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ABSTRACT 

Background: For radiation protection, lead aprons are often carried into the operating 

theater from the radiology department, where there are few or no dedicated lead aprons 

for the operating theater and can be a potential source of nosocomial infection. 

Objective: The main objective of this research is to evaluate the presence of 

microorganisms on the lead aprons and devising a simple method of cleaning to lower 

the risk of contamination in the operating room. 

Methods: A total of 64 swabs were taken in two regions of the lead apron, the shoulders 

(inner and outer) and secondly, the front middle part of the apron (inner and outer). 40 

samples were collected before cleaning, while 24 post-cleaning swabs was also taken 

from areas where growth were isolated using three different agents routinely used in our 

hospital: (cetrimide and chlorohexidine gluconate (savlon), isopropyl alcohol 

(methylated spirit) and sodium hydrochloride (Hypo/bleach). The samples collected 

were cultured on plates of Blood Agar, chocolate Agar, and MacConkey Agar and 

incubated at 37oc for 48h. The data was analysed using SPSS version 16.0, using 

descriptive statistics such as frequency and percentage. 

Result: Growth was observed on 72.5% (n = 29) of X-ray aprons, and Staphylococcus 

aureus 69% (n = 20) and Staphylococcus epidermidis 31% (n= 9), were the pathogens 

observed on the lead apron, mostly on the outer part of the lead apron at the level of the 

patients and bed, followed by the inner part at the same level. The least noticeable area 

of growth is the inner part of the shoulder. After cleaning, no growth was detected in the 

24 samples collected. 

Conclusion: Lead aprons can be a potential source of nosocomial infections in the 

operating theater and cleaning them with any of the available disinfectants in the 

hospital before taking them to the room will significantly reduce the bacteria load. 
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Introduction  

Hospital environment contamination, especially in 

operating theatres (OT) and other units, has greatly 

contributed to multiple exposures to nosocomial 

infections [1]. Nosocomial infections, also known as 

hospital-acquired infections (HAI), are infections that 

are not present in the patient at the time of admission to 

the hospital but develop during the course of their stay 

there. [2,3]. Patient comes into contact with new 

infective agents, becomes contaminated, and 

subsequently develops an infection. One of the most 

life-threatening sources of nosocomial infection for 

patients is contamination of operating theatre (OT) [4]. 

A study [5] shows that about 14-17% of hospital 

acquired infections and 38% of nosocomial infections 

are surgical site infections. 

Depending on the type of surgery, 1-10% of all surgical 

patients will develop a surgical site infection (SSI) [6]. 

A study has shown that In the United Kingdom, 

Hospital-acquired infection (HAI) constitutes a 

substantial financial burden of up to 1 Billion euro per 

year [7]. There is a prolong Patient stay in the hospital, 

delayed wound healing [8], higher personal costs [7], 

and a significant increase in morbidity and mortality 

[9]. 

There are multiple reservoirs reported as being 

responsible for the contamination of the OT, including 

unfiltered air, ventilation systems [2], antiseptic 

solutions, drainage of the wounds, transportation of 

patients and collection bags [4], the surgical team, the 

theatre gown, footware, gloves, and hands [4], the use 

of inadequately sterilized equipment, a contaminated 

environment, white coats and ties [7], and grossly 

contaminated surfaces are potential reservoirs for 

infection [4, 10]. 

Ionizing radiation (X-rays) are used to visualize inside 

the body [11]. In the operating room, fluoroscopic 

imaging (X-ray based) examination is an indispensable 

aid for guidance and confirmation of the locations of 

instruments in the operating room [12]. However, it is 

associated with a high risk of radiation exposure [13, 

14]. A lead apron is essential to minimize radiation 

exposure to the personnel in the operating room where 

there is obviously no other means of protection possible 

[15, 16]. For radiation protection, it is necessary for all 

the personnel in the operating theater to put on a lead 

apron [13]. The doctor participating directly in the 

surgery wears these lead X-ray aprons beneath their 

sterile surgical gowns, and no surgical gown is 

completely impenetrable to bacteria [17].  

A dedicated lead apron for the operating theater is 

needed and should be cleaned regularly to avoid 

contamination in the room. However, a lead apron from 

the radiology department is often carried into the 

operating room whenever there is a need for 

radiological services. Since these aprons are worn 

during surgical procedures, they can also be a potential 

source of HAI. The main aim of this study is to evaluate 

the presence of microorganisms on the surface of lead 

aprons, identify the most common organisms on this 

source, and devise a simple method of cleaning to 

lower the risk of contamination. 

 

Methods:  

A total of ten (10) lead aprons from the radiology 

department of the University of Maiduguri teaching 

hospital in Borno State were used in the study. 

Disposable gloves, a sterile stick swab was used for 

sample collection, Blood Agar, Chocolate agar, and 

MacConkey Agar were used as culture mediums, and 

three different disinfectants routinely used in our 

hospital were used in cleaning the lead aprons: 

(cetrimide and chlorohexidine gluconate (Savlon), 

Isopropyl alcohol (methylated spirit), and Sodium 

hydrochloride (hypo/bleach). The samples were 

collected and incubated using Thermostat incubator 

machine with model number DNP-9022JH, for the 

period of one week from January 2nd to 7th2023. 

Permission was sought from the Head of the radiology 

department at the University of Maiduguri Teaching 

Hospital (UMTH). 

A total of sixty-four (64) swabs were taken (both pre- 

and post- cleaning) in two regions of Based on 

observation and practice, these two areas were selected 

for the swab: the shoulders (inner and outer), as this 

area is always grasped when handling aprons, and the 

front middle part of the apron (inner and outer), as it is 

the area that comes into substantial contact with 

patients and beds. Using a sterile stick swab, 40 

samples were collected before cleaning, while 24 post-

cleaning swabs were also taken from areas where 

growth was isolated. Each sample was taken wearing 

new disposable gloves to minimize cross-

contamination by a laboratory scientist and a 

microbiology technician.  

After the initial culture result was done, 24 areas were 

selected where growth was recorded on the lead apron, 
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classified into three groups, and cleaned using the three 

different disinfectants listed above. The samples 

collected were cultured on plates of Blood Agar, 

Chocolate Agar and MacConkey Agar and incubated at 

37oc for 48 h. After an incubation period of 48 hours at 

370c the plates were examined microscopically by a 

microbiologist and reviewed by the most senior lab 

scientist, and the data was analyzed using SPSS version 

16.0, using descriptive statistics such as frequency and 

percentage. And the results were presented in a table 

and a chart. The data was uploaded on Mendeley, and 

the doi was obtained (doi: 10.17632/6t6s29z6vh.1). 

 

Results:  

Before cleaning the lead apron, forty (40) samples were 

collected and cultured. Growth was observed on 29 

(72.5%) X-ray aprons. The pathogens include the most 

common organisms (skin flora), such as 

Staphylococcus epidermidis 9 (31%), and 

Staphylococcus aureus 20 (69%), on the aprons 

analyzed as seen in figure 1. Also, the outer part of the 

lead apron at the level of the patients and bed has the 

highest number of isolates: 9 (31%) followed by the 

inner part at same level and shoulder: 7 (24%). The 

least area where growth was noticed is the outer part of 

the shoulder 6 (21%) as shown in Table 1. Out of the 

29 isolates where growth was detected, 24 samples 

were collected randomly, after cleaning with three 

different disinfectants (8 samples each), as stated 

earlier. No growth was detected on all the samples 

collected. (0/24). 

 

 

Table 1: Lead apron site or location on which microorganisms were isolated 

Site \Isolate Staphylococcus aureus staphylococcus epidermidis Total 

Shoulder IN 2 (28.6%) 5 (71.4%) 7 (100%) 

Shoulder OUT 3 (50.0%) 3 (50.0%) 6(100%) 

Abdomen IN 6 (85.7%) 1 (14.3%) 7 (100%) 

Abdomen OUT 9 (100%) 0 (0%) 9 (100%) 

Total 20 (69.0%) 9 (31.0%) 29 (100%) 

 

 
Fig 1: Percentage occurrence of the Isolates 
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Fig 2: Some culture plates of the Isolates 

 

Discussion:  

There is increased use of fluoroscopy in the operating 

theatre (OT) which comes with the risk of radiation 

exposure [12]. As such, lead aprons are used to protect 

users from secondary radiation exposure [16]. The lead 

apron is also a potential source of infection and is worn 

under scrubs by surgeons and other members of the OT. 

Following the assessment of forty (40) samples from 

ten (10) lead aprons in the radiology department, the 

results show that 29 out of forty samples, or 71.5%, 

show growth of microorganisms. This high percentage 

can be because the lead aprons used in radiology are 

poorly kept and have a lot of contamination from body 

fluid and spillage during special examinations. This 

result is in tandem with the research conducted by Jain 

et al. [17] and Feierabend & Siegel [18], with 80% and 

81%, respectively. Furthermore, the most common 

bacteria found in this study were Staphylococcus 

aureus (69%) and Staphylococcus epidermidis (31%); 

these organisms are frequently found on the skin and 

upper respiratory tract [21]. they are an opportunistic 

pathogen and a common cause of skin infection, 

abscess, and respiratory infection [22]. The result from 

this study is in agreement with what was reported by 

Muhammed et al. [19] and Genet et al. [20], which 

showed that Staphylococcus aureus is the most 

common isolate found in the hospital environment. 

There was no growth detected after cleaning the lead 

apron with all three types of disinfectants used in our 

study. These disinfectants were selected because they 

are readily available and are active against viruses and 

bacteria [23]. And this result is in agreement with the 
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studies conducted by Jain et al. [17], Feierabend & 

Siegel [18], and Genet et al. [20], who use hospital-

grade disinfectant wipes, bleach-based disinfectant 

wipes, and low-alcohol concentration wipes, 

respectively. The limitations of these studies include 

the number of gowns used and the fact bacterial 

transmission through the surgical gown wasn’t done.  

Conclusion: 

The study demonstrates that lead aprons can also be a 

potential source of nosocomial infections in the 

operating theatre, the most common isolate found on 

them is Staphylococcus aureus, followed by 

Staphylococcus epidermidis. However, cleaning them 

with any of the available disinfectants in the hospital 

before taking them to the room will significantly reduce 

or eliminate the bacterial load when compared to 

unclean gowns, and therefore recommends that all lead 

aprons be cleaned always before entering the OT. 
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