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Laryngoscopic techniques m
odulate anaesthesiologists’
perception of halitosis in patients

A randomised controlled trial

Chaojin ChenM, Ziqing HeiM, Jibin Xing, Qianqian Zhu, Rongzong Qiu, Jun Liu, Chulian Gong,

Nan Cheng, Shaoli Zhou and Ning Shen
BACKGROUND Perception of halitosis in patients during
intubation is a common and additional stressor for anaes-
thesiologists and may lead to potential health risks.

OBJECTIVES We hypothesised that intubation with video-
laryngoscopy could help reduce the anaesthesiologists’
perception of patients’ oral malodor during intubation.

DESIGN A single-blinded, randomised controlled trial.

SETTING Single centre general hospital, Guangdong Prov-
ince, China.

PARTICIPANTS A total of 440 patients who underwent
intubation under general anaesthesia for elective surgery,
aged 18 to 60 years old, American Society of Anaesthesiol-
ogists class I to III, without upper airway abnormality or airway
infection were enrolled.

INTERVENTION Patients were randomly assigned to
receive either UE videolaryngoscopy (UE) or Macintosh’s
direct laryngoscopy (Macintosh) group. All intubations were
performed by one of six very experienced anaesthesiologists.

MAIN OUTCOME MEASURES The patient’s oral odour
score was measured prior to induction of anaesthesia. The
anaesthesiologists’ perception of the patient’s oral malodor
during intubation was recorded. The shortest distance from
patient’s mouth to the anaesthesiologist’s nose (MN
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distance), the exertion rating and discomfort were also
measured.

RESULTS The oral malodor score did not differ in the UE
and Macintosh groups prior to the induction of anaesthe-
sia. However, the incidence of the anaesthesiologists’
perception of halitosis during intubation was significantly
lower in the UE group compared with the Macintosh group
(P<0.001). Similarly, the MN distance was significantly
greater in the UE group compared with the Macintosh
group (P<0.001). The first-attempt success rate was
higher in the UE group compared to the Macintosh group
(P<0.001). However, the exertion scores were consider-
ably higher in the Macintosh group. After intubation, anaes-
thesiologists experienced more waist and shoulder
discomfort with the Macintosh than the UE technique of
intubation.

CONCLUSION Compared with direct laryngoscopy, video-
laryngoscopy might reduce the anaesthesiologists’ percep-
tion of the patients’ oral malodor, help improve first-attempt
success rate, as well as alleviate the anaesthesiologists’
waist and shoulder discomfort.

TRIAL REGISTRATION Clinicaltrials.gov (ChiCTR-IOR-
15007038).

Published online 18 October 2019
Introduction

Chinese anaesthesiologists experience a considerable

degree of burnout and low job satisfaction.1

Anaesthesiologists are usually exposed to potential health

risks, including occupational hazards, in their day-to-day

practice.2,3 The occupational hazards include physical
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risks (e.g. noise), ergonomic risks (e.g. awkward postures)

and mental risks (e.g. stress that may cause work absence

or work-related disorders).4,5 Doleman et al.6 found an

association between the patient’s American Society of

Anaesthesiologists (ASA) grade and the anaesthesiolo-

gist’s risk of increased stress as well as impairment of

nontechnical skills during intubation. The administration

of general anaesthesia is one of the most frequently

conducted procedures in anaesthesiology. The mental

and physical workloads can be intense during general

anaesthesia, and the awkward posture that anaesthesiol-

ogists employ during intubation has been reported as a

stressor.7 In addition, the patient’s oral malodor would

prove to be unpleasant or offensive for the anaesthesiol-

ogist during intubation.

Oral malodor, also known as halitosis or bad breath, ranges

from 2% to more than 70% in the general population.8–10

At our hospital, our pilot data found that nearly 40% of

patients manifest halitosis during intubation, which poses

an additional stressor that may be a potential risk to patient

safety during anaesthesia. Despite the prevalence of the

problem that halitosis poses for anaesthesiologists, objec-

tive data on this topic are absent from the literature.

Videolaryngoscopy – compared with Macintosh’s direct

laryngoscopy – facilitates a more ergonomic posture for

anaesthesiologists7,11 and provides an extended distance

to the head of the manikin during intubation.12 More-

over, the greater proximity of the patient’s mouth to the

anaesthesiologist’s nose might worsen the discomfort

caused by the patient’s halitosis and may impair the

efficiency with which the anaesthesiologist operates.

The effects of different laryngoscopic techniques on

anaesthesiologists’ perception of patients’ halitosis has

remained largely unknown, although it is hypothesised

that the greater proximity of the patient’s mouth to the

anaesthesiologist’s nose could worsen the malodor-

induced discomfort and possibly influence the anaesthe-

siologist’s performance of duties.

The present clinical trial was designed to investigate

the anaesthesiologist’s perception of patients’ oral mal-

odor during intubation with different laryngoscopic

techniques.

Methods
Study population
This randomised, single-blind, prospective, controlled

study enrolled patients who were scheduled to undergo

intubation under general anaesthesia for elective surgery.

The inclusion criteria were age between 18 and 60 years;

ASA physical status I/II/III; no upper airway abnormality;

no airway infection; and written informed consent for

study participation.

Patients were randomly assigned to receive either

UE videolaryngoscopy (UE) or Macintosh’s direct
laryngoscopy (Macintosh) on the basis of a computer-

generated randomisation number table that was revealed

via a sealed envelope when the enrolled patient was in the

operation theatre. This study was conducted in accordance

with the principles of the Declaration of Helsinki, and

approved by the Institutional Review Board of the Third

Affiliated Hospital of Sun Yat-sen University (approval no.

[2014]2–117). The study was registered with the Chinese

Clinical Trial Registry at www.chictr.org on 8 September

2015 (registration no. ChiCTR-IOR-15007038).

Sample size
Based on the retrospective data from our institution in the

same anaesthetic group, the prevalence of oral malodor was

quantified to be as much as 30%. We hypothesised UE

videolaryngoscopy would halve the incidence of anaes-

thesiologist’s perception of patients’ halitosis. Based on

our study parameters, EpiCalc 2000 (downloaded

from http://www.brixtonhealth.com/epicalc.html) specified

that 156 participants were required in each group, with a

power of 90%; a two-tailed P value of less than 0.05 was

considered indicative of statistical significance. We

factored in a 20% dropout, and estimated that a minimum

of 188 participants were required in each group.

Study procedures
The anaesthesiologist asked the patients to exhale to the

Halitosis Detector (TANITA, HC-2126-WH, detecting

the volatile sulfide compounds in the exhaust gas) to

measure the oral odour (score �5) prior to induction of

anaesthesia. All procedures were performed according to

the manufacturer’s instructions (as shown in Supplemen-

tary Fig. 1, http://links.lww.com/EJA/A226). Patients

were blinded to the type of laryngoscopy that was

carried out.

The standardised anaesthesia protocol consisted of intra-

venous induction with midazolam (0.1 mg kg�1), fentanyl

(2 to 4 mg kg�1), propofol (1 to 2 mg kg�1) and cisatracur-

ium (0.2 mg kg�1). Each tracheal tube was lubricated with

a water-based agent before placement. All intubations

were carried out by one of six expert anaesthesiologists,

who were skilled in different laryngoscopic techniques

and had work experience of more than 5 years. The time

to successful intubation was measured from the moment

of blade insertion into the patients’ mouth to the first

capnography upstroke after intubation. An intubation

failure was recorded when the tube could not be success-

fully placed within two attempts. Following intubation,

the anaesthesiologists immediately recorded the exertion

rating, which was defined as the length in centimetres

from 0 (no exertion) to 10 (heavy exertion) on the visual

analogue scale (VAS). During the intubation, we recorded

the shortest distance from patient’s mouth to the anaes-

thesiologist’s nose (mouth to nose distance, MN distance,

as shown in Fig. 1) by a laser distance detector (BOSCH,

Professional GLM25).
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Fig. 1

Determination of MN distance. MN distance means the shortest
distance from patient’s mouth to the anaesthesiologist’s nose, it was
measured by a laser distance detector (BOSCH, Professional GLM25).
MN, mouth to nose.

Fig. 2
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Primary and secondary outcome variables
The primary outcome of our investigation was the inci-

dence of the anaesthesiologists’ perception of the

patient’s oral malodor. Secondary outcome variables

included the MN distance, rate of the first successful

intubation, intubation time, and complications.

Statistical analysis
Qualitative/rank data are presented as the percentage/

composition ratio; we used the nonparametric test, Pear-

son’s x2 test, or Fisher’s exact probabilities to detect the

between-group differences. Continuous variables were

expressed as mean�SD and analysed with the Student t
test. Two-tailed P values of less than 0.05 were consid-

ered significant. All analyses were conducted on SPSS

19.0 (SPSS Inc., Chicago, Illinois, USA).

Results
We enrolled a total of 440 patients in the current study.

We excluded one patient because of intubation failure

with UE videolaryngoscopy, and a subsequent successful

intubation by fiberbronchoscopy. Three patients in the

Macintosh group were intubated by UE videolaryngo-

scopy, subsequent to intubation failure with Macintosh

laryngoscopy. Therefore, data of 436 patients were

included in the final analyses. The patient disposition

in this study is shown in Fig. 2.
ibility

Excluded (n = 0)
¨ Not meeting inclusion criteria 
(n = 0)
¨ Declined to participate (n = 0)
¨ Other reasons (n = 0)
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ngoscopy (n =  217)
change in intubation method
 3)
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Table 1 Peri-operative baseline variables

Variables

Group 1-U,

n U 219

Group 2-M,

n U 217 P value

Sex, n (%) 0.928
Male 117 (53.42) 115 (53.00)
Female 102 (46.58) 102 (47.00)
Age (years) 45.03�0.96 45.69�1.05 0.642
Height (cm) 163.28�0.54 163.26�0.551 0.980
Weight (kg) 61.43�0.90 60.03�0.65 0.212
BMI, n (%) 0.374
<18.5 22 (10.05) 24 (11.06)
18.5 to 23.9 117 (53.42) 129 (59.45)
24 to 28 66 (30.14) 56 (25.81)
>28 14 (6.39) 8 (3.69)

ASA, n (%) 0.207
1 75 (34.25) 92 (42.40)
2 131 (59.82) 115 (53.00)
3 13 (5.94) 10 (4.60)

SBP 123.84�1.39 124.06�1.39 0.912
DBP 74.78�1.04 75.42�1.06 0.837
MBP 90.61�1.03 90.85�0.98 0.863
HR 74.03�0.73 74.99�0.68 0.671
Modified Mallampati

Score, n (%)
0.311

1 97 (44.29) 90 (41.47)
2 104 (47.49) 108 (49.77)
3 15 (6.85) 19 (8.76)
4 3 (0.014) 0 (0)

Mouth opening
<3 fingers, n (%)

0 (0) 0 (0) 1.000

Thyromental distance
<6.5 cm, n (%)

3 (0.014) 1 (0.005) 0.622

Values are expressed as an absolute number (proportion) or mean�SD. Group-
1-U, UE group; Group-2-M, Macintosh group; HR, heart rate; MBP, mean blood
pressure.

Table 3 Secondary outcomes between the two groups

Variables

Group 1-U,

n U 219

Group 2-M,

n U 217 P value

MN distance (mm) 401.11�3.24 202.88�3.91 0.000
Intubation time (s) 43.99�0.72 26.40�0.53 0.000
Glottis exposure score

under laryngoscopy, n
0.000

1 177 37
2 40 119
3 2 66
4 0 5

Lifting strength scale 0.000
1 126 7
2 39 15
3 35 10
4 18 15
5 0 23
6 0 34
7 1 70
8 0 36
9 0 7

Lifting strength scale 0.000
1 to 3 200 32
4 to 6 18 72
7 to 10 1 113

First-attempt success
rate, n (%)

205 (93.61) 191 (88.02) 0.043

Waist discomfort 0.000
No 131 (59.82) 59 (27.19)
Mild 79 (36.07) 96 (44.24)
Moderate 9 (4.11) 60 (27.65)
Severe 0 (0) 2 (0.92)

Shoulder discomfort 0.000
No 127 (57.99) 62 (28.57)
Mild 78 (35.62) 95 (43.78)
Moderate 14 (6.39) 59 (27.19)
Severe 0 (0) 1 (0.46)

Values are expressed as an absolute number (proportion) or mean�SD. The glottis
exposure score under laryngoscopy was graded as: Grade 1, full view of the vocal
cords; Grade 2, partial view of the cords including arytenoids; Grade 3, epiglottis
only; and Grade 4, others (pharynx, other). The lifting strength scale was assessed
by VAS: from 0 (no exertion) to 10 (maximal exertion). Group-1-U, UE group; Group-
2-M, Macintosh group; MN, mouth to nose; VAS, visual analogue scale.
Patient characteristics in the UE and Macintosh groups

did not differ significantly with regard to sex, age, weight,

height, BMI, ASA physical status, pre-existing diseases,

Modified Mallampati Score or the thyromental distance

(Table 1).

The oral malodor score was measured successfully in all

patients and did not differ in the UE and Macintosh

groups prior to the induction of anaesthesia. However,
Table 2 Primary outcome between the two groups

Variables

Group 1-U,

n U 219

Group 2-M,

n U 217 P value

Oral malodor score, n 0.135
0 0 (0) 0 (0)
1 111 (50.7) 105 (48.4)
2 87 (39.7) 82 (37.8)
3 19 (8.7) 30 (13.8)
4 2 (0.9) 0 (0)
5 0 (0) 0 (0)

Oral malodor score, n 0.169
0 to 2 198 (90.4) 187 (86.2)
3 to 5 21 (9.6) 30 (13.8)

Perception of patients’
oral malodor during
intubation

5 (2.3) 72 (33.2) 0.000

Values are expressed as an absolute number (proportion). The oral malodor
scores of patients were detected using a halitosis detector before the induction of
anaesthesia. The oral odour was stratified into six scores (0 to 5). Group-1-U, UE
group; Group-2-M, Macintosh group.
the incidence of the anaesthesiologists’ perception of

halitosis in patients during intubation was significantly

lower in the UE group compared with the Macintosh

group (P< 0.001; Table 2). Similarly, the MN distance

during intubation was significantly greater in the UE

group compared with the Macintosh group (P< 0.001;

Table 3).

The ability to view the vocal cords was graded as: Grade

1, full view of the vocal cords; Grade 2, partial view of the

cords including arytenoids; Grade 3, epiglottis only; and

Grade 4 others (pharynx, other). Grades 1 and 2 were

considered to be good views. As expected, the view

grades were much better in the UE group than in

the Macintosh group (P< 0.001; Table 3). Accordingly,

the first-attempt success rate was higher in the UE

group versus the Macintosh group (P< 0.001; Table 3).

However, the intubation time was much shorter in the

Macintosh group in comparison with that of the

UE group.
Eur J Anaesthesiol 2019; 36:918–923
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The exertion [lifting strength, assessed by VAS: from 0

(no exertion) to 10 (maximal exertion)] were considerably

higher in the Macintosh group compared with the UE

group (P< 0.001; Table 3). Therefore, after intubation,

anaesthesiologists experienced more waist and shoulder

discomfort with the Macintosh than the UE technique

of intubation.

Discussion
As anaesthesiologists, we may begin our day-work with a

pleasant endotracheal intubation. Once we smell oral

malodor during intubation, we have to endure it until

the intubation process is over. Anyway, it’s absolutely not

a pleasant experience. Improving the anaesthesiologist’s

perception of the patients during intubation may be

beneficial to both – better work efficiency and less

occupational stress; however, there has been no research

undertaken on this problem until now. In the current

study, we compared UE videolaryngoscopy and Macin-

tosh’s direct laryngoscopy to investigate the effects of the

laryngoscopic technique on the anaesthesiologist’s per-

ception of the patient’s oral odour. Compared with

Macintosh’s direct laryngoscopy, UE videolaryngoscopy

led to a statistically significant reduction in the anaes-

thesiologist’s perception of patient’s oral odour as well as

the MN distance. Furthermore, UE videolaryngoscopy

improved the ability to view the vocal cords as well as the

first-attempt success rate; in addition, it alleviated the

waist and shoulder discomfort of anaesthesiologists but

extended the intubation time.

These results may not come as a surprise to many

anaesthesiologists who have used UE videolaryngoscopy.

Previous studies have shown that videolaryngoscopy

ensures a more erect operator position, including smaller

neck and upper arm deflections, than with the Macintosh

blade.7,12 Accordingly, the current study directly mea-

sured the MN distance and found that UE videolaryngo-

scopy extended the distance, compared with the

Macintosh blade. As a result, the anaesthesiologist’s

perception of the patient’s oral odour was much lower

in the UE group, compared with the Macintosh group.

Oral malodor – a disagreeable odour emanating from the

mouth – could be caused by various oral conditions

including periodontal disease, improper dental restora-

tions or nonoral aetiological factors (e.g. infections, gas-

trointestinal ulcerations and metabolic disorders).10,13

The prevalence of oral malodor varies from 2 to 70%

in different studies and affects a large population as a

cause of embarrassment.14,15 Anaesthesiologists may find

the patient’s oral malodor discomforting and distracting.

Intubation is a critical procedure associated with poten-

tially intense mental and physical workloads.16,17 Partic-

ularly, in emergency intubation outside the operation

theatre, the operator may be exposed to infectious agents

including blood or other secretions of the patient.5 To

obtain a good view of the glottis, the operator has to adjust
Eur J Anaesthesiol 2019; 36:918–923
his/her body posture to gain binocular vision while simul-

taneously completing the optimal lifting and pushing

actions that require specific neck and upper arm deflec-

tions.18,19 Thus, emergency intubation is associated with

a higher risk for the operator as well as difficulty in

laryngoscopic intubation.20,21 Previous studies have

shown that videolaryngoscopy, compared with direct

laryngoscopy, is associated with improved ergonomic

postures of the operator and glottic visualisation of the

patients.12,22 In the current study, intubation with video-

laryngoscopy significantly reduced the operator’s percep-

tion of the patients’ oral odour, reduced waist and

shoulder discomfort and increased the first-attempt

success rate.

The Macintosh blade is a device that requires the align-

ment of the patient’s mouth, pharynx and tracheal axes to

obtain a direct view of the glottis. In contrast, a videolar-

yngoscope allows the operator to indirectly achieve better

visualisation of the glottis and decreases the requirement

for optimisation of certain operator neck and upper arm

deflections.23 The erect position would shorten the MN

distance and consequently lessen the discomfort caused

by the patient’s oral malodor, as proved in the current

study. The ergonomic posture was probably attributed to

lesser peak lifting force on the base of the tongue during

laryngoscopy with a videolaryngoscope, compared with

that using the Macintosh blade.24 Therefore, the opera-

tor’s waist and shoulder discomfort would be improved,

and the perception of patient’s oral malodor would

diminish.

The first-attempt success rate was high with the UE

videolaryngoscope, compared with that with the Macin-

tosh blade; however, the intubation time was significantly

longer with UE, rather than Macintosh laryngoscopy.

Although a previous meta-analysis showed that the

shorter intubation time with the videolaryngoscope was

confined to nonexpert rather than expert – operators,22 all

of our patients were intubated by expert operators. Sulser

et al.25 demonstrated that visualisation of the vocal cords

was improved by using the C-MAC videolaryngoscope

compared with direct laryngoscopy, but better visualisa-

tion did not improve first-attempt success rate, which in

turn was probably based on the high level of experience

of the participating anaesthesia consultants. We noticed

that the angle of the lens is 15 to 20 degrees for direct

laryngoscopes and 30 to 42 degrees for the UE videolar-

yngoscope (As shown in the Supplementary Fig. 2, http://

links.lww.com/EJA/A226). Using a direct laryngoscope,

the catheter can be inserted more directly and quickly

into the trachea, because the three axes of the upper

respiratory tract coincide.26 However, the distal end of

the tracheal tube should be bent at a larger angle to

facilitate its smooth insertion into the trachea when using

a UE videolaryngoscope, and this will prolong the intu-

bation time (As shown in the Supplementary Fig. 3,

http://links.lww.com/EJA/A226).
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http://links.lww.com/EJA/A226


Laryngoscopic techniques modulate anaesthesiologists’ perception 923
Furthermore, given that the large angle of the lens can

more easily facilitate better visualisation of the glottis,

the videolaryngoscope is used most often in patients who

have predictors for difficult direct laryngoscopy.27,28

Considering the benefits of Macintosh and UE videolar-

yngoscope blades together, we suggest that a videolar-

yngoscope with an adjustable lens not only helps

anaesthesiologists intubate their patients smoothly, but

also extends the MN distance and reduces the perception

of halitosis.

The current study had some limitations. First, the study

was a single-centre clinical trial. Therefore, these pre-

liminary results need to be confirmed by a large-scale

multicenter study. Second, the parameter used to mea-

sure the patients’ oral odour during intubation was sub-

jective. Therefore, the perceptions of different

anaesthesiologists with regard to the patients’ oral odour

could be subject to individual biases, and the results need

to be confirmed by a single anaesthesiologist in future

research.

Conclusion
In summary, our results focus on the effect of different

laryngoscopic techniques on the anaesthesiologists’ per-

ception of the patients’ oral odour. Compared with

Macintosh’s direct laryngoscopy, UE videolaryngoscopy

might reduce the anaesthesiologists’ perception of the

patients’ oral malodor, help improve vocal cord visualisa-

tion and first-attempt success rate, as well as alleviate the

discomfort in the anaesthesiologists’ waist and shoulder.
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