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Abstract 

Introduction: Sterilisation of operation theatre is the global method in the prevention of surgical wound infections. In recent 
years the first and second generation compounds are replaced by the third generation quaternary ammonium compounds. The 
efficacy of these compounds is still doubtful. Aim: An attempt has been in the present study to evaluate the third generation 
quaternary ammonium compounds for its efficacy in sterilisation of operation theatre. Methods: The samples were collected 
before and after fogging. Quaternary Ammonium Compound D-125 is used in the present study. The presence of bacteria in 
the indoor air was sampled by plate exposure method. The brain heart infusion agar plate was kept open for 15 minutes at the 
height of one metre from the level of ground. For the analysis of surface contamination, the sampling was done by swabbing 
the surface. The swabs were inoculated into Robertson cooked medium (HIMEDIA) and were incubated 37OC for seven days 
in anaerobic condition. Results: The results showed the complete removal of microorganism after 45 minutes of fogging. 
Conclusion: The present study has showed that the quaternary ammonium compounds are effective disinfectant and 
sterilisation agent in the sterilisation of operation theatre. 
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Introduction 

The postoperative bacterial contamination and infection 
of the surgical wound is the major risk factor during the 
surgery [1]. Sterilisation of operation theatre is the global 
method in the prevention of surgical wound infections.  
 
The increase in the incidence of Methicillin resistant 
Staphylococcus aureus (MRSA) and vancomycin resistant 
Enterococcus (VRE) in the hospital environment has 
raised lot of concern in the sterilisation of hospital 
environment especially operation theatre [2-5]. The 
operation theatre is a closed environment and has every 
chance of contamination during surgery by the patient and 
theatre staff members. The studies have shown that the 
predominant bacterial contamination is coagulase 
negative staphylococcus followed by Staphylococcus 
aureus [6]. It is also found that the nasopharyngeal 
shedding of the patient and theatre staff members are the 
main reasons for the contamination [7]. 
 
Conventional method of sterilisation of operation theatre  
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is fumigation by formaldehyde gas as it is effective in 
killing even the bacterial spores [8, 9]. However the 
toxicity and carcinogenicity of formaldehyde gas have 
raised a lot of concern about the use of it [10]. In recent 
years the first and second generation compounds are 
replaced by the third generation quaternary ammonium 
compounds. The efficacy of these compounds is still 
doubtful. Hence an attempt has been in the present study 
to evaluate the third generation quaternary ammonium 
compounds for its efficacy in sterilisation of operation 
theatre. 

Materials and Methods 

It is a cross sectional study conducted in operation 
theatres of a tertiary care hospital of 750 bed capacity in 
Chennai, India.  
 
Fogging 

The samples were collected before and after fogging. The 
sterilisation agent used is the combination of alkyl 
dimethyl benzyl ammonium chloride (2.37%) and alkyl 
dimethyl ethyl benxyl ammonium chloride (2.37%) 
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produced under the name of DTcare-125 (Chemtex 
speciliaty limited). It is the mixture of quaternary 
ammonium compounds with other ingradients like 
organic silver. It has been recommended for both 
disinfection and sterilisation. The product is available as 
the concentrated stock solution that can be used to surface 
sterilise as well used to sterilise the indoor air.  
 
Quaternary Ammonium Compound D-125 is used at 
dilution of 1:64 (15ml in 1ltr water) for critical area 
disinfection such as instruments, OT tables, lamps, critical 
contact surfaces etc. It is used at dilution of 1:128 (7.5ml 
in 1ltr water) for non-critical area disinfection such as 
floor mopping, furniture and wall wiping etc. For air 
disinfection make a dilution of 1:64 and fog with fogging 
machine at 1ltr per 1000cft (28.3 cum). 
 
Sampling and Culture 

The operation theatres selected for this study were general 
surgery, ENT, OBG, ophthalmology and orthopaedics. 
The samples were collected before and after fogging from 
indoor air and surfaces (OT table, OT light, instrument 
trolley, suction apparatus, IV stand, Boyle’s apparatus, 
floor and wall) from eight operation theatres of the 
hospital.  

 
The presence of bacteria in the indoor air was sampled by 
plate exposure method. The brain heart infusion agar plate 
was kept open for 15 minutes at the height of one metre 
from the level of ground. Then the plates were incubated 
at 37OC for 24 hours in aerobic condition. The number of 
colonies grown in the plates was counted and noted. 
 
The sterilisation efficacy of surface was assessed by the 
removal of anaerobic bacterial spores which indicates the 
thorough removal of all forms of microorganisms. The 
sampling was done by swabbing the surface. The swabs 
were inoculated into Robertson cooked medium 
(HIMEDIA) and were incubated 37OC for seven days in 
anaerobic condition. After seven days the changes in the 
media like turbidity and discolouration were noted. Then 
the media is gram stained to observe the morphology of 
anaerobic bacilli.  
 
Statistical Analysis 

The paired student t test was done to find the significance 
in the difference in the total number of colonies before 
and after sterilisation with SPSS vs 20.0 software.  

Results 

A total of five operation theatres were selected for the present study. Both the indoor air and the important surfaces were 
subjected for culture before fogging and after fogging.  
 
Table1: Results of plate exposure method showing the number of bacterial colonies before and after sterilisation 

Operation theatre Number of colonies P value 
Before sterilisation After sterilisation 

General surgery 4 0  
 
p<0.001 

ENT 3 0 

OBG 5 0 

Ophthalmology 4 0 

Orthopaedics 2 0 

The Table 1 shows the results of bacterial culture analysis of indoor air of five operation theatre by plate exposure method. 
Before fogging all the operation theatres showed the presence of bacteria in the indoor air. However none of the operation 
theatres showed presence of bacteria in the indoor air after fogging. [Statistically significant, (p<0.001)]. 
Table 2: Results of plate exposure method showing the number of fungal colonies before and after sterilisation 
Operation theatre Number of colonies P value 

Before sterilisation After sterilisation 
General surgery 8 0  

 
p<0.001 

ENT 3 0 

OBG 6 0 

Ophthalmology 9 0 

Orthopaedics 18 0 

The results of fungal culture before and after fogging by plate exposure method are shown in the Table 2. From the table it is 
evident that all the operation theatres showed the presence of fungal spores before sterilisation but after fogging none of the 
operation theatre showed the presence of fungal spores which is statistically significant (p<0.001). 
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Table 3: Culture results of surface sampling from general surgery operation theatre 
Site of sample Culture result 

Before sterilisation After sterilisation 
OT table Clear Clear 

 
OT light Clear Clear 

 
Instrument trolley Clear Clear 

 
Suction apparatus Turbid Clear 

 
IV stand Turbid Clear 

 
Boyle’s apparatus  Clear Clear 

 
Floor Clear Clear 

 
Wall Clear Clear 

 

As far as surfaces are concerned the swabs were analysed for the presence of bacterial spores, as the surfaces are more liable 
for the presence of bacterial spores. The Table 3 shows the culture results of surface sampling from general surgery operation 
theatre. Before fogging the IV stand and suction apparatus showed the presence of anaerobic spore bearers and all the other 
sites were free of any spores. However after fogging, all the sites showed the absence of bacterial spores 
Table 4: Culture results of surface sampling from ENT operation theatre 

Site of sample Culture result 
Before sterilisation After sterilisation 

OT table Clear Clear 

OT light Clear Clear 

Instrument trolley Clear Clear 

Suction apparatus Clear Clear 

IV stand Clear Clear 

Boyle’s apparatus  Clear Clear 

Floor Turbid Clear 

Wall Clear Clear 

The culture results of surface sampling from ENT operation theatre are shown in Table 4. The ENT operation theatre showed 
the presence of anaerobic spore bearer only on the floor. After sterilisation, all the sites showed negative for the presence of 
bacterial spores. 
Table 5: Culture results of surface sampling from OBG operation theatre 

Site of sample Culture result 
Before sterilisation After sterilisation 

OT table Turbid Clear 

OT light Clear Clear 

Instrument trolley Clear Clear 

Suction apparatus Clear Clear 

IV stand Clear Clear 

Boyle’s apparatus  Clear Clear 

Floor Turbid Clear 

Wall Clear Clear 
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The Table 5 shows the culture results of surface sampling from OBG operation theatre. Before fogging the floor and OT table 
showed the presence of anaerobic spore bearers and all the other sites were free of any spores. However after fogging, all the 
sites showed the absence of bacterial spores.  
 
Table 6: Culture results of surface sampling from ophthalmology operation theatre 

Site of sample Culture result 
Before sterilisation After sterilisation 

OT table Clear Clear 

OT light Turbid Clear 

Instrument trolley Clear Clear 

Suction apparatus Clear Clear 

IV stand Clear Clear 

Boyle’s apparatus  Clear Clear 

Floor Turbid  Clear 

Wall Clear Clear 

The culture results of surface sampling from ophthalmology operation theatre are shown in Table 6. The operation theatre 
showed the presence of anaerobic spore bearers on the OT light and floor. After sterilisation, all the sites showed negative for 
the presence of bacterial spores. 

 
Table 7: Culture results of surface sampling from orthopaedics operation theatre 

Site of sample Culture result 
Before sterilisation After sterilisation 

OT table Clear Clear 

OT light Clear Clear 

Instrument trolley Clear Clear 

Suction apparatus Clear Clear 

IV stand Clear Clear 

Boyle’s apparatus  Clear Clear 

Floor Turbid Clear 

Wall Clear Clear 

 

The Table 7 shows the culture results of surface sampling from orthopaedics operation theatre. Before fogging the floor 
showed the presence of anaerobic spore bearers and all the other sites were free of any spores. However after fogging, all the 
sites showed the absence of bacterial spores.  

Discussion  

In the present study an attempt has been made to evaluate 
the sterilisation potential of operation theatre. The results 
obtained are encouraging as the quaternary ammonium 
compounds could able to remove even fungal and 
bacterial spores from the environment. Many works have 
already done regarding the use of quaternary ammonium 
compounds as disinfectants and sterilants [11-13]. 
Quaternary ammonium compounds are amphoteric 
surfactants that are widely used for the control of bacterial 
growth in clinical and industrial environments [14]. 
Eventhough the quaternary ammonium compounds are 
considered to be an agent of disinfectant, the present 
study has showed that it could able to eliminate the 
bacterial spores. Probably this may be due to the reason 
that the bacterial spore contamination in the operation  

 
theatres selected for this study would have at lower level. 
Bacterial spores are common in many hospital 
environments including operation theatre [15]. Hence a 
good sterilisation agent should be effective sporicidal. 
Hence a study should be conducted to find its efficacy in 
removal of heavily spore contaminated surfaces.  
 
The use of quaternary ammonium compounds is 
advantageous as it is non-irritant and surgeon can resume 
the routine in 45 minutes after the fogging. Hence the 
sterilisation of operation theatre can be performed after 
each surgery which cannot be possible with the 
conventional aldehyde compounds.  

Conclusion 



April, 2015/ Vol 3/ Issue 3                                                                                                                             ISSN 2321-127X 

                                                                                                                                                         Research Article                                                      

International Journal of Medical Research and Review         Available online at: www.ijmrr.in     277 | P a g e              

The present study has showed that the quaternary 
ammonium compounds are effective disinfectant and 
sterilisation agent in the sterilisation of operation theatre. 
Eventhough in the present study the bacterial spores are 
eliminated by the DT-125 in the operation theatre 
environment, the question whether they are effective 
sporicidal agent should be scientifically evaluated. 
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