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Abstract: The aim of this meta-analysis was to answer the question as to whether performing CLND
(complete lymph node dissection) is necessary in every case of the melanoma patient after the
positive SNB (sentinel node biopsy). To resolve doubts the authors reanalyzed previous articles
and systematized the knowledge about the concerning medical problem. The databases such as
PubMed, Scopus and Web of Science were screened to find articles that will be helpful to answer the
controversial question if performing lymphadenectomy is crucial. The inclusion criteria consisted of
randomized clinical trials, comparison of lymphadenectomy versus observation and positive sentinel
node biopsy. After which, seven articles were examined. Authors analyzed parameters such as:
recurrence, 3-year survival and 5-year survival. There was no relationship between the performance
of CLND and melanoma recurrence (OR 1.04; 95% CI: 0.82-1.31; p = 0.75). However, no CLND
group had higher 3-year survival (OR 1.22; 95% CI: 1.03-1.44; p = 0.02) and 5-year survival (OR 1.30;
95% CI: 1.19-1.85; p = 0.008). In conclusion, the observational approach to the melanoma patients
with positive sentinel node biopsy is associated with comparable or slightly improved 3- and 5-year
survival, then in case of routine lymphadenectomy. Although, in each melanoma patient a decision to
perform or withhold lymphadenectomy should always be considered individually. Patients with low
perioperative risk could be considered for surgical approach. The study was registered in PROSPERO
and was assigned with the unique identifying number “CRD42021241272".

Keywords: melanoma; sentinel node biopsy; complete lymph node dissection; lymphadenectomy;
meta-analysis

1. Introduction

According to the definition, melanoma is a malignant neoplasm originating from
melanocytes dispersed in the skin, mucosa and other organs. Recently there has been a
rapid increase in worldwide incidence of new melanoma cases reaching 132,000 globally
each year [1].
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Early melanoma management for over last two decades included wide surgical ex-
cision with clear histological margins followed by examination of the sentinel node (the
first draining lymph node to be affected by metastatic disease) to detect clinically occult
disease. In sentinel lymph node positive cases, completion lymph node dissection (CLND)
was performed as a standard of care. Nevertheless, two major studies published recently,
which led to the update of the current guidelines, showed a lack of up-front CLND efficacy
as compared to ultrasonographic observation of axilla [2-5].

The current management of melanoma is based on the patient’s qualification for a
sentinel node biopsy (SNB). Patients qualified for SNB are patients who: have excision
biopsy and have histopathologic confirmation of melanoma, do not show clinical signs of
both distant and regional metastases, with Breslow > 0.8 mm or with ulceration on the
lesion surface, regardless of the Breslow parameter. In some cases of pT1b melanomas
with a thickness of 0.8-1.0 mm, when unfavorable prognostic factors coexist, SNB can be
performed without relying on previous criteria [6]. According to NICE 2022 and ESMO
2020 guidelines SNB should be considered in staging of >1.0 mm Breslow thickness in
melanoma of AJCC8 stage pT2a, IB, IIC or higher. Melanomas of AJCC8 stage pT1b, with
any of the risk factors such as ulceration or high mitotic rate, are questionable—SNB should
be taking under advisement [7,8].

The purpose of this meta-analysis was to provide a high-quality and most up-to-date
comparison of lymphadenectomy and observational approach in melanoma. In addition to
the previous meta-analyses, we designed our search strategy wider, to include all possibly
relevant studies published so far and to systematize available knowledge.

2. Materials and Methods

The study was designed to compare two therapeutic options in melanoma patients
with positive sentinel lymph node biopsy (SLNB): CLND vs. observation. This systematic
review and meta-analysis has been registered in PROSPERO, and was assigned with the
unique identifying number “CRD42021241272” [9]. Ethical approval and the informed
consent of the participants are not required in systematic reviews with meta-analysis.

2.1. Search Terms

The authors followed the PRISMA guidelines to obtain the highest quality of the work
(Supplementary Materials) [10]. The search was conducted using PubMed, Scopus and
Web of Science databases and it was limited to studies published between 1995 and 2021.

v

The search strategy was based on following terms: “melanoma”, “malignant melanoma”,
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“lymphadenectomy”, “complete lymph node dissection”, “sentinel node biopsy”, “positive
sentinel node biopsy”, “lymphatic metastasis”, “randomized controlled trial”, “humans”
and “compared with”. All above mentioned terms were combined using operators such
as “AND” and “OR”. All found abstracts were screened for inclusion by members of the
review team (KR, KM, JT, JK, MS and PK), supervised by senior authors (TS, MKR, TW
and WMW). Selected abstracts were assessed profoundly and included in meta-analysis

correspondingly to the inclusion criteria.

2.2. Eligibility Assessment

The authors conducted an eligibility assessment for all the full-text articles that were
filtered during the abstract screening process. We have included randomized clinical
trials that reported the treatment of melanoma patients with positive sentinel node biopsy
and compared the complete lymph node dissection versus observational approach (i.e.,
surgery vs. no surgery). Furthermore, the articles had to be written in English. The authors
excluded all meta-analyses, systematic reviews and otherwise irrelevant studies.



J. Clin. Med. 2022, 11, 3880

30f10

2.3. Data Extraction

Six reviewers recorded relevant data from included manuscripts. At least two authors
extracted data from each article. If any conflicting data occurred, the study was subjected
to further discussion with one of senior authors.

2.4. Outcomes of Interest

Data were isolated from included studies: first author, publication year, title, type of
the study, country, follow up in months, sex, mean or median age and sample; sample
divided into groups: CLND and no CLND; tumor location: head, trunk, extremities,
ulceration, Breslow depth, deaths and recurrence; HR: 3-year survival, disease free survival,
5-year survival, melanoma specific survival, overall survival and recurrence free survival.

2.5. Quality Assessment

Quality of the included articles was assessed using the Cochrane risk-of-bias tool for
randomized trials (RoB 2). There were several parameters that were measured, such as:
“Randomization process”, “Deviations from the intended interventions”, “Missing outcome
data”, “Measurement of the outcome” and “Selection of the reported result”. Each article

was assessed as “high risk”, “low risk” and “some concerns”.

2.6. Statistical Analysis

Statistical analysis was performed using Review Manager 5.4 (The Cochrane Collab-
oration, 2020, London, UK). The authors analyzed three parameters: recurrence, 3-year
survival and 5-year survival, next they divided articles into 3 subgroups. Statistical pa-
rameters such as odds ratios (OR) were generated with 95% confidence intervals (CI) and
statistical significance reached to 0.05. Heterogeneity of studies was evaluated using 12 test
and value above 70 constituted considerable heterogeneity. The quality of analyzed works
was checked using Cochrane risk-of-bias tool for randomized trials.

3. Results
3.1. Articles Selection

Primary search strategy produced 744 records, after which qualification process fol-
lowed, as well as elimination of duplicates, resulting in 425 articles, of which 22 datasets
met the criteria for full-text review [2,3,11-27]. Finally, seven papers were included in
the meta-analysis (Table 1). The details of the process have been stated in the PRISMA
flow-diagram (Figure 1).
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Table 1. Articles included in the meta-analysis.
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phadenectomy (n = 1)
Review (n = 3)
Casereport (n=1)
Comparing only sentinel node
biopsy not lymphadenectomy
(n=1)

Other reason (n = 2)

Figure 1. PRISMA flow-diagram of the study inclusion process.

3.2. Articles Characteristic

Seven articles were included into the statistical analysis [3,4,28-32]. Chosen articles
contained patients treated in Europe and USA between 1995 and 2016. We stratified
data into three subgroups to assess the following outcomes measures: (1) “Melanoma
Recurrence”, (2) “3-year survival” and (3) “5-year survival”.
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Study or Subgroup

CLND No CLND
Events Total Events Total Weight M-H, Fixed, 95% CI

3.3. Patients Characteristics

The authors included seven articles and a total group of 5321 patients were analyzed.
There were 3711 patients who underwent CLND and 1610 patients in whom further surgery
was omitted. Complete datasets for given outcomes measures included in total: 1922
patients for melanoma recurrence, 3403 patients for 3-year survival and 3093 patients for
5-year survival.

3.4. Melanoma Recurrence

Meta-analysis of outcomes presented by Bamboat et al., Klemen et al., and Leiter et al.
did not prove a statistically significant relationship between the performance of CLND and
melanoma recurrence (OR 1.04; 95% CI: 0.82-1.31; p = 0.75). The results are presented in
Figure 2.

Odds Ratio
M-H, Fixed, 95% CI

Odds Ratio

Bamboat 2014 328 81 167 345% 1.28 [0.88, 1.85]

Klemen 2019 831 38 100 293% 1.04 [0.68, 1.60]

Leiter 2016 240 67 233 36.3% 0.81 [0.54,1.22]

Total (95% CI) 1399 500 100.0% 1.04 [0.82, 1.31]

Total events 186

Heterogeneity: Chi*= 2.62, df=2 (P=0.27); F= 24% 50 o1 031 ] 150 1005

Test for averall effect: Z=0.31 (P=0.75)

Study or Subgroup

CLND No CLND
Events Total Events Total Weight M-H, Fixed, 95% Cl

CLND No CLND
Figure 2. Melanoma recurrence [28,29,31].

3.5. Three-Years Melanoma Survival

The analysis of 3-year overall survival included the three studies (Faries et al., Leiter
et al., Van der Ploeg et al.). It revealed a statistically significant difference favoring no
CLND approach (OR 1.22; 95% CI: 1.03-1.44; p = 0.02). The results are presented in Figure 3.

Odds Ratio
M-H, Fixed, 95% CI

Odds Ratio

Faries 2017 824 587 931 729% 1.24 [1.02,1.51]

Leiter 2016 233 167 241 18.9% 1.15[0.77,1.70] o

van der Ploeg 2012 856 1113 45 61 8.1% 1.18 [0.66, 2.13] S

Total (95% CI) 2170 1233 100.0% 1.22 [1.03, 1.44] [ 2

Total events 7499

Heterogeneity: Chi*= 0.14, df= 2 (P = 0.93); F= 0% 50 0 0*1 1?0 100’

Test for overall effect: Z=2.30{(P=0.02)

CLND No CLND
Figure 3. Three-years melanoma survival [4,31,32].

3.6. Five-Years Melanoma Survival

Five-years melanoma survival analysis included five articles (Bamboat et al., Klemen
et al., Lee et al., van der Ploeg et al. 2012, Leiter et al.). Patients undergoing a no CLND
approach had higher odds of overall 5-year survival (OR 1.30; 95% CI: 1.19-1.85; p = 0.008).
The results are presented in Figure 4.
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CLND No CLND Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bamboat 2014 131 328 33 167 14.4% 270[1.74,419) e R
Klemen 2019 600 831 86 122 229% 1.09[0.72,1.65)
Lee 2016 206 375 46 96 18.1% 1.32[0.85, 2.08)
Leiter 2019 156 240 158 233 308% 0.88 [0.60, 1.29)]
van der Ploeg 2012 745 1113 40 61 13.8% 1.06 [0.62,1.83) N
Total (95% CI) 2887 679 100.0% 1.30[1.07,1.57] L g
Total events 1838 363
Heterogeneity: Chi*=15.79, df=4 (P = 0.003); F=75% =0 01 0%1 150 1EIU=
Test for overall effect: Z= 2.65 (P = 0.008) ' ’ CLND No CLND

Unique ID
Bamboat 2014

Faries 2017
Klemen 2019
Leiter 2016

Van Der Ploeg 2012
Lee 2016

Leiter 2019

Figure 4. Five-years melanoma survival [3,28-30,32].

3.7. Quality Assessment

There was a low risk for bias in the “Missing outcome data”, “Measurement of the
outcome” and “Selection of the reported result” domains. There were some concerns
involving the risk of bias in domains “Randomization process” and “Deviations from the
intended interventions”. The quality of the included articles is presented in Figure 5.

Weight D1 D2 D3 D4 D5 Overall
. 0000 O O--
1 . . . . . . 1 Some concerns
. 000000 O
r @ 000 O
1 . . . . . . D1 Randomisation process
Deviations from the
1 D2
intended interventions
1 . | . . . @ D3 Missing outcome data
Measurement of the
D4
outcome
Selection of the reported
D5

result
Figure 5. Quality assessment—Cochrane risk-of-bias tool for randomized trials (RoB 2) [3,4,28-32].

4. Discussion

In the past, melanoma patients have routinely undergone elective dissection of the
lymph nodes, which was associated with all variety of well-known potential complica-
tions [33]. In case of performing CLND we can expect occurrence of lymphorrhea, sensory
disturbances and lymphoedema [34]. Prophylactic lymphadenectomy is not recommended
due to lack of the therapeutic benefit. It can be considered in the presence of lymph node
metastases to avoid further dissemination of the disease and to achieve locoregional control.
Patients with a tumor diameter <0.1 mm should not undergo routine lymphadenectomy,
whereas tumor-diameter of 0.1 mm and 1 mm and above, a total lymphadenectomy may
be offered. [35]. Nowadays according to NICE 2022 guidelines therapeutic CLND should
be performed in melanoma patients with clinical stage IIIB-IIIC or in any patient that has
nodal changes detected in imaging tests [7]. The ESMO 2020 guidelines also support these
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recommendations [8]. According to German guidelines, the risk of a positive sentinel node
correlates with the presence of ulcers, tumor size and a high rate of mitosis. [35]

One of the most important concepts that changed the therapeutic approach of patients
with melanoma was the introduction of sentinel node biopsy prior to lymphadenectomy,
which nowadays is the standard of care [14,36,37]. The SNB is a key element in planning
the therapeutic procedure—it determines the need for lymphadenectomy, qualification for
adjuvant treatment after the procedure and allows for the control of disease advancement
in regional lymph nodes [6,36-39].

The aim of our metanalysis was to assess, whether lymphadenectomy should be
performed in every case of melanoma patient with positive sentinel node biopsy. After
many years, without an unequivocal answer, studies were designed to reanalyze this
issue. The value of our pooled study consists in scrupulous analysis of a large group
of relevant studies and integrating them in such a way as to draw a unified conclusion.
Furthermore, search strategy was wider as compared to previously attempted pooling of
data [14,15,17,18,23,40].

According to our results there was no statistically significant difference between CLND
and noCLND groups in terms of melanoma recurrence. Nevertheless, when analyzing the
3-year and 5-year survival outcomes favored the group in which the lymphadenectomy
was not performed. Additionally, Breit et al., after analyzing works of other authors,
suggests that performing a lymphadenectomy does not increase melanoma specific survival
compared to patients in whom lymphadenectomy was abandoned [4,12,31,33,40,41]. The
study of Standage (2019) showed that observational approach is the most efficient from
among therapeutic options in melanoma patients with positive SNB. The advantage of the
observational approach over lymphadenectomy results not only from the greater benefits
for the patient’s quality of life, higher 3- and 5-year survival, but also from the lower
costs [42].

There are several potential sources of heterogeneity in this study. Although the study
design and data collection was conducted correctly there is a risk of high heterogeneity of
the study group which can form a problem when comparing parameters. The observed
variability is due to differences at the clinical level of melanoma—in included studies there
was no division into types of recurrence (locoregional or distal).

When making decisions concerning CLND, all circumstances should be considered, es-
pecially the potential benefits for the patients and potential risks associated with surgery [14].
However, if a lymphadenectomy is not performed, the patient should be monitored using
ultrasonography of regional lymph nodes every 3—4 months, which requires high level of
compliance [35,43,44].

5. Conclusions

Therefore, in each case the decision to perform or withhold lymphadenectomy in
patients with melanoma and a positive sentinel node, should be considered individually
and taken after profound discussion with the patient. The observational approach to
the melanoma patients with positive sentinel node biopsy is associated with comparable
or even slightly improved survival. Patients with low perioperative risk could be still
considered for surgical approach, particularly if no strict clinical follow-up is available
to them.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/jcm11133880/s1.
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