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ABSTRACT Contamination of the operating theatre is a major cause of nosocomial infection. This study 
aimed to evaluate the incidence of bacterial contamination of operating theatres in Al Imam Ali Hospital 
in Baghdad, and the source of contamination. From 1216 swabs collected from surfaces, equipment 
and antiseptic solutions from different operating theatres in 2001 and 2002, the rates of positive cultures 
were 3.7% in 2001 and 4.0% in 2002. Staphylococcus epidermidis was the most common isolate in 
2001 followed by Pseudomonas aeruginosa, whereas in 2002 coliform bacteria were the highest, fol-
lowed by P. aeruginosa. No clear pattern of isolates was found in different types of operating theatres, 
although coliforms and P. aeruginosa were mostly found in the delivery theatre.

Contamination microbienne dans les salles d’opération : étude dans un hôpital de Bagdad 
RÉSUMÉ La contamination de la salle d’opération est une cause majeure d’infection nosocomiale. 
Cette étude visait à évaluer l’incidence de la contamination bactérienne des salles d’opération à l’hôpital 
Al Imam Ali de Bagdad, ainsi que la source de la contamination. Sur 1 216 prélèvements recueillis sur 
les surfaces, matériel et solutions antiseptiques de différentes salles d’opération en 2001 et 2002, le 
taux de cultures positives était de 3,7 % en 2001 et de 4,0 % en 2002. Staphylococcus epidermidis était 
l’isolat le plus fréquent en 2001, suivi de Pseudomonas aeruginosa, alors qu’en 2002, les colibacilles 
étaient les plus répandus, suivis de P. aeruginosa. Aucune caractéristique évidente n’a été observée 
concernant les isolats dans les différents types de salle d’opération, même si les colibacilles et P. aeru-
ginosa étaient surtout présents dans la salle d’accouchement.

التلوث المكروبي في غُرَف العمليات: دراسة في أحد مستشفيات بغداد
ساهرة نصيِّف، سحر الشالجي، منى صبار

يُعَدُّ تلوث غرف العمليات سبباً هاماً في حدوث عدوى المستشفيات. وتهدف هذه الدراسة إلى تقييم  الخلاصة: 
والتعرف على مصدر هذا  بغداد،  مدينة  الإمام علّي في  العمليات في مستشفى  الجرثومي في غرف  التلوث  وقوع 
ات ومحاليل المطهرات من مختلف غرف العمليات  1216 مسحة تم جمعها من الأسطح والمعدَّ التلوث. ومن بين 
2002. وكانت  2001، و4.0% في عام  في عام   %3.7 ل المزارع الجرثومية الإيجابية  2001 و2002، بلغ معدَّ في عامي 
العنقودية البشروية هي أكثر الجراثيم المستفرَدة في عام 2001، تليها الزائفة الزنجارية، في حين كانت القولونيات 
هي الأكثر في عام 2002، تليها الزائفة الزنجارية. ولم تكتشف الباحثات نمطاً واضحاً للجراثيم المستفردة التي عثرنَ 
لَتا أكثر الجراثيم التي عثرنَ عليها في  عليها في مختلف غرف العمليات، إلا أن القولونيات والزائفة الزنجارية قد مثَّ

غرف العمليات.
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Introduction 

Contamination of operating theatres is one 
of the most life-threatening sources of no-
socomial infection for patients, especially 
in transplant surgery, heart surgery, cysto
scopy and transurethral resection of prostate 
and bladder tumours [1]. Multiple reservoirs 
have been reported as being responsible for 
hospital contamination, particularly the op-
erating theatre, including unfiltered air, ven-
tilation systems and antiseptic solutions [2]. 
Other reports suggest that a range of micro-
environmental conditions exist even within 
purified water systems which are intended 
for laboratory use or for irrigation, lead-
ing to variable populations of contaminant 
bacteria [3]. Medical staff still represent an 
exogenous contaminant source in operat-
ing theatres [4] and personnel move back 
and forth between the operating theatre and 
other parts of the hospital without changing 
their gowns or slippers. Moreover, patients 
are not consistently cleaned or shaved be-
fore coming to the operating theatre. All 
these factors play a role in contamination 
of operating theatres and consequent post
operative infections [5].

Many patients are concerned about the 
risk of postoperative infections, so our study 
aimed to evaluate the incidence of bacterial 
contamination of operating theatres in one 
of the busiest hospitals in Baghdad, Iraq, 
Al Imam Ali Hospital, and to identify the 
contaminating agents and their distribution  
within different theatres.

Methods 

From February 2001 to December 2002, 
1216 swabs were taken from 12 operating 
theatres in Al Imam Ali Hospital: 4 theatres 
for general surgery, 3 for fractures, 3 for 
deliveries, 1 for ophthalmic surgery and 1 
for ear and nose and throat (ENT) surgery. 

Samples were collected 2–3 times monthly 
with cotton-tipped swabs from the surfaces, 
equipment and antiseptic solutions within 
the operating theatres, before and after op-
erations, over the 2-year period. The collec-
tion was done by a medical care employee 
belonging to the central medical laboratory 
of the Ministry of Health in Iraq.

The swabs obtained were cultured di-
rectly in prepared MacConkey and blood 
agar media (Oxoid, England) by the 
streaking method, and standard methods 
of identification were used according to 
Holt et al. [6] and Baron and Finegold 
[7]. The inoculated plates were incubated 
aerobically overnight at 37 °C for 24 hours, 
then culture characteristics were examined 
including colony morphology on culture 
media, characteristic appearances such as 
lactose-fermentation, haemolysis, pigmen-
tation, mucous secretion and swarming phe-
nomena. The identifications were confirmed 
by biochemical tests, including the oxidase 
test, catalase test, coagulase test, indole test, 
methyl red test, Voges–Proskauer test and 
citrate utilization.

Results

The incidence of positive cultures was 
23/622 cultures (3.7%) in 2001 and 24/594 
(4.0%) in 2002.

The monthly distribution of positive 
cultures showed no clear pattern in different 
months in any 1 year or between the 2 years 
(Figure 1), but in general there was a de-
crease in the incidence of positive cultures 
in the summer season in both study years. 

Identification of bacterial isolates re-
vealed that in 2001 Staphylococcus epi-
dermidis was the most common isolate 
(39.1%), followed by Pseudomonas aeru-
ginosa (30.4%), whereas in 2002 coliform 
bacteria were the most common isolates 
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(62.5%), followed by P. aeruginosa (25.0%) 
(Table 1).

To demonstrate the possible source of 
contamination, the distribution of bacte-
rial isolates according to operating theatre 
were examined. The results showed that in 
2001, 5 of the S. epidermidis isolates were 
obtained from fracture operating theatre, 
2 from general surgery and 1 isolate each 
from the ophthalmic and ENT operating 
theatres (Figure 2). However most P. aeru-
ginosa isolates were from the delivery oper-
ating theatre. In 2002 the coliform bacteria 
showed a higher rate among contaminant 
isolates and, importantly, this species of 
bacteria was collected from 4 of the 5 types 

of operating theatre, suggesting a possi-
ble outbreak in the hospital from general 
sources (Figure 2).

Other species of coliform bacteria were 
found in very low numbers, perhaps due 
to the carelessness of patients or medical 
staff.

Discussion

In 2001 the highest number of contaminant 
bacteria was for S. epidermidis. In these 
cases the contaminate source is usually 
endogenously from normal skin flora of 
patients or exogenously from surgical staff, 

Table 1 Bacteria isolated as a proportion of the total number of positive cultures

Bacterial isolates 2001 2002
No. % No. %

Staphylococcus epidermidis 9 39.1 2 8.3
Staphylococcus aureus 4 17.4 1 4.2
Pseudomonas aeruginosa 7 30.4 6 25.0
Coliforms 3 13.0 15 62.5
Total 23 100.0 24 100.0
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Figure 1 Incidence of positive cultures from total number of samples obtained per month 
(February 2001 to December 2002)



222 La Revue de Santé de la Méditerranée orientale, Vol. 15, N° 1, 2009

المجلة الصحية لشرق المتوسط، منظمة الصحة العالمية، المجلد الخامس عشر، العدد 1، ٢٠٠9 

especially when isolates are collected from 
different theatres, as this will be a good indi-
cation of whether there is a general outbreak 
or not [10,12]. 

The results indicate that 3 factors need to 
be considered. First, some bacterial strains 
such as S. aureus, S. epidermidis, E. coli 
and P. aeruginosa have a greater propensity 
to cause contamination, especially in oper-
ating theatres, so extensive infection control 
practices are necessary to prevent or contain 
these pathogens.

Second, the social level of incoming 
patients reflects the individual patient risk, 
which must be investigated and modified 
whenever possible. The patient should be 
prepared for operation and appropriate skin 
antiseptic should be used on the operation 
sites; the patient should also be considered 
for preoperative antibiotic prophylaxis. 
Bowel preparation, if appropriate, should 
be carried out. 

Third, careful attention to the theatre 
operating environment is important, es-
pecially to avoid airborne transmission of 
bacteria and transmission to the water sup-
ply and food; surgical expertise and theatre 
discipline are essential components against 
surgical sepsis.

In conclusion, there was no clear pattern 
in the incidence in different months during 

especially as S. epidermidis was the main 
infectious agent in the fracture operating 
theatre [8].

P. aeruginosa was the second most com-
mon isolate and this may indicate the con-
taminant source from antiseptic solutions 
or from breast-fed babies, especially as this 
bacteria is an opportunistic pathogen that 
can be found in most moist environments 
and has a combination of features such as 
the ability to survive and spread in hospital 
environments, acquisition of multiple viru-
lence determinants and intrinsic resistance 
to commonly used antibiotics and disinfect-
ants. This makes P. aeruginosa a major life
threating agent that is responsible for many 
outbreaks in operating theatres [9,10] .

In contrast, coliforms were dominant in 
2002. Coliforms are fecal bacteria and this 
suggests that in this case the food and water 
supply was the source of contamination. 
Another possible contaminant source is the 
bowels of patients, from normal flora or 
from urinary tract infections, particularly 
in the delivery theatre as Escherichia coli 
is the most common infectious agent in 
pregnant women [11]. Further analysis is 
needed using advanced techniques such as 
pulsed field gel electrophoresis or polymer-
ase chain reaction to determine if the overall 
isolates descend from a single clone or not, 

Figure 2 Number and type of isolates identified from the different operating theatres (OT)
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the period of study although there was ten-
dency towards decreased incidence of posi-
tive cultures in the summer season. The most 
common contaminant species found in the 
different operating theatres (S. epidermidis, 

E. coli and P. aeruginosa) had some relation 
to the kind of operation. This may indicate 
that sterilization methods are not efficient 
in our operating theatres and are putting 
patients at risk of postoperative infections.
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