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Abstract

Background: In clean surgery, the argument for antibiotic prophylaxis may not be valid, especially for
procedures that do not use prosthetic material. The infection rate in such cases is very low. Guidelines specify
that the rate of wound infection in clean surgery should not exceed 4%.

Objective: To determine the incidence of surgical-site infection and assess its association with documented
single-dose antibiotic prophylaxis among children undergoing clean elective inguinal surgery.

Methods: A prospective cohort study was conducted at the Department of Paediatric Surgery, Shaikh Zayed
Medical Complex, Lahore. Consecutive eligible children undergoing clean elective inguinal surgery were enrolled
before surgery and followed prospectively for 30 days. Participants were categorized according to whether a single
preoperative dose of antibiotic prophylaxis was documented or not as part of routine clinical care. During the one-
year study period, 70 eligible children (35 in each group) were enrolled and followed prospectively.

Results: Thirty-five children received a documented single preoperative dose of intravenous cephradine, while
35 did not receive prophylactic antibiotics. Antibiotic-exposed cohort received a single pre-operative dose of
intravenous cephradine (50 mg/kg/day), whereas antibiotic-unexposed cohort received no prophylactic
antibiotic. There were no statistically significant differences between the antibiotic and no-antibiotic groups. At
the 30th postoperative day, 68 (97.2%) patients had grade 0 wounds, with 34 patients in each study group. One
surgical-site infection occurred in each cohort.

Conclusion: The use of prophylactic antibiotics in clean paediatric inguinal surgery does not confer any
additional benefit for favourable wound outcomes or the prevention of surgical wound infection.
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Introduction
urgical-site infection has been defined by the

Centers for Disease Control and Prevention
(CDC) as the growth of pathogens at the surgical
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site, involving the skin, deeper tissue layers, or an
internal organ or cavity, within 30 days of surgical
intervention.! Surgical site infections (SSls) have
been a significant contributor to health care costs,
morbidity, and mortality, and are accountable for a
large number of nosocomial infections.?

When the surgery is clean, contaminated, or
dirty, the risk-to-benefit ratio favors antibiotics. This
has led to the universal acceptance of antibiotic
prophylaxis in surgery. However, in clean surgery, a
similar prophylaxis argument may not be valid,
especially when no prosthesis is used, as the
infection rate in such cases is very low.3

Several studies and clinical evidence
support the concept that prophylactic antibiotics in
clean surgery are not mandatory, but are
overemphasized out of fear of infection, which
perpetuates the old practice. Recent meta-analyses
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of similar studies either dismiss or discourage the
use of perioperative prophylactic antibiotics.*
Various studies conducted in both general and
teaching hospitals show inappropriate use of
antibiotics in 52% of inpatients and 28% of
outpatients in general hospitals, and 60.36% of
patients in teaching hospitals.>

Currently, limited local data are available to
determine outcomes of postoperative surgical SSI in
clean inguinal surgery, with patients either taking a
single-dose antibiotic or no antibiotic. The rationale
for the study is to provide local evidence and reduce
unnecessary antibiotic use in the paediatric
population undergoing clean surgery to prevent the
development of resistance and allergic reactions, as
well as to minimize health care costs. Therefore,
aim of this study is to determine the incidence of
surgical-site infection and assess its association
with documented single-dose antibiotic prophylaxis
among children undergoing clean elective inguinal
surgery.

Methods

A prospective, single-centre, observational
cohort study was conducted in the Department of
Paediatric Surgery, Shaikh Zayed Medical Complex,
Lahore, from July 2022 to June 2023. Children were
enrolled before elective surgery and followed
prospectively for 30 days after the procedure. The
study included all eligible participants available
during the predefined one-year recruitment period.
Because this was a single-centre observational
cohort, The sample size was calculated using the
Raosoft online sample size calculator, with a 95%
confidence level, a 5% margin of error, and a
response distribution of 50%, against a total eligible
population of 84 patients presenting during the one-
year study period. The minimum recommended
sample size was 70.

Consecutive sampling was used. All
children presenting during the study period who met
the eligibility criteria were invited to participate.
Participants were not assigned to receive or not
receive antibiotics by the research team. Antibiotic
exposure was recorded according to the
perioperative treatment documented by the treating
surgical team. The exposure of interest was receipt
of a single preoperative dose of intravenous
cephradine at induction. Children with documented
receipt of cephradine were classified as the
antibiotic-exposed cohort, whereas those with no
documented prophylactic antibiotic were classified
as the antibiotic-unexposed cohort. The decision to
administer prophylaxis was made as part of routine
perioperative care and was not determined by the

investigators. Neither cohort received routine
postoperative prophylactic antibiotics.

Written informed consent was obtained from the
parent/legal guardian of each participating child
prior to inclusion in the study and verbal assent of
children was taken where applicable. Patients aged
2 to 14 years undergoing elective inguinal surgery
with a normal complete blood count were included
in the study. Patients were excluded if they had an
obstructed inguinal hernia, systemic diseases,
prolonged surgical duration, prior surgeries, rashes
in the genital area, congenital genitourinary
malformations on examination, known bleeding
disorders, or were immune compromised.
Additionally, children with any documented systemic
condition affecting wound healing or those requiring
antibiotics for any other reason were also excluded.
Besides wound status, other variables, such as
weight, socioeconomic status, diagnosis, and
operative time, were also recorded.

In both cohorts, patients were shifted to
post-operative wards and discharged on the first
post-operative day. Wound dressing was removed
after 24 hours in both groups. Patients were advised
to shower and maintain routine hygiene. Wound
was assessed at the 7th and 30th postoperative day
using “The Southampton Wound Scoring System”.
Parents were informed in detail about the signs and
symptoms of wound infection (redness, fever, and
pus oozing from the wound) and advised to seek
prompt consultation and follow-up. Patients who
developed wound infection were admitted and
managed with daily dressings and antibiotics if
needed. The wound swabs from these patients were
sent for culture and sensitivity testing, and they
were treated accordingly. The underlying cause of
infection was also noted. Wound infection was
defined as the presence of redness, pain, warmth,
swelling, or purulent discharge at the surgical
wound. Wounds were assessed on the 7th and 30th
postoperative days using the Southampton Wound
Scoring System, where Grade 0 indicates normal
healing, Grades I-lll represent increasing degrees
of bruising, erythema, inflammation, or serous
discharge, and Grades IV-V indicate purulent or
deep/severe wound infection. Participants who did
not complete the 30-day assessment were
documented as lost to follow-up, and their last
known wound status and reason for non-attendance
were recorded.

Data were entered and analyzed using
SPSS version 26.0. Categorical variables, including
gender, socioeconomic status, diagnosis, and
wound grade, were presented as frequencies and
percentages, Wwhereas quantitative variables,
including age, weight, operative duration, and
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hemoglobin level, were presented as
meantstandard deviation. The normality of
guantitative variables was assessed using the
Shapiro—-Wilk test. The Chi-square test was used to
assess associations between categorical variables
and study groups, while the independent-samples t-
test was used to compare mean age, weight,
operative duration, and hemoglobin levels between
the two groups. A p-value <0.05 was considered
statistically significant.

Results

During the study period, 70 patients met the
eligibility criteria. The majority were male (62;
88.6%), with only 8 female patients (11.4%). The
mean age was 4.46+3.05 years, and the average
weight was 18.33+9.86 kg.

There were no significant differences
between the two cohorts in terms of age, gender
distribution, body weight, or socioeconomic
background (p >0.05 for all comparisons).

Inguinal hernia was the most common
diagnosis, observed in 46 patients (65.7%), followed
by undescended testis in 15 (21.4%) and hydrocele
in 9 (12.9%). Diagnosis distribution did not differ
significantly between groups (p=0.589). The
Comparison of Baseline and Clinical Characteristics
Between cohorts is shown in Table-1.

On the 7% postoperative day, wound
assessment showed that 68 patients (97.1%) had
healthy wounds with no signs of infection
(Southampton Grade 0). Two patients (2.9%), one
from each group, developed a wound infection,
graded as Grade 4b according to the Southampton
Wound Grading. Both were managed with
appropriate surgical care and antibiotics. Cultures in
both cases grew Staphylococcus aureus, which was
pansensitive. By the 30th postoperative day,

complete wound healing was observed in all the
patients.

No significant associations were found
between wound infection and the use of
preoperative antibiotics (p =0.368), socioeconomic
status (p=0.334), or operative time (p =0.229). The
mean operative time was 38.5£10.95 minutes.
Operative duration was also comparable between
groups (p=0.229). Association of Wound Infection
at 30" Postoperative Day with Study Variables is
shown in Table-2.

Discussion

Extensive unnecessary antibiotic use has
been associated with the emergence of antibiotic
resistance, thereby reducing their effectiveness and
increasing the cost of treatment.?® Presently,
prospective cohort provides local observational data
on SSI occurrence among children undergoing clean
inguinal surgery, according to whether perioperative
antibiotic prophylaxis was documented.

Antibiotic prophylaxis has been considered to
decrease infection-related costs and post-operative
morbidity, and to reduce hospital stay, but its use is
also associated with potential risks of allergic
reactions, antibiotic side effects, drug interactions,
and thrombophlebitis. Excessive use of antibiotics
has also been associated with community-acquired
Methicillin-resistant Staphylococcus aureus
infections.” The patients in both the cohorts in at
present had hospital stays within the standard
duration, and there were no significant postoperative
complications in either group. Developing hospital
protocols for antibiotics and improving hygiene
conditions can help reduce bacterial resistance.® In
this study, special consideration was given to
following proper aseptic surgical techniques.

Table 1: Baseline and clinical characteristics of both study groups. (n=70)

Variables Category Antibiotic n (%) No Antibiotic n (%) @ Total Chi-square p-value

Age (years) <3 20 (52.6) 18 (47.4) 38 0.230 0.631
>3 15 (46.9) 17 (53.1) 32

Gender Male 29 (46.8) 33(53.2) 62 2.258 0.133
Female 6 (75.0) 2 (25.0) 8

Socioeconomic Lower 10 (43.5) 13 (56.5) 23 2.191 0.334

status Middle 21 (50.0) 21 (50.0) 42
Upper 4 (80.0) 1 (20.0) 5

Diagnosis Inguinal hernia 25 (54.3) 21 (45.7) 46 1.060 0.589
Undescended testis 6 (40.0) 9 (60.0) 15
Hydrocele 4 (44.4) 5 (55.6) 9

Operative duration <35 13 (41.9) 18 (58.1) 31 1.447 0.229

(minutes) >35 22 (56.4) 17 (43.6) 39

Weight (Kg) <15 20 (51.3) 19 (48.7) 39 0.058 0.810
>15 15 (48.4) 16 (51.6) 31
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Table 2: Association of wound infection at 30t postoperative day. (n=70)

Variable Category No Wound Infection n (%) = Wound Infection n (%) @ Pearson x? Exact p-value

Preoperative Antibiotic 34 (97.1) 1(2.9) 0.000 1.000

antibiotic use No antibiotic 34 (97.1) 1(2.9)

Socioeconomic Lower 22 (95.7) 1(4.3) 0.366 1.000

status Middle 41 (97.6) 1(2.4)
Upper 5 (100.0) 0 (0.0)

Age <3 years 37 (97.4) 1(2.6) 0.015 1.000
>3 years 31 (96.9) 1(3.1)

Gender Male 60 (96.8) 2(3.2) 0.266 1.000
Female 8 (100.0) 0(0.0)

Diagnosis Inguinal hernia 45 (97.8) 1(2.2) 1.126 0.571
Undescended testis 14 (93.3) 1(6.7)
Hydrocele 9 (100.0) 0 (0.0)

Operative time <35 min 31 (100.0) 0(0.0) 1.637 0.499
>35 min 37 (94.9) 2(5.1)

Weight <15 kg 38 (97.4) 1(2.6) 0.027 1.000
>15 kg 30 (96.8) 1(3.2)

A randomized, prospective study was
conducted by Vaze et al., which included a total of
251 patients. Patients in Group A (Control Group)
were given a standard protocol: a single dose of
intravenous antibiotic at the time of induction and 3-
4 days of oral antibiotics thereafter. Whereas
patients in Group B (Case Group) underwent a
similar surgical procedure without pre-induction or
post-operative antibiotics. The frequency of surgical
site infection in the case group was 3.73%, and in
the control group, 2.22%. The detected difference in
the frequency of surgical site infection was
statistically inconsequential (p value =0.7027). The
general infection frequency in both the case and
control groups was 2.89%. A local study done at
AIMS Muzaffarabad, Pakistan, concluded that
antibiotic prophylaxis in clean surgery is not
significantly associated with a lower incidence of
wound infection postoperatively.® Currently, the
patient population was divided into two cohorts and
the antibiotic of choice for prophylaxis was
Cephradine at a dose of 50mg/kg/day. The surgical
procedures were sterilized and disinfected before
and after the procedures in both groups, and similar
post-discharge care was provided to each patient.

The most important factor to determine
surgical wound status was the Southampton
grading. Most wounds were grade 0 on the 7" and
30th postoperative days, consistent with CDC
criteria. There was one patient with wound grade 4b
in the control group and one patient with wound
grade 5 in the other group. The difference was
because of poor hygiene of wounds in one patient,
and the other patient was immunocompromised
after getting infected with measles after surgery.

Overall, results showed no significant effect of
antibiotic prophylaxis on wound infection.

A study conducted in Nigeria found that of
the total 104 procedures, wound infection occurred
in 5 cases, resulting in an infection rate of 4.8%. Of
the total number of wound infections, three involved
infants and children of preschool age who were 5
weeks, 7 weeks, and 1.5 years old, respectively 9. It
is noteworthy that they all belonged to the group of
children who were often in nappies. The remaining
two wound infections happened in the collective
school/adolescent-aged group. At present, a
paediatric population aged more than 2 years, both
genders, and all socio-economic statuses were
included to overcome bias related to affordability,
and were divided into two groups: a control group
and a no-antibiotic group. In this study, age range of
2-14 years was considered to exclude factors such
as inadequate hygiene and groin wound location,
which are prone to contamination in young children
wearing wet nappies, and may increase the risk of
infection.10

Socioeconomic status, a leading factor in
affordability, hygiene, nutrition, and patient care, can
affect outcomes and was critically analyzed during
the study period. There is multiple evidence
supporting no need for cautionary use of antibiotics
in clean surgery. The limitation of the available
evidence is that the research is being conducted in
developed countries where standard protocols are
established and followed. The results of such
studies cannot be replicated in the scenario of
developing countries. Socio-economic status of the
patients in this study was alsonoted. It was found
that it had played no role with respect to wound
infection or any other postoperative morbidities. In
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developing countries, there is a constant fear of
wound infections associated with poor hygiene,
financial constraints, malnutrition, etc. In such
situations, the potential chances of infections lead to
surgeons’ use of antibiotics without any rationale,
even in cases of clean surgeries.!?

Wound healing is a complicated process,
and nutrition plays an important role in the
development of new tissue. In this study, weight
was also analyzed to assess the patient's nutritional
status. To determine if the weight/general nutritional
status of the patient had any impact on the wound
healing, as well as the requirement of surgical
prophylaxis. Children with an average weight of 18
kg and all grades of wounds were included to
assess the need for antibiotics.It is suggested that if
the body’s immunity is low, tissue repair will be
sluggish. Overlooking the nutritional health of the
individual might compromise all the wound
management measurements taken entirely. It is well
established that good nutritional status will improve
healing.1?

For this reason, hemoglobin levels of the
patients in this research were recorded. Although no
statistically  significant outcomes were found,
considering its effect on wound healing. There are
numerous mechanisms by which iron deficiency
may harm wound healing. Hypoxia plays an
important role in impaired wound healing, according
to the literature.13

A study suggested that the operative time
was considered to be a substantial risk factor for
SSls. The longer the operative time, the higher the
risk of infection.'4 In present study, operative time of
more than 60 minutes was excluded. The time taken
to perform the procedures was less than or more
than 35 minutes per procedure, and there was no
significant effect of operative time on wound status.

Cheng et al. suggest that prolonged surgical
time is a demonstrated hazard for surgical site
infection in children. There were no significant
differences, and, therefore, these were not the
factors associated with SSI in this study. Moreover,
the 57 stressors of varying extent and duration can
significantly alter healing.1®

The association of antibiotic use and wound
infection based on gender was observed to be
statistically insignificant. In clean paediatric surgical
procedures, the risk of surgical site infections is
exceedingly low. Unnecessary antibiotic use in
children can lead to harmful side effects like
increase risk of infection with community acquired
Methicillin-resistant Staphylococcus Aureus and
antimicrobial resistance.'® In a carefully selected
paediatric  population, administering antibiotic
prophylaxis may provide no additional benefit.”

The main limitations of this study include its
small sample size and single-center design, which
may limit generalizability. The naturally low SSI rate
in clean paediatric inguinal surgery may reduce the
ability to detect significant differences.

Conclusion

Surgical-site infection was uncommon
among children undergoing clean elective inguinal
surgery in this single-centre prospective cohort. No
statistically significant association was observed
between documented single-dose preoperative
antibiotic prophylaxis and SSI.
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