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ABSTRACT
Objective: To determine the frequency of surgical site infections in children undergoing elective laparotomies.

Material and methods: This cross-sectional study was conducted in pediatric surgery unit of Khyber Teaching Hospital from
10th October 2019 to 20th March 2020. This study included a total of 112 patients. Data was collected regarding age, gen-
der and operative time. Patients were observed clinically for development of infection and confirmed by culture from the
laboratory. Collected data were analyzed using SPSS version 20. Statistical significance was accepted at a value p<0.05.

Results: Mean age of the patients was 3.5+2.4 years. Gender distribution showed female patients were 33.9% and male
patients were 66.1%. Infection was recorded in a total of 25.9% (29 out of 112). Mean duration to develop infection was
4.8+0.9 days. Patients having age up to one year had wound infection rate of 9.6%, age 1 to 5 years had wound infection
72.3% and age above 5 years had 18.1% (p=0.92). Distribution of operative time showed that less than 30 min surgery had
a zero percent infection, 30 to 60 min surgery had 13.8%, 60 to 120 min surgery had 44.8% and more 120 min surgery had
41.4% infection (p=0.01).

Conclusion: Percentage of surgical site infection for elective laparotomies is higher in our setup and longer duration of sur-

gery is a risk factor for developing infection.
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INTRODUCTION

Surgical site infections (SSI) are defined as
infection which develops within 30 days post oper-
atively in that part of body where surgery has been
perfromed’. SSI are most common health associat-
ed infection (HAI) and important cause of mortali-
ty and morbidity in post-operative patients includ-
ing neonates and infants2. SSI has been reported
as major factors of wound dehiscence?®, which has
been shown to compose up to 11% of all of health-
care associated infections'.

SSI presents with redness, edema and pain
around the incision site and discharge of cloudy
fluid or pus from the wound* resulting in delay in
healing process. Other signs and symptoms relat-
ed to specific types of SSIs depends on the organ
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involved. They can be superficial infections involving
the skin only or more serious and can involve tissue
under the skin, organs or implanted material. Center
for disease control and prevention (CDC) guidelines
classify the SSI into superficial incisional, deep inci-
sional and organ/space abscess®.

Superficial SSls involve the skin or subcutaneous
tissue only and may present with pus discharging from the
wound site. Pus can be taken for culture to find out infec-
tive micro-organism involved. Deep SSls involve deep soft
tissues (fascia and muscles). Organ or space SSls involve
any part of organ other than incision site and may present
with pus coming from draining site2®.

SSIs can be prevented by giving pre-operative an-
tibiotic prophylaxis prior to surgery with plain or antimicro-
bial soap, shaving hair from the incision site and following
strict intra operative aseptic protocol”®.

SSiIs results in increasing hospitalization and attri-
bute to the increase cost per patient compared to non-in-
fected patient having similar surgical procedure®™. Vari-
ability of reports on SSI, makes it difficult to calculate the
rate of SSI and recognize the possible risk factors in the
pediatric surgery. This study was conducted to find out the
rate of SSls in elective laparotomies and different factors
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which results SSls in pediatric elective laparotomies.

MATERIAL AND METHODS

A cross sectional study was conducted in pediatric
surgery unit of Khyber Teaching Hospital from 10" Octo-
ber 2019 to 20" March 2020. Sampling was done through
non probability consecutive sampling technique. Sample
size of 112 was calculated through WHO formula. Patients
having age below 16 years and who underwent laparoto-
mies on the elective list were included in the study. Pa-
tients who were operated in emergency and those having
laparoscopic surgery were excluded from the study. Sur-
gical site infection was observed clinically and then con-
firmed by culture & sensitivity. Operative time was record-
ed for each surgery and categorized for the development
of wound infection. All patients received peri-operative
antibiotics and were discharged from hospital after treat-
ing the infection with a culture sensitive antibiotic. Wound
infection was classified as superficial incisional, deep inci-
sional and organ abscess.

The data were collected by the researchers
themselves. Statistical analysis was carried out us-
ing SPSS-20. Mean and standard deviation was cal-
culated for numerical data like age, while frequency
and percentages were calculated for categorical
data like infection, age groups. Chi square test was
used for categorical data by age and operative time.

RESULTS

A total of 112 patients data was analyzed and out
of these, female patients were 33.9% (38 out of 112) and
male patients were 66.1% (74 out of 112). Mean age of
the patients was 3.5+2.4 years. Further age distribution
showed 9.8% up to 1 year (11 out of 112), 71.4% from 1
to 5 years (80 out of 112) and 18.8% greater than 5 years
(21 out of 112) see Fig 1. Infection was recorded in a total
of 25.9% (29 out of 112). Mean duration to develop infec-
tion was 4.8+0.9 days. Further analysis showed that 6.9%
patients developed infection on 3™ post-operative day,
34.5% patients developed infection on 5" post-operative
day, 27.6% patients developed infection on 4" post-opera-
tive day, 17.2% patients on 6" post-operative day. Superfi-
cial incisional SSI were 41.4%, deep incisional 58.6% and
organ space abscess 0%. Patients having age up to one
year had wound infection rate of 9.6%, age 1 to 5 years
had wound infection 72.3% and age above 5 years had
18.1% ( p=0.92). Distribution of operative time showed
that less than 30 minutes surgery had a zero percent in-
fection, 30 to 60 minutes surgery had 13.8%, 60 to 120
minutes surgery had 44.8% and more 120 min surgery
had 41.4% infection (p=0.01). Age and operative time was
categorized as shown in table 1and 2.

Infection

M Mot infected
M infected

Count

female

gender

Fig 1: Gender distribution in relation to development
of infection

Table 1: Age of the children and frequency of Infection

Age Infection development Total P
No Yes value
Upto 8 (72.7%) 3(27.3%) | 11(100.0%) 0.94

1 year
1-5year | 60 (75.0%) | 20 (25.0%) | 80 (100.0%)
>5years | 15(71.4%) | 6(28.6%) | 21 (100.0%)
Total 83 (74.1%) | 29 (25.9%) | 112(100.0%)

Table 2: Operative time and frequency of Infection

Opera- Infection Total P
tive time No Yes value

<30min | 12 (100.0%) | 0(0.0%) | 12(100.0%) | 0.01
301060 | 27 (87.1%) | 4 (12.9%) | 31 (100.0%)

min
60to 120 | 27 (67.5%) | 13 (32.5%) | 40 (100.0%)
min

> 120 17 (58.6%) | 12 (41.4%) | 29 (100.0%)
min

Total 83 (74.1%) | 29 (25.9%) | 112(100.0%)
DISCUSSION

One of the major cause of morbidity in surgi-
cal unit is surgical site infection. Infection rate varies
from center to center and affected by variables such
as type of surgery, operative time, wound status,
and antibiotic coverage, etc. A study conducted in
Japan reported infection rate of 1.2 % for elective
surgeries and 4.5% for emergency surgeries. SSI
reported in Netherland and UK are 6.6% and 5%
respectively'" 2. Wound infection rate of 14.8% has
been reported by Tay M'3. One of the study conduct-
ed locally in a teaching hospital, had reported infec-
tion rate in 33.8%'* of surgeries. Emergency surgery
has been reported to have high infection rates as
compare to elective™. Our study included only the
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laparotomies performed on elective list which were
followed for development of SSI. Most of the elective
laparotomies performed involved congenital anom-
alies like Hirschsprung disease and surgeries like
which require long duration. one-fourth of patients
developed infections in our study. Such a high rate
of infections can be attributed to the overcrowded
conditions leading to cross infection, longer dura-
tion of surgery and exclusion of laparoscopic sur-
geries from the study.

Analysis in the current study showed that
most patients developed SSI on 5" post-operative
day and the deep incisional infection was the most
common, which usually required removal of stitches
to drain the collection and obtain specimens for cul-
ture. Our findings are consistent with other research-
es that also reported that most infections develop in
the 1%t week after surgery.

Pediatric population was studied for the de-
velopment of wound infections related to different
ages. Neonates, infants and older children have
been reported to have different percentages of infec-
tion rates. In a study conducted in Brazil, neonates,
infant and older children have wound infection of
11.4%, 6.4% and 6.1% respectively's. High neonatal
in these studies was infections due to large sample
size and inclusion of all surgeries in the pediatric
surgery unit. Another study, where patients with age
less than one year, 1 — 4 years, 5 — 13 years and
greater than 14 years, were reported to have infec-
tion rate of 1.8%, 1%, 1.1% and 1.2% respectively. In
current study, age distribution was done in 3 groups
and analyzed for the development of infections, age
up to 1 year, 1 — 5 years and greater than 5 years.

Literature showed that infections are predom-
inant is males'. Similar are the findings of the cur-
rent study where the male percentage was 66.1%
and although Infection rate was also high for male
patients but the findings were not statistically signif-
icant (p= > 0.05).

In our study certain variables had been stud-
ied, to know the association of development of SSI.
Duration of surgery was one the main factor strongly
related to the development of SSI. Porras-Hernan-
dez et al reported that duration of surgery longer
than 2 hours has been significantly related to the
development of SSI'”. Another study conducted in
India also reported operative duration longer than 1
hour strongly associated with the SSI'8. Our analysis
endorsed the finding in previous studies and clarify
that operative duration of more than 2 hours is signif-
icant in development of wound infection. Small sam-
ple size and short duration of study were the main

limitation in the current study.

CONCLUSION

Most of the elective surgeries were performed
related to the congenital anomalies with longer du-
ration of operation. Factors related to patients like
age and gender had no statistical significance in de-
velopment of SSI while longer duration of surgery
is main determinant of SSI in electively performed
laparotomies. On the basis of our study we recom-
mend that SSI should be analyzed further in hospital
including all peri-operative factors, which will help in
implementing targeted approach to lessen the rate
of SSI.

REFERENCES

1. Feng C, Sidhwa F, Cameron DB, Glass C, Rangel SJ.
Rates and burden of surgical site infections associated
with pediatric colorectal surgery: insight from the Nation-
al Surgery Quality Improvement Program. J pedia surg.
2016;51(6):970-4.

2. Opyetunji TA, Gonzalez DO, Gonzalez KW, Nwomeh BC,
Peter SDS. Wound classification in pediatric surgical
procedures: measured and found wanting. J pedia surg.
2016;51(6):1014-6.

3. VanRamshorst GH, Salu NE, Bax NMA, Hop WCJ, van
Heurn E, Aronson DC, et al. Risk factors for abdominal
wound dehiscence in children: a case-control study.
World J Surg. 2009;33(7):1509-13.

4. Curcio D, Cane A, Fernandez F, Correa J. Surgical
site infection in elective clean and clean-contaminated
surgeries in developing countries. Intern J Infec Dis.
2019;80:34-45.

5. Berrios-Torres Sl, Umscheid CA, Bratzler DW, Leas B,
Stone EC, Kelz RR, et al. Centers for disease control and
prevention guideline for the prevention of surgical site
infection, 2017. JAMA surgery. 2017;152(8):784-91.

6. Kekre G, Dikshit V, Kothari P, Mudkhedkar K, Gupta A,
Patil P. Incidence of wound infection in common paediat-
ric day care surgeries following a no-antibiotic protocol:
a viable recommendation for a public hospital in India.
Intern Surg J. 2018;5(5):1729-32.

7. Elshami M, Bottcher B, Awadallah I, Alnaji A, Aljedaili B,
Sulttan HA, et al. Determinants of surgeons’ adherence
to preventive intraoperative measures of surgical site in-
fection in Gaza Strip hospitals: a multi-centre cross-sec-
tional study. BMC surgery. 2020;20(1):21.

8. Dimopoulou A, Kourlaba G, Psarris A, Coffin S, Spoulou
V, Zaoutis T. Perioperative antimicrobial prophylaxis in
pediatric patients in Greece: compliance with guidelines
and impact of an educational intervention. J pedia surg.
2016;51(8):1307-11.

9. Liu S, Miao J, Wang G, Wang M, Wu X, Guo K, et al.
Risk factors for postoperative surgical site infections in
patients with Crohn’s disease receiving definitive bowel
resection. Scientific reports. 2017;7(1):1-6.

10. Collaborative G. Determining the worldwide epidemiol-
ogy of surgical site infections after gastrointestinal re-

J Med Sci 2020 July;28(3):300-301

300



SuRaIcALSITE INFECTIONS IN PEDIATRIC PoPULATION, AN ExPERIENCE AT A TERTIARY CARE HOSPITAL

section surgery: protocol for a multi-center, internation-
al, prospective cohort study (GlobalSurg 2). BMJ open.
2017;7(7):e012150.

18.

diatric hospital in Mexico City. American J infec control.
2003;31(5):302-8.

Pathak A, Saliba EA, Sharma S, Mahadik VK, Shah H,

11. HealthNIf, Excellence C. Surgical site infection: preven- Lundborg CS. Incidence and factors associated with sur-
tion and treatment of surgical site infection: National In- gical site infections in a teaching hospital in Ujjain, India.
stitute for Health and Clinical Excellence; 2008. American J infec control. 2014;42(1):e11-e5.

12. Uludag , Rieu P Niessen M, Voss A. Incidence of sur- e
gical site infections in pediatric patients: a 3-month pro- :
spective study in an academic pediatric surgical unit. CONFLICT OF INTEREST: Authors declare no conflict of
Pedia surg inter. 2000;16(5-6):417-20. interest

13. Taye M. Wound infection in TikurAnbessa hospital, sur- GRANT SUPPORT AND FINANCIAL DISCLOSURE: NIL
gical department. Ethiopian med J. 2005;43(3):167-74.

14. Sattar F, Sattar Z, Mohsin Zaman SA. Frequency of ,
post-operative surgical site infections in a Tertiary care AUTHOR’S CONTRIBUTION
hospital in Abbottabad, Pakistan. Cureus. 2019;11(3). Following authors have made substantial contributions to

15. Varik K, Kirsimagi U, Varimae E-A, Eller M, Léivukene the manuscript as under
R, Kubarsepp V. Incidence and risk factors of surgical Imran M: Study supervision and critical revision
wound infection in children: a prospective study. Scandi- ) ) )
navian J Surgery. 2010;99(3):162-6. Rehman FU:  Study idea, concept, design and drafting

16. Duque-Estrada E, Duarte M, Rodrigues D, Raphael Ali S: Statistical Analysis
M. Wound infections in pediatric surgery: a study of .

575 patients in a university hospital. Pedia surg inter. Saeed K: Data collection
2003;19(6):436-8. Authors agree to be accountable for all aspects of the

17. Porras-Hernandez JD, Vilar-Compte D, Cashat-Cruz M work in ensuring that questions related to the accuracy or

Ordorica-Flores RM, Bracho-Blanchet E, Avila-Figueroa integrity of any part of the work are appropriately investi-
C. A prospective study of surgical site infections in a pe- H gated and resolved.
301 J Med Sci 2020 July;28(3):301-301



