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Outcome Analysis of Endotracheal Intubation for
General Ward Patients with and without Predicted Difficulty

An, Ji-Young' - Choi, Hye Ran’

'Staff Nurse, Asan Medical Center, “Clinical Assistant Professor, College of Medicine, University of Ulsan

Purpose: The purpose of this study was to determine the factors related to airway failure during endotracheal intubation
among patients with and without predicted airway difficulty. Methods: Medical records were examined retrospectively.
329 patients who were admitted to the general ward and underwent endotracheal intubation were included. The incidence
of airway failure in the two groups was investigated. Results: The group predicted to have airway difficulty consisted of 79
patients (24.0%) and the group without airway difficulty, 250 (76.0%). The number of cases of airway failure was 50 (15.2%).
The factors that were associated with airway failure in the group with predicted airway difficulty were the jaw relaxation
score, Cormack-Lehane score, and the device of the first endotracheal intubation attempt. The factors that were associated
with the airway failure in the group predicted not to have airway difficulty were the induction agent, jaw relaxation score,
Cormack-Lehane score, level of training of the personnel with the first endotracheal intubation success, and the device of
the first endotracheal intubation attempt. Conclusion: The prediction of airway difficulty during endotracheal intubation

was not effective; however, it was meaningful from the perspective of patient safety.
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Table 1, General Characteristics of the Study Subjects

(N=329)
Characteristics Categories n (%) or M£=SD
<55 118(35.9)
>55 211 (64.1)
Gender M 213 (64.7)
F 116 (35.3)
BMI (kg/m”) 223+42
<185 56 (17.2)
185-24 9 176 (54.2)
250-299 83 (25.5)
>30 10 (3.1)
Medication Pretreatment 160 (48.6)
Induction agents 217 (66.0)
NMBAs 35(10.6)
Main indication Glasgow Coma Scale (8 24 (7.3)
Hypercapnia 30(9.1)
Hypoxemia 140 (42 .6)
Shock 9.7
Airway protection 25 (7.6)
Cardiac arrest 86 (26.1)
Other 15 (4.6)
Mallampati grade I-11 140 (83.8)
(n=167) -1V 27 (16.2)
Jaw relaxation score I-11 312 (957)
(n=326) -1V 14 (4.3)
Cormack-Leheine I-11 299 (93.1)
grade (n=321) m-1v 22 (6.9)
Level of training of the 1% year-3“ year resident 183 (55.6)
first ETI attempt 4" year resident / Fellow / 146 (44 .4)
Professor
Level of training 1% year-3" year resident 142 (43.2)
of ETI success 4" year resident / Fellow / 187 (56.8)
Professor
Device of Videolaryngoscope 158 (48.0)
the first ETI attempt Other 171 (562.0)
Prediction of Yes 79 (24.0)
difficult airway No 250 (76.0)
Duration of ETI (min) 43+39
Failed airway Yes 50 (15.2)
No 279 (84.9)
Complication No 250 (76.0)
Hypotension 50(15.2)
Oral bleeding 21 (6.4)
Other 8(2.4)
Hospital mortality Survival 183 (55.8)
(within 28 days) Death 145 (44 2)

BMI=Body Mass Index; NMBAs=Neuromuscular Blocking Agents;
ETl=Endotracheal Intubation,
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Table 2, General Characteristics and Endotracheal Intubation related Factors in Predicted Difficult Airway Group  (V=79)
Failed Airway Non-Failed
Variables Categories (n=18) Airway (n=61) x2ort p
n (%) or M£SD

Age (yr) 63.5+13.6 57 2+165 164 11
<55 6(33.3) 31 (50.8) 283
55< 12 (66.7) 30(49.2)

Gender M 7(38.9) 35 (57.4) 189
F 11(61.1) 26 (42.6)

BMI (kg/m’) 22.0+43 233+43 -1.08 289
18.5-249 9(50.0) 29 (47 5) 1.65 649
<185 4(22.2) 8(13.1)
250-299 5(27.8) 22 (36.1)
=30 0(0.0) 2(33)

Medication Premedication 5(27.8) 31(50.8) 109
Induction agents (61 1) 42 (68.9) 576
NMBAs 1(5.6) 5(8.2) 1.000

Main indication Glasgow Coma Scale (8 1(5.6) 5(8.2) 1.000°
Hypercapnia 5(27.8) 4(6.6) 025
Hypoxemia 7(389) 28 (45.9) 788
Airway protection 2(11.1) 7(115) 1,000
Cardiac arrest 3(16.7) 12 (19.7) 1.000
Other 0(0.0) 349 1.000

Mallampati score (n=40) I-11 5(45.5) 8 (62.1) 477
m-1v 6 (54.5) 1379

Jaw relaxation Score (n=78) [-11 4(82.4) (98 4) 031
m-1v 3(17.6) 1(1.6)

Cormack-Leheine score (n=78) 1-11 9(52.9) 53 (86.9) 005
-1V 8(47.1) 8(13.1)

Difficult airway assessment No 3-3-2 rule 1(5.6) 69.8) 1 .OOOj
Small mouth 4(222) 12 (19.7) 752
Short neck 5(27.8) 19 (31.1) 1.000°
Large tongue 2(11.1) 349 319
Foreign body or secretion 5(27.8) 12 (19.7) 519
Neck immobilization 4(22.2) 5(8.2) 198
Other 2(11.1) 18 (29.5) 136

Level of training of the first ETI attempt 1°year-3"year resident 1(61.1) 30(49.2) 429
4"vear resident / Fellow / Professor 7 (38.9) 31(50.8)

Level of training of ETI success 1%year-3“year resident 2(11.1) 22(36.1) 047
4"year resident / Fellow / Professor 6(88.9) 39 (63.9)

Device of the first ETI attempt Videolaryngoscope 7(38.9) 48 (78.7) 003
Other 1 61.1) 2(213)

Device of ETI success Videolaryngoscope 1(61.1) 49 (80.3) 119
Other 7(38.9) 12 (19.7)

Duration of ETI (min)) 10.1£6.9 3.7+£30 3.84 <.001

Complication No 11(61.1) 49 (80.3) 119
Hypotension 3(16.7) 7(11.5) 687
Oral bleeding 3(5.6) 349 128
Other 1 2(3.3) 545

) ) o Survival 4(77.8) 39 (63.9) 394"
Hospital mortality (within 28 days) Death 4(222) 22 (36.1) ’

* Fisher's exact test; NMBAs=Neuromuscular Blocking Agents; ETI=Endotracheal Intubation.
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Table 3, General Characteristics and Endotracheal Intubation related Factors in Non-Difficult Airway Group (V=250)
Failed Airway Non-Failed Airway
Characteristics Categories (n=32) (n=218) x2ort P
n (%) or M£=SD

Age (y) 58,4+16.2 62.7+15.6 1.41 166
<55 3 (40.6) 68 (31.2) 314
>55 9(59.4) 150 (68.8) )

Gender M 0 (62.5) 151 (69.9) S42
F 12 (37.5) 67 (30.7)

BMI (kg/m’) 218+37 221442 042 676
185-24.9 21 (65.6) 117 (54.7) 216 540
<185 5(15.6) 39(1822)
250-29.9 6(18.8) 50 (23.4)
>30 0(0.0 8(3.7)

Medication Pretreatment 15 (46.9) 109 (50.0) 850
Induction agents 26 (81.3) 138 (63.3) 048
NMBAs 5(15.6) 24 (11.0) 391

Main indication Glasgow Coma Scale <8 3(9.4) 15(6.9) 71
Hypercapnia 4 (12.5) 17(7.8) 323
Hypoxemia 15 (46.9) 90 (41.3) 570
Shock 2(6.3) 5(2.3) 221
Airway protection 1(3.1) 15 (6.9) 702
Cardiac arrest (1 8.8) 65 (29.8) 216
Other 1(3.1) 11(6.0) 1.000

Mallampati grade (n=127) -1 1(84.6) 106 (93.0) 272
-1V 2(15.4) 8(7.0)

Jaw relaxation score (n=248) -1 28 (87.5) 210(97.2) 028
M-IV 4(12.5) 6(2.8)

Cormack-Leheine Grade (n=243) 1-11 27(90.0) 210 (98.6) 026
m-1v 3(10.0) 3(1.4)

Level of training of first ETI attempt 1%'year-3“year resident 24 (75.0) 118 (54.1) 035
4"year resident, Fellow, rofessor 8 (25.0) 100 (45.9)

Level of training of ETI success 1%'year-3“year resident 10 (31.3) 108 (49.5) 059
4"year resident, Fellow, Professor 22 (68.7) 110 (50.5)

Device of first ETI attempt Videolaryngoscope 4(12.5) 99 (45.4) <.001°
Other 28 (87.5) 119 (54.6)

Device of ETI success Videolaryngoscope 20 (62.5) 120 (55.0) 453
Other 12 (37.5) 98 (45.0)

Duration of ETI (min.) 93+49 3226 -687 <001

Complication No 19 (59.4) 171 (78.4) 026
Hypotension 4 (12.5) 36 (16.5) 796
Oral bleeding 7(21.9) 8(3.7) 001’
Other 2(6.3) 3(1.4) 24

Hospital mortality (within 28 days) Survival 18 (56.2) 113 (51.8) 706
Death 14 (43.8) 105 (48.2)

* Fisher's exact test; NMBAs=Neuromuscular Blocking Agents; ETI=Endotracheal Intubation,
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