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Dirty laparotomy wound irrigation for prevention of surgical site infection:

a comparison of normal saline vs 1% povidone iodine solution.
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Abstract:

Background: Surgical site infection (SSI) is a
serious complication that limits the expectations
and benefit of surgical interventions following
laparotomy for secondary peritonitis. It is
associated with increased morbidity and
mortality. The effectiveness of normal saline
compared to povidone iodine in intraoperative
wound irrigation during closure of laparotomy
wounds for reduction of surgical site infection
remains contentious.

Aim and objective: The study aims to evaluate if
any, the advantages of irrigating laparotomy
wounds of secondary peritonitis with 1%
Povidone lodine solution over Normal Saline in
SSI prevention.

Methods: This was a prospective randomized
study which was carried out in the department of
surgery at Irrua Specialist Teaching Hospital over
a 12-month period. Sixty-four (64) patients who
were admitted in our department for secondary
peritonitis who met the inclusion criteria were

randomly assigned into two groups. Group A had
the subcutaneous layer irrigated with 250mls of
Normal Saline (N-S) while Group B had the
subcutaneous layer irrigated with 250mls of 1%
Povidone iodine (PVI). Post-operative wound
outcomes were measured by comparing the
infection rates of the wounds. A p-value <0.05
was considered significant.

Results: In all, there were 43 (67.19%) males and
21 (32.81%) females. The mean age in group A
was 46.67 £ 2.92 years while group B was 41.21+
2.79 years (p-value 0.18). Surgical site infection
was seen in 16 of 64 (25%) participants, 8 in each
of the sub-groups (p 1.00).

Conclusion: The SSI rate after laparotomy for
secondary peritonitis in this study was 25% each
in the Normal Saline and 1% Povidone lodine
arms. There was no significant difference.
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Introduction

Surgical site infection (SSI) is a serious
complication that limits the benefit of
surgical interventions following laparotomy
for secondary peritonitis. It is associated with
increased morbidity and mortality. Surgical
site infections (SSI) after laparotomy for
secondary peritonitis have been shown to
cause longer hospital stays, postoperative
readmissions and significantly increased
costs. It is also associated with significant
patient discomfort, financial loss, decreased
patient satisfaction and a decreased quality of
life.X? 1t also represents a considerable
burden for the patients and the healthcare
systems in terms of re-operation, increased
post-surgical pain, poor wound healing and
poor cosmetic appearance.>* Studies have
also shown that SSI in dirty laparotomy
wounds predisposes patients to incisional
hernia,® and also results in deleterious effects
such as patient psychosocial distress and
decreases  patient  productivity.®’  An
incidence of 2% to 30%, or even higher, has
been reported, depending on the indication of
surgery and patient characteristics.>

Some measures have been tested with
demonstrable success in reducing SSls in

dirty laparotomy wounds in developed

Laparotomy wound irrigation

countries, but there is rare evidence in low-
and-middle income countries, particularly in
Sub-Sahara Africa. Therefore, there is
constant debate in literatures on the best
measures for managing dirty wounds
following  laparotomy  for  secondary
peritonitis.t

Different methods have been used in an
attempt to prevent SSI in dirty laparotomy
wounds. The practice of wound irrigation is
an old time practice with acclaimed efficacy
in reducing SSI.® Some of the common
irrigation solutions that have been used in the
irrigation of surgical wounds in an attempt to
reduce SSIs include sterile water, hydrogen
peroxide, sodium hypochlorite, normal
saline, povidone iodine and antibiotic
solutions.®° Irrigation of the subcutaneous
layer shown to reduce the incidence of wound
infection by evacuating cellular debris,
trapped infected fluid contents and bacteria
from the wound surface at the time of
closure.'' However, the choice of irrigation
solution is largely based on surgeon’s
personal experience and preferences,
institutional policies and procedures or even

economic considerations.'?
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This prospective study aimed to investigate
the effects of irrigating the laparotomy
wounds of secondary peritonitis with normal
saline on SSIs compared to using 1%
Povidone lodine solution at Irrua Specialist
Teaching Hospital (ISTH), Irrua. This will
provide some guiding principle in the choice
of wound irrigation solution with respect to
infection control after laparotomy for

secondary peritonitis.

MATERIAL AND METHODS

This was a prospective randomized study
carried out in the inpatient’s surgical
department of Irrua Specialist Teaching
Hospital, Irrua, Nigeria, from October, 2021
to September, 2022 after obtaining
institutional ethical clearance and individual
written informed consent from every patient
recruited.

Inclusion criteria: All consenting patients
who were 18 years of age and above, who had
exploratory laparotomy for secondary
peritonitis from gastrointestinal perforation
within the study period.

Exclusion criteria: Patients with peritonitis
from causes other than gastrointestinal
perforation.

Patients with comorbid conditions such as

diabetes mellitus, chronic renal failure, or

Laparotomy wound irrigation

any other immunocompromised state. Also
excluded were patients who had previous
history of allergy or who were allergic to
povidone iodine.

A total of 64 patients who underwent
abdominal surgeries for secondary peritonitis
from gastrointestinal pathologies in the
different surgical units, who met the
inclusion criteria were recruited. All the 64
participants were assigned numbers 1-64.
The 64 participants were then divided into
two equal groups using simple random
sampling technique.

Group A: Participants with all odd serial
numbers were included in this group, and the
subcutaneous layer was irrigated with 250 ml
of warm normal saline before skin closure.
Group B: Participants with all even serial
numbers were included in this group, and the
subcutaneous layer was irrigated with 250 ml
of 1% povidone iodine before skin closure.
After the clinical diagnosis of secondary
peritonitis is made on the basis of detailed
history, physical examination, relevant
investigations such as chest x-ray to look for
free intraperitoneal air, abdominal ultrasound
for free intraperitoneal fluid collection were
done. Full blood count, serum electrolyte,
urea and creatinine, blood grouping and cross

matching and urinalysis were done.
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The preoperative preparation of each case
involved resuscitation with intravenous fluid
to correct for dehydration and electrolyte
imbalance and administration of parenteral
broad-spectrum antibiotics coverage at the
time of diagnosis. A nasogastric tube was
inserted and the stomach decompressed.
Foley’s catheter was passed to measure urine
output and to ensure output was adequate
before and at the time of surgery. Blood was
transfused as required when the packed cell
volume was lower than 30%.

Emergency laparotomy, after obtaining
informed consent was done. At operation,
diagnosis was confirmed and a definitive
procedure for the underlying pathology done,
followed by peritoneal lavage and an
intraperitoneal drain was kept. After fascial
closure, Group A had the subcutaneous layer
irrigated with 250mls of warm normal saline
while Group B had the subcutaneous layer
irrigated with 250mls of 1% Povidone iodine.
In both groups, skin was closed with
interrupted nylon 2/0 sutures.

All patients received empirical broad-
spectrum antibiotics for at least 72 hours
post-operatively, which was changed where
needed after culture result was obtained.
Dressing protocol and techniques for all

patients in each group remained same.

Laparotomy wound irrigation

Patients were monitored until discharge and
post-operative day 30 for the development of
SSl using the CDC classification system as a
guide. For those who had SSI, wound swab
was collected for microscopy, culture and
antibiotic sensitivity.

Data Analysis

Data analysis was performed after the
termination of the main part of the study, that
is, after the last 30-day follow up visit of the
last recruited patient. Data collected from the
study were entered into an EXCEL spread
sheet. The collected data was collated and
analyzed using statistical package for social
sciences (SPSS) version 22. Mean and
standard deviation were calculated for
quantitative  variables like age. The
categorical or qualitative variables like
gender and wound infection were presented
in terms of percentages and frequencies.
Independent sample t-test was applied for the
comparison of age between groups. Both
groups were compared for wound infection
(categorical value) applying Chi-Square test.
A p-value < 0.05 was considered statistically

significant.

RESULTS
A total of 64 patients undergoing surgery
falling under contaminated and dirty surgical
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wounds were recruited, in two groups of 32
each. The age ranged from 18-74 years in the
study, with mean age of 43.9 + 16.3 years.
Mean age in group A was 46.67 = 2.92 while
mean age in group B was 41.21+ 2.79 (p-
value 0.18). Of the 64 patients, 43 (67.19%)

were males and 21 (32.81%) were females.

Laparotomy wound irrigation

socio
the

The age distribution and other
of

participants in the two study groups is as

demographic  characteristics

shown in table-l1, were similar with no

statistically significant difference.

Table I: Socio-demographic characteristics of the patients in the two study groups.

Povidone-iodine

Normal-saline

Attributes (N=32) n (%) (N=32) n (%) a P-Value
Age (Years)
<20 4 (12.50) 1(3.13)
21-30 4 (12.50) 5 (15.63) 4.75 0.54
31-40 11 (34.38) 8 (25.00)
41-50 5 (15.63) 4 (12.50)
50-60 2 (6.25) 5 (15.63)
>60 6 (18.75) 9 (28.13)
Age (Mean + SD) 41.21+ 2.79 46.67 +2.92 1.35 0.18
Gender
Male 21 22 0.07 0.79
Female 11 10
Body mass index Mean + SD
(Kg/m?) 2432 +1.22 23.06 + 0.35 -0.99 0.32!

%% = Pearson chi-square, t= Independent student t-test

Table I1: Distribution of the causes of Secondary Peritonitis in the study arms.

Povidone lodine

Normal saline

Conditions (N=32) n (%) (N=32) n (%) P-Value
Gastroduodenal Perforation 12 (37.50) 15 (46.88)

Large bowel perforation 2 (6.25) 1(3.13) 0.175*
Small bowel perforation 8 (25.00) 2 (6.25)

Ruptured appendicitis 10 (31.25) 14 (43.75)

# = Fishers exact test, p-value > 0.05
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There were sixteen (25.00%) cases of
incisional SSI, 14(87.50%) of which were
superficial SSI, 1(6.25%) was deep incisional
SSI and organ space respectively. Of the
superficial SSI, 7 (43.75%) occurred in each
of the Povidone iodine and normal saline
subgroups respectively, while 1 (6.25%)
patient had deep incisional SSI and Organ
space infection in the Povidone iodine and
normal saline subgroups respectively. In
total, in Povidone-iodine group SSI occurred
in 8 (25.00%) out of the 32 patients while in
normal saline group, it was observed in 8
(25.00%) out of 32 patients, implying that
SSI occurred equally in both groups (Tables
).

Table I11: Occurrence of SSI in the study

subgroups.
Povidone  Normal
lodine saline P-
SSI Type (N=8) n (N=8) Value
(%) n (%)
Superficial 7 g75) 7 (s75)
incisional
DeeP 9125 0(000) oo
incisional
Organ
Space 0(0.00) 1(12.5)

# = Fishers exact test, SSI = Surgical Site Infections

Laparotomy wound irrigation

Fifty-six (56.00%) of the participants in this
study presented beyond 24 hours to the
hospital. However, this was not statistically
significant (P=0.54). The mean waiting time
before surgery in the hospital was 13.82 +
3.37 hours for Povidone lodine subgroup and
16.32 £ 4.11 hours for Normal saline
subgroup, but the difference was not
significant (P=0.64). Also, the mean duration
of Surgery among patients in Povidone
lodine subgroup was 120 minutes and the
normal saline subgroup was 136 minutes.
However, difference in mean duration was
not significant (P=0.17).

The mean estimated blood loss during
surgery was 342.90 + 32.30mls for Povidone
lodine subgroup and 336.66 + 31.81mls for
normal saline subgroup. This was not
statistically significant (P=0.891).  The
duration of post-operative hospital stay
ranged from six to thirty (6-30) days. The
mean of post-operative hospital stay was
comparable between the two subgroups,
10.75 = 6.01 and 11.13 + 6.26 days for
povidone iodine and normal saline subgroups
respectively (p=0.74). This is shown on table
V.
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Table IV: Clinical characteristics and intra-operative findings of study participants

Variables Povidone-lodine Normal saline t-test P-
(N=32) n (%) (N=32) n (%) Value
Duration of symptoms before
presentation (days)
<1 5 (16.67) 8 (25.00) 0.54
1-2 8 (26.67) 5 (15.63)
>3 17 (56.66) 19 (59.37)

Duration of surgery
(Mean + SD) min

EBL (Meanx SD) (mil)

Duration between Presentation
and Surgery (Mean £ SD) (hours)

Duration of hospital stay (Mean £
SD) days

121.9+41.71

342.90 +179.89

13.82 + 3.37

10.70 £5.55

136.12 + 38.61 1.38 0.17

336.66 +174.24  -0.14 0.89

16.32+4.11 0.47 0.64

10.75 £ 3.30 0.04 0.74

t = Independent student t-test, EBL= Estimated blood loss, Min= minutes, SD=Standard deviation

Table V: Comparison of Length of Hospital Stay of the Participants with SSI and those

without SSI.
Outcome of Frequency Mean +SD  95% conf. P- value
participants (N)=64 (days) interval
SSI 48 15.63 + 4.59 9.05-18.21
Non-SSI 16 09.07 £3.24 8.19-11.94 0.04!

t = Independent student t-test, SSI= Surgical site infection, non-SSI = non-surgical site infection.

DISCUSSION

This study evaluated the effectiveness of
wound irrigation with either normal saline or
1% povidone iodine on the potential

reduction of SSI rate following laparotomy

for secondary peritonitis in a tertiary hospital
in Nigeria. In this study, a little over two
thirds of the participants were males. This
figure is similar to findings from studies in

other developing countries'®4
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The preponderance of peritonitis among
males has been adduced to be a function of
the underlying pathologies, the majority of
which are slightly more common among
males.’® Most of the participants were 40
years and below. This may be a reflection of
the epidemiology of the underlying
pathologies such as acute appendicitis and
gastroduodenal ulcer perforation in this
study. The mean age of the participants was
43.9 £ 16.3 years. There was no significant
difference in the mean age distribution in
both study arms (P=0.18). The mean age
obtained in this study is similar to that
reported by Koranne et al,** who found a
mean age of 42.5 years amongst patients with
secondary peritonitis. This mean age is
however at variance with the study by
Ayandipo et al,*® who found a higher mean
age (48 years) among patients with secondary
peritonitis.

Of the 64 participants, the commonest cause
of secondary peritonitis was gastroduodenal
perforation (42.19%), followed by ruptured
appendicitis (37.50%). The findings in this
study are comparable to that of Ghosh et al,*®
who reported gastroduodenal perforation as
the most common aetiology among patients
with secondary peritonitis. In the said study,
gastroduodenal perforation accounted for

Laparotomy wound irrigation

48.44%, followed by ruptured appendix
(18.53%). This is similar to the findings in
this study where gastroduodenal perforation
was found to be the most common aetiology
among all patients with secondary peritonitis.
However, this is at variance with finding by
Obona et al,'” who reported ruptured
appendicitis as the commonest cause of
secondary peritonitis.  Ali et al,'® found
typhoid perforation as the most common
cause of secondary peritonitis in his study on
peritonitis. Other studies have documented
small bowel perforation as the most common
cause.'®?These differences in the results of
these studies may be due to differences in
case mix, the level of education, economic
development and availability of basic health
facilities such as immunization, safe drinking
water, safe disposal of refuse and health
awareness among the study population of
those studies: 16-21

In this study, the overall surgical site
infections (SSI) rate was 16 in 64 patients
(25.00%), with equal distribution of 8
incidents of SSI in both study subgroups. A
study by Budipramana et al,?? on the effect of
povidone iodine compared with normal
saline irrigation of laparotomy wounds
following perforated appendix, also showed
that there was no significant difference in the
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incidence of surgical site infection. So, it
corroborates our finding. This is however, at
variance with findings by Kashtel et al,? who
found that normal saline reduces the SSI rates
better than povidone iodine following
surgery for ruptured appendicitis. Similarly,
Hassan et alError! Bookmark not defined. in a
study evaluating the effect of wound
irrigation on infection rate following
appendectomy wounds reported a significant
reduction in wound contamination in the
normal saline group compared with povidone

iodine group.

However, in a study by Singah et al®*, on
clean-contaminated surgical wounds, they
observed that infection rate is higher in
wounds irrigated with normal saline than
wounds irrigated with povidone-iodine. It
should however, be noted that the difference
in methodology across the various studies,
such as variation in the concentrations and
volume of povidone iodine used, differences
in diagnosis and in the method of infection
surveillance may limit the comparison of the

various results.

In this present study, the length of hospital
stay was between 6 to 30 days. This has
obvious economic implications for the

patient and the government. The mean post-

Laparotomy wound irrigation

operative hospital stay in days was
comparable between the two groups, and
expectedly longer in patients who developed
surgical site infections (P=0.04).This is
similar to some earlier finding by Osime et
al?®, who reported a hospital stay of up to 32
days among patients who had laparotomy for
typhoid perforation. Other studies have
reported much longer duration of
hospitalization following the occurrence of
SS|.26’27

Considering our small sample size, further
studies with larger sample size, preferably
multicenter, are needed to evaluate these two

approaches.

CONCLUSION

This study showed a surgical site infection
rate of 25% which is lower than the
previously reported incidence in
contaminated and dirty wounds following
secondary peritonitis in many literatures.
This lower rate may have been due to the use
of normal saline or 1% povidone iodine
irrigation of the wounds. The study however,
did not show a significant difference between
normal and povidone iodine in reducing
surgical site infection when used as irrigant
of the subcutaneous layer following

laparotomy for secondary peritonitis. We
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therefore recommend the use of normal
saline as an irrigation fluid because it is

readily available, cheaper and has no known Funding: The authors received no financial
sensitivities as applies to povidone iodine. support for the research, authorship, and/or

publication of this article.
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