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INTRODUCTION
Merkel cell carcinoma (MCC) is a rare, aggressive  

neuroendocrine-derived cutaneous neoplasm with high 
metastatic potential to the regional lymph nodes. Even with 

timely diagnosis and treatment, a high risk of disease recur-
rence and distant metastasis results in untoward prognoses 
and high mortality rates.1 Although recent extensive study 
of MCC has improved awareness and resulted in increased 
incidence, it remains uncommon.2 As a result, MCC was 
insufficiently described, with limited large prospective 
studies published relating to effective management, with 
the majority defined by a limited sample size.3

As with all solid-organ malignancies, accurate staging is 
required for informed treatment planning, development 
of clinical trials, and improvement of patient outcomes. 
Staging in MCC remains diagnostically challenging.4 
Sentinel lymph node biopsy (SLNB) is widely used in 
the assessment and treatment of malignancies, includ-
ing breast cancer and melanoma.5 Spread to the sentinel 
lymph node has been shown to be a significant prognostic 
factor, with positive SLNB being the single best predictor 
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was 23.3% in patients undergoing SLNB.
Conclusions: Lymph node metastases are associated with reduced overall survival and 
increased recurrence of MCC. Determining nodal status early can inform prognosis, 
facilitate staging, and determine need for adjuvant treatment. Adjuvant treatments 
are associated with reduced mortality and improved overall survival; SLNB is an 
important influencer of their use. Early prophylactic intervention should be consid-
ered in MCC in both positive and negative nodal status to improve overall outcomes. 
Widespread use of SLNB will allow more accurate assessment of the role of nodal 
status on adjuvant treatment and long-term outcomes. (Plast Reconstr Surg Glob Open 
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of recurrence and mortality in clinically node-negative 
cutaneous melanoma.5 To facilitate accurate staging and 
tailored treatment, use of SNLB in MCC has gained sup-
port based on its proven success in diagnosis and stag-
ing of melanoma, considering the clinical and histologic 
similarities of these malignancies.1 Both have high rate of 
regional and distant metastasis, with positive nodal status 
at presentation an indicator of poor outcomes, with sig-
nificantly reduced 5-year survival rates of less than 50%.6,7

By identifying the first lymph node in the nodal basin 
that receives afferent lymphatic drainage from the tumor 
area, SLNB allows for careful pathologic evaluation of one 
or a few sentinel lymph nodes that are most likely to har-
bor metastatic disease.5 Thus, patients with locoregional 
spread or micrometastases can receive adjuvant therapy 
including completion lymph node dissection, radiother-
apy, or systemic immunotherapy or chemotherapy.8,9 The 
current American Joint Committee on Cancer classifica-
tion system for MCC, which requires pathologic node 
evaluation for complete staging, is based on a National 
Cancer Database study that demonstrated improved over-
all survival for patients with pathologically node-negative 
(pN0) disease compared with those with clinically nega-
tive nodes who did not have nodes excised for evaluation 
(cN0/NX).10 Subsequently, some have recommended 
that SLNB is performed in all patients regardless of clini-
cal nodal status.1,11,12 Although SLNB is recommended in 
many Western countries, the strength of evidence for its 
use is limited, and routine SLNB is not widespread.11–13

This study aimed to determine the role of sentinel lymph 
node status in the management of patients with MCC, assess 
its prognostic significance and impact on overall survival, 
and the role of SLNB in accurate staging and tailored adju-
vant treatment, to contribute toward the development of 
treatment guidelines for the management of MCC.

METHODS
This systematic review was conducted in accordance 

with the Cochrane Handbook for Systematic Reviews14 and 
has been reported in line with the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses state-
ment.15 The protocol for this review was prospectively regis-
tered with International Prospective Register of Systematic 
Reviews (PROSPERO)(ID: CRD42023366368).16

SEARCH STRATEGY AND SELECTION 
CRITERIA

Studies meeting the following criteria were considered 
for inclusion: (1) randomized controlled trials, systematic 
reviews, cohort studies, case-control studies, literature 
reviews case series that qualify after critical appraisal by 
two separate reviewers, (2) studies with patients diagnosed 
with MCC anywhere in the body, (3) studies involving 
patients who would be candidates for or have had SLNB, 
and their outcomes.

The exclusion criteria were (1) animal studies, experi-
mental studies, in vitro studies, case reports, letters to edi-
tor, expert opinions, non-English language studies, (2) 
studies with no quantitative assessment of nodal status 

and patient outcomes (3) articles where no full text were 
available.

A preliminary search was conducted in Embase to iden-
tify seed articles. These articles were then used to develop 
comprehensive electronic search strategies for each data-
base using a combination of relevant keywords and index 
headings. The search strategy was modified so that index 
headings relevant to each specific database were selected. 
The search strategy was peer reviewed by another informa-
tion specialist using the Peer Review of Electronic Search 
Strategies checklist before execution.17

INFORMATION SOURCES
A systematic search of the literature was last con-

ducted on October 15, 2022. Full search strategies and 
results are contained in Supplemental Digital Content 
1. (See Supplemental Digital Content 1, which shows the 
search strategy. http://links.lww.com/PRSGO/D166.) 
A total of five bibliographic databases were searched. 
The interface, name, and coverage for each database 
are listed in Supplemental Digital Content 1 (http://
links.lww.com/PRSGO/D166). Forward and backward 
citation searches were conducted on articles identified 
as eligible for full-text review. Forward citation searches 
were conducted using Web of Science Core Collection. 
Duplicate articles were identified and removed in 
Endnote 20. 

DATA SCREENING AND EXTRACTION
Search results were uploaded to Covidence, a bespoke 

online tool for the conduct of systematic reviews.18 Two 
independent reviewers screened study titles and abstracts 
for potential inclusion, with consensus from a third, senior 
author. Potentially suitable articles were reviewed in full by 
two independent reviewers for final inclusion, with con-
sensus from a third, senior author.

Two authors independently extracted data from each 
study with consensus from a third, senior author. Data on 
study characteristics (authors, publication year, country of 
study, design, start and end dates, funding sources, etc), 
participant characteristics (number, inclusion/exclusion, 
disease status), and outcomes (additional treatments, 
disease-free survival, overall survival) were extracted 
via a bespoke data collection tool built into Covidence, 

Takeaways
Question: How can SLNB be used to assess locoregional 
spread, facilitate staging, and inform prognosis in MCC?

Findings: A systematic review was performed. SLNB 
was associated with increased likelihood of completion 
lymphadenectomy, regional radiotherapy, and systemic 
chemotherapy. Overall survival for patients undergoing 
SLNB was 81% at 2 years, 75% at 3 years, and 72% at 5 
years (OR 0.79).

Meaning: Determining nodal status early in MCC can 
inform prognosis, facilitate staging, and determine need 
for adjunctive treatment.
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into a Microsoft Excel spreadsheet (Excel v16; Microsoft 
Corporation, Redmond, Wash.).

ASSESSMENT OF METHODOLOGICAL 
QUALITY

Risk of bias was assessed by two independent reviewers 
using the Newcastle-Ottowa Scale,19 with disagreements 
resolved by a third, senior reviewer. The Newcastle-Ottowa 
scale is a tool designed for assessing the quality of nonran-
domised studies and consists of signaling questions relat-
ing to patient selection, comparability between groups, 
and outcome reporting. Methodological robustness in 
domains is awarded stars, with a study having a maximum 
of nine stars. The number of stars can then be converted 
to an overall assessment of “good,” “fair,” or “poor.”19 
Results were presented using the tool robvis.20

STATISTICAL ANALYSIS
Data analysis was conducted using a combination of 

Microsoft Excel and RevMan 5 (RevMan 5.4; Cochrane 
Collaboration, 2020). Data items were compared; there 
was significant heterogeneity in study methodology, 
study populations, and outcome reporting, and so mini-
mal meta-analyses of included data were undertaken. No 
subgroup analyses were undertaken due to a paucity of 
homogenous data suitable for synthesis. Results are pre-
sented narratively for the purposes of the review.

For overall survival, individual patient data presented 
at specific time points (2 years, 3 years, and 5 years) were 
pooled and presented as a proportion with 95% confi-
dence interval (CI). For survival comparison between 
positive and negative SLNB, a random-effects meta- 
analysis using the inverse variance method was undertaken. 
For disease recurrence at 5 years, a random-effects meta- 
analysis was undertaken comparing patients undergoing 
SLNB and patients not undergoing SLNB. Both meta-
analyses performed included an assessment of heteroge-
neity of included studies through calculation of I 2.

RESULTS
Figure 1 represents the full screening process. Searches 

identified 2913 studies, with 1898 available for screening 
after deduplication. There were 193 studies identified as 
potentially relevant that underwent full-text screening, 
and of these, 176 were excluded. “Wrong design” was the 
most common reason for exclusion, followed by “wrong 
setting.” In total, 17 studies were included in the final 
review.

INCLUDED STUDIES
Seventeen studies, published between 2006 and 2022, 

were included. Table 1 shows the characteristics, including 
country of origin and study design, of included studies. 
All studies were either case series10,23–25,27,30,32–36 or cohort 
studies.21,22,26,28,29,31

The overall risk of bias assessment for included studies 
is represented in Figure 2 and Figure 3.

PARTICIPANT DEMOGRAPHICS
Some 22,042 patients were described across all studies; 

almost half of these were described in a single registry-
based cohort study.10 Men made up 59.5% of the cohort; 
two studies (4393 patients) did not declare what propor-
tion of the cohort were men.22,35 The weighted mean age 
was 75.1 ± 2.12 years; four studies (7496 patients) did not 
describe the age of their cohort.21,22,29,35 The disease stages 
of included patients within each study are outlined in 
Table 2.

DISEASE LOCATION
It is without doubt that SLNB in the head and neck is 

technically more challenging and that there may be a dif-
ference in outcomes for tumors of the head and neck.21,22 
However, no articles presented data in a way that was ame-
nable to meta-analysis. Several articles presented survival 
data for MCC, where head and neck tumors are compared 
with trunk or limb tumors; however, this was independent 
of SLNB and nodal status and therefore outside the scope 
of our review.10,22–25,27,29,31–33,35,36 Conic et al highlighted that 
location of lesion had no bearing on overall survival, or 
node positivity, and Harounian et al presented compara-
tive statistic demonstrating that head and neck location 
had no correlation with survival.21,26 No articles presented 
granular outcome data for SLNB and no SLNB in head 
and neck tumors only; they were pooled in the results, 
with no extractable statistics.36 Location of lesion has been 
associated with likelihood of undergoing SLNB, with the 
technical challenge of head and neck SLNB a limiting fac-
tor of use in these cases.31,32

ADDITIONAL TREATMENTS
SLNB appeared to be a gateway to further treatment 

of the nodal basin, or for systemic treatment. One study 
outlined patients with MCC who went on to have sub-
sequent treatments but did not relate these to SLNB.34 
Across four studies,23,24,34,35 138 patients had systemic che-
motherapy following SLNB, compared with 31 after no 
SLNB in one study.35 Regional radiotherapy was given 
to 2167 patients after SLNB in 11 studies.22–28,30,32,33,35 
Only a single study24 described which patients undergo-
ing radiotherapy had positive SLNB. In those without 
SLNB, 808 patients from four studies22,26,28,35 underwent 
regional radiotherapy without a prior SLNB. Finally, 225 
patients across 11 studies22–24,26–30,32–34 underwent comple-
tion lymphadenectomy, with 41 patients in two studies26,34 
undergoing lymphadenectomy without prior SLNB.

OVERALL SURVIVAL
Overall survival was presented in a variety of forms. 

Studies described overall survival at 1 year,33 2 years,21,24,27 
3 years,29 5 years,33,36 and up to 14 years (with variable 
follow-up within the cohort).23 Studies compared survival 
between SLNB and observation only but presented data in 
an unextractable format;21,28,31 between positive and nega-
tive SLNB presenting a hazard ratio;26,32,36 between posi-
tive and negative SLNB but with data in an unextractable 
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format;30,33,35 and between clinically positive and pathologi-
cally positive nodes.10 Due to this clinical and methodolog-
ical heterogeneity relating to this outcome in included 
studies, meta-analysis was limited. The pooled overall 

survival for patients having SLNB was 81% (95% CI, 79%–
83%) at 2 years, 76% (95% CI, 68%–83%) at 3 years, and 
72% (95% CI, 70%–74%) at 5 years. The pooled hazard 
ratio for positive SLNB compared with negative was 3.36 

Fig. 1. the Preferred Reporting items for Systematic Reviews and Meta-analyses flow diagram.
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(95% CI, 2.81–4.02; P < 0.001) (Fig. 4). The heterogeneity 
of studies included in meta-analysis was I 2 = 0, suggesting 
the effect size of these studies was comparable.

DISEASE RECURRENCE
Ten studies gave details of recurrence of MCC within 5 

years; Four of these compared patients who had had SLNB 
with those who had not,22,26,31,34 with the remaining six 
only describing patients who underwent SLNB.23–25,27,29,32,33 
Recurrence within 5 years occurred in 23.3% (95% CI, 
21.2%–25.5%) of patients undergoing SLNB. There was 
no significant difference in recurrence between those 
undergoing SLNB and those not [OR = 0.79 (95% CI, 
0.44–1.43); P = 0.44]. The I 2 value was 54%, suggesting 
moderate to substantial heterogeneity according to the 
Cochrane Handbook37 (Fig. 5).

METHODOLOGICAL QUALITY ASSESSMENT
Studies were rated either good10,21,22,24,26,28–31,33,35,36 or 

fair23,27,30,32,34 overall (Fig. 2). All studies received one 
star for patient categorization, outcome assessment and  
follow-up length, and completeness. The worst perform-
ing measure was for demonstration of the outcome of 
interest at the start of the study, with four studies receiving 
no stars in this domain (Fig. 3). Due to the overall good 
quality of included studies, and the heterogeneity of clini-
cal and methodological differences in included studies 
and outcome reporting, no subgroup analysis based on 
study quality was undertaken.

DISCUSSION
SLNB is increasingly used in the management of 

patients with MCC for prognostic assessment, to facilitate 
accurate staging, and influence proposed surgical and 
adjuvant treatment strategies.1,38 Positive lymph node sta-
tus in MCC, particularly when detected at initial presenta-
tion or early in the disease stage, is associated with poorer 
patient outcomes and 5-year survival.39 MCC is associated 

with high rates of morbidity and mortality; SLNB remains 
the most reliable predictor of overall survival in patients 
with MCC.40 Determining the accuracy of SLNB in assess-
ing the likelihood of regional and distant metastasis, the 
influence nodal status should have on initial manage-
ment and subsequent adjuvant treatment, and its effects 
on overall survival and recurrence remains of significant 
importance.41

Presence of lymph node metastasis is one of the most 
influential predictors of overall survival in MCC.42 An 
awareness of nodal status is important in informing and 
influencing postoperative and adjuvant management 
strategies. Our study highlighted that SLNB was associated 
with an increased likelihood of adjuvant postoperative 
treatments in MCC, including chemotherapy, radiother-
apy, and completion lymph node dissection. Detection of 
a positive node may prompt earlier intervention with com-
pletion lymph node dissection and locoregional radio-
therapy to the lymph node basin; a negative nodal status 
allows informed decision-making relation to prophylactic 
adjuvant treatments that may be beneficial in reducing 
the risk of disease recurrence.23

Both completion lymph node dissection and radio-
therapy have been associated with significantly reduced 
rates of regional and distant metastasis and improved 
long-term outcomes in MCC.43,44 Although MCC remains 
highly sensitive to chemotherapy, it is commonly used in 
advanced cases, with associated increased rates of toxicity 
and subsequent relapse.45 Early and aggressive use of adju-
vant treatments in patients with positive nodes has been 
associated with significantly improved overall survival and 
may reduce the likelihood of metastasis, recurrence, and 
further adjuvant treatment requirement.46–48 Multimodal 
treatment has been associated with improved outcomes 
compared with those treated with surgery alone, high-
lighting the relevance of adjuvant treatment measures in 
improving prognosis in MCC.49

Prophylactic use of adjuvant measures, regardless 
of initial nodal status, may have an important role in 

Table 1.  Characteristics of Included Studies
Authors Country Study Type Participants (n) Follow-up (mo) 

Conic et al21 USA Cohort study 3048 NS
Delisle et al22 Canada Cohort study 750 32.4
Fields et al23 USA Case series 153 41
Gunaratne et al24 Australia Case series 737 22
Gupta et al25 USA Case series 61 17
Harounian et al26 USA Cohort study 122 64
Jenkins et al27 Australia Case series 41 27
Kachare et al28 USA Cohort study 1193 21
Kouzmina et al29 Finland Cohort study 28 42
Lemos et al10 USA Case series 10,020 64
Maza et al30 Germany Case series 23 36.1
Sattler et al31 Germany Cohort study 47 20
Servy et al32 France Case series 87 39.3
Sims et al33 USA Case series 150 45.6
Song et al34 USA Case series 133 36
Straker et al35 USA Case series 3643 60
Xia et al36 China Case series 1822 NS
NS, not stated.
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reducing locoregional recurrence and improving long-
term outcomes.50 Prophylactic regional lymph node dis-
section in node-negative disease has been associated with 
significantly reduced rates of recurrence at the lymph 
node basin compared with later therapeutic nodal dissec-
tion; suggesting early nodal resection may be an impor-
tant prognostic influencer.51 In addition, irradiation of the 
nodal basin in confirmed nodal negative disease has been 
associated with reduced recurrence rates.48 Prophylactic 
adjuvant treatment, informed by nodal status, may there-
fore have an important role in reducing rates of regional 
and distant metastasis and improve associated long-term 
outcomes.52 Moreover, there remains a risk of false- 
negative SLNB resulting from aberrant lymphatic drain-
age or multiple sentinel nodes, particularly in the head 

and neck region; therefore, prophylactic treatments 
should be considered in all cases to reduce the rates of 
disease recurrence and improved overall survival.48,52

Positive nodal status was associated with significantly 
reduced overall survival. These findings are congruent with 
the available literature that highlights both the prognostic 
value of SLNB, and the significance of morbidity and mor-
tality associated with regional metastasis in MCC.53 Our study 
demonstrates SLNB to be associated with 72% survival at 5 
years; overall survival for MCC is suggested at approximately 
30% at 5 years, though this is strongly stage specific.54,55 
While there was limited quantitative data available in this 
study to assess the relationship between nodal status and dis-
ease recurrence, the literature suggests positive nodal status 
has been associated with significantly higher rates of both 

Fig. 2. Methodological quality assessment of included studies.
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occult micrometastases and systemic disease recurrence.25,56 
This highlights the importance of early SLNB in both prog-
nostic assessment and informed use of adjuvant treatment 
strategies to improve long-term outcomes in MCC.

Both positive and negative nodal status have been asso-
ciated with a high incidence of regional and distant metas-
tasis in MCC, with associated effects on overall survival.41 
While the association of T stage and utility of SLNB could 

not be determined in this study, early aggressive treatment 
for MCC has been associated with improved long-term 
outcomes.48 A negative node can inform a decision for pro-
phylactic treatment strategies, to reduce rates of disease 
recurrence and overall mortality, particularly in patients 
with otherwise minimal comorbidities or good perfor-
mance status.57 Early detection of a positive node provides 
valuable prognostic and diagnostic information, allowing 

Fig. 3. Risk of bias of included studies.

Table 2.  Disease Stage (T Stage) of Participants in Individual Studies

Study 

Patients Undergoing SLNB Observation Only

T1 (n) T2 (n) T3 (n) T4 (n) 

T Stage 
Unknown

(n) T1 (n) T2 (n) T3 (n) T4 (n) 

T Stage 
Unknown

(n) 

Conic et al21 541 37 11  585 672 40 15  1110
Delisle et al22 84 45 66   183 100 7   
Fields et al23 122 31         
Gunaratne et al24     737      
Gupta et al25 33 19 24 5       
Harounian et al2 73 29 2 9       
Jenkins et al27     41      
Kachare et al28 330 114 17 13  449 198 38 34  
Kouzmina et al4 25 7 1        
Lemos et al10  937  277 8806      
Maza et al30 23          
Sattler et al31 10 6 3   10 12 6   
Servy et al32 25 28 34        
Sims et al33     150      
Song et al34 64 13 48 8       
Straker et al35 2442* 124*  989* 94*  
Xia et al36 905 408 81        
*Indicates multiple stages combined within study.

Fig. 4. Pooled hazard ratios for positive SlnB compared with negative.
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informed management planning and early adjuvant sys-
temic and locoregional treatment, to improve overall sur-
vival.41,58 As a result, the following treatment algorithm is 
recommended, to utilize the prognostic benefit of SLNB, 

prompting earlier adjuvant treatment in nodal positive 
disease, and essential prophylactic measures in node-
negative disease, to improve overall patient survival and 
reduce likelihood of disease recurrence (Fig. 6).

Fig. 5. Recurrence rates for SlnB compared with observation.

Fig. 6. Proposed treatment algorithm for Mcc.
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Limitations of this review include limited availability 
of studies with prospective design and robust methodol-
ogy comparing the benefits of SLNB to control in improv-
ing overall survival and reducing recurrence in MCC. 
This relates to several factors. MCC is a rare neurocutane-
ous malignancy. Prospective recruitment of a meaningful 
sample allowing randomization and accurately matching 
across trial arms remains challenging. As a result, much 
of the available data is of retrospective and observa-
tional nature, with small sample sizes or from national 
databases. This leads to heterogeneity of data between 
available studies, missing data, and incomplete follow-up 
and assessment of overall survival rates and disease recur-
rence. Therefore, complete and valid data synthesis and 
statistical assessment are challenging, limiting the reliabil-
ity of inferences possible from the available literature and 
true assessment of the role of SLNB in MCC. However, 
the results of this study, within the wider available evi-
dence base, suggest a promising role for SLNB in MCC as 
both a prognostic marker and influencing ongoing treat-
ment strategies. The evidence suggests that early adjuvant 
treatment can significantly influence overall survival and 
recurrence rates even in node-negative disease; this study 
demonstrates that SLNB is an important factor in influ-
encing the likelihood of their use, highlighting its role in 
improving long-term patient outcomes. With increasing 
use of SLNB and availability of robust evidence, deter-
mination of the long-term effects of early assessment of 
nodal status will be possible.

CONCLUSIONS
SLNB is an important early prognostic marker in MCC 

to allow accurate disease staging; reduce likelihood of 
recurrence following initial surgical intervention; and aid 
decision-making regarding adjuvant perioperative treat-
ment measures including radiotherapy, chemotherapy, 
and completion lymphadenectomy. Early prophylactic 
intervention at the lymph node basin guided by sentinel 
lymph node status may provide significant overall morbid-
ity and mortality benefits given the high metastatic poten-
tial of MCC, reducing risk of future recurrence and overall 
mortality. Presence of lymph node metastasis remains one 
of the most important predictors of overall survival in 
MCC, and early assessment of nodal status with SLNB can 
aid informed decision-making relating to early adjuvant 
treatment, improving overall patient outcomes. Increased 
widespread use of SLNB will allow for ongoing quantita-
tive assessment of the relationship between nodal status, 
recurrence, and overall mortality, and the effects of pro-
phylactic or therapeutic adjuvant treatment strategies on 
these outcomes.
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