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Abstract

Background: Surgical site infections (SSIs) are common complications post-surgery, associated with increased
morbidity, healthcare costs, and prolonged recovery. High body mass index (BMI) patients face an elevated
risk due to impaired wound healing and systemic inflammation. Wound irrigation with Polyvinylpyrrolidone
Iodine (PVP-I) or normal saline (NS) is commonly used, but their comparative effectiveness in high-BMI
patients remains unclear.

Objective: The study aims to evaluate whether PVP-I is more effective than NS in reducing SSIs in high-BMI
surgical patients.

Design: Systematic review and meta-analysis.

Methods: PubMed, Embase, and Cochrane databases were searched up to December 2024 for randomized
controlled trials (RCTs) and observational studies comparing PVP-I and NS for SSI prevention in high-BMI
patients. Risk of bias was assessed using ROB 2 for RCTs and ROBINS-I for non-randomized studies. Odds
ratios (OR) with 95% confidence intervals (CI) were pooled using a random-effects model in R Studio 4.4.2.
Results: Four studies with 604 high-BMI patients were included. The pooled analysis showed a decreased SSI
rate in the PVP-I group, though not statistically significant (OR 0.58; 95% CI 0.29-1.13; P = 0.11; I = 39.4%).
Sensitivity analyses confirmed the robustness of findings.

Discussion: The effectiveness of PVP-I may depend on factors like surgery type and the patient’s clinical status.
Although irrigation may have a protective effect, effective preventive strategies should consider the antiseptic
agent and perioperative patient optimization.

Conclusion: This meta-analysis suggests that PVP-I irrigation may reduce SSIs in high-BMI patients, though
statistical significance was not reached. Further research is needed to confirm its potential benefits.
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urgical site infections (SSIs) represent the most com-

mon postoperative complications. These infections,

classified as superficial, deep, or organ space, occur
within 30 days of surgery or up to a year in cases involving
implanted hardware (1, 2). SSIs contribute to higher mor-
bidity and mortality rates, increased healthcare costs, and
a decline in patients’ quality of life (3, 4).

Patients with a high body mass index (BMI) are partic-
ularly vulnerable to SSIs due to factors such as impaired
wound healing, excess adipose tissue, and systemic
inflammation. BMI does not directly assess body fat but is
widely used for classification. According to the World
Health Organization (WHO), adults are categorized
as normal weight (BMI 18.5-24.9 kg/m?), overweight
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(BMI 25-29.9 kg/m?), and obese (BMI > 30 kg/m?) (5).
While other methods such as bioelectrical impedance
analysis (BIA) and dual-energy X-ray absorptiometry
(DXA) provide more precise body fat percentage (%oBF)
measurements, they are costly and less accessible. Some
studies define obesity using %BF thresholds (25% for
males, 35% for females), but there is no universally
accepted %BF standard for overweight and obesity (6).
Furthermore, tools that accurately measure adiposity are
expensive and not widely accessible. Given its practicality
and widespread use in clinical and epidemiological
research, BMI remains the primary tool for assessing adi-
posity and evaluating its correlation with SSI risk.

Due to the challenges in preventing SSIs, various
perioperative strategies have been explored to reduce their
incidence and enhance surgical outcomes. These include
optimizing nutrition, ensuring adequate perioperative
oxygenation, refining surgical techniques, using proper
wound coverings, maintaining strict sterile protocols, and
administering prophylactic antibiotics (7, 8).

The risk of SSIs can be minimized through prophylac-
tic intraoperative incisional wound irrigation (pIOWI),
which helps remove debris, metabolic waste, and exudate
that may contain microbes before wound closure (9).
Various irrigation solutions and application methods are
used in practice: Polyvinylpyrrolidone Iodine (PVP-I), a
broad-spectrum antiseptic with strong antimicrobial
properties, is commonly utilized for skin preparation and
wound irrigation due to its effectiveness in reducing bac-
terial load and preventing infections; in contrast, normal
saline (NS) is frequently used as a mechanical cleanser but
lacks inherent antimicrobial activity. Swaminathan et al.
suggest that PVP-I may lower SSI rates, leading to the
belief that it is more effective than NS (10). However,
there is insufficient evidence to definitively support or
refute the use of NS for incisional wound irrigation (11).
Some studies have not demonstrated a clear advantage of
PVP-I over other solutions, including NS (12, 13).

Additionally, current clinical guidelines vary and
provide inconsistent recommendations (14-16). The US
Centers for Disease Control and Prevention (CDC) (17)
and the WHO (15, 18) recommend irrigation with PVP-I;
however, both guidelines are conditional and based on
low-quality evidence. Additionally, while the WHO
advises against using antibiotic solutions, a Cochrane
Review suggests that antibacterial irrigation may be more
effective than non-antibacterial alternatives (19). As a
result, patients may receive inconsistent care, highlighting
the urgent need for more comparative data on PVP-I ver-
sus NS irrigation.

A recent network meta-analysis by Thom et al. (20)
found that antibiotic and antiseptic solutions were associ-
ated with the lowest odds of SSIs compared to no irriga-
tion or non-antibacterial irrigation. However, this analysis
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has limitations, as it combines randomized controlled tri-
als (RCTs) on both incisional wound irrigation and intra-
cavity lavage, which are distinct interventions with
different objectives.

Another meta-analysis by Groenen et al. (21) examined
the effectiveness of various prophylactic intraoperative inci-
sional wound irrigation methods for preventing SSIs across
different types of surgery but did not specifically focus on
obese patients. Some studies have reported an increased
BMI as a risk factor for SSIs (13, 22). Therefore, the com-
parative effectiveness of these irrigation solutions in high-
BMI patients remains an area of ongoing investigation.

We conducted a systematic review and meta-analysis of
RCTs and observational studies to determine whether
PVP-I is more effective than NS in reducing SSIs in surgi-
cal patients with high BMI.

Methods

PICO process and search strategy

This systematic review and meta-analysis was performed
and reported under the Cochrane Handbook for
Systematic Review of Interventions (23) and the Preferred
Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) Statement guidelines (24). An exten-
sive search of Pubmed, Embase and Cochrane software
was conducted from inception to 19 December 2024, for
which we utilized different search strategies (eMethods in
the supplementary material). A database search was per-
formed by the first author (T A.E.C.).

The search retrieved RCTs and observational studies
comparing PVP-I to NS in the prevention of SSIs in
patients with high BMI. All identified articles were
imported into Zotero for the organization. Duplicate
entries were first removed, and two authors (V.Z.F. and
T.A.F.C.) independently screened the titles and abstracts
using the software Rayyan. Studies that did not meet the
inclusion criteria were excluded. The full texts of the
remaining articles were then carefully reviewed based on
the eligibility criteria. Any disagreements were resolved
through discussion between the two authors (V.Z.F. and
T.A.FC).

Eligibility criteria

We included studies that met the following eligibility crite-
ria: (1) RCTs and observational studies, (2) comparisons
between PVP-I and NS, (3) reporting at least one relevant
outcome, and (4) involving patients with a high BMI or a
subgroup of high BMI patients within the trial.

Studies were excluded if they met any of the following
criteria: (1) conference abstracts, editorials, review arti-
cles, or animal studies, (2) lack of a placebo control group,
(3) overlapping populations, or (4) no specification
regarding BMI.
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PubMed search: 462 results

Embase search: 1071 results

Cochrane search: 322 results

Number screened: 1.855 results

Duplicate reports (n = 593)

| Excluded by title/abstract (n = 1.206)

Full-text reviewed: 56 studies

L[ No stratification on BMI (n = 23)

On going clinical trial (n = 8)

Wrong intervention/control (n = 4)

Other (n = 21)

4 included studies

Fig. 1. PRISMA flow diagram.

PVP-I while 308 (51,1%) received Normal Saline Solution
(NSS). Study characteristics are reported in Table 1. The
BMI threshold used in the work of Zhao et al. was 24 kg/
m?, the other studies used a value of 25 kg/m?.

Pooled analysis of all studies

As illustrated in Fig. 2, the use of PVP-I in high BMI
patients has shown a lower SSI rate, although not showing
statistical significance (OR 0.58; 95% CI 0.29-1.13;
P=0.11; P = 39.4%).

Risk of bias assessment

Assessments of the risk of methodological bias were pre-
sented visually, in the supplementary data, in Fig. S1 for
RCTs and Fig. S2 for observational studies.

Sensitivity analysis
Due to the heterogeneity, a leave-one-out sensitivity anal-
ysis was performed and presented in the supplementary
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data. Results remained consistent after omitting individ-
ual studies (Fig. 3).

Discussion

In this systematic review and meta-analysis of four studies
comprising 604 patients, we evaluated the incidence of
SSI in high BMI patients undergoing surgery, comparing
intraoperative incisional wound irrigation with PVP-I
versus normal NS. Our pooled analysis did not reveal a
statistical significance, although it showed a lower SSI rate
in the PVP-I group, suggesting a potential benefit of
PVP-I irrigation in reducing postoperative infections in
this patient population. Although PVP-I is commonly
used for its broad antimicrobial activity, it may carry
some risks. For example, a temporary rise in serum iodine
levels has been observed in an elderly patient during surgi-
cal wound irrigation, and transient thyroid suppression
has been noted in preterm infants. While clinical trials in
adults have not shown serious toxicity, the possibility of
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Fig. 2. Forest plot for the outcome of surgical site infection.
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Fig. 3. Leave-one-out sensitivity analysis.

harm remains in certain individuals risks that are not
associated with the use of NS (13).

A meta-analysis conducted by Abdallah et al. (27)
demonstrated a significant correlation between elevated
BMI and the propensity for SSIs following spinal surgery.
Specifically, a 5-unit increase in BMI was associated with
a 21% higher risk of developing SSIs after spinal proce-
dures, even after adjusting for confounding factors such
as diabetes. These findings highlight the necessity of
incorporating BMI into preoperative assessments and
reinforce the imperative for strategies to mitigate infection
risks in patients with increased BMI.

While several studies confirm the association between
high BMI and increased SSI risk, evidence on the effec-
tiveness of preventive strategies remains limited. To better
understand this issue, an analysis of the studies by Cuello
et al. (22) and Zhao et al. (13) reveals complementary per-
spectives on this relationship.

Cuello et al. (22) investigated SSIs in patients undergo-
ing posterior lumbar instrumentation and reported that
all observed cases occurred in individuals classified as
overweight (25-25.9) or obese (230), with relative risk
(RR) increases of 20 and 49%, respectively. Similarly,
Zhao et al. (13), utilizing multivariate logistic regression
analysis, identified elevated BMI and postoperative com-
plications as independent risk factors for SSI. However,
subgroup analysis of patients with high BMI demonstrated
no statistically significant difference in SSI rates between
the PVP-I and NS irrigation cohorts. These findings sug-
gest that while intraoperative irrigation may contribute to
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SSI risk reduction under specific clinical conditions,
infection susceptibility is multifactorial, influenced by
patient-specific and procedural determinants.

This meta-analysis corroborates previous findings,
indicating a trend toward the efficacy of PVP-I irrigation
in SSI prophylaxis. However, the included studies did not
demonstrate statistically significant reductions in SSI inci-
dence among patients with elevated BMI. These findings
suggest that while PVP-I irrigation may confer a protec-
tive effect against SSIs, its efficacy is modulated by vari-
ables such as the specific surgical intervention and the
patient’s overall clinical status. Therefore, the formulation
of robust preventive strategies necessitates a multifacto-
rial approach, integrating the selection of an optimal anti-
septic agent with the perioperative optimization of patient
health parameters. Moreover, subgroup analysis demon-
strated that the exclusion of the study by Cuello et al. (22)
eliminated heterogeneity, likely attributable to the fact
that the remaining studies were RCTs. Additionally,
Cuello et al. (22) was the only study with an extended
follow-up period, which may have contributed to the
observed heterogeneity.

This study has limitations that should be acknowl-
edged. Low heterogeneity was observed in the SSI risk
analysis, likely due to variations in study design and
follow-up durations, which ranged from 30 days to 12
weeks. However, sensitivity analyses, including a leave-
one-out approach, confirmed the robustness of the find-
ings. The small number of included studies limited
statistical power and the generalizability of findings.

(page number not for citation purpose)


http://dx.doi.org/10.3396/ijic.v21.23837

Thiago de Albuguerque Farias Camarotti et al.

Future research should include a larger number of
high-quality studies with standardized methodologies
and more uniform follow-up periods to enhance the reli-
ability of findings and provide more definitive insights.

Conclusion

This meta-analysis suggests a potential role for PVP-I irri-
gation in SSI prevention among patients with high BMI.
However, given the lack of statistically significant findings
in our pooled analysis, further large-scale, high-quality
RCTs with homogeneous populations are necessary to
validate these observations. Future research should also
assess the long-term safety, efficacy, and broader clinical
applicability of PVP-I irrigation in this patient cohort.
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