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GLOSSARY
ASA = American Society of Anaesthesiologists; ASD = absolute standardized differences; BMI = body 
mass index; BURP = Backwards, Upwards, Rightward Pressure; CI = confidence interval; CPAP = 
continuous positive airway pressure; ECG = electrocardiogram; Etco2 = end-tidal carbon dioxide; ICU = 
intensive care unit; IRB = institutional review board; PACU = postanesthesia care unit; Po2 = oxygen 
pressure; POGO = portion of glottis opening score; SD = standard deviation; Spo2 = oxygen saturation

KEY POINTS
• Question: Does McGrath video laryngoscope improves visualization of the vocal cords versus 

Macintosh direct laryngoscopy in morbidly obese patients?
• Findings: McGrath video laryngoscope provided significantly better glottis visualization than 

direct laryngoscopy in morbidly obese patients.
• Meaning: McGrath video laryngoscope improved glottis visualization compared to Macintosh 

direct laryngoscopy without observed differences in the intubation time and with slightly more 
minor complications.

BACKGROUND: Two-thirds of the US population is considered obese and about 8% morbidly obese. 
Obese patients may present a unique challenge to anesthesia clinicians in airway management. 
Videolaryngoscopes may provide better airway visualization, which theoretically improves intubation 
success. However, previous work in morbidly obese patients was limited. We therefore tested the 
primary hypothesis that the use of McGrath video laryngoscope improves visualization of the vocal 
cords versus Macintosh direct laryngoscopy (Teleflex, Morrisville, NC) in morbidly obese patients.
METHODS: We enrolled 130 surgical patients, aged 18–99 years, with a body mass index 
≥40 kg/m2 and American Society of Anaesthesiologists (ASA) physical status I–III. Patients 
were randomly allocated 1:1—stratified for patient’s body mass index ≥50 kg/m2—to McGrath 
video laryngoscope versus direct laryngoscopy with a Macintosh blade. The study groups were 
compared on glottis visualization, defined as improved Cormack and Lehane classification, with 
proportional odds logistic regression model.
RESULTS: McGrath video laryngoscope provided significantly better glottis visualization than 
Macintosh direct laryngoscopy with an estimated odds ratio of 4.6 (95% confidence interval [CI], 
2.2–9.8; P < .01). We did not observe any evidence that number of intubation attempts and 
failed intubations increased or decreased.
CONCLUSIONS: McGrath video laryngoscope improves glottis visualization versus Macintosh 
direct laryngoscopy in morbidly obese patients. Large clinical trials are needed to determine 
whether improved airway visualization with videolaryngoscopy reduces intubation attempts and 
failures.  (Anesth Analg 2020;131:586–93)
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The World Health Organization defines obesity 
as a body mass index (BMI) exceeding 30 kg/
m2 and morbid obesity as a BMI exceeding 40 

kg/m2. By these definitions, about two-thirds of the 
US population is considered obese and about 8% mor-
bidly obese.1,2 Obese patients present an airway chal-
lenge because of fat deposition at key locations of the 
airway and because obesity is associated with many 
medical comorbidities including obstructive sleep 
apnea.3,4 Obesity also reduces oxygen reserve due to 
decreased functional residual capacity and increased 
metabolic demand, thereby reducing time available 
for airway manipulations before patients desaturate; 
therefore obese patients often present airway man-
agement challenges.1,5–7 For example, the incidence 
of difficult intubation may be up to 15% in morbidly 
obese patients compared to 2%–6% in lean surgical 
patients.1,3

Direct laryngoscopy remains by far the most com-
mon primary method for endotracheal intubation. 
Videolaryngoscopes are among the most common 
alternatives or supplements to direct laryngoscopy. 
The method was introduced about 2 decades ago 
and has gained wide acceptance because videolar-
yngoscopes improve glottis visualization, which 
may improve first-pass intubation success rate and 
reduce complications.8–13 While it is now clear that 
videolaryngoscopy improves glottis visualization 
in lean patients, it remains unclear whether first-
pass intubation is more successful than with direct 
laryngoscopy.8,9

The available literature is heterogeneous in study 
design, patient characteristics, intubation provider 
experience, and mostly focused on obesity in the BMI 
range from 35 to 40 kg/m2.14,15 The extent to which 
videolaryngoscopes might facilitate intubation, spe-
cifically in patients having a BMI ≥40 kg/m2, remains 
unclear. Our goal was to compare McGrath video 
laryngoscope (Medtronic, Minneapolis, MN) with 
Macintosh direct laryngoscopy (Teleflex, Morrisville, 
NC) in morbidly obese patients requiring endotra-
cheal intubation for elective surgery.

First, we tested the primary hypothesis that the 
use of McGrath video laryngoscope improves visu-
alization of the vocal cords, defined with modified 
Cormack and Lehane classification16 versus Macintosh 
direct laryngoscopy in morbidly obese patients. 
Next, we tested the hypotheses that the use of vide-
olaryngoscopy does not increase (1) the number of 
intubation failures and (2) the number of intubation 
attempts. We also investigated the following explor-
atory outcomes: (1) portion of glottis opening score 
(POGO) score; (2) time required for intubation; and 
(3) ease of intubation. Finally, we evaluated the fol-
lowing safety outcomes: (1) incidence of cut lips, air-
way injury, or dental injury; (2) incidence and severity 

of postoperative coughing; (3) incidence and severity 
of postoperative sore throat; and (4) incidence and 
severity of postoperative hoarseness.

METHODS
With the approval of the institutional review board 
(IRB) of the Cleveland Clinic Foundation (IRB no. 
18-077) and written informed consent, we prospec-
tively studied patients scheduled for elective non-
cardiac surgery at Cleveland Clinic Main Campus 
who required endotracheal intubation. The study 
project was registered before patient enrollment at 
ClinicalTrials.gov (NCT03467048, principal investiga-
tor: Kurt Ruetzler, date of registration: March 15, 2018). 
We included patients aged 18–99 years, with BMI ≥40 
kg/m2, and American Society of Anaesthesiologists 
(ASA) physical status I–III. We excluded patients for 
whom rapid sequence induction or fiberoptic awake 
intubation was anticipated.

Eligible patients were randomly allocated 1:1, 
stratified for BMI >50 kg/m2, to (1) McGrath video 
laryngoscope or (2) direct laryngoscopy with a 
Macintosh blade. Randomization was based on com-
puter-generated codes. Intubations were performed 
by experienced anesthesia attendings who had pre-
viously performed at least 75 intubations each with 
Macintosh direct laryngoscopy and the McGrath 
video laryngoscope.

Protocol
In the operating room, patients were positioned 
supine in the standardized ramped position. Tracheal 
tubes in appropriate sizes were prepared with a 
hockey stick–shaped stylette.

Patients were preoxygenated until end-tidal oxy-
gen pressure (Po2) ≥80%. General anesthesia was 
induced as preferred by the attending anesthesiolo-
gist, usually with a combination of lidocaine 1 mg/
kg, propofol 2–5 mg/kg, fentanyl 1–3 µg/kg, and 
rocuronium 0.6–1.2 mg/kg or succinylcholine 1.5 
mg/kg. Manual bag mask ventilation was initiated, 
with no restriction on the use of oral or nasal airways.

After confirming adequate bag mask manual ven-
tilation, patients were randomized with a web-based 
system; allocation was thus concealed as long as prac-
tical. After complete muscle relaxation was confirmed, 
laryngoscopy was performed using blade sizes 3 or 4 
for both devices. Anesthesia clinicians were encour-
aged to obtain the best possible airway visualization. 
Minor airway manipulation procedures including 
Backwards, Upwards, Rightward Pressure (BURP), 
or Sellick maneuvers were allowed to improve visual-
ization of the vocal cords.

If the initial intubation attempt failed or was ter-
minated for clinical considerations such as desatura-
tion or the need to change the patient’s position, the 
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laryngoscope was removed, and manual bag mask 
ventilation resumed. Up to 3 intubation attempts 
were allowed. The trial was terminated if more than 3 
intubation attempts were needed or if the staff anes-
thesiologist terminated trial participation for clinical 
reasons. Thereafter, any airway rescue device was 
used per clinician preference.

Measurements
In the preoperative period, we recorded demographic, 
morphometric, and airway characteristics of all par-
ticipants. Patient’s airway characteristics included 
mobility of cervical spine, mouth opening, interinci-
sor distance, mandibular protrusion, thyro-mental 
distance, sterno-mental distance, neck circumference, 
upper lip bite test, and Mallampati score.

All patients received standard monitoring includ-
ing electrocardiogram (ECG), arterial blood pressure 
(invasive or noninvasive), and oxygen saturation 
(Spo2) throughout the surgical procedure per clini-
cal routine. Patients were assessed for postoperative 
complications 2 hours following extubation or at 
postanesthesia care unit (PACU) discharge.

The primary outcome, best glottis visualization, 
was defined according to the Cormack and Lehane 
classification.17

Each laryngoscope blade insertion was considered 
an intubation attempt. Minor adjustments of patient’s 
position and/or tube stylet were not considered sepa-
rate attempts. Intubation failure was claimed if any 
of the following happened: grade IV visualization, 
failure to intubate within 3 intubation attempts, need 
to switch intubators or intubation device, or if the 
trial was stopped per anesthesiologist’s discretion. 
The number of intubation attempts was recorded for 
the patients who had successful intubation and was 
defined as number of times the endotracheal tube was 
introduced into oral cavity to perform endotracheal 
intubation (1, 2, 3, >3).

The POGO score was defined by best glottic visu-
alization during laryngoscopy (0%, 25%, 50%, 75%, 
100%).18 Time to intubation was defined as the time 
between the introduction of the endotracheal tube 
into the oral cavity, and expired end-tidal carbon 
dioxide (Etco2) was detected. Ease of intubation was a 
subjective evaluation of the anesthesiologist, rated as 
(1) very easy, (2) easy, (3) moderate, (4) difficult, and 
(5) impossible.19,20

Safety outcomes included airway and dental injury 
(bleeding, airway trauma, dental fracture, aspira-
tion) as well as respiratory complications like laryn-
gospasm and bronchospasm. Presence and severity 
of cough, sore throat (defined as continuous throat 
pain),19,20 and hoarseness (defined as an acoustic qual-
ity that was different from the previous voice)19,20 
were assessed 2 hours after extubation in the PACU.

Statistical Analysis
The analysis was modified intent-to-treat, thus 
including all randomized patients in whom intuba-
tion was attempted. First, we compared the balance 
of the McGrath video laryngoscope and Macintosh 
direct laryngoscopy groups on baseline and demo-
graphic characteristics using absolute standardized 
differences (ASD), defined as the absolute difference 
in means, mean ranks, or proportions divided by the 
pooled standard deviation (SD). An ASD > 0.20 was 
considered indicative of potential confounding and 
we adjusted for such factors directly in the analyses 
comparing the groups on the outcomes.

The P value significance criteria for the primary 
final analysis was at P < .05. We used the Bonferroni 
adjustment for multiple outcomes to preserve type I 
error at 5% level for the secondary analysis with the 
significance criterion of 0.025 for each of the second-
ary outcomes (ie, 0.05/2). Secure REDCap database 
was used for data collection. SAS statistical soft-
ware version 9.4 (SAS Institute, Cary, NC) for 64-bit 
Microsoft Windows was used for data processing and 
statistical analysis.

For primary analysis, to formally compare 2 groups 
on visualization, we used proportional odds logis-
tic regression model with ordinal outcome of glottis 
visualization (Cormack and Lehane classification) 
as the outcome variable. The multivariable propor-
tional odds model accommodated the ordinal nature 
of the multilevel response variable glottis visualiza-
tion. The resulting odds ratio estimated the odds of 
having better visualization grade in McGrath video 
laryngoscope versus Macintosh direct laryngoscopy 
patients. The proportional odds assumption was veri-
fied graphically and by formal testing.

The secondary categorical outcomes, incidence 
of intubation failures, and the number of intuba-
tion attempts were compared with multivariable 
logistic regression. The observed number of intuba-
tion attempts was dichotomous (1 vs 2 attempts); 
therefore, the logistic regression was appropriate. 
We tested if the McGrath video laryngoscope is non-
inferior (ie, not worse) than direct Macintosh laryn-
goscopy on the 2 secondary outcomes: (1) incidence 
of intubation failures, with a noninferiority delta of 
10% increase in intubation failures or 1.10 using odds 
ratio, and (2) intubation attempts, with a noninferi-
ority delta of 1.10 using odds ratio. Noninferiority of 
McGrath video laryngoscope versus Macintosh direct 
laryngoscopy was claimed for an outcome at the 0.025 
significance level if the upper limit of 95% confidence 
interval (CI) was below the corresponding noninferi-
ority delta.

The exploratory and safety outcomes were reported 
by study groups without formal statistical testing for 
the difference.
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Sample Size Consideration
Sample size was preplanned, as was the entire statisti-
cal analysis strategy, and based on primary outcome 
of Cormack and Lehane glottic visualization grade. 
Planning the study, we assumed that about 75% of the 
patients would have grade 1 visualization with direct 
laryngoscopy. Thus, 65 patients per group (N = 130 
total) would provide about 90% power to identify a 
20% increase in proportion of grade 1 visualization 
in the McGrath video laryngoscope group at the 5% 
alpha significance level.

RESULTS
We enrolled and randomized 130 patients between 
August 2018 and June 2019. One patient was not 
included in the analysis because surgery was canceled 
before induction of anesthesia. A total of 129 patients 
were available for the final analysis (Figure). Sixty-six 

patients (mean ± SD age of 51 ± 14 years, 49 female, 
median BMI of 46 [interquartile range: 43, 51] kg/m2) 
were randomized to McGrath video laryngoscopy 
and 63 patients (mean age of 47 ± 13 years, 46 female, 
median BMI of 47 [43, 51] kg/m2) to Macintosh direct 
laryngoscopy. Demographic, clinical, and preopera-
tive airway measurements are summarized in Table 1.

There were no clinically important differences 
between groups on the previous history of obstructive 
sleep apnea or difficult intubation. Airway assess-
ments showed that the groups were similar with 
respect to cervical mobility, mouth opening, interin-
cisor gap, thyro-mental and sterno-mental distances, 
upper lip bite test, Mallampati score, and dental sta-
tus. However, the groups were slightly imbalanced 
on age, mandibular protrusion test, and neck cir-
cumference; these variables were therefore included 
as covariables in all primary and secondary analyses 

Figure. Randomized trial diagram.
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(Table 1). During intubation, BURP (41% vs 26%) and 
Sellick (3% vs 0%) maneuvers were more frequently 
used in Macintosh direct laryngoscopy than in the 
McGrath video laryngoscope group (Table 2).

McGrath video laryngoscope provided significantly 
better glottis visualization than Macintosh direct laryn-
goscopy (Table  3). Specifically, the estimated odds 
of a better Cormack and Lehane visualization grade 

were 4.6 (95% CI, 2.2–9.8; P < .01) times higher for 
the McGrath video laryngoscope than for Macintosh 
direct laryngoscopy. We did not observe noninferiority 
(being “not worse”) in the intubation failures (nonin-
feriority P = .08) or the number of intubation attempts 
(noninferiority P = .41). However, we observed that 4 
patients had Cormack view grade 4 in the Macintosh 
group while none in McGrath group.

In the McGrath group, the rescue device was a 
Macintosh direct laryngoscopy in one patient and 
bougie in another. In the Macintosh direct laryngos-
copy group, the rescue device was McGrath video 
laryngoscope in 4 patients and bougie in 1.

The exploratory and safety outcomes are summa-
rized in Table 4.

DISCUSSION
There is a general consensus that video laryngos-
copy improves glottis visualization in lean and 
obese patients with a range of devices, in various 
clinical settings, and across varying provider experi-
ence.9,21,22 However, previous study in morbidly obese 
patients is limited. For example, Castillo-Monzón et 
al22 randomly assigned 46 morbidly obese patients to 
direct laryngoscopy or Airtraq video laryngoscope. 
Visualization was better with the Airtraq, but time to 
intubation was similar and complications were more 
frequent in the Airtraq group: 22% vs 4%, a compari-
son that was underpowered and not statistically dif-
ferent.22 Our main finding, in 130 patients, extends 
previous results and shows that McGrath video 
laryngoscope provided better glottis visualization 
than Macintosh direct laryngoscopy morbidly obese 
patients without observed differences in the intuba-
tion time and slightly more complications.

It is natural to assume that better glottic visualiza-
tion improves intubation success. But whether better 
visualization actually facilitates intubation remains 

Table 1. Demographic and Baseline and 
Characteristics of the Study Population

Factor

McGrath  
Video  

Laryngoscopy  
(N = 66)

Macintosh 
Direct  

Laryngoscopy  
(N = 63) ASDa

Demographic    
 Age (y) 51 ± 14 47 ± 13 0.33a

 Gender female, n 49 (74) 46 (73) 0.03
 Calculated BMI (kg/m2) 46 [43, 51] 47 [43, 51] 0.01
 Race, n   0.16
  Caucasian 54 (82) 53 (84)  
  African American 9 (14) 9 (14)  
  Hispanic 2 (3) 1 2)  
  Other 1 (1) 0 (0)  
 ASA physical status, n   0.03
  II 1 (1) 0 (0)  
  III 65 (99) 63 (100)  
Airway examination    
 History of obstructive sleep 

apnea, n
39 (59) 41 (65) 0.12

 History of snoring, n 47 (71) 48 (76) 0.11
 History of CPAP, n 38 (58) 37 (59) 0.02
 History of difficult airway, n 5 (8) 5 (8) 0.01
 Mobility of cervical spine, n   0.08
  15° 4 (6) 4 (6)  
  30° 12 (18) 13 (21)  
  45° 50 (76) 46 (73)  
 Mouth opening (cm) 5.0 [4.0, 5.5] 5.0 [4.5, 5.5] 0.17
 Interincisor distance (cm) 4.5 [4.0, 5.0] 4.5 [4.0, 5.0] 0.10
 Mandibular protrusion test, n   0.25a

  A 55 (83) 47 (74)  
  B 8 (12) 13 (21)  
  C 3 (5) 3 (5)  
 Thyro-mental distance (cm) 10 [9, 11] 10 [9, 11] 0.04
 Sterno-mental distance (cm) 15 ± 2 16 ± 2 0.07
 Neck circumference (cm) 45 ± 5 44 ± 5 0.24a

 Upper lip bite test class, n   0.15
  I 38 (58) 32 (51)  
  II 24 (36) 26 (41)  
  III 4 (6) 5 (8)  
 Mallampati score, n   0.20
  1 17 (26) 21 (33)  
  2 28 (42) 22 (35)  
  3 18 (27) 18 (29)  
  4 3 (5) 2 (3)  
 Teeth status, n   0.13
  Edentulous 6 (9) 5 (8)  
  Missing frontal teeth 5 (8) 3 (5)  
  Full denture 55 (83) 55 (87)  

Statistics presented as mean ± standard deviation, median [1st quartile, 
third quartile], or N (%), as appropriate.
Abbreviations: ASA, American Society of Anaesthesiologists; ASD, absolute 
standardized difference; BMI, body mass index; CPAP, continuous positive 
airway pressure.
aWe a priori considered an ASD > 0.20 as indicative of potential confounding 
and would adjust for such factors directly in the analyses comparing the 
groups on the outcome.

Table 2.  Summary of Intubation Details by 2 Study 
Groups

Factor

McGrath 
Video Laryngoscopy 

(N = 66)

Macintosh Direct 
Laryngoscopy 

(N = 63)
Blade size   
 3 31 (47) 27 (43)
 4 35 (53) 36 (57)
Endotracheal tube number   
 7 35 (53) 38 (60)
 7.5 23 (35) 12 (19)
 8 8 (12) 12 (19)
 8.5 0 (0) 1 (2)
Stylette use 66 (100) 61 (97)
BURP 17 (26) 26 (41)
Sellick 0 (0) 2 (3)
Endotracheal tube cuff 

pressure (cm H2O)
30 ± 3 30 ± 2

Statistics presented as N (%) or mean ± standard deviation, as appropriate.
Abbreviation: BURP, Backwards, Upwards, Rightward Pressure.
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controversial. In fact, some studies report that while 
videolaryngoscopy improves vocal cord visualiza-
tion, it prolongs the time required for intubation 
and increases the number of intubation attempts.8,9,23 
For example, in a trial with intensive care unit (ICU) 
patients, video laryngoscopy not only failed to 
improve first-attempt intubation success but pro-
voked severe complications including hypoxemia, 

cardiac arrest, cardiovascular collapse, and death.11 
In contrast, other trials confirm improved glottis 
visualization and report improved first-pass success 
without an increase in complications.10,12,24 In a recent 
Cochrane review of more than 7000 patients with 
and without difficult airways, video laryngoscopy 
was associated with fewer (random effects 0.68, 95% 
CI, 0.48–0.96) complications (eg, laryngeal or airway 
trauma, postoperative hoarseness, hypoxia), fewer 
failed intubations (odds ratio, 0.35; 95% CI, 0.19–0.65), 
and no increase in the time required for intubation.25 
However, few of the included patients were morbidly 
obese.

Our study failed to demonstrate the similarity 
between McGrath video laryngoscope and Macintosh 
direct laryngoscopy on number of intubation 
attempts and intubation failures within a predefined 
“similarity” (noninferiority) deltas; at the same time, 
we did not observe any evidence that McGrath video 
laryngoscope significantly increased or decreased 
number of intubation attempts or failed intubations. 
Unlike visualization which is an indicator variable, 
intubation attempts and failures are clearly clinically 
important and are associated with respiratory and 
hemodynamic complications, including hypoxemia, 
cardiac arrest, regurgitation, aspiration, and airway 
trauma.26 The incidence of dental and airway injuries 
was 6% with the McGrath video laryngoscope and 3% 
with a conventional Macintosh blade.

“Time to intubation” is a common outcome in air-
way trials, presumably because relatively few patients 
are required to show significant differences in such a 
continuous outcome. The difficulty is that differences 
are usually a matter of seconds which is not clinically 
important. Observed time to intubation was similar 
with each approach in our patients. Likewise, we 
note that no airway trial—including ours—has been 

Table 3.  Primary and Secondary Outcomes

Outcomes

McGrath Video  
Laryngoscopy  

(N = 66)

Macintosh Direct 
Laryngoscopy  

(N = 63)
Odds Ratio  

(95% Confidence Interval) P

Primary outcome     
 Best glottis visualization: Cormack and Lehane   4.65 (2.22–9.75) <.01a

  1 45 (68) 23 (37)   
  2a 11 (17) 16 (25)   
  2b 7 (11) 14 (22)   
  3 3 (5) 6 (10)   
  4 0 (0) 4 (6)   
Secondary outcome     
 Intubation failure 2 (3) 5 (8) 0.30 (0.04–2.28) .08b

 Intubation attempts among those with successful intubation … … 0.87 (0.10–7.77) .41b

  1 61 (95) 56 (97)   
  2 3 (5) 2 (3)   

Summary statistics presented as N (%).
aP value corresponded to model-based Ward test with significance criteria of P < .05.
bP value corresponded to noninferiority test. Noninferiority (being “not worse”) of McGrath video laryngoscopy to Macintosh direct laryngoscopy was assessed for 
each secondary outcome at the 0.025 level (Bonferroni correction for 2 secondary outcomes). Noninferiority was concluded for both outcomes at the significance 
level of 0.025 if the upper limit of 95% confidence interval was below the corresponding a priori identified noninferiority delta (delta for both secondary outcomes 
were defined as 10% increase in the event incidence or 1.10 using odds ratio).

Table 4.  Exploratory and Safety Outcomes

Outcomes

McGrath 
Video Laryngoscopy

(N = 66)

Macintosh Direct 
Laryngoscopy

(N = 63)
Exploratory outcome   
 POGO score (%)   
  0 1 (1) 6 (9)
  25 3 (5) 10 (16)
  50 7 (11) 7 (11)
  75 11 (17) 18 (29)
  100 44 (67) 22 (35)
 Time to intubation (s) 28 [24, 34] 27 [22, 32]
 Ease of intubation   
  Very easy 26 (39) 11 (18)
  Easy 31 (47) 33 (52)
  Moderate 5 (8) 12 (19)
  Difficult 4 (6) 2 (3)
  Impossible 0 (0) 5 (8)
Safety outcome   
 Airway or dental injury 4 (6) 2 (3)
 Cough 14 (22) 11 (18)
  Mild 14 (100) 9 (82)
  Moderate 0 (0) 1 (9)
  Severe 0 (0) 1 (9)
 Sore throat 22 (35) 26 (43)
  Mild 16 (73) 19 (73)
  Moderate 3 (14) 4 (15)
  Severe 3 (14) 3 (12)
 Hoarseness 19 (30) 19 (31)
  Noticed by the patient only 10 (53) 14 (74)
  Apparent to an observer 9 (47) 5 (26)

Statistics presented as N (%) or median [1st quartile, third quartile], as 
appropriate.
Abbreviation: POGO, portion of glottis opening score.
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adequately powered for substantive outcomes such 
as intubation attempts, much less intubation failures.

The McGrath is a widely used video laryngo-
scope that includes a curved blade that resembles 
a Macintosh blade and a camera which provides 
an indirect view of the glottis. The McGrath video 
laryngoscope has been tested in a variety of set-
tings.11,27 The device is regularly used in our clini-
cal setting and many of our anesthesia clinicians 
are experienced with the system. Our results, of 
course, only directly apply to the system we tested, 
although limited extrapolation to other video laryn-
goscopes would seem reasonable. Although the 
Cormack and Lehane classification is widely used 
in the clinical settings, it is associated with lim-
ited interobserver and intraobserver reliability.28 
A more serious limitation is that intubations were 
only performed by highly experienced anesthesia 
attendings. Intubation metrics by less-experienced 
providers would presumably be worse, and one 
approach or the other might well be preferable in 
such circumstances.

In conclusion, McGrath video laryngoscope in 
morbidly obese patients improved glottis visualiza-
tion without any evidence that the number of intuba-
tion attempts or failed intubations is increased. Very 
large clinical trials (N > 5000) remain necessary to 
convincingly determine the effect of video laryngos-
copy on intubation attempts and failures, and on air-
way and dental complications, across a broad range of 
clinicians and patients. E
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