
 NOVEMBER 2011 | Volume 34 • Number 11 

 ■  Feature Article 

 abstract 
Full article available online at ORTHOSuperSite.com. Search: 20110922-09

This study attempted to identify and characterize bacteria present on shared-use protec-
tive lead shielding garments worn in the operating room. Those worn at the authors’ 
institution were collected and swabbed in designated 5�5-cm areas. Swabs were sent 
to the clinical laboratory for bacterial isolation and identifi cation. All isolates were iden-
tifi ed using standard microbiological methods. Isolates then underwent antimicrobial 
susceptibility testing as per standard hospital procedures. Of 182 total collected swabs, 
bacteria were isolated on only 5 (2.7%) samples. Coagulase-negative Staphylococci was 
identifi ed on 3 samples and the remaining 2 grew coagulase-negative Staphylococci 
and gram-positive rods. The collection sites for these isolates were the lead apron, mid-
line, bottom outer surface (n�3), thyroid shield midline, inner surface (n�1), and skirt 
midline, bottom inner surface (n�1). Of the collected samples, 98.3% were negative for 
bacterial growth. The remaining isolates were consistent with common skin fl ora. No 
multi-drug resistant organisms were identifi ed on any garments. Standard cleaning pro-
cedures at the institution are an effective way to prevent growth of bacteria on shared-
use protective lead shielding garments worn in the operating room. 
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Intraoperative radiographs are com-
monly obtained by orthopedic surgeons 
to confi rm fracture reduction or check 

the placement of hardware used in fracture 
fi xation. At many hospitals, protective lead 
shielding garments worn during proce-
dures that require the use of radiographic 
studies are shared among surgeons and op-
erating room staff. Although the majority 
of the lead shielding is worn under steril-
ized surgical gowns, there are areas of the 
shielding, such as the hem of a lead vest, 
the skirt, or the outer surface of the thyroid 
shield, that may be open to the surgical en-
vironment. The protective lead garments 
used intraoperatively come into direct con-
tact with health care providers’ skin and 
clothing. Garments may be exposed to pa-
tient blood and body fl uids preoperatively 
and postoperatively while transporting and 
positioning patients. In addition, garments 
may become contaminated if stored im-
properly (placed on shelves, stands, or the 
fl oor) on a soiled surface. The purpose of 
this study was to identify potential bacte-
rial colonization of shared-use protective 
lead garments used in the operating room. 

MATERIALS AND METHODS
This study was conducted at a 224-bed 

(with expansion capability to 450-bed) 
Level 1 trauma center with 12 main oper-
ating rooms.  Normal hospital protocol for 
cleaning shared-use protective lead gar-
ments consists of immediate spot clean-
ing of gross contamination as needed and 
weekly cleaning every Friday afternoon 
with isopropanol 14.3% and ethylene gly-
col monobutyl ether 2.49% CaviWipes 
Disinfecting Towelettes (Metrex Research 
Corporation, Romulus, Michigan). 

An initial survey of all of the operat-
ing rooms and service cores at the authors’ 
institution was conducted to catalogue the 
number and type of protective lead gar-
ments used by the surgeons and operat-
ing room staff. All of the shared-use pro-
tective lead garments (over-the-shoulder 
vests, wrap-around skirts, and thyroid neck 
shields) used in the main operating rooms 

at the authors’ institution were collected on 
a Thursday night and swabbed with pre-
moistened BBL CultureSwab Collection 
& Transport System (Becton, Dickinson 
and Company, Sparks, Maryland) swabs in 
designated 5�5-cm areas. 

The sampled areas were selected be-
cause of their proximity to the edges of 
coverage by a sterile surgical gown, their 
proximity to the skin of the surgeon or op-
erating room staff, or both. Samples were 
taken from vests in the midline at the collar 
and the bottom hem on both the front and 
back sides, from skirts in the midline at the 
waist and bottom hem front and back, and 
from thyroid shields in the midline at the 
center of the collar front and back. Swabs 
were sent to the clinical laboratory for bac-
terial isolation and identifi cation. All iso-
lates were identifi ed using the laboratory’s 
standard microbiological methods. 

Swabs were held at 4�C until cultured. 
Maximum hold time was 12 hours. The 
swabs were plated onto trypticase soy 
agar plates with 5% sheep blood (a nutri-
ent growth medium) and MacConkey agar 
plates (a selective medium). All agar plates 
were incubated at 37�C and 5% CO2 for 
48 hours. The plates were checked daily 
for growth. All gram-negative isolates 
were placed on the Siemens’ Walkaway 
(Siemens Healthcare Diagnostics, 
Deerfi eld, Illinois) for identifi cation. All 
gram-positive isolates were catalase tested. 
Catalase-positive isolates were tested for 
coagulase and were also gram stained. The 
isolates were identifi ed as Staphylococcus 
aureus, coagulase-negative Staphylococi, 
or gram-positive rods. Gram-positive, cat-
alase-negative isolates were gram-stained 
and then identifi ed using the optochin disc 
assay, bacitracin disc assay, bile esculin 
agar, salt broth, and the Christie, Atkins, 
Munch-Petersen (CAMP) test. 

RESULTS
All of the shared-use protective lead 

vests, skirts, and thyroid shields used in 
the main operating room were tested. Of 
182 total collected swabs, bacteria were 

isolated on 5 (2.7%) samples. Coagulase-
negative Staphylococci was identifi ed on 
3 samples, whereas the remaining 2 were 
mixed cultures growing coagulase-negative 
Staphylococci and gram-positive rods. The 
collection sites for these isolates were the 
lead apron, midline, bottom outer surface 
(n�3); lead thyroid shield midline, inner 
surface (n�1); and lead skirt, midline, bot-
tom inner surface (n�1). 

DISCUSSION
A literature search yielded 2 published 

studies examining the presence of bacteria 
on lead garments.1,2 An abstract presented 
by Elsayed et al1 indicated the presence of 
coagulase-negative Staphylococci, diptheri-
oids, and aerobic spore-bearing organisms 
on 18 of 19 lead garments worn in the op-
erating room. No effort was made to deter-
mine which area of the garments had the 
highest rates of contamination.  The authors 
reported that bacteria can survive on lead 
aprons and recommended stricter guidelines 
for decontamination between procedures. 
No specifi c cleaning protocol was proposed. 
In contrast, a study by Rahmatulla et al2 re-
ported no growth from the baseline culture 
of a protective lead vest used in a dental clin-
ic. No mention of the location of the sample 
from the single garment tested was made.

It has been previously established that 
equipment coming into direct contact with 
multiple health care providers and patients 
can be colonized with harmful bacteria.3-6 
These studies indicate that hospital key-
boards can harbor a variety of organisms 
including S. aureus, Acinetobacter bauman-
ni, Pseudomonas aeruginosa, methicillin-
resistant S. aureus, vancomycin-resistant 
Enterococcus, and others. 

A 2005 review article by Neely et al5 
issued cleaning guidelines based on past 
computer keyboard contamination studies. 
Similar fi ndings were reported in a 2006 
article by Rutala et al6 confi rming that 
hospital keyboards are contaminated with 
potentially harmful pathogens, but that key-
boards can be effectively cleaned with com-
mon hospital-grade disinfectants. A study 
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examining hospital scissors used for patient 
care indicated that 78% of the scissors sam-
ples were colonized with microorganisms; 
cleaning the scissors with alcohol resulted 
in sterile repeat cultures in 89% of samples.7 
Knowing that lead garments are used by 
multiple providers and potentially come 
into contact with patients, it seems plausible 
that the garments may be contaminated with 
dangerous multi-drug resistant pathogens 
that could potentially be eliminated by a 
standardized cleaning protocol.

This study attempted to identify the 
presence of bacteria on shared-use lead 
protective garments. Of the 182 samples 
collected, 5 (2.7%) were positive. The 
bacteria isolated were common skin fl o-
ra. The results seem to indicate that the 
current cleaning protocol in place at our 
institution, which consists of spot clean-
ing of gross contamination as needed and 
scheduled weekly cleaning with Metrex 
CaviWipes Disinfecting Towelettes, is 
adequate for the prevention of lead vest 
colonization with clinically relevant 
multi-drug resistant bacterial isolates. It is 
also possible that protective lead garments 
provide a poor surface for the establishing 

and sustaining bacterial growth; perhaps 
no routine cleaning is needed. 

This study had limitations. Standard 
environmental contamination collection 
techniques were used. The samples were 
collected in a clinical environment and 
had no positive or negative control group 
to validate our collection methods. The 
lead garments sampled are produced by 
several manufactures and have differ-
ing surface characteristics; we do not 
have baseline data regarding the ability 
of bacteria to colonize the different vest 
materials. 

This study did not identify any clini-
cally relevant bacterial isolates on the 
shared-use protective lead garments used 
in the operating room at the authors’ in-
stitution. Only 2.7% of the collected 
samples were positive for any bacterial 
growth; these isolates were consistent 
with common skin fl ora. Multi-drug resis-
tant organisms were not identifi ed on the 
protective lead garments. Basic standard 
cleaning procedures currently in place at 
our institution appear effective in prevent-
ing bacterial colonization of shared-use 
protective lead. 

REFERENCES 
 1. Elsayed S, Lloyd J, Cosker T, Hussainn A, 

Kulkarni R. Bacterial contamination of the 
theatre lead apron: a cause for concern? J 
Trauma. 2005; 59(2):542.

 2. Rahmatulla M, Almas K, Al-Bagieh N. Cross 
infection in the high-touch areas of dental 
radiology clinics. Indian J Dent Res. 1996; 
7(3):97-102.

 3. Bures S, Fishbain JT, Uyehara CF, Parker 
JM, Berg BW. Computer keyboards and 
faucet handles as reservoirs of nosocomial 
pathogens in the intensive care unit. Am J 
Infect Control. 2000; 28(6):465-471.

 4. Schultz M, Gill J, Zubairi S, Huber R, Gordin 
F. Bacterial contamination of computer 
keyboards in a teaching hospital. Infect 
Control Hosp Epidemiol. 2003; 24(4):302-
303.

 5. Neely AN, Weber JM, Daviau P, et al. 
Computer equipment used in patient care 
within a multihospital system: recommen-
dations for cleaning and disinfection. Am J 
Infect Control. 2005; 33(4):233-237.

 6. Rutala WA, White MS, Gergen MF, Weber 
DJ. Bacterial contamination of keyboards: ef-
fi cacy and functional impact of disinfectants 
[published online ahead of print March 29, 
2006]. Infect Control Hosp Epidemiol. 2006; 
27(4):372-377.

 7. Embil JM, Zhanel GG, Plourde PJ, Hoban 
D. Scissors: a potential source of nosocomi-
al infection. Infect Control Hosp Epidemiol. 
2002; 23(3):147-151.

 e767 


