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Abstract

Introduction: Laryngoscope is using for endotracheal intubations. Inadequate decontamination of
laryngoscope can develop nosocomial infections. If the blade isn’t disconnecting from laryngoscope after
intubation can be transmit infections to handle. This study considering prevalence and types of bacteria
isolated separately from laryngoscope blades and handles.

Method: This cross-sectional study was in the operating rooms of the educational and treatment center
of Qazvin University of Medical Science in province Qazvin in Iran at 2018. 40 Laryngoscope blades and
40 laryngoscope handles were sampled after disinfection, with 4 methods disinfection: (1-Water, Povidon
lIodine 7.5%, Ethanol 70%), (2-Water, Povidon Iodine 7.5%, Deconex (guaifenesin and phenylephrine 53
plus), (3-Water, Povidon lodine 7.5%) and (4-Ethanol 70%)”. Samples were cultured on Mueller Hinton
5% sheep blood agar plate, MacConkey agar and Manitol salt agar. Inoculating plates were incubated at 37
°C for 48 hours. Dominant microorganism and other growth bacteria identified comparatively.

Results: Nine various types of microorganisms were isolated and determined that handles were more
Contamination than blades. Most negative results derived from blades and handles that were separated
from each other and also for blades that were kept on gauze and separated from other instruments.

Conclusion: Performance of a standard disinfection method by software spss22 for both part of
laryngoscope (blade and handle) seems to be necessary. Considering a special spot (like a special dish) for
laryngoscope separated from other instruments may prevent the development of nosocomial infection.

Keywords: Laryngoscope; Nosocomial infection; Intubation

Introduction

One of the most important Anesthesia instruments is laryngoscope. Laryngoscope is a
type of endoscope used to endotracheal intubation and composed of a blade and a handle
[1]. Laryngoscope blade comes in direct contact with the patient mucous membranes or
broken skin and can be contaminated with secretions from the mouth and oropharyng,
blood and various species of microorganism. Laryngoscope handle does not usually come in
direct contact with patient’s oral mucosa. It can be contaminated indirectly while its routine
disinfection is not observed as a standard practice. Laryngoscope blade and handle can
transmit a lot of microorganisms to each other when the blade is not removed from handle
after use.

When the hand of anesthesia provider touches a contaminated laryngoscope that seems
to be clean, microorganisms can transmit to him and to other patients [2]. Also lack of a special
keeping spot (for example a special dish) separated from other instruments can cause cross
contamination between laryngoscope and other instruments and can spreads nosocomial
infections [3-6]. Over two million patients per year develop nosocomial infections, resulting
in 90,000 deaths annually and significant added healthcare costs, as well as unanticipated
burdens on patients and their families [3]. Laryngoscope blades are placed in the semi critical
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group of medical instruments classified by Center for Disease
Control and Prevention (CDC) and the Association for Professionals
in Infection Control and Epidemiology (APIC) and designated
by the CDC as “high level” disinfection [5]. In this study the
researchers consider the incidence and the type of bacteria isolated
from laryngoscope blades and handles which are separately
used in an operating room and consider relationship between its
contamination and its keeping spot.

Method

This cross-sectional study performed, and Samples were
collected from operating rooms laryngoscopes of an educational
and treatment center related to Qazvin University of Medical
Science in Qazvin in Iran. Out of 80 samples which were earned
(random simple sampling) in 4 consecutive days from 9 am to 3pm,
40 samples were taken from laryngoscope blades while other 40
samples were taken from laryngoscope handle. Some information
about the laryngoscope that is ready to use include disinfection
method, keeping spot, separating blade and handle from each
other, and about the patient who was going to be intubated
with that laryngoscope. The researchers had no interference
in disinfection methods, and it was done within their routine
procedures. There were 4 manual disinfection methods: 1- water,
Povidon Iodine 7.5%, Ethanol 70% 2-Water, Povidon Iodine 7.5%,
Deconex 53 plus 3- Water, Povidon lodine 7.5% 4-Ethanol 70%.
The investigator obtaining the sample wore sterile gloves and
held the laryngoscope by its handle to avoid contacting with blade
and sampled handle and blade with two sterile swabs separately.
Sampling was done in aseptic circumstance. The sterile swab was
rubbed to entire surfaces rotatory. After sampling, both divisions
of laryngoscope were cleaned with ethanol 70% and prepared for
next use. Nutrition broths (Merk) including samples transported
to a laboratory with an ice box with a maximum transporting
time of 4h. Specimens were inoculated onto a Mueller Hinton 5%
sheep blood agar plate (High Media), MacConkey agar and Manitol
salt agar (High Media). Inoculated plates were incubated at 37 °C
with 5%-10% CO, for 48 hours. The result of Bacterial culture was
accomplished using standard laboratory methods and dominant
microorganism and other growth bacteria identified comparatively.
Also, number of colonies was reported approximately. Data was
entered in Statistical Package for Social Sciences (SPSS version
22) and all the data was analyzed. Data for baseline characteristics
type of microorganisms was expressed as statistical relationship by
Chi-Square test. In our study all the data was collected on medical
checkups. Analysis of the data was done using descriptive statistics
like frequencies, percent of microorganisms.

Result

From 40 samples taken from laryngoscope blades 28(70%)
were positive and from 40 samples taken from laryngoscope
handles 33(82.5%) were positive. Nine different microorganisms
were isolated: 1-Staphylococci, 2- Streptococci spp, 3-Bacillus spp,
4-Neisseria spp, 5-Enterobacter spp, 6-Diphtheria spp, and 7- Strep-
Grp-A, 8-Yeast, 9- B-hemolytic streptococci. (Table 1) Dominant
Organism in blade samples 10(25%) was Gram-Positive Bacillus
and in handle samples 18(45%) was Gram-Positive Cocci. From all
80 samples 11(13.7%) staphylococci Coagulase-positive were found

that 4(36.3) were for blades and 7(63.6) were for handles. From
40 collected blade samples most, negative cases were related to
those were put on gauze separate from other instruments. From 80
samples 60(75%) blade and handle were separated that 19(31.6%)
cases were negative and 20(25%) blade and handle were not
separated that 1(20%) were negative. From 4 disinfection methods
most, negative cases resulted in complex of water, povidon- iodine
7.5% and deconex (Table 2).

Table 1:Frequency of various bacteria from laryngoscope
blades.

Diagnose Frequency Percent
No growth 20 25
St(-) 7 8.8
Sp 3 3.8
B 12 15
N 2 2.5
St (+) 5 6.2
D 1 1.2
St (-), Sp 3 3.8
N, B 2 2.5
t(-),E,B 1 1.2
B,St(-),Sp,N 1 1.2
B, Sp 2 2.5
Sp, St (-), B 2 2.5
St-Grp-A, Y, St (+) 1 1.2
St (+),Sp, B 2 2.5
B,Sp, N 3 3.8
N, St (), St (+) 1 1.2
N, Sp 1 1.2
Sp, Y, B 1 1.2
B, St (+) 1 1.2
St (-), B-Hemolytic sp 1 1.2
Y, B, St () 1 1.2
St(-),N 2 2.5
Y, St (+), B 1 1.2
B, St(-) 1 1.2
Sp, E 1 1.2
Sp, Y 1 1.2
E, St (-), Sp 1 1.2
Total 80 100

St= Staphylococci;
Sp= Streptococci spp;
B= Bacillus spp;

N= Neisseria spp;

D= Diphtheria spp;

E= Enterobacter spp;
Y= Yeast spp;

(+) =Coagula’s Positive;

(-) =Coagulase Negative
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Table 2: Frequency of various bacteria from laryngoscope blades by methods disinfection.
Diagnose Separation Place after Disinfection Disinfection Methods
on On . On On An- Water povi- | Water po-
Type of Microor- Yes no I:Ls;::- Ga:)l:lze Gl?:;::l:_n Gauze | esthesia “/,via(llt:;_li):_- don-iodin vidon-io- Ethanol
ganisms Dish Ma- ment on trol- M.a- din7/5% 7/5% Etha- | din7/5% 70%
chine Dish ley chine nol 70% deconex
No growth 19 1 5 10 2 2 1 1 13 6 0
St(-) 4 3 6 0 1 0 0 2 5 0 0
Sp 3 0 1 1 0 0 1 0 3 0 0
B 10 2 8 2 1 1 0 3 7 2 0
N 1 1 1 0 0 0 1 0 1 0 1
St (+) 2 3 4 0 0 0 1 0 4 0 1
D 0 1 0 1 0 0 0 1 0 0 0
St (-), Sp 2 1 3 0 0 0 0 1 2 0 0
N,B 0 2 0 1 0 0 1 1 0 0 1
St(-),E B 1 0 1 0 0 0 0 0 1 0 0
B, St (-),Sp, N 0 1 0 0 0 1 0 0 1 0 0
B, Sp 2 0 2 0 0 0 0 0 2 0 0
Sp, St (-), B 1 1 2 0 0 0 0 1 1 0 0
St-Grp-A, Y, St (+) 1 0 1 0 0 0 0 0 1 0 0
St (+), Sp, B 0 2 1 0 1 0 0 1 1 0 0
B,Sp,N 3 0 2 0 0 0 1 1 2 0 0
N, St (-), St (+) 1 0 0 0 0 0 1 1 0 0 0
N, Sp 0 1 1 0 0 0 0 1 0 0 0
Sp,Y,B 1 0 1 0 0 0 0 0 1 0 0
B, St(+) 1 0 1 0 0 0 0 0 1 0 0
St(), ?;Z’;mOIYt' 0 1 0 0 0 0 1 0 0 0 1
Y, B, St (-) 1 0 1 0 0 0 0 1 0 0 0
St(-),N 2 0 1 1 0 0 0 0 2 0 0
Y, St (+),B 1 0 0 0 0 1 0 0 1 0 0
B, St () 1 0 1 0 0 0 0 0 1 0 0
Sp,E 1 0 0 0 1 0 0 1 0 0 0
Sp, Y 1 0 1 0 0 0 0 0 1 0 0
E, St (-), Sp 1 0 0 0 0 1 0 0 1 0 0
Total 60 20 44 16 6 6 8 16 52 8 4
Total 80 80 80
Discussion keeping blade and handle separated from each other (p<0.05

In this study the researcher’s different microorganisms on
apparently clean laryngoscope that some of them are pathogen
and potential for nosocomial infections which indicate that the
decontamination procedures are disappointing and are not adopted
to international standards. Also, the researchers found a significant
relation between disinfection method and contamination quantity
(p=<0.05 was significant). And there is a significant relation between

was significant) (Table 3). Also, more positive samples on handle
laryngoscope indicate inadequate attention to handle disinfection
that may cause contamination transmission to clean blade and
to another instrument. In 2009 a study in the State University of
New York Upstate IRB (Syracuise NY) 60 laryngoscope handles
were sampled after low-level disinfection. From 40 samples sent
for aerobic bacterial culture 30(75%) was positive and from
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20 samples sent for viral testing all was negative [2]. In 2007 an
outbreak of Pseudomonas aeruginosa in a neonatal intensive
care unit (NICU) was identified that two infants reportedly died.
Improper reprocessing of rigid laryngoscopes was identified as the

cause of this outbreak [4]. This study supports previous studies
and emphasizes laryngoscope disinfection adopted with standard
methods. We also suggest considering a special spot or dish for
laryngoscope separated from other instruments.

Table 3: Significant relation between disinfection method and place of laryngoscope.

Diagnose Disinfection Method Are they Separate BN B aft_er 10 Place after Disinfection
Handle tion
Chi- 1.594E2a 72.000c 2.000E1b 104.800c 50.800d 65.500e
Square df 27 3 1 3 5 4
Asymp.
Sig. 0 0 0 0 0 0
Conclusion 3. Laurie A, Roming, David Hudak, Jeff Barnard (2005) Scrub making the

Inadequate attention to decontamination of laryngoscope
causes a lot of pathogen microorganism to be remained on this
instrument. Teaching of an effective method for decontamination
of laryngoscope designed by Center for Disease Control and
Prevention (CDC) and supervising its performance in a best way
seems to be necessary. Also considering a special spot or special
dish for laryngoscope separated from other instruments may
prevent the development of nosocomial infection [7].
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