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ABSTRACT

Background: One of the most significant causes of healthcare-associated infections, which result in significant
morbidity, death, and high costs to the health care system, is surgical site infections (SSI).

Aim: This research aims to examine SSI incidence and risk variables after abdominal operations.

Methods: This was a prospective case series study, descriptive type, for (70) cases divided into 2 categories: 40 cases
of elective abdominal surgeries and 30 cases of emergency abdominal surgeries.

Results: SSI incidence was nil among the age group 10:20 years old. On the other hand, it was highest among the age
group 51:60 years with incidence of 50%. There was a gradual increase of SSI incidence with advancement of age. SSI
occurrence was found to be higher in cigarette smokers to nonsmokers (26.7% to 10.9%), also it was higher in tramadol
abusers to free patients (13.3% to 1.8%).

Conclusion: In our study, diabetes, smoking and advancement in age had a great impact on the incidence of SSI in

abdominal operations. Incidence of SSI is higher in emergency surgeries and in class Il wounds.
Keywords: Surgical Site Infections; Incidence; Abdominal Surgeries.

INTRODUCTION

Infections that develop in the incision left behind
by an invasive surgical operation are known as surgical
site infections (SSI) ®. These infections may damage
the deep tissue around the surgical site or the incision
up to 30 days following the procedure @,

Three distinct anatomic degrees of infection are
characterized by the criteria used to identify surgical site
infections. These types of SSI are superficial incisional,
deep incisional, and organ/space infected sites ©.

Because they raise healthcare expenses, extend
hospital stays, and enhance postoperative mortality and
morbidity; the negative impacts of SSI on the healthcare
system, patients, and those who care for them serve as
more evidence of the need for prevention . The linked
connection between SSI and the rising antimicrobial
resistance burden, which is made worse by the improper
administration  of antibiotics during  surgical
prophylaxis and subpar infection prevention and control
procedures, complicates the issue ©.

One of the most significant contributors to
infections related to healthcare is SSI. The incidence of
SSI has been proven to be about 5% across all invasive
surgical procedures, and they have been reported to
contribute up to 15-20% of nosocomial infections. The
total incidence of wound infections after upper and
lower gastrointestinal surgery after laparotomies has
been reported to be 15% ©.

Both the nature of the surgical operation and the
patient's risk factors affect the likelihood that SSI may
manifest. The kind of technique, the surgeon's
experience, the length of the process, the use of foreign
objects or implanted devices, and the degree of tissue
damage are all features of a surgical procedure.
Diabetes, cigarette use, obesity, malnutrition, and the
use of systemic steroids or other immunosuppressive
medications are examples of patient risk factors . The
risk of SSI is influenced by a variety of patient-related
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and procedure-related variables; therefore, prophylaxis
calls for a "bundle" strategy that

pays systematic attention to a number of risk factors in
.order to lower the likelihood of bacterial contamination
and strengthen the patient's defenses (.

Patients, healthcare workers, and administrators
should all be very concerned with the prevention and
treatment of SSI. Pre, intra, and postoperative risk factor
management should be a part of SSI prevention ®),

Controlling intraoperative risk factors by
maintaining patient homeostasis and routine staff use of
efficient operating room safety practices are the two key
intraoperative aspects involved in the prevention of SSI
©). The subjective evaluation of the wound's discomfort,
tenderness, swelling, erythema, and purulent discharge
that appear at least 48 hours after surgery and within 30
days is crucial to the diagnosis “9.

The aim of this work is to study the incidence
and risk factors in developing SSI in abdominal
surgeries.

PATIENTS AND METHODS

This was a prospective case series study, descriptive
type, which was done for (70) cases who were divided
into 2 categories: 40 cases of elective abdominal
surgeries and 30 cases of emergency abdominal
surgeries.

Inclusion criteria: Clean abdominal surgeries [class |
operative wounds] and clean contaminated abdominal
surgeries [class Il operative wounds].

Exclusion criteria: Contaminated abdominal surgeries
[class 111 operative wounds], dirty abdominal surgeries
[class IV operative wounds], COPD, corticosteroids
dependent patients, immunosuppressed patients,
obesity body mass index (BMI) >40, malnutrition
(BMI<18.5) and jaundice (bilirubin>1.2).
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Study procedures:

After admission, a brief history was obtained, and
patients had a physical examination. Only critically
needed investigations were completed in order to make
the best management decisions. The trial was open to
patients who needed abdominal surgery and met the
inclusion requirements. The investigator filled out data
collecting forms, which were made to include all the
areas that needed to be researched. All patients had
postoperative care and were extensively watched for a
month after surgery. During this time, if any symptoms
or indications of infection occurred,
appropriate investigations were launched to determine
the kind and severity of the illness. If any pus
accumulation was seen, it was drained and submitted for
a culture and sensitivity test. As soon as the results of
the culture and sensitivity test were received, the
antibiotic was modified as appropriate.

Ethical Approval:

The study was approved by the Ethics Board of Al-
Azhar University and the patients were given all the
information they need about the trial. An informed
written consent was taken from each participant in the
study. This work has been carried out in accordance
with The Code of Ethics of the World Medical
Association (Declaration of Helsinki) for studies
involving humans.

Statistical Analysis

IBM SPSS version 22.0 was used to analyses
computer-generated data. To express quantitative data,
percentages and numbers were employed. Before
utilizing the median in nonparametric analysis or the
interquartile range in parametric analysis, it was
required to perform Kolmogorov-Smirnov tests to
ensure that the data were normal. We used the (0.05)
significance threshold to establish the significance of
the findings. The Chi-Square test is used to compare two
or more groups. The Monte Carlo test may be used to
adjust for any number of cells with a count less than 5.
Fischer Chi-Square adjustment was applied to tables
demonstrating non continuous data.

RESULTS

This research was done to find the incidence and
risk factors for SSI after abdominal surgeries, which
may assist lower the rate of SSI. Seventy patients with
abdominal operations were randomly selected.
The age groups were classified into five age intervals;
the most frequent age group was 31:40 years which
constituted 27.1% of the study group, while the least
frequent age group was 21:30 years which constituted
14.3% of the study group (Figure 1) (Mean age was:
38.21 years). Male to female presentation was 36:34
patients respectively. Out of 70 patients, only 12
patients had co-morbidities including DM, Br. Asthma,
HTN (hypertension) and IHD (ischemic heart disease).
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Figure (1): age groups of the patients

SSI incidence was nil among the age group
10:20 years old 0%. On the other hand, it was highest
among the age group 51:60 years with incidence 50%.
There was a gradual increase of SSI incidence with
advancement of age (Table 1). SSI occurrence was
found to be higher in cigarette smokers to nonsmokers
(26.7% to 10.9% respectively), also it was higher in
tramadol abusers to free patients (13.3% to 1.8%
respectively). Regarding co-morbidities found, DM
only of all the co-morbidities occurred in SSI patients
with incidence of occurrence 26.7%.

Table 1: Relation between age groups and incidence
of SSI

Surgical site infections
(ssh)

Age No:62 Yes:8 %2 P
groups | No % No %
10-20y |12 | 19% |0 | 0.0%
21-30y | 9 145% | 1 12.5%
31-40y | 17 | 27.3% | 2 | 25% 4.157 | 0.385
41-50y | 11 | 17.7% |1 | 12.5%.
51-60y | 13 | 20.0% | 4 | 50%

2 types of anesthesia were found (general and
spinal), spinal anesthesia predominates with incidence
of 62.9% (44 cases). Wound classes included in the
study were | and II; class Il wounds were the most
prevalent with incidence 52.9% (37 cases).

Incidence of SSI occurrence in case of spinal
anesthesia was 62.5% (5 cases) and in case of general
anesthesia was 37.5% (3). SSI incidence in class 1l was
75% (6 cases) and was 25% in class | (2 cases).

The research included a variety of procedural
kinds; appendectomy was the most encountered
procedure with incidence of 22.8% (16 patients) with 2
of 16 patient had infection (Table 2).
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Table 2: types of the operations and relation between operations and incidence of SSI

Surgical site infections (SSI)
no (n = 62) yes (n = 8) X2 P
No % No %
Operation
Inguinal hernioplasty 11 17.6% 0 0.0%
Umbilical hernioplasty 10 16% 1 12.5%
Incisional hernioplasty 6 9.6% 1 12.5%
Dermolipectomy 8 12.9 1 125
Cholecystectomy 2 3.1% 0 0% 5.077 0.749
Appendectomy 14 22.5% 2 25%
Splenectomy 3 4.8% 0 0%
Exploration internal hemorrhage 2 3.1% 1 12.5%
Irreducible inguinal hernioplasty 6 9.6% 2 25%

The research included a variety of incision types ; inguinal incision was the most encountered incision with incidence
of 25%(19 patients) with 2 of 19 patients had infection (table 3)

Table 3: Relation between type of incision and incidence of SSI

Surgical site infections (SSI)
no (n = 62) yes (n =8) X2 P

No % No %
Incision
Inguinal 17 | 23.6% |2 25%
Lower abdominal (Dermolipectomy incision) | 8 | 12.9% 1 12.5%
Transverse supraumbilical 10 | 18.2% 1 12.5%
Midline 8 |12.9%% | 2 25% 6.229 0.398
Left subcostal 3 | 47% 0 0%
Right Subcostal 2 |31% 0 0%
McBurney (grid iron) 14 | 22.5%% | 2 25%

SSI was found to be higher in emergency surgeries with incidence of 62.5% (5 cases) than elective surgeries with
incidence of 37.5% (3 cases) (Table 4).

Table 4: Relation between type of surgery and incidence of SSI
Surgical site infections (SSI)
no (n=62) yes (n=8) %2 P
No % No %
Type of Surgery
Elective 40 64.5% 5 62.5%
Emergency 22 35 5% 3 37.5% 0.013 0.911

Regarding to the causative organism; Pseudomonas was the most isolated micro-organism which was constituted 3 out
of 8 cases and a percent of 37.5% followed by E coli, Klebsiella then CONS.

Table 5: Causative organisms

Surgical site infections (SSI)
No Yes X2 P
No % No %
Organism
Negative 62 100.0% 0 0.0%
E coli 0 0.0% 2 25%
Pseudomonas 0 0.0% 3 37.5% 70.000 <0.001*
Klebsiella 0 0.0% 2 25%
CONS 0 0.0% 1 12.5%

*: Significant ~ CONS: Coagulase-negative staphylococci

Regarding to antibiotics efficacy; the most effective antibiotic was imipenem with followed by amikacin,
vancomycin then cefoxitin. On the other hand; there were ineffective antibiotics such as cefepime, cephradine,
cefuroxime, oxacillin and amoxicillin.
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DISCUSSION

Seventy patients with abdominal operations were
randomly selected. Patients were selected according to
fitting the inclusion criteria.

SSI occurred in 12.9% of the study group with
count 8 of total 70 patients. Whereas; 87.1% of the study
group were free of SSI with count 62 of total 70 patients.

The rate of SSI varies greatly worldwide. The
current study showed that the overall rate of SSI in
abdominal surgery was 12.9%. This is indeed a higher
rate than the results of the study which took place at
Cairo University and found an SSI incidence to be
9% and lower rate than another study made in Egypt,
in Alexandria with SSl incidence 17%®. Another recent
international study took place in India found an SSI
incidence of 12.6% @2, Incidence rates for surgical site
infections are 11.5% in Sierra Leone, another country.
The WHO's worldwide estimates of 10.8% for the
prevalence of SSI in low- and middle-income countries
are comparable to the incidence of SSI found in this
research %

This isn't always the case, however, since several
wealthy nations have been shown to have high SSI
prevalence rates. For instance, despite the use of
evidence-based preventative strategies, the frequency of
SSI in optional colon and rectal surgeries was
significant (23.2% and 27.6%, respectively) @4,

Speaking of the age; all the patients were in the
range of 10 to 60 years old, with the most frequent
encountered age group 31:40 years old (27.1%) and
least encountered age group 21:30 years old (14.3%),
mean age was 38.21 years old . Incidence of SSI was
highest within the age group 51:60 years old (50%) and
lowest among the age group 10:20 years old (0 %). This
conclusion is comparable to one from Duke University
research by Keith et al. @, which revealed that
enhancing age independently predicted an increased
risk of SSI until age 65 years.

Several co-morbidities were included in this study
(DM, Br. asthma, HTN and IHD), the only association
with SSI that could be deducted is that with DM
patients, having an incidence of occurrence 26.7%.
Watanabe et al. © found that SSI was 14.2% common
in diabetic individuals. On the other hand, those with
diabetes had a 31.25% incidence of SSI (9

The present study focused on class | and Il
wounds, on comparing SSI rates in both, it was found to
be higher in class Il wounds 60% to 40%. Soad et al. 9
found the incidence of SSI to be 20.8% and 10.5% in
class I and Il respectively being higher in class | wounds
unlike our study, while Patel et al. @® published results
of 3% to 11% respectively, which is more reliable for
SSlI incidence being higher in class Il wounds, Rochak
et al. 1 also found nearby incidence 3.8% to 13.9%
respectively. Zinn and Vangela, % stated rates of SSI
in class | wounds 2% or less, while in class 11 wounds
5-15%.

Regarding the causative organism; E. coli was the
most isolated micro-organism which was constituted
53.3% of the infected cases followed by pseudomonas
then CONS and Klebsiella.

Hemant et al. ®® revealed that the most common
infections were those caused by Pseudomonas,
Klebsiella, coagulase-positive Staphylococci,
Escherichia coli, and diphtheroid infection, while the
research done by Nargis et al. Y revealed that the most
frequent SSI isolates detected were E. coli (29.8%),
followed by Staph. aureus (17.1%). Acinetobacter and
Pseudomonas; each represented 12.8%. Klebsiella
accounted for (10.6%), while each of Enterobacter,
Citrobacter and Proteus accounted for 2%.

Speaking of the antibiotics’ efficacy; some
antibiotics were completely ineffective to organisms
isolated such as cefepime, cephradine, cefuroxime,
oxacillin and amoxicillin. While others have shown to
be effective such as imipenem followed by amikacin,
vancomycin then cefoxitin.

This observation may be a result of widespread
antibiotic usage in the general population as well as the
well-known high incidence of numerous antibiotic
resistant nosocomial bacteria in our environment 8,
The high resistance to most antimicrobials identified is
a reason for serious worry, making the decision to
employ empiric antibiotics more challenging, although
being constrained by the effect of preoperative
antibiotic usage and the small range of antimicrobial
sensitivity evaluated *®.

CONCLUSION

In our study, diabetes, smoking and advancement in
age had a great effect on the incidence of SSI in
abdominal operations. Incidence of SSI was higher in
emergency surgeries and in class 1l wounds.
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