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ABSTRACT 

Background: The recently developed blade design of the Sanyar® video 

laryngoscope yields an exceptionally precise visualization of the larynx, thereby 

easing the process of tracheal intubation.  

Objectives: A non-inferiority clinical investigation, to assess the efficacy of the 

Sanyar® as compared to the Macintosh® direct laryngoscope for nasotracheal 

intubation in the context of maxillofacial surgeries. 

Methods: 78 patients for maxillofacial surgery were divided randomly into two 

groups and intubated through the nose using either the Sanyar® or Macintosh® 

laryngoscope after anesthesia was induced. The study measured intubation time and 

secondary objectives included success rate, attempts, and hemodynamic changes in 

two groups. 

Results: 40 eligible patients in the Sanyar® and 38 in the Macintosh® group were 

involved. Of all, 42(53.8%) were men and 36(46.2%) were women. The average age 

of patients in the Sanyar® and Mackintosh groups was (31.62±13.41) and 

(30.81±10.89), respectively. 39(98%) of the Sanyar® group and 33(86%) of the 

Macintosh® group had successful laryngoscopy and intubation, with a P-

value<0.034. Sanyar® group had a significantly shorter intubation time than 

Macintosh® (P-value<0.001). Hemodynamic changes before and after laryngoscopy 

and intubation had no significant differences between the two groups. 

Conclusion: The Sanyar® video laryngoscope reduced the time of nasal tracheal 

intubation in maxillofacial surgery compared to direct laryngoscopy and improved 

the success rate of the first intubation attempt. 

 

Introduction 

irway management is very important and vital to 

maintain lung oxygenation and ventilation in 

emergency and elective surgery patients. Many 

techniques and tools have been invented in the field of 

airway security, and its training is considered one of the 

main subjects of clinical medicine courses [1-2]. 

Nasotracheal intubation (NTI) is very necessary in 

patients who are candidates for maxillofacial surgery. In 

nasal intubation, the tracheal tube is passed through the 

nasal cavity blindly through the path that has the least 

resistance. In this method, laryngoscopy will help a lot to 

see the glottis and guide the tracheal tube correctly in 
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passing between the vocal cords and entering the trachea. 

Laryngoscopy is performed with two direct and indirect 

techniques [3].  

A direct laryngoscope (DL) with the Macintosh® blade 

is a conventional and common device in daily practice. 

Video laryngoscopes (VL) are equipped with a camera 

blade that allows indirect observation of the glottis on a 

monitor [4]. These devices improve glottis observation 

and facilitate tracheal intubation in patients with normal 

and difficult airways [5-6]. Many studies have been done 

comparing two methods of direct laryngoscopy and types 

of VL in terms of intubation success and intubation time 

[7]. Specifically, the use of the GlideScope has 

previously been shown to increase the success rate, 

without the use of McGill forceps, for nasotracheal 

tracheal intubations [8].  

This device appears similar to the GlideScope, but the 

Sanyar® is an innovative wireless VL, that does not 

require a fixed screen and transmits images to any mobile 

phone or tablet via Wi-Fi technology and records all 

patients' information in high resolution. This 

laryngoscope (Figure 1-2) has a hyper-angulated blade, 

and a high-resolution camera with strong LED lights, 

which is placed near the tip of the blade and easily enters 

the patient's mouth. The blade surface is angled about 11 

degrees to the left, so, easily guides the tongue to the left 

side. Also, the distance between the blade and the body is 

about 10 mm, which creates a suitable space without 

resistance for the passage of the tracheal tube, and a 

trained operator can easily pass the tube through this 

space and the tip of the tracheal tube will be in front of 

the glottis. Usually, in the first attempt, the tracheal tube 

will easily pass between the vocal cords and enter the 

trachea, and the oral cavity and the glottis appear quickly 

and well. 

Objectives 

In our previous study, we compared the performance of 

a VL with the new blade design (Sanyar®) in oral 

intubation with the Macintosh laryngoscope [9], and it 

was comparable with Macintosh® DL in tracheal 

intubation in the term of the meantime to intubation. In 

the present study, our aim was to evaluate the efficacy of 

Sanyar VL compared to a DL in NTI. 

Figure 1- Sanyar® Video-Laryngoscope [9] 

1) Movable LCD screen; 

2) Handle with an on/off button and battery charging 

port; 

3) Blade with field angle of 65◦; 

4) 2-megapixel camera with anti-fog lens; 

5) Bite lock 

Figure 2-Posterior view of the Sanyar® laryngoscope 

blade 

Methods 

This study was a non-inferiority, randomized, 

controlled, two-arm with parallel groups, single-center 

clinical trial in which the success rate and time of NTI of 

the Sanyar® VL were evaluated in comparison to the 

Macintosh® DL in maxillofacial surgeries. 

The present study was authorized and registered with 

the Anesthesia Department Research Division associated 

with the Tehran University of Medical Sciences and 

obtained an ethics code from the Ethics Committee of 

Sina Hospital (IR. 

TUMSSINAHOSPITALREC1400055). 

Subsequently, the protocol was prospectively recorded 

in the Iranian Registry of Clinical Trials 

(https://irct.behdasht.gov.ir/) with the trial registration 

number IRCT20130304012695N11.  

Eligible patients who were candidates for elective 

maxillofacial surgeries and NTI over the age of 18 were 

included in the study from the date of 2021 August until 

2022 March. 

Patients with any airway pathology, Body Mass Index 

(BMI) above 40, restriction of neck movement due to 

recent surgery, history of difficult intubation, and 

presence of cervical masses were excluded from the 

study. As well, patients with severe limitations of 

opening the mouth that prevented laryngoscopy and 

required intubation through fiber optics or other methods 

of establishing the airway were excluded. Before 

participating, written, free, informed consent was 

obtained from the eligible patients. 

Eligible patients for NTI were divided into two groups 

(Sanyar® VL, and Macintosh® Direct DL), using the 
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block-balanced randomization technique. Then, basic 

information and physical assessment of the airway 

including sex, age, inter-incisive distance (cm), 

Mallampati score (I- IV), neck extension, and 

thyromental distance (cm) were recorded. 

After standard monitoring, induction of anesthesia was 

done with the following drugs: fentanyl 2 μg/kg and 

midazolam 0.05 mg/kg as premedication, lidocaine 0.5 

mg/kg and propofol 1.5 mg/kg as hypnotics, and 

atracurium 0.5 mg/kg as muscle relaxant. Neuromuscular 

monitoring was performed to ensure complete muscle 

relaxation for laryngoscopy and intubation in both 

groups. Thirty seconds after all responses to the train of 

four stimulations disappeared, NTI was performed. 

The hemodynamic status of the patients, mean arterial 

pressure (MAP), and heart rate (HR) one minute before 

and after intubation was documented in case report forms 

(CRF); also, duration of the laryngoscopy (from the time 

the laryngoscope blade enters the patient's mouth until the 

first capnography curve is seen on the monitor), observed 

view during the laryngoscopy based on the Cormack-

Lehane criteria were recorded. NTI was performed with 

spiral and flexible tracheal tubes of sizes 6, 6.5, or 7 

according to the weight and gender of the patients. 

A nurse anesthetist who was not a member of the 

research team recorded all the data of each patient. The 

primary outcome of this study was intubation time and 

secondary outcomes included the first attempt success, 

overall success, Cormack-Lehane grade, hemodynamic 

response to laryngoscopy, and intubation maneuvers 

required for intubation. Laryngoscopy was performed in 

both groups by two anesthesiologists familiar with ten 

years of experience and familiar with the use of both 

laryngoscopes.  

Ease of NTI was defined based on the number of 

attempts required by the operator to successfully perform 

NTI, as follows: 1) If the first attempt (without the Magill 

forceps) was successful, intubation was easy, 2) If more 

than one attempt was needed (with Magill forceps), 

intubation was considered restricted, 3) If 3 consecutive 

failures in NTI happened (even with Magill forceps), 

intubation was considered difficult and fail. 

Sample size 

The sample size in the present study according to the 

study of Ambulkar et al [10] considering the minimum 

difference between the two groups with clinical 

significance equal to 17 seconds and statistical power of 

90%, the sample size for each of the studied groups is 38 

people and a total of 76 patients is required. 

Statistical analysis 

An independent t-test was used to compare mean values 

for continuous variables and the chi-square test and 

Fisher exact test for nominal variables between the two 

groups (Sanyar® vs. Macintosh® group). Analysis of 

Covariance (ANCOVA) was used to compare the mean 

values for outcomes in two groups of Sanyar® and 

Macintosh® while controlling for the effects of at least 

one continuous covariate. All statistical analyses were 

performed at a significance level of 0.05 using IBM SPSS 

software version 24 with P < 0.05 considered to indicate 

significance. 

Results 

In this study, 78 people were included, 40 people in the 

Sanyar® VL group and 38 people in the Macintosh® DL 

group (Figure 3). 

The mean age of patients in the Sanyar® and 

Macintosh® groups was (31.62±13.41) and 

(30.81±10.89) respectively. 

There were no significant differences between the 

participants in the two groups in terms of gender, age, and 

airway examinations (Table 1). 

Data are presented as mean ± standard deviation or n 

(%). 

In the Macintosh® DL group, 33 patients, 86.8%, were 

intubated in the first term of laryngoscopy, and 3 patients 

(7.8%) were intubated with the help of Magill forceps in 

the second attempt. Two patients could not be intubated 

with this device, so the overall intubation success rate 

with the Macintosh® blade laryngoscope was 94.7%. 

Within the Sanyar® VL group, a total of 39 (97.5%) 

patients were successfully intubated upon the first 

attempt. However, one patient (2.5%) required the 

assistance of a Magill device during the intubation. 

The observation of the larynx according to the 

Cormack-Lehane classification in two groups is shown in 

(Table 2). 

The intubation time in the patients of the Sanyar® VL 

group (27.1 ± 6.8) was significantly less than that of the 

Macintosh® (36.47 ± 7.14) DL group (P-value < 0.001). 

There were no statistical differences between the two 

groups' perioperative hemodynamic responses to 

laryngoscopy and intubation (mean arterial pressure and 

Heart Rate) (Table 2). 
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Figure 3- CONSORT Flow Diagram of the participants in the study group: Sanyar® and Macintosh® group 

Table 1-Demographic characteristics of the Sanyar® VL and Macintosh® DL group 

Variable Macintosh® DL (n=38) Sanyar® VL  

(n=40) 

Sex (M/F) 21/17 22/18 

Age (years) 30.81±10.89 31.62±13.4 

Inter-incisor gap (cm) 5.05±0.65 4.52±0.78 

Inter-incisor gap<3cm 0 0 

Mallampati score (III-IV). 6(16%) 7(17%) 

Thyromental distance (cm) 7.11±0.57 7.15±0.66 

Thyromental distance<6cm 6(16%) 7(17%) 

Neck extension<50º 4(10%) 3(7.5%) 

Table 2-Comparison of glottis view (using the Cormack-Lehane classification), ease, success, and time of NTI in two 

groups 

Variable Macintosh® DL 

(n=38) 

Sanyar® VL 

(n=40) 

P value# 

View of 

glottis 

Full view (I-II) 24(63.2%) 31(77.5%) 0.024 

Partial view (III) 12(31.5%) 9(22.5%) 0.45 

None view (IV) 2(5.3%) 0 0.001 

Ease of 

NTI 

Easy 33(86.8%) 39(97.5%) 0.001 

Restricted 3(7.8%) 1(2.5%) 0.048 

Difficult 2(5.2%) 0 0.001 

Intubation Success       Rate 94.7% 100% 0.034 

Time of intubation(min) 36.51±7.11 27.05±6.08 0.001 

MAP (mmHg)  before 90.76 (4.34) 92.05 (7.99) 0.37 
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after 93.89 (8.77) 91.60 (12.67) 0.35 

Heart rate before 78.97 (9.53) 79.65 (11.17) 0.77 

after 80.84 (7.96) 78.95 (9.80) 0.4 
Data are presented as mean ± standard deviation or n (%) 

# Statistics: a: T-test & Fishers Exact test, as appropriate 
Full view of glottis: Cormack-Lehane class I and II; Partial view of glottis: Cormack-Lehane class III; non-view of glottis: Cormack-Lehane 

class IV. 

NTI: nasotracheal intubation; MAP: mean arterial pressure 

Discussion 

The preliminary results of the present study indicate the 

success of using the new VL (Sanyar®) in the NTI of 

maxillofacial surgery patients. The success of the first 

nasal intubation attempt by Sanyar® VL was 97.5%, 

which was significantly higher than DL (86.8%) 

(P<0.001). The Sanyar® VL created a complete and 

high-quality view of the glottis, which led to an increase 

in the percentage of intubation and a high success on the 

first attempt. In 2 patients from the DL group, the view 

of the glottis was not visible at all, and intubation was 

successfully performed with the help of the Sanyar®. In 

most studies, the intubation success rate on the first 

attempt for all VL was more than DL (94.8% vs 84.2%) 

[11].  

In our study, the use of the Sanyar® VL improved the 

glottis view and CL grading and required fewer 

optimization maneuvers to observe the glottis. This is like 

the findings of previous studies [12-14].  

These VLs, by changing the curvature of the blade and 

using wide-angle and high-resolution cameras, create 

very high-quality images of the glottis for intubation, as 

a result, these devices are used as an alternative in 

patients who have difficult intubation. 

Several studies have demonstrated the suitability and 

advantage of VL for routine NTI in oral and maxillofacial 

surgery, resulting in significantly faster intubation times 

and reduced use of Magill forceps compared to traditional 

DL [15-17]. The results of our study also confirm the 

findings of previous studies and suggest that in patients 

requiring NTI, Sanyar® VL provides superior 

performance compared to DL. 

The average time of nasal intubation with the Sanyar® 

VL was 9.5 seconds, shorter than a DL with the 

Macintosh® blade. 

The speed of intubation and ease of passage through the 

larynx in nasal intubation is faster and easier than oral 

intubation. After passing the tracheal tube through the 

nasal cavity and nasopharynx, the tip of the tube is 

usually located in front of the entrance to the larynx, and 

if the tip of the laryngoscope blade ،lifts the epiglottis 

from the glottis, the tip of the tracheal tube will easily 

pass between the vocal cords and enter the trachea. 

This study had certain limitations. We could not blind 

the operator or assessor to the type of laryngoscope used, 

this is a common challenge in all Clinical trials associated 

with VL. The evaluator objectively measured the 

intubation time and tried to record the operator's 

observations during laryngoscopy without bias. Our 

study was conducted by using a single type of VL 

(Sanyar®) which has a hyperangulated blade; Therefore, 

the results of this study may not be extrapolated to other 

VLs. 

Conclusion 

The evidence based on the results of this study shows 

that the Sanyar® VL leads to a shorter time for NTI, a 

higher first-attempt success rate, and a reduced need for 

the use of Magill forceps compared to the Macintosh DL 

in maxillofacial surgeries. 
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