
assessment and reduces the chance of residue. In a retrospec‑
tive study, Terushkin et al (13) reported that Mohs micrography 
for the treatment of early stage  I/II MCC may achieve 
survival rates comparable to extensive local resection and/or 
adjuvant radiotherapy, without the requirement for additional 
radiotherapy or reoperation to further treat local recurrence. 
Similarly, a large‑scale retrospective study from the National 
Cancer Database demonstrated that there was no difference in 
survival between patients who underwent Mohs micrography 
or extensive local resection for early stage  I/II MCC (18). 
According to the European interdisciplinary consensus (19), 
the immunohistochemistry needed for the diagnosis of 
MCC requires specific staffing and technical support during 
Mohs surgery (20), in case of residual tumor cells in atypical 
patients. Furthermore, researchers have questioned the 
potential correlation between Mohs surgery with increased 
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tumor metastasis (21). In high‑risk basal cell carcinoma and 
squamous cell carcinoma, Mohs surgery demonstrates notable 
advantages; however, no guidelines or consensus for Mohs 
surgery for MCC have been established. Therefore, Mohs 
surgery remains a viable alternative option. Previous research 
has also emphasized that biopsy staging should be performed 
in the tumor center area.

Recent advances in immunotherapy for the treatment of 
metastatic melanoma have prompted its application in MCC. 
Results of a previous meta‑analysis demonstrated that immuno‑
therapy was safe and effective in reducing the tumor diameter 
with a durable response rate (22). At present, immune check‑
point inhibitors (ICIs) exhibit no clear advantage as an adjuvant 
therapy and programmed cell death protein‑1/programmed cell 
death‑ligand 1 inhibitors are still considered first‑line treatment 
options for advanced MCC (16). Furthermore, pembrolizumab 
and avelumab have been approved by the Food and Drug 
Administration for the treatment of advanced MCC (16,23). In a 
previous study, results were obtained in a multicenter, phase II, 
non‑controlled study using 26 patients who received a dose of 
2 mg/kg pembrolizumab every 3 weeks (23). After expanding 

the cohort to 50 patients, the overall response rate (ORR) was 
stable at 56% and the median pathological complete response 
was 16.8 months (24). In the phase II JAVELIN Merkel 200 
clinical trial, 88 participants with advanced stage IV MCC 
received chemotherapy more than once. The results of the trial 
demonstrated a pathological complete response rate of 26% 
at 24 months and 21% at 36 months. The ORR at 36 months 
was 32, and 31% at 42 months when combined with a 1‑h intra‑
venous infusion of 10 mg/kg avelumab every 2 weeks (25). 
Furthermore, the efficacy of ipilimumab, INCMGA00012 and 
ICIs in combination is currently being investigated. There is 
insufficient evidence concerning the efficiency of neoadjuvant 
and adjuvant therapies in combination. In a recent phase I/II 
study comprising 39 patients with operable MCC, nivolumab 
was administered 4 weeks prior to surgery (26). Although 
pathological complete response is the main desired outcome, 
further clinical trials are required and numerous clinical 
studies using nivolumab, pembrolizumab and avelumab for the 
treatment of stage I‑III MCC are in progress. Research into 
numerous immunotherapies has previously provided novel 
treatment strategies (16).

Figure 1. Intraoperative presentation. (A) Image of the 3x3 cm cutaneous tumor on the right thigh. (B) Sagittal MRI. (C) Transverse MRI. (D) A 2‑cm resection 
margin. (E) Complete resection of the tumor. (F) Resection margin reached the subcutaneous adipose layer. (G) Tension‑relieving suture.

Figure 2. Pathology and immunohistochemistry of the lesion. (A‑D) H&E staining of the excised tumor at magnifications of (A) x40, (B) x100, (C) x200 and 
(D) x400. Immunohistochemical staining for (E) cytokeratin 20(+), (F) neural cell adhesion protein (CD56) (+), (G) chromogranin A(+) and (H) synapto‑
physin(+) (scale bar, 200 µm).
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In the present study, the advanced age and MCC stage of 
the patient was considered and a wide local excision using a 
2‑cm resection margin was performed. The patient refused 
to receive further adjuvant radiotherapy. Furthermore, the 
follow‑up period was 30 months following surgery and no 
recurrence or complications occurred.

At present, the surgical treatment of MCC is not based on 
high levels of clinical evidence. Extensive local resection using 
a 1‑2 cm margin remains the standard surgical technique, 
particularly in stage I/II MCC. A larger resection margin is 
not recommended, as it may delay radiotherapy or lead to 
further complications. In addition, immunotherapy‑based 
research has provided novel treatment strategies. In the future, 
multicenter prospective randomized clinical trials are required 
to determine the optimal operative and perioperative plan, 
following a comprehensive assessment of the local recurrence 
rate, survival rate and disease‑specific survival rate (2).
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