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Abstract 

Background: Endotracheal intubation (ETI), which is the gold standard in coronary 

artery bypass grafting (CABG), may cause myocardial ischaemia by disturbing the 

balance between haemodynamic changes and oxygen supply and consumption of the 

myocardium as a result of sympathetic stimulation. In this study, we aimed to compare 

two different videolaryngoscopes (C-MAC and Airtraq) in the hemodynamic response 

to ETI. 

Methods: Fifty ASA II–III CABG surgery patients were randomly assigned to C-MAC 

or Airtraq. The hemodynamic data included arterial blood pressure [systolic (SAP), 

diastolic (DAP) and mean (MAP)] and heart rate (HR) and were recorded at six 

different points in time: before laryngoscopy-T1, during laryngoscopy-T2, immediately 

after intubation-T3, and 3 (T4), 5 (T5) and 10 (T6) minutes after intubation. 

Intraoperative complications were recorded. Patients were questioned about 

postoperative complications 2 and 24 hours following extubation. 

Results: The hemodynamic response to ETI was significantly greater with C-MAC. The 

increase in HR started with the laryngoscopy procedure, whereas increases in SAP, 

DAP, and MAP started immediately after ETI (p = 0.024; p = 0.012; p = 0.030; p = 
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0.009, respectively). In group analyses, T1–T2, T2–T3 and T1–T3 comparisons did not 

show any significant differences in HR with Airtraq. However, with C-MAC, HR after 

intubation increased significantly compared to the pre-laryngoscopy values (T1–T3) (p 

= 0.004). The duration of laryngoscopy was significantly reduced with C-MAC (p < 

0.001), but the duration of intubation and total intubation were similar (p = 0.36; p = 

0.79). 

Conclusions: Compared to C-MAC, the hemodynamic response to ETI was less with 

Airtraq. Thus, Airtraq may be preferred in CABG patients for ETI. 
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Introduction 

Endotracheal intubation (ETI) is the gold standard for airway maintenance in patients 

who are scheduled to undergo coronary artery bypass grafting (CABG) surgery under 

general anesthesia. Laryngoscopy and intubation lead to sympathetic stimulation, 

resulting in hypertension, tachycardia, and dysrhythmia.[1] These hemodynamic 

changes during ETI may cause myocardial ischemia by disrupting the balance between 

the oxygen supply and consumption in the myocardium in patients with coronary artery 

disease. Due to this instability in hemodynamic parameters, the severity of the condition 

will further increase.[2,3] Therefore, prevention of the hemodynamic response to ETI in 

coronary artery disease patients who are scheduled for CABG is more crucial than that 

in non-cardiac affected patients. 

Another problem related to patients who are scheduled to undergo cardiac 

surgery is that the possibility of a difficult airway (DA) is greater than that of other 

patient groups due to comorbid diseases.[4] Given that the possibility of a DA is a 

factor that is independent of anesthetists, it is important to reduce the hemodynamic 

response to ETI. 

During ETI, stimulation of the supraglottic area by laryngoscopy, passage of the 

endotracheal tube (ETT) through the vocal cords, and inflating the cuff of the ETT in 

the infraglottic area induce a hemodynamic response.[2] Laryngoscope design, 

laryngoscopy time, and lifting power are important in the magnitude of this response.[5] 

Videolaryngoscopes (VLs) are airway devices developed for use in a DA, and unlike 
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standard direct laryngoscopes, VLs allow endotracheal intubation without the need for 

the oral, pharyngeal and laryngeal axes to be aligned.[6] VLs improve glottic 

visualization and reduce trauma to laryngeal structures.[7] The C-MAC VL (Karl Storz 

GmbH and Co. KG, Tuttlingen, Germany) is a fourth-generation VL and provides clear 

image quality; its camera has complementary metal-oxide semiconductor (CMOS) 

technology. It has original Macintosh blade shapes (sizes 2, 3, and 4), and it has a D-

Blade shape for adults with DAs. The blade is manufactured from stainless steel, and 

the proximal finish has a pronounced flat form. The image is viewed on a 7-inch (18 

cm) monitor connected to the electronic module attached to the laryngoscope.[8] 

The Airtraq VL (Prodol, Meditec S.A., Vizcaya, Spain) has a preformed 

curvature and two channeled blades. While one channel provides placement of the 

tracheal tube, the other channel ends with a distal lens. Reusable blades are available for 

adult and pediatric patients. A battery-operated light source is located at the end of the 

blade. The image is transmitted to the proximal area using lens and prism 

combinations.[9] Niforopoulou P. et al.[10] described the Airtraq’s blade as 

anatomically shaped. We measured the angle at which the tangent lines cross the 

outermost points of the handle and blades cross with each other (C-MAC size three 

blade and blade size 3 [the blue blade] for the Airtraq). We found that this angle was 45 

degrees for the C-MAC and 78 degrees for the Airtraq VL (Fig. 1A and B). We 

hypothesized that owing to its blade shape, the Airtraq VL may result in a less severe 

hemodynamic response due to decreased stimulation of oropharyngeal structures and 

less lifting force used during laryngoscopy. In addition, we concluded that the presence 

of an ETT in the canal during intubation would reduce contact with the oropharyngeal 

structures, thus reducing the hemodynamic response to ETI. We aimed to compare the 

C-MAC and Airtraq VLs in terms of hemodynamic response to ETI in CABG surgery. 

 

Methods 

Fifty patients aged between 40 and 70 years, classified as ASA II–III and scheduled for 

elective CABG surgery between April 2018 and March 2019 were included in this 

prospective randomized study after ethics approval was obtained from the local ethics 

committee of the university (KOU-KAEK 2017-405, NCT number: 03483285). The 

patients were informed about the study, and written consent was obtained. Those with a 

history of difficult intubation or anticipated DA (thyromental distance < 6 cm, mouth 

opening < 3 cm, Mallampati score of 3 or 4, temporomandibular and atlantooccipital 
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joint movement restriction, previous head and neck surgery), pregnancy, abnormal 

respiratory function test, hypoxia or hypercapnia in arterial blood gas, left main 

coronary artery disease, poor ventricular ejection fraction (ejection fraction < 35%), 

body mass index (BMI) greater than 35 kg.m-2, cardiac valvulopathy and cardiovascular 

autonomic dysfunction, and hemodynamic instability requiring manipulation and 

medical treatment (hypertension, hypotension, bradycardia, and tachycardia) were 

excluded from the study. All antihypertensive and antianginal medications were 

continued until the morning of surgery, except angiotensin-converting enzyme 

inhibitors, and angiotensin receptor blockers. 

The patients were premedicated with 0.03 mg.kg-1 intravenous (IV) midazolam 

before being transferred to the operating room. Then, 5 L.min-1 oxygen was 

administered via a face mask, and peripheral venous access was achieved in the 

antecubital area using an 18G catheter. Heart rate (HR) was measured by 5-channel 

electrocardiography, and standard peripheral oxygen saturation (SpO2) and noninvasive 

blood pressure monitoring were performed. After local anesthesia with 2% lidocaine 

and 1 µg.kg-1 IV fentanyl were administered, an arterial catheter was placed before 

anesthesia induction. Anesthesia was induced with 2 mg.kg-1 thiopental, 5–7 µg.kg-1 

fentanyl, and 1 mg.kg-1 IV rocuronium in all patients following preoxygenation. ETI 

was performed with a donut-shaped pillow (20.5 × 7.5 × 4.5 cm, Action Ltd., Maryland, 

USA) under the head, with the head in neutral position and when the train-of-four 

response was not achieved. Randomization was achieved using a sealed envelope 

technique performed by a blinded anesthesia resident. 

In the C-MAC group, a conventional (C) size three blade was used. The tongue 

was placed to the left side, while the blade was advanced into the mouth. The lower end 

of the blade was placed in the vallecula, and videolaryngoscopy was suspended until 

laryngeal structures were visualized on the screen. Then, the patient was intubated, and 

the cuff was inflated. For the Airtraq group, the Airtraq Avant VL (Prodol Meditec, Las 

Arena, Spain) and a size 3 blade were used. First, the ETT was loaded into the channel, 

and then the Airtraq VL was advanced into the mouth using the standard technique. 

Once the view of the glottis was optimized, the tracheal tube was passed through the 

vocal cords, and the cuff was inflated. The tube was then held in place as the Airtraq VL 

was removed. The images were received from a video system incorporating a video 

camera attached to the Airtraq device and a wireless monitor. A cuffed tracheal tube 

was used (size 7.0 in women and size 8.0 in men), and the cuff pressure of the ETT was 
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maintained within 20 cm H2O in the two groups until extubation of the patients. In the 

C-MAC group, BURP (consisting of backward, upward, and right-sided pressure on the 

thyroid and cricoid cartilage) and considerable lifting force maneuvers were used to 

achieve an optimal glottic view. A semi-rigid stylet was used in cases of unsuccessful 

intubation on the first attempt. In the Airtraq group, reinsertion and excessive lifting 

force for laryngoscopy and anti-clockwise rotation maneuvers were used for intubation. 

Correct placement of the ETT was confirmed by auscultation of bilateral breath sounds. 

Anesthesia was maintained with 40%/60% O2/air + desflurane and remifentanil 

infusion. All decisions about these manipulations were made by the consultant 

anesthetist performing anesthesia induction. 

All airway insertions were performed by the same anesthesiologist with 10 years 

of experience who had performed at least 30 intubations with the two airway devices in 

a clinical setting before the study. If the time to successful intubation exceeded 2 

minutes or after three attempts, the attempt was considered a failure. Cormack-Lehane 

(C–L) grades were recorded. The duration of laryngoscopy was defined as the time that 

elapsed from insertion of the blade between the incisors until optimal glottic 

visualization was achieved. The duration of intubation was defined as the time interval 

from optimal glottic structure visualization to inflation of the tracheal tube cuff. The 

duration of total intubation was defined as the time from insertion of the blade between 

the incisors until inflation of the tracheal tube cuff. 

Hemodynamic data, including the invasive arterial blood pressure [systolic 

arterial pressure (SAP), diastolic arterial pressure (DAP) and mean arterial pressure 

(MAP)] and HR, were recorded at six different time points: before laryngoscopy (T1), 

during laryngoscopy (T2), immediately after intubation (T3), and three (T4), five (T5) 

and ten (T6) minutes after intubation. Intraoperative complications, such as mucosal, lip, 

and dental damage, were recorded. Data were collected by unblinded anesthesia 

residents in the operating room. The patients were questioned about postoperative 

complications (sore throat, hoarseness, and dysphagia) by a blinded anesthesiologist 2 

and 24 hours following extubation in the postoperative cardiovascular intensive care 

unit. 

The primary aim of this study was to compare the increase in HR between the 

Airtraq and C-MAC devices during intubation. Our secondary aims were to measure 

blood pressure, laryngoscopy and intubation time, total tracheal intubation time, stylet 
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use, maneuvers used for an optimal glottic view and minor postoperative complications, 

such as mucosal, dental and lip damage, sore throat, dysphagia, and hoarseness. 

 

Sample size 

In a previous study, immediately after intubation, the HR was not increased after 

tracheal intubation with the Airtraq VL in cardiac surgery patients.[11] Another study 

assessed the HR changes during intubation and reported that compared to other VLs, the 

C-MAC device increased the HR significantly after intubation (baseline 83.00 ± 16.80 

vs. 93.65 ± 15.50 beats.min-1).[12] According to these findings, we hypothesized that 

the increase in HR during ETI with the Airtraq VL would be 20% lower due to the 

available form of the device. Twenty-two patients were required for each group. Thus, 

the alpha was 0.05, and the power was 80%. Considering the possibilities, we planned 

for 25 patients in each group. 

 

Statistical analysis 

The analyses in this study were performed with the Statistical Package for the Social 

Sciences version 21. In all analyses, 0.05 was used as the level of significance. The 

Kolmogorov-Smirnov test was used to assess normality, and Levene’s test was used to 

determine homogeneity. Normally distributed data are presented as the mean ± standard 

deviation, and the median and 1st (Q1) and 3rd quartile (Q3) (25–75%) values are 

presented for non-normally distributed variables. Frequencies and percentages are 

presented for non-parametric variables. 

For normal and homogeneous distributions, independent t-tests were applied for 

between group comparisons. For normal and non-homogeneous distributions, the Mann-

Whitney U test was applied for between-group comparisons. The association between 

two categorical variables was examined by Chi-square test. The Bonferroni test was 

used to assess repeated variables.  

 

Results 

One patient in the Airtraq group died in the early postoperative period, and this patient 

was excluded because postoperative complications could not be evaluated. Another 

patient in the C-MAC group who received vasopressors and atropine for severe 

hypotension and bradycardia during induction was excluded from the study. Data from 

48 patients were included in the analysis (Fig. 2). 
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Patients were similar in terms of demographic characteristics and medications. 

Airway characteristics and laryngoscopic views as assessed by the C-L grades were 

similar. The duration of laryngoscopy was significantly shorter with the C-MAC device 

(p < 0.001), but the duration of intubation and total intubation were similar between the 

groups (p = 0.360; p = 0.793). Intubation success rates on the first attempt were similar 

(p = 0.752). Intubation was achieved in all patients. The numbers of patients requiring 

maneuvers for laryngoscopy and ETI were similar (Table 1). 

The HR was significantly higher from the beginning of laryngoscopy (T2) until 5 

minutes after intubation (T5) in the C-MAC group. 

The SAP, DAP, and MAP were increased significantly at the end of intubation 

(T3) in the C-MAC group, and this increase continued until 5 min after intubation (T5) 

for the SAP and until 10 minutes after intubation (T6) for the DAP and MAP (Table 2). 

In group analyses, T1–T2, T2–T3 and T1–T3 comparisons did not reveal any 

significant increases in HR in the Airtraq group. However, in the C-MAC group, the HR 

after intubation was significantly increased compared to the prelaryngoscopy value (T1-

T3) (p = 0.004). No significant increases in arterial blood pressure were observed in the 

Airtraq group. However, in the C-MAC group, the SAP and MAP were significantly 

increased after intubation compared to the values recorded during laryngoscopy (T2–T3) 

(p = 0.036; p = 0.014, respectively) (Table 3). 

The incidence of hoarseness was significantly increased in the Airtraq group 

compared with the C-MAC group at the 2nd hour after extubation (45.8%; 8.3%, p = 

0.008) and decreased to a similar rate at the 24th hour after extubation (p = 0.609). Other 

complication rates were similar (Table 4). 

 

Discussion 

According to the results of our study, the hemodynamic response to ETI was increased 

with the C-MAC VL. When planning our study, we predicted that the HR would 

increase by an additional 20% at the end of ETI when using the C-MAC VL. Table 2 

reveals that the T3 value was 20% higher in the C-MAC group, and these results support 

our initial hypothesis. While the increase in HR with the C-MAC VL started with the 

laryngoscopy procedure, the ETI procedure was effective in increasing blood pressure. 

As noted in our initial hypothesis, we suggest that due to the anatomical shape of the 

Airtraq VL, the wide angle between the handle and blade reduces the hemodynamic 
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response by reducing compression of the laryngeal structures during laryngoscopy. The 

increased blood pressure response during ETI was longer than the increase in HR. 

According to Table 3, which presents the changes within groups at different 

times, it can be argued that almost no hemodynamic response was obtained with the 

Airtraq VL. 

Although the increases in HR and MAP of greater than 10% achieved with the 

C-MAC VL are below the value that would be considered clinically significant, these 

increases may lead to important consequences in hypertensive and tachycardic patients 

during CABG surgery.[2,3] 

In our study, the duration of laryngoscopy with the C-MAC VL was reduced 

compared to that with the Airtraq VL. The C-MAC is a Macintosh-type VL. The shorter 

laryngoscopy time with the C-MAC VL may be related to our familiarity and practice 

with Macintosh laryngoscopy, which has been used since the first day of anesthesia 

training. Macintosh laryngoscope blades were defined by Macintosh in 1943 and have 

since been indispensable for intubation applications in and out of the operating 

room.[13] Ng I Hill et al.[14] also reported that anesthetists were more familiar and 

comfortable with the Macintosh blades on the C-MAC VL. Although reports suggest 

that the hemodynamic response increases with increasing laryngoscopy time, some 

studies support that shorter laryngoscopy periods do not always result in fewer 

hemodynamic responses.[15,16] In our study, although the laryngoscopy time with the 

C-MAC VL was shorter than that with the Airtraq VL, the hemodynamic response did 

not decrease, which supports the studies that indicated that the laryngoscopy duration 

and the hemodynamic response are not always directly proportional. 

The Airtraq is a tube-channeled VL. Although some authors argue that tube-

channeled VLs result in shorter intubation times than non-channeled VLs, others have 

reported the opposite finding.[17,18] We evaluated the laryngoscopy time, intubation 

time and total intubation time separately to investigate the contribution of the channel in 

the Airtraq VL to the intubation time and the hemodynamic response that occurs during 

these times. In our study, the intubation time was similar in both VLs, showing that 

Airtraq’s channel does not provide any advantage in intubation. Both the VL intubation 

and total intubation times were similar; however, the hemodynamic response was 

greater with the C-MAC VL, indicating that the intubation time was not always directly 

proportional to the hemodynamic response. In tube-channeled VLs, such as the Airtraq, 

pre-insertion of the ETT into the guide channel was reported to reduce the need for a 
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stylet and external laryngeal manipulation for intubation, which would reduce the 

hemodynamic response and provide an advantage in favor of tube-channeled VLs.5 In 

our study, the number of patients who required maneuvers to obtain optimal laryngeal 

visualization and intubation were similar in both groups. Therefore, we suggest that the 

effect of the Airtraq VL regarding prevention of the hemodynamic response to ETI was 

not based on reducing the need for a stylet and maneuvers. At the end of ETI, the 

decreased hemodynamic response with the Airtraq VL can be explained by the fact that 

the ETT has less contact with the oropharyngeal structures due to the channel. In our 

study, the incidence of hoarseness was higher with the Airtraq VL at the 2nd hour after 

extubation and regressed to similar levels to the C-MAC VL at 24 hours. Postoperative 

hoarseness is observed in 14.5–50% of patients who undergo ETI and is mostly 

transient.[19] Its causes include edema, hematoma, laceration, damage to the tracheal 

muscle layer and cartilage tissue, arytenoid subluxation, vocal cord granuloma, and 

laryngeal stenosis. Various reports have indicated that the shape of the Airtraq blade is 

associated with an increased risk of airway trauma.[20] Especially in patients with 

limited mouth opening, the Airtraq VL may cause oropharyngeal trauma and mucosal 

damage on the right side, depending on the tube channel, if adequate care is not taken. 

The authors therefore noted that a manufacturing modification is required for the 

Airtraq VL.[20] In our study, macroscopic signs and symptoms that would indicate 

trauma to the upper airway mucosa were identical with both laryngoscopes. Perhaps a 

study including routine endoscopic laryngeal examination following extubation of 

patients intubated with the Airtraq VL should be planned to detect microscopic damage. 

An attempt was made to exclude other factors that may contribute to hoarseness by 

maintaining a constant cuff pressure at 20 cmH2O, using an ETT size 8.0 in men and 

ETT size 7.0 in women and performing similar anesthesia methods in both groups. 

The limitation of our study is moderately high-dose fentanyl (5–7 µg.kg-1) which 

may suppress the hemodynamic response and cannot be generalized for the non-cardiac 

surgery population in routine anesthesia practice. 

The reasons for differences in results of studies comparing the performance of 

the C-MAC and Airtraq VL in non-cardiac surgery may include the experience of 

practitioners,[21,22] position of the head and neck during laryngoscopy (cervical spine 

immobile-neutral-inline stabile-neutral), primary outcomes,[23,24] study groups, and 

anthropologic differences.[25,26] 
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Until the conclusion of the present study, there were no published studies 

comparing the C-MAC and Airtraq VL in cardiac surgery were available, but the C-

MAC and Airtraq VL were individually compared to the Macintosh DL. One of these 

studies reported that the Airtraq laryngoscope provided better hemodynamics than the 

Macintosh laryngoscope.[11] In the other study, the C-MAC and Macintosh 

laryngoscopes provided similar and stable haemodynamics.[27] In their non-randomized 

study, Schälte et al.[3] found the Airtraq VL to be safe as it provided stable intubation in 

patients undergoing high-risk cardiac surgery. 

In conclusion, the hemodynamic responses to ETI were less common with the 

Airtraq VL compared to the C-MAC. Thus, the Airtraq VL may be preferred for ETI of 

CABG patients. Further investigations are needed to demonstrate the clinical superiority 

of the Airtraq VL. 

 

Funding 

This study was supported by Kocaeli University Scientific Research Project. (KOU 

BAP 2017/077 HD) 

 

Conflict of interest 

The authors declare no conflicts of interest.  

 

References  

1. Henderson J. Airway management in the adult. In: Miller RD, editors. Miller's 

Anaesthesia. 7th ed. Philadelphia: Churchill Livingstone; 2010, p.1573-610.  

2. Barak M, Ziser A, Greenberg A, et al. Hemodynamic and catecholamine 

response to tracheal intubation: direct laryngoscopy compared with fiberoptic 

intubation. J Clin Anesth. 2003;15:132-6. 

3. Schälte G, Scheid U, Rex S, et al. The use of the Airtraq® optical laryngoscope 

for routine tracheal intubation in high-risk cardiosurgical patients. BMC Res Notes. 

2011;4:425.  

4. Ezri T, Weisenberg M, Khazin V, et al. Difficult laryngoscopy: incidence and 

predictors in patients undergoing coronary artery bypass surgery versus general surgery 

patients. J Cardiothorac Vasc Anesth. 2003;17:321-4.  

Jo
ur

na
l P

re
-p

ro
of

https://www.ncbi.nlm.nih.gov/pubmed/?term=Barak%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12719053
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barak%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12719053
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ziser%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12719053
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ziser%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12719053
https://www.ncbi.nlm.nih.gov/pubmed/?term=Greenberg%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12719053
https://www.ncbi.nlm.nih.gov/pubmed/?term=Greenberg%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12719053
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rosenberg%20B%5BAuthor%5D&cauthor=true&cauthor_uid=12719053
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ezri%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12827579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ezri%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12827579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weisenberg%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12827579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weisenberg%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12827579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khazin%20V%5BAuthor%5D&cauthor=true&cauthor_uid=12827579


5. Sachidananda R, Umesh G, Shaikh SI. A review of hemodynamic response to 

the use of different types of laryngoscopes. Anaesth Pain & Intensive Care. 

2016;20:201-8.  

6. Maassen R, van Zundert A. Comparison of the C-MAC videolaryngoscope with 

the Macintosh, Glidescope and Airtraq laryngoscopes in easy and difficult laryngoscopy 

scenarios in manikins. Anaesthesia. 2010;65:955; author reply 955-6.  

7. Lewis SR, Butler AR, Parker J, et al. Videolaryngoscopy versus direct 

laryngoscopy for adult patients requiring tracheal intubation: a Cochrane Systematic 

Review. Br. J. Anaesth. 2017;119:369-83.  

8. Xue FS, Li HX, Liu YY, et al. Current evidence for the use of C-MAC 

videolaryngoscope in adult airway management: a review of the literature. Ther Clin 

Risk Manag. 2017;13:831-41.  

9. Gómez-Ríos MA, Nieto Serradilla L. Combined use of an Airtraq ® optical 

laryngoscope, Airtraq video camera, Airtraq wireless monitor, and a fibreoptic 

bronchoscope after failed tracheal intubation. Can J Anesth. 2011;58:411-2.  

10. Niforopoulou P, Pantazopoulos I, Demestiha T, et al. Video- laryngoscopes in 

the adult airway management: a topical review of the literature. Acta Anaesthesiol 

Scand. 2010;54:1050-61.  

11. Gavrilovska-Brzanov A, Jarallah MA, Cogliati A, et al. Evaluation of the 

Hemodynamic Response to Endotracheal Intubation Comparing the Airtraq(®) with 

Macintosh Laryngoscopes in Cardiac Surgical Patients. Acta Inform Med. 2015;23:280-

4.  

12. Altun D, Ali A, Çamcı E, et al. Haemodynamic Response to Four Different 

Laryngoscopes. Turk J Anaesthesiol Reanim 2018;46:434-40. 

13. Macintosh RR. A new laryngoscope. Lancet. 1943;i:205.  

14. Ng I, Hill AL, Williams DL, et al. Randomized controlled trial comparing the 

McGrath videolaryngoscope with the C-MAC videolaryngoscope in intubating adult 

patients with potential difficult airways. Br J Anaesth. 2012;109:439-43.  

15. Stoelting RK. Circulatory changes during direct laryngoscopy and tracheal 

intubation: influence of duration of laryngoscopy with or without prior lidocaine. 

Anesthesiology. 1977;47:381-4.  

16. Kanchi M, Nair HC, Banakal S, et al. Haemodynamic response to endotracheal 

intubation in coronary artery disease: Direct versus video laryngoscopy. Indian J 

Anaesth. 2011;55:260-5.  

Jo
ur

na
l P

re
-p

ro
of

https://www.ncbi.nlm.nih.gov/pubmed/21198491
https://www.ncbi.nlm.nih.gov/pubmed/21198491
https://www.ncbi.nlm.nih.gov/pubmed/21198491
https://www.ncbi.nlm.nih.gov/pubmed/21198491
https://www.ncbi.nlm.nih.gov/pubmed/21198491
https://www.ncbi.nlm.nih.gov/pubmed/21198491
https://www.ncbi.nlm.nih.gov/pubmed/21198491
https://www.ncbi.nlm.nih.gov/pubmed/21198491
https://www.ncbi.nlm.nih.gov/pubmed/21198491
https://www.ncbi.nlm.nih.gov/pubmed/21198491
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lewis%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=28969318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lewis%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=28969318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Butler%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=28969318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Butler%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=28969318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parker%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28969318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parker%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28969318
https://www.ncbi.nlm.nih.gov/pubmed/28969318
https://www.ncbi.nlm.nih.gov/pubmed/28969318
https://www.ncbi.nlm.nih.gov/pubmed/28969318
https://www.ncbi.nlm.nih.gov/pubmed/28969318
https://www.ncbi.nlm.nih.gov/pubmed/28969318
https://www.ncbi.nlm.nih.gov/pubmed/28969318
https://www.ncbi.nlm.nih.gov/pubmed/28969318
https://www.ncbi.nlm.nih.gov/pubmed/28969318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xue%20FS%5BAuthor%5D&cauthor=true&cauthor_uid=28740393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xue%20FS%5BAuthor%5D&cauthor=true&cauthor_uid=28740393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20HX%5BAuthor%5D&cauthor=true&cauthor_uid=28740393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20HX%5BAuthor%5D&cauthor=true&cauthor_uid=28740393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20YY%5BAuthor%5D&cauthor=true&cauthor_uid=28740393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20YY%5BAuthor%5D&cauthor=true&cauthor_uid=28740393
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5505682/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5505682/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5505682/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5505682/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5505682/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gavrilovska-Brzanov%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26635435
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gavrilovska-Brzanov%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26635435
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gavrilovska-Brzanov%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26635435
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gavrilovska-Brzanov%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26635435
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jarallah%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=26635435
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jarallah%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=26635435
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jarallah%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=26635435
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jarallah%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=26635435
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cogliati%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26635435
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cogliati%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26635435
https://www.ncbi.nlm.nih.gov/pubmed/26635435
https://www.ncbi.nlm.nih.gov/pubmed/26635435
https://www.ncbi.nlm.nih.gov/pubmed/22677878
https://www.ncbi.nlm.nih.gov/pubmed/22677878
https://www.ncbi.nlm.nih.gov/pubmed/22677878


17. Shah A, Patwa A, Burra V, et al. Comparison of Channelled Blade with Non-

channelled Blade of King VisionTM Videolaryngoscope for Orotracheal Intubation: A 

Randomised, Controlled, Multicentric Study. Airway. 2019;2:10-6.  

18. Kleine-Brueggeney M, Greif R, Schoettker P, et al. Evaluation of six 

videolaryngoscopes in 720 patients with a simulated difficult airway: a multicentre 

randomized controlled trial. Br J Anaesth. 2016;116:670-9.  

19. Kiran S, Tandon U, Dwivedi D, et al. Prolonged hoarseness following 

endotracheal intubation - not so uncommon? Indian J Anaesth. 2016;60:605–6.  

20. Rathod Y, Patel RD, Kotak N, et al. Airway Injuries Associated With the Use of 

Airtraq: A Case Report. IOSR-JDMS. 2015;14:59-61. 

21.  Kaki AM, Almarakbi WA, Fawzi HM, et al. Use of Airtraq, C-Mac, and 

Glidescope laryngoscope is better than Macintosh in novice medical students’ hands: A 

manikin study. Saudi J Anaesth. 2011;5:376–81.  

22. McElwain J, Malik MA, Harte BH, et al. Comparison of the C-MAC 

videolaryngoscope with the Macintosh, Glidescope, and Airtraq laryngoscopes in easy 

and difficult laryngoscopy scenarios in manikins. Anaesthesia. 2010;65:483-9.  

23. McElwain J, Laffey JG. Comparison of the C-MAC®, Airtraq®, and Macintosh 

laryngoscopes in patients undergoing tracheal intubation with cervical spine 

immobilization. Br J Anaesth. 2011;107:258-64.  

24. Ahmed SM, Doley K, Athar M, et al. Comparison of endotracheal intubation 

time in neutral position between C-Mac® and Airtraq® laryngoscopes: A prospective 

randomised study. Indian J Anaesth. 2017;61:338-43.  

25. Enlow DH, Pfister C, Richardson E, et al. An analysis of black and caucasian 

craniofacial patterns. Angle Orthod. 1982;52:279-87.  

26. Badawi-Fayad J, Cabanis EA. Three-dimensional Procrustes analysis of modern 

human craniofacial form. Anat Rec (Hoboken). 2007;290:268-76.  

27. Sarkılar G, Sargın M, Sarıtaş TB, et al. Hemodynamic responses to endotracheal 

intubation performed with video and direct laryngoscopy in patients scheduled for 

major cardiac surgery. Int J Clin Exp Med. 2015;8:11477-83.  

 

 

 

 

Jo
ur

na
l P

re
-p

ro
of

https://www.ncbi.nlm.nih.gov/pubmed/27106971
https://www.ncbi.nlm.nih.gov/pubmed/27106971
https://www.ncbi.nlm.nih.gov/pubmed/27106971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kiran%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27601749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kiran%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27601749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tandon%20U%5BAuthor%5D&cauthor=true&cauthor_uid=27601749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tandon%20U%5BAuthor%5D&cauthor=true&cauthor_uid=27601749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tandon%20U%5BAuthor%5D&cauthor=true&cauthor_uid=27601749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dwivedi%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27601749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dwivedi%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27601749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dwivedi%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27601749
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4989817/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4989817/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4989817/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaki%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=22144924
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaki%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=22144924
https://www.ncbi.nlm.nih.gov/pubmed/?term=Almarakbi%20WA%5BAuthor%5D&cauthor=true&cauthor_uid=22144924
https://www.ncbi.nlm.nih.gov/pubmed/?term=Almarakbi%20WA%5BAuthor%5D&cauthor=true&cauthor_uid=22144924
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fawzi%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=22144924
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fawzi%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=22144924
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3227306/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3227306/
https://www.ncbi.nlm.nih.gov/pubmed/?term=McElwain%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20337620
https://www.ncbi.nlm.nih.gov/pubmed/?term=McElwain%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20337620
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malik%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=20337620
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malik%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=20337620
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malik%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=20337620
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malik%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=20337620
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harte%20BH%5BAuthor%5D&cauthor=true&cauthor_uid=20337620
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harte%20BH%5BAuthor%5D&cauthor=true&cauthor_uid=20337620
https://www.ncbi.nlm.nih.gov/pubmed/20337620
https://www.ncbi.nlm.nih.gov/pubmed/20337620
https://www.ncbi.nlm.nih.gov/pubmed/?term=McElwain%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21586444
https://www.ncbi.nlm.nih.gov/pubmed/?term=McElwain%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21586444
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laffey%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=21586444
https://www.ncbi.nlm.nih.gov/pubmed/21586444
https://www.ncbi.nlm.nih.gov/pubmed/21586444
https://www.ncbi.nlm.nih.gov/pubmed/21586444
https://www.ncbi.nlm.nih.gov/pubmed/21586444
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmed%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=28515523
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmed%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=28515523
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doley%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28515523
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doley%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28515523
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doley%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28515523
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doley%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28515523
https://www.ncbi.nlm.nih.gov/pubmed/?term=Athar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28515523
https://www.ncbi.nlm.nih.gov/pubmed/?term=Athar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28515523
https://www.ncbi.nlm.nih.gov/pubmed/28515523
https://www.ncbi.nlm.nih.gov/pubmed/28515523
https://www.ncbi.nlm.nih.gov/pubmed/?term=Badawi-Fayad%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17525943
https://www.ncbi.nlm.nih.gov/pubmed/?term=Badawi-Fayad%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17525943
https://www.ncbi.nlm.nih.gov/pubmed/?term=Badawi-Fayad%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17525943
https://www.ncbi.nlm.nih.gov/pubmed/?term=Badawi-Fayad%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17525943
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cabanis%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=17525943
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cabanis%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=17525943
https://www.ncbi.nlm.nih.gov/pubmed/17525943
https://www.ncbi.nlm.nih.gov/pubmed/17525943
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sark%C4%B1lar%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26379966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sark%C4%B1lar%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26379966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sarg%C4%B1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26379966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sarg%C4%B1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26379966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sar%C4%B1ta%C5%9F%20TB%5BAuthor%5D&cauthor=true&cauthor_uid=26379966
https://www.ncbi.nlm.nih.gov/pubmed/26379966
https://www.ncbi.nlm.nih.gov/pubmed/26379966
https://www.ncbi.nlm.nih.gov/pubmed/26379966


 

Table 1 - Demographic variables and airway management data. 

 

ASA, American Society of Anesthesiologists; BMI, Body mass index; BSA, Body 

surface area; EF, Ejection fraction; HT, Hypertension; SD, Standard deviation.  

a Not normal distributed in C-MAC VL. 

b Not normal distributed in Airtraq VL. 

Normal distributed parametric variables were calculated by t-test. 

Non-normal distributed parametric variables were calculated by Mann-Whitney U Test. 

 Group C-MAC Group Airtraq p 

Gender 
(Male/Female); n (% ) 17(70.80)/7(29.20) 19(79.20)/5(20.80) 0.740 

Age 

(years); mean ± SD 64.54 ± 7.71 61.45 ± 7.14 0.158 

ASA 
(II/III); n (% ) 9(37.50)/15(62.50) 7(29.20)/17(70.80) 0.760 

BMI 

(kg.m-2); mean ± SD 27.27 ± 3.01 28.20 ± 3.59 0.339 

Mallampati score; 1/2 
n (% ) 12(50.00)/12(50.00) 13(54.20)/11(45.80) 1.000 

Mouth openinga 

(cm); med(Q1–Q3) 4.00(4.00–5.00) 4.00(4.0–5.00) 0.520 

Thyromental distancea,b 
(cm); med(Q1–Q3) 7.00(6.00–7.00) 7.00(6.00–7.00) 0.878 

Sternomental distance 

(cm); mean ± SD 13.96 ± 1.00 14.33 ± 1.05 0.211 

Mandibular protrusion 
(A/B/C); n (% ) 22(91.70)/2(8.30)/0(0.00) 23(95.8)/1(4.2) / 0(0.0) 1.000 

Dentition 

(own/partial/edentulous); n (% ) 10(41.70)/8(33.30)/6(25.00) 12(50.00)/6(25.00)/6(25.00) 0.792 

Comorbidity 
(HT/Diabet/COAH); n (% ) 18(75.00)/3(12.50)/2(8.30) 18(75.00)/4(16.70)/1(4.20) 0.924 

Medication 

(Beta blocker/Ca Antag/Bronchodilator); n (% ) 20(83.03)/2(8.30)/2(8.30) 21(87.50)/2(8.30)/1(4.20) 0.836 

Antiplatelet medication; n (% ) 4(16.70)  6(25.00)  0.724 

EF 
(%); mean ± SD 0.52 ± 0.11 0.56 ± 0.10 0.118 

Ventilation (one hand/two hands/two hands with 

flush/impossible); n (% ) 14(58.3)/10(41.7)/0(0.0)/0(0.0) 15(62.5)/9(37.5)/0(0.0)/0(0.0) 0.766 

Duration of laryngoscopy a 
(s); med(Q1–Q3) 4.00 (3.00–4.00) 6.50(5.00–8.75) < 0.001 

Duration of intubation 

(s); mean ± SD 11.63 ± 7.16 9.79 ± 6.56 0.360 

Duration of total intubation 
(s); mean ± SD 16.04 ± 8.54 16.67 ± 7.82 0.793 

Maneuver requirement of optimal glottic view; n (%) 6(25.00)  6(25.00) / 1.000 

Cormack–Lehane scores 

(1/2/3/4); n (% ) 12(50.0)/7(29.16)/4(16.66)/1(4.16) 15(62.5)/4(16.66)/4(16.66)/1(4.16) 0.765 

Maneuver requirement for intubation; n (% ) 6(25.00)  8(33.30)  0.752 

First attempt success rate of intubation; n (% ) 18(75.00) 16(66.70) 0.752 

SpO2 ; med(Q1–Q3)
 a 97.00(96.00–97.00) 97.00(96.00–97.50) 0.659 

SpO2<90; n (% ) 2(8.30)  1(4.20)  1.000 

Duration of surgery (min); mean ± SD 338.13 ± 73.35 307.29 ± 79.70 0.170 

Time to extubation (h); mean ± SD 9.21 ± 3.83 10.38 ± 8.73 0.550 
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Data are presented as mean ± SD, median (Q1– Q3) (25–75 percentile) or frequency 

(and %) of patients. 

 

Table 2 - Hemodynamic variability data are compared between the Groups. 

 
Group C-MAC Group Airtraq 

Difference 

% between 

groups 

pa,b 

Heart Rate T1 70.83 ± 12.33 65.33 ± 9.80 8% 0.094 
T2 72.79 ± 12.79 64.75 ± 11.10 12% 0.024 

T3 79.71 ± 13.31 66.46 ± 11.44 20% 0.001 
T4 69.75 ± 7.78 64.75 ± 7.88 8% 0.032 
T5 71.54 ± 16.28 61.33 ± 10.83 17% 0.014 
T6 70.63 ± 12.96 63.92 ± 13.07 10% 0.081 

Systolic 

Arterial 

Pressure  

T1 123.08 ± 12.60 118.42 ± 14.22 4% 0.235 
T2 110.25 ± 28.75 107.58 ± 20.38 2% 0.713 

T3 129.00 ± 24.39 112.25 ± 19.90 15% 0.012 
T4 114.50 ± 11.80 103.46 ± 12.83 11% 0.003 
T5 108.88 ± 11.33 96.21 ± 17.59 13% 0.005b 
T6 99.83 ± 7.45 97.71 ± 11.09 2% 0.440 

Diastolic 

Arterial 

Pressure  

T1 67.88 ± 7.86 64.63 ± 8.68 5% 0.181 
T2 60.50 ± 5.28 58.38 ± 5.19 4% 0.166 

T3 66.58 ± 11.53 58.13 ± 14.53 15% 0.030 
T4 63.08 ± 9.35 56.08 ± 8.31 12% 0.009 
T5 61.17 ± 9.00 55.38 ± 4.86 10% 0.039b 
T6 62.79 ± 5.12 59.42 ± 4.50 6% 0.019 

Mean 

Arterial 

Pressure  

T1 86.28 ± 7.37 82.56 ± 8.86 5% 0.120 
T2 77.08 ± 11.57 74.78 ± 8.13 3% 0.429 

T3 87.39 ± 14.23 76.17 ± 14.42 15% 0.009 
T4 80.22 ± 8.26 71.88 ± 7.43 12% 0.001 
T5 77.07 ± 8.40 68.99 ± 7.85 12% 0.001 
T6 75.14 ± 4.52 72.18 ± 4.96 4% 0.036 

T1, Before laryngoscopy; T2, During laryngoscopy; T3, Immediately after intubation; T4, 

Three minutes after intubation; T5, Five minutes after intubation; T6, Ten minutes after 

intubation. 

a t-test is used for analyzing the difference of means between groups. 

b Since the homogeneity was not achieved. Mann-Whitney U Test was applied.  

Values were presented as mean ± sd. 

 

Table 3 - Variables among groups at different measure times. 

 
Group C-MAC  Group Airtraq 
Difference 
% 

p  Difference % p 
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Heart Rate T1 – T2 2.76 1.000  -0.89 1.000 
T1 – T3 12.53 0.004a  1.72 1.000 
T2 – T3 9.50 0.060  2.64 1.000 

Systolic Arterial 

Pressure  

T1 – T2 -10.43 0.831  -9.15 0.076 

T1 – T3 4.81 1.000  -5.21 0.716 
T2 – T3 17.01 0.036b  4.34 1.000 

Diastolic Arterial 

Pressure  

T1 – T2 -10.87 0.004c  -9.67 0.029c 
T1 – T3 -1.90 1.000  -10.06 0.397 
T2 – T3 10.06 0.099  -0.43 1.000 

Mean Arterial 

Pressure  

T1 – T2 -10.66 0.036c  -9.42 0.002c 
T1 – T3 1.29 1.000  -7.74 0.498 
T2 – T3 13.37 0.014b  1.86 1.000 

T1, Before laryngoscopy; T2, During laryngoscopy; T3, Immediately after intubation.  

Bonferroni Test was used to find difference between measured times.  

a Within-group comparison of T1 and T3. 

b Within-group comparison of T2 and T3 

c Within-group comparison of T1 and T2.   

 

Table 4 - Postoperative complications. 

 Group C-MAC Group Airtraq p 

Mucosal damage 0(0.0) 2(8.3) 0.489 

Lip damage 1(4.2) 0(0.0) 1.000 

Dental damage 2(8.3) 0(0.0) 0.489 

Sore throat 2nd h 

Sore throat 24th h 

2(8.3) 

1(4.2) 

0(0.0) 

0(0.0) 

0.751 

1.000 

Dysphagia 2nd h 

Dysphagia 24th h 

1(4.2) 

1(4.2) 

3(12.5) 

1(4.2) 

0.609 

1.000 

Hoarseness 2nd h 

Hoarseness 24th h 

2(8.3) 

1(4.2) 

11(45.8) 

3(12.5) 

0.008 

0.609 

Data were expressed as frequency (%) of patients. 
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Figure 1 - The angles at which the tangent lines cross the outermost points of the 

handle and blades between the Airtraq and C-MAC VL. 
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Figure 2 - Consort flow diagram. 

 

 

 
Assessed for eligibility (n = 192) 

Excluded (n = 142) 
Anticipated difficult airway (n = 15)  
Abnormal respiratory function test (n = 16) 
EF < 35% (n = 22) 
Left main coronary artery disease (n = 10) 
Cardiac valvulopathy (n = 61) 
BMI > 35kg.m-2 (n = 18) 
 
 

 

 

Analyzed (n = 24) 

 Excluded from analysis (n = 1) 
 
 
 

Lost to follow-up (patient who died during early 
postoperative period) (n = 1) 
 

Group C- MAC- C (n = 25) 
 Received allocated intervention (n = 25) 

 Did not receive allocated intervention (n = 0) 
 
 

Lost to follow-up ( patient who received 
vasopressor and atropine during induction) (n 
= 1) 
 
 

Analyzed (n = 24) 

 Excluded from analysis (n = 1) 

 

Analysis 

Follow-Up 

Randomized (n = 50) 

Enrollment 

Group Airtraq (n = 25) 
 Received allocated intervention (n = 25) 
 Did not receive allocated intervention (n = 0) 
 

 

Allocation 
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