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Abstract

Background: Surgical site infections are important cause ofbitity and mortality in admitted patients worldesy
Objectives: To determine the pattern of surgical site infewsian General Surgical ward of a tertiary care itakp

Study type, settings and duration: Analytical cross-sectional study conducted at Depant of General Surgery,
Pakistan Institute of Medical Sciences, Islamalmaidvio years from January 2010 to December 2011.

Subjects and Methods: All cases were admitted in surgical ward with vascsurgical problems either as elective or
emergency cases who developed wound infection laége included in the study. Cases of wound infectbperated
elsewhere, diabetic foot, and abscesses were @dluhta collected included age, gender, primaagrbsis, mode of
admission, comorbid factors, type and durationwf§ery, expertise of the surgeon, use of antilsotind hospital stay.
After operation, wound was examined for evidenceindéction from third post-op day onward. Any diache was
submitted for bacteriological examination. The wdsimvere followed till healed.

Results: A total 0f 1913 patients underwent surgery, including 983<#s&.5 %) operated as elective and 932(48.5 %) as
emergency. Postoperative wound infections occurrelb5 cases giving an overall incidence of infaetin 8.6% cases.
Infection rate in elective cases was lower (4.68@ntthat in the emergency (12.7%) cases. Sixty patents (37%)
developed minor infection or stitch abscess, 10%{(6Bas frank suppuration requiring opening andndgé of wound;
while 5(3%) cases developed deep seated infectidnt@m-abdominal space&. coli was the commonest bacteria for
wound infection (39%).

Conclusion: Post operative wound infection rate was 8.6%. Tifection was significantly higher in cases who umamt
emergency surgery artfl coli was the commonest pathogen to cause infection.

Key words: Surgical site infections, surgical wound infectipbacterial infections, antibiotic prophylaxis.

I ntroduction delayed wound healing and revision surgempd with
longer hospital stay can render patients susceptiol
I nfections which develop more than 48 hours afteinfections from the hospital environmehts
admission are hospital acquired or nosocomial The CDC-definitions for surveillance of surgical
infections. They are the sixth leading cause of death irsite infections take into account 3 classes of woun
USA, accounting for 150,000 deaths per year, amif th infections: superficial, deep incisional SSI, amgam/space
incidence varies from 5-10%Nosocomial infections are an SSF. Since ancient times wound infections have markedly
important cause of preventable morbidity and mitytéhat ~ increased the sufferings of postoperative casesdaspite
prolong hospital stay by an average of eight Yejsle the  being largely preventable, they remain a major cwf
treatment cost and work load on health care feslits  morbidity™®. In order to minimize postoperative surgical
increased many folds. Among surgical patients,isairgite ~ wound infection, it is important to create a safei@nment
infections (SSls) are one of the most commonly mtegdo by controlling four main sources of infection igersonnel,
nosocomial infection; accounting for 16% 38% of all equipment, the environment, and patient’s riskofatt
such infections SSIs can debilitate patients and Knowledge of specific risk factors for SSI is es&#rto
dramatically increase health care cbshey are a leading Ccreate a specific SSI risk stratification intfexand to
cause of readmission, may lead to complications lik develop strategies to confine infection rate. Thestb
i approach is the prevention as it is simpler, cheape more
Corresponding Author: rewarding for the patients; and at least one thirthem are
Zafar 1qbal Malik preventable by simple measufesThus, every hospital
Department of General Surgery needs to organize its infection control programilufa to
Quaid-i-Azam Postgraduate Medical College . . - -~
Pakistan Institute of Medical Sciences, Islamabad. implement infection .Con.trOI po“C|e$ ar-ld Iagk Ofa‘.mess
Email: zafarmalik pims@yahoo.com are the factors contributing to hospital infectiansl disease
outbreaks. On the other hand, studies provide ee@ef a
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significant decreasing trend in the SSI rates Volig the  while 932 patients (48.7 %) were operated in enrerge
infection control interventiorid Majority were males 1167(61%). The median age a8 4

In our hospitals, there are high rates of nosodomiayears (range 16-82 years) and majority 1417(74%f we
infections with little efforts to control them. Tharesent below 50 years of age. Almost 58% men developed
study was conducted on patients operated for \ariounfection. Postoperative infection occurred in 1€&ses
surgical problems in a tertiary care major pubéicter of  giving an overall incidence of 8.6% infection.

Islamabad, to evaluate the frequency of surgicé si Of 165 cases that developed wound infection, 69
infections. (42%) patients were aged above 50 yearfections were
least common 20(2.1%) in clean procedures and were
Subjectsand M ethods highest among dirty cases (Table-1). Out of 983gas

who were operated on elective list, infection ocedrin
This analytical cross-sectional study was46 patients (4.6%). Out of 932 cases operated in
conducted in the department of general surgeryisRak emergency, infection occurred in 119 patients (%8).7
Institute of Medical Sciences, Islamabad over twarg
from January 2010 to December 2011. Table 1: Infection ratein different procedures.
All adult cases admitted in surgical ward either
as elective cases or as emergency were includedein  Typeof procedure

Total cases (n=1915)  Infected cases (165)

. . . n % n %

study. Cases having wound infection, operated diseay
those with diabetic foot disease and those operfted ~ 183" 976 51 20 21
S ; Clean-contaminated 421 22 19 4.5
incision and drainage of abscess were excludedthall Contaminated 173 9 28 16.2
cases operated during the study period were ohddove  Dirty 343 18 98 28.5
development of wound infection. Patients undergoing gpgf_a“Vesem”QS Number of infected o

: ol : H : etting umbper or Infected cases (J
multiple admissions or operations for complicatiovese Elective surgery (n=983) 46 46

counted once. . Emergency surgery (n=932) 119 12.7
Consent was taken from all the patients who

developed infection, for inclusion in the study.l e
information collected was recorded on a specially
designed proforma that included history, physical
examination, any co-morbid factors and all investimns
performed during their stay at the hospital. Therafive
details were noted including type of procedure atian

of surgery, whether operated by residents or coesig,
and use of prophylactic antibiotics. The wounds ever
examined for infection from third postoperative day
onward. Surgical site infection was identified with
redness, inflammation, local heat, pain, tempeeatfr
38° C or above, and septic discharge from incisioa sit
during 30 days after operation (according to WHO
guidelines})®. The discharge was sent for culture and
sensitivity. The infections were managed by stathdar
protocol involving repeated dressings accordingthe
case, drainage of pus if required, and change titfiatic

in the light of culture/sensitivity reports. Pre dan
postoperative hospital stay was noted. Infected nadsu

were inspected regularly during follow up until ere
healed. P 9 y 9 P yhe two groups.

The information was entered in computer and Of the co-morbids, anemia (haemoglobin less

data was analyzed using SPSS version 12.0. Variou@an 10 gm/dl) was the most common. In electivesas

frequencies and percentages were calculated; thdtge VaS corrected before surgery but in emergency gaemes
are displayed in tabulated or graphic forms. operative blood transfusion was given. Other cohitbr

factors in 165 patients are shown in Table-2.
Surgical wound infection developed in 165 cases.
Majority 99(60%) showed frank suppuration that iesg

During the study period, a total of 2108 casesopenlng and drainage of wound (Figure-1). Wound

were registered in surgical ward and 1915 wereatper infection was observed within 3-5 days in 110 cases
o N ) o e
Surgery in 983 cases (51.3%) was elective or pt;hnne(67 %), within 6-8 days in 41 cases (25%), and wigH14

Average duration of surgery was 109 minutes
range 35 minutes to 7 hours 20 minutes). Antibioti
prophylaxis was given in clean cases (first gemamat
cephalosporins) and clean-contaminated cases (third
generation cephalosporins). In contaminated ory dirt
cases, regular use of antibiotics was employedrédowp
to the case, rather than giving prophylaxis.

Averageduration of hospital stay after surgery
was 7.4 days (range 1-110 days), while averagetidara
of hospital stay before surgery was 1.8 days (rah@e
hours to 13 days). Although infected cases tookédorin
hospital, however, this aspect was not studiecetait]

Surgeries in 948 cases (49%) were performed by
senior registrar or a surgeon of higher statusthia
group 76 cases developed wound infection (8.0%96Ih
cases (51%) operations were performed by residents,
under supervision by senior surgeons; in this gréap
cases developed wound infection (9.2%). Therethere
was no significant difference in infection rate amgahe

Results
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days in 13 cases (8%). One case presented wébtiorfi
10 months after mesh repair for incisional hernia.

Table 2: Distribution of co-morbid factors. (n=165)

Factor observed n %
Anemia (Haemoglobin less than 10 gm/dl) 63 38
Malnutrition (Loss of more than 6 Kg body weight) 14 25
Smoking (more than 10 cigarettes/day) 26 16
Diabetes mellitus 19 115
Hypertension and / or ischemic heart disease. 195 11
Obesity (more than 10% of ideal body weight) 08 5.0
Compensated chronic liver disease 03 20
¥
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Figure 1: Typesof infections

Discharge from the wound was submitted for

bacterial culture in all cases. Twenty three cq448x0)

showed mixed growth; 121(73%) showed growth of
single organism; and 21(13%) had no growth. Th

commonest bacteria grown whscoli in 64(39%) cases,
Klebsiella spp. in 37(22%) cases, Pseudomonas
aeruginosa in 25(15%) cases, arflyphylococcus aureus
in 18(11%) cases including methicillin resist&tureus
(MRSA) (Figure-2).
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Figure 2: Organismsgrown on culture.
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Discussion

In the present study surgical site infection were
seen in 8.6% cases with majority of the cases wudeg
emergency surgery. The incidence of SSI varies iand
4.4% in Taiwal’, 5% in United Staté§ and 5.2% in
Japar®, while a Brazilian study reported a much lower
incidence of 1.89. Reports from Pakistan show a higher
incidence of 6.5% from Peshawarand 11.4% from
Karachf".

Several factors are responsible for causing
infections which vary from patients themselves
(especially contamination by alimentary tract beajeto
other patients, hospital environment, food, ho$gitaff,
infected surgical instruments, dressings, and even
medicines and injectiofs Advanced age is an important
host-related risk factdf> Due to higher incidence of
coexisting diseases, impaired immunological status,
personal neglect, etc. However, gendamnot a significant
issue and same has been reported by Gfiférs

Type of surgeryis directly related to the risk of
developing wound infection. It is based on potédntia
bacterial contamination of the tissues at the tiofe
surgery and the level of bacterial burden. Our staido
showed the association of type of surgery withdtiéen
rate and same reported by other wotkeburation of
surgeryalso influences wound infection and procedures
that take more than two hours are associated vigtheh
infection rate’, due to longer exposure of tissues to
theater environment, hypotherfiiaand requirement of
blood transfusion all of them are potential risktéas for
SSF° In a study from Lahore, wound infection rate
almost double in cases that took longer than 2 shour
relation to duration of surgical
proceduré’. This was also observed in our study where
most of the cases that got infected took longen th@0
minutes.

Operative settings (elective or emergency) also
play a significant role in determining infectiontes.
Cases operated in emergency are more likely to get
infected due to inadequate preparation, breech in
sterilization protocol, pre-existing infection aneduced
immunological status of patient. In the presentdgtu
infection rate in emergency cases was almost tfimess
higher than in elective cases (12.7% versus 4.G%is
has also been observed by other workers. Studogs fr
Lahore show about two and a Katb four time$* higher
infection rate in emergency cases.

Longer hospital stay, especially in post-
operative period, is associated with substantiaieiase in
wound infection raté§ and the risk increases with the
duration of stay. On the other hand, prolonged
preoperative hospital stay also contributes toeased
infection raté. This may be related to bacterial
colonization of patient's skin and nares with resis
hospital flora.
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Expertise of surgeons a potential factor in 13.

determining wound infection rate as reported by esom
authoré®. We did not observe any significant difference
of infection rate between cases operated by seniods
juniors. Improvement in the surgical skills andheiques

of resident staff and also their direct supervigion only
decreases the duration of operation but also inciel®f
postoperative wound infecti6h

In our study most common bacterial growth was15.

of E. coli, followed by Klebsiella pneumoniae,
Pseudomonas aeruginosa, and Styphylococcus aureus
including MRSA. Similar pattern has also been reported
from Hyderabatf, but this is in contrast to the literature
that reportedstyphylococcus aureus as the most common
organismi®?®%} that is resistant to the commonly used,,
antibiotics.
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