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ABSTRACT  
Background: Obese patients often pose endotracheal intubation (ETI) and/or ventilation difficulties, when compared 
to non-obese patients. Reducing the duration of intubation helps to prevent the associated respiratory and 
hemodynamic complications. We evaluated the effect of lubricating the undersurface of the Glidescope® blade at 
the intubation time as well as other associated drawbacks while intubating obese patients. 

Methodology: A total of 54 adult patients undergoing elective bariatric surgery requiring general anesthesia and 
oral ETI were included in this study. Out of these 27 patients were included in Group L, in which the underside of the 
GlideScope® blade used for intubation was lubricated by soluble lidocaine jelly, taking care not to touch the camera 
or the source of light. The rest of the patients (n = 27) were included in Group C (control group). In the control group, 
the patients were handled with the same technique but using a standard non-lubricated blade. Intubation time, 
staring from blade introduction in the mouth to tube entrance into the glottis was registered.  

Results: There was a statistically significant difference in intubation outcomes between the Group L and the Group 
C. The mean intubation times were 15.15 ± 4.24 sec vs. 23.98 ± 5.94 sec (P = 0.0001) for the Group L and C 
respectively.  

Conclusion: Lubricating the blade can be an independent factor that can reduce the time of tracheal intubation, such 
as smoothening the insertion of the blade during tracheal intubation and preventing the tongue from being curled 
up. The maneuver can also reduce bleeding during the tracheal intubation due to dry tongue. 

Abbreviations: ETI: endotracheal intubation; ETT; endotracheal tube;  
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1. INTRODUCTION 
The GlideScope® is a rigid, indirect video laryngoscope 

that facilitates exposure of the larynx for insertion of an 

endotracheal tube. The steep, curved blade design 

reduces the need for anterior tongue movement. The 

blade provides a better view of the glottis than the  

 

slightly curved blade of the direct laryngoscope, to insert 

the endotracheal tube (ETT), especially in difficult 

airways. The neutral head position provides more 

oropharyngeal space than the atlanto-occipital extension, 

which narrows the pharynx.1 Using the GlideScope® to 

expose the vocal cords can sometimes result in soft tissue 
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injury ranging from minor damage to the palate to severe 

soft tissue injury. Perforation of the palatine-pharyngeal 

arch is one of the risks associated with the use of the 

video laryngoscope. A rigid stylet used in conjunction 

with the GlideScope® poses a rare risk of lingual nerve 

injury.2 

 

According to some authors, obesity is not a risk factor 

for endotracheal intubation.3,4 However, the presence of 

obstructive sleep apnea (OSA), high Mallampati score, 

older age, male gender, short neck, high Wilson score 

and larger neck circumference may be indicators of 

ventilation or intubation difficulties while intubating 

obese people.5,6 Reducing the duration of intubation 

helps to prevent respiratory complications such as 

hypoxia, lung aspiration, and mucosal damage when 

intubating obese patients.   

The purpose of this trial is to study the effect of 

lubricating the undersurface of the GlideScope® blade 

on the intubation time and the other associated 

drawbacks of intubating obese patients. 

2. METHODOLOGY  

2.1. Study profile 

A prospective, comparative trial was carried out at King 

Salman Specialist Hospital, (obesity center), Hail, KSA. 

A total of 54 adult patients undergoing elective bariatric 

surgery requiring general anesthesia and oral ETT were 

included in the study. The inclusion criteria were: 

patients between the ages of 18 and 60 y; physical status 

(ASA II or III); and BMI over 35 kg/m2. Exclusion 

criteria were: patients with loose teeth; and patients who 

may need rapid sequence induction, e.g., hiatal hernia.  

The sample size was determined by setting the power (1-

β) to 0.8 and the type 1 error (α) to 0.05 and β = 0.20 in 

the STATA program. Based on the results of a previous 

study,8 the mean ± (standard deviation) time to 

endotracheal tube placement during intubation using a 

standard Glidescope® was 21.3 ± 5.6 sec. Modifying the 

stylet is estimated to reduce tubing insertion time by 

20%, so 27 patients were needed in each group (i.e., 54 

patients in total). We recruited 30 patients in each group 

to compensate for cases that dropped out.  

The group randomization was based on the 

randomization plan provided at 

http://www.randomization.com. 

2.2. Anesthesia technique 

Preoperative assessment included patients’ age, gender, 

BMI, ASA status, and recorded airway information. 

Thyromental distance, Mallampati score, neck 

movement, mouth opening, and airway difficulty score 

(ADS) were part of the airway assessment.7  

Patients were monitored in the operating room using an 

electrocardiogram, non-invasive blood pressure 

measurement, pulse oximetry, and capnography. A 

compressible pillow was placed under the arms and head 

to achieve horizontal alignment of the sternal notch with 

the external auditory meatus in a ramp position. Each 

patient was preoxygenated for two minutes, and fentanyl 

1-1.5 µg/kg, propofol 2-2.5 mg/kg, and rocuronium 0.6 

mg/kg were injected during the induction process. 

Intubation began two minutes after the administration of 

the relaxant. All physicians involved in the intubation 

had at least three years of experience with the 

GlideScope®. 

2.3. Intubation technique 

Enrolled patients were divided into one of the two 

groups: 27 patients were included in Group L. A difficult 

airway tray, an ETT with a diameter of 7.5 mm, and a 

disposable rigid blade size 3 (Cobalt AVL System-single 

use) were prepared for the female patients. ETTs with a 

diameter of 8.00 mm and disposable rigid blades of size 

4 (Cobalt AVL System-single use) were prepared for the 

male patients. GlideScope® (Video Monitor, serial 

number: AN174806) was charged and used for 

intubation. The underside of the blade was lubricated by 

soluble lidocaine jelly, taking care not to touch the 

camera or the source of light. The blade was inserted 

within the midline of the mouth. The tube was held from 

the top third and introduced in the midline, sliding over 

the blade, and being introduced into the glottis). The 

stylet was taken out, and the tube was advanced farther 

into the trachea after the tip of the tube had been inserted 

within the glottis. 27 patients were included in Group C 

(control group). The patients were handled with the same 

technique but using a standard dry blade. We intended to 

intubate the patients using intubating LMA if the 

GlideScope® wasn't successful. Sugammadex (16 

mg/kg) was prepared to rouse the patients if all 

intubation attempts failed. After intubation, the large 

gastric tube was inserted into the esophagus for surgical 

purposes. 

2.4. Measurements 

The primary outcome was the intubation time in seconds 

identified from inserting the blade inside the mouth to 

introducing the tube inside the glottis. The intubation 

time was calculated from the video screen. Secondary 

outcomes were the mucosal injuries to the oral cavity or 

to the teeth or tongue as evident by blood seen on the 

blade's underside. The operator suctioned the 

oropharynx three times in a back-and-forth sweeping 

motion with a suction catheter and then qualitatively 

graded the amount of blood present in the suction tubing  
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as none, trace, moderate, or severe. The 

oral cavity was then examined for mucosal 

damage or blood that obscured the view. 

The postoperative sore throat was then 

questioned in the recovery room and 

graded as none, mild, moderate, or severe. 

2.5. Statistical analysis 

We used IBM SPSS version 21.0 for 

Windows® to conduct all of our statistical 

analyses. We analyzed the normality of the 

distribution of continuous variables using 

the Shapiro-Wilk test. The independent t-

test was used to examine continuous data, 

and the chi-square or Fisher's exact tests 

were used to analyze categorical data 

between the groups. P < 0.05 was used to 

determine statistical significance for data 

presented as mean ± SD, the interquartile range, or the 

proportion of patients. 

3. RESULTS 
 Six of the sixty patients selected for the study were 

excluded because they did not meet the inclusion criteria. 

The rest of the patients were then randomly assigned 

equally to the Group L and the Group C. Preoperative 

airway assessment, ADS, physical ASA status, and 

demographics were not statistically different in both 

groups (Tables 1 & 2). 

There was a statistically significant 

difference in intubation outcomes between 

the Group L and the Group C. The 

intubation process took 8.83 sec less in the 

Group L, the mean intubation time was 

15.15 ± 4.24 sec versus 23.98 ± 5.94 sec 

for the Group C (P = 0.0001). 

After lubricating the underside of the 

blade, the bleeding rate was significantly 

reduced. It was only mild (P = 0.035*) in 

the Group L 2(7.4%) compared to the 

Group C 8 (29.66%). There was no 

moderate or severe bleeding in either 

group. In both groups, there was no need to 

walk up to the patients or use the intubating 

LMA. A sore throat after surgery was not 

a significant effect. In both groups, the 

incidence of sore throats was not 

statistically significant, with mild and 

moderate pain occurring in both groups. 

Mild to moderate sore throat was observed 

in 8 (29.6%) and 2 (28.57%) patients 

respectively, in the Group L (9/27 = 

33.33%) and (3/27 = 11.11%) in the Group 

C.  

 

However, no severe postoperative sore throat was 

reported in either group (P = 0.38, Table 3). 

4. DISCUSSION 
Obese patients who are going for bariatric surgeries 

usually have challenges regarding the airway and 

ventilation. The primary goal when intubating an obese 

patient is to do so as quickly and efficiently as possible. 

The probability of hypoxia increases with increasing 

intubation time.9 Therefore, most studies have attempted 

to redesign the GlideScope® stylet to reduce intraoral  

Table 1: Patient’s demographic data, BMI and ASA classification 

Parameters  Group C 

 (n = 27) 

 Group L 

 (n = 27)  

P- value 

Age (y) 30.81 ± 8.2 31.25 ± 8.5 0.425 

Gender: 

• Males 

• Females 

 

26 (96.3)  

1 (3.7) 

 

25 (93)  

 2 (7) 

 

0.552 

Height (cm) 163.1 ± 6.32 162.22 ± 6.15 0.2973 

Weight (Kg) 117.518 ± 12.78 116.48 ± 12.37 0.3837 

BMI (Kg/m2) 44.1 ± 4.1 43.31 ± 3.8 0.4241 

ASA grade:  

• ASA II 

• ASA III 

 

 25 (93) 

 2 (7) 

 

24 (88.88) 

3 (11.22) 

 

0.638 

*P < 0.05 considered as significant; Data presented as Mean ± SD or n (%) 

Table 2: Preoperative airway assessment 

Parameters  Group C 

 (n = 27) 

 Group L 

 (n = 27)  

P- value 

 Mallampati score: 

• II 

• III 

• IV  

 

21 (77.77) 

4 (14.81) 

2 (7.4) 

 

18 (66.66) 

6 (22.22) 

3 (11.11) 

 

0.66 

Mouth opening  

• < 4 cm 

• ≥ 4 cm 

 

2 (7.4)  

25 (92.6) 

  

3 (11.11)  

24 (88.88) 

 

0.63 

Thyromental distance  

• < 6 cm 

• ≥ 6 cm 

 

13 (48.14)  

14 (51.85) 

 

10 (37.03)  

17 (62.96) 

 

0.4 

Limited neck mobility 1 (3.7 0 (0.00) 1.0 

Upper incisors 

• Normal 

• Prominent 

 

24 (88.88)  

3 (11.11) 

 

25 (92.6)  

2 (7.4) 

 

0.63 

Airway Difficulty Score 
(median) 

Difficult Intubation Score 
[Median (Interquartile 
range)] 

8  

 

2 (9-7) 

8 

 

1 (8-7) 

0.298 

*P < 0.05 considered as significant; Data presented as n (%) 
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manipulations, thereby reducing side effects and 

ensuring rapid and successful intubation.10-12 

Preparation for gastric sleeve or gastric bypass surgeries 

requires fasting for a long time, and they usually develop 

a dry mucosa, which is more likely to be injured easily 

while introducing the blade or stylet inside the mouth.13 

This increases the possibilities of associated  

complications and some difficulties when doing 

manipulations inside the mouth, especially with a narrow 

oral cavity, large tongue, or highly positioned larynx.2,14 

The bloody field obscures the light source, prolonging 

intubation time, increasing the possibilities of aspiration, 

and increasing the risk of a postoperative sore throat. We 

added a minor step to the Group L by lubricating the 

underside of the disposable blade to make it easier for 

the blade to slide over the tongue and to smoothen the 

insertion of the blade during tracheal intubation, 

preventing the tongue from being curled and easily 

tilting it when needed. When the movement of the blade 

is soft, this can enhance the intubation process. 

The time to intubation was significantly shorter in Group 

L than in Group C. Our results revealed a 31% reduction 

in intubation time from the standard use of the 

GlideScope®. In the Group L, the mean intubation time 

was 15.15 ± 4.24 sec versus 23.98 ± 5.94 sec for the 

Group C (P = 0.0001). Although, as a crude measure, it 

may be a clinically non-significant difference. A short 

intubation time might not be needed in a starved patient 

with a normal airway, but it is highly needed when 

dealing with obese patients with low 

functional residual capacity, high intra-

abdominal pressure, and rapidly 

developing hypoxia.15 Any modification 

that helps to decrease the possibility of 

intubation difficulties and their associated 

complications should be considered. 

In our results, the complications were less 

in the Group L. After lubricating the 

underside of the blade, the bleeding rate 

was significantly reduced. It was only 

mild in the Group L (2/27 = 7.4%) 

compared to the Group C (8/27 = 29.66%) 

(P = 0.035*). There was no moderate or 

severe bleeding in either group. However, 

the sore throat incidence after the surgery 

was not a statistically significant result in 

both groups; mild and moderate pain 

occurred in both groups. Mild to moderate 

sore throats (8/27 = 29.6%) and (2/27 = 

28.57%), respectively, in the Group L 

(9/27 = 33.33%) and (3/27 = 11.11%) in 

the Group C. However, no severe 

postoperative sore throat was reported in 

either group (P = 0.38). The changes made had no 

noticeable impact on the postoperative sore throat. This 

may be related to the large gastric tube used in the 

bariatric procedures. 

5. LIMITATIONS 
This study was conducted on a small sample of the 

patients and we restricted it to the use of GlideScope® 

only. This simple trial can be applied to all patients who 

are undergoing intubation by all types of laryngoscopes 

with different makes of blades over a larger sample to 

assess the ease of intubation, as well as postoperative 

sore throat or other complications more accurately. We 

selected obese patients for the intubation challenges that 

we face in our center with those patients.  

6. CONCLUSION 
Lubricating the blade can be an independent factor that 

can reduce the time of tracheal intubation, such as 

smooth insertion of the blade during tracheal intubation 

and preventing the tongue from being curled up. 

Therefore, by easily tilting the tongue when needed, it is 

easy to see, and the movement of the blade is smooth, 

which can reduce the intubation time and reduce 

bleeding due to dry mouth. 

7. Data availability 

The numerical data generated in this study is available with 
the corresponding author for the researchers.  

Table 3: Intubation measures 

Parameters  Group C 

 (n = 27) 

 Group L 

 (n = 27)  

P- value 

 Intubation time in sec 
(mean ± SD) 

23.98 ± 5.94 15.15 ± 
4.24 

0.0001* 

Incidence of bleeding:  

• None 

• Mild 

• Moderate                      

• Severe 

 

19 (70.37)  

8 (29.66)  

0 (0)           

0 (0)           

 

25 (92.6)  

2 (7.4) 

0 (0)           

0 (0)           

 

0.035* 

Need to use intubating 
LMA  

0 (0)           0 (0)           0.5 

Need to awake the 
patient  

0 (0)           0 (0)           0.5 

Incidence of 
postoperative sore 
throat  

• Mild 

• Moderate 

• Severe 

 

 

9 (33.33)  

3 (11.11)    

0 (0)           

 

 

8 (29.6)  

2 (7.4)     

0 (0)           

 

0.38 

*P < 0.05 considered as significant; Data presented as n (%) unless specified. 
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