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Summary :

Two hundred and four post-operative patients were examined and pus samples
were collected with sterile cotton swabs from 64 patients with infected wounds. The
samples were cultured aerobically and the isolates were indentified as per standard
methods. The prevalence rate of post-operative wound infection were 31.37% and the
total number of bacterial isolates were 76 (37.25%).The isolates were identified upto
their species level &they were E.coil, Staph. aureus, KI.Pneumoniae, Ps. aeruginosa.
Provulgaris and S. pyogenes. Gram negative bacilli were the predominant organisms
and among them E. coli was the most common. In antimicrobial susceptibility test
Gentamycin and Cephalexin were found sensitive.

Introduction:

Post-operative wound infection is still one of the major problems in the hospitals of our

country and also continuou.s to be a source of morbidity in the surgical patients'. There are

few report on nosocomial infection in ourcountry though there are some study reports on post

operative infections2.3,4.5.

The predominance of post-operative wound infections caused by gram negative bacilli
were established in the 1970s and subsequently increasing of methicillin resistant
Staphylococcusaureus was also recorded6.Gram-negative bacilli were predominant and
E. coli was commonesF.8.

Billions of dollars are used annually for the control of hospital acquired infection in
U.S.A. Recently countries in the South East Asian zone like Thailand have started work
to prevent and control hospital acquired infection and could reduce the incidence of
nosocomial infection substantially. But unfortunately no such action has so far been taken in
Bangladesh.

In order to understand details of hospital acquired infection this investigation was
undertaken on post-operative would infection in surgical unit during the period of July, 1990
to March, 1991.
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Materials and Methods :

A total number of 204 post-operative patients, at the surgical unit of Dhaka Medical

CollegeHospital (DMCH) were examined and 64 cases were found with post-operative
infections.

Isolationof Pathogens:

For aerobic culture, pus samples from wound were collected on sterile cotton swabs
which were premoistened with sterile physiological saline (0.85%). The samples were
collectedfrom the different categories of surgical wound during the routine and emergency
operations.The categories of surgical wounds were divided into three groups according to
the criteria laid down by the National Research Council (U.S.A) 1964. They were clean
wounds(c1),clean contaminated wounds (C"),and contaminated wounds (c'). The samples
weretransported in the laboratory in thermoflask and were inoculated on the Blood agar,
MacConkeyagar and Nutrient agar media. The plates were incubated at 37°C for 24 hours.
Theculture plates were then purified by selective culture media. The isolates from these
cultureswere characterized by their cultural characteristics and cell morphology and
indentifiedas per International standard laboratory procegures9,ol1.Theselected strains
werethentested in vitrofor theirsusceptibilityto commonantibioticsby the standardagar
diffusionmethod'2.

Results :

Outof the total 204 cases, 88 were the C'wounds, 76 were the CMwounds and 40 were

theC'wounds. It was observed that out of the 88 C' surgical wounds 16 (18.2%) were post-
operativelyinfected and 16 (18.2%) were the total isolates. Out of 76 Cowounds 24 (31.6%)
werepost-operativelyinfected and 32 (42.1%) were total isolates. In 40 C'wounds 24 (60%)
werepost-operativelyinfected and the total isolates were 28 (70%).The study shows that out
of204operations, post-operative wound infections appeared in 64 (31.4%) cases and from
thatinfectedwound culture the total isolates were 76 (37.3%) (Table - I).

Criteria of wound

Table-I : Isolation of Bacteria from the different types of Post-operative infected wounds

No. of
Samples
Patients

No. of post
Operative
infected
wounds

Total No. Percentage Percentage
of Bacteria of Bacteria of Infection

Clean(C') 88

Clean-contaminated (CM)76

Contaminated (C') 40

Total- 204

16

24

24

64

16

32

28

76

18.18

31.58

60.00

18.18

42.11

70.00
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Of the total 37.3%, 27.5%werethe gram-negativebacilliand9.8%werethe gram-
positive cocci (Table -II). Out of gram negative bacilli 28 were E. coli, 4 were Ps.aeruginosa,
16 were KI. pneumoniae. and 8 were Provulgaris. Of the 20 gram-positive cocci 16 were
staph. aureus and 4 were S. pyogenes.

Out of 88 0 surgical wounds. 16 were the post-operatively infected, and from pus
culture the isolates were 8 Staph. aureus, 4 KI. pneumoniae and 4 were S. pyogenes. In 76
C' operations 24 were post-operatively infected and 32 were the total isolates. Out of 32
bacteria E. coli were 16; Provulgaris 8; KI. pneumoniae 4 and PS.aeruginosa 4. In 40 C'
wounds 24 were post-operatively infected and 28 were total isolates where E. coli was 12;
KI. pneumoniae 8 and Staph. aureus was 8 (Table-II).

Table-II: Distribution of Bacteria found in different types of post-operative infected wounds

Bacteria isolated from post-operative infected wounds pus culture were E. coli 28

(36.8%); KI. Pneumoniae 16 (21.%); Staph. aureus 16 (21.%) Ps. aeruginosa 4 (5.3%); Pro
vulgaris 8 (10.5%) and S. pyogenes 4 (5.3%)' (Table-III).
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Type of No. of No. of isolated Bacteria Percentage of
wounds Operation Bacteria

Clean(c') 88 1. Staph. aureus 8 9.09

2. KI. pneumoniae 4 4.55

3. S.pyogenes 4 4.55
4. E. coli 0 0.00

5. Proteus vulgaris 0 0.00

6. PS.aerugmosa 0 0.00

Clean 76 1. Staph. aureus 16 21.05
Contaminated (c") 2. Provulgaris 08 10.53

3. KI. pneumoniae 04 5.26

4. PS.aeruginosa 04 5.26

5. Staph. aureus 00 0.00

6. S.pyogenes 00 0.00

Contaminated (c') 40 1. E.coli 12 30.00

2. KI. pneumoniae 08 20.00

3. Staph. aureus 08 20.00

4. Proteus vulgaris 00 00.00

5. Ps. aeruginosa 00 00.00

6. S.pyogenes 00 00.00
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Theselectedbacterial strainswere tested by using Kirby-Bauear methodthe standard
diffusionmethod against 10 (ten) different antibiotics commonly used and their sensitivity
patternare presented inTable-IV. The study showed that most of the bacterial strains were
comperativelysensitive to cephalexin & gentamycin.

Table-III : Frequency of organism from the post-operative infected wounds.

Total no. of Isolated Total no. of Percentage

isolated organisms organisms single isolates
from infected (Bacteria)
wound

Ecoli 28 36.85

KI. pneumomae 16 21.05

Staph. aureus 16 21.05

76 Ps. aeruginosa 04 5.26

Proteus vulgaris 08 10.53

S.pyogenes 04 5.26

76 100

Table -IV: Percentage of drug sensitivity pattern of selected bacteria.

Bacteria Sensitive to

Amp. Cep. Cephr. Gen. Co-tri Tetra Nal. Fura. Coxa.I Ery
I

Fcoli 28 42.7 85.7 50.0 100 28.6 42.9 42.7 21.4 14.2 57.1

Ps.aeruginosa 04 33.3 58.3 25.0 30.0 167 50.0 41.7 0 16.7 66.7

KI. pneumoniae 16 55.6 88.8 44.4 88.8 77.7 22.2 33.3 0 22.2 0

Pr vulgaris 08 0 50.0 50.0 100 100. 0 0 0 0 0

Staph.aureus 16 40. 80.0 0 60. 70. 40. 40. 40. 60. 40

S.pyogenes 04 100. 100. 0 100. 100. 100. 100. 0 0 0

Amp.=Ampicillin, Cep=Cephalexin, Cephr.=Cehradin. Gen.=Gentamycin, Co-tri.=Co-

trimoxazole, Tetra.= Tetracycline, Nal.=Nalidixic acid, Fura.=Furadantin, Colxa.=Cloxacillin,

Ery.=Erythromycin.
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Discussion:

Post-operative wound infections are one of the main causes of morbidity and mortality
in hospitalized patients leading directly or indirectly to an enormous increase in the cost of
hospital care and to the emergence resistance strain of bacterial flora. Globally Nosocomial
infection affects not less than 4,00,000 hospitalized patients at any time'3.

The prevalence rate of post-operative wound infection in DMCH was 31.37% at the
time of surveillance, whereas it was 37.3% in Chittagong Medical College HospitaP.

In this study itwas observed that the infection rates were 18.2% for clean (cl) wound,
31.6%, for clean contaminated (ell)and 60% for contaminated (cI),whereas the organisms
isolated form those were 18.2%; 42.1% & 70% respectively. The study showed that in the
wounds, the bacterial contamination was lowest in eIand it was higher in clt & highest in cl
wounds. Peter14reportedthat bacterial contamination of the clean wound were minimum. The
similar findings are also observed by AlP, AshraF and Aman4.

Out of the 204 cases 64(31.4%) were post-operatively infected and from that the total

number of isolates were 76 (37.3%). Multiple (mixed) types of bacteriawere observed mostly
in cltand ctsurgical wounds whereas single type of bacteria were abundantly found in surgical
clean wounds. These were .supported by Ashraf2, Aman4. Staph. aureus was the most
common organism for surgical wound infection'. But in this study E. coli replaces the Staph.
aureus. The commonest micro-organism in nosocomial infections were E. coli, Staph.
aureus, Ps. aeruginosa, KI. pneumoniae and Proteus sp. These study showed the similar
trend. In the study it was observed that surgical cl wounds were post-operatively infected
mainly by Staph. aureus (9%). But E coli was zero. However cltand ctsurgical wounds were
post-operatively infected mainly by E. coli and the rate was 21% and 30% respectively
(Table - II). It showed that clsurgical wounds were infected exogenously i.e. cross infection.
Whereas most of the elland cl surgical wounds were endogenously infected by normal flora
E cQli.This also supported by Peter14.

In infected wound pus culture Gram-negative bacilli were the predominant (27.5%)
isolates and gram-positive cocci were the next common (9.8%) isolates. Similar observation
was also reported by Aman4,Kapur15.Ecoliwas the most common organism isolated from
surgical wounds. This findings showed similarities with the work of AshraF, Matin3,Kapur'5.
However Aman4,Ali', Rotstein16,found that Staph. aureus was the predominant.

Common causative organisms for surgical wound infection and their antibiotic
sensitivity pattern is not constant. Our study showed that E. coli is the most commonest
organism, and cephalexin and gentamycin are sensitive to Ecoli.
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