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Article History: Background: Surgical site infection is the most common hospital acquired infection and a major
Received 13" December, 2020 cause of prolong hospitalization, discomfort, increased medical cost and post-operative morbidity.
Received in revised form 11™ The goal of this study was to describe the incidence of Surgical Site Infection, its relation with age,
January, 2021 sex, duration of operation, wound drainage and co-morbidity among the abdominal surgeries.
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Published online 28" March, 2021 associated group of hospital Kota, Rajasthan. A total of 100 patients who underwent emergency or

elective abdominal surgery were taken up for the study, all patients undergoing abdominal surgery
were included in our study. Patients undergoing vascular, gynaecological, urological or plastic

Key words: procedures were excluded.
Abdominal surgeries, infection, SSI, Results: During this period 100 patients underwent elective and emergency surgeries, out of which
surgical site infection. 14% cases developed post-operative SSI. Higher incidence of SSI was noted among the emergency

cases (25%). Higher incidence of SSI was found with increasing age, diabetes, obesity, and in
contaminated & dirty cases. Commonest organism isolated was extended-spectrum B-lactamase-
producing Escherichia coli.

Conclusion: Post-operative wound infections represent a significant burden of disease both for the
patients and health services in terms of the morbidity and costs. Possibly modifiable independent risk
factors for SSI after abdominal surgery including open surgical approach, contaminated wound and
emergency surgery. SSI can be reduced by adequate preoperative patient preparation, preoperative
control of remote site infections, appropriate antibiotic administration, reducing the duration of
surgery to minimum, appropriate use of drains and intraoperative maintenance of asepsis. Employing
methods that could reduce the incidence of SSI, would reduce patient morbidity and lessen the
associated economic burden.
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INTRODUCTION health-care—associated infections, occurring following 1%—3%
of all surgical procedures.” The rates of SSI are much higher
with abdominal surgery than with other types of surgery, with
several prospective studies indicating an incidence of 15%—
25% depending on the level of contamination.” Bacterial
colonization on the patient’s skin, alimentary & genital tract
are the principal contributing sources that lead to SSI. The
organism most often isolated is Escherichia-coli. A number of
factors are reported to increase the likelihood of post-operative
infections. e.g. age of patient, duration of surgery, type of
SSI is defined by the Centers for Disease Control and  Surgery, type of wound, comorbid conditions like Diabetes
Prevention as a wound infection that occurs within 30 days of ~ Mellitus, obesity, CKD, immunodeficient conditions etc.
an operative procedure or within a year if an implant is left in ~ Numerous risk factors may contribute to the development of

place and the infection is thought to be secondary to surgery.!  SSL, with the most recognized factors being these incorporated
It is classified as superficial incisional, deep incisional and  in the Centers for Disease Control and Prevention and National

organ space SSI Even in this era of improved antibiotics, Nosocomial Infections Surveillance System SSI risk index,
surgical site infections could not be eradicated and are 1nc1ud1ng. WOPﬂd classification, Am;rlcan Soc1ety. 03f
responsible for major morbidity and increased health care cost ~ Anaesthesiologists (ASA) score and duration of the operation.
among hospitalized patients. It is one of the most common  The primary objectives of this study were to describe the

Post-operative wound infection also known as surgical site
infection (SSI), the surgical expertise always faces a risk of
surgical site infection. The surgeon deals with infection in
three set-ups. First a condition where infection already exists,
second where significant factors required for infection are
already present and third where surgery is performed for some
disease not related to infection and this surgery leads to
predisposition to infection.
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incidence and risk factors associated with SSI in patients
undergoing abdominal surgery.

Pic : Superficial SSI Post-operative abdominal wound infection: redness,
swelling, discharging pus

MATERIAL & METHODS

This study was conducted at department of general surgery,
government medical college & associated group of hospital
Kota, Rajasthan from January 2019 to December 2019. A total
of 100 patients who underwent emergency or -elective
abdominal surgery were taken up for the study, the target
population consisted of all patients aged 14 years or more
undergoing abdominal surgery. All patients undergoing
abdominal surgery were included in our study. Patients
undergoing vascular, gynaecological, urological or plastic
procedures were excluded, Patients who left the operating
theatre with an open packed wound or with a vacuum-assisted
dressing were also excluded. The patients were studied by
interviewing, examination and laboratory investigations noted
in a set proforma. All the patients undergoing elective surgery
were given prophylactic antibiotics within 1 hour of
commencement of surgery. Patients were followed up to 30
days postoperatively in wards or Outpatient department.

Statistical analysis

Data was entered in computerised database and was analysed
using relevant statistical tests. The study variable was
presented as percentage.

RESULT

In total, 100 patients were enrolled in the study, the youngest
patient was 14 years of age and the oldest was 70 years of age.
The mean age of patients was 41.2 years, 58% patients were
males.

Males had higher incidence of wound infection compared to
females.

Sex No of cases  No of pt. with infections  Percentage
Male 58 9 15.51%
Female 42 5 11.90%

The age relationship of SSI was linear, SSI increased with
increasing age. In 14-30 years, age group it was 8.33% (2/24)
while in >50 years age group it was 26.08%.

Age (in years) No of cases No of pt. with infections  Percentage
14to 20 years 9 1 11.11%
21to30years 15 1 6.66%
31to40 years 24 2 8.33%

41 to 50 years 29 4 13.79%
>50 years 23 6 26.08%

Twenty-one were diabetic, and 13 were smokers. The presence
of diabetes increased the occurrence of wound infection.

No of No of pt. with

X R Percentage
cases infections
Diabetic Elective 13 4 30.76%
Emergency 8 3 37.5%
Non- Elective 50 2 4%
Diabetic Emergency 29 5 17.24%

In our study increased incidence of wound infection was noted
with obesity.

No of cases  No of pt. with infections
Obesity 18 7

Percentage
38.88%

The overall incidence of SSI was 14%. In emergency surgery
the incidence was more compare to elective cases.

Types of surgery No of cases  No of pt. with infections  Percentage
Elective 68 6 8.82%
Emergency 32 8 25%

Most patients (76%) had an ASA score less than 3. A total of
17 cases were performed laparoscopically. Most patients
[68%] underwent elective surgery.

The incidence of SSI was minimum in clean wounds 7.14%
followed by clean contaminated 21.42%, contaminated
28.57% and maximum in dirty wounds 42.85%.

Incidence of SSI in relation to operative time: Incidence of
wound infection increases with an increase in operating time.

Duration No of cases No of infections  Percentage
<1 hr 48 2 4.16%

1-2 hr 33 7 21.21%

>2 hr 19 5 26.31

Risk of SSI in relation to Drain: Incidence of SSI increases
with placement of abdominal drain during surgery.

No of cases  No of infections  Percentage
Drain used 67 11 16.41%
Drain notused 27 3 11.11

The average day of appearance of SSI was 5 days. In elective
surgeries group maximum SSI was found in colonic surgery —
24.18 %, while minimum in cholecystectomy 6.8%. In
Emergency surgery group maximum incidence of SSI was
observed in hepato-biliary surgeries 36.14% while minimum
with appendicular pathology 5.32%. The overall ratio of
superficial to deep SSI was 1.8. Superficial SSI were more
common than deep SSI in cleaner class of wound while deep
SSI were more common in dirtier class.

The most common organism isolated from pus cultures was E.
coli 50%. The other organisms were MRSA21.42%, klebsiella
and non-MRSA staphylococcus 14.28% each, pseudomonas
sp. 7.14% samples.

In the present study Escherichia-coli was found to be 100%
sensitive for Imipenem, Meropenem and Ceftriaxone-
tazobactam. Sensitivity was also seen for amikacin, gentamicin
and piperacillin-tazobactam.Klebsiella and pseudomonas were
sensitive for amikacin, gentamicin, imipenem, Meropenem.
Piperacillin-tazobactam was found to be 79 % sensitive for
pseudomonas. Linezolid was the most sensitive antibiotic for
Staph. Aureus followed by the third generation cephalosporins.
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DISCUSSION

In our study incidence of SSI in post-operative abdominal
cases was 14%, compatible with reported rates in the
literature.>*However, our rate is slightly higher that reported
in studies done in Saudi Arabia, 12%° and 10.5%.°Large
number of studies reported surgical site infection in abdominal
surgeries between 3.4% and 36.1% '* 7. Present study shows
increased incidence of SSI with age which is also noted in
similar studies carried out earlier.'>'*'"Multivariable analysis
identified open surgical approach, emergency operation, length
of the operation and male sex as independent predictors of SSI.
Open surgical approach and emergency surgery were
documented as risk factors for SSI in previous reports.”We
found that patients who had open surgery were 5 times more
likely to get SSI than those who had laparoscopic surgery.
Emergency surgery increased the risk of SSI threefold
compared to elective surgery. The rate of SSI was significantly
higher in male patients (1.3times).

Diabetics had higher incidence of wound infection compared
to non-diabetics. William G. Cheadle® found that diabetes
increases the risk of SSI. Obesity was found to increase the
risk of SSI with 38.88 % of obese individual developing SSI.
Lynch, Ranney er al’ showed that obesity is an independent
risk factor for the development of SSI. Incidence of post-
operative infections were higher in cases where drain was used
(16.41 %) compared to cases without drain (11.11 %). Similar
observation was made by Cohen "

It was observed that increased preoperative hospital stay lead
to higher incidence of SSI which was also noted by other
scholars.'"'®'"This increased incidence of SSI can be
explained by either more endogenous bacteria are present or
commensal flora is replaced by hospital flora. E. Coli was the
most common organism associated with SSI and was most
commonly associated with dirty wounds, which was similar to
a study conducted by Lul Raka ef al and M Fiorio et al.'*'"In
clean wounds, MRSA was most commonly found which is
similar to findings of the study done by Liliani er al.'®
Duration of the surgery was also found to affect the incidence
of SSI with maximum occurrence in operations requiring more
than 2 hours and least in operations requiring less than one
hour. Various studies also found similar findings.'®'” Doherty
at al found that rate of development of SSI roughly doubles
with every hour of operative time.'”The reason appears to be
that the operative time increases the chances of operative team
puncturing its gloves, more bacteria accumulate in the wound,
drying and maceration of the wound edges due to prolonged
operative time can lead to interruption of the blood supply
which compromises the microcirculation. The incidence of SSI
was found to be more in patients with remote site infection.
Edwards LD found that preoperative remote site infection
increases the risk of SSI by 3-5 folds."

CONCLUSIONS

The incidence of SSI in our study was more compared to
developed countries because of financial limitations compared
to developed countries, inadequately trained = staffs,
overcrowded wards, ignorance in part of patients and their
relatives and insufficient equipment and supplies are other
major factors for this difference. Multiple risk factors play role
in development of SSI which can be broadly classified into-
Bacterial factor, Patient factor and local wound factor. The
interaction between these three determines the development of

SSI and so it is difficult to prove an independent association of
a specific factor for development of SSI. The overall incidence
of SSI in cases of abdominal surgeries was found to be 14% in
our study. This however, can be reduced by decreasing the
preoperative  hospital stay, appropriate antibiotic
administration, preoperative control of remote site infections,
adequate preoperative patient preparation, reducing the
duration of surgery to minimum, sensible use of drains and
intraoperative maintenance of asepsis and following operation
theatre discipline properly. Control of obesity, treatment of
infective foci, and diseases like diabetes mellitus may help in
controlling the morbidity associated with surgical wound
infections.

Conflict of interest- Nil

References

1. Horan TC, Andrus M, Dudeck MA. CDC/NHSN
surveillance  definition of health care-associated
infection and criteria for specific types of infections in
the acute care setting. Am J Infect Control 2008;36:309-
32.

2. Azoury S, Farrow N, Hu Q, et al. Postoperative
abdominal wound infection-epidemiology, risk factors,
identification, and management. Chron Wound Care
Manage Res 2015;2:137-48.

3. Gaynes RP, Culver DH, Horan TC, et al. Surgical site
infection (SSI) rates in the United States, 1992—-1998:
the National Nosocomial Infections Surveillance
System basic SSI risk index. Nephrol Dial Transplant
2001; 33(Suppl 2):S69-77.

4. Mihaljevic AL, Miiller TC, Kehl V, et al. Wound edge
protectors in open abdominal surgery to reduce surgical
site infections: a systematic review and meta-analysis.
PLoS One 2015;10:¢0121187.

5. Rawabdeh A, Rahman Saleh Al Mulhim A, Khan ZU.
Surgical site infections incidence, their predictors and
causative organisms in a teaching hospital. Int J
Community Fam Med 2016;1:104.

6. Khairy GA, Kambal AM, Al-Dohayan AA, et al.
Surgical site infection in a teaching hospital: a
prospective study. J Taibah Univ Med Sci 2011;6:114-
20.

7. de Oliveira AC, Ciosak SI, Ferraz EM, et al. Surgical
site infection in patients submitted to digestive surgery:
risk prediction and the NNIS risk index. Am J Infect
Control 2006; 34:201-7.

8. Cheadle, W. G. (2006). "Risk factors for surgical site
infection." Surgical infections 7(S1): s7-s11.

9. Lynch, R. J., et al. (2009). "Obesity, surgical site
infection, and outcome following renal transplantation.”
Annals of surgery 250(6): 1014-1020.

10. Cohen, I. (1998). "A brief history of wound healing."
Yardley, Pa: Oxford Clinical Communications Inc.

11. Cruse PJ, Foord R: The epidemiology of wound
infection. A 10-year prospective study of 62, 939
wounds. Surg Clin North Am 1980 Feb; 60 (1): 27-40.

12. Cruse PJE: Wound Infections: Epidemiology and
clinical characteristics; Surgical Infectious Disease (2nd
ed), eds. Howard RJ, Simons RL) p319 -329, Appleton
and Lange, Norwalk, Connecticut.

13. Fiorio M, Marvaso A, Vigano F, Marchetti F: Incidence
of Surgical Site Infection in General Surgery in Italy.
Infection 2006; 34: 310 — 314.

5663



International Journal of Current Medical And Pharmaceutical Research, Vol. 7, Issue, 03(A), pp. 5661-5664, March, 2021

14. Fullen WD, Hunt J, Altemeier WA: Prophylactic

15.

antibiotics in penetrating wounds of the abdomen. J
Trauma 1972; 12(4): 282-289.

Doherty G.M: Surgical Site Infections; in
Complications in Surgery, eds Mulholand MW, Doherty
GM (2006) p 114 — 125, Lippincott Williams Wilkins,
Walnut Street, Philadelphia

16.

17.

Liliani SP, Jangale N, Chowdhary A, Daver GB:
Surgical site infection in clean and clean contaminated
cases. Ind J Med Microbiol 2005; 23 (4): 249-252.

Raka L, Krasniqi A, Hoxha F, Musa R, Mulligi G,
Krasniqi S, Kurti A, Dervishaj A, Nuhiu B, Kelmendi
B, Limani D, Tolaj I.: Surgical site infection in an
abdominal surgical ward at Kosovo teaching hospital. J
Infect Developing countries 2007: 1(3): 337-341.

How to cite this article:

Rajesh Vaswani and Ankit Kumar (2021) 'Post-Operative Wound Infection Following Abdominal Surgery: A clinical study’,
International Journal of Current Medical and Pharmaceutical Research, 07(03), pp 5661-5664.

skeosk skosk skok ok

5664



