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ABSTRACT

Abdominal wall reconstruction (AWR) following oncologic resection presents unique surgical challenges, particularly
in patients with complex hernias characterized by large defects, contamination, prior mesh infections, or loss of domain.
These reconstructions demand techniques that ensure durable structural integrity, minimize recurrence, and
accommodate high-risk postoperative environments. A comprehensive literature search was conducted using PRISMA
guidelines, including 14 primary studies and 2 systematic reviews published between 2020 and 2025. Studies included
adult oncologic patients undergoing AWR with various techniques, prosthetic materials, and perioperative protocols.
Risk of bias was assessed using JBI, ROBINS-I, and RoB 2 tools. The reviewed studies demonstrate that the transversus
abdominis release (TAR) technique significantly reduces hernia recurrence (2.5% TAR versus 22.5% ACS, p<0.001)
and wound complications. Robotic-assisted repairs resulted in reduced pain and hospital stays but incurred longer
operative times and higher costs. Biologic meshes were favoured in contaminated fields but showed higher recurrence
and cost compared to synthetics. Combined synthetic-biologic approaches in sarcoma patients yielded 0% recurrence
with acceptable morbidity. ERAS protocols consistently reduced hospital length of stay and hernia rates (ERAS: 10.1%
versus non-ERAS: 28.8%, p=0.008). Sarcopenia and hypoalbuminemia emerged as key predictors of poor surgical
outcomes. Optimal AWR in oncologic patients with complex hernias requires individualized strategies that incorporate
advanced surgical techniques, judicious mesh selection, and standardized perioperative care. TAR, prophylactic mesh
placement, and ERAS protocols show the most promise in improving long-term outcomes. Further randomized trials
are warranted to strengthen evidence for best practices.
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INTRODUCTION

Abdominal wall reconstruction (AWR) following
oncologic resection poses a substantial clinical challenge,
especially in patients presenting with complex hernias,
often defined by large fascial defects, contamination,
stomas, previous mesh infections, or loss of domain.!
These patients frequently undergo extensive tumor
resections that compromise the structural integrity of the
abdominal wall, necessitating durable and functional
reconstruction.? The global incidence of complex ventral
hernias after oncologic surgeries ranges between 12-23%,
with higher rates in patients undergoing cytoreductive
procedures and hyperthermic intraperitoneal
chemotherapy (HIPEC).3

Etiologically, the multifactorial nature of hernia formation
post-oncologic resection includes excessive intra-
abdominal pressure, poor tissue perfusion, post-radiation
fibrosis, wound dehiscence, and iatrogenic injury.*
Moreover, immunocompromised status, malnutrition, and
prior surgical site infections exacerbate the risk of
recurrence and mesh complications.® Clinically, complex
hernias contribute to chronic pain, intestinal obstruction,
and significant impairment in quality of life, underscoring
the need for optimized reconstructive strategies.®

Modern AWR strategies aim to restore anatomical and
functional continuity while minimizing recurrence and
prosthetic-related  complications. The advent of
component separation techniques (CST), biologic and
biosynthetic meshes, and prehabilitation protocols has
altered reconstructive paradigms.” However, comparative
outcomes of synthetic versus biologic prostheses in
contaminated fields remain controversial. Biologic
meshes, though favoured in high-risk patients, are
associated with higher recurrence rates and cost, while
synthetic meshes demonstrate superior durability but raise
concerns about infection and extrusion.® The significance
of optimizing AWR in this patient subset is emphasized by
the growing oncologic survivor population and the
economic burden of hernia recurrence, estimated to cost
healthcare systems hillions annually.® A critical appraisal
of surgical approaches and material selection is thus
warranted to inform evidence-based decision-making and
improve long-term outcomes.*

Obijectives

This systematic review evaluates and compares current
surgical techniques and prosthetic materials used in AWR
among patients with complex hernias post-oncologic
surgery, emphasizing outcomes such as recurrence,
infection, complications, and length of hospital stay.

METHODS
We followed a systematic strategy to evaluate applicable

studies regarding abdominal wall reconstruction for
patients at high risk or with oncologic conditions so our

research methodology adhered to preferred reporting items
for systematic reviews and meta-analyses (PRISMA)
principles through a pre-established evaluation framework
that focused on ensuring both study credibility and
experimental robustness alongside methodological clarity.

Search strategy

A structured search of PubMed, Embase, and Scopus was
conducted for articles published between January 2020
and April 2025. The search combined MeSH terms and
free-text strings related to hernia repair, oncologic surgery,
and surgical techniques.

Table 1: Search strategy.

Search

domain Keywords/MeSH terms

"Abdominal wall hernia"”, "ventral

Population  hernia", "incisional hernia",
"oncologic surgery"
"Component separation”, "transversus
abdominis release”, "TAR", "anterior
Intervention component separation”, "mesh repair”,

"biologic mesh”, "synthetic mesh”,
"mesh-free repair"

"Robotic surgery", "laparoscopic

hernia repair", "open hernia repair",

U Ie s "enhanced recovery after surgery",
"ERAS protocol"
"Hernia recurrence"”, "postoperative

Outcomes complications”, "surgical site
infection", "length of stay"

Study "Case report”, cohort stquy",

. randomized controlled trial",
design

"'systematic review", "meta-analysis"
Boolean operators (AND/OR) and filters for human
studies, English language, and adult subjects were applied.
References of included papers were manually screened for
additional eligible studies.

Table 2: Inclusion and exclusion criteria.

Exclusion criteria

Inclusion criteria

Adults (>18 years) undergoing
abdominal wall reconstruction
Oncologic or high-risk
surgical cohorts

Comparative studies, RCTSs,
cohort studies, case reports,
systematic reviews

Full-text availability in
English

Pediatric studies

Studies not reporting
surgical outcomes
Editorials,
commentaries,
conference abstracts
Non-English
publications
Reporting outcomes such as Lacking primary or
recurrence, infection, LOS, or  extractable outcome
complication rates data
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Risk of bias assessment

Each included study underwent rigorous bias evaluation
using design-appropriate tools - observational and case
report studies: JBI critical appraisal checklists, non-
randomized interventional studies: ROBINS-I, and
randomized trials: RoB 2.

Each domain (e.g., confounding, outcome assessment,
attrition) was independently scored by two reviewers.
Inconsistencies were resolved by consensus. Studies were
classified as low, moderate, or high risk of bias based on
cumulative domain-level judgments. Missing data,
heterogeneity in CT follow-up, and unclear exposure
assessment were critically weighted in risk grading.
Studies with high-risk bias in core domains (e.g.,
confounding or outcome measurement) were included for
completeness but were caveated in interpretation.

Risk of bias evaluation

Across the included studies, risk of bias varied depending
on design, methodology, and assessment tool.

Observational studies assessed with the JBI checklist
mainly exhibited moderate risk, primarily due to
retrospective designs, incomplete follow-up, partial
adjustment for confounders, and limited outcome
standardization. Studies such as those by Clark et al and
Varsos et al showed high risk in confounding and outcome
reliability, while others like Kobayashi et al attempted
multivariate analysis but still faced interpretation and
follow-up limitations. For non-randomized intervention
studies, both ROBINS-I assessments (Deerenberg and
Goda) identified moderate overall risk, mostly from
intervention  heterogeneity and potential residual
confounding. Randomized trials (RoB 2) by Lombardo
and HART Collaborative showed generally low to
moderate risk, with well-conducted randomization and
blinding of outcome assessors, but lacked blinding in
surgical teams, increasing the chance of performance bias.
Silva et al’s case report met all JBI criteria, indicating low
risk. The systematic review by Anoldo et al, despite mostly
sound methodology, had a moderate risk due to missing
information on appraisal criteria and lack of publication
bias assessment. Overall, while some studies maintained
methodological rigor, the majority displayed moderate risk
of bias, necessitating cautious interpretation of outcomes.

Table 3: Risk of bias evaluation using JBI checklists.

. . . D5: .
Author Pl' . D2: exposure DS: D7 . follow-up DG'. . O_verall
inclusion outcome confounding statistical risk of
(year) . measurement complete- . .
criteria assessment addressed ness analysis  bias
JBI - No ?tiiig;ally
HAEE 1elt systematic Yes S (B0 (apprglsal methods Yes Yes LAlEE
al, 2024 - adequate) criteria - ate
reviews unclear) partially
described)
No No
Clark et JBI - . Not o .
al, 2020 observational Yes (heterogen- Partially No specified (qualitati- High
eous CT) ve only)

Silvaetal, JBI—case
202313 reports Yes Yes Yes N/A Yes N/A Low
Lodeetal, JBI- Partially . Moder-
2020% observational Yes (retrospective) Yes Partially Notstated  Yes ate
Fernandez
etal, ds= Yes VD EIIRER g Partially Rl a— LAlEE

o observational dized) months) ate
2024

Partially No
Varsoset  JBI - (72.7% Moder-
al, 20241 observational Yes es ((yC)T for72- No had Yes ate
0 imaging)
Miguez No (22
Medina et glg;e_rvational Yes Partially Yes Partially patients Yes Zleoder-
al, 2025% excluded)
. . No (44

Kobayashi IBI - Parfually.(non- ' patients Moder-
et al, . Yes radiologist Yes Partially . Yes

9 observational missing ate
2023 CT) cT)
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Table 4: Risk of bias evaluation using ROBINS-1 and RoB 2 (merged table for non-randomized and RCTS).

Intervent Deviaiers Over-
Author Tool Confoundi Selecti ion from M'SS' O Reporti  all
. : intended ing measure . .
(year) type ng on bias classi- : ng bias  risk of
S intervene- data ment .
fication tions bias
Deerenber
getal, ROELNS Moderate Low Low Moderate ST Moderate B hsien
202214 -1 -ate ate -ate
Low
Goda et ROBINS to
al, 20222 | Moderate Low Low Low Low Low Low moder
-ate
Some Low
Lombardo concerns Some to
et al, 20226 ReHE ey Y Y (no ey concerns e moder
blinding) -ate
HART Some Some
Collabora concerns concerns Low
tive RoB 2 (surgeon Low Low (performan (16.3%
' variabi- pert attriti
2022 lity) ce bias)

Table 5: Study characteristics.

Population Sample .
(AT characteris- size/ UL Intervention Methodology
(s) - follow-up
Anoldo Systematic Adul_ts with 23 Ve Laparoscoplp PRISMA-guided,
a 2024 . inguinal or . across versus robotic .
et al review . studies ; - . English-only
ventral hernias studies hernia repair
Adults
Clark et Systematic  undergoing . Body PRISMA-
12 2020 - . 4 studies Uptolyear composition compliant
al review abdominal wall : . .
herni . analysis literature review
ernia repair
62-year-old Mesh-free .
Silva et female post- Single transposition Hern!a sac
= 2023  Case report : 5 months . . suturing with
al oncology patient with Arista e
relaxing incisions
surgery powder
. Adults Surgical .
Deerenb Systematic . . Grade/sign
erget 2022  review and underg_omg 39 . Upto2+ techniques, criteria, meta-
M L abdominal studies years mesh, closure
al guideline analyses
surgery methods
Systematic ~ Adults Retrospective
Logls ot 2020 ey Ay Uiy 2::1:033 5 Notreported ERAS protocols COeis
al*® meta- abdominal wall studies P P PRISMA/MOOS
analysis reconstruction E compliant
Adults post-
Network il 10RCTS, _ Pooled RR,
Lombar meta- 12-month 5 reconstruction .
15 2022 . gastrectomy 1456 - WMD, credible
doetal analysis of . . follow-up techniques :
RCTs for gastric patients intervals
cancer
HART Pragmatic Colorectal .
Collabor 2022  multicenter  cancer, midline 802. 1-2 years HIGITES 5 andomlzed, L
ativel? RCT incision patients standard closure  blinded
. Retrospecti  Abdominal Mean 38 Combined .
Fema”fg 2024  ve case wall sarcoma 19 (10M, months (4—  synthetic + Tumor res_ectlon *
ezetal ) - 9F) ! . mesh repair
series patients 78) biological mesh
Continued.
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Population
characteris-

Sample

size/

Duration/
follow-up

Intervention

Methodology

tics range
Retrospecti Onlay synthetic ~ Retrospective
\e/ta;igs 2024  ve case- (L:Ja%?:?arr Gelltients 44 12 months mesh review, CT
series P augmentation follow-up
. Large ventral .
Prospective . 80 (40 Sequential
Ggoda et 2022  comparative abdo'mlnal ACS,40 12 months TAR versus allocation, CT
al hernia (>10 ACS
study cm) TAR) follow-up
. . Advanced CT-confirmed
Miguez Retrospecti - . .
. ovarian cancer, Upto3 ERAS versus diagnosis,
Medina 2025 ve cohort 156 L
21 post- years non-ERAS multivariate
et al study . .
cytoreduction regression
Those who Postoperative
were diagnosed pera Retrospective CT
oY CT surveillance . .
. with incisional review of patients
Kobayas Retrospecti . used to detect .
. 2 herniaand who 47 cases 1 year Co post-laparoscopic
hi et al ve study incisional
underwent LC - colectomy for
hernias after
for colorectal cancer.
colectomy

cancer

Author(s)

Primary

outcome(s)

Hospital stay,

Secondary
outcome(s)

Cost, operative

Table 6: Results and quantitative data.

Quantitative
data

Main
findings/key
takeaways
Robotic has less

Limitations /
biases

Heterogeneity;

Anoldo et al! pain, recurrence; time;_ No unified pain, shorter English-only; cost
robo’tic-less ai;l robotic=longer pooled data stays, but costs bias !
—Iessp time, higher costs more
Sarcopenia and . Sarcopenia Outdated
Clark et al*? recurrence risk (2 Ir‘e(;;'n'ilsesl:g’nssh None pooled linked to worse  definitions;
studies) outcomes heterogeneity
No recurrence or  Hepatic function Hernia: 12x10 Mesh-free Single case; no
Silva et al*® surgical worsened then om: C'I: on dav 6 feasible in high-  comparator; short
complications resolved ’ Y risk case follow-up
. Non-midline
- 0
Hernia reduction . Hernia: 4.3% and Low evidence
Deerenberyg et RR 03 0 SSI: 5.0% versus (lap) versus hvlacti litv:
alt (RRO.3595% 11 40 n<0.001  10.1% (open), ~ Prophvlactic  quality;
Cl 0.21-0.57) o ' y ' mesh reduce heterogeneity
p<0.001 hernia
LOS: —0.89 (CI
LOS reduced by  No difference in —1.70 to —0.07),  ERAS lowers Retrospective,
Lode et al*® 0.89 days readmission, p=0.03; ORs for  LOS without 1 heterogeneous,
(p=0.03) SSI/SSO (p>0.5) SSI and readm. complications limited follow-up
>1.0, p>0.5
Remnant gastritis . _ . RY lowers
Lombardo et reduced in RY cNoommlc;?:'clilg or 52;)05?6%'0 _ remnant Trend-only; lacks
ale (RR=0.56, Crl omp : (010 P gastritis versus  long-term data
0.35-0.76) difference value Bl
. 2-year: 28.7% .
1-year hernia: 0 — No hernia rate
HART 14.8% versus Xegzu;g(l)izg)(OR S;?:S;itllmhzo difference; Surgeon variance;
H 17 0, . y MY ] ) — H
Collaborative 17.1% (OR 0.84, SSI higher in 0<0.001 Hughes=more few emergencies

p=0.402)

Hughes (p=0.011)

SSI

O H . 1 .

Fernandez et Complications in ?efu?zz::ae' LOS Defect: 262.8 rl;]%\r/]vare::brlr:nce, Enigﬁsgsg_tlxg’
al 31.5% (6/19) ’ cm?2 (150-600) gean ;

15.3 days complications control group

Continued.
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Main

findings/key Limitations /

biases

Quantitative

data

Primary Secondary
AIEREE) outcome(s) outcome(s)
0% hernia
19 3 seromas, 2 mesh
Varsos et al recurrence versus 0o
historical
Recurrence: TAR \c/\cgtr)nur}?cations
Goda et al® 2.5% versus ACS P O
22 5%, p<0.001 TAR 22.5% versus
o ' ACS 65%, p<0.05
. ) Symptomatic
RISTILE (LS . hernias: 10%;

. 19.2% (overall); . )
Miguez . 0 dehiscence: 34.4%
Medina et al?* BRI (non-ERAS)

versus 28.8%,
~0.008 versus 15.0%,
=5 p=0.026
. Hernia incidence  Risk factor
I;cznzbayashl et with CT analysis: SSI,
surveillance female sex, BMI
RESULTS

The studies collectively highlight that optimization of
abdominal wall reconstruction in complex hernia cases
post-oncologic surgery relies on appropriate surgical
techniques, tailored use of prosthetic materials, and
enhanced recovery protocols. Robotic approaches were
shown to reduce postoperative pain and hospital stay,
though with increased costs and operative time. Enhanced
recovery after surgery (ERAS) protocols consistently
decreased length of stay and hernia incidence (10.1% with
ERAS versus 28.8% without, p=0.008), indicating
significant postoperative benefit. Prophylactic mesh
placement and non-midline incisions reduced hernia
formation risk (RR 0.35, CI 0.21-0.57), while the TAR
technique significantly outperformed ACS in recurrence
rates (2.5% versus 22.5%, p<0.001) and wound
complications. Combined synthetic-biologic meshes in
oncologic sarcoma patients showed 0% recurrence with
acceptable complication rates. Sarcopenia emerged as a
risk factor for poor outcomes, emphasizing the need for
preoperative nutritional assessment. Although some
techniques like mesh-free repair were feasible in high-risk
patients, results were case-specific. Overall, tailored
technique selection favouring TAR, prophylactic mesh,
and ERAS implementation along with patient risk
stratification, optimizes outcomes by minimizing
recurrence, complications, and recovery time. Limitations
across  studies include  retrospective  designs,
heterogeneous populations, and lack of long-term follow-
up, but the cumulative data support specific, evidence-
based optimization strategies.

DISCUSSION
The optimization of AWR in oncologic patients with

complex hernias remains a multifaceted challenge due to
patient comorbidities, prior surgeries, and increased risk

takeaways

Albumin: 4.1 Mesh effective,  Retrospective;
| minor small sample;
(=) gl complications selection bias
;—;gfsfg‘?nm TAR reduces Non-randomized,;
vers_us ACS recurrence and single center;
215 4452 4 NS wound issues short follow-up
Smoking RR:
10.84 (Cl 2.76—  ERAS reduces Retrospective;
42.64); ERAS hernias; possible
RR: 0.22 (CI smoking 1 risk  technique bias
0.08-0.61)

Limited
generalizability;
no intervention
tested

Risk factors for
incisional hernia
identified

Not specified

for complications. Recent literature provides insights into
surgical techniques, prosthetic materials, and perioperative
strategies that influence outcomes. Robotic approaches, as
analyzed by Anoldo et al, appear to offer significant
clinical advantages such as reduced postoperative pain and
shorter hospital stays compared to laparoscopic repair.*
However, these benefits are offset by longer operative
times and higher associated costs. Additionally, while
some studies within the review suggested lower recurrence
and reoperation rates with robotic procedures, the
heterogeneity of data and absence of pooled statistics limit
the generalizability of findings. Thus, robotic AWR may
be best reserved for institutions with appropriate resources
and skilled surgical teams. Patient-specific risk factors,
such as sarcopenia, also critically affect outcomes. Clark
et al highlighted that sarcopenia is associated with
increased recurrence and prolonged hospitalization.?
However, inconsistent definitions and imaging protocols
prevented statistical synthesis. This underscores the need
for standardized criteria for sarcopenia assessment to
better guide risk stratification and prehabilitation
strategies. Innovative approaches for high-risk patients
have shown promise. Silva et al reported a successful case
using mesh-free hernia sac transposition with hemostatic
agents in a hepatopathic oncologic patient, achieving
favourable outcomes without recurrence over five
months.*® While encouraging, this technique lacks long-
term data and broader validation. Guideline updates by
Deerenberg et al support laparoscopic repair and
prophylactic mesh placement to reduce hernia and surgical
site infection (SSI) rates.** Techniques such as small-bite
suturing with  slowly absorbable material have
demonstrated improved midline closure integrity. These
findings advocate for technique standardization, although
applicability in emergency or oncologic scenarios requires
further study. ERAS protocols play a crucial role in
postoperative outcomes. Lode et al and Miguez Medina et
al both found ERAS significantly reduced hospital stay
and hernia rates, especially in gynecologic oncology
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populations.’>?! The protective effect of ERAS, coupled
with modifiable risk factor management like smoking
cessation, should be integrated into standard AWR care
pathways. Prosthetic choice remains pivotal. Dual-mesh
reconstruction, as evaluated by Fernandez et al offered
durability without hernia recurrence in sarcoma patients,
though complication risks necessitate cautious patient
selection.’® Similarly, Varsos et al demonstrated that
prophylactic synthetic mesh significantly reduced hernia
rates in upper Gl cancer patients, with minimal adverse
events, reinforcing its utility in high-risk oncologic
closures.® Among reconstructive techniques, Goda et al
identified transversus abdominis release (TAR) as superior
to anterior component separation (ACS), reporting lower
recurrence and complication rates.?® These findings
support the preferential use of TAR for large, complex
defects. Kobayashi et al highlighted both early detection of
incisional hernias by CT surveillance and identified SSI
along with female sex and elevated BMI as the main risk
factors. Postoperative surveillance and specific prevention
strategies must be implemented due to the need for proper
monitoring.

AWR for patients who had complex hernias after
oncologic surgery presents itself as a complex challenge
because it demands appropriate surgical techniques
matched with the right materials. Component separation
techniques (CST) have emerged as central procedures for
managing big defects among oncologic patients whose
tissue planes suffered damage. Research demonstrated that
component separation technique lowers fascial stress
during closure while decreasing the risk of hernia return
which proves its essential value in advanced reconstructive
procedures.?-23

Material choice significantly influences outcomes. The
research by Najm et al shows that biologic meshes should
be preferred for contaminated or irradiated areas because
they integrate better with tissue and decrease infection
rates although they cost more.?* According to Saiding et al
medical researchers studied drug-eluting and bio-
degradable meshes as potential options in hernia repair but
more time is necessary to validate their effectiveness.?®
Advanced material technology shows early indications for
a better future of reconstructive healthcare because it
reduces patient complications from infections and mesh
rejection. Continuous progress exists in the development
of fixation techniques for hernia mesh repair. Research
conducted by Ali et al indicated that adhesive mesh
fixation combined to suture mesh resulted in diminished
operation durations yet produced equivalent continued
recurrence of hernias.?® The particular tissue condition of
oncologic patients might necessitate specific analysis
because their tissue integrity differs from that of other
patients. The combination of CST with mesh
reinforcement has demonstrated excellent potential for
surgical site outcome prevention according to Nockolds et
al.?” Robotic and laparoscopic surgical techniques have
become the new method for addressing less severe defects
yet they still maintain their position as second options to

traditional approaches due to their ability to minimize
postoperative complications.?® Personalization stands as
the basis for selecting the optimal strategy. The treatment
protocol requires adaptation for patients with prior
radiation therapy and immunocompromised status and
poor tissue quality because it must unify mechanical
stability with biological tissue adhesion.

CONCLUSION

A comprehensive approach based on evidence and specific
to patient risk characterization and surgical circumstances
defines the treatment of complex hernias following
oncologic surgery in the abdominal wall. Both TAR and
prophylactic mesh placement along with ERAS protocols
establish themselves as proven methods for lowering
hernia recurrence and complications when combined.
Biologic meshes work well in contaminated fields but
synthetic options provide the best durability in suitable
cases. Robotic procedures enhance postoperative patient
results yet they demand higher expenditures. Patients who
have sarcopenia or malnutrition before surgery show
major effects on postoperative results thus such conditions
should define strategies for improvement. Ongoing
comparative research about reconstructive algorithms
must continue because it helps both improve long-term
functional and oncologic results in this population with
high risk.
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