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Abstract: Background: Emergency airway management outside operating room (OR) is associated with a higher incidence of 

difficult intubations. The Shikani optical stylet (SOS) has been shown to improve first-attempt success rates compared with the 

classic Macintosh laryngoscope (ML) in patients with difficult airway inside the operating room (OR). Objective: In this 

randomized controlled clinical trial, the effectiveness of using a SOS as the primary intubation device was assessed during urgent 

endotracheal intubations (UEI) in conscious, critically ill patients outside the OR. Method: Sixty conscious critically ill patients 

from May 2018 to March 2018 were randomly assigned to undergoing intubation guided by the SOS (group S, n = 30) or the 

Macintosh laryngoscope (group M, n = 30) in ChanCheng Center Hospital,. After application of airway topical anesthesia and 

intravenous sedatives, endotracheal intubations were performed. The primary measured outcome was first-attempt intubation 

success rate. Secondary outcomes included ultimate success, the number of attempts, the duration of intubation, and the adverse 

effects or complications of intubation. Result: The rate of successful intubation at the first-attempt was superior with the SOS as 

compared with the ML (93.3% vs 63.3%, P = 0.005), the average number of attempts required for successful tracheal intubation 

(1.0 ± 0.3 vs 1.5 ± 0.8, P = 0.004), the duration of intubation (18.8 ± 11.9 vs 26.8 ± 15.6, P = 0.028), and the incidences of 

hemorrhage in the oropharyngeal mucosa (0 vs 28.6%, P = 0.006) were all improved significantly with use of the SOS compared 

with the ML. Conclusion: This study suggested SOS could be used as the effective device when UEIs are performed by 

experienced operators in conscious, critically ill patients outside the operating room. 
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1. Introduction 

Hypoxemia due to airway obstruction or respiratory 

inhibition often threatens the lives of critically ill patients. 

Endotracheal intubation is a lifesaving procedure frequently 

performed in the emergent treatment of critically ill patients 

with respiratory dysfunction [1, 2]. Traditionally, 

intratracheal intubation has been performed with a 

Macintosh laryngoscope (ML), which requires alignment of 

the oral, pharyngeal and laryngeal axes to allow direct 

visualization of the glottic inlet. Emergency airway 

management in critically ill patients outside operating room 

(OR) is associated with a higher incidence of difficult 

intubations, ranging from 10% to 22%, and increases the risk 

of respiratory and hemodynamic complications, including 

death [3-8]. 

The Shikani optical stylet (SOS) is a relatively new airway 

management tool originally designed as an aid for difficult 

intubation and composed of an optical stylet with a malleable 

shaft and a lightweight battery powered LED light source 

(Figure 1) [9, 10]. The SOS has been shown to increase 

first-attempt success rate for tracheal intubation in patients 

with a difficult airway in elective OR [11-15]. The usefulness 

of the SOS for urgent endotracheal intubations (UEIs) in 
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conscious, critically ill patients outside the OR has not been 

well studied. 

This study assessed the effectiveness of using a SOS as the 

primary intubating device in conscious, critically ill patients. 

It was hypothesized that intubation using a SOS was superior 

to that of a ML with regard to first-attempt success rate, 

average number of attempts, duration of the intubation and 

intubation-related complications when UEI was performed by 

experienced anesthesiologists. 

2. Patient and Methods 

2.1. Ethical Approval 

The Clinical trial registration number is 

ChiCTR1800015355. The study was carried out from May 

2018 to March 2018 at Chancheng Center Hospital in Foshan 

in China. The study protocol was approved by the Clinical 

Ethics Committee at Chancheng Center Hospital, Foshan, 

China (Ethical Committee approval date: 1/03/2018, ref no. 

2018 Comparison of the Shikani optical stylet and Macintosh 

laryngoscope for orotracheal intubation in awake patients) 

and written informed consent. 

2.2. Patients 

A total of 60 conscious, critically ill adult patients with 

retained swallowing and gag reflexes underwent emergence 

intubation in order to assistant ventilation by respiratory 

machine [16] were enrolled into the study. All patients 

presented with indications for tracheal intubation and were 

intubated at bedside. Written informed consent was signed 

by the patient's surrogate decision makers prior to initiating 

procedure. Patients were excluded who were younger than 

16 year, refused to tracheal intubation, unconscious or the 

mouth opening less than 1.5 cm. Patients with tumors 

polyps, abscesses or bleeding in the airway were also 

excluded. Patients were excluded if they refused to tracheal 

intubation. 

2.3. Intubation Procedure 

Based on a computer-generated random sequence from 

IBM SPSS Statistics for Windows, version 22.0 (IBM 

Corporation, released 2014, Armonk, New York, USA) by an 

assistant who was not involved in the study, patients were 

randomly assigned to two groups of 30. Patients in the control 

group had their tracheas intubated with the ML (the ML 

group), whereas in the second group intubation was with the 

SOS (the SOS group). 

Mean arterial pressure (MAP), heart rate (HR) and lead II 

electrocardiograms (ECG), peripheral O2 saturations (SpO2) 

were measured with a multifunction monitor (Spacelabs, 

Spacelabs Medical, Issaquah, Washington, USA). Patients 

were placed in the supine position with neutral head and 

flexed neck over a 7-cm thick pillow and pre-oxygenation 

with 50% oxygen through an oxygen face mask. Any 

secretions, blood, or vomits in the mouth were promptly 

cleared prior to the intubation. Airway topical anesthesia 

was performed via the "spray as you go" strategy [17]. 

Specifically, 2 - 3 mL 2% lidocaine was sprayed from the 

mouth into the pharynx through a 15-cm specially designed 

fenestrated epidural catheter. For patients who were restless 

or intolerant to intubation, low dose sedative and analgesic 

drugs, such as 2 mg morphine or 1 mg midazolam, were 

administered and repeated if necessary. All patients kept 

spontaneous respiration. Tracheal intubation was 

performed when patients showed no facial expression or 

strong reactions to placement of SOS or ML. Endotracheal 

tubes were used with inner diameter (ID) 7.0mm for female 

and ID 7.5mm for male patients. In the SOS group, an 

endotracheal tube was loaded with the J-type SOS (Clarus 

Medical, Minneapolis, MN, USA) and tracheal intubation 

was implemented using the "lighted stylet intubation 

method" [18] or "neck light transmittance" [19] combined 

with ocular scope inspection. Patients were asked to open 

their mouth, or patients’ mouths were opened by the left 

hand of the operator. The SOS was held in the right hand 

with light switching on, the operator inserted and advanced 

the SOS along the natural curvature of the mouth to keep it 

in the oropharyngeal midline. Meanwhile, the brightest spot 

was identified in the anterior neck wall. When the brightest 

spot was located at the cricothyroid membrane or projected 

caudally toward the suprasternal notch, it indicated that the 

tip of the SOS were pointed toward the glottis or the tip of 

that had passed the glottis, while the glottis or tracheal ring 

could be observed through the ocular scope (Figure 1). The 

tracheal tube was immediately pushed gently into the 

trachea with the left hand and the SOS was withdrawn. 

Then the tracheal tube was connected to the breathing 

circuit. In the ML group, the tip of the endotracheal tube 

was bended into a J-shape with a copper wire to facilitate its 

entry into the glottis. Patients opened their mouths with 

their head tilted back and downward. Their lower jaws were 

raised so that three axes were kept in a line, the glottis was 

directly exposed using the ML (Schucman 5439D; 

Truphatek International, Ltd., Israel). All patients were 

auscultated to determine the depth of the tube after 

intubation and they were sedated and mechanically 

ventilated. 
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Figure 1. Endotracheal intubation with the Shikani optical stylet (SOS) A: The SOS is preloaded with an endotracheal tube. a: J-type malleable shaft; b: 

endotracheal tube fixation device with an oxygen delivery port on the side; c: handle, built-in battery; d: ocular scope. B: The SOS intubation technique. The 

light spot of SOS is below the thyroid cartilage in the middle of the anterior neck wall. The SOS tip can be confirmed by the ocular scope. e: the light spot. 

2.4. Clinical Outcome Assessment 

Two anesthetists who had more than five years experience 

with both devices performed all intubations. An experienced 

consultant anesthetist, who was certified in advanced airway 

life support, performed the airway management for all the 

study subjects. All data were documented by a study nurse and 

analysed by a person who was blinded to the study. Standard 

pre-operative difficult airway predictors, such as the 

Mallampati score, the thyromental distance, limited neck 

extension, mouth opening and the body mass index (kg/m2) in 

all patients were evaluated before intubation by the consultant 

anesthetist. ECG, MAP, HR, SpO2 were recorded before and 

1min after successful endotracheal intubation. The intubation 

attempts, the duration of intubation, the number of patients 

with failed intubations, the causes of failure were also 

recorded respectively. Failed intubation was defined as 

unsuccessful intubation after three attempts or an operation 

time that lasted more than 10 min. Another different 

intubation device was used if patients failed to be intubated by 

the equipment arrangement in advance. The duration of 

intubation was defined as the time from placement of the ML 

or the SOS into the mouth to successful insertion of the 

endotracheal tube into the trachea. The number of patients 

whose intubations took <15 sec, 15 - 30 sec and >30 sec were 

calculated.  

The primary measured outcome was first-attempt 

intubation success rate. Secondary outcomes included average 

number of attempts required for successful tracheal intubation, 

duration of the intubation sequence, and incidence of 

complications. 

Complications of intubation including severe 

cardiovascular reactions, cough, vomiting, hemorrhage of 

oropharyngeal cavity, sore throat and teeth damage were 

recorded 1 hours after extubation. Severe cardiovascular 

reactions were defined as fluctuations of more than 20% in 

MAP or heart rate or severe arrhythmia at post-intubation as 

compared to that at pre-intubation [20]. Mucosal hemorrhage 

in the oropharyngeal cavity was observed directly with the 

laryngoscope or fresh blood was retrieved from the 

oropharyngeal cavity after intubation. 

2.5. Statistical Analysis 

IBM SPSS Statistics for Windows, version 22.0 (IBM 

Corporation, released 2014, Armonk, New York, USA) was 

used to analyze the data. Test of normality was used at first, 

normally quantitative data were presented as means ± standard 

deviation (S.D.) and using independent samples t-test, the 

other quantitative data were presented as means (range) and 

using Mann-Whitney U Test. Categorical variables were 

expressed as frequencies and percentages Comparisons of 

variables between groups were analyzed by Chi-Square test 

(Fisher’s exact test if the number of observations obtained for 

analysis was small.) or rank-sum test (if more than two 

variables). A P-value of 0.05 was considered to be statistically 

significant. All tests are two-sided. 

3. Results 

3.1. Patient Clinical Data 

A total of 65 eligible patients were interviewed before 

operation. 60 eligible patients were enrolled for randomisation. 
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60 patients were analysed for haemodynamic values and 

TI-associated adverse events (Figure 2). There was no 

significant difference between the SOS and ML groups in age, 

gender distribution, weight, height, airway assessment and 

reasons for intubation (Table 1). 

Assessment of intubating result. The overall success rate of 

TI was 100% in the SOS group and 93% in the ML group 

(Table 2). The rate of first-attempt success was superior with a 

SOS as compared with a ML (93 vs. 63%, respectively, P = 

0.005) (Table 2). Patients in the SOS group required fewer 

attempts for successful tracheal intubation [1.0 (0.3) vs 1.5 

(0.8), P = 0.004 ]. The duration of intubation in the SOS group 

was significantly shorter than that in the ML group [18.8 (11.9) 

vs 26.8 (15.6), P = 0.028] (Table 2). Furthermore, within 15s 

was higher with a SOS (67% vs 29%, P = 0.004). Two patients 

failed to be intubated in the ML group due to difficult to 

expose the glottis. One patient of them was intubated through 

the nose with the fiberbronchoscope, the other was 

successfully intubated with the SOS. 

 

Figure 2. The study flowchart. M, Macintosh laryngoscope; S, Shikani optical stylet; TI, tracheal intubation. 

Table 1. Patients demographics and intubation characteristics. 

Variables ML group (n=30) SOS group (n=30) P value 

Sex, Male/Female 19/11 15/15 0.4363* 

Age, year 56.7 (14.1) 57.8 (13.6) 0.997** 

Weight, kg 60.2 (9.5) 58.9 (10.8) 0.104** 

Height, cm 162.6 (10.3) 159.7 (10.9) 0.2461** 

BIM, kgm-2 23.7 (4.9) 24.5 (4.5) 0.481** 

Mallampati score, 1/2/3/4 5/17/6/2 6/15/6/3 0.942*** 

Thyromental distance < 6cm 3 (10.0%) 2 (6.7%) 1.000# 

limited neck extension 0 (0%) 1 (3.33%) 0.313 

mouth opening＜4cm, 1 (3.33%) 2 (6.66%) 0.554 

Reason for Intubation    

Severe trauma or surgical complications 9 (30.0%) 13 (43.3%) 0.284* 

Chronic obstructive pulmonary disease 10 (33.3%) 6 (20.0%) 0.243* 

Advanced cancer 6 (20.0%) 7 (23.3%) 0.754* 

Heart disease and other disease 5 (16.7%) 4 (13.3%) 1.000# 

Data are presented as means (SD) or actual values (percentage of group). There were no significant differences between the two groups. ML, Macintosh 

laryngoscope; SOS, Shikani optical stylet; BMI, body mass index. *Using Pearson Chi-Square Test; # Using Continuous Correction Chi-Square Test; ** Using 

Independent Samples Test; ***Using Rank-sum Test. 
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Table 2. Frequency of successful intubation and duration of intubation. 

Variable ML group (n=30) SOS group (n=30) P value 

Frequency of successful intubation    

Successful intubations 28 (93.3%) 30 (100%) 0.472* 

First attempt 19 (63.3%) 28 (93.3%) 0.005* 

Second attempt 7 (23.3%) 2 (6.7%) 0.148# 

Third attempt 2 (6.7%) 0 0.472# 

Failed intubations 2 (6.7%) 0 0.472# 

Averaging times of intubation attempt 1.5 (0.8) 1.0 (0.3) 0.004** 

Duration of intubation    

Time for intubation, s 26.8 (15.6) 18.8 (11.9) 0.028** 

<15s 8 (28.6%) 20 (66.7%) 0.004* 

15-30s 10 (35.7%) 8 (26.7%) 0.457* 

>30s 10 (35.7%) 2 (6.7%) 0.006* 

Data are presented as means (SD) or actual values (percentage of group). ML, Macintosh laryngoscope; SOS, Shikani optical stylet. #Using Continuous 

Correction Chi-Square Test; *Using Pearson Chi-Square Test; **Using Independent Samples Test. 

The MAP in the SOS and ML group was significantly higher after intubation [82.7 (13.5) vs 99.7 (16.91) P=0.001; 84.9 (9.5) 

94.5 (8.91) P=0.002], The SpO2 in the SOS and ML group was increased significantly after intubation [*76.8 (10.9) 96.8±(3.21) 

P=0.000; 75.4 (12.3) 97.1±(2.91) P=0.000], there were no significantly differences on MAP, HR and SpO2 between in the SOS 

and ML group (Table3 ). 

Table 3. MAP, HR, SpO2 1min before and 1min after successful endotracheal intubation. 

 Group 1min before intubation 1min after intubation P value 

MAP (mmHg) 
ML group 82.7 (13.5) 99.7 (16.91)* P=0.0001 

SOS group 84.9 (9.5) 94.5 (8.91)* P=0.0002 

HR 
ML group 85.9±(23.5) 92.4 (15.8)* P=0.2087 

SOS group 86.2 (22.8) 89.4±(13.4)* P=0.5101 

SpO2 
ML group 76.8 (10.9) 96.8±(3.21)* P=0.0000 

SOS group 75.4 (12.3) 97.1±(2.91)* P=0.0000 

Data presented as means (SD). ML, Macintosh laryngoscope; *Using Independent Samples Test. 

3.2. Adverse Events in Patients During Procedure 

The incidence of mucosal injury and hemorrhage in the oropharyngeal cavity was less with a SOS as compared with a ML (0 

vs 29%; P = 0.006). Other adverse events like severe cardiovascular reactions, acute cough, vomiting and teeth injury occurred 

similarly in both groups (Table 4). 

Table 4. Adverse reactions during intubation. 

Variable ML group (n=30) SOS group (n=30) P value 

Severe cardiovascular reactions 12 (40%) 11 (36.7%) 0.791* 

Cough 19 (63.3%) 18 (60%) 0.791* 

Haemorrhage of oropharyngeal mucosa 8 (26.7%) 0 0.008# 

Vomiting 1 (3.3%) 0 0.313** 

Tooth damage 1 (3.3%) 0 0.313** 

Sore throat 6 (20%) 3 (10%) 0.278 # 

Data presented as actual values (and percentage of group). ML, Macintosh laryngoscope; SOS, Shikani optical stylet. *Using Pearson Chi-Square Test; #Using 

Continuous Correction Chi-Square Test; **Using Fisher’s Exact Test. 

4. Discussion 

The present study demonstrated higher rate of first-attempt 

success of tracheal intubation, less time required for 

intubation and hemorrhage complications during UEI when a 

SOS was used as the primary intubating device compared with 

a ML in awake, critically ill patients. 

Airway management in the awake, critically ill patients can 

be very risky due to difficult anatomic features of the patient 

and decompensated cardiopulmonary physiology. Prior 

research has shown that SOS is useful in anticipated difficult 

airway management under general anesthesia [13, 14, 20, 21, 

22], while the role of SOS on managing airway in awake, 

critically ill patients is yet to be defined. SOS combines the 

benefits of the lightwand and fiberoptic bronchoscope [9, 10, 

21].
 
The lighted spot on the anterior surface of the neck allows 

guidance to place the tip of the SOS into the glottis or trachea. 

These features can effectively shorten the time required to 

identify the structure of the pharynx under the ocular scope, 

thereby reducing the time to intubate patients. Among the few 

patients in whom it is difficult to identify the light spots in the 

neck, the position of the intubation tube can be viewed by the 

ocular scope to avoid a “blind” operation and to increase the 
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success rate of intubation [23, 24]. Phua et al
 
reported the first 

- attempt success rate with a SOS was similar as compared 

with a GlideScope videolaryngoscope in anesthetic patients 

with a simulated difficult airway (93% vs 97%) [21].  

In this study, awake, critically ill patients were intubated 

with spontaneous respiration after application of topical 

anesthetic and light sedation. The results identified that the 

first - attempt success rate with a SOS was 93%, significantly 

higher as compared with a ML (63%), which was consistent 

with the study of Phua. Abdellatif et al reported the first 

attempt success rate was 75% with flexible fiberoptic 

bronchoscope (FOB) and 80.6% with Glide Scope video 

laryngoscopy (GVL) for awake intubation of obese patient 

with predicted difficult intubation [25]. Mosier et al reported 

the first attempt success rate was 79% with video 

laryngoscopy (VL) for patients in the Intensive Care Unit 

(ICU) [26]. One of the reasons of the higher success rate (93%) 

with a SOS in our present study was that only 37% patients 

with predicted difficult intubation in the ML and SOS groups 

compared to 100% patients with predicted difficult intubation 

in study of Abdellatif et al [25]; Moreover, the intubations 

were performed by a senior anesthesia residents in our study 

while which were performed by a fellow or a resident of ICU 

in study of Mosier et al [27], which might be helpful to 

increase the first attempt success rate. The first attempt 

success rate with a ML (63%) was similar with the study of 

Mosier et al [26], which was 61% with direct laryngoscopy for 

patients in ICU, but lower than the anesthetic patients without 

difficult airway in the operating room [27]. Evans et al 

reported that the time taken to intubate a manikin with a SOS 

was shorter than with a gum elastic bougie [20.8 (9.3) seconds 

vs 30.0 (19.8) seconds] [28]. While using the left molar 

approach, patients can be intubated more quickly (less than 20 

seconds) [23]. The present results showed the duration of 

intubation with a SOS was shorter than with ML in critically 

ill patients with spontaneous respiration [18.8 (11.9) seconds 

vs 26.8 (15.6) seconds], and two thirds of the patients with a 

SOS completed intubation within 15 seconds (67% vs 29%, P 

= 0.004). After topical anesthesia, most patients could 

cooperate with the insertion of SOS. The operators had to raise 

the mandibula with the left thumb to facilitate the SOS 

insertion in a few uncooperative patients. Because the soft 

tissue in the pharynx does not need to be raised to expose the 

glottis, SOS is well-tolerated for patients and produces a high 

first attempt success rate, particularly in patients with difficult 

airway or limited mouth opening
 
[9, 10, 12, 20, 21]. Two 

patients intubated with a SOS took more than 30 seconds for 

intubation in this study because of obesity and short neck, 

which resulted in difficulty in identifying the light spot. The 

intubation was successfully performed by switching off the 

room light for easy recognition of the light spot along the 

anterior neck wall and locating the glottis under the ocular 

scope.  

Compared with the flexible fiberoptic bronchoscope, the 

SOS has a narrow field of vision and a small depth of field. 

Therefore, an unskilled operator may take longer to find the 

glottis through the ocular scope. Patients intubated with ML 

exhibited strong resistance to the lifting force of the 

laryngoscope. Some patients had anatomic abnormalities or 

relatively high secretion volume in the mouth, resulting in 

poor glottis exposure, repeated attempts of tracheal intubation 

(37%), or failed intubation (7%). Our results suggested SOS 

provided more effective and efficient intubation in the awake, 

critically ill patients which might benefit for improving 

success rate of saving life. In addition, patients intubated with 

a SOS can be maintained in a natural supine position without 

an excessive backward positioning of the head and neck, 

reducing the risks associated with cervical spinal injury [29, 

30].
 
Continuous oxygen supplementation through the oxygen 

delivery port at the proximal part of the SOS greatly increases 

the safety of endotracheal intubation. 

The studies of Yao and Kimura have indicated use of the 

SOS reduces the hemodynamic response to intubation in 

normotensive and hypertensive patients [25, 31]. Our present 

results were inconsistent with them which showed that 

cardiovascular reactions could not be adequately and 

effectively controlled in both groups. Among critically ill 

patients whose consciousness and reflexes have not 

completely disappeared, stimulation of the base of the tongue 

and the throat directly by laryngoscope, along with 

stimulation of the trachea by inserting the endotracheal tube, 

may lead to serious complications, such as severe 

cardiovascular reactions, coughing, nausea and vomiting. 

Despite topical anesthetic with low dose sedation was used 

before intubation, stimulation of the trachea by inserting the 

tube was not completely inhibited. Takahas M et al reported 

direct stimulation of the trachea appears to be a major cause of 

the hemodynamic changes associated with tracheal intubation 

[32], the mechanosensory-induced cough reflex during 

intubation should also be considered [33], which `might partly 

explain the incidences of severe cardiovascular reactions, 

coughing, was similar as compared with ML in present study. 

Teeth or mucosal injury is common complications in 

difficult tracheal intubation, we encountered eight patients in 

whom oropharyngeal mucosal haemorrhage was noted and 

one patient whose teeth were damaged with a ML, while there 

was no case of oropharyngeal mucosal injury and teeth 

damage with a SOS. In the study of a simulated difficult 

airway, a lower incidence of airway mucosal injury was also 

noted in patients intubated with the SOS, compared with the 

GlideScope video laryngoscope [21]. These results suggested 

using SOS for intubation in awake, critically ill patients 

reducing the possibility of damage to the mucosa. We 

encountered six patients in whom sore throat was noted with a 

ML, while there were three cases of sore throat with a SOS. 

The results suggested that there were no significant difference 

of sore throat between these two method. More reasearch 

should be made before firm conclusions are to be drawn 

because the number of cases was limited.  

There are several limitations to this study, which ought to be 

mentioned. First, the lack of the follow-up survey of the 

patients enrolled, further study to assess the prognosis and 

outcome of critically ill patients when endotracheal intubated 

with SOS is required. Second, we have compared first attempt 
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success rate and complication between the SOS and the ML 

among experienced anesthesiologist, whether the success rate 

will be improved when the SOS is utilized by trained residents 

in the department of emergency needs further investigation. 

Moreover, we did not compare SOS to the other device similar 

in structure, e.g. Bonfis, C-MAC, which may be considered in 

future study. 

5. Conclusion 

In summary, this study showed that endotracheal intubation 

guided by the SOS leads to a higher first attempt success rate, 

less time for intubation and a lower incidence of airway 

mucosal injury as compared with the ML use. 

The first attempt success rate with the SOS was higher 

compared with Macintosh laryngoscope, which means that the 

SOS can be used particularly in patients with difficult airway. 

For patients of obesity and short neck with difficult airway or 

limited mouth opening, the SOS was a better choice. The 

Macintosh laryngoscope should never be forgotten when we 

meet obese patients with short neck. The intubation was 

successfully performed by switching off the room light for 

easy recognition of the light spot along the anterior neck wall 

and locating the glottis under the ocular scope. If the room 

light could be switched off, intubation could be finished faster 

which resulted in convenience in identifying the light spot. 

The SOS reduced the possibility of damage to the mucosa 

when switching off the room light, which was a better choice 

when ML was not suitable for the patient. 

The SOS is an effective alternative to the ML for tracheal 

intubation in awake, critically ill patients. 
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