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ﬂBSTRACT X

Background: Infection of the surgical site is one of the major unfavorable events prevailing in
patients hospitalized post-surgery and is one of the dominant confributors to postoperative
complications. This study aimed to determine the frequency of surgical site infection in patients
undergoing emergency exploratory laparotomy at a Tertiary Care Hospital.

Methods: A descriptive study was conducted at the Department of Surgery, Civil Hospital, Karachi,
from February 22, 2021, to August 22, 2021, in which, after obtaining verbal consent from patients,
data were collected prospectively. Using non-probability consecutive sampling, 115 patients were
included who met the diagnostic criteria. Data analysis was conducted using SPSS Version 20.
Qualitative variables were presented as frequencies and percentages, and quantitative data was
presented as simple descriptive statistics, giving mean and standard deviation. To ascertain the
impact of the effect modifiers on the outcome variable, they were controlled through stratification.
After stratification chi-square test was applied, faking a p-value of <0.05 as significant.

Results: Mean age, duration of surgery and length of hospital stays in our study was 42.98+5.35 years,
2.89+1.68 hours and 3.78+1.41 days. 60 (52.2%) were male and 55 (47.8%) were female. Out of 115
patients included in this study, 25 (21.7%) and 90 (78.3%) had and did not have surgical site infection.

Conclusion: Such high frequency, even affer taking maoximum precautionary measurements,
demonstrates that potentially alterable independent determinants for surgical site infection after
abdominal surgery might be considered plausible indicators of SSI and that an appropriate course
of action to prevent them needs to be considered.
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INTRODUCTION

Surgical site infections (SSI) are frequently reported
nosocomial infections and are not only a crucial
cause of morbidity and mortality but also cause a
serious economic burden throughout the world 2,
The consequences it has on the hospital as well as
on the patient are unfavorable. This results in the
patient and their family suffering from social and
economic loss due to the increasing length of stay
of patient’. The determinants of SSI's incorporate
wound factors, surgery-related factors, and host
factors*s. The department of surgery is a setting with
an excessive occurrence of nosocomial infection,
and proliferating substantiation proposes progress
has been made in the practices for infection
confrol, including enhanced sterilization methods,
barriers, operating room ventilation, techniques for
surgery, and obtfainability of  antimicrobial
prophylaxis®. The rates of SSI appeared to span
between fewer than 1% to greater than 10%, and
75% of SSl-related demises are confinuously
accountable to SSI78.They are a prime source of
recurrent  admission, which may lead to
drawbacks like delay in the healing of wounds
and correction surgery?’.

The CDC definitions for monitoring of surgical site
infections take info consideration 3 classes of
wound infections: superficial, deep incisional
SSI, and  organ/space SSI. Patients can be
debilitated due to SSI, and this can lead to
greatly increased health care costs'®. Several
elements influencing the rate of infection  include
skin preparation, wound contamination,
the duration of pre-operative hospital stay,
drainage of wounds, patient’'s age, duratfion of
surgery, and technique and skill of the surgeon''.
Several studies regarding bacteriology show
that both gram-negative and gram-positive
microorganisms  have  participated in the
occurrence of infection of surgical wounds'?. High
energy trauma, severance of soft tissue wounds,
and alterations in  vascularity leads to an
exponential rise in the complication rate'®. The
significant consequences suffered by patients with
SSI necessitate efforts to develop strategies to
prevent these infections. The factors related to the
management and care are exirinsic, and the
patientrelated factors are intfrinsic'#. Another study
followed all patients who underwent emergency
exploratory laparotomy and found the occurrence
of this infection to be 17.7%!5.

SSIs continue to be a crucial difficulty in hospital
practice even though there is a better
understanding of the disease pathophysiology,
standard  preoperative,  per-operative, and
postoperative protocols, antibiotics, and sterilization
techniques. The majority of the international and
local studies showed variable prevalence from
10-75%'>1417. To enhance patient outcomes and to
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reduce the financial burden, it becomes essential o
reduce the incidence of SSI. Data from this study
would provide the much needed local perspective
in light of the fact that we have different
geographical, socioeconomic status and
demographics when compared to international
patients. Moreover, this study would potentially offer
new information to clinician that can influence
clinical practice of wound management and help
in development of a standard wound surveillance
system. Therefore, the objective was to determine
the frequency of surgical site infection in patients
undergoing emergency exploratory laparotomy at
Tertiary Care Hospital, Karachi.

METHODS

This descripfive study was conducted at the
Department of Surgery, Civil Hospital, Karachi, over
six months from February 22, 2021, to August 22, 2021
(IRB-2192/DUHS/Approval/2021/83). A total of 115
patients were included in this study and the
participants were selected using non-probability
consecutive sampling. Patients aged 20-60 years of
either gender undergoing emergency exploratory
laparotomy were included if they had an ASA score
of < 2. Exclusions were applied to non-consenting

patients, those with  a history of recent
hospitalization or infection, skin diseases, thyroid
disorders, malignancy, chronic liver disease,

asthma, COPD, congestive cardiac failure, stroke, or
pregnancy, as well as patients presenting after 24
hours. Ethical approval was obtained from the
institutional ethical review committee, and written
informed consent in  Urdu was secured.
Perioperative prophylaxis involved administering 1.5
grams of Cefuroxime Sodium V. Participants were
monitored during hospital admission and followed
up post-discharge for 30 days o identify surgical site
infections (SSIs) per operational definitions. Data
collection included demographic and clinical
characteristics, and patients who missed follow-ups
were excluded. Quantitative variables such as age,
length of hospital stay, and surgery duration were
recorded, along with qualitative variables including
gender, residence, comorbidifies, and  SSI
occurrence. Data analysis was conducted using
SPSS Version 20. Mean and standard deviations
were calculated for normally distributed variables,
while medians and interquartile ranges were used
for non-normal distribufions. Frequencies and
percentages were computed for qualitative
variables. Stratification was applied to conftrol effect
modifiers, and post-stratification analysis  using
chi-square or Fisher's exact test assessed the
influence of these factors on SSI outcomes, with a
p-value of £0.05 considered statistically significant.

RESULT

A total of 115 patients undergoing exploratory
laparotomy at the Department of Surgery, Civil
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Hospital, Karachi, were included in this study. The infections (SSI), while 90 (78.3%) did not. Tables 1-3
age of the patients ranged from 20 to 60 years, with present the distribution of surgical site infections
a mean age of 42,98 £ 5.35 years. The average based on demographic, clinical, and other factors,
duration of surgery and length of hospital stay were with a significant association observed only for
2.89 + 1.68 hours and 3.78 = 1.41 days, respectively. hypertension (p = 0.04).

Of these patients, 25 (21.7%) developed surgical site

Table 1: Surgical Site Infection (SSI) According to Demographic Variables

20-30 1 (4%) 15 (16.7%) 16 (13.9%) 0.29
31-40 16 (64%) 42 (46.7%) 58 (50.4%)

41-50 3 (12%) 15 (16.7%) 18 (15.7%)

51-60 5 (20%) 18 (20%) 23 (20%)

16 (64%) 44 (48.9%) 60 (52.2%)

9 (36%) 46 (51.1%) 55 (47.8%)

Urban 19 (76%) 59 (65.6%) 78 (67.8%) 0.23

Rural 6 (24%) 31 (34.4%) 37 (32.2%)

Table 1: Shows the cohort included 60 (52.2%) males and 55 (47.8%) females. Regarding age distribution, 16
(13.9%) patients were aged 20-30 years, 58 (50.4%) were aged 31-40 years, 18 (15.7%) were aged 41-50
years, and 23 (20%) were aged 51-60 years. A maijority of patients, 78 (67.8%), resided in urban areas, while
37 (32.2%) were from rural regions.

Table 2: Surgical Site Infection (SSI) According to Clinical Variables

ASA | 18 (72%) 52 (57.8%) 70 (60.9%) | 0.14
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ASA I

< 3 Hours

7 (28%)

10 (40%)

38 (42.2%)

48 (53.3%)

45 (39.1%)

58 (50.4%)

> 3 Hours

Yes

15 (60%)

13 (52%)

42 (46.7%)

28 (31.1%)

57 (49.6%)

41 (35.7%)

0.04*

No

12 (48%)

62 (68.9%)

74 (64.3%)

Table 2 shows that the ASA classification revealed that 70 (60.9%) patients were ASA |, and 45 (39.1%) were
ASA II. The duration of surgery was less than three hours in 58 (50.4%) patients and more than three hours in 57

(49.6%) patients.

Table 3: Surgical Site Infection (SSI) According to Other Factors

Yes 3 (12%) 17 (18.9%) 20 (17.4%)
No 22 (88%) 73 (81.1%) 95 (82.6%)
Yes 8 (32%) 34 (37.8%) 42 (36.5%)
No 17 (68%) 56 (62.2%) 73 (63.5%)

0.31

0.36

Yes

9 (36%)

27 (30%)

36 (31.3%)

No

16 (64%)

63 (70%)

79 (68.7%)

0.36

*Statistically significant.
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Table 3 shows the study population; 20 (17.4%) patients had type 2 diabetes mellitus, and 41 (35.7%) had
hypertension. Dyslipidemia was observed in 16 (13.9%) patients, while 42 (36.5%) had a BMI = 27.5 kg/m?2.

Smoking was reported in 36 (31.3%) patients.

DISCUSSION

The department of surgery is a setting with an exces-
sive occurrence of nosocomial infection, and prolif-
erating substantiation proposes progress has been
made in the practices for infection conftrol, including
enhanced sterilization methods, barriers, operating
room ventilation, techniques for surgery, and obtain-
ability of prophylactic antibiotic 4. Nevertheless,
surgical site infection (SSI) continues to be an import-
ant reason for morbidity, lengthens the duration of
hospital stay, and elevates the demise rate. The
incidence of SSl appears to span from fewer than 1%
to greater than 10%, and 75% of SSl-related
demises are contiguously accountable to SSI 7878,
The occur-rence of SSI not only poses a serious
threat fo the well-being and survival of patient
but also thrusts a heavy financial burden on
their household and community 2. In the
management of surgical patients, it is vital fo
diagnose and treat infections timely. Therefore, it
is important to be aware of the factors attributed
to SSI and take appropriate mea-sures for ifs
prevention, alleviation of patients' pain, ensuring
their recovery, and reducing freatment costs.

Our study included a total of 115 patients. Mean
age, duration of surgery and length of hospital stays
in our study was 42.98+5.35 years, 2.89+1.68 hours
and 3.78+1.41 days. 60 (52.2%) were male and 55
(47.8%) were female. Out of 115 patients, 25 (21.7%)
and 90 (78.3%) had and did not have surgical site
infection.

Another study included 70 patients. From this, SSI
occurred in 9 (12.9%; 95% confidence interval (Cl):
6.9-22.7%) patients, inclusive of 5 patients who had
injury of the bowel (small bowel; n=3, colonic injuries;
n=2). Almost every case was diagnosed within 7
days of hospital stay. Superficial incisional (skin and
subcutaneous tissue) SSI occurred in each of the
patfients. None of the pre-established variables,
incorporating injury of the bowel (p=0.08) or period
of surgery (p=0.09), exhibited a precisely remarkable
relation with the occurrence of SSI°.

Another study who had included 1,171 cases where
they had gone through laparotomy, found that
OS-SSI had occurred in 172 of these cases. The
model incorporated the variables considered to
influence the occurrence of SSIs and the variables
that were accessible to the surgical expert close to
the commencement of the laparotomy for dam-
age-control. The two factors that mainly aftributed
to OS-SSIs were trauma laparofomy and resection of
colon. The predictive models area under the curve
verified on the frial sample was 0.78 (95% confi-
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dence interval, 0.71-0.85). Utilizing this refrospective
cohort the likelihood of OS-SSI could be precisely
calculated drawing upon a coalescence of
elements accessible to surgical expert prior to the
commencement of an emergency laparotomy. For
the actual assessment of likelihood of OS-SSI during
surgery a Web-based calculator is under design.
There is requirement of the prospective substantia-
tion of its generalized applicability to further frauma
cohorts and of its benefit on-site?'.

In a separate study of 1,501 cases where they had
gone through laparotomy, the inclusion criteria
were met by 503 patients. Young patients (median,
28.0 years; range, 22.0-40.0 years) who had pene-
trating (74%) or bowel (80%) trauma, and DCL (36%)
and SSI  (44%; superficial, 25%; deep, 3%,
organ/space, 25%) were frequent. Despite numer-
ous risk factors, the occurrence of superficial SSls
was not very frequent with skin incisions left open
(9.8%), as compared to any skin closure (31.1%, p <
0.001), while no variance in superficial SSI was noted
(p = 0.64) after complete (n = 224) or loose skin
closure (n = 136). For the assessment of the anticipa-
tion of both fascial dehiscence and superficial SSls,
multivariate logistic regression analysis was utilized.
After alteration for various confounding factors,
each closure of skin was associated with nine times
increased risk for superficial SSIs and six fimes for
fascial dehiscence?.

A further study had 1,322 cases, in which the median
score for injury severity was 19 for those who had
experienced blunt injury (54%), in which most cases
were male (77%) with a median age of 33 years.
S-SSl occurred in 88 (7%) cases. Raised final lactate,
requirements for transfusion, loss of blood, and
wound classification occurred in patients whom
S-SSI occurred. Cases with large bowel or mesenter-
ic injury were mainly included in the cases that had
S-SSI than those without S-SSI. Raised complications
and lengthened hospital stay were also associated
with superficial SSI. Full-thickness injury of the large
gut, damage control laparotomy, and resection of
large bowel were among the parameters that
contributed most to the model®.

A different study included 337 patients. The
altogether occurrence of SSI was 16.3% (55/337); 25
cases (45%) had both deep and superficial infec-
tions, and 5 cases (9%) had deep infections. The
occurrence was 35% versus 4% (p < 0.001) of SSI in
open compared to laparoscopic procedures.
Extended-spectrum B-lactamase-producing Esche-
richia coli was the most commonly isolated microor-
ganism, followed by Enterococcus species. Sensitivi-
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ty to the anfibiotic given prophylactically preopera-
tively was only seen in 23% of cultured bacteria.
Emergency procedures, open surgical approach,
male gender, and prolonged duration of procedure
were the independent predictors of SSI?4.

Another study included 1,138 patients who fulfilled
the criteria for inclusion; 36 patients developed an
infection during the hospital stay, and two incidents
occurred after discharge. Identification of 6
independent elements related to the prevalence of
SSI was done through multivariate analysis: prepro-
cedural white blood cell count more than
10x10(9)/L; diabetes; wound classification (clean
contaminated; contaminated; dirty); cancer;
postoperative drainage; and duration of surgery
greater than 120 minutes?.

CONCLUSION

Potentially alterable independent determinants for
SSI after abdominal surgery might be considered
plausible indicators of SSI, and the appropriate
course of action to prevent them needs to be
considered to diminish SSI and enhance the
outcome of patients. It advocated standardized
medical care, disinfection, and sterilization of appa-
ratus and equipment with cautious management of
infensive fechniques fo dominate such grave infec-
fions in well well-planned and efficacious fashion.
Based on international standards systems for
conventional observation of infections at surgical
sites should work productively to lessen the occur-
rence and prevalence rates of SSIs to the lowest
levels. Since most infections become manifest after
discharge, post-discharge surveillance is highly
recommended. Moreover, it is imperative to refine
patient management and consequences through
the formation of clinical guidelines that are suitable
for the local context.
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