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Tracheal intubation device

Yasuhiko IMASHUKUY, and Hirotoshi KITAGAWA"

1) Department of Anesthesiology, Shiga University of Medical Science

B REWMEIIEARANEZSTHO—>TH Y K Macintosh FUIMEIASE 2 W CER FIIToT& 72, LOLIDT /A AT

IT—EDEE
YT F 9 A5 7 EONBEERIN AR LT,
ZOH LWRETE T A Az BT 5,

TEMTERVIERIN & Y | KB 2 51 &3 2 BRIRFRHE AT o b4 B R)IChHE, 2E 217> TE T,
Wb 5 BT AMEAE A BT S 2 OF AR #@E STV 2, AR TIEEI

BTSN

F—U— K KEWHET /SA A, Macintosh BUMEEESS, U7 A MEEESS
L ®IZ EREDER

B R TL PR R R0 E IR R A RE D R A B O 1
N, EHREFOMEREIE L L TiTbhTW D EARD
EFEFHEO—2THD, T0FICDZY E L OEKENR
Macintosh ZUMEEASE 2 W CEE TICZ O FH E21T-
T&7e, L2LFAMPAERCETHERELE 2D r—
ANAZT N, FRLIERFICERFRICEET L &
Ezxborl A et EmOi R EEEEYEM LT
HMEERE IR ERE N OFEBEBCHABILBZ H ~ 1T
STERE, BEomERLE T TIIRARND 2720
Macintosh BUIMRBHEEIZ b Dk 4 70T NA AL HEK S
NTEERHEVE R Loz, L LEF, /N
ETFA DA TR EONREEEZFHALZwWbhY 5 E
TAMWESEBE AR, BKRFAH S NBD L, FL T
IRAFZE R FK N T, Macintosh ZUMEGEEE IC B » TR
DOLAWRENTTE R, A TIHEERAATHHAIN
ELORE3I2OHLWIHET A R EHLICHHT 5,

B 1000 FFEADEFHEIIRAEMELBZIAHZD
F#E L H 5N RIS 1770 RIS D RR A TE &
LCTA2y b7 KD Monro2 23R TH O TRE
ﬁm%ﬁmbt&éhfwé“owmﬁﬁ’iy7%

fﬁ?\?éhéﬂ]ﬁ%%%z@‘éfﬁ ExHIET % H
E"J“C 11800 AE R 21T 70 D & A By BRI TP oD 03 e 1%
ELTITbnEX ) T B0, MPET A Al L
CHEEWEZEORIZANDIZETHEZL TN, B
THL MRV EBEENREHOH 5EIETH - LG
ISNns, Tk, TXA AL LTHEEDTEEFETN
A b, MEEESEE 4T Bl 1940 R
% & Robert Reynolds Macintosh WEETHHEH I
TW5 Macintosh RIMESHEE 2 R B L (K] 1), 2 ki
RO ETICHNLNZB, = ® Macintosh M
BB IXBAEE T 70 F£LU LK ClEbh Tzl b
A

Received: January 15, 2019.
T I Bk K S R e o G
T 520-2192 K i i 1 7 i BT

Correspondence: 4444

Accepted: May 10, 2019.

LfE HEE
imashuku@belle.shiga-med.ac.jp



Macintosh & Mz 58 §&

BRENS 70 FLU LR LHAECE N THEL O
KENAWIKERET AL A THD, ZHITEES
MERAMGEE CH Y, FME2ZEMRL CKEMERIE
ETo. HHINTEZERIFIEFZEVLOD, 3
BRI o#HEEH L CAL ERAEHRERETH 5IE
Bz b PTHEBT D, R1LICETOERERNEZRL
P, Fl NIRRT E BT DICITERD
Boms 2R WE LESRET 2R -l bB 0k
WS FTHDIENDA=Z Y T TR gk
IS —NEEESOILTWAHI0 7272 LKA &=
FRAOBEBICIIBEICB VTS KRB EBZ% 0N
el oS ERc ik B L % 4.3-8% OERI CHREETH D
LI TU B 3140

1 Macintosh 7 i BE 8%

Macintosh 2 MEEESE LIS DBEFEDFRE
FTINA R

REX 774NN —2a—TEHOEXERE IR
ke OMREESE & A OVLLRT X W AT T & U160 fHE T
2= T OANBILREX 7 7 A N—Aa—T %@L, 7
FAN—2a—FTEM, [JUELTHRB LA —T%N
A RELHEF2—T722E8NICHEETDH, Ll
IOHmEBOREBELFTNROLATNE Z L, FEOEE
IR DS e B 2 & UT181 0 LB A3 ey 72 0 R A <0 i 5
DT FHRE OS2 EEHWHO M L2 0 B
TIEAV T —arRnoxicd Wl R DMK
EOVERIIRENTHD, TOREXT7 7 A N— %
BERICERLEZAZA Ly h2a—TFWOI0NRFEZ2 5
A RICHETD N TIXT7A4 MR EB—REEERBEH I
oo R7F T4 MIEYPELTIEFH LI ET O
HETNNAATHY, OFEREMEEZ —UBERT 5 2
ERSHBEERRENPOBET D2 LB TRE DN
BEHERLHL, REFEZIT> b0 THDHRI, Ll
ZDOTNAATOFEHOEGEITEL S MFIESGICND D
HET AL RAEFE 2R, MY INHOME
TNRARAE T 2a—T7RFEME2EBTHRNE MR T
PTLEENHHETERAVEVIRRKOBEND - -,

K g

Body mass index 30kg/m? Ll k

S D T O AR IR A% | S

HME D AR ENME, F] B R

T 5H O il 7 % B ][R

e FRS IR S0 I8 W% S5 i T 0D 32 1K

T UNRTFHE I T AMELIZIV

Bn, F2RE B Lo DEWEO R 2 J5,
M#kOo%E-oFEETOALRZ D,

V. #oHEH R xen,)

F£1[AEHERNEED T 72 ERE

FLOUKERETNA R —ETAHRER

2000 EZ ALV /IR T A B AT EONTEEH
MEFALE, Wbwd T AMEEENHE ST
DR OREREENIC 7 L — FEE A%, BEmIcE
SHX—HERETHEMERRL, REFETL2HAET
B D kxR BEFEN B S LT 5 A Airway Scope™,
AIRTRAQ®, McGRATH™MAC MNIAEE < HEGH &
nTwa,

1. Airway Scope™ (BANXE. ER)

Airway Scope™ [ 2006 F 12 AR I I VTR M K 7K
PR A6 B O /N [ — BE R AS PR S L 72 221, R IR SE i I
CCD I ATBRHEFHINTEY, T AR—F T LT
L— REREFICEXELCHEATZ (K2), 207 L —
NiZA v by 7 b, XKETF2—T752#ETD
HA RIEERBF 2a—T2FHATEDRENEL N
TWa, BIRIEMGEEMRAICT v b T 5 X9 7% LA
EhoTWnd, FMAOMEBMEIEZ~Y Yyx Y by ¥ 2 MgHH
BB L CEANICERL TV, REESKICE
ZDHZEEN, HEPENLTWTHIEMN R FHEE
FEHELWZ ERN DD, LLZOETF AMEE T L —
RZIEIRETF 2a— 7 2FETHHA RER T TEBY R
L—=RIHEFHETOIZENTE S, ELITHLE
WWHEBELRT WL IICE =X —HEICZ—F v b~
— %ML, BELRAFMBICIOY—F v hv—
s ELSDLEDEFENAL—RICHEKD L I TR
NTWDH R4 (R 3), fEREERET 2352 LT
b A MR 721251, Macintosh 78 i G5 8% 45 FH B o
FI2C A= T4 TR Y a v EFEER D IRNL TS
i T DO OHME~DOAIIT D NI X HIcKE
HEIREBLBTHDIZOD R0 FIHER~O B
B DN, Macintosh BIMEEESE A2 H W2 L b &
BRI LR THRESPRATWVAHRI, HRMEOR S35
OB PFAEBEANBOERLES LR, KIEHE
BT ThR<CARE, F~0HEHBERIORAE LT o
— 7 —_YPFEICHELOP, I BICAREOE=H —

-38-



SR 73 2

DABROTDEkx RAENLHBENARETH D, £
DEDLT LS FHEITBEEMICAE T L LERR
<, BEERAERFHEEOMEIZEDL S FHHE N ATHE T
B HB T AR, R R A TIIEAL 2 B Y i <
VR E BRI B 1) 2 R I B W TR E o B
WERERT I —F TCERWVWE I BRRWTHEHT
HTENTELHP, LR MO AWS-s200® 4% &
fEIENRT < R o fim, =% — B EE &
ROBRERPLINORAPHBRENDERLE 22
[33]

A mE IC BV CTHE £ 8 FF Macintosh Y M % &
WL XD LEBIIRELS, AEEICCHENTRTH D
T EMREI N TV BB,

2. Airway Scope™

X3 FMicx—F v bh~—2%bb¥ltlA

2. AIRTRAQ® (VLU ATaHhIL, BE)
AIRTRAQe®Z 7' U X A% FIH L THREAS B O L v
ATELATLHBET 7 A v —ICRETLHERER
Tho (M4), CCD U A THED @B E VT
RWSEMTHY ., THEMNRE TOR AIXIEFICKE
W BAZIEHERALR RS —EMICE T A MRBEEE 125
FINTWD, HEYHRPCRIRLTHRR D2 FM
DHRBHEIZEN TN LR, F@ERBICHL TH
Macintosh B Mg SEEE & thie LA AER RSN TV 5
Be37 #E¥EIX Airway Scope™ IZIEFITBL TV B A,
Fa—TEFHETDLHA RIEN Airway Scope™ K b

WLIELNRTEY, Fa—T7 DORIKHS~DITDHIAH
HEWOTHEAEZIITALD R EDR RS H 2 B8,

4. AIRTRAQ®

3. McGRATH™MAC (a9 4 T4 T, ER)
Macintosh BUMEBEEEIZIEFIZE N IS TR Y, £
DRIGIZH AT DTN DHEDOTHD (K5, =
B —BFNWTERKICT 4 AR —F T LDT L — &l
%3 5, Macintosh #MzEESE (CE N 72T & X DK
MHIEFIZBNRLT R T WD, LRI AT &M
W5 Z L T Macintosh BUMEEASE & Hed ULEF B & 0
WENLTEBY BT LES L7 50, JBIKiX Macintosh
HIWEGEEE LB L TV ALY, ERTICHESSZ L
LREETIED DB, £ DO AE121E Macintosh 5 Wk A 8%
XU FHMUICHELWWESNTWARRI FoFa—TH
A RERENZOE@E AR F 2 —T7 2FHET 5
. REICEEA Lo TLEI LI RAL H BB,
IHICETAMHEEICLD2WHFEHNAGORED > B
McGRATH™MAC % H W72 EF & #iE S Tk v 115
DESELEFEELBETHVFNVICE+SEBRELET D
421, 2 ORFREIZ L 5 TR LA D H 5 Macintosh H
MEBEEE LRI UM TH D Z LD BT AMREEEE O )L
FiIo bW d <, FhE=F — ISR Eg 2 FR
TEX 20 CTHEICKET D X O 2RI O R0 NE 5
REDGRICE=F—%BUL TR REMEOERL %Y
HE£RTDHZEHLAETH DM,

% 5. McGRATHT™MAC

-39-



ETNENETAMGHEBEO KM EE 2R, HEDOL
:%:h%s@ﬁ LN T IRV THMEREN,

IRER TR,
;H%]wrs DPRLRKRE L,

7272 Airway Scope™, AIRTRAQ®
B A IR D & 2 B3 TIidfl

AMRHIREN D,
Airway AIRTRAQ® « McGRATH™
Scope™ MAC
e (71 —FK) (AR (7L —R)
5 FHE 6 FHIH 3 fH g
BAEWRRA~  HAERB~  CGHER. %
A H A H WRAIEZe)
oML
Fa—7 oY oY 7L
T AR
SER RN AT varo R
foi \T HAZHX v (BB
(F 1 A ) 1
I B  HUmER | A
() | (RBAF) RNy TY—
(R wT)
ENEN TS 300000 [ 12000 M 200000 [
FI A H—r < iR ZE<, | Macintosh
— 7% M A ICE A IH 8 I
WAEDLED HLOTW B RE S E
ZETHEN LTRIH W
KRB LD SRR
R AL AENRKRE KRN KRE  Fa—T0h4
A A R DNME N2
O, Fa—7
B chHd NN
FEL W
#£2 KUY T A MEIEE O L
UEbEo ks CEECbEVHEREN TE L

Macintosh ZUMEBHEE & b L C &7 A MeIESE O H H 1
EAEFEIZREIN22H Y Macintosh BIMEEAEEIZ & - T
RN H D, BIKBLY TILE7 Macintosh
TMEEAE N A AW H N TWad, 70 4FERIEEREICH L
EFNlemAERNTCIIEoTRbBELEZX LN,

% Z T Macintosh BIMzEESEZ WV TR EMHE 2 A T,

KEFECE R hoEHAED LV AT a—RAELLTYE
T A MRS IS O E T I8N B D, Macintosh
TUMEGESE CHEE N CE R o7 1427 Bl f@Ar L, L A%
2a— ¢ LTET AMEEL BRI N b OLRE 8
RFEM LR EEZBRRINEZLOL D ERMICL AF 2
—RITBWEHRE SN, 2EFOL A% 2 —5
HEIL 92% TH Y /L THokhlkiEs TS X
BV, HRLITNAAADOYBRRELVLETHAH,
LIZHEAxOFRETEHE T AMEHE XY T V7R
Macintosh BUMESESEIC LR, H O U O R L TH <

FIERZL . FEFHETOHEMNBLVZL 2o T
LED & WD RADHB L7215, BUAE B E & R K20
B BRI THHE 217 5 E A2 13 Macintosh M B 8% 72 1

TR, EFAMGEGZACEZRERE L LHELE L
TITW, BRICEDTND, AT 4 VA Z Y 7%
LTHINOAHMEDOHEM MELHEEEL TV,
FLWT AL 2% KL HICHFEEEDETH - &
Wom EXLHEBERE R ENLSBLEAICHRE D NTME
MmiZEEZTWND,

SRR

n]ﬁﬁ%,EmE T MEOEEHENLFES DO
i PR R i ,36:478-483, 2012.

[2] BHBA. HEHZOBFHE M. LiSA, 24:938-946,
2017.

[3] & [EBEOREST 6 MR K H OREH. ME,
66:642-649, 2017.

[4] ®HE. K[EFEORS 3 LA oM. K
Fr,66:327-335, 2017.

w]&#@ RERFEDORESR 2 K8
i . BREE,66:187-194, 2017.

[6] HHKE. KEFEORL 1 2 MEBFTHORE
. FRBE, 66:99-103, 2017.

[7] e, SMER&. MEBroBREALL KR, i
I %4k, 158-186, 2016.

[8] & JF . H i fR O
40:189-195, 2016.

[9] Japanese Society of Anesthesiologists. JSA airway
management guideline 2014: to improve the safety of
induction of anesthesia. J Anesth, 28:482-493, 2014.

[10]Magill TW. Endotracheal anesthesia. Am J Surg,
34:450-455, 1936.

[11] Adnet F, Baillard C, Borron SW, Denantes C,
Lefebvre L, Galinski M, Martinez C, Cupa M,
Lapostolle F. Randomized study comparing
the“sniffing position”with simple head extension for
laryngoscopic view in elective surgery patient.
Anesthesiology, 95:836-841, 2001.

[12] Akihisa Y, Hoshijima H, Maruyama K, Koyama Y,
Andoh T. Effects of sniffing position for tracheal
intubation: a meta-analysis of randomized controlled
trials. Am. J. Emerg. Med, 33:1606-1611, 2015.

[13] Adnet F, Racine SX, Borron SW, Clemessy JL,
Fournier JL, Lapostolle F, Cupa M. A survey of
tracheal intubation difficulty in the operating room: a
prospective observational study. Acta Anaesthesiol
Scand, 45:327-332, 2001.

[14]Rose DK, Cohen MM. The airway:problems and
predictions in 18500 patients. Can J Anaesth,
41:372-383, 1994.

[15] FF I fnge, Yrrh gHanas. BRE: & SGEER OXRE
i774A~X3‘C7Em%%%,34@1w7
2014.

[16]Murphy P. A fiber-optic endoscope used for nasal
intubation. Anaeshtesia, 22: 489-491, 1967.

[17] Smith M, Calder I, Crockard A, Isert P, Nicol ME.
Oxygen saturation and cardiovascular changes during
fibreoptic intubation under general anaesthesia.
Anaesthesia, 47:158-161, 1992.

[18] K Latif R, Bautista A, Duan X, Neamtu A, Wu D,
Wadhwa A, Ak¢a O. Teaching basic fiberoptic

intubation skills in a simulator: initial learning and
skills decay. J Anesth, 30:12-19, 2016.

PHZERGIE D 7= D

fo & BLAR . B R R B,

-40 -



SR 73 2

[19]Kitamura T, Yamada Y, Du HL. Efficiency of a new
fiberoptic stylet scope in tracheal intubation.
Anesthesiology, 91:1628-1632, 1999.

[20]Hung OR, Pytka S, Morris I, Murphy M, Launcelott
G, Stevens S, MacKay W, Stewart RD. Clinical traial
of a new lightwand device(Trachlight) to intubate the
trachea. Anesthesiology, 83:509-514,1995.

[21] 8n AR IR, 250 5. 5 e Al B (2 5 1 % B Ll
BRmAEBEHOMS =7 V=2 2a—-7Lx7 b
7 v 7 OMEREIZ O W T, &R/, 28:95-100, 2009.

[22] Koyama J, Aoyama T, Kusano Y, Seguchi T,
Kawagishi K, Iwashita T, Okamoto K, Okudera H,
Takasuna H, Hongo K. Description and first clinical

application of Air Way Scope for tracheal intubation.
J Neurosurg Anesthesiol, 18:247-250, 2006.

[23] Suzuki A, Toyama Y, Katsumi N, Kunisawa T, Sasaki
R, Hirota K, Henderson J J, Iwasaki H. The
Pentax-AWS rigid indirect video laryngoscope:
clinical assessment of performance in 320 cases.
Anaesthesia, 63: 641-647, 2008.

[24]Hirabayashi Y, Seo N. Tracheal intubation by
non-anaesthetist physicians using the Airway Scope.
Emerg Med J, 24:572-573, 2007.

[25] Asai T, Liu EH, Matsumoto S, Hirabayashi Y, Seo N,
Suzuki A, Toi T, Yasumoto K, Okuda Y. Use of the
Pentax-AWS in 293 patients with difficult airways.
Anesthesiology, 110:898-904, 2009.

[26] Aoi Y, Inagawa G, Nakamura K, Sato H, Kariya T,
Goto T. Airway Scope versus Macintosh
laryngoscope in patients with simulated limitation of
neck movements. J Trauma, 69:838-842, 2010.

[27]Nishikawa K, Matsuoka H, Saito S. Tracheal
intubation with the PENTAX-AWS (airway scope)
reduces changes of hemodynamic responses and
bispectral index scores compared with the Macintosh
laryngoscope. J Neurosurg Anesthesiol, 21:292-296,
2009.

[28]Kitagawa H, Imashuku Y, Yamazaki T Pediatric
airway scope is available for gastric tube insertion in
adult patients J Cardiothorac Vasc Anesth , 26:e52,
2012.

[29] Kitagawa H, Imashuku Y, Yamazaki T. The Airway
Scope: An aid also in transesophageal
echocardiography probe placement. J Cardiothorac
Vasc Anesth, 23:275,2009.

[30] Komasawa N, Ueki R, Itani M,Nomura H, Nishi S,
Kaminoh Y. Evaluation of tracheal intubation in
several positions by the Pentax-AWS Airway Scope:a
manikin study. J Anesth, 24;908-912, 2010.

[31]Imashuku Y, Sukenaga C,Sonobe S, Kitagawa H.
Tracheal intubation with the Airway Scope in
congestive heart failure patients. Anaesth Intensive
Care, 39:767, 2011.

[32] Asai T. Tracheal intubation with restricted access: a
randomized comparison of the pentax-Airway Scope
and Macintosh laryngoscope in a manikin.
Anaesthesia, 64:1114-1117, 2009.

[33]Imashuku Y, Kojima A, Takahashi K, Kitagawa H.
Problematic use of a Pentax AWS-S200 in emergency
disaster medicine. Anaesthesia, 72:1045, 2017.

[34] Truszewski Z, Czyzewski L, Smereka J, Krajewski P,
Fudalej M, madziala M,Szarpak L. Ability of
paramedics to perform endotracheal intubation
during continuous chest compressions: a randomized
cadaver study comparing Pentax AWS and Macintosh
laryngoscopes. Am J Emerg Med, 34:1835-1839,
2016.

[35] Imashuku Y, Kitagawa H, Ishikawa Y. Airtraq optical
laryngoscope has an advantage over Macintosh
laryngoscope for presbyopic anaesthetists.
Anaesthesia, 65:309-310, 2010.

[36]Maharaj CH, Costello JF, Harte BH, Laffey JG.
Evaluation of the Airtraq and Macintosh
laryngoscopes in patients at increased risk for
difficult tracheal intubation. Anaesthesia, 63:182-188,
2008.

[B7]&EEw. =7 h I v 7 BESEBTRZZLOD,
O X5 DB X ? Lisa,20;142-144, 2013.

[38] Imashuku Y, Kitagawa H, Kura M, Otada H. New
technique using an Airtraq optical laryngoscope in
emergencies. J Clin Anesth, 40:83-84, 2017.

[39] Shippey B, Ray D, McKeown D. Use of the McGrath
videolaryngoscope in the management of difficult
and failed tracheal intubation. Br J Anaesth,100:
116-119, 2008.

[40] Wallace CD, Foulds LT, McLeod GA, YoungerRA,
McGuire BE. A comparison of the ease of tracheal
intubation using a McGrath MAC laryngoscope and a
standard Macintosh laryngoscope.
Anaesthesia,70:1281-1285, 2015.

[41] Taylor AM, Peck M, Launcelott S, Hung OR, Law JA,
MacQuarrie K, McKeen D, George RB, Ngan J. The
McGrath Series 5 videolaryngoscope vs the
macintosh laryngoscope: a randomised, controlled
trial in patients with a simulated difficult airway.
Anaesthesia 68:142-147, 2013.

[42] Greer D, Marshall KE, Bevans S, Standlee A,
McAdams P, Harsha W. Review of videolaryngoscopy
pharyngeal wall injuries. Laryngoscope,127:349-353,
2017.

(43l B EF =, SFHEE, HikEmX, FIHFRK,
g, AN HR. FMEAHEST L TREEDOH D
W SF 55 12 %6 L C McGRATH MAC b 5 A Wi 9F 8
ZER L7z 1 AEG]. BIR PRI, 41:79-80, 2017.

[44] Aziz M, Ansgar MB, Healy DW, WillettAW, Shanks
A, Tremper T, Jameson L, Ragheb J, Biggs
DA,Paganelli WC, Rao J, Epps JL, Colquhoun DA,
Bakke P, Kheterpal S. Success of intubation rescue
techniques after failed direct laryngoscopy in adults.
Anesthesiology, 125:656-666, 2016.

[45] Imashuku Y, Kitagawa H, Mizuno T. Evaluation of a
new laryngoscope according to preparation
time.Saudi J Anaesth. 12:351-353, 2018.

-41 -



