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Introduction

Conclusions: Little is systematically known about tracheal access in VL 
intubation. The glottis is a delicate structure at risk of harm during 
intubation. The TAR classification system may be a useful tool in studying, 
understanding, and reducing tracheal access trauma during VL intubations.
Less than half of attempts were TAR Grade 1; smooth tracheal access.
Increasing TAR grade was associated with longer total intubation attempt 
times and longer tracheal access times raising the question, ‘Should 
tracheal access attempt times be limited to reduce patient harm?’. (See 
figure 1.) 
Establishing base lines for TAR grades may be an important risk 
management tool for VL intubations.
Currently, TAR grades are not linked to actual patient harm. The next step 
is to link roughness of tracheal access to the incidence of hoarseness and 
loss of voice after VL intubation to understand any correlation to real 
harm. 

Conclusions
Results

Recent studies demonstrate the main intubation failure mode using 
Video Laryngoscopes (VL) is failure to access the trachea despite 
adequate visualization. 1,2  Glottic harm is well known after 
intubation.3 Systematic study of tracheal access (Endotracheal tube 
placement (ETT)) during intubation with VL is lacking. We apply a 
novel Tracheal Access Roughness (TAR) grading system to 
understand roughness of tracheal access during VL intubations.
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Methods

The study was approved by the University of Utah IRB. 
Recordings of randomly selected VL intubations from a database of 
automatically collected random operating room VL intubations 
were reviewed to determine if an intubation attempt was made in 
the recording; resulting in 94 VL intubations included for review by 
two trained anesthesiologists.

Endpoints: 1) CL grade; 2) Total Attempt Time (Insertion of VL to 
ETT cuff through glottis); 3) Total Tracheal Access Time: 
(Appearance of tracheal access equipment in the field of view to 
balloon through glottis); 4) Total Tracheal Access Time: (Appearance 
of tracheal access equipment in the field of view to balloon through 
glottis); 5) Visual Trauma: (new blood or ecchymosis). A TAR grade 
was applied to each intuabtion. (See table 1.)

TAR Grade
(Tracheal Access 
Roughness)

CL Grade 1 or 2 
View

Incidence 
of TAR 
Grades

Total Attempt 
Time 
Avg (SD) 
Seconds

Tracheal Access 
Time 
Avg (SD) Seconds

Grade 1 Smooth 100% 41/94 
(43%)

20.0 (11.5) 12.3 (7.9)

Grade 2 Moderately 
Rough

100% 36/94 
(38%)

28.6 (13.4) 19.7 (9.5)

Grade 3 Rough 100% 17/94 
(18%)

42.3 (16.8) 29.6 (16.4)

Grade 4 Failed 100% 1/94 (.01%) 98 63

Figure 1. Tracheal Attempt Access Rime Case Density Plots by TAR Grade.

Table 2. Results
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