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Preventive effect of endotracheal tube with laryngopharynx
pillow cuff on cricoarytenoid joint dislocation in patients under
general anesthesia and its effectiveness evaluation
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(Department of Anesthesiology, Second Hospital, Jilin University, Changchun 130022, China)

ABSTRACT Objective: To observe the clinical effect of tracheal tube with an attached laryngeal pillow
cushion (LPC) in the patients under general anesthesia, and to provide new methods for the preventing

arytenoid dislocation during tracheal intubation. Methods: Forty-eight patients scheduled for elective oral
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tracheal intubation under general anesthesia and meeting the inclusion criteria were selected. Based on the
head and neck positions, the patients were divided into supine without pillow (SWOP) group, supine with
pillow (SWP) group, trendelenburg position (TP) group, and head side position (HSP) group, each
group consisted of 12 patients. The patient in the following groups underwent two sequential treatments
after tracheal intubation: intervention group (LPC-inflated) and control group (LPC uninflated,
representing the current method of tracheal tube use). One patient in TP group and two patients in HSP
group rminated the experiment, so a total of 45 patients were successfully included in this study. Electronic
fiber laryngoscopy was used to observe and record the positional relationship between the endotracheal tube
LPC and the posterior commissure arytenoid joint area under different head and neck positions after two
treatments. The evaluation indicators were whether the tracheal tube was lifted from the posterior
commissure arytenoid joint area and the degree of compression of the tracheal tube on the arytenoid joint.
The incidence of tracheal tube lift-off and the percentage of compression degree on cricoarytenoid joint of the
patients in various groups were calculated. Results: Within the same head and neck position group,
compared with control group, the incidence of endotracheal tube lift-off of the patients in intervention
group was significantly increased (P<C0.05), and the percentage of compression degree of endotracheal
tube on the arytenoid joint was significantly decreased (P<C0.05). In control and intervention groups, there
were no statistically significant differences in the incidence of endotracheal tube lift-off and the percentage of
compression degree on arytenoid joint of the patients in various head and neck positions groups (P=>0. 05).
Conclusion: Under the four head and neck positions, inflating the LPC of the tracheal tube can lift the

tracheal tube from the posterior commissure arytenoid joint area, effectively relieving or reducing the

compression and mechanical friction injuries to the arytenoid joint.
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A:Front view of design of an endotracheal tube with LPC;B: Side view of design of an endotracheal tube with LPC; C: Physical object of

an original standard wire reinforced endotracheal tube; D: Physical object of an endotracheal tube with LPC. 1:Cuff;2: LPC; 3: Inflation

valve of LPC;4:Inflation valve of cuff.
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Fig. 1 Diagrams of LPC endotracheal tube

Endotracheal tube

Endotracheal tube

. S
Laryngopharynx Pillow Cuff

B

A': A standard endotracheal tube after intubation in patient; B:An endotracheal tube with LPC after intubation in patient.
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Fig. 2 Schematic diagrams of using effect of standard endotracheal tube and LPC endotracheal tube in patient after

intubation
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Fig. 3 Flow diagram of recruitment and assessment of clinical trial study participants
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Tab.1 General data of patients
_ Gender (/%)
Group n Age (x£s) BMI (kg-m™*) ASAC1/1D)
Male Female

SWOP 12 46.754+9.57 5(41.7) 7(58.3) 24.19+2.40 3(25.0)/9(75.0)
SWP 12 48.25+8.06 8(66.7) 4(33.3) 23.92+4.49 2(16.7)/10(83.3)
TP 11 47.36+8.31 4(36.4) 7(63.6) 25.034+3.42 2(18.2)/9(81.8)
HSP 10 50.10+6.56 5(50.0) 5(50.0) 25.25+4.16 1(10.0)/9(90.0)
F/y 0.332 2.464 0.338 0.983
P 0.802 0.482 0.798 0.950
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Tab.2 Elevation of endotracheal tube  [n(y/%)]

LPC-inflated

LPC-uninflated

Group n ) Not ) Not P
Occurring . Occurring .
occurring occurring

SWOP 12 10(83.3)  2(16.7) 1(8.3) 11(91.7)  0.004
SWP 12 9(75.0) 3(25.0) 2(16.7) 10(83.3)  0.016
TP 11 9(81.8)  2(18.2) 1(9.1) 10(90.9)  0.008
HSP 10 7(70.0) 3(30.0) 1(10.0) 9(90.0)  0.031
P 0.895 1.000
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A, C, E, G: LPC-uninflated treatment; B, D, F, H: LPC-inflated treatment; a: Endotracheal tube; b: LPC; c: Epiglottis; d: Arytenoid

cartilage; e: Interarytenoid notch; f: Postcricoid space.
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Fig. 4 Elevation of endotracheal tube of patients in two groups
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Tab.3 Compression degrees of endotracheal tube on cricoarytenoid joint

LPC-inflated [n(5/%)]

Effective rate

LPC-uninflated [2(5/%)]

Effective rate

Group n Degree Degree Degree (/%) Degree Degree Degree /%) 4 P
L Il I il Il i

SWOP 12 7(58.4) 4(33.3) 1(8.3) 91.7 1(8.3) 2(16.7) 9(75.0) 25.0 2.697 0.007
SWP 12 6(50.0) 4(33.3) 2(16.7) 83.3 2(16.7) 1(8.3) 9(75.0) 25.0 2.373 0.018
TP 11 6(54.5) 4(36.4) 1(9.1) 90.9 1(9.1) 2(18.2) 8(72.7) 27.3 2.521 0.012
HSP 10 5(50.0) 4(40.0) 1(10.0) 90.0 1(10.0) 2(20.0) 7(70.0) 30.0 2.226 0.026
Z 0.318 0.064

P 0.957 0.996

) =

C

A: Degree | ; B: Degree Il ; C: Degree [l ; a: Endotracheal tube; b: 1LPC; ¢: Epiglottis; d: Arytenoid cartilage (right); e: Interarytenoid

notch; f: Postericoid space; g: Posterior pharyngeal wall; h: Arytenoid cartilage (left).
B5 SERENFRT 3MEFERE

Fig. 5 Three compression degrees of endotracheal tube on cricoarytenoid joint
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