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=Abstract =

Purpose: Difficult organs or locations or inadequate tube intubations can cause complications,

There are some cases in which the tube location changes or the tube is removed due to
processing inside the organ while installing the stylet or rapid stylet removal, Thus, this study
aimed to evaluate and develop an integrated intubation tube with stylet (IITS) for easier
intubation of organs in emergency cases and reduce complications caused by the stylet.

Methods: This study used a "Laerdal Airway Management Trainer". For stylet intubation, procedure
No. 14 of the national practical test protocol was followed, but the removal step was omitted, In
this study, each emergency case was intubated with an IITS, in which the stylet was not inserted
or removed separately even though it has the function of an organ intubation stylet.

Results: The existing classic ET intubation method had a success rate of 100% and had an
average intubation time of 21.75 seconds, The developed IITS method was also successful in all
cases and had an average intubation time of 15,78 seconds,

Conclusion: Application of an IITS is expected to reduce intubation time and decrease

inappropriate depth and intubation failure due to stylet removal, therefore improving the
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efficiency of airway maintenance,

Keywords: Integrated intubation tube with stylet, Intubation, Stylet, Stylet intubation tube
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A, ET intubation position

B. ET tube with stylet

Fig. 1. Classical ET intubation.,

A, ET intubation position

B. Integrated intubation tube with stylet

Fig. 2. Integrated intubation tube with stylet,
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Table 1. Endotracheal intubation procedure

Stage Implementation of endotracheal intubation procedure [stage 8—17]

1 Check the site safety.

2 Wear the pearsonal protective gear to prevent infection,

3 Open the airway by head tilt — chin lift etc,

4 Insert the oropharyngeal airway.

5 Assemble the back valve mask and connect with the oxygen tube,

6 Afte.r five Ven.ti.lation implementation, direct the over—ventilation to another emergency
medical technician,

7 Check the equipment (insert the core into the tube) and assemble the laryngoscope.

8 Remove the back valve mask and oropharyngeal airway.

9 Position the patient’s head in the forward sniffing position,

10 Open patient’'s mouth by finger crossing or tongue—chin lifting technique.

11 Push the tongue aside by using the laryngoscope blade,

12 Lift the laryngoscope to anterosuperior 45 to confirm the gate and say “gate is verified”

13 Insert tube to the proper length,

14 Remove the core,

15 Inflate the cuff,

16 Remove the syringe and check the pressure,

Perform the ventilation on the back valve mask at least two times, and then instruct

17 other EMT to ventilate it,

18 Check the success of the intubation tube,

19 Secure the tube with fastener,

20 Record it on the patient’s medical record.
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Table 2. General characteristics of the subjects

ot A 115

(Table 3)1} Zt},

A A vlEe] ARREE ol A
Bat A 21.75+4.14% o|glor, SHUAS
ABEHE o83t AWML 1578431022

BARCR {ol3t Apolg K rHp=.000). L&
I 718 AIZEOlA ZE 3] A} gtel AR L
o3t Zfolg HAth(p=.000, .003). 7]&2] 4+
HREE o]g3t At Zlo]= 21.18+1.01 cmo]
pom, HAUAY AAUFEE o83t AlofA
L 90.07+0.58%% EAAOR o3t z}o|
2Irk(p=.002).

Characteristics N(%)
Male 10(50.0)
Gender
Female 10(50.0)
Grade Emergency medical technology 3rd grade(student) 20(100)
Age average 22(100)
Height  average 168. 7cm(100%)

Table 3. Intubation time and tube depth in endotracheal intubation

Category Classic(sec) IITS"(sec) Difference time(sec) t D
First 23.15+6.41 16.21+4.67
6.94+6.19 5.014 .000
success(n)  20(100%) 20(100%)
intu)ba“on Hme goond  20.36+4.86 15.35+3.61
sec 5.01+6.48 3.458 .003
success(n)  20(100%) 20(100%)
average 21.75+4.14 15.78+3.10 5.97+2.58 10,343  .000
Intubation depth 21.18+1.01  20.07+0.58 1.12+1.39 3.504 .002

(cm)

“Integrated intubation tube with stylet(IITS)
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t} 4ty o] ARo| 3. 55+1.198 Halglch 2. ‘&
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AHE.70£0.98). 3. HUS WR AV @ oy mRne) Aury SAl whE A7 Hol
of FHE7} = wix|z] grethol Ao iR L (Table 5)9F 7},
Table 4. IITS” to recognition N(%)
strongly somewhat somewhat strongly M+SD
Catego unfavorable unfavorable undecided favorable favorable G o_ut of
gory to the to the to the to the 5)
concept concept concept concept
1. New intubation tube is easier
to insert than ever 0 4(20) 8(40) 1(5) 7(35) 3.55+1,19
2. Removing the stylet is more
cumbersome than otherwise, 0 15) 10(50) 3(15) 6(30) 3.70+0.98
3. The tube will not fall back
unless you remove the stylet 0 2(10) 2(10) 8(40) 8(40) 4.10+0.97
separately.
4. The time for eliminating the
stylelet is omitted, 0 0 8(40) 5(25) 7(35) 3.95+0.89
5. The stylet intubation tube
will be the necessary equipment 0 1(5) 5(25) 7(35) 7(35) 3.80+0.77
for prehospital situations,
Average 0.00 1.60 6.60 4,80 7.00 3.82
Integrated intubation tube with stylet(IITS)
Table 5. Difference of ET intubation values
Category Classic(sec) IITS"(sec) Difference time(sec) t D
Female 21.78+4.22 15.12+3.02 6.66+2.71 7.774 .000
Gender
Male 21.73+4.29 16,44+3.20 5.29+2.40 6.993 .000
First 23.15+6.41 16.21+4.67 6.94+6.19 5.014 .000
Try Second 20.36+4.86 15.35+3.61 5.01+6.48 3.458 .003
Average 21.75+4.14 15.78+3.10 5.97+2.58 10,343  .000

“Integrated intubation tube with stylet(IITS)
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Fig. 5. The sketch that Integrated intubation
tube with stylet drawings in combined state.
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Fig. 4. The sketch that Integrated intubation
tube with stylet separation drawing(10.tube

body, 11.groove, 12.cuff, 13.respiratory
connection, 14.cuff openings, 15.check valve

20.copper).



120

A, £ ATE nhlAE o] ga AT A

Aol A A gEicke, Aguich seta vt

Aol7} Qomm ATl Zlo] Sol trz7
2 4 gt

WA, ATE |z thige olgd

ORCID ID

Hyeong—Wan Yun
0000—0003—4526—0036
Jae—Min Lee
0000—0003—2709—-816X
Ji—Yeon Jung

0000—0003—-1115—6695

References

1. Bradley JS, Billows GL, Olinger ML, Boha SP,
Cordell WH, Nelson DR, Prehosptal oral en—
dotracheal intubation by rural basic emer—
gency medical technicians, Annals of
Emergency Medicine 1998;32:26—32.

2. Kang CO, Object deformation and per—
spective improvement methods for the in—
tubation simulation, Unpublished master’s
thesis, Chung—ang University 2012, Seoul,
Korea,

3. Kim SY. Effect of head and neck postural
changes on endotracheal intubation using the

GlideScope video laryngoscope. Unpublished
master's thesis, Konkuk University 2017,
Seoul, Korea

4. Kong TY, Pack IC, You JS, Chung SP, Joo
YS. The Clinical characteristics for emer—
gency endotracheal intubation in acute drug
intoxication, Journal of the Korean Society of
Clinical Toxicology 2015;13(1):11-8,

5. Link MS, Berkow LC, Kudenchuk PJ,
Halperin HR, Moitra VK, Neumar RW et al,
2015 American Heart Association Guidelines
Update for Cardiopulmonary Resuscitation
and Emergency Cardiovascular Care, Part 7:
Adult Advanced Cardiovascular Life Support,

2015;18:132. https://do—
i,0rg/10,1161/CIR,0000000000000261

6. Walls R.M. et al. Manual of emergeny airway

management,  2nd

Circulation,

edition,
Williams & Wilkins, 2008, 78-95.

7. Margolis G. Airway management paramedic,
AAOS. 2007,208-9.

8. Haas CF, Eakin RM, Konkle MA, Blank R.
Endotracheal tubes: old and new, Respiratory
Care 2014;59:(6):933—52. https://doi.org/10.
4187 /respcare, 02868

9. Yao YT, Jia NG, Li CH, Zhang YJ, Yin YQ.
Comparison of endotracheal intubation with
the Shikani Optical stylet using the left mo—
lar approach and direct laryngoscopy. Chin
Med J(Engl) 2008;121(14):1324—7. PMID:
18713556

10, Yun JE, Han SK. Comparison of fiberoptic bron—
choscope and video stylet during endotracheal

Lippincott

intybation: simulation study, the Journal of
the Korean Society of Emerhency Medicine
(JKSEM) 2019;30(4):296—300,

11, Park SK, Yun SK, Park JC, Kim HJ, Learning

The Korean Journal of Emergency Medical Services Vol, 23(3)



7]l A SAHLAR ARERE ol wik AT 121

curve of skilled anesthesiologists fir endo—
tracheal intubation using OptiscopeTM, Anesth
Pain Med 2017;12(3):271—4,

12, Vollmer TP, Stewart RD, Paris PM, Ellis D,

Berkebile PE, Use of a lighted stylet for
guided orotracheal intubation in the pre—
hospital setting, Annals of Emergency
Medicine  1985:;14(4):324—8.  https://do—
i,org/10,1016/S0196—-0644(85)80097—4

13. Garza AG, Gratton MC, McElroy J, Lindholm

D, Coontz D, Environmental factors en—

countered during out—of—hospital intubation

14,

¢

o

attempts, Prehosp Emerg Care 2008;12(3):
286—9. https://doi,org/10,1080/1090312080
21100480

Yun HW, You EY, Yun YH, Comparison of
educational effects of difficult endotracheal
in the 119
International Journal of Contents 2011;11(1):
254—65, https://doi.org/10.5392/JKCA. 2011,
11,1.254

intubation rescue service,

15. Walls RM, Murphy MF, Manual of emergeny

airway management, 4th ed. Lippincott
Williams & Wilkins, 2012, 102-3,

The Korean Journal of Emergency Medical Services Vol, 23(3)



