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be established for the use of disposable
laryngoscope covers, high-level (destroying all
microorganisms with the exception of high
numbers of bacterial spores) disinfection, or
sterilization of laryngoscope equipment
between each patient use.
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Introduction
The operating room is a highly controlled envi-
ronment in which personnel place substantial
emphasis on cleanliness and sterility. Great care is
taken to provide optimal conditions for each sur-
gical procedure, with attention given to maintain-
ing sterility and preventing infection.

The laryngoscope, composed of a blade and
handle, is a type of endoscope used to visualize the
vocal cords and facilitate placement of an endo-
tracheal tube during the induction of general
anesthesia. The laryngoscope blade must be free
from contamination because it comes in direct
contact with mucous membranes of the mouth.1,2
However, the laryngoscope handle does not nor-
mally come in direct contact with the patient’s
mucous membranes during airway management
procedures. Currently, disinfection or sterilization
of laryngoscope handles is not definitively
addressed by the American Society of Anesthesi-
ologists.1 Often individual preference determines
when and how handles are cleaned.

The handle may, however, be contaminated

Laryngoscope handles do not usually come in
direct contact with the patient’s mucous
membranes. Consequently, routine
disinfection of laryngoscope handles is not
currently standard practice unless gross
contamination is clearly evident. Recent
reports indicate that apparently clean
handles may be contaminated with blood or
body fluids. No report examined microbes on
handles. The present article describes the
incidence and types of microbes on
laryngoscope handles after their use in the
operating rooms of a 502-bed medical center
in northwestern Pennsylvania.
Twenty laryngoscope handles were

cultured on Mueller Hinton 5% sheep blood
agar plates. The plates were incubated at
37°C for 48 hours and examined for growth.
The identification, incidence, and
susceptibility patterns of organisms were
determined.
Microorganisms were present on all 20

laryngoscope handles. Nine different types
were isolated; some strains were resistant to
multiple antibiotics. Organisms were
categorized as contaminants or opportunistic
pathogens. The presence of opportunistic
pathogens places anesthesia providers and
patients at risk of nosocomial infections.
Based on the recommendations of the 1997

American Association of Nurse Anesthetists’
Infection Control Guide and the results of the
present study, institutional guidelines should
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with secretions from the mouth and oropharynx.
Contamination can occur when the laryngoscope
blade is not removed from the handle after use and
is then closed, causing the two parts to touch (Fig-
ure 1). Secretions from the mouth and pharynx
contain enormous numbers and types of microor-
ganisms3 and may also contain blood because of
breaches in the mucosa caused by laryngoscopy.4
Although various studies have determined that
laryngoscope handles can be contaminated with
blood,5,6 to my knowledge, no study has examined
the incidence of microbes. The present study
assessed the incidence, type, and susceptibility pat-
terns of bacteria isolated from laryngoscope han-
dles used in operating rooms.

Materials and methods
Twenty laryngoscope handles used in 13

operating suites, 4 same-day surgery suites, 1 deliv-
ery room, and 1 electrophysiology laboratory of a
502-bed community-based medical center in
northwestern Pennsylvania were cultured.

All handles were cultured on the same day
during an evening shift using a large Mueller Hin-
ton 5% sheep blood agar plate for each sample. All
20 laryngoscope handles appeared clean, with no
overt signs of contamination. To facilitate cultur-
ing of the laryngoscope handle, approximately 2
inches of the plastic rim of each plate was removed
by melting with a Bunsen torch (Figure 2). By
using this simple procedure, the handle could be
pressed and rolled onto the surface of the agar.
The investigator wore a fresh pair of sterile gloves
when culturing each handle. After culture, the
handles were scrubbed with a cleaning brush and
rinsed under hot tap water to remove any residual

media. Before being returned to the anesthesia
cart, the handles were sprayed with Maxima Ger-
micidal Detergent, a quaternary ammonium chlo-
ride solution (Brulin Corporation, Indianapolis,
Ind), which is a high-level (destroying all microor-
ganisms with the exception of high numbers of
bacterial spores)7 disinfectant spray.

The inoculated blood agar plates were
inverted and incubated aerobically (Thelco Incu-
bator, Model 4, Precision Scientific Company, Bay-
port, NY) at 37°C for 48 hours.8 Two uninoculated
blood agar plates served as controls. Also, 1 han-
dle was subjected to high-level disinfection
(sprayed with Maxima) and cultured as previously
described (hereafter referred to as the inoculated
control plate). After 48 hours of incubation, certi-
fied laboratory technologists examined the plates.

Figure 1. Closed laryngoscope (arrow indi-

cates contact point).

Figure 2. Edge melted to facilitate culture of

handle

Figure 3. Growth of microorganisms after cul-

ture of laryngoscope handle
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Plates with growth were forwarded to a microbiol-
ogy laboratory for identification and susceptibility
testing (minimal inhibitory concentration). The
incidence, type, and susceptibility pattern of iso-
lates were recorded. Organisms were recorded as
multidrug resistant if they were resistant to antibi-
otics to which they were normally susceptible.9

Results
Microorganisms were present on 100%

(20/20) of laryngoscope handles (Figure 3, Table).
Nine microbes were isolated. Seven handles were
colonized with more than 1 microorganism. Staphy-
lococcus epidermidis was isolated from 20 laryngo-
scope handles; 9 were multidrug-resistant strains.
Staphylococcus aureus, Citrobacter freundii, Pseudomo-

nas aeruginosa, and a heavy growth of Enterococcus
group D (400 colonies) also were isolated (see
Table). Four handles grew more than 100 colonies
each (see Table). Two of these handles were
obtained from operating rooms used primarily for
open heart surgery, 1 was from the electrophysiol-
ogy laboratory, and 1 was from a same-day surgery
suite. The remaining 16 handles exhibited light to
moderate microbial growth (10 to 100 colonies).
The two uninoculated control plates grew 2 Strepto-
coccus colonies each on the edge of the plates. The
inoculated control plate showed no growth.

Discussion
Currently, routine disinfection of laryngo-

scope handles is not standard practice unless gross
contamination is clearly evident. The present

Table. Culture and identity results for individual laryngoscopes

Location Organism identified No. of colonies Location Organism identified No. of colonies

* Multidrug resistant

Operating room
1 Staphylococcus epidermidis 47*

S epidermidis 18
Streptococcus, group A 2

2 Micrococcus species 17*
S epidermidis 7
Bacillus species 4

3 S epidermidis 29
Streptococcus, group A 15

4 S epidermidis 27
Streptococcus, group A 2

5 Citrobacter freundii 4
Pseudomonas aeruginosa 1
S epidermidis 50*
Streptococcus, group A 20

6 Enterococcus, group D 400
S epidermidis 10*
Bacillus species 4

7 S epidermidis 195
Streptococcus, group A 7
Bacillus species 1

8 S epidermidis 55
Staphylococcus aureus 40
Streptococcus, group A 7

9 S epidermidis 26*
Streptococcus, group A 10

10 S epidermidis 41
Streptococcus, group A 9

11 S epidermidis 41
Diphtheroidlike 14
Streptococcus, group A 3
Bacillus species 1

12 S epidermidis 28
Diphtheroidlike 7
Bacillus species 2

15 S epidermidis 11*
Diphtheroidlike 19
Streptococcus, group A 2

Same-day surgery
1 S epidermidis 7

S epidermidis 10*
Diphtheroidlike 12

2 S epidermidis 46
3 S epidermidis 22
4 Streptococcus, group A 100

S epidermidis 12*
Bacillus species 1

Delivery room
S epidermidis 10*
S epidermidis 2*
Bacillus species 1
Streptococcus, group A 10

Electrophysiology laboratory
S epidermidis 125
Streptococcus, group A 20
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study revealed the presence of several potentially
pathogenic microorganisms on apparently clean
handles. Some organisms are of special concern
because their virulence (ability to invade and mul-
tiply in the host) or resistance to multiple antibi-
otics make them recalcitrant to therapy. The pres-
ent study demonstrated that all handles harbored
microorganisms; other researchers have reported
the presence of occult blood on laryngoscope han-
dles, as well.5,6

In 1994, Morell et al5 reported that 19 (50%)
of 38 handles were contaminated with occult
blood, and in 1997, Philips and Monaghan6 found
that 26 (40%) of 65 laryngoscope handles were
similarly contaminated. Blood-borne pathogens,
in particular human immunodeficiency virus and
hepatitis, are of paramount concern. Of note, hep-
atitis can remain viable on a fomite for up to 1
week.10

Because laryngoscope handles have fissured
surfaces that may harbor infectious materials,
potential pathogens could be transferred from the
contaminated handle to the patient via direct con-
tact from the anesthetist’s hands. Potential
pathogens also may be transferred to vascular
spaces, through intravenous ports, gaining direct
access to the body.

Exposure to opportunistic pathogens can be
problematic, because surgical patients have vary-
ing degrees of immunity. Some patients are so
severely debilitated on arrival in the operating
room that any added insult can jeopardize the
patient outcome. Proper decontamination of
laryngoscope handles may prevent disease trans-
mission, resulting in a shorter hospital stay and
decreased healthcare costs. Increased awareness
could decrease the incidence of sepsis in immuno-
logically compromised patients. The cost of steril-
izing handles and blades ($4.50 per cycle) in a per-
acetic acid washer easily could offset the cost of
one nosocomial infection ($2,250) as determined
in a 1992 report “Surveillance, prevention, and
control of nosocomial infection.”11

Although no study has proven that infection
has resulted specifically from contaminated han-
dles, the presence of occult blood and oppor-
tunistic pathogens on these fomites represents an
increased risk to the patient. Decreasing the
bioburden will decrease the risk of nosocomial
infection. The results of the present study support
implementation of the 1997 Infection Control
Guide adopted by the American Association of

Nurse Anesthetists.2 “…laryngoscopy handles and
blades, …and any other items that make direct
contact with a patient’s mucous membranes,
should be decontaminated with a detergent and
water solution and subjected to a high-level disin-
fection process or sterilized before reuse.”

Conclusion
Lack of specific institutional guidelines

regarding disinfection of laryngoscope handles
may result in transmission of disease to patients or
anesthesia providers. Recognizing the existence of
potential pathogens on laryngoscope blades and
handles necessitates development of institution
policies to promote cleaning, as well as use of dis-
posable covers, high-level disinfection, or steriliza-
tion for blades and handles after each use.
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