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ABSTRACT

Objective: To document difference in incidence of superficia surgical siteinfection (SSSI) following primary
wound closure over a drain versus delayed wound closure after exploratory laparotomy for generalized
peritonitis.

M ethodology: A prospective cross-sectional observational study was carried out at Surgical Unit-11, Services
Hospital, Lahore, from January 2016 to December 2020. Patients between the ages of 12 and 65 years who
had presented in the surgical emergency with peritonitis requiring exploratory |aparotomy were enrolled.
Approval from Institutional Review Board and written informed consent from all the patients were obtained.
Midline laparotomy was made in all cases. In group A, primary closure of wound over a corrugated rubber
drain (CRD) was done. In group B, each patient’s wound was | eft open for twice a day dressing with saline-
soaked gauze with delayed closure on 5th post-operative day. After surgery, patients were shifted to ward and
were followed-up there for seven days. Then patients were discharged and were followed up in OPD weekly
up to the 30th day after surgery. Wounds were examined at follow up for SSSI. The data was entered and
analyzed through SPSS version 20. Comparison of frequency of SSI in both groups by using chi-square test
was done using p-value =0.05 as significant.

Results: Mean age of the participants was 35.51+14.11 years with 118 (60.20%) males and 78 (39.80%)
females. Total of 23 (11.73%) patients had SSI and 173 (88.26%) patients had no SSI. No statistical difference
of SSSI was seen between both groups.

Conclusion: No significant difference was found in the incidence of SSSIs between primary closure over a
drain and delayed wound closure following exploratory laparotomy for generalized peritonitis.
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Wound infection isthe invasion of infective organisms
through body tissue after breakdown in local and
systemic host defenses. Infection at surgical site within
30 days of surgery is surgical site infection (SSl) and
is acommon post-operative complication. It resultsin
additional interventions, prolonged stay in hos?ital,
increased cogt, increased morbidity and mortdity.” The
CDC has reported approximately 110,800 SSIsin the
year 2015.2 SS| congtitutes 20% of all hospital acquired
infections and increased mortality risk by 2 to 11 fold.
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The annual cost of SSl is estimated to be 3.3% billion
annually. On average, the length of hospital stay |s
increased by almost 10 days due to SSI per patient.
The CDC has developed a system for surgical wound
classification with the aim to identify patients with
surgical wounds that are at risk to develop SSI. It
classified surgical wounds into four types: clean as
type 1; clean/ contaminated as type Il; contaminated
astypelll; and dirty astype V. It has been noted that
the |nC|dence of deep and superficial surglcal site
infection increases with type 3 and type 4.°

Exploratory laparotomy for perforation is one of the
common cases faced by surgeons in the Emergency.
Post-surgery infection after such cases is expected.’
Various techniques are used to mitigate these. Thorough
intra-peritoneal lavage, antibiotics, and intra-abdominal
drain placement are some of the methods to reduce
deep surgical siteinfections. While multiple techniques
are adopted by surgeons for skin wound closure to
prevent superficial surgical siteinfectionsin such cases.
One of the most commonly used ways isto delay the
closure of woundsin patientswith dirty or contaminated
wounds. Some studies demonstrate that while delayed
primary skin closureis simple and cheap way to reduce
the incidence of SSl, the literature so far has failed to
provide significant evidence to support this view.®
Historicaly, delayed primary closure was used to reduce
SSI risk especialy in contaminated cases. This alows
a closed wound while reducing morbidity. But s mllar
results have not been obtained by all researchers.®

There are only limited studies done from our part of
the world on this subject. We, therefore, attempted to
document the differences in frequency of superficial
surgical site infection (SSSI) with primary wound
closure over a drain versus delayed wound closure
after exploratory laparotomy for generalized peritonitis.
The rationale for conducting this study stems from the
need to address the high incidence of SSSIsfollowing
exploratory laparotomy for perforation, particularly in
patients with generalized peritonitis. While various
techniques are employed to reduce therisk of infection,
including thorough lavage, antibiotics, and drain
placement, the optimal approach for skin wound closure
remains atopic of debate. Delayed primary closureis
widely used in contaminated wounds, but existing
evidence regarding its effectivenessin reducing SSS|
isinconclusive, with limited data from our region. By
comparing the rates of SSSI in patients with primary
versus delayed wound closure, this study seeks to
provide valuable local data that could guide clinical
practice and improve postoperative outcomes for
patients undergoing emergency laparotomy.

METHODOLOGY
IRB/ERC Approval:

A prospective cross-sectional observational study was
carried out at Surgical Unit-Il, Services Hospital,
Lahore, from January 2016 to December 2020 after
approval by the Institutional Review Board Ref No.
IRB/2015/167/SIMS.

We had a sample size of 196 cases; 98 cases in each
group was cdl culated with 95% power of test, 5% level
of significance and taking expected percentage of SSI
i.e. 23.5% with delayed closure and 5.6% with primary
wound closure over adran after exploratory laparotomy
for generalized peritonitis.® Patients between the ages
of 12-65 years who had presented in the surgical
emergency with peritonitis requiring exploration were
included in the study. The diagnosiswas based on clinical
assessment and radiological workup. All patients were
examined by consultants in the Emergency prior to
decision for exploration. After obtaining written informed
consent, the patients were allocated into two groups by
using a computer-generated randomization table.

Pre-operative resuscitation was donein all cases. All
patients were started on intravenous antibiotics and
fluids which were also continued post-operatively.
Surgery was performed under supervision of emergency
consultant in the Emergency department. Midline
laparotomy was made in all cases. After management
of intra-abdominal pathology, thorough peritoneal
lavage was done. Drainswere placed intra-abdominally.
No. 1 polypropylene was used to close the abdominal
fascia (linea alba). In group A, primary closure of
wound over a corrugated rubber drain (CRD) was
done. Dressing was done which was changed daily in
the ward. In group B, patients’ wounds were |eft open
for delayed closure on fifth post-operative day. The
same surgical team performed all surgeries. After
surgery, patients were shifted to ward. Daily wound
evaluation was done for seven days. Then patients
were dlscharged and were followed-up in OPD weekly
uptothe 30" day after surgery. Wounds were examined
at follow-up. SSSI was labelled as positiveif infection
occurred within 30 days of surgery. The following
criteria was used to define infection: presence of >1
of the following: fever (>99 F for 24 hours), pain or
redness at wound site, localized swelling, or purulent
discharge (pus) from wound. The patients, who
developed SSSI, were managed as per hospital protocal.

All datawas entered into SPSS version 20 and analyzed.
Mean and standard deviation were calculated for
numerical variables such as age. Frequency and
percentage were generated for qualitative variables
such as gender and SSSI. Affected modifiers were
controlled through stratification and to compare
frequency of SSSI in both groups, Chi-Square test was
employed using p-value=0.05 assgnificant. Stratification
of data was done to address the effect modifiers.
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RESULTS

We enrolled 196 patients in this prospective cross-
sectional observational study. Computer generated
randomization sequence was used to divide the patients
into two equal groups. Mean age of the participants
was 35.51+14.11 years with 118 (60.20%) male and
78 (39.80%) females. Mean ages of the patientsin both
groups were similar as shown in Table 1 and more than
half of the patients were male in both groups. Total of
23 (11.73%) patients had SSSI and 173 (88.26%) patients
had no SSI. When comparison of the two groups was
done, no significant difference in SSSI was found in
both groups as shown in Table 2. Stratification of surgical
site infection (SSI) in both groups with respect to age
and gender isshown in Table 3.

Table 1: Patient age and gender distribution in both
groups

Group Mean Age Male Female
Assigned (years)
Group A:

Primary

Closure | 33.42+ 12.37 | 64 (65.30%) | 34 (34.69%)
Group B:

Delayed

Closure | 37.60+ 15.48 | 54 (55.10%) | 44 (44.89%)

*= gignificant p value=0.05

Table2: Comparison of Superficial Surgical SiteInfection
(SSSl) according to group assigned

Group Assigned SSSl p-value
Yes No
GroupA:
Primary Closure | 10 (10.2%) | 88 (89.79%)
0.57
Group B:
Delayed Closure |13 (13.26%) | 85 (86.73%)

*=gignificant p value=0.05

Table 3: Stratification of Superficial Surgical Site
Infection (SSSI)

Clinical variables| Group Assigned| SSSI |p-value
Yes| No
Age=40years |Primary Closure| 2 | 72 100
Delayed Closure| 2 | 61|
Age>40years |Primary Closure| 8 | 18 1.00
Delayed Closure| 11 | 22|
Malegender | Primary Closure| 3 | 61
0.1372
Delayed Closure| 7 | 46
Femalegender |Primary Closure| 6 | 28 05163
Delayed Closure| 4 | 40

*= significant p value=0.05

DISCUSSION

Our study showed no statistical difference in frequency
of superficial surgical site infection (SSSI) among
peritonitis patients undergoing primary wound closure
versus delayed closure following exploratory
laparotomy. Surgical siteinfection has been documented
for hundreds of years.® It is also associated with
increased morbidity of the patients. Thereisan immense
interest in finding methods to reduce the surgical site
infections. Different surgical techniques were also
employed to counter this problem.™* Wound in patients
after peritonitis are classified as“dirty” classIV. These
wounds have been documented to have a higher rate
of complications. DPC was initially used for the
management of soft tissue injuries during trauma and
later was adopted elsewhere. Prospective studies have
yielded variable results. Few studies reported similar
SSSI rates when comparing primary and delayed
primary closure where as other studies have shown
that Delayed Primary Closure to have alower wound
SSSI rate than primary closure.!>® A multicenter
randomized trial from Thailand showed no statistical
differences of SSSI rates in the two groups but it was
lower in primary closure approach.* A randomized control
trail donein India showed that delayed primary closure
resulted in decreased superficial surgical siteinfections
although this did not lead to a shorter hospital stay.™®

When we review the different meta-analysis, mixed
results are seen again found no difference when
comparing SSS| between primary and delayed primary
closure!®!’. Tang suggested that delayed primary
closure may have a better outcome but there was no
significant evidence. Similar findings were also noted
by Tang in his meta-analysis.® Siribumrungwong et
al.* found no difference in the outcomes of the two
groups while Henry and Moss determined primary
closure to be more effective as opposed to delayed
primary closure. In our study, out of 196 patients
randomized into two groups, primary closure of the
wound over adrain and delayed wound closure, only
23 patients (11.73%) developed superficial surgical
siteinfections (SSSI). Thisfinding suggests arelatively
low incidence of SSSI across both groups, warranting
further analysis of the differences between the two
closure techniquesin terms of infection rates and other
postoperative outcomes.

Our is a large sample size study but we found no
statistically significant difference between either
technique although infection rate waslessin the primary
closure over CRD as opposed to delayed closure group.
Furthermore, we focused only on infection rate, and
other parameters, such as hospital stay length and
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patient preference, may also be considered. In our
view, primary closure over adrainis an efficient way
to close the abdomina wound at the primary surgery
since, athough there is no difference in outcome
between the two methods, primary closure over CRD
avoids a second intervention and allows the patient to
be more comfortable as the wound is closed at the time
of the primary surgery. From Lahore, Ghous et al.*°
reported SSIsin 13.5% patients undergoing emergency
abdominal surgeries, with staphylococcus aureus being
the most common pathogen. Khan et al.?° reported
SSIs in 12.6% patients undergoing exploratory
laparatomy while pseudomonas aeruginosa being the
most frequent cause.

One limitation of our study is the potential influence
of bacterial contamination on the development of
SSSI. While bacterial cultures were not uniformly
availablefor al patients, those obtained during surgery
could provide insight into the microbia environment
and its impact on infection rates. The presence of
certain pathogens, particularly those from bowel content
or other infected intra-abdominal sources, may have
influenced the occurrence of SSSIs independently of
the wound closure technique used. Therefore, variations
in bacterial growth and the pathogenicity of the
organisms cultured could represent a confounding
factor that may not have been fully accounted for in
our analysis. This could have affected the over all
infection rates in both groups, potentially skewing the
results and limiting the generalizability of our findings.
Furthermore, it isimportant to note that | CU admission
and other postoperative complications were not part
of the scope of this study, and future research could
benefit from investigating the impact of different wound
closure techniques on the need for intensive care and
over al recovery outcomes. Other limitations of our
study include its single-center design, which may
limit the generalizability of the findings to broader
populations, as well asthe lack of blinding in patient
allocation, which could introduce bias in outcome
assessment. Additionally, the study did not control for
patient co-mor bidities such as diabetes mellitus or
immunosuppression, which may have contributed to
variations in infection rates. Finally, the relatively
short follow-up period may not capture late-onset
infections or complications that could influence long-
term outcomes.

CONCLUSION

In conclusion, our study found no significant difference
in the incidence of SSSIs between primary closure
over adrain and delayed wound closure following
exploratory laparotomy for generalized peritonitis,

suggesting that both techniques may be equaly effective
in preventing SSls in this patient population. This
suggests that neither technique provided a significant
advantage in reducing the incidence of SSIs, indicating
that other factors, such as bacterial contamination,
patient co-morbidities, and intraoperative conditions,
may play a more critical role in infection outcomes.
We recommend that both primary closure over adrain
and delayed wound closure be considered viable options
for wound management after exploratory laparotomy
for generalized peritonitis; however, further multicenter,
randomized controlled trials with larger sample sizes
and longer follow-up periods are needed to better
understand the long-term outcomes and the role of
bacterial contamination in infection rates.
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