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ABSTRACT

Background: This retrospective comparative study evaluated the impact of wound edge pro-
tector use on surgical site infection (SSI) rates in patients undergoing open appendectomy
for acute appendicitis.
Methods: Medical records from Vajira Hospital (2020–2023) were reviewed. Propensity
score matching was used to adjust for baseline characteristics. All patients received peri-
operative intravenous antibiotics and 4% chlorhexidine antiseptic skin preparation. Outcomes
including SSI, blood loss, pain scores, and hospital stay were analysed using chi-square test
and logistic regression.
Results: Among the 125 patients, 58 underwent surgery with a wound edge protector, and
67 without. Following matching, the SSI rate was significantly lower in the wound edge 
protector group (9.43%) compared to the non-protector group (28.85%) (p < 0.05). The
protector group also experienced reduced blood loss, lower postoperative pain scores, and
shorter hospital stays.
Conclusion: Use of a wound edge protector in open appendectomy was associated with
lower SSI risk and improved perioperative outcomes. While the findings are promising, the
retrospective design and potential residual confounders warrant validation through prospec-
tive randomised studies.
Keywords: wound protector, surgical site infection, appendectomy

INTRODUCTIONINTRODUCTION

Acute appendicitis is among the most common abdominal emergencies,
with appendectomy as the standard treatment. Although appendectomy is a
relatively safe procedure, surgical site infection (SSI) remains a frequent post­
operative complication, contributing to extended hospital stays, higher health­
care costs, and decreased quality of life for patients (1­3). The pathophysiology
of SSI is complex and multifactorial, primarily involving endogenous pathogens
from the skin or gastrointestinal tract, making intraoperative contamination a
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major determinant of SSI rates (4­6). SSI rates vary
depending on the complexity of appendicitis, ranging
from less than 5% in uncomplicated cases to as high as
20% in cases with perforated or gangrenous 
appendicitis (7).

Efforts to prevent SSI include a range of strategies,
such as preoperative antibiotics, antiseptic skin pre­
paration, and maintaining a sterile environment at the
wound edges during surgery (8­10). One device that has
gained attention in this context is the wound edge pro­
tector, a simple and easy­to­use tool designed to reduce
contamination at the incisional wound edges (11­13). 

The effectiveness of wound edge protectors in
reducing SSI has been explored in several studies with
mixed results. Some research has demonstrated a 
significant reduction in SSIs with the use of wound edge
protectors (14,15) while other studies found that 
protectors reduce superficial but not deep infections
(16). The variation in findings suggests that further
investigation is warranted to clarify the protector's role
in minimizing SSI risks in open appendectomy.

This study aims to evaluate the efficacy of wound
edge protectors in reducing SSIs among patients under­
going open appendectomy for acute appendicitis. 
By comparing outcomes between groups with and
without the device, this study seeks to contribute 
valuable insights into SSI prevention strategies for
appendectomy.

MATERIALS AND METHODSMATERIALS AND METHODS

Study Design and Ethics

This was a retrospective comparative study 
conducted at the Department of Surgery, Faculty of
Medicine Vajira Hospital, Navamindradhiraj University.
Ethical approval was obtained from the Vajira
Institutional Review Board (IRB No. COA 31/2558). The
requirement for informed consent was waived due to
the retrospective nature of the study.

Study Population

The study included patients who underwent open
appendectomy for acute appendicitis between January
2020 and December 2023. Inclusion criteria were
patients aged 18 to 60 years with a confirmed diagnosis
of acute appendicitis. Exclusion criteria included
immunocompromised status (e.g., receiving chemo­
therapy, long­term steroids), pre­existing wound 
infections, pregnancy, or conversion to laparoscopic
appendectomy.

Group Allocation

Patients were categorised into two groups based on
the surgical technique documented in the operative
notes. The wound edge protector group consisted 
of patients in whom the device was applied after 
peritoneal entry. The non­protector group underwent
appendectomy without the use of a wound edge 
protector. Group allocation was determined by surgeon
preference and standard operating practice during the
study period.

Data Collection and Baseline
Characteristics

Clinical data were retrieved from inpatient, out­
patient, and operative records. Baseline characteristics
included age, sex, body mass index (BMI), comorbidities
(e.g., diabetes mellitus, hypertension), and appendicitis
severity. Intraoperative details such as operative time
and estimated blood loss were also recorded.

Propensity Score Matching

To reduce selection bias, propensity score matching
(PSM) was performed using logistic regression based 
on key baseline covariates, including age, sex, BMI,
comorbidities, and severity of appendicitis. A 1:1 
nearest­neighbour matching without replacement was
conducted using a caliper width of 0.2. The resulting
matched groups were used for subsequent statistical
comparison.

Surgical Procedure and Infection Control
Protocols

All patients received preoperative intravenous
antibiotics (cefoxitin 2 g) and underwent antiseptic skin
preparation with 4% chlorhexidine gluconate. The 
surgical approach involved a standard right lower 
quadrant muscle­splitting incision (Lanz incision). In the
wound edge protector group, a flexible double­ring
protector was placed following peritoneal entry and
removed prior to closure. Saline irrigation and primary
layered closure were performed in both groups.

Outcome Measures

The primary outcome was the incidence of surgical
site infection (SSI) within 30 days postoperatively,
defined according to the US Centers for Disease Control
and Prevention (CDC) criteria. SSI was diagnosed based
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on erythema, swelling, tenderness, purulent discharge,
or positive wound culture. Secondary outcomes 
included estimated blood loss (ml), postoperative pain
(measured via Visual Analog Scale, VAS), time to 
ambulation, time to first oral intake, and length of 
hospital stay (days).

Statistical Analysis

Descriptive statistics were summarised as mean ±
standard deviation or median (interquartile range), as
appropriate. Categorical variables were compared
using chi­square or Fisher’s exact test, and continuous
variables were analysed with the Student’s t­test or
Mann­Whitney U test. A p­value < 0.05 was considered
statistically significant. All analyses were performed
using STATA version 16.0 (StataCorp LLC, College
Station, TX, USA).

RESULTSRESULTS

A total of 125 patients were included in the analysis,
with 58 patients in the wound edge protector group
and 67 patients in the non­wound edge protector
group. Propensity score matching was performed using
key baseline characteristics including age, sex, body
mass index (BMI), and comorbidities such as diabetes
and hypertension, resulting in two balanced groups.
This matching process helped to balance potential 
confounding factors and minimize bias in comparing
outcomes between the two groups.

Following matching, no statistically significant 
differences were observed in baseline characteristics
between the two groups (table 1). This confirmed 
adequate matching and allowed for valid outcome
comparisons.

Primary Outcome

The incidence of surgical site infection (SSI) was 
significantly lower in the wound edge protector group
(9.43%) compared to the non­wound edge protector
group (28.85%) (p = 0.03). 

Secondary Outcomes

In addition to the reduction in surgical site infec­
tions, the wound edge protector group demonstrated
favourable perioperative outcomes across multiple
parameters. The estimated intraoperative blood loss
was significantly lower in patients who received a
wound edge protector, with a mean volume of 20.34 ±
3.23 millilitres, compared to 39.85 ± 18.71 millilitres in
the non­protector group (p < 0.0001).

Postoperative pain scores, assessed using the Visual
Analog Scale, were consistently lower in the wound
edge protector group at all measured time points. At 4
hours postoperatively, the pain score was significantly

Figure 1 - Use of wound edge protector during open appendectomy 
showing ring placement at incision edge

Variables Wound edge protector No wound edge protector p-value
(n=58) (n=67)

Sex - M:F 23:35 30:37 0.56

Age (mean + SD) 30.67 + 14.68 39.36 + 17.20 0.03

BMI (mean + SD) 20.52 + 3.15 19.93 + 2.10 0.22

ASA 0.68
- I 54 53
- II 4 12
- III 0 2

Underlying disease
- Diabetes 2 6 0.21
- Hypertension 0 6 0.02
- Chronic kidney disease 0 3 0.10

Note: Continuous variables are presented as mean ± standard deviation (SD) and compared using the Student’s t-test.
Categorical variables are presented as counts and percentages and analyzed using the chi-square test or Fisher’s exact
test where appropriate

Table 1 - Baseline characteristics
of the study population
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reduced (p = 0.003), with further reductions observed
at 24 hours (p < 0.0001) and 48 hours (p < 0.0001) 
compared to the control group.

Recovery parameters also favoured the wound edge
protector group. The time to first oral intake was 
shorter, averaging 7.89 ± 1.15 hours, compared to 8.36
± 1.33 hours in the non–protector group (p = 0.04).
Similarly, the time to ambulation was reduced (7.90 ±
1.15 hours vs. 9.19 ± 4.40 hours, p = 0.03). 

Furthermore, the length of hospital stay was signifi­
cantly shorter among patients in the wound edge 
protector group, with an average duration of 2.16 ±
0.37 days, compared to 2.93 ± 1.08 days in those 
who did not receive the device (p < 0.0001). These peri­
operative benefits are detailed in table 2.

DISCUSSIONDISCUSSION

This study demonstrates that the use of a wound
edge protector during open appendectomy was 
associated with a significantly lower rate of surgical
site infection (SSI) compared to procedures per­
formed without the device. The application of
propensity score matching to adjust for baseline 
differences strengthened the internal validity of the
analysis by reducing selection bias. The primary out­
come, SSI rate, was notably lower in the wound edge
protector group (9.43%) than in the non­protector
group (28.85%), which is in agreement with multiple
prior studies supporting the benefit of wound edge
protectors in reducing intraoperative contamination
(14,15). 

The observed reduction in SSIs is likely attributable
to the protector’s role in shielding the incision from
exposure to contaminated tissues. SSIs frequently 

arise from endogenous skin or gastrointestinal flora
introduced during intra­abdominal procedures (17).
By serving as a mechanical barrier, the wound edge 
protector helps prevent direct contact between 
contaminated viscera and the wound edges, thereby
lowering the risk of bacterial infiltration and sub­
sequent infection.

Our results are in line with those reported by
Mihaljevic et al. (18) and Horiuchi et al. (19), who
reported lower SSI rates in surgeries utilizing wound
edge protectors. While some studies indicate that
wound edge protectors may primarily reduce 
superficial SSIs, this study’s findings suggest a broader
benefit, including deeper infection prevention. The
lower rates of postoperative pain, shorter recovery
times, and reduced hospital stay further underscore 
the advantages of wound edge protectors in open
appendectomy. The consistent reduction in pain scores
at different postoperative intervals may suggest 
that minimized wound contamination correlates 
with reduced inflammatory response and associated
discomfort.

In addition to a lower incidence of SSIs, the wound
edge protector group demonstrated improved peri­
operative recovery. These patients experienced less
intraoperative blood loss, earlier ambulation, a shorter
time to first oral intake, and reduced length of hospital
stay. Together, these outcomes may translate into
lower rates of postoperative complications, faster
return to baseline function, and reduced healthcare
resource utilisation. This observation aligns with the
findings of De Pastena et al. (10), who also reported
lower hospitalisation costs associated with reduced
infection rates when wound edge protectors were
employed.

Outcome Wound Edge Protector No Wound Edge Protector p-value
(n=58) (n=67)

Operative time (minutes) 62.76 ± 9.14 64.66 ± 20.11 0.51

Estimated blood loss (ml) 20.34 ± 3.23 39.85 ± 18.71 <0.0001

Postoperative pain VAS (0-10)
- at 4 hours 5.36 ± 0.69 5.88 ± 1.15 0.003
- at 24 hours 3.45 ± 0.63 4.28 ± 0.99 <0.0001
- at 48 hours 1.50 ± 0.57 2.54 ± 0.97 <0.0001

Time to first meal (hours) 7.89 ± 1.15 8.36 ± 1.33 0.04

Time to ambulation (hours) 7.90 ± 1.15 9.19 ± 4.40 0.03

Hospitalization (days) 2.16 ± 0.37 2.93 ± 1.08 <0.0001

Surgical site infection (%) 9.43 28.85 0.03

Note: Continuous variables are presented as mean ± standard deviation (SD) and compared using the Student’s t-test.
Categorical variables are presented as counts and percentages and analyzed using the chi-square test or Fisher’s exact
test where appropriate

Table 2 - Operative Outcomes
after Propensity Score Matching
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This study has limitations inherent to its retrospec­
tive, quasi­experimental design. While propensity
score matching was used to reduce selection bias, a
randomized controlled trial (RCT) would provide a
higher level of evidence to confirm the observed 
benefits of wound edge protectors in SSI prevention.
Additionally, our study was limited to a single center,
which may limit the generalizability of the findings to
other patient populations and surgical settings. Future
RCTs with larger sample sizes across multiple centers
could validate these results and explore specific types
of SSIs (e.g., superficial vs. deep) that wound edge
protectors may affect differentially.

Nevertheless, certain limitations must be acknowl­
edged. First, this was a retrospective, single­centre
study, which inherently limits generalisability. Second,
despite the use of propensity score matching, residual
confounding cannot be excluded. Third, we did not
stratify SSI outcomes by type (e.g. superficial vs. deep),
which may be relevant in clarifying the mechanism of
protection. A multicentre randomised controlled 
trial with stratified SSI analysis would provide more
definitive evidence and guide optimal implementation
of wound edge protectors in surgical practice.

CONCLUSIONCONCLUSION

This retrospective comparative study suggests
that the use of wound edge protectors is associated
with a reduced risk of surgical site infections (SSIs) in
patients undergoing open appendectomy for acute
appendicitis. In addition to lowering SSI rates, the
use of wound edge protectors was linked to
improved perioperative outcomes, including
reduced blood loss, lower post­operative pain, and
shorter hospital stays. However, given the observa­
tional design and potential for residual confounding,
these findings should be interpreted with caution.
Further high­quality, multicentre randomised 
controlled trials are warranted to validate these
results and guide best practices in SSI prevention.
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