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To determine the frequency of surgical site infection following elective and emergency
surgical procedures.

Cross sectional observational study..

Department of General Surgery Ward Il, Jinnah Postgraduate Medical Centre (JPMC)
Karachi, from January 2022 to January 2023.

Patients who underwent any surgical procedures, both as elective cases or in emergency,
were included. Postoperatively patients were followed in wards and after discharge in
outpatient department on 5", 7"and 30" day. The wounds were assessed for the development
of surgical site infection. In infected wounds the purulent discharge was sent for culture
and sensitivity. Data were collected and analysed using SPSS version 23. Descriptive
statistics were used for presenting quantitative and qualitative variables. A 95% confidence
interval was calculated for each proportion and tested by one sample t test.

Total of 903 patients were operated. This included 663 elective and 240 emergency
cases. On elective operation list 392 (59.12%) female and 271(40.88%) male patients were
operated while in emergency settings 184 (76.67%) male and 56 (23.33%) female underwent
surgery. The surgical site infection in emergency operations noted in 156 (65%) and in
elective operations in 32 (4.82%) patients. The wound infection was most commonly noted
in patients who had peritonitis (n=126). This was found statistically significant [(n=122 -
96.82%) p=0.001]. In emergency cases the rate of mild infection was 42.30%, moderate
24.35% and severe 47.4%. In elective cases mild wound infection rate was 60%, moderate
29% and severe 10.5%.

The infection rate was very high in emergency cases especially in patients who presented
with peritonitis. It was low in intestinal obstruction and trauma cases. Overall infection rate
in elective cases was less than 5%.

Surgical site infection, Emergency surgery, Elective surgery, Wound infection, Peritonitis.

INTRODUCTION:

A surgical wound is the residual skin defect after a

surgical incision. The Centre for Disease Control
(CDC) classified wounds into four categories namely;
Class | (clean), Class Il (clean contaminated), Class
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Il (contaminated) and Class IV (dirty) wounds. In
Class | wounds the hollow viscera are not entered
while in Class Il wounds, the respiratory, alimentary,
genitourinary tract are entered but under controlled
conditions. The Class Ill contaminated wounds are
labelled when an open wound gets contaminated
either from a breach in sterile technique or
unexpected leakage of contents from the
gastrointestinal tract and other hollow viscera.
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The Class IV wounds are dirty and infected due to
severe contamination with the presence of devitalized
tissues and microorganisms. Surgical site infection
according to CDC can occur up to 30 days of
operative procedure or a year if an implant is left in
place. CDC classifies SSI into three categories
superficial SSI, deep incisional, and organ/space,
based upon the depth of tissues, involved.?

Surgical classification of wounds helps to predict
the future rate of surgical site infection, complications
and reoperations. Wound infection increases disease
related morbidity and mortality as a result of sepsis
and impairs quality of life.? Risk factors for surgical
site infection includes prior presence of infectious
disease, low serum albumin, extreme of ages, high
BMI, smoking, known co morbid and others. Surgical
risk factors include prolong duration of operation,
inadequate surgical scrubbing, inadequate skin
scrubbing, and handling of tissues.?

Signs and symptoms of SSI include painful, red, hot
and tender swelling, purulent discharge from the
wound, presence of microorganism on culture and
delayed healing.*® Surgical site infection is difficult
to treat and adds to the cost of the surgical
procedure. Counselling of the patients is therefore
needed. SSI rate of 4.34% in elective procedures
and 12.41% in emergency cases and an average of
7.32% is reported. E. coli was the commonest
organism found in elective cases and Proteus
mirabilis in emergency cases.®

This study was conducted to find out the frequency
of surgical site infection, in our tertiary care setup
which is a high volume healthcare facility, among
patients who were operated on elective surgical list
and those who are brought in emergency. This adds
to the evidence based data on the subject that has
important bearing on healthcare resources. This
helps in making necessary changes in standard
operating protocols.

METHODS:
Study design, place & duration: This cross sectional

study was conducted in the Department of General
Surgery Ward Il, Jinnah Postgraduate Medical Centre
Karachi, from January 2022 to January 2023.

Ethical considerations: The study was approved
by the Ethical Review Committee JPMC letter No.F2-
81/2022-GEN/210/JPMC dated 06-01-2022. Written
informed consent was taken from the patients.

Sample size estimation: All patients were included
in the above mentioned study period through non-
probability purposive sampling.

Inclusion / Exclusion criteria: All general surgery
patients of either gender, who were operated on
elective list or in emergency settings, were included
in this study. Patients under 12 years of age were
excluded as they are referred to pediatric surgical
department. Immunocompromised patients and
those on steroids, with dirty wounds and operated
in other hospitals with burst abdomen, were
excluded.

Study protocol: All patients after surgery were
followed postoperatively in the ward and then in the
outpatient department on 5", 7" and 30™ day. At
each visit fever and pain in the wound was inquired.
Wound was examined for any discharge. Wounds
were classified according to the type of the surgical
procedure performed as clean, clean contaminated,
and contaminated wounds. The SSI was recorded
as mild (redness and tenderness, with mild serous
discharge), moderate (when discharge become
purulent and extend into subcutaneous plain with
increased redness and pain), and severe (when
infection has progressed into deep tissues like
muscles along with systemic signs of infection).

Statistical analysis: A database was developed on
SPSS version 23. The outcome of complications
was presented by their frequencies along with
proportions of total cases. A 95% confidence interval
was calculated for each proportion and tested by
one sample t test for binomial proportion against
null hypothesis of p=0.5. The results were considered
significant with p=0.05 according to the normal
theory method.

RESULTS:

A total of 663 patients had an elective surgery while
240 patients presented as emergency cases and
operated. The age of patients was from 13 years to
65 years. In elective group there were 392 (59.12%)
females and 271(40.88%) males while in emergency
settings 184 (76.67%) male and 56 (23.33%) female
patients were operated. The details of infection rate
are given in table I. The surgical site infection
occurred in 156 (65%) patients who were operated
in emergency. In elective cases, 32 (4.82%) patients
developed wound infection. The infection rate in
breast and neck surgery was very low and for the
inguinal and abdominal regions was slightly high.
The infection rate in patients with peritonitis was
very high as compared to laparotomy for intestinal
obstruction and trauma cases.

In emergency cases the rate of mild infection was
42.30%, moderate 24.35%, severe 47.4%. In
peritonitis cases mild infection rate was 12%,
moderate 26.9%, and severe 55.5%. In other patients
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Table I: Frequency of Surgical Site Infection in Emergency and Elective Surgical Procedures

Number of

Emergency Number of infected p-value Elective Number of Number of -value
. infecte infected patients R
procedures patients (N)  patients (n %) (z-value) procedures patients (n) n 50) (z-value)
95% CI 95% ClI
Laparotomy 126 122 (96.82%) 0.001* Thyroidectomy 52 1 (1.92%) 0.001*
for peritonitis (92.52 -98.98) (10.51) (0.09-9.12) (6.93)
Laparotomy for 20 8 (40%) 0.37 Mastectomy 54 1 (1.85%) 0.001*
intestinal obstruction (20.61 -62.11) (0.89) (0.09 -8.79) (6.93)
Appendectomy 58 12 (20.68%) 0.001 Incisional hernia 50 4 (8.00%) 0.001*
(11.72 -32.52)  (4.46) (2.59 -18.18)  (7.07)
Obstructed inguinal 20 8 (40%) 0.37 Paraumbilical 45 3 (6.67%) 0.001*
hernia (20.61 -62.11)  (0.89) hernia (1.72 -17.08) (5.04)
Trauma 16 6 (37.50%) 0.31 Inguinal hernia 148 4 (2.70%) 0.001*
(16.83 -62.36) (1.0) (0.86 -6.39) (5.81)
95% CI
Colorectal 55 8(14.54%) 0.001*
cancer surgeries (6.99 - 25.76) (11.51)
Open 36 2 (5.55%) 0.001*
cholecystectomy (0.94 - 17.16) (5.25)
Laparoscopic 220 9 (4.09%) 0.001*
cholecystectomy (2.01 - 7.37)  (13.62)
Total 240 156 (65%) 663 32 (4.82%)*
(58.80 -70.84) (3.38 — 6.66)
*Significant

in whom laparotomy was performed mild infection
rate was 35%, moderate 15%, and severe 5%. In
elective cases rate of mild infection was 60%,
moderate 29% and severe 10.5%. Culture and
sensitivity of purulent discharge revealed growth of
Escherichia coli, Proteus mirabilis and Enterobacter
in most of the cases. Infection rate in clean cases
was 3.7%, in clean contaminated 12.70% and
contaminated cases 96.82%.

DISCUSSION:

In this study infection rate in elective patients was
4.82% and in emergency cases 65% with average
mean age 18-40, while in other study SSI was higher
in emergency abdominal surgeries (20.7%) than in
elective cases (4.9%).” Surgical site infection is
usually a nosocomial infection and it depends on
patients’ hygiene. Most of the patients in our study
were from a low socioeconomic status thus personal
hygiene remained an important issue both during
the admission and when they were discharged.
Sterilization and antiseptic practices in operation
theatre may be responsible for the wound infections
in clean cases. However, the infection rate in elective
cases was low which reflects better sterilization of
equipment practices and surgical techniques in our
set up.

In this study the frequency of typhoid intestinal

perforation and tuberculous ileal perforation was
high. The infection rate due to peritonitis in these
patients was more as compared to other countries
like France where it is 2.5%.% Use of contaminated
instruments can cause the infection, therefore
thorough cleansing of instruments is required to
prevent surgical site infection.® In this study in
emergency cases severe infection rate was 47.4%
and the infection rate in peritonitis cases was 96.8%.
These cases fall in the category of contaminated
wounds. In another study conducted in China the
infection rate in peritonitis cases was high up to
7.5% as compared to other procedures but it was
far less than what is reported in our study.*

Wound classification also predicts the surgical site
infection. In contaminated wounds the frequency of
infection is more as compared to clean
contaminated.' The infection rate in peritonitis is
therefore high as reported in this study. In another
study wound infection rate in emergency laparotomy
was 11.4%." The infection rate in trauma cases in
our study was 6% which is similar to other study of
7%.*% Early detection of infection and immediate
treatment can prevent severe surgical site infection.
This helps in early recovery of patients as well. The
risk factor like diabetes mellitus, hypertension, and
coronary artery disease should be treated properly
as they can contribute to infection due to less oxygen
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supply to the wound. In addition, sepsis can impair
the control of diabetes mellitus and other
cardiovascular diseases. Other risk factors like
smoking and malnutrition can also contribute to
infection.

In this study frequency of infection in elective cases
was low. The reason may be the better health
parameters of patients scheduled for the surgery
with better control of co morbid conditions. Usually
the elective settings are clean cases and sometimes
clean contaminated such as due to rupture of
gallbladder and spillage of bile during laparoscopic
cholecystectomy. A slightly high rate of infection is
expected in these cases. In a study the overall
incidence of surgical site infection in elective cases
was 14.29%.'* This is higher than our study.

Limitations of the Study: The study is from a
tertiary care public sector hospital that are
overburdened with emergency cases. Patients are
mostly from lower socioeconomic status with number
of health related issues and poor hygiene status.
Breach in sterilization and antiseptic protocols might
be a reason as well. The results of the study may
be considered under these limiting factors.

CONCLUSION:

A high wound infection rate was observed in
patients operated in emergency. Majority had
established peritonitis at the time of presentation.
This was less in patients operated for intestinal
obstruction and in trauma cases as contamination
was limited. In elective cases the rate of infection
was in acceptable range.

REFERENCES:

1. Onyekwelu |, Yakkanti R, Protzer L, Pinkston
CM, Tucker C, Seligson D. Surgical wound
classification and surgical site infection in
an orthopedic patient. J Am Acad Surg Glob
Res Rev. 2017;1(3):e022. https://doi.org/
10.5435/jaaosglobal-d-17-00022

2. Herman TF, Bordoni B. Wound Classification.
2022 In: StatPearls. Treasure Island (FL):
StatPearls Publishing; 2022.
https://www.ncbi.nlm.nih.gov/books/NBK5
54456/

3. Ansari S, Hassan M, Barry HD, Bhatti TA,
Hussain SZM, Jabeen S, et al. Risk factors
associated with surgical site infections: a
retrospective report from a developing
country. Cureus. 2019;11(6):e4801. doi:

10.

11.

10.7759/cureus.4801.

Surgical site infection (SSI). Centre for
disease control and prevention (CDC).
Atlanta, GA: CDC. 2010. [Internet]
https://www.cdc.gov/hai/ssi/ssi.html
accessed in February 2023.

Surgical site infections. Johns Hopkins
Medicine Baltimore, John Hopkins Medicine.
2019. [J[Internet] https://www.-
hopkinsmedicine.org/health/conditions-and-
diseases/surgical-site-infections accessed
in February 2023.

Saravanakumar R, Devi BMP. Surgical site
infection in a tertiary care centre-an overview
- A cross sectional study. Int J Surg Open.
2 019 ; 21 1 2 - 6 .
doi.org/10.1016/j.ijs0.2019.09.008.

Ebogo Titus NT, Nzinga JR, Nchufor NR,
Njuma TE, Ntih LM, Sena GR, et al.
Epidemiology of surgical site infection
following abdominal surgeries at a reference
hospital in North-West Cameroon. J West
Afr Coll Surg. 2021;11:1-6. doi:
10.4103/jwas.jwas_51 22.

Amutha B, Viswanathan T. Retrospective
study on the pattern of pathogens isolated
from surgical site wound infection in tertiary
care hospital in Coimbatore, India. Int Res
J Med Sci. 2014;2:1-
6.https:doi.org/10.5455/2320-
60j.ijs0.2019.09.008.

Trimas SJ. 5 simple ways to prevent surgical
site infections in surgery centres. Becker’s
Clinical leadership and infection control.
Chicago, IL: Becker's Healthcare;2011.

Li Z, LiH, Lv P, Peng X, Wu C, Ren J, et al.
Prospective multicenter study on the
incidence of surgical site infection after
emergency abdominal surgery in China. Sci
Rep. 2021;11(1):7794. doi: 10.1038/s41598-
021-87392-8.

Gorvetzian JW, Epler KE, Schrader S,
Romero JM, Schrader R, et al. Operating
room staff and surgeon documentation
curriculum improves wound classification
accuracy. Heliyon. 2018;4(8):e00728.

36

Journal of Surgery Pakistan 28 (2) April - June 2023



Amna Farid, Mazhar Igbal, Tunza Irfan, Syed Shafqatullah, Resham Ali, Ayesha Mehboob

12. Chauhan S, Chauhan B, Sharma H. A
comparative study of post operative
complications in emergency vs elective
laparotomy at a tertiary care centre, Int Surg
J. 2017;4:8. https://doi.org/10.
18203/10.18203/2349-2902.isj20173408

13. Isbell KD, Hatton GE, Wei S, Green C,
Truong VTT, Woloski J, et al. Risk
stratification for superficial surgical site
infection after emergency trauma
laparotomy. Surg Infect (Larchmt).
2021;22:697-704. doi:
10.1089/sur.2020.242.

14. Huda F, Shasheendran S, Basu S, Kumar
N, Rajput D, Singh SK, et al. Risk factors
of surgical site infection in elective
laparotomy in a tertiary care center: an
observational study. Int J Burns Trauma.
2022;12:106-13.

Received for publication: 01-05-2023
Sent for revision: 22-05-2023
Accepted after revision: 29-05-2023

Author’s contributions:

Amna Farid: Conception, study design, data collection,
manuscript writing.

Mazhar Igbal: Data analysis, interpretation of the results,
manuscript writing.

Tunza Irfan: Data collection, manuscript writing and revising.
Syed Shafgatullah: Data analysis, interpretation of the results,
manuscript writing.

Resham Ali: Data collection.

Ayesha Mehboob: Data collection.

All authors have agreement to be accountable for the content of
the study.

Ethics statement: Institution review board permission was taken
prior to the study and informed consent obtained.

Competing interest: The authors declare that they have no competing
interest.

Source of funding: None

How to cite this article:

Farid A, Igbal M, Irfan T, Shafgatullah S, Ali R, Mehboob A.
Surgical site infection following elective and emergency surgical
procedures. J Surg Pakistan. 2023;28 (2):33-7.

This is an open access article distributed in accordance with
the Creative Commons Attribution (CC BY 4.0) license:
https://creativecommons.org/licenses/by/4.0/) which permits
any use, share, copy and redistribute the material in any medium
or format, adapt remix, transform, and build upon the material
for any purpose, as long as the authors and the original source
are properly cited. © The Author(s) 2023.

Journal of Surgery Pakistan 28 (2) April - June 2023

37



