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Comparison of tracheal intubation using the Macintosh
laryngoscope versus the intubating laryngeal mask airway
in novice users

— A manikin study —
Ji-Young Hwang' - Keun-Ja Cho™
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=Abstract =

Purpose : This research was designed to provide basic data for advanced pre—hospital airway
management by comparing the time to ventilation and success rate for tracheal intubation performed
with Macintosh laryngoscope and intubating Laryngeal Mask Airway(ILMA) in a manikin,

Methods : All participants were novice users among EMT—Paramedic students and were divided into two
groups: (1) the group for Macintosh laryngoscope guided tracheal intubation(MLG—TI) (2) the group for
ILMA guided tracheal intubation(ILMA—TI), After an introductory lecture and demonstration, each group
made an attempt ten tracheal intubation to compare the ventilation time and success rate for tracheal

intubation,

H4Y 20121 6% 202 4AHY 1 201211 8 7Y ARHEHY @ 20121 8 16Y
‘Corresponding Author : Keun—Ja Cho

Department of Emergency Medical Service, Kongju National University, 182 Singwan—dong Gongju-si
Chungcheongnam—do 314-701, Republic of Korea

Tel : +82-41-850-0333  Fax : +82-41-850-0331 E-mail: kjcho@kongju.ac kr



76

Results :

1) There was significant difference in the time to ventilation through MLG—TI, the time to

first and second ventilation through ILMA-TI of the 10 attempts.

2) The time to first ventilation through ILMA-TI was significantly shorter than that of ventilation

through MLG-TI,

3) There was no significant difference between the time to ventilation through MLG—TI and the time to

second ventilation through ILMA-TI,

4) The success rates of ILMA—TI were significantly higher than those of MLG—TI,

Conclusion :

management,

Key Words :

ILMA—TI can be an alternative method for MLG—TI in advanced pre—hospital airway

Intratracheal intubation, Macintosh Laryngoscopes, Intubating LMA, Novice user

. ME

1. d7el Fes

P’hﬂﬁ’%o 7|5 Sl 93t Fast

A A|TE sReA WY, A 7]
O e
WA Ak B3 Aok, TlEEY 5
o) gl 4 4 9lon), 7|ERAIe] Al
0% AV} WS ol 290 Ael ol
L 9t QIeHI, B SEEe] FEgAE
93l 2 %7 (Macintosh laryngoscope)=
o83t 7l RE wol AlskaL glont 7=
& 5] 91 SEd o e S 4
M A7 2R 9L, 48 Ak 201 4 0] 7]
T ARl w2 AEEA wRgo] AdiFos
ek kel e8], AR 15 35t
S} olR 2 o)A 47wt E A
2 ZloR RuEglow4], ofgh 7|
5o &7] Agjol tiet FeEe FadT
ol AHsk= Hofadom YeRTis]. gt
olz} Fullerton £-2] AH6]0] 2J5FH 40A]7F
o] F7bEel 7| PSS e SR
AF] 7490l HAH AR Expel i

=

O

¢

Al golA QAEa}t ZFo|7F fISiTkal B a1s3
o}, o} o] ABHe ZjPhie %3 7]
0] W QalT A7]Hl aLo] =asic)

ol ZAIHEE WAIsAL *J%éh"—’ ezt 7]

%

E3HE 99 BE(light wand), SFUlATT|E
7], ATE ZFulA37|E=7)(LMA-Fastrach),
234 77, vide $54 5 dert 717
So| spueElel AMSET eH7El Choish

Chol9]9] AolAE wiekt Elol mEol
AR ARC H]T 0 FEAL o] 83 Al
4B HOls e A0 et HlY)

23:740 /g_]\:xo “917‘"§1' ?:,—_:‘3,\_%1\1_ 7(40]
oLt 71Ao] o vAl A TE=AS ‘:Hiﬂ

& AR = el APE JleH10-12]. 7
upA37|E7], ARE SRukATT|EY] S5

= =
H S

Sy} ko | ] SEAHL 0] 83) 7]

ko] ofgfe ARollA Al 4 Sl 7]
w3 guleld], 1 FolE Avhg SRR
= AR TR ol 8% 7l Bt Al
&akal Aol AlFE 4= 9, uier]7E Aot
I oA QIH13,14], E3F SFuAT O] Ty

[
2 weslo] A | A o
ofl 43l 1AL 7Kk, A1) B T

The Korean Journal of Emergency Medical Services Vol. 16(2)



77
o]
o]

=

=2

T

k]
il

o]

o

HEAF 7|7

=

T T

-8

Ak
o

A 3o et

o83t 7]Hiike] Hlal
=]

A

=
[e)
-

s

A
e 7Vd 1-2:

7} ofe

kel )

=

=

5to] 7]

2Rl vhiIelA 2% FEAT AEE FE0kATT|E]
o)

o] AeJo] 715

#ol7} 9}

ki

AR A 3] et 59

T
ol
mo
J))
A

3

B

Y

N

27} 7hssitis].

o]

=

=2

#ol7} )

i3

RS

upAT 7| 7]

=

T T

-8

=]

AF
AR A 3] afet 59

e 7}d 1-3:

]
&l
=
201—

T

Kol

=

=

L
AT

]

o

OpAF 77|
RS

=

T T

=

2o 2AE 24, T%HETH

H

ok ofjet ule]e.

8
s
oA
A0
H

Ak
H
&<l

Al =316l

[e)

2] #R1A
83t Fxte] 24 A7 2ABE 36,292 W]

237 E7E A

7

94

]

™
[e]

o
de o8 71ed

A

17t A=

K

__o;
ol

oF

3

o1
b &
o1

=
=2
s
=
=2

71%=7]
HA 217] Al
oJt},

71%=7]

ot

al

%
_]

A~
%

A~

3

gy

o
=

KN
=

o]

]

AN

]

AN

[}
[}

o7}
o7}

7|l

T

R

T

R

k9

Els
9]
9]6

2k 71

X

2

o

g Aok

ol
he

=

S ulwstof

°

Al

=

=
=

=
=

o]

=
el
]

\eH16-20].
]

et Fel A olgh BAH ATt lek

Agolc

g A=A

hEs

[e}Ne)

Al

oy o
01

il H]
7}

q

A
o

3}
=

[

bl 9l

°

AIA

FIS} AR SRR

H

wea] oA
upAI 7| E7]

o

S A
e o

35E o

=
e

A

F

<V

&

~

a

A} SARANE 7]

vo/]

=

g7z
£

S
°©

9

7R
e

A
L

742

Q]Q1%7|%=7](Oropharyngeal
F A

sfo] 7} WA=

A SAAEIIA S8 Al

tod

A
Boto] Wl HnlA T (Bag valve mask, BVM)

3

A

=

=2

2
K

°

4

A 2]

Airway)
AAR

=0f| w2t 7|

<2
A

The Korean Journal of Emergency Medical Services Vol. 16(2)

4

=

o 714 1-1:

£ 7o) e ohewt g
m 7P 1 AR

3. Aol 7



A= vHIRIA Al

AT A

=

1.

78

Ay FeB2r PRy T Y TBRHdo kX o T T
'y o EABESRT ZEMo g NI
AR BapahPrzalE SIKas gy CA
T ghETolreEfril gefrpidsy 03 2
ey %%#awadym_wm %%mcﬁ7qxﬁm AR
[ 0 | ! il T o) o B ol 4
SE pprptibRElzar SEEodrEe figt
ol X _A__OﬁﬂAﬁlLL ]_ - K = ~ 5 X —_ %0 o
MO,_ = a_ouo@lqﬂorﬁo&uwolu Otﬂ.‘_\@x_.%xaﬁ_y_. _o”_mw_m
ﬂﬂw Kiduﬂu_ﬁu)oﬂo D ﬂLmWEQ.ﬁJ.]] L|,o_74_m%ﬂ_|__o
p e BoEEEeRerEy SRS EUILT KEIXS
~ o & = . S5 = o a Xow S =z RI o == o
N o o T =< B . o = o B X X = oy ot ol
B PP EB RS e wEuE
w_m_m Momrm@o@mw,MﬂmuﬂM%w%@ﬂaL@M% :.memwr
= s x BN gag S T B BT T )
Lm_u_ﬂ_ mmﬂwmuuduw9cfﬂi_ﬂuimﬂu_.£_luauummi_.ﬂu :._Wmﬂﬂwﬂﬂo
1T B TR A RPN ol B NI ) i = PP S SN TE T
%ﬂ 1@LM@N%%O#_ﬂﬁﬂa_eﬂwowmu@ﬂa_ei m_n&x_ﬁuu
oy T W N S0 Ry mpre Wy Ny % T Ji gy
Rl Ql m o N WS} e X W U S T T R 4T T ] T o T
F o N Wwd RN N ﬁo_e%e_eﬁjiﬂ@wn N
Sogp N BN X " TE o N il E E R R o) = Ty
mﬁﬂﬁﬁmﬁr%_ﬁ ﬁ_mﬁ_v %%E_EEﬂmﬂ_:ﬁ%W@ e
s U E BT e O (R O T = S R Mo & B T
— — = =

anelIgw ° T B L BENE Ly m VI
lcsier  :orraElzEsias  zifg
srrubcs DBLBlzezsiiie Ezag
0 —_ _— o U 0 _1| 0
ab%ﬂu%%,ww EW_H%#%%E_E@%qhﬂ% EN
o do My W owE 2L up Bl Ao = goom o T o o ~ LD
m% E oo .Ar____.7moiam;v%mﬂwﬂ_h W%lmo
M,ﬂzg_ﬂ7%¢ _wTAﬁMwL PERELEN pT OB L
7E1_\H_,B-\_ .A..* m|1r7>AHH N = O.A_ﬂ_,_l_l ’._ﬂnop
EoRREry . NEER,T iTErEm b MEELS
g X aET =gy o T lr ® % N N W oo I TN e
PRope YR BT P, ox e Prh o ARG D
G G I <0 E%?ﬂw@ﬂbsﬁﬂg%rom Muwuoemuﬁ
mﬂ_xu.ﬁxmaﬂ%mﬂ ) uumﬂ‘ﬂmmmmﬁmﬂ7mw Mmuu%wuﬂ
oo G mp <m X o WK T OOEENTE X T R

1 7=ARE vl

X4l

AL A
(Airway Management Trainer 250000, Laerdal

3hal,

o]

=

A 27171 30

3|

A

The Korean Journal of Emergency Medical Services Vol. 16(2)

-

L.

AFe] 9]

71



280 BRI A AT A SEnkATY|E)E o] 8 )R] vl 79

Medical AS, Stavanger, Norway)< ©]-835}¢]
£7] NG9S AT 5 opgRrEe] dgglel
Foll Wsteich, AH FEHL o)t 71T
o) ERETL T 0= A ol
AR 7 TE e g ugton, Avk
FRRATY /1S o] §3 Tk ZREZe
ATASo] BHL(15] Haste] WE T gFE
sjzt 5142 2912 57

R AW 353

20 (2

o ya
M
i
N
Y
>
&
K1
mlm

ol-g3t 7|HrelN=
Macintosh =574 No 37 ID 7.5mm 7| Z&EE
(Mallinckrodt Medical, Athlone, Ireland)& AN
slojom, A SEnkAT7|E7)(LMA Fastrach™,
LMA North America Inc,, San Diego, USA)E
o1 B AE FRuA]
©7] #42 AFSSKAT ID 7.0mm 7ITHHER
(LMA Fastrach™ ETT, LMA North America
Inc,, San Diego, USA)E AR3}ST)

A

4. X2
47 5 ARz SPSS PO/19,08 0|31} %7
A7) shgom AAgs B4 whEe chaat gtk
D TRe] b Bl that BAA %

)
2 Chi—square testZ X35} T}

el

2) ARAIE Slgrof| w2 7| AT Rfo]
= t-test ¥ FHESAEAREA (Repeated

measures ANOVA)S.& HA
3) Ao w2 7| A

+ Independent t—test® EA15}3Ict
D RO e 4l 4FE Aols

[e]
Chi—square test= FA35}% T}

Nl

b e o R S = G e o e
&
A

ZA (AT <ot 71

===

e 7R o2 Weglon, = a7t
g9, 7], AT AR 7ot Alel7) ¢l

o fu
+ Ao Yeht F874g0] A=t Table 1.

Table 1. Homogeneity test according to Gender, height and body weight between

control and experimental group

Control (MLG—TT*)

Experimental ILMA—TT**)

Criteria eroup N(%) eroup N(%) X p—value
Gonder Male 12(37.5) 9(62.5) 0,638 o
Female 20(28.1) 23(71.9)
Height 160cm or less 9(28.1) 9(28.1)
161~170cm 11(34.4) 14(43.8) 0.789 674
171lcm or more 12(37.5) 9(28.1)
Body weight 55kg or less 13(40.6) 11(34.4)
56~65kg 11(34.4) 13(40.6) 0.333 846
66kg or more 8(25.0) 8(25.0)

*MLG—TI: Macintosh laryngoscope guided tracheal intubation
**ILMA—TI: Intubating laryngeal mask airway guided tracheal intubation
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Fig. 1. Time to ventilation by Macintosh
laryngoscope guided tracheal intubation.
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Ulakte] A WA 317] A QA|7RS- 13]2} A|38A|
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Stk

Table 2. Time to ventilation by Macintosh laryngoscope guided tracheal intubation

Attempts N Mean(sec) SD
1st 32 62.22 62.63
2nd 32 41,83 14,20
3rd 32 39.89 30.76
4th 32 37.10 25.65
5th 32 31,88 9.52
6th 32 34.39 11.87
Tth 32 29.84 7.02
8th 32 30.85 8.10
9th 32 28.86 9.54
10th 32 28.51 8.89

source df Mean square F p-value

Time to ventilation 1.975 22370.267 15,701 .000
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Table 3. Time to first ventilation by intubating laryngeal mask airway guided tracheal intubation

Attempts N Mean(sec) SD
1st 32 33.47 16,29
2nd 32 24,88 6.34
3rd 32 24,06 5.03
4th 32 22.89 5.33
5th 32 21.81 3.68
6th 32 20,22 3.60
Tth 32 19,91 3.86
8th 32 19,23 3.22
9th 32 19.19 3.95
10th 32 18,63 4,05

source df Mean square F p—value

Time to first ventilation 1.842 16256.804 11,529 .000

701 p=.000
60
504
404
] \\\_‘_“1
20

104

Time to first ventilation(sec)

T T
S

Attempts

Fig. 2. Time to first ventilation by intubating
laryngeal mask airway guided tracheal
intubation.

%, 8%} 33.73%, 97} 33.48%, 10% 32,3622
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A A =] 9tk Table 4)<Fig 3).
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Time to second ventilation(sec)

104
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Fig. 3. Time to second ventilation by
intubating laryngeal mask airway guided
tracheal intubation.
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Table 4. Time to second ventilation by intubating laryngeal mask airway guided tracheal

intubation
Attempts Mean(sec) SD
1st 59,27 22.50
2nd 46,17 12,53
3rd 43,44 9.59
4th 41.84 9.61
5th 40,52 8.37
6th 36.56 7.92
Tth 36.60 8.05
8th 33.73 6.38
9th 33.48 6.66
10th 32.36 6.62
source df Mean square F p—value
Time to second ventilation 2.398 7174.343 32.553 .000
4) 7K 21, RESSZ0| ofst JIBIAE  HoRl ANFFAo 46} 7\ ek A
A2t AE SF0ATY|ET|E 0138t 7|2t | SFAA 7|1%TE ol8%E TEhiakte
Liafte| X ¢ 2t7] AlZk2 R2lst X10|7+ QU T ®A 27] AZE Alololl= «IU} Apo)7} fl=
S Zolet Ao Uepdth(p=148), mebd 71 2-2=
Aol o5t 7Pt AlEE 5 7]2E|9iekTable 6 (Fig 5,
ulAg 7275 o835t 7|HuAEe] A )
ARk Bl Ax), 12tef|A] 102}o]] AAA] &
F ﬁ%‘g— “IU"J‘I:"U]'-/E— 7157]—% O]%@l— 7]:]71’_]—]’}] 70 E MLG-TI
ILMA-TI

Aol A 317] AJ7to] wtom  8-0]3) zjo| 7}
UATHp=,000), weta] 7 2-1-2 AR =] Slck

(Table 5){Fig 4).

5) 7td 2-2, RIS FH0I| let 7| ZHpaket
b A8 SF0AFT|ET|E o|Zet
7 [(HLaRte| & BRI 27| ARZK2 Felet
XO|7t US AOILCt,

A7l ofet 7l ARg S
A 7|E=7]E o8]t 7S] = R
) AZRE vt 2y 12} 22}, 3%}, 43} 6
2}, 8F, 102 A= frelRt Zol7t gllon 5

2}, 12}, 92| Al HHFTEA | ofgt 7)1 Hiat
ol frefaiA| w2 A o= yeRdt A= A4

Time to ventilation(sec)

Attempts

Fig. 4. Comparison of time to ventilation by
MLG-TI" versus time to first ventilation by ILMA-TI".
‘MLG-TI: Macintosh laryngoscope guided tracheal

intubation

“ILMA-TI: Intubating laryngeal mask airway guided

tracheal intubation
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Table 5. Comparison of time to ventilation by MLG-TI" versus time to first ventilation

by ILMA-TI™
Attempts Groups N Mean(sec) SD % p~velue

o 11\51]:4(21?1 g; giii fg‘:gg 2.513 017

Znd Ihgji__?l 2; gi: 22 1; 32 f 6.167 000

ord 11\]:[1]\4/5;?1 g; SZ iz 35(?'0736 2.873 .007

o Ihgji__?l 2; S;jég 255.'3635 3,068 004

ot 11\51]:4(21?1 g; i'@f 2 22 5.579 .000
LG—TI 2 4 O

o II\EMGA—TI §2 20:22 3_'§g 5.620 000

e 11\51]:4(21?1 g; ?zizf ;gz 6.924 .000
LG—TI 2 .

o II\EMGA—TI §2 ?g:gg 2‘22 7.433 .000

o 11\51]:4(21?1 g; fﬁfs 2g§ 7.433 .000
LG—TI 2 98 51

1o II\EMGA.—TI 22 188.'653 481:22 5.700 .000

foral A . 22 " f - 5.835 000

MLG TI: Macintosh laryngoscope guided tracheal intubation
"TLMA-TI: Intubating laryngeal mask airway guided tracheal intubation

3 MLG-T1
B3 nmA-TI

Time to ventilation(sec)

»

&

& &

Attempts

& 5 &
& o &

Fig. 5. Comparison of time to ventilation by
MLG-TI" versus time to second ventilation by
ILMA-TI™.

"MLG-TI: Macintosh laryngoscope guided
tracheal intubation

“ILMA-TI: Intubating laryngeal mask airway
guided tracheal intubation

&

HIgo] =9ro.

3‘:11}_3 7E7)1E o]l8st 7]J4q1xwr_4
FoJet Apolzt QAATH1~8
2} p=.000, 92} p=.012, 102} p=.024). we}bA
7Hd 38 A A=Yt Table 7) (Fig 6).
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Table 6. Comparison of time to ventilation by MLG-TI® versus time to second ventilation

by ILMA-TI™
Attempts Groups N Mean(sec) SD t p—value
1st MLG-TI 32 62,22 62,62 247 .806
ILMA-TI 32 59.27 22,50
ond MLG-TI 32 41,83 14,19 -1.299 199
ILMA-TI 32 46,17 12,53
MLG-TI 32 39.89 30.75 —-.624 535
ord ILMA—-TI 32 43,44 9.59
MLG-TI 32 37.10 25.64 —-.981 331
4th ILMA-TI 32 41,84 9.61
St MLG-TI 32 31,88 9.51 -3.859 .000
ILMA-TI 32 40,52 8.37
MLG-TI 32 34.39 11,87 —.834 .408
6th ILMA—-TI 32 36.56 7.92
MLG-TI 32 29.84 7.02 —3.547 .001
7th ILMA-TI 32 36.60 8.05
ath MLG-TI 32 30.85 8.10 —-1.569 122
ILMA-TI 32 33.73 6.38
oth MLG-TI 32 28.86 9.53 -2.236 .029
ILMA-TI 32 33.48 6.66
MLG-TI 32 28.51 8.89 —1,957 .055
10th ILMA-TI 32 32.36 6.62
MLG-TI 32 36.22 12.24
Total ILMA—TI 32 40,17 8.23 ~LAeT 148
MLG TI: Macintosh laryngoscope guided tracheal intubation
“ILMA-TI: Intubating laryngeal mask airway guided tracheal intubation
i a “ AR AT || FErkaTy| )
i " f o] B Beke P2 7)o 7Rssle]
] 1 | A&A] A|EgAE e, AW TS
£ oo R LR 1K ol g%t 7| iR} Goldto] A Zmpum
T e ST TS U= HH] F shtolti16,19]. E7F e A X7}

Fig. 6. Comparison of percentage of
participants with successful MLG-TI" versus
ILMA-TI™.

'MLG-TI: Macintosh laryngoscope guided
tracheal intubation

“ILMA-TI: Intubating laryngeal mask airway
guided tracheal intubation

7Fsstal AL BE fxtolA HHgt )& A
T8 4 glon] 7|y Al AYA|R Al 9]
SHHA AT AT 4= 9lo]
A QrH15,17,21,22], B A= 2H B
At AR STEniAT 7|27 o] 83t 7|3

olAkAlel A]

41 rUIﬂJ
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Table 7. Comparison of success rates’ by MLG-TIT versus ILMA-TITT

2

Attempts MLG-TI, N(%) ILMA-TI, N(%) X pvalue
Ist 3(9.4) 16(50.0) 12,650 .000
2nd 6(18.8) 25(78.1) 22.585 .000
3rd 10(31.3) 28(87.5) 20,988 .000
4th 16(50) 30(93.8) 15,150 .000
5th 16(50) 32(100.0) 21,333 .000
6th 15(48.4) 31(96.9) 18,789 .000
Tth 20(64.5) 32(100.0) 13,757 .000
8th 17(54.8) 32(100.0) 18,581 .000
9th 23(74.2) 31(96.9) 6.615 012
10th 24(77.4) 31(96.9) 5.376 .024

*percentage of successful TI within 30 seconds

MLG-TI: Macintosh laryngoscope guided tracheal intubation
ILMA-TI: Intubating laryngeal mask airway guided tracheal intubation
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