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ABSTRACT

Surgical site infections (SSls) in elective hernia surgeries pose significant
postoperative challenges. This study investigates the impact of
single-dose versus multidose antibiotic prophylaxis on the incidence of
SSlIs and related complications, specifically in inguinal hernia repairs. A
total of 100 patients undergoing elective groin surgery were randomly
assigned to either a single-dose (SD) or multiple-dose (MD) antibiotic
regimen group. Both groups received ceftriaxone 1g intravenously, with
the MD group continuing the antibiotic postoperatively. Surgical
outcomes, including SSl rates, were monitored and analyzed. Of the 100
patients, 5 developed SSls, with 4 in the SD group and 1 in the MD group.
The difference in infection rates between the groups was not statistically
significant. Staphylococcus was the most common microorganism
isolated. Complications were minor and similar across both groups. A
single-dose antibiotic regimen is effective and cost-efficient for SSI
prevention in elective hernia surgeries, reducing the risks associated with
prolonged antibiotic use.

| ISSN: 1993-6095 | Volume 18 | Number 9 | 637

| 2024 |



Res. J. Med. Sci., 18 (9): 637-642, 2024

INTRODUCTION

MATERIALS AND METHOD

Surgical site infections (SSls) are a critical concern in
postoperative care, often leading to prolonged hospital
stays, increased healthcare costs and elevated
morbidity and mortality rates, particularly in rural
areas™. Sl are associated with increased morbidity as
well as mortality due to high risk of complications
including need for revision surgery, prolonged
hospitalization, reduced work capacity and
productivity, poor quality of life and need for antibiotic
therapy., sequelinclude revision surgeries, poor quality
of life, prolonged antibiotic treatment etc”. Effective
prevention of SSIs relies heavily on antimicrobial
prophylaxis, along with other factors like proper
operation theatre sterilization, surgical expertise, and
patient preparation”. However, the overuse of
antibiotics, driven by the fear of infection, can lead to
significant financial burdens and the development of
antibiotic-resistant organisms. Ceftriaxone is widely
regarded as a safe and effective prophylactic antibiotic
due to its broad-spectrum efficacy and favourable
safety profile. This study seeks to compare the
outcomes of single-dose versus multiple-dose
antibiotic regimens in elective hernia repairs,
specifically focusing on the incidence of SSIs and
related complications.

Inguinal hernias, which represent the majority of
abdominal wall hernias, are frequently treated with
mesh hernioplasty-a procedure known for its low
recurrence rates. Although these surgeries are
classified as clean with a low risk of SSls, infections can
still occur, warranting the need for effective
prophylactic measures!*®. This study aims to explore
the impact of antibiotic prophylaxis on SSI rates in
hernia surgeries, considering variables such as the

duration of the surgery and individual patient
characteristics.

SSls  are among the most common
healthcare-associated infections, especially in

developing countries, where they contribute to severe
complications, including the necessity for revision
surgeries and extended hospitalizations. Preventive
strategies, such as rigorous sterilization practices and
the use of prophylactic antibiotics, are crucial, though
the prolonged use of antibiotics raises concerns about
antimicrobial ~ resistance!”’. Clinical  guidelines
emphasize the need for the rational use of antibiotics,
with evidence suggesting that a single preoperative
dose may be sufficient for preventing SSls.

However, research in the Indian context remains
limited. This study aims to assess the efficacy of
single-dose versus multidose antibiotic prophylaxis in
clean elective surgeries, with the goal of determining
the most effective approach for SSI prevention.

This study included 100 eligible patients who were
admitted for elective groin surgery. The patients were
randomly assigned to one of two groups, each
consisting of 50 individuals: a single-dose pre-operative
(SD) group and a multiple-dose (MD) group.
Participants who consented to the study were
randomly allocated into the groups using simple
random sampling. Detailed information was collected
and recorded for each patient, including
sociodemographic  variables, medical history,
complaints, diagnosis and any coexisting conditions.

Inclusion Criteria:

e Age between 18 and 55 years.
e Willingness to provide consent.
e Diagnosis of inguinal hernia.

Exclusion Criteria:

e  Lack of consent.

e Age below 18 years.

e Recurrent,incarcerated, strangulated, bilateral, or
femoral hernias.

e Diabetic patients.

e  Patients with liver or renal impairment.

e  Patients on steroid medication.

e  Patients with antibiotic allergies.

e Patients who received antibiotics <a week before
surgery.

e  Patients with compromised immune systems.

e Patients with local skin infections or disease at the
incision site.

Randomization: The patients were divided into two

groups of 50 each through simple random sampling.

e Group l: Single-dose group received a single dose
of ceftriaxone 1g intravenously at the time of
anesthesia induction.

e Group ll: Multiple-dose group received ceftriaxone
lgintravenously at anesthesiainduction and twice
daily for two days postoperatively.

All patients underwent a standard Lichtenstein hernia
repair. Preoperative skin preparation was performed
with Povidone-iodine and groins were shaved the day
before surgery. Post-surgery, a sterile dressing was
applied and no further antibiotics were given to the
study group. Wounds were inspected 48 hours
post-surgery and dressings were removed, with no
further dressings applied. Follow-up was conducted by
non-operating surgeons on the 7th day and one month
post-surgery.

Infection development within one month was assessed

based on criteria such as pus discharge, microorganism

isolation from the incision, or culture-positive
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superficial incision with signs of infection. Infections
were managed with dressings and if necessary, sutures
were removed for drainage. If infections worsened,
antibiotics were administered. The study results
focused on evaluating superficial and deep surgical site
infections (SSI).

Statistical Analysis: Data were analyzed quantitatively
for mean and standard deviation, including
preoperative antibiotic usage and wound site infection
rates. The Chi-square test was used to identify
significant associations between the groups, with a
p<0.05 considered statistically significant.

RESULTS AND DISCUSSIONS

Patients undergoing elective surgery for uncomplicated
inguinal hernia were selected for inclusion in this
study. Information was meticulously gathered on
surgical site infections, duration of hospitalization, and
related costs, followed by thorough organization and
analysis. Only those individuals who fully satisfied the
inclusion criteria and were comparable across all
relevant factors were included in the research. Data
was collected from two groups. Group |, consisting of
50 patients receiving a single-dose antibiotic regimen,
and Group I, comprising 50 patients on a multidose
antibiotic regimen. Both groups underwent elective
hernia surgery.

Table 1: Patients’ Demographic Data.

Group | Group Il Total
Mean Age (Years) 36.22 37.89 18 to 55 years
Site Right 29 27 56
Left 21 23 44
Type Direct 39 34 73
indirect 11 16 27

The patients in both groups were compared on basis of
baseline characteristics including age, gender, type and
side of the hernia. The average age was 36.22 years
and 37.89 years in the group | and group Il
respectively, with the range of patients being from 18
to 55 years. Out of 50 patients in the group I, 29
patients (58.0%) had a hernia on the right side and 21
patients (42.0%) had a hernia on the left side. In the
group Il (50 patients), 27 patients (54%) had a hernia
on the right side while patients (46%) had a hernia on
the left side. With regards to the type of hernia, 39
patients (78.0%) had a direct hernia and 11 patients
(22%) had an indirect hernia in the group I. In the
group Il, 34 patients (68%) had direct hernia and 16
patients (32%) had an indirect hernia. A total of 73
patients (73%) and 27 patients (27%) had direct and
indirect hernias respectively. The patients’
demographic data are shown in Table-I.

Table 2: Surgical Site Infection.

Infection Group | Group Il Total
Present 4 1 5
Absent 46 49 95
Cellulites 2 1 3
Mesh infection 1 0 1
Pus discharge 1 0 1

Out of the 100 patients, 5 (5%) developed wound
infections. Among these, 4 patients were from Group
I, while only 1 patient was from Group Il. Although the
number of infections was lower in Group IlI, the
difference in infection rates between the two groups
was not statistically significant (Table 2).

SSI was Grouped as Follows (Using CDC Criteria):
Superficial SSI: Wound cellulites/erythema/purulent
discharge from the wound.

Deep SSI: Mesh infection.
No significant difference was found between the study
groups on analyzing the sub types of infection.

Table 3: Correlation Between Operative Variables and Surgical Site Infection.

Variable Infected Uninfected
Duration of surgery in minutes 52.5+17.45 46.34+13.48
Pre-operative hospital stay 5.04+2.36 4.1443.09
Post operative hospital stay 4.0613.18 2.67+1.36
Total hospital stays 9.1+5.54 6.81+4.45

Surgery related factors duration of surgery was
analyzed and were comparable in the two groups. The
mean duration of surgery was 49 minutes and was
comparable in the study groups. The mean
pre-operative hospital stay, mean post operative stay
as well as the total hospital stay was comparable in
both the groups (Table 3).

Table 4: Isolated Microorganisms Cultured in Patients with Infections.

Microorganism Total
Staphylococcus 3
Streptococcus 1
Klebsiella 1

The wound sites were tested for microorganisms,
revealing that among the five patients with wound
infections, three were found to have Staphylococcus
infections, one had a Streptococcus infection and one
was infected with Klebsiella. All patients diagnosed
with Streptococcus were re-evaluated one month after
discharge to check for any secondary infections.

Table 5: Complications in Patients of Both Groups.

Complications Group | Group Il
Urinary retention 2 1
Hydrocele 1 0
Seroma formation 1 1
Orchitis 0 0

Both the groups were also analyzed for any
postoperative complications. Two patientsin the group
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I and one patient in group Il developed urinary
retention after the surgery. The patient were
catheterized and discharged. De-catheterization was
successfully done at the time of suture removal. One
patient in the group | was also diagnosed with
hydrocele and was treated conservatively till 1-month
post-surgery. The patient was analyzed 30 days after
the discharge and was advised to visit again for
hydrocele surgery after six months but he did not join
the follow-up. One patient in each group were
diagnosed with seroma and treated conservatively. The
complication rate of both groups was statistically
insignificant (p>0.05).

Antibiotic prophylaxis remains recommended for
elective surgeries involving prosthesis implantation, as
the risk of infection, though potentially severe,
warrants precaution. However, the necessity of
antibiotic prophylaxis in elective procedures like
inguinal hernia repair is still a topic of debate. The
extremely low incidence of wound infections and the
high quality of surgical management are often cited as
reasons against the routine use of antibiotic
prophylaxis in inguinal hernia repair®. The reported
incidence of surgical site infections (SSls) following
mesh repair of inguinal hernias varies widely, ranging
from 0%-9%". This significant variation in SSI rates
can be attributed to differences in study design
(retrospective and non-randomized versus prospective
and randomized), surveillance methods (surgical team
versus independent observer), definitions of wound
infection (lack of a standard definition versus CDC
definitions), follow-up duration and the type of surgery
performed (mesh repair versus non-mesh repair)™**.
A Cochrane meta-analysis conducted in 2004 examined
the prophylactic use of antibiotics, but the findings
were inconclusive regarding their effectiveness. Given
that inguinal hernia repair is one of the most
commonly performed surgeries worldwide, both the
misuse of antibiotics and the occurrence of surgical site
infections result in significant medical and social costs.
Thus, it is crucial to establish clear evidence on the
appropriate use of antibiotics in such procedures***.,
Critics of antibiotic use contend that patients
undergoing Lichtenstein hernia repair still experience
infections despite receiving antibiotics and excessive
use of these drugs can contribute to antibiotic
resistance. Additionally, there is concern that patients
might face severe allergic reactions and the frequent
use of antibiotics in this procedure could place a
significant financial burden on the healthcare system.
Conversely, an infection following mesh repair can
increase the likelihood of recurrence by four times and
may necessitate drainage and removal of the mesh.
This suggests that while the mesh itself does not

inherently pose an infection risk, when an infection
does occur, it tends to be severe!™,

Our study found a wound infection rate of 5%, which
is higher than reported in other studies. An earlier
investigation conducted at other institution showed a
surgical site infection (SSI) rate of 8% for inguinal
hernias. There is limited reliable data on wound
infection rates in hospitals within the developing world
and only a few trials have addressed this issue™*°.
Tzovaras et al. conducted a study to assess the
effectiveness of antibiotic prophylaxis in elective open
inguinal hernia repair with a prosthetic mesh. Their
findings indicated that antibiotic prophylaxis did not
provide significant benefits for this procedure™”.
Similarly, a randomized prospective study by
Al-Fatah™® reached the same conclusion. In contrast,
Ullah*®. studied 166 patients, splitting them into
antibioticand placebo groups and found that antibiotic
prophylaxis was more effective for mesh plasty.
Various studies have explored the efficacy of antibiotic
prophylaxis in elective hernia repair, but results differ
due to variations in study conditions. In Yerdel®.'s
study, the infection rate was 9% in the control group
compared to 0.7% in the antibiotic group. Similarly,
research by Celdran™ and Usang et al. also found that
theincidence of surgical site infections (SSI) was higher
in the control group than in the antibiotic group.

Our study found a positive correlation between the
length of pre-operative hospital stay and the likelihood
of developing post-operative surgical site infections
(SSl). Patients with SSI had an average pre-operative
hospital stay of 5.04+2.36 days, compared to 4.14+3.09
days for those without SSI. This difference was
statistically significant (p=0.035). It is well-established
that a longer pre-operative hospital stay increases the
risk of colonization by resistant bacteria™. Since we do
not have a day care facility, all our patients were
admitted asinpatients, leading to longer pre-operative
stays in our study. We believe this scenario is common
in many institutions in the developing world.
Tzovaras™”, Aufenacker™ and Perez” found in their
studies that prophylactic antibiotics did not prevent
surgical site infections (SSI) following inguinal mesh
repair. In our study, 80% of patients developed
superficial SSI. Similarly, research by Tzovaras et al.,
Celdran et al., Ergul et al and Jain et al. also reported
that all SSIs were superficial™*®***, Research
indicates that the incidence of mesh infection ranges
from 0.35%-1%. In our study, one patient experienced
deep surgical site infections (SSI) that required mesh
removal. However in the studies by, Aufenacker”” and
Othman™! reported no cases of mesh removal. In the
studies by Perez’”® Shankar® and Yerdel™ a few
patients had mesh removal. one patient in each of
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Perez” and Shankar® and three patients in the
placebo group of Yerdel™ with deep SSI.

CONCLUSION

In conclusion, Our research compared single-dose
versus multiple-dose antibiotic prophylaxis for hernia
repair, revealing that the infection rates were similar
between the two regimens. This indicates that a
single-dose regimen is as effective as multiple doses
and is more cost-effective for uncomplicated elective
surgeries. Additionally, single-dose prophylaxis helps
avoid the higher costs and risks associated with
long-term antibiotic use, including antibiotic resistance.
Therefore, incorporating a single-dose regimen into
routine practice could reduce SSI risks and alleviate
unnecessary financial burdens. Further evaluation is
needed to confirm the overall cost-effectiveness of
antibiotic prophylaxis in such settings.
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