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Abstract

Background

Malignancies that spread to the lymph nodes may be identified through surgical biopsy, and

treatment of metastatic disease may be through lymph node dissection. These surgeries,

however, may be associated with significant adverse outcomes, particularly wound compli-

cations, the true incidence of which remains unknown. Multiple studies have reported their

individual rates of complications in isolation. The aim of this study will be to systematically

evaluate data that presents the incidence of wound complications in patients undergoing

these surgeries.

Methods

We have designed and registered a protocol for a systematic review and meta-analysis of

studies presenting incidence data. We will search MEDLINE, EMBASE and CENTRAL for

relevant articles. Meta-analysis will be undertaken to synthesise an overall incidence of sur-

gical site infection, wound dehiscence, haematoma and seroma. Subgroup analyses will

investigate the effects of anatomical location, primary malignancy and study design on

pooled incidence. Risk of bias will be evaluated for each included study using bespoke tools

matched to the study design.

Discussion

The results of this study will provide the incidence of wound complications and secondary

complications following lymph node surgery. This will directly impact upon the consent pro-

cess, and may influence the nature of future research studies aimed at reducing post-opera-

tive complications.

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0272490 August 3, 2022 1 / 6

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPEN ACCESS

Citation: Nzenwa IC, Iqbal HA, Hardie C, Smith GE,

Matteucci PL, Totty JP (2022) Wound

complications following surgery to the lymph

nodes: A protocol for a systematic review and

meta-analysis. PLoS ONE 17(8): e0272490. https://

doi.org/10.1371/journal.pone.0272490

Editor: Carla Pegoraro, PLOS, UNITED KINGDOM

Received: April 29, 2021

Accepted: July 12, 2022

Published: August 3, 2022

Peer Review History: PLOS recognizes the

benefits of transparency in the peer review

process; therefore, we enable the publication of

all of the content of peer review and author

responses alongside final, published articles. The

editorial history of this article is available here:

https://doi.org/10.1371/journal.pone.0272490

Copyright: © 2022 Nzenwa et al. This is an open

access article distributed under the terms of the

Creative Commons Attribution License, which

permits unrestricted use, distribution, and

reproduction in any medium, provided the original

author and source are credited.

Data Availability Statement: No datasets were

generated or analysed during the current study. All

relevant data from this study will be made available

upon study completion.

https://orcid.org/0000-0002-1131-5505
https://orcid.org/0000-0003-4651-4368
https://orcid.org/0000-0002-1271-6159
https://orcid.org/0000-0002-0594-1577
https://orcid.org/0000-0002-0063-1414
https://doi.org/10.1371/journal.pone.0272490
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0272490&domain=pdf&date_stamp=2022-08-03
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0272490&domain=pdf&date_stamp=2022-08-03
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0272490&domain=pdf&date_stamp=2022-08-03
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0272490&domain=pdf&date_stamp=2022-08-03
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0272490&domain=pdf&date_stamp=2022-08-03
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0272490&domain=pdf&date_stamp=2022-08-03
https://doi.org/10.1371/journal.pone.0272490
https://doi.org/10.1371/journal.pone.0272490
https://doi.org/10.1371/journal.pone.0272490
http://creativecommons.org/licenses/by/4.0/


Background

Sentinel lymph node biopsy (SLNB) was developed in the early 1990s and became the standard

diagnostic tool for evaluating metastasis to the lymph node and staging malignancy [1]. A pos-

itive SLNB, indicating the spread of malignancy to the regional nodes, may indicate the need

for axillary (ALND) or inguinal (ILND) block dissection, where the entire lymph node basin is

removed [1,2]. These complete dissections continue to be a staple in managing metastatic dis-

ease, even though their efficacy is still heavily debated [1–3].

Block dissection may be indicated for malignancy of the breast, malignant melanoma and

other cutaneous malignancies, and urogenital cancers. However, a number of factors dispose

these surgeries to an increased rate of post-operative complications, which may result in a

reduced quality of life [2]. Wound complications constitute some of the major adverse out-

comes following lymph node surgery, regardless of the site of the dissection. These complica-

tions are not limited to surgical site infections and also include wound dehiscence, delayed

wound healing, seroma and hematoma [4].

A recent case series of 244 ILNDs reported at least one wound complication in 51.2%

(n = 124) of participants. 29.8%, 21.5% and 5% of the total population developed wound infec-

tions, seroma and hematomas, respectively, and irrespective of patient and operative factors

[3].

A myriad of interventions for reducing rates of wound complications following surgery

have been described in the literature and have been adopted to varying degrees. To assess the

potential impact of these interventions, an estimate of the true incidence of complications fol-

lowing surgery to the lymph nodes is required.

Study objectives

The aim of this study is to identify the incidence of wound complications following biopsy and

dissection of the axillary or inguinal lymph nodes, and further identify the rate of secondary

complications. The PICO framework for this review is as follows:

Population–any adult undergoing surgery to the lymph nodes in the axilla or groin for the

purposes of diagnosing or treating cancer.

Intervention and Control–As this is a study of proportions, no specific intervention or con-

trol are being examined. The procedures of interest are lymph node biopsy or completion

lymphadenectomy.

Outcome–The outcome of interest is one of four wound complications, namely surgical site

infection, seroma, haematoma or wound dehiscence.

Methods

Systematic review registration

The protocol has been registered with PROSPERO International Prospective Register of Sys-

tematic Reviews (registration number CRD42021239530). This protocol is reported in line

with the Preferred Reporting Items for Systematic Reviews and Meta-Analysis Protocols

(PRISMA-P) (See S1 Table) [5]. This review will be conducted in accordance with the

Cochrane Handbook for Systematic Review of Interventions [6].

Search strategy and information sources

MEDLINE, EMBASE and CENTRAL are the primary literature sources searched for original

studies published, in English language, from inception to the date searches are conducted. The

search strings to be used for the database searches have been included in the S2 Table and has
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been designed in conjunction with an information search specialist. Additionally, the reference

lists of all included studies will be searched manually to identify any additional studies that ful-

fil the inclusion criteria.

Inclusion and exclusion criteria

Randomized and non-randomized studies that report wound complications (wound infec-

tions, wound dehiscence, seroma and hematoma) following axillary or inguinal lymph node

biopsy or dissection for adult patients (age�18) with malignancy will be included. The diag-

nostic, therapeutic or prophylactic nature of the LND will not be taken into account when

including the studies.

Case series with a sample size of less than 20 patients will be excluded. All commentaries,

case reports, conference abstracts, literature overviews, literature reviews and meta-analyses,

secondary analyses for previously published articles and non-English studies will be excluded.

However the reference lists of relevant review articles will be hand-searched for articles miss-

ing from the original searches.

Study selection

Three stages have been outlined for the study selection. Search results will be uploaded to Ray-

yan [7], a bespoke web and mobile app for conducting systematic reviews, and titles and

abstracts screened by two reviewers acting independently. Following this, full-text articles will

be retrieved and examined, and assessed against the inclusion/exclusion criteria by the same

two reviewers. Finally, the additional studies from the references of selected studies will be

screened. Any discrepancy between reviewers will be resolved by discussion with a third

reviewer, and any further discrepancy or disagreement will be put to consensus between all

authors. Study inclusion and exclusion, and the reasons for exclusion at the full-text stage, will

be reported using a standardised PRISMA flow-diagram [8].

Primary and secondary outcomes

The primary outcome is the incidence of wound complications at 30 days, defined as infection,

dehiscence, seroma or hematoma following surgery to the axillary or inguinal lymph nodes.

Where data allows, each complication will be examined individually. Where the data is avail-

able, secondary outcomes will include the use of postoperative antibiotics within 30 postopera-

tive days (not including antibiotic prophylaxis), the incidence of return to theatre for

postoperative complications within 30 days and 30-day mortality.

Study designs

It is anticipated that the searches will return studies that are either randomised intervention

studies, non-randomised intervention studies, and observational/cross sectional studies

reporting incidence data. In order to achieve the best possible estimate, all three study types

will be considered for analysis. Where a study has multiple arms (such as an interventional

study), each arm will be considered within the analysis independently.

Data extraction

Three reviewers will extract the data from the full-text articles independently, using a stan-

dardized electronic data extraction sheet designed for this systematic review. The extraction

sheet will be designed in Microsoft Excel and any disagreements will be resolved by discussion

with the third reviewer.
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Where possible, the following information will be extracted from the individual papers:

study characteristics (first author, publication year, country where data was collected from,

study design, journal), patient characteristics (number of patients included, number of males

and females, mean or median age with standard deviation, comorbidities, site of SLNB or

LND), postoperative outcomes (number of wound infections, wound dehiscence, seroma,

hematoma, mortality) and secondary interventions (number of reoperations for any wound

complication, antibiotic use, and 30-day mortality).

If there is missing data, the respective authors will be contacted if the email address has

been provided in the article.

Assessment of risk of bias of included studies

The risk of bias will be assessed at the study level by two reviewers independently, and discrep-

ancies will be resolved in the same fashion as used for study inclusion/exclusion. The risk of

bias tool used will be a risk of bias tool specifically designed for prevalence studies [9].

Data analysis and synthesis

The extracted data will be pooled and combined statistically to assess the primary and second-

ary outcomes. For the primary outcome of the study, wound complications will be presented

as a crude incidence estimate expressed in percentages with 95% confidence intervals, for each

individual complication (total four analyses). We will use a generalised linear mixed model

(GLMM) to synthesis proportions and present the results with a forest plot. GLMMs are con-

sidered to be superior to traditional two step methods with either logit or double arcsine trans-

formations [10,11]. As a sensitivity analysis, a random effects meta-analysis using the

Freeman-Tukey double arcsine transformation will also be undertaken and presented as sup-

plementary material. Heterogeneity will be evaluated using the I2 statistic test, and interpreta-

tion will be according to that provided in the Cochrane Handbook [6]. An I2 statistic of over

75% (indicating considerable heterogeneity) will prompt us to explore the heterogeneity by

way of meta-analyses by subgroup.

A funnel plot will be produced to examine the effect of publication bias, or small study

effects, if more than 10 studies are included in the analysis [12].

Additional analyses

Where possible, separate subgroup analysis will be undertaken to assess the effects of impor-

tant potential confounding factors upon the primary outcomes, including study design, the

nature of the primary malignancy (skin, breast, urogenital, etc), the effect of the site of proce-

dure (axillary vs inguinal surgery) and the effect of the type of procedure (biopsy vs block dis-

section). No meta-regression analyses are planned at this stage, as we anticipate significant

statistical and clinical heterogeneity between groups.

Discussion

Surgery to the lymph nodes is common, and as worldwide rates of malignancy increase, it is

likely the frequency at which these procedures are undertaken also will rise. This review will

aim to identify the incidence of significant complications, which will inform the consent and

decision-making process on an individual level, and may be used to direct future research

studies to improve outcomes on a population level.

In this paper we have outlined a protocol for a systematic review and meta-analysis, in line

with current best-practice guidelines that recommend the pre-publication of protocols such as
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this. Any deviations from this protocol will be reported in the final manuscript, and search

strategies, results, data extraction and analyses will be held in an open-access repository. Dis-

semination will be through presentation at national meetings/conferences, and through robust

peer-reviewed publication.

We anticipate limitations in the review, in the form of heterogenous data and a wide vari-

ance in reported rates of complications. Data on surgical site infection is difficult to collect,

and there is no consensus on the definition of outcomes such as surgical site infection [13].

We aim to overcome this by placing no restrictions on definitions used, and taking the data

presented in individual studies as being valid.

In summary, we have presented the protocol for a wide-ranging systematic review that aims

to provide further insight into the incidence of significant complications following common

surgical procedures.
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