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B LEC T TS 2Rl L BEAANEGE S S SN, TORMEMIGEE £ - T
W5, EFFIRIESEIE T L — FOEMMNEICCCD A AT 2AFELTBY, H A THRIZEM
HoOM{§% =% —WH CHET 5 Z & TREWEHRMEELITY. Thbb itk E A
FOLIICHEMEBAERTERLTDH, 7L —FEMDOHI X T THEMEHATETNIEAE
F2—T 2 REHFETLIENTRETH 5. HERD Macintosh BIMETEGE 2R3 5 FH =M%
RIMEIZINTTELAONDLD, HEFFMEHHFEOM TOBRIEREOLKIZB W TIZ—ED
RIERE SN TV, SHF2—TH A FOLWY FFEEF Tdh 5 Glidescope® (G BE),
Kingvision® 2% ¥ — F7L—F (K#), McGRATH® (M #) %4 &0 SEMHE OB
W, TR ER, WEEAREY & He AT U7z, AWFZR I BRAR 22 R S R D i B B 4 D KR
TV D. SEFE TS ME% G173 5 E P FMEE T, FMTOREIHSN:
ASALl 205 3 DEHE, FHI0XTOF 0 HENGE L. SHEDO) HEDTNA X% v
AP ABRFICEEL \CE SN, EEMBOEAIZIETaR 7+ =), arzua=v A, L
3T UFEN, T ENVEMEL, RAZICL A THRBEAODO LRSS 2T L
= RGBT (IR R B M EE DL LAY U 7o, AR E H SR R, WREHB ORETH
% Cormack/Lehane 7373HTdH V), $FEFHITHE &3 L 725 M 255 247 - 7. & 2 Cff
BREM & 1E, 7354 R % FITH - 2R S IFERIER Ny 723 L TREO% L2 R L 72
BETITOMMETS. JEFEITRTORIIBWTER 1 B H TR LAEFEL DR EIR
ol WERFRIEGRET3224 7078, K#T3207 6178, M BT 2865+ 5781
LY, GBE-KBICHKELTMBECTHREICHFERMIEL o7z (P<005). MEHHBEIZ
G- MBICHBELTCKBETAHEIZ Cormack 7L — FHAMEL &, MBEIX GREICHEL T
Cormack 7L — FSAEIZK T L7z, METIXMETERE 2 O SR T £ COMRMAY AL H
MLTHERBECHEP > 22 3 FERMEROEHICHFS LA-LEbLNSE oL
McGRATHY IZBWTRE T 2 — 72 HMEIHE T DB OBEEIERTWE Z 2RI L
TWh. 3SHHEOF 2 —TH 4 FOLRWEFF IO 9 H McGRATH® 134 EIZH VT

THEWRETH - 7.
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SHER OB 2 o CERE LR A 34 2 &
THHTIHFMEZMHERL, JENNAET 2 —7%
BAT S, WiTHIET L — FIZX 5o EHETT
ERN AR = Z % L CHEA D S M &2 EA
HIENRLETHY, THIIREOH & T E DM
B OASEATICEL %5 2 & THID TER IS,
KEME T SNABZEORITIE, FMORE, $
WEEHIBE, HEH, AE B, B X S IHEE
iR OB, TIPE - WHEEN 5 OfFAE, Wesizs
DIRFEFE XY, EHRMEIEHSEIC X 25 M0
HRZHETLI2HFZ2RLEDLETVDLLETDH
D, KETFESEEEE 25 REND BV, JAEE
B OWEIEF OB IZ5 ~ 10% R L Sh 3%,
KEHEORBUIMERIMED TN & 2y, KR
MLFEASBIE U 72355 G WA R PEE R sk 2 &
ZH|ERILGA720, BURIZBWTH &Y MIETT
WCBIFBERE)AZD—2E LTHMRENTVAES.

WAEY T4 €= % % 24 L 72 s MR (B
AR MRS SN, Z50 OKREHER
DFAEVEDTER ST W57, AR G g &
L Tlix, Airwayscope®, Airtragq® Glidescope®,
Kingvision® (F % Y ANV 7L — K& A ¥ v ¥ —F
7L —F), McGRATH®Z & FICfiHEhTw
5. IO OMEHMEESEIIVWIAD 7L —FD
Feuif i CCO A A & GELTEBY, #AFT
WA AEMROWE %€= — Wi CHERT A L
T, [REWMEBREZIT). ThbbEERREES:
DEHTHEMEBEERTERLTD, 77— N
DH AT THMEMRTENIREF 2 — 7258
BB L2 EDNMEETH 5.

FIREBL B BH SR (X, FEBRIEA OB TR E L
2O END., —DET L= FIZREF 2—7
FHEMREEAL, TV —FICFa—-TERESEL TR
BWETHIATTHAH. ) —D2iFF2—7FHE
BREN W I AL T ThHDH. Fa—T7FHEWEEZAT
5 ?Mi%, Airwayscope®, Airtraq®, Kingvision® ®
FY U ANVTL—FRREThb. —J, FHErkiEz
£ L % w0 ld Glidescope®, Kingvision®® Z ¥ ~
F—F7L—F, McGRATH* %Y TdHh 5.

I FE TIZE T4 MEEEEE O Macintosh FIMETEEE (2
X9 S EMMEE R HMEIEE A BNS. Shin HD
RAF R HOCHEY T, IEWAGE - IR R
DI D ¥ F V) F T Glidescope® & Airwayscope®
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(& Macintosh BIMETHSE X O b A7 B2 3 & R A
BHWZ EPRENTWAS., F 72 Noppens 52 13,
Macintosh FIMEBESEIC B W TR &2 ML T & Wil
BN EE I L McGRATHY % Hlvw % & & Tl
FHHBESZE LAWE LI 2B LTS, X5
\Z Griesdale 523G L7z X2 7+ 1) L 20 128w
T, Glidescope® i& Macintosh BIPE5E$% 12 Fefg L €
FR ISR N EEE B C ORI AMEN TV D 2 &8
SN o Tn 5,

— I THK YT A WETHSE O [ TS IR, fREE:
M, WEUEAEF 2 Z B IR L - w2104 %
V. F 72, SHEHO TN, AOHT—FRILISHET
&7z Kingvision® 12 B1) 2 #AEMEIZBI§ 2 Hii5 1
FEAERBTLR,

GE, Fa—T7FHEREEZA S LV IEEOLY T
7 W 5E 8% GlideScope®, Kingvision® 2 # » ¥ — K
7L —F, McGRATH® ®Z NN % 45 FEA
ROKEHE ML, [EMETFEICE L 2R H
EEFHREF OB ORM OHE (Cormack/Lehane
SH) R HEBRGET L7

A

AWFZE TR 5 © 7 A MREHFEE, XT7 Y U R
4 A VAL Glidescope®, 7 O < ERF T3 4L
Kingvision® 2% ¥ #— K7L —F, av 454 T
¥V x84 McGRATHY T4 % (Fig. 1).

Glidescope®

WEBHGEAKII N Y BV E T L — FAE—IML L 724
WXk TBY, kR — Rk b2 LT
M. L72KBIF 4 ATV A = FICH§%EFRT
5. 7 L — NIZHEk® Macintosh BIMEHHSE 7 L —
FIZHARTHWE WA H D, KPR L TH 60°
DMEEZLTWA. TL—FIZ48EHH, BA
PO/NRETORIEHTETH 5.

Kingvision®

WEBHGE AR & &7 Wi & 25— L L 7=/ & CThH
D, Wy 7Y —TEEI§ 5. KK EHIZ24 4
YFNT—TAATL—EFERLTE. TARTS
LA OWHMAEZ 160° &LV, 7L — NIZH E A
HTHY, AMRZPRETHHTS. 7TL—FHA
LA 1 FEHEOATH S (Fig. 2).

McGRATH®

WEBHEE AR E 7 Wi & 25— L L 7:/EThH



(a) Glidescope®

®

(b) Kingvision (¢c) McGRATH®

Fig. 1 Appearance of three videolaryngoscopes
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Fig. 2 Glottic view displayed on the
monitor of Kingvision®

Hard palate

Uvula Soft palate

Pillars

(a) Class 1 Class 3 Class 4

Class 2

Fig. 3 The Mallampati score®

Class 1-complete visualization of the soft palate;
Class 2-complete visualization of the uvula; Class
3-visualization of only the basis of the uvula; Class
4-soft palate is not visible at all.
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HONPLORBRE ANTIRETA Y VN, Lz, §F
ERER, RO ORI, RIS & 3l
3L 7 RIER AR SR & A 0 Ridk L 7.
PR &%, FERATEANE T A MRS A TS
L7z O ER D 2 R LN E T, T4b
LI Ny 72 ML CTRERO % E A2 MR L 72 F
TORMTH A, FETNA A TOERIEREE X
D2 < B9 5 720D, BRVEBAAA 2> © W SR B IRE
FCL, WEEHER2? O ERIMR L RN E TR
SEILCERN L 72, W8 FH0s 2 40 DL Bk L 7285
BRI EEKEARL, FTORRRETLZLE
L7z, I L 7-BH T~ A 7 58 %2 4T - 7214,
REOFEFEREZH TS T 2L & L.

Gradel Grade 2 Grade 3 Grade 4
w Ne——

X = =
NN’

Fig. 4 The Cormack/Lehane grade'
Grade 1-visualization of the entire laryngeal aperture;
Grade 2-visualization of the posterior portion of the
laryngeal aperture; Grade 3-visualization of the epi-
glottis only; Grade 4-visualization of the soft palate and
not the epiglottis.

T/, SHWHOCTAMEEHGEZ M L, W
L72BICBIE S N A IEBEALE S Bidk L7z, MeEE LR
DFMMiZ1E Cormack/Lehane 773 (Fig. 4) % flif{
L 7z. Cormack/Lehane 7338 & (3 WESHE B %2 L 72
By - B OFHMERETH Y, 7L —
1 ~4EIZHHHENE, FL—FPEfEiTchhiF X
DRI OB W E SNTwaW,

JEREOR, MBIV I Ty, 7
F=)u, ERTINT Y, uru=y ATHRESH
c SUETRE THOE HARRRFRL 7 B M R %2 U3
DL 8 4E H OERIASHEAT L 72

FRHR AT 11X JMP version 10 % v 7z, Bofili
T — ¥ O fFHT 12 1% unpaired T-test Z v, 73
T — 7 OENTIZIE Wilcoxon MUE % W72, P < 0.05
ZboTAHBEDY LHELT.

& X

BHEY % Table 1 IZ/8F. McGRATH #:12k
% L T Kingvision #f THE#IDA BT 2o 7288
(P=0049), ZOMOTHHICHEAIEDONE
o7z,

AEWE I TR TOBRMICB T 1 0 H T
DyL7z. o35, WIREG % EoFERLOHRE

Table 1 Baseline Characteristics of Patients

L Glidescope Kingvision McGRATH
Characteristics
(n =30) (n=30) (n=30)
Age (yr) 585 * 204 509 =194 602 + 16.1%
Male/Female 15/15 16/14 17/13
Height (cm) 160.6 = 11.6 163.7 =103 1599 +98
Weight (kg) 61.1 =155 60.6 £11.9 594 £ 127
BMI (kg/m?) 235*39 225 %29 230=x31
ASA Physical Status
1 11 16 11
2 18 14 17
3 1 0 2
Mallampati class
1 15 16 10
2 15 14 20

*P =0.049 vs Kingvision

Values are expressed as number or mean £ SD. BMI: body mass index,
ASA: American Society of Anesthesiologists.
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Table 2 Intubation Time

Glidescope Kingvision McGRATH
Time to intubation (sec) 3224 707" 3207 +6.17* 28.65+5.78

[18.6-51.6] [21.9-46.3] [19.6-47.5]
T1 (sec) 897+3.32 799+244 10.20+351*
T2 (sec) 2328+6.31* 24.08 +6.05% 1845+ 3.89

*P < 0.05 vs Kingvision
#P <005 vs McGRATH

Values are expressed as mean = SD [range]. Time to intubation = T1+
T2. T1 = Time required from the beginning to visualization of vocal cord.
T2 = Time required from visualization of vocal cord to complete intubation.

Table 3 Distribution of Cormack/Lehane Grade

Cormack/Lehane grade Glidescope™* Kingvision McGRATH*
1 13 (43%) 29 (97%) 21 (70%)
2 14 (47%) 1 (3%) 9 (30%)
3 3 (10%) 0 (0%) 0 (0%)
4 0 (0%) 0 (0%) 0 (0%)

o7z,

FARFEIC BT BIFE R (Table 2) 13 Glidescope®
T 3224 = 707 ¥, Kingvision®# T 32.07 £
6.17 ¥, McGRATH®# T 2865 = 578 B & 7% -
72. Glidescope® # - Kingvision® # (2 L #& L T
McGRATH® B CTH EICHER I 2 o7z (P
< 0.05).

E RG> ORI £ T L Z2KEH (T1)
\%, Glidescope® # T 897 = 3.32 #, Kingvision®
T 799 + 244 F, McGRATH® # T 10.20 + 351
W& o72. McGRATH® I H# L T Kingvision®
HCHREICKH2EL ko,

WEBHIEBH 2 H I E T £ TORM (T2) &
Glidescope® #: T 2328 = 6.31 #, Kingvision®#: T
2408 = 6.05 ¥, McGRATH®# T 1845 + 389 #
& 7% 572, Glidescope®#, Kingvision® BEIZHH L
T McGRATH® B CH BRI A % o 72.

Cormack/Lehane 7 L — F (Table 3) &, Glide-
scope™ #E 72 5 NI McGRATH® B2 b L C
Kingvision® Bt D Ji A BICKMEZ R L7z, T 72,
McGRATH® #:1x Glidescope™ B2 ik L C Cormack/

158

*P < 0.05 vs Kingvision
#P < 0.05 vs McGRATH
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LS, EROFERH OB OB o722 E 25
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L— FOBMBSIIrOBMEE KL THRETHY,
Fa2—T7% 7L — FIZivbECTHEET 2 DM
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WG AL EP (2B L T, Cormack/Lehane 453 1
Kingvision® A3 2 > O#FE I Helk L T RIFCTH -
72. Kingvision® T 1 % % K < 29 $1 T Cormack/
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Cormack/Lehane 5330 33 D JEBI A3 Bl H - 7.
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ERVWHRETH Y, MHENEORBIZHOEING.
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Jeon & OFRERE & R FRIRHE 2 5 R & L7z 2
TIi%, Glidescope®id McGRATH®IZ I LT, i
BIRFENEA B S MR X =D e o 2 & b
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LT, ISR 2 S LT S ER TV A &
WO RMEL ZRELAMTH L E VRS, Jeon
5OMZETIE, WERROERIIE 7+ WHESE L T
LT h 7 757 THRERZ 3 oMRT %
FTLLTBY, KifROEFRL IIRL D70, [
—DOBFRTREBET LI EIETE R, L2l
Jeon b DO TIX, Mallampati 2738 3 2L o &
HEDLEIN VLD, HENEEEITRICET
N7z L THRICEEZ S 2 ErH 5. 72
ARG L D DAEDO/PNEVWREF 22— T2 LT
WD OB ECDE L bR ENS.

AWFFEOME S & LT, HEiTEONR%
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CLINICAL EVALUATION OF GLIDESCOPE®, KINGVISION®
AND MCGRATH® FOR TRACHEAL INTUBATION
BY EXPERIENCED ANESTHESIOLOGISTS

Naohiro MORI

Department of Anesthesiology, Showa University Toyosu Hospital

Kazunori OKU, Terumi MARUI and Yuto KUWASAKO

Department of Anesthesiology, Showa University Fujigaoka Hospital

Hiroshi OTAKE

Department of Anesthesiology, Showa University School of Medicine

Abstract —— The recently developed new types of video laryngoscopes are proven to provide better
view of the larynx than a direct laryngoscope. However, there are few studies on the comparison of
these devices. This study compared three types of video laryngoscopes, Glidescope®, Kingvision® and
McGRATH®, in terms of time to intubation (TTI) and the glottic view. A total of 90 patients who were
scheduled for elective surgeries were enrolled in this study and randomly allocated to one of three
groups; in each group, Glidescope®, Kingvision® or McGRATH® was used for tracheal intubation. After
regular induction of anesthesia, tracheal intubation with a video laryngoscope was performed by experi-
enced anesthesiologists. Primary outcomes were TTI and Cormack/Lehane grade (C/L grade) which
were evaluated by an independent observer. TTI was defined as the time elapsed from anesthesiologist’
s picking up the video laryngoscope to verification of tracheal intubation with elevation of the patient’s
chest during bag ventilation. All of the patients in the study were intubated successfully at the first at-
tempt without any adverse effect. TTI was significantly shorter in the McGRATH® group compared
with Glidescope® and Kingvision® groups (28.65 + 5.78, 32.24 + 7.07, 32.07 + 6.17 seconds, respectively:
P < 0.05). C/L grade was significantly lower in the Kingvision® group compared with the other groups.
McGRATH® group showed a significantly lower C/L grade than the Glidescope® group. This study sug-
gested that McGRATH® significantly reduced intubation time in comparison with Glidescope® and
Kingvision®.

Key words: tracheal intubation, video laryngoscope, Glidescope®, Kingvision®, McGRATH®
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