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1. FAEE

1-1 AEDOEFR L BN

ERE 1 TRES K (Emergency room: ER) CTHEEIZITbN D, EE A fehy Th
Do LIPLIRNG, ER TOER ﬁﬁﬁﬁirr+\ﬁﬁﬁ%¢ékw®ﬁﬁ%@%%
DN 2) BERE L7, T LHREHEICHEL TWRWERE THLHE, £ LT3
B AEBRTFH TR N VR Sicky, Fili=E (Operatmg room: OR) TDFH|
R RERE LD T o LHEENE< 2D [1,2], BIAIXRETHEREER I EBET 5
%4@ERT@61%5%U37]T%5@K%L/ORT@O&&”H&B]T%éoﬁ
FAFRIMIE, A S WEERFE, AR, & L CIMEIR2 CoEE RS E
HAERESNEE DRI, FHEICER TIXOR L0 - L@ [1-8],

W72 NES° DAM T34 ZADKINZ., 26 OEERZETRE DS BHEDI A L
B LTV D [14-17], i€ > T ER (2 Y] 72 AU TR DAM 7 /34 A3 ST
HETIEETHS, LLENS, AFERICBITAZNHOEHIRIL, RAETH-
7=,

B OME [14-17]1 12X TEBEsh. ER X Intensive care unit (ICU) 72 £ DOHTIZ
05T, DAM 731 AT OR DENEFHED L DIZT HRETH D] LHRREN
TWD, AAMEER 2 (18] KEFRELE2 [19]. Difficult airway society [20] D5
BEBTA RT7A 1% ORIZHE S4L5HXE DAM 731 ZA 2Bk L T\ 5, Fix
WEUBTAINC T D R 7 2 —~U 2T A [21] °HARERIRRFEEZEE ICU [22] 2
INGDOHA RTAHEL T, HWUARKEEHEERZMA TWDHEE D Mhifi& L,

LU S, AFERIZBWTH LD AES DAM 734 AR, ZiILH O L
TRGEEET LT Y XA [18-20] DELS DN E 22y, oIS Twn
7200,

ROEEHITRAEFZOEERAHO —>THLHD [23], LNLAFMERIZEBITS L
Trv—7ur I NI TELT, KEFHOHEE HFIEZON T, AN



MNEFEEE > TR, 2EO ER TEEMICED L) ICKEEFOHEFEL T
WoHD, A BIZED FE TR 2T — 2R 72moT-,

MR 72 [E RS OfERIL DAM ICB W CHERA R 2 EH TH D [18-20], BHARE
FE OMERRITIZ, 7 A MY OEHANRBEELRFREELHWHIETHY [24-26],
ER BB ERFICZNEZ L —F — T2 2 LM< TW D [14], L
L2 s, RMERICBIT LA T 7 A NUMEHERIZET LT —ZIIRELTWD,

I oDIREZHEA T, Fx TR 25 LT,

AHAEOBHINL, AMERIZHIT D (1) ARERI L DAM 7 /31 2O\ TH
EMZTHITEL (2) ZNHOEFEN DAM 743 U X AOHESE [18-20] 2> 5 EIH
EODBET A2, B) AMERICBITAIXEEH N L —=2 770l T Ax ik
b+ 2%, LT @) [RUEHREOHREROTZOO AT 7 A N U OFEHOBPLUIZ DV TH
SEMCTHIE, THD,
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(1) WETVIA v LRERNS

AL ARE O A ARAEFLHER A R E R (530 MiFk/47 #5E IR & 5 &
LBt sE T 5, T 6 OXIGHEBID U 2 MILLF D URL BRIz
http://www.jaam.jp/html/shisetsu/senmoni-s.htm (#5f¢ H 2016 4F 6 H 15 H)

fRE RS EM R MEEA R OKRBOR (KRRES 2751, /KB H 2016 £ 6 /] 27
H)., 2016 47 HICH R ARXOREZE CEROEEIZM) %, EilO x4 ik (2 E
K LTz, BIERZAREZRRY LT 2525, EETSEIR] S U728 2 ook (E
[FE L7z, #IEORRES TRIEDG SR Mo hiakizid, 2016 42 9 HIZTRAE O fH%
ATo T, BV ~A U RIENEEHED, £ DM non-responder follow up technique I3
H7einoiz,

¥, AAREEFRRTRERSEMERERRGEELEIIU T OomY TH 5
(http://www.jaam.jp/html/info/2016/pdf/info-20160331.pdf, £f¢ H 2016 46 A) :
CREEHMR D Z L,

FREOBEBEEZZEL TND Z L,
MEHETHE SN DOIRBBEEZRDBEZIT AN TS Z &,
Besh it 1 (CPA) E Z Bz IF AN TS Z &,
MABHMEN 24U EFEES LTEHE LWL Z L,
BB OISR LRI e S Tnd Z &,

BB OFALEN WD Z &,

FREHERDERICET 2EE{PEDHD 2 &,

—_—

c IS e Y B N VS N S

(2) REHE

ARRFTOFREEH 28T 2RI, U TOEREZEIZLIZ,

1) AFIEBEATERRE S 2T & [21]. BLOICU [22] OXIEEHEHEZ 4 L2
Hex OFATHIGE,

2) MESNCHEAT S ARSI THFE (ER [27-35] | ICU [36-40], THi= [41-44], B
K OYRPERTERTIRLE > AT L [45-47]),



TN HIRAIEOBERLETE | MR EME, REHEMENOHER SN D HET —
LAWNTHEE S, 2016 4 4 AICHRERE Lz, ZORFE CHEA L-FHEEITERIC
GRS LCUSA LTz,

FHAEHHIZLLT A-E O Th D -

A. FERR DR

EI. RPREL 2015 ORI RCR A BE & & oA i i D SRR 72 1 A 45
MislZ e Lz,

ER X (a) K=9FPE ER 2 ifiHFJ%B%E ER 7>, (b) High volume ER 7% 5 TZ2W >, (c)
BeanBat v 2 =it 5 TRV (dyNEBERE T 2 =T 5 TROVD (o) KHD
&z % ER M 9 TRV, IZ53¥ L7-, High volume ER [T4F MR A BN B4
INEB—UAHEL (AL 25%) LINOfigk & EF LT, Rumiiat v ¥ — 132 A7 B
DEFHE - 7= (http://www.mhlw.go.jp/stf/shingi/2r9852000002umg2-
att/2r9852000002umiy.pdf i H 2016 46 A 15 H) , T abbmkatr L ¥ —¢&
T, BEELREBEOERLMEAT 22 L2 HNE LT, #EMRIRET 5 ERFRG
B S ERE SN 3 REE R D Z & Th b, AfmileEtE 2 —D%ERk
U A MILLF® URL 205 ATF-RIEE T H % http://www.jaam.jp/html/shisetsu/qq-center.htm
(Hft H 2016 £F 6 7 15 H), BB 0O/NE 15 B 58 O BLE
(http://www.mhlw.go.jp/file/05-Shingikai-12401000-Hokenkyoku-Soumuka/0000096262.pdf,
P H 201747 H 21 H) 22 L, KO KEE L X —%2 VA VT v Lz, #%
BARIROEBREDERIZ LTeh > T, KETEZFE LT
(http://www.stat.go.jp/data/kokusei/2010/users-g/word7.htm, %%t H 2017 47 H 21 H) .
T h, KA ER &3, HBUETIXHES (23 X) I KOG BIniRIE TED bz
2 20 OB EATICH D ER DHETH D,

B. AWEIR

ANHJEJFIZDOWTH BT 572012, AFHAETIX ER OEBEHRI O~ /37 — (H
DALy T, WER DAL v T KB BERFCBENBIEE ) & F IS E P S
LINEMNEI D) BLO, ER A ¥ v 7 OHMEERKICOVWTHAELZ, ERAX v 7
& U CHILE/SBIIPHEE (2644 3HERALLE) 13E&D 503, PIHHMEE (% 12 4H)
IEDRWEI LTz, g &, B IERIRRCE IR R 2 & KOEE PRIZGE



L7ERN L OIREE EER L [22], AEZEICOFREROERZ ST 7= CEROEEIZ ),
ER #)7%5 [= Ail DO BE P [ G 1T — AL E N B ARR P =R O E# (http://www.japan-
senmon-i.jp, £t H 2016 4F 3 A) (2t~ 7,

C.DAM T /31 A
RIZ, RO ER TED X 972 DAM 731 ARG L0 60T 57201,

ER IZLL FO# BB STV D0 E D EM LT,

(1) EHMEEAEE L LSRR (v ¥ by o BRI, I T —RUEEREE, ~ v oA Y
WrIASR, AX ALy b, HAZTRAT 4 v 7 T V)

Q) ERHESRE (U7 AMREEE L 2 Opain4 . HMERUE SCBE, WiTHERERE S A,
SRR ROE R B

) NEHASE (FMERELEZOEM4,. BROBIORAETT 72 A1)

(4) DAM »— b DAL N

(5) R OFAIGERA BURAI iR £ L TR

FATIFFRIC IV T, Fox 1T ICU THE L#RED 60%F2E LBEA S Tnan
ZLIWZERLE 221, LLAann, ZOHEHBIZOWTIREETRET HHENTE
BRnolo, £ZT, AFETIEIZORASZFART 5720, TERIZHM L7
W EEZ TR, FOBBICOWTHER L (8 R 5 13V KGE i
RE1TH . A ESRARFRZ EEb7Z2n, a X baEn, ERICERL TRy, 2
DO HFEE T2 b D A EERN, £ OO 1T H S 480 L
72)e AVEHROSOE PR B E, Bk R Z2RIEIBA %~ 72Dy, AR ERT DI
M Xpll LTz,

D. REFH N L —=2F7Tn ST A
AERIZBITHLYTF oy —7n 77 I SN TELT, KEEHROHE T
BIZoWTH, FEHERZW 23], A ER ICHEIT 2REEHZEFILELZHONCT 572
DIZ, B OBERZIHEEICS T 2XEER N —=27 71 77 AZONT
ST [FRFEE(FHTE) IHE, DAM v 2L —3a v b L—=7 5D DAM i
o VAXUELEHLIABORERR L —=2 7 ZOMOBRED B4 T
% b OEBEERIN, T OME R U254 138 BEtE 2800,
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E. 17 A M) 2fER L-R[EHRE ORER

AF ER IZF31T 5 post intubation care DELR A LT 2812, BT A M UIREA
F(EEANLARXD) L EOREREREOMMMEE (BRES . Rraflis, &b
720N [30,33] (ZOWTERI LT,

FATHFZEIC BN T, Fox 1T ICU TORBIFERFZ, WA 7 A MU BMER SN D
MR PEHRRE CHLIFEHOLMNI LT 22, LLans, ZOHEBIZOW TR
SHTRETE RN o7, T T, AFETIXZOMRARZRRT 5729, ER TOE
SRERIC [H7 7 A N ZHERER L2V E& X T hEskIZ OB B IZ OV TER-
Lz [EIZho5E (] B, 2, SEfFERmmES) THREL TS, B0
AR, 2AIBREW, ERICE->TELELTHD, HHICENLTH RN, ZoMo
BEPRE DRSS 5 b O EEGEIR, ZOMAZERIN L2561 H HELE S BN,

F. B HFEEin
ER TOREBIHEIHIEELTWVWAZ L, TRLTWAZ L, ZLTEDOMD = R
¥ NERIZOWT B HERHEM A 5% 7,

Q) REERLET U M LEE

ARRFHZ I T 2 BBEERIT, KB, High volume ER, BBt v ¥ —, K#
M ER 7 E D ER FptE L LT, T b 2B ERICRE LB RIX, 2 b OF#E%
H O ER L EBE T E OBEMERER SN T DAL THD [71-74], T DT
FENZIFESNT, Fx XI5 D ER OFFEN, DAM 73 A0H 7 7 A N ZffioTz
post intubation care D E 72 EIZHELZ 52 T Db Litewn, &E&E X7,
AKRFHIBT 27 7 M LR, (1) 24 FFE 2 AL EDOANFRHERTE 200 (2)
I EERENE SIS0 (3)DAM B — FELILD D (4) ARIOKOERELR SR B35
SNDD (5) D7e b — O DORFIEERIN G LD D, (6) KUEEHHEHFO B E L
THREBRIHEZE L LT D0, £ LT((T) [UERHEOWRICEIZA T ) A ) &
AL THWENE I, THhDH, LD (1)-(4) 13 HARER S, K E R
23, Difficult airway society L EIDMEE T2 DAM A R A 2, @ L TREi S
NTWAHHEZEZ DAM OFIA, BXOT A A THDH [18-20], 24 FEfiI 2 ALLED A
FAMRTE D) 1T, &MH ERIZ 2 AL EERZEE LTV, FICHENBIEE
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(FRERF DS FPR R 2 A8 E) 0> B IS B O EEE N FIRE 22 5510 TRERCFTRE) &Il L7z
[22], AMVEHOSGEMESR L, ik FRE 22RO Y » Ry, AR EXT U0l
LN LNLSEIT ERCATRE] &Il L7z, AF ER ITH1T 5 aHE A (Rapid
sequence intubation: LA RSI) OHLKIZI 5Tz, A EIORGETIXm bzl o
LT U NI LEEO—DIZE D, FINETOR/ERE ML —= 7L BAF
BEOROEIIE X OEIHEOR & O B2 i 5 SURD 2 H 572D [48-
50], TREHFHOHE & L CMBEIFHEZ LEICLTWD ] FE2Z2 KRSV hOD
EDIT LTe, BAFEIZIB W Tl b EE/RFEL 23 5 W 7513 Endtidal CO, (EtCO,) D
BHETHY ., ERICBWTHASHERES N TWD [14,2426] , 6> TARBBTIE. TR
BIEOWRIZH T ) A MY ZFHIHEA LD 270 b AEEOOEDIZE
Wi,

(4) FREHEAT

FT. HEHAOZN LU OWTRERHE TT L7z, RIT, EREo7 7 A
FRlE b B HIN (K529PFE. High volume ER, RufvkAa > ¥ — KEHiE ER) & D
B %, Fisher fE 2 U CREMT L7z, Z OfEMT TILRIBIEZ BRI L complete data
set M L7, WIT, ZHHD 4 OORFREERPZME L TWDHAREMEZEZEEL T, %
7% & logistic [RIF0HT 2 W TR odd b2 H L7z, 2EBEMHTICE T,
multicollinearity % 719" % 72 ®|Z variance-inflation factor % V>, model DA X
Hosmer-Lemeshow goodness-of-fit test % VN CTHE L7z, 2T DORMEHFMIIL IBM SPSS
Statistics for Windows, version 21.0 (IBM Corp., Armonk, NY)% ] L T{TV>, P<0.05 %
b o THRMAIIAEZED Y LW LT,

5) B YA ARkE

OO T T = T OBFET,  G*Power 3 for Windows (Heinrich Heine University,
Diisseldorf, Germany) % f#i /| L "C A priori power analysis 17> 7=, R EEHETET D%
(2. Fox AFRICU THEAT L7 SEATHISEZ Iz [41], ERICB T 5751 E&RREB X
U'DAM I — F DIRAFRE 60% ERET D & K 10%D outcome difference & & 32
BB R wiE 025 Th o7z, 0=0.05 &5 L, F8E 126 DY TV (&K
T 252) M 80% DR ) AR T D72 DIZMETH - Tz,
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2. AERER

2-1 7 — FEIZER
AR AN RET 2 AT MBS 530 Mo 5 b, 324 s/ Ha
& L7 (% 61.1%),

2-2 [EIEHERR D EATER

AR ORI, AERAEER I ANEE, % LT ER &1 7 & ST AN #
ELUTOE 1ICRT,
<F 1 EEHER DR

EAER N=324 FIE (25%ME-75%1H)
eI IR 507 (390-684)
2015 R OAE SRR 1T ANLEEL 4044 (2838-5728)
ERD&Z A N (%)
BHEREIZ X D598 (N=324)

KF9PE ER 79 (24.4)
HitE ke ER 245 (75.6)
BABENEKICL DL (N=319)°

High volume ER® 80 (25.1)
st 239 (74.9)

B8 DORWEBIZ L D5 (N=324)

a2 —e 184 (56.8)
At o2 —Lsk 140 (43.2)
INERam R o Z e 8(2.5)
NER R v 2 — DAk 316 (97.5)
EBTEIC K B3 (N=324)

KAR ik ER? 117 (36.1)
LSt 207 (63.9)

5 ODKBEN D ST,

bAEMRCEESZ T AN BN E =Sk (5728) LA ETH DR,
© JEATHEE OBUEIZ LV RE LT,

I IRBE R R OEBFEDERIC LY FFE L,
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KEIRPE ER 1R FIE TR 2R D 24.4%., RmREt o 2 —13 56.8%., /IR
v H—1%2.5%., = L TRETE ER X 36.1%TH -7,

2-3 ABIEIR
I ER W ER ORI DO~ 3T — B L OEAEBRICOVWTEM L, #2
ORGSR A5,

<F2ER FHEMOEHBEEN D= U —8B L OEMEGK>

ER EMi$ (B&HY N=317)" N (%)
A B
1 A 75 (23.7)
2 ADLE 242 (76.3)
REH
1 A 142 (44.8)
2 NPLE 175 (55.2)
BEN D> & B S ER EEE 23 Al BE © 220 (69.4)
ER FEEHf © N=3697
BRI 1223 (33.1)
SRR 726 (19.6)
T B N R R = 350 (9.5)
i S| Z AR ]S 328 (8.9)
VRIS B R = 322 (8.7)
AR R = 313 (8.5)
Jibd ) R = 266 (7.2)
/NER R 202 (5.5)
R s N R RE R = 126 (3.4)
R MR P R R = 88 (2.4)
W AIKESY SN IES 78 (2.1)
ZOMOHEE 579 (15.7)
T ODKRBED D -T2,

2 2 LA EORKRENKE S BERIZHEE L TV 270y, KB MEMRIZE R L 72BN B E
RIS L IR b OIGERNHFITE LN D L ER,
oL (IR
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2 NP EDERTD ER NIZENES L T2 fiiskid H 85 C 76.3%., REH T 552%ThHh
o7, KA ED 2 NELEOANFD 24 WRAHI CTHER CTE 5 JiaklE 69.4% Tdh >
72o BER EEIEMOBMME L L, BEREMENKRZ 33.1%) Tho7oh, il
PSMZ BAMVE, TEERANEL, BETEAMEL, BREMEL, SRHER e E SRR R aFio
ToERS ER ICHEE L TWD Z EARENnT,

-4 [EEMRERGE & BEAR R, REHESRE. SARNRERRSR

ER T} B 25 EHMEEASE & Bt B RUHE & B SR KOE R 2R B
[ZOWTER L., £3IRTHEZG,

<K 3 FERELRABEHRERE>

HE (EZ&HY N=324) N (%)
IELEMEERSE L BEAR R
~ v XU by Va2 BRI (71— Rilii) 324 (100)
BEY A O T L— R 319 (98.5)
7 —RUMREREE (7L — REARY) 179 (55.2)
A A ADEM T L— R 159 (49.1)
~ v 3 A FRUMEBEEE 55 (17.0)
AHEA Ly b 321 (99.1)
HIETTGAT 4T TV— 159 (49.1)
REMBESRE
7 A MEEREE 285 (88.0)
Airway Scope® 228 (70.4)
McGRATH® MAC 162 (50.0)
C-MAC® 11 (3.4)
GlideScope® 10 (3.1)
King Vision® 6(1.9)
%@@ 8(2.5)
MRS 3BT 195 (60.2)
@ﬁiﬁﬁ%v% 9(2.8)
AR KBRS R 310 (95.7)
ik FOR IR 2R - BIBE S > K 246 (75.9)
AR LT DI 64 (19.8)
EERIE

19



TRTOBEZEMR THELND@MEIT~Y vy X by V2 BGEHEDO A Th o7z,
90%3IT\ N ER 28 &7 A MzBASE 2 FrfE L CTUh /o, Airway scope®23 i $ % < |

1% McGRATH MAC® Th - 72, £ Do &7 AMEEAEEIZ 1T Coopdech Video

laryngoscope Portable (VLP-100) ®, A% A L' v h2Aa—7®, v/ F a2 —ZXAa—7®,
774 RAI=TeNThZh 12§ >HEN TN D,

NBHZIBETERT NA A8 5 ER1£95.7% T o 7=, = OPNERITEm R R 220 -
HIBHE Y RN 75.9%THYD, AAXELXT oDy FOHBD 19.8% T -7,

2-5 REHRHEER

ER TH LN D REHRGE RICHOWTER L, BLTOR 4 ITRTEZE 25,

<k 4 REFHKEE>

REBZSHE (RIZEDHY N=324) N (%)
BAO=T D<A 278 (85.8)
RSmTT v oA 313 (96.6)
PP AR E 167 (51.5)

i-gel® 102 (31.5)

LMA Classic® 39 (12.0)

LMA ProSeal® 28 (8.6)

air-Q® 11 (3.4)

LMA Fastrach® 6(1.9)

LMA Supreme® 2 (0.6)

Laryngeal tube® 2 (0.6)

Z DA 6 (1.9)
A g B AR 0B N=157
TR N 72 5 5 I B SGE PR 21T 92 (58.6)
fEICEN T2 62 (39.5)
A g ENAE A E Bbln 29 (18.5)
I A RAEW 5(3.2)
Z DAt 38 (24.2)
TEERIE

A ESRENS LN DRI CTh o7, A EZREOD top share | L i-gel® T, X

20



1T LMA classic® Th o7, ZDMIZE £ 55 E4s 1T Ambu AuraOnce® . Ambu
Aura-i®, Combitube®72 & T 5,

P Eas B AR 2 B2 B iR X, T8 R 22 55 1 AV KGEREDR 21T 9 1(58.6%).
BLO, MEAIZERLTWRW] 39.5%)TH-o 7,

A ERRE AR [Z2OMOBE] OWFRIEL, L FICRTEY Tho (FEEH).
> igel,airQ, 7 U VTNV R T N Ty ZIXTFINEICE M, LEIG U TR

Do

> ope =TI MER L TV D,

> ope EIZIIH D,

> FIRENHERES, F<IChboTIBONDSMNG

> FIENICHEM SN CTRY ., ARSI RTEECITd 228, f B 13 T/
722D ER WHETRIZ L TR0y,

> FINEIZH D
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2-11 7 U o AEEIZE KT EEER O ST

WICATREDO T 7 N LFEIEL ER XA 7 (KFWbE/ %P ER. High volume /% @
fin, BILORmEE ¥ —/ZDM) L OREL, HAR (Fisher E) B L OEE
#=ET /L (Logistic [BRHT) 2 HWTHNT Lz, fREZLLTOE 91277,

<K IER XA T LT U b LFEEDORES

IS Bf#AT EZ v
HHE % Crude OR Adjusted OR
(95 % CI) P (95 % CI) P
B2 NALEDAFERH B
KFIEBE ER 848  3.4(1.7-6.5)  <0.001 3.3 (1.7-6.8) <0.001
High-volume ER 73.8  1.4(0.8-2.5) 0.3 1.4 (0.7-2.5) 0.3
Bt Z— 739  1.9(1.2-3.0) 0.008 1.8 (1.1-3.0) 0.02
REBTHIFE ER 752 1.7(1.1-2.9) 0.03 1.7 (1.0-2.9) 0.06
FM LSRR H 5
KFIEBE ER 60.8  1.6(1.0-2.4) 0.07 1.6 (1.0-2.8) 0.08
High-volume ER 562 1.3(0.8-2.2) 0.3 1.4 (0.8-2.4) 0.2
BmEat 2 — 54.3 1.3 (0.8-2.0) 0.3 1.2 (0.7-1.8) 0.5
REBTHIFE ER 496  0.9(0.6-1.4) 0.6 0.8 (0.5-1.3) 0.4
SR RETRIREGE RS H 5
KFHEBE ER 93.7  0.6(0.2-1.7) 0.3 0.7 (0.2-2.3) 0.5
High-volume ER 95 0.7 (0.2-2.5) 0.7 0.7 (0.2-2.6) 0.6
BmEat s Z— 95.7  1.0(0.3-2.9) 1 1.2 (0.4-3.7) 0.8
REBTHIFE ER 94 0.6 (0.2-1.6) 0.3 0.7 (0.2-2.2) 0.5
DAM A — +3H 5
Kkt ER 49 4 1.0 (0.6-1.6) 1 1.0 (0.6—1.7) 0.9
High-volume ER 52.5 1.1 (0.7-1.9) 0.7 1.2 (0.7-2.0) 0.6
KemEat ¥ — 495  1.0(0.6-1.5) 1 1.0 (0.6-1.5) 1
KAR & ER 479 0.9 (0.6-1.4) 0.6 0.9 (0.6-1.4) 0.6
Dip &b —ofHERIN H 5
Kkt ER 83.5  2.9(1.5-5.5) 0.001 3.2 (1.6-6.5) 0.001
High-volume ER 80 2.2 (1.2-4.1) 0.01 22 (1.1-4.1) 0.02
KemEat ¥ — 788  3.0(1.94.9)  <0.001 2.7 (1.6-4.4) <0.001
KAR & ER 68.4 1.0 (0.6-1.6) 1 0.9 (0.5-1.6) 0.9
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IS Bf#AT EZ v
HHE % Crude OR Adjusted OR

(95 % CI) P (95 % CI) P
REARL (PN E) FHESME
REIrbE ER 203  0.3(0.2-0.6) <0.001 0.3 (0.2-0.6) <0.001
High-volume ER 38.8  1.0(0.6-1.7) 1 1.0 (0.6-1.7) 0.9
Bmat s ¥ — 337 0.6 (0.4-1.0) 0.05 0.7 (0.4-1.1) 0.08
KHBTiFE ER 35 0.8 (0.5-1.3) 0.34 0.8 (0.5-1.4) 0.5
T AN EERHREICER
REIrbE ER 532 1.4(0.9-2.4) 0.2 1.3 (0.8-2.3) 0.3
High-volume ER 475 1.0 (0.6-1.7) 1 0.9 (0.5-1.6) 0.8
Bmat s ¥ — 543  2.1(1.3-33)  0.002 2.1(1.3-3.3) 0.002
KHBTHiFE ER 453 0.9 (0.6-1.5) 0.7 0.9 (0.6-1.5) 0.7
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A THEAT S AVTZERL O SEATHIIE & Dbz T3 10 |

<# 10 77 My AEEOEBHLE>

24-h DAM B TR 22—
Pl aea=N B RGE 177 3t 751 BT AR
Reference country Ny 2T o7 H—k T—a )
(%) TERAREL (%) (%) HRFER (%)
A (%) (%) (%)
Morton et al. - B - - -
England Fi#kZe L 83.8 FiEie L 98 FLEIZR L LR L LR L
[27], 2000
Levitan et al. - - - - -
USA ALk L 52.6 L7 L 67.3° L7 L Lz L o 7e L N/R
[28], 1999
Walsh et al. [29],
Ireland ALk L 100 33.3 100 L7 L Lz L o 7e L N/R
2004
Deiorio et al. - B - - B B
USA RLHZR L Rz L L7 L FLHZR L L7 L L7 L 14¢ and 40¢
[30], 2005
Browne et al. New - . - B - - -
RLHZR L Lz L FLHZR L R L Lz L FodZe L FodZe L
[32],2015 Zealand
Langhan et al. - . - - - -
USA RLHZR L L7 L FLHZR L R L Lz L FidZe L 69
[33], 2008
Losek et al. [34], - - - - -
USA ke L 90.2 k7 L 82 L7 L RLHZR L RLHZR L
20082
Reeder et al. [35], - - - - -
USA ke L 66.1 R L 94.9 L7 L RLHZR L RLHZR L
2005
Present study,
Japan 69.4 51.5 49.7 95.7 68.5 38.6 47.8

2016
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DR A L, LLFORITTT XD iR 2157,

<k 11 EZEB X OFEEEHZRO ER X A 7 DEV>

ER type BI&HD (N=324) [EIE2L (N=206) p

KFIHBE ER 79 (24.4) 28 (13.6) 0.003
High-volume ER 80 (25.1) Not available Not available
BmEatr ¥ — 184 (56.8) 81 (39.3) <0.001

KAL P& ER 117 (36.1) 68 (33.0) 0.5
IR AT 2 — 8(2.5) 4 (1.9) 0.8

[ f R 1A IS KRR ER 6 L O Bat v # =8 E 2% TV 5 ER A3
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x4 OWFGET — LT Z @ Research Question ([ZHL Y #LA 72 [51], Setting (X —#%A0 72
HyElE ER CKHPE 2 NHEPE) Th D, ER NEHT2E 7T —ZX—2 &\, HBYIAlL
SOEEME. = L CEIEHEIME (AIS face=3) ® DAM scenario 23 Tl S 31 5 SMESE B % fil
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JELEY Bk RARA > MZERE L. &M (6:01 PM 705 8:00 AM) X OUEEK (T
offhours & 9 %) (ZHkE SN BERE L B B FPICHRE Sz BB RE 2 LLIRRGT L 7=,
A28 ST C off hours HEHRHEII XOEBIESOHED U 2 7 L5 L B L Tu 7z (odds ratio,
2.5;95% CI, 1.1-5.6; p = 0.033) , ff5IAROERERE, g A, Atz O A 8% O RZHE
(K% 2672 £ logistic AR 04T CIHHEE L7212 &, offhour #EIX Y A7 D LA L FEZRBEEHN H
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> BRLRFICR S TRNBE COMEITEEGHE TR vy 7 VI XML T
WET,

> EFATVLIRAE—/TT U x A AT — TG TG DA K LN BT
Do

> 12 GLide Scope & A& A LTEL,

> WHEERICIHE OFREL T HRIE, B 7 AMRIEE CITWEEEIX T =4 —C% Tk
o D,

> WHERERIIT=T VoA 22— TEIRS>TVET,

> BT A MEBEEE A A,
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> RUESEEAE T D,

I T AMEIASI A A L, EEERIT1T 9,

> EERENTHESNARICIE., EF M RN E L, & s R
L[EMROHERZ Lz BT, & 21T,

> EEIMERFIIHRL LTI AT v 7 AEMAL, BT AMEASITIT) LI L
TW5, (FERCIEARV, ERICH X D)

> oI 7T ARG, EEANTHRLAENOIEFET S Z L2080 T0na,

> AT, FERNELTHLT, H60LH, =T U= A Aa—7%HD DAM
HOT A 22 HELTHATHET,

> FI7XT7A4 BN, ANV RBIEHLTOET,

BFMEIHEAEA L TholX, RAIZLLZ2EHT22 2L, Ny a v RIZH

B2 L T8 TR, TD% XD, CTETHLHEMEL TV,

S AMEESE, T nraAa—TEEA LTS,

BT A MRS A Y T D T E,

BT AMEESE A LN E T, HEEICS LR E T,

BT AMEEAS OISR & il O R ARz, — N CHREECL B2 b X

IEETI DD LI L TVET,

> ERICIIET AMEHSE etc Z WO THHEHATE 2 X HITHEF L T 5,

A\

A\

YV V. V V

= SV

FRLO XD IZHEE O ER ST AMEIASIO A A2 R L Qe BT A MEIREE D A
FAOMRGEMEZSE L, & SIZHIE O attempt TR DR E EiF 5 2 & idkcAasdis©
TS EENTWD [52-57], EHICZOREIETICE EE 6T, ©F A MeiEss 4 ff
AT AR OB 25 = FH L T 2FNTE D, 2 AV MIGHR -2 X )
2, ZHIIHHEEOREIZCLIEFICAEATH 5, EBRIC T AMEEESIL, FFICRBRO%E
WERTOXETRERDIRZ LI, SO EREAEFRRZER NI L08R EN
TW5 [58-60], > CET AMEEASE A DAM 7' 7 77 4 A& EE 6T, WHEEDR
BIZID ARTWS ZEiE, SBETETERREIIRDEAS I,

L L7286, ICU setting CF74>417- Randomized Trial (2 X AUiE, ReEGEEK TOAFSE
LiES T, BT AMEEEEEIIAIEIO attempt TERENT D %% I3, [EREETET
B REE], REHREAIHEZ ST 2 L xR hotz (77, Z OWMEEZ MR L T
BHEPIC, & BIZ KB Randomized Trial DFE AL SN2 78], ZOWMEIC LN
(X, B 7 AMEEESIITEEMEIASIIC L LTI 2 BT e WIiEn 0 s, [ERE GO
JEU A7 % BR-SE Tz,

39



4. +HHROMER, ABROSERREZEDTE N I T T T T 1T 54 ZADHEfRE

>

V V. V V VYV V

BIE, DAM N ZEEL (2 L CTWE T, THEE L BEXAALTHERZED TR
D, WEZE U CTHHEEIC S DAM O 7 /L3 U XLA%EZBfR 1L CTH 6 9 /BT

7T

TE - A - B= K — - BT O,

SJUERAE Yy FONELZEEME L TWET,

T4 7 N7 7 3E5RE— MTEMLTWD,

W] % g S 2

Ny T oI —NazHIHELTH S,

Ny I T P TT7 o OEERICHONT, SN THER#E T AT Faan k9
RHDOENFKIZBNTNET

FIEA] « B ERI B R LY N—Z2DAM OF v b HAE LTS (MBI
L) ffE1T9 L2ICLTWD, WD NI TNy a—T 4 & BEL T

WD,

SOE BRI 04 A TR R 1] C ISl S AUE BB O e 2 4 91T - TR Y £
.
H
H

><

RF 5 B BH 0D e

ZDAM %% 2 i 5, AERISKGERERO FTREMEZ & 2 5, BVM #LSUZE R

T2,

YT P~ S DB S 2 <o T 0 R DHFE R S R D> H T )

R BRI RGE LR I D B 2 5, ARSI Z gD 720,

FIEOYRBICITR Y FTFROT=4 =0 H VD . ABHIIRE LRI E

WimaEty MEL T TV 5,

FRE REZ T D 20T, 3 <ITlmik FARENE OB 217 9,

%mﬂyﬁTmefﬁy%%o*k e Ecbrltdo2 L,
ICHRENEEZ B L, fRe TN RAEBE L OOREREICOEL LI L L

fmi#o

W78 < HOVRHORUERELR DS T & D2RRICHE(R L TV ET, IO attempt T 9 F 72>

nEIMEZE,

B RGERERICBNLD LD, TA ABHEL TV D,

CRBEIEBETH D . FFE BRI DR O T A W0 T Ek FUREN A

B TE D LM LAV L oL TnET,

B O ERBRE AT A2 DL LT T T

BHOT A AEHE LTS,

BVM %Zffi 9, fEEHEL LM B BE2FE S, RERbLI 20X 7nr a7y A

W= T2, HEEE). O DIV KUE MR IZ B A8 5
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> IO, NB O,

5. BEREDOTH &3t

> FHAEHIZ1T 9 (MOANS, LEMON, etc)**,

> RS NEEE RIS A HAFTR., EIROF = v 7 | KEREEOFEAEREST S
EPs

> 2 KT DAM O ERH,

> Difficult airway D7,

** DAM (O Mnemonic [75]

** MOANS L~ A 7 #5K % TH) 9% mnemonic "C Mask seal, Obesity/Obstruction, Aged
(over 55 years), No teeth, Stiff lungs DFAFTd 5, LEMON (IHFE K4 #1525
mnemonic C, Look externally, Evaluate 3-3-2, Mallampati, Obstruction/Obesity, Neck mobility T
bbH, TOMIZH, M L EA AR A 719 % RODS: Restricted mouth opening,
Obstruction, Disrupted or distorted airway, Stiff lungs or cervical spine <X°, Mk &E e R IR # 2
T#l4% SMART : Surgery (recent or remote), Mass (hematoma or abscess), Access or Anatomy
(obesity or poor landmarks), Radiation (or other tissue deformity), Tumor 3% 5, LU0 56,
ER TR 22 BRI I BRI Z L3IV DT, £ % H DAM O FHIZHS A #EZ 72
LGN D5 [1,2], (6> Tibl/e DAM 7 /31 ZDEHL, HENLDOV I al—vay
HETHANMEA TBILERLH D,

6. BWYIRHE

> RIPRHEN—Z2OREETY, FEEHOBREIHEEIZ S 1 FLL O PEHE
B IHTVET,

> RIRHER 2 BEEE L TR Y . HEROWFHE T A ADMA GO ELBILTL
JF ¥ —LTWET,

> FIHIWHEE ISR T AR RGERR DY I 2 L—a & 2 7 AIC 1 ERMEL T
W5,

> ANBZEIEL., £AF v 77 Bag Valve Mask (BVM) ICEHE L THL Z L 2R L
LTW5b,

7. ERRET = —7 DORER
> EtCO, Z 4 5, RIEFHREFIZLT RS,
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YV V VYV V

YV VYV Y V V VY VY VYV Y Y VYV VY VYV VYV *®

A\

Xp b & O EMR A HERITITY 2 &

BEfFECRWZ a2, < VRLERT D L OfE,

e CoO,E=F—%2MTHNSZ &

R IT AT R E & BT, EtCO, E=4 — TR LT\ 5,

Z DA,

FREATOEMARK TRWJEY 2R TSE D),
FHAKZES L2V E IR &2 TWET,

ASA @ DAM 7 /L T Y X LITHE - THEER 2K IE 2T > T D LB o TnET,
DAM /X 7 3/ERLH,

LOETEARI T IEAR I Ref & o % —/ICU D ABIi K T1T 9,

(ER ZEFIDMFLFEZE D THA,

DAM #— NI ER NIZ72< DP EE TRV IZ/T> TWET,

CPA D6 THuZ 72V~ ) A Ek U CHWrd 2 Ref] & fe/ MRIC T 2 5,
fg el (O~ v —) OFliE T 257208 < BB LT THVET,
NPPV HEH LT\ %,

RSIOT' v ha—nibkby 9,

LG\t 2 N 7R,

thsRAl 2R L ey UREBRL),

tAEANEL X U ¥ U £ TR,

105 SR AR FH 0D T 45 - R TS RRAT AR A

72 5 R EEA 2 ey (difficult airway 23 PARS LD EE) 7 L,
SIBBRA~OfH 2 L0 7e 8EiE BRI ete.),

BEOWRRE (FIEXEMOFEZRE) IS U T, &R, REFFER ELHEWoT
W5,

KOE b7 TR HIUEMEM TEOER G TV E T,
HEEORMBBEADR Y v TRAIED L, FHEAXIVIIAZ vy 7D 7 M
FVIELOERHLFFTLOETA,

PEERENRE~DRELE,

FRANER FICAZDLROALZA Ly ML THELTWET, 2fFllcAZ 1 L
v NERWEIFEZHZA D REROTLEL I N?

T TY L0,

8 R HERE (71 O et D 7= DR FURIEEIBE % » 2BV TV E T2, ENIT H Al
ATl TWET,

><
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YV V.V V V

A\

g oiy (HEfiF, FHETe) ., AR % TR 5] LTER AZ v 7D
EFEFRIC 2D L HICLTVET,
F—LERKTONZEH R Z v 7 08RGUIE U TS TE 20303 H EHEIZ T
ICLS =2 — 2 &k ST 5,

Fxy 7 VAN L, BHICIRADRWDERIZER L TV D,
BEZROBREOESTEAR—RIBEIL TTH 2L T, B2t - EEZED
TW5,

IR EMBGE R (NPPV) & L CERICA—bFE > FCS (ASV) Z#fE L. 5
FRA~OBEFH H N TIERERN Ny T U —CHEHRETH D720, HEDOE S5
FRCOMEE TOORETE L THEALTWD,

N —a—)L etc.

FMRERE DN\ N T2 D BRI ZHE U TIT - TV 5,

7' ha— L OERIZLTELT, HAOKEITENTND,
%ﬁ%ﬁ%?ﬁ%m%%t%ﬁ?yk%ﬁof%fﬁM¢5

TT U oA Aa—7 FUE I ER IZIZHH L TV e, FilfE, mAELY
VERE B T D,

MR EZREIEIH 0 0, WEITHERA LI A, BEFEIC 1@&#(#

R A2 ER IZF RS 20 E 9 Th O, KUBERIZTZIT TORWAERY
E@%ﬁ@@ﬁ%%%ﬂ%ﬁ%#é:&m;é[ﬁ%&@)x&ﬂ@mkwmb
T, BATHEMLARWHEE LTV D,
DAM 1 — b, Ny ZIERWAYRITEEH I LI — b, ICEEL TS (RE
EL)
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2-15 T OMOBER/2 A MNEHTE)

LUTIZZ ) —a Ay MRICEEH L Th o2 HE 2855877 5,

>

>
>
>

THA7Z NS OfFE S EE L BnET,

B OIFE KT HNMABE LN E ZATT,

DAM 71— b & & O BUEHfH T TF,

DAM F v MIOWTIFHRETLET, MEaT— FOF—ThA LEE L TWE
7

ICU TIZDAM 1 — MU NR—=2ZHEHLTEH, RENWIT TR TcZ LT
720, ER TH YR FFRLELEOEEZ < VIR LIT-> TV D28, BRIESF DI
DALy TINHERINTEY, FEREBFIIKE N7 7ABBETED, <V
BLEEEIT-> TN D,

EENTI I THREFUEZBZ LTIWT W EE X 508, OSITdo7-ickx
RN IR L TWANAYZ B 2 LITHE ARSI,

[gel (FNFEAEREHL TN
BEWRZEEEZDLZT VoA ZAa—FLISNT bR FEMEHSEIC BT 03O0
e B AT DHEDNRELY,

HMEEEIZ ACLS X° JATEC 72 & O3 A BRI IC/E L TV ET,

BUIWHEE D D72, AZ v T7HHD72< +37DAM O ML —="2 73 T&
TWEHA, GHOBEETT,

a1 T NA A W TIRET DRI 722 & THEEASE E A X A Ly FEWT
THE CELEMAH > TWHRN LET,

R LB LI FINEBICZ T U oA Aa—7 airrQ DIFMAHT YT 7 A, Fux
Vo TATFAREFEHLTHY £7,

ABERETHSTWET,

M5 : IHfEAZED] (E: EROBF/EHO~ U —iid) Lo Y E LI,
KAEDIED NELTT,

&5 DX (7 : ER © H /KM O~ R0 —Fid) (T8RRI 2l
SNELTHEHLTWS L9 Rfasx Tl 212 < W T,

R NG ~OxHnE R LI- 7 e —F ¥ — M AER LIEA LT 5

Y TIE 3 RBRORmI Tt v F — DA, 2&ﬁ%kbfﬁé$ 5875 ER 4
FrEHY L, ZRA~DSD DI &L L BIZER B TABRBMGHEMN L TS

i ER Z R L TV AIRBEN ED X 912 2 IREBABE ITRHE LT 2 28l
HVETOTHERLZHTE D EHFELNTT,
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UEETH DAM > b OHE(FR DAM (X7 53Rk & D T < B ZRIK L &
L7z,

YPBED ER BHIZOWTIERR L ET, 5. WEEMICO W OERmat s ¥ —
HETHEZ LE L-, EH BFIX ER NOZIE (first touch) T X TEFKimkat
VH—EHREENMT o TOETH, KRB TR BrEE v 2 —FEE 2 408 3K
s Ly #IH - ZRBeEIERd o — DA OBIER AN Y EH T4~ 54 (P
FEARMHMEE ZFR<S) THIS L TWET,

UBED E R CREFEOZIF ANEIT>TET,
UBEOREYEIZAE O - K - BF) TBEAWV L TWET 2, JATEC X° DAM, %
DOt —ANEEH > TN ZERHELL, WMo TnET FRIRT T V),
WLk, = REaERmtE 2 —, —IREB L ORI E R xS & L ER B
XL -oTEY EHA, BHOARIIKME L X —DBIREZRESETWEEE
L7,

B MICHED Y,

EF A MEEES I IRELE S R, FINENICH O . HPMEAE BRI ICU, 1 A T %
IZHV, ER THLLHIAEAAETTN, ~AZEFHTICU ~AE I N T=E
~BEIL, ICURETINLOHEEZANSZEbH Y £9, FIiT ERIZIZBW
TWDE DT TIEZRWVWO T BF AMREESTIX /WY L LE LT,

T B NEE T,
FES LW U — FRETT, MERENE LS AERDMERICRD Z 2B
LET,

eI R T,

RGNz LT~ A7 BVM#BR EZRE L TRBY £,

Yt - %ﬁﬁkiﬁ TV — ICU LERZEENWHI L THY 3Tl LEbih
HREIZH Y £3, Fo, Brhix—oma Lt o 2 —I3hoHEICH Y 45
H Of Btk o % —0Ri T3,

HENIIBFN T SELIZH LD TR TETC<ND, TT VoA A= T4
Zdh b,
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3. B

AFRAIZ LY . A ERICET 2 AWEJR, BASH TS DAM 7351 X, K
B REEAIDAN I o T2, RSI D2 shiEH73 D72 < &b —2fi 2 b T\ % ER 1
BEO22BBETHY, F EEEL, BELUDAM 71— FB#EH SN TV DHEIEG, B &
OB T 7 A DY EN—F—ICRERRE OMERBICER L T 2EIEIE, K Tho
oo ZNHOT—H L, AFRD ER 1BV TIX, RSI, rescue strategy. post intubation
care & FDEGEE RO T IENEREIL SN TV RNWEEREBE L TN D,

Fio, Fex X ER ICEG T 5 EMO LR ERRTE 70, DAM OEE HIEIC H 1720
DONY Z—2 a3 URnbLFITHIER Lz,

3-1 A#F ER BT 5759 L35 R ElfE

ABRFHZBNT, FM EEANSE LD ER IZ2IEROREHTH 72 (£ 4 2HR),
AT TR, TANLT Y RIFIE, 2L TT A Y BERETHAIT S WO
TiE, A EAREIT 66.1-100%D ER TH STz (R 10 2H), A ER T
P EEREITEEANEIC I L CRE DS BN TV D EE X L9, A KT X —~Y 2T
I [21] <2 H AEFIRESEE ICU [22] THEAT L 7=, Fox OFEATHIZE T b [k
W Bile, ER R ICU IZRT 2 /EME ORBITIBMACT D Z ENmbh Tl
D [1-8], K& ORERDEIRD Ny 7T v TTT7 0 afOoRETHLD (BEDTER
£) FESRED L A% 2 —F 31 2 & LTCOAAMITIMBEER CIZ ok s
VANEBEINTEY [18-20]. IR TH HEEPHRB I TN D [61-
631,

AFRDZ < O ER TR LA REE CTh 5 BRI, [RERGE IC#E® L7255
A BIRETEIREZ1T O ) 2O Th ol (F4), HAEITEMDO Y 27 2L L, #
KB L WEITHFEDRRE L GGIL, A EHFREICL IV AF2—I0 LA, LD
MEERNBIXGEZ e Db Livg, Lo, 72 & A REFEE O DAM Th - T
b, ELLSAMEREZEATIUT, 2 < O5GHEURERD L FTRE Th 5 FHD 00
Mo TW5, Bl 21X Lockey, Combes, L C Timmermann © (2 XAUX, JHEPLaT CUE T
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%K%f%otEW(ﬁ&%@)@émﬁ R g BAT K0 5y ZaER L AR &
o, #EA W LT RETE . EIIN BBV R D ETRRIZT Y v
T&7Ev 9 [61-65],

A ER DL THM EEENKER CH L 5 —DOHREERBER L, [HM ERE
OFERICFENTH D720 (F4) Tholo, WM, TETFIOREEGILISLCH
M L#r H 20l U CHUR A LT DRI 3iR D 22 <L L bifAT 235 ITHEE R
DHBETHH 9, o> T, TTITHATUMR T HIEM SN TV D X 512 [63, 66, 67].
APy 7TV Ialb—va e, FINETOWMEFEDEE T v /T Ly
HHEN, FMEREOFACHEEZRDL, Lo SOBETELLEHTLZ LICHH
AR SR Y A WA AN

3-2 A3 ER (28I} 5 DAM & — h DEFFE
ABFHZHRWT, ER NICEF O DAM B — B3 % 5 LA LTl 3 Bl F Cdh
S7= (FS5SBM), ZHUIMMEORE S 1TIER%ETH D (37 10), Walsh[29] Hizkn
X, &7 AT FIEFEO ER TDAM 71— R LNLEIEIL333% ThoTo, £
(ZXF L FiT=E T DAM 7 — RS LD MERIT 90% U L THD & D [41,42],
X, LAERDOEFNPTFINEL Y DAM 71— FZIEL <Efii L T MEERH D
[40], ERVZFFELVEFEN LY EE T, XEBMEICESLCE LR AT LHIRS
NOEMBETHD, 0K RPEA 2255 TlX DAM & — R &2 @0l lidfi L [—#o
DAM T34 A | (THIRICT 7 B A TEHHENEETH D [18-20],
IZIEL < DAM 1 — b Z BT AUTKOE~ R T A o F DR E < 3 5 ATRetkn

HD, AT [68] IZLALX, DAM 1 — FOIE# L, =2l —Yar bl—=Vv
7% G afEREEEGE T 1 /7 AOB ALY | ERICEB T 5 BESRHRAE i
PROFIG AW LT,

72, AL DAM U — FONED, MR EICRKE S RR->TVL I EICHERL
7o DAM 71— F OWNEIL, HEIZIIFMELFECICT LI TH D [14], bk
(B ORRIRER O DA BT A > [18-20] 233 L CHELE L T\ % DAM & — b D
BRI TO®EY TH S -
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ERMEIASE E S ESE R F A T A ADT L— R

BT A MR

WL ODDY A ZADKEF 2 —7

APV N, HEATZTAT 4 w7 TV~ GeFa—T4r baT a—H—
Fa—T T I AF 2Ty —

AP EZRE QB SEET T U = A 25 UK T 1 A

AR SGETER T /31 A

IR A= A —

ML S8t

IhEZZICAMKOBUIRICE DY DAM I — M2+ 5 2 LR E LUy,

V V ¥V ¥V V V V V V

3-3 AFRREIRITIIT B HtARF OFE
RAHFIEZEMH ER OF) 1/3 (21X, RSI D720 O fEAI2E N T e o7z
(F6), ZAUIARFIZENT, RSIOHEHIZKRERANAV == a2 BNbbsFEEZR LT
%, Hasegawa © [23] 23T L7z 10 O KRZFHEBE, THIHEE ER &2 & A TZBIEEIC &
AUX, ENZEINLD ERIZEWT RSIDEFIZIT 0-79% & RE RN =—2a U b o
el ESnTW5D, Fx D 324 fisxZIBIT DM RO/ R b . O OBFFERR & G
ERGR
23k~ 1%, RSI D72 O FhfR Al AT rTREME X K FWE & high-volume ER, %

LTRMPAEE X —THRIZEWI L E2R LT (£9), > TRSHTKFHRBE,
a2 —FO SR EFR R CHREICZ<IThh T\ LEZX bRD,

BHle Iz, ALK TIT o Z sk & [RBIEEAFSE (NEAR study) [7] 12 KA, RSIIX
AEIZ ER BT D XEE O EE 11T, SOHEOHE T BT Riolz b & T
Wb, BOIEAFIZEN TS ZHUSBIET DR R Sz [23,76], i b OB
RPFER ST D, 4K ER OXEE O LI RSI THY | RSHTRCREDHE
IRAFND—DL BRI TND
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3-4 A ERIZBIFAHT /7 A MY OFER

BRAKERERIIL—F =7 7 A MY 2R L TWD ER 1L 47.8% L D7 ho
72 (32 8)s ZAUIAFERIZEBWT, BT/ A U ZEH L7ZEHER 72 post intubation
care MEN. STV WHE /R LTV D,

N—=F—=NZHT 7 ARV R LURWEERIL, Mok B, B, e
DL, Fa—TOEVE)THRELTNDLTED, b LIIEMICE-TELELTH
5728 Thol- (38 &),

AT AR DON—F =L, BERME LB THEERRJERE DS IEL
BiE. MERZWESEDL RN DS S, BERT T 7T 4 AThHD [14,16], AT
I TAREE ) D72 NEE TRV T, KON R WEERRE X EMmA Th 2, EtCO, D
R, BOFREREE AR E S S WEERER FIETH D [10-12], Jaber H DR
B LT [69], V—F =72 d 7 A U O % & e intubation care bundle” D&
At BESKEHEOAEIMENERICIKT Lz W), REOAEFA [14] T,
DAM IZBF 507 7 A M) XL, D7 &< ONOEIEREHE & B L T
AV

AFLERIZHBWT, BT/ A bV %A L7z post intubation care 73 F (28 K L T <
ZEMEEND,

3-5 ER HEEDOBRRE R OLRME. B XU DAM HEEDLERME
ARRFHZHB VT, ER HEIEOHAKE RIS ThH o7z (£2) . KEFEMELISMNC
b AR, PEBRARNELEIE, BRI EE, IR s R
=, £ L THBREMEZEORA 21572 b OEMA ER ICEEEL Tz, - T, 4
ERiDONRy 7 777 RIZL->T, RBEHOBFRE LR o TWHZ LA THITE
%, O’Malley 5 I%Z D 3FEHEA (2" Multispecialty staffing model ”& £HL L T\ 5
[70], ZAUTAID ER DFHETH 5,

ARAEZIBE L. FREEHE 2 & OREBHZ ITHE R I3 2 OB E BBE HIEIC b
L DN = a URNHDLEPANTR -T2 (£ 7)., ZOXGEEHHE PEEEL S
AILTWRWENR DAM U Y —A RSI, % L T post intubation care DZARIED —>D
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BRER>TWDHARENDR DD, RSIOEN, LAF2—FT A ZDM, 17/ A
kU Z{#H L 7= post intubation care %5, KAHEHE DT DOOHR— LT 0T LD
FESLDIME T D,

3-6 ER D% A 7L DAM BIE DRI

BRI, REHEBE ER, High volume ER, 38 X O RE & v & —1% 24 B DX
v 77y IR A EERE RS Z ST DAM RN L 0 S TV AEAIN B
o7 (RIBM), Fo. RIS, [LEREREFERD 7 A N 20T 2 RITKRF
bt ER, BmRat ¥ —CHEIZED -T2 (9 SR,

FEATHRZE [71,72] W X TELZ A4 7D ER TEIL SN2 EBE 1L, —RAICho ER
TEHINAIDFENRBNE SN TWE, Tz, BL<EZ b AHIEJHE,
DAM T 3A ZApM 7 b b —8, THROWEICEHG L TCWDREEENH 5 L HELT
50

F 7. HREEMIHME 2 MZEIC L TV D EIA X, KB ER THEILD R o7 (£ 9
Z ), THIEBE ER O A K0 Zelik7e, B OERA B X 72 KGETHE 21T > T\ 5 &
E’-@% 50

3-7 AHFFDORA & FlR

AFFEDRFUILL T D 3 HTH %,

1. BRASESRD ARG ESSHMENHEfREMR D ER ICR 6N TWD, FRIER
EER DU ANMIAFTTEhotz, LLEnD, AAKAESZSIERE ER T
(. HIZDAM U V—ANARRLTEY, [EMERICH T/ A Y P—F —
AMERR 2 S TORW EHEIIT 5, FRIERE ER DO RER T RFFilE ER T

L BaREE Y —THL RN L TH D,
2. APAETILERICEIT 2K - HEREOHE, Blid DAM 7 /31 A TED X
ICREESGEIE R OAEE L CNDEDED T T 7T 4 IAIRIERIZ OV TR
LTV, ZABIZOWTIAHRI LR LIMABLETH D,

3. Bias DfF(E, HAEENHCGRAXTH 72720, VWb D Reporting bias 738 - 7=

AR D D, £z, HOHPLIMEEZME ST —_A T A LR L LI
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non-responder bias Z ZE T D MENH D, K 11IIRT L DI, BIEHRITAEIC
RERBER R a2 —REMX 1 Lo Tz, 16> T, BTOAAKRES

SFRE ERIZHEIT 5D DAM 734 A%, AHEECTRTEE L Y HIZ poor TH D

AIREMED B D,

IO DOHIFEDRA N & 575 AFFRIIZLL T D 2 DOR RN H D EEZ TN D,

1. [AERDPEAE Y (324/540 fiisk), A AEER O 2 < BEMGL, K
Eke ER, HiERE ER, Bt v & —, KESHiFE ER &2 MLk 22 fisk O
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Abstract

Background: Although human and equipment resources, proper training, and the verification of endotracheal
intubation are vital elements of difficult airway management (DAM), their availability in Japanese emergency
departments (EDs) has not been determined. How ED type and patient volume affect DAM preparation is also
unclear. We conducted the present survey to address this knowledge gaps.

Methods: This nationwide cross-sectional study was conducted from April to September 2016. All EDs received a
mailed questionnaire regarding their DAM resources, airway training methods, and capnometry use for tube
placement. Outcome measures were the availability of: (1) 24-h in-house back-up; (2) key DAM resources, including
a supraglottic airway device (SGA), a dedicated DAM cart, surgical airway devices, and neuromuscular blocking
agents; (3) anesthesiology rotation as part of an airway training program; and (4) the routine use of capnometry to
verify tube placement. EDs were classified as academic, tertiary, high-volume (upper quartile of annual ambulance
visits), and urban.

Results: Of the 530 EDs, 324 (61.1%) returned completed questionnaires. The availability of in-house back-up
coverage, surgical airway devices, and neuromuscular blocking agents was 694, 95.7, and 68.5%, respectively. SGAs
and dedicated DAM carts were present in 51.5 and 49.7% of the EDs. The rates of routine capnometry use (47.8%)
and the availability of an anesthesiology rotation (38.6%) were low. The availability of 24-h back-up coverage was
significantly higher in academic EDs and tertiary EDs in both the crude and adjusted analysis. Similarly, neuromuscular
blocking agents were more likely to be present in academic EDs, high-volume EDs, and tertiary EDs; and the rate of
routine use of capnometry was significantly higher in tertiary EDs in both the crude and adjusted analysis.

Conclusions: In Japanese EDs, the rates of both the availability of SGAs and DAM carts and the use of routine
capnometry to confirm tube placement were approximately 50%. These data demonstrate the lack of standard
operating procedures for rescue ventilation and post-intubation care. Academic, tertiary, and high-volume EDs were
likely to be well prepared for DAM.

Keywords: Airway equipment, Capnometry, Supraglottic airway device, Portable storage unit, Postal survey
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Background

Endotracheal intubation (ETI) is a common and, in
many cases, life-saving intervention in emergency de-
partments (EDs). ETI in the ED setting is much more
difficult than elective ETI in the operating room (OR),
because of the more critical patient population, the
lesser controlled setting, and the inadequate opportunity
for a complete evaluation of the patient [1, 2]. The rate
of difficult ETT in ED settings ranges from 6.1 to 23.5%
[1, 3-7], while in planned anesthesia settings it is 0.5—
8.5% [8—13]. Consequently, life-threatening ETI-related
complications, including hypoxia, esophageal intubation,
aspiration, and cardiac arrest, are more likely to occur in
the ED [3-5]. These fatal airway-related adverse events
can in part be attributed to the limited accessibility of
proper human and difficult airway management (DAM)
equipment resources [14—17]. Every ED should therefore
have the appropriate human and equipment resources
for DAM. However, little is known about the availability
of either one in Japan’s EDs.

Previous studies [14—17] strongly recommended that,
regardless of the location, DAM resources should be
consistent with those specified for hospital ORs by sev-
eral professional anesthesiology societies [18—20]. We
previously audited Japanese helicopter physician delivery
services [21] and intensive care units (ICU) [22] regard-
ing the adequacy of their equipment and its compliance
with DAM guidelines [18—-20]. However, whether airway
management resources in Japanese EDs are compatible
with established OR standards has not been comprehen-
sively evaluated.

In Japan, residency programs in emergency medicine
are not standardized [23], and the quality of emergency
airway management education depends on the individual
institution. Although adequate training in and familiarity
with airway management are among the most important
elements in emergency medicine [23], objective informa-
tion on the teaching of airway management in Japanese
EDs is not available.

The verification of endotracheal tube placement is an
indispensable part of any DAM strategy [18—20], with
end-tidal CO, (EtCO,) detection as the most accurate
method to verify correct tube placement in emergency
settings [24—26]. For this reason, secondary ETI con-
firmation using capnometry is strongly recommended in
every ED [14]; however, the level of capnometry use for
this purpose in ED patients in Japan is unknown.

Furthermore, there are few data on how ED character-
istics and volume affect preparedness for DAM. A con-
sensus regarding this relationship is needed to assess
DAM practice variations in each type of ED.

We conducted a national survey to determine: (1) the
adequacy of available DAM resources, airway education
programs, and post-intubation care, and (2) the
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association between these DAM preparations and ED
characteristics in Japan.

Methods

Study design and sites

This cross-sectional study was conducted from April to
September 2016 (planning phase, April-June; survey
phase, July—September). After its approval (no. 2751) by
the Institutional Review Boards of Fukushima Medical
University in June 2016, self-administered questionnaires
were mailed in July 2016 to the directors of all EDs (530
hospitals in 47 prefectures) registered as certified train-
ing facilities by the Japanese Association of Acute
Medicine (JAAM). Pre-paid return envelopes with pre-
printed addresses were used to increase the response
rate, but no incentives were offered. A complete list of
these hospitals is available at the official website of the
JAAM [27]. The criteria for a JAAM-certified ED in-
clude (1) the existence of the facility as an independent,
central clinical division; (2) its receipt of a sufficiently
large volume of ambulances, patients with cardiopulmo-
nary arrest, and acute-phase patients; (3) two or more
dedicated JAAM board-certified ED physicians on staff;
and (4) suitable resources and a program for the training
of senior residents. EDs that did not respond to the ini-
tial survey were sent a repeat mailing in September
2016. No other non-response follow-up techniques, such
as phone calls, were used.

Survey items

Our selection of items for inclusion in the questionnaire
was based on previous work in which we investigated
available DAM resources in the pre-hospital [21] and
ICU [22] settings in Japan. We also referred to all rele-
vant studies conducted in other countries that similarly
assessed EDs [28-36], ICUs [37-41], ORs [42-45], and
pre-hospital settings [46—48]. We then circulated drafts
among the survey team members (an epidemiologist, an-
esthesiologists, and physicians specializing in emergency
medicine) and finalized the questionnaire in April 2016.
An English version of the Japanese questionnaire used in
this study is available in the Additional file 1 (Online
Resource 1). Survey items consisted of facility character-
istics, human resources and DAM equipment, airway
management training programs, and capnometry use.

Facility characteristics

The survey first asked basic information regarding the
number of hospital beds and annual ambulance admis-
sions in 2015. EDs were classified as (a) academic or com-
munity, (b) high-volume or not, (c) tertiary or not, and (d)
urban or suburban and rural. Academic EDs were defined
as departments in university-affiliated hospitals, and high-
volume EDs were defined as departments in the upper
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quartile of annual ambulance visits. The criteria for ter-
tiary EDs [49] included (1) 24-h availability of acute care
in multiple specialties; (2) the existence of an ICU or cor-
onary care unit that receives critically ill patients; (3)
provision of emergency medicine education programs for
medical students, junior and senior residents, nurses, and
paramedics; and (4) service as a referral medical center for
regional emergency medical control. A complete list of
Japanese tertiary EDs [50] are available online. The criteria
for pediatric EDs were [51]: (1) 24-h availability of care in
multiple specialties for critically ill children, (2) a referral
resource for communities in nearby regions, (3) provision
of continuing education programs in pediatric emergency
medicine, and (4) incorporation of a comprehensive
quality assessment program. Tertiary and pediatric EDs
were both certified by the Japanese Ministry of Health,
Labor and Welfare. The census grouping [52] by the
Statistics Bureau of the Japanese Ministry of Internal
Affairs and Communications was used to identify urban
EDs. In brief, urban municipalities included 23 wards
within the Tokyo metropolis and 20 ordinance-designated
cites. In this study, the EDs were divided into urban and
others, with the latter including suburban and rural types.

Of 530 eligible EDs in this survey, 107 (20.2%) were
academic, 265 (50%) were tertiary, 185 (34.9%) were
urban, and 12 (2.3%) were pediatric EDs.

Human resources and DAM equipment
To obtain information on the human resources for air-
way management, questions were asked about the usual
number of on-duty staff ED physician(s) during the day
and overnight, the board certification of ED physicians,
and whether in-house, experienced (anesthesiology or
intensive care medicine) back-up coverage can be called
during overnight hours. Senior residents (post-graduate
year 3 or more) were defined as staff ED physicians, but
junior residents (post-graduate year 1 or 2) were not.
“24-h in-house back-up coverage” was deemed obtain-
able if: (a) two or more physicians were usually on duty,
including overnight, or (b) in-house experienced back-
up coverage (anesthesiology or intensive care medicine)
was available overnight, as previously described [22].
Board-certified physicians were defined based on the
Japanese Medical Specialty Board criteria [53].
Equipment resources were queried based on the avail-
ability of the following materials in the ED: (1) direct
laryngoscope and adjunct equipment (curved blade,
straight blade, McCoy laryngoscope, stylet, and gum
elastic bougie); (2) alternate intubation equipment (rigid
video laryngoscope, flexible fiberscope, retrograde intub-
ation kit, and surgical airway equipment); (3) alternate
ventilation equipment [supraglottic airway device (SGA),
oral and nasal airways]; (4) a portable packaged unit
containing several DAM devices (DAM cart); and (5)
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analgesics, sedatives, and neuromuscular blocking agents
to facilitate ETI, and reversal agents. If a rigid video
laryngoscope or SGA was available, respondents were
requested to provide the product name. In our previous
study [22], SGA availability in Japanese ICUs was deter-
mined to be poor, but the reasons were not identified.
Thus, in the current survey participants were queried re-
garding the reasons for the lack of SGA devices in the
ED. Surgical airway equipment was categorized as a cri-
cothyroidotomy kit or a set containing a scalpel and
hemostat. If a dedicated DAM cart was present in the
ED, respondents were asked to specify its contents.

Airway management training programs

Emergency medicine residency programs, including
DAM educational offerings, vary in length because of
the absence of bodies responsible for the accreditation
of graduate medical training programs in Japan [23]. To
clarify the current situation and to provide a reference
point, this survey requested information on the airway
management training programs available in each ED, in-
cluding anesthesiology rotation, DAM simulation train-
ing, didactic DAM lecture, and surgical airway training
using a simulator, an animal model, a cadaver, etc.

Capnometry use

Finally, to determine the current status of capnometry
use, both the availability of capnometry (quantitative,
colorimetric, or both) in the ED and the extent of cap-
nometry use to confirm tube placement (routinely,
sometimes, never) were queried. Our previous study [22]
showed that the extent of capnometry use for ETI verifi-
cation in Japanese ICUs is poor, but the reasons were
not explored. Thus, in the present study, respondents
were requested to provide reasons for the lack of routine
capnometry use to confirm ETIL.

Exposures and outcome measures

The exposures in this study were ED characteristics, in-
cluding academic, high-volume, tertiary, and urban.
Several of these factors were chosen as exposures be-
cause previous studies have shown that such hospital
characteristics can affect patient outcomes [54—57].
Based on these earlier observations, we hypothesized
that such ED types also may be associated with DAM
preparedness, airway education, and standardized post-
intubation care.

Outcomes of interests in this study were the availability
of: (1) 24-h in-house back-up coverage; (2) DAM re-
sources, including (a) SGA, (b) DAM cart, (c) surgical air-
way equipment, and (d) at least one neuromuscular
blocking agent; (3) anesthesiology rotation as an airway
management training program; and (4) the routine use of
capnometry to confirm ETI. We chose “24-h in-house
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back-up coverage” as an outcome measure because the
“call for help” is the first step and the most important
component of DAM algorithms [18-20]. Among the
selected DAM equipment, SGA, DAM cart, and surgical
airway equipment are commonly endorsed by professional
anesthesiology societies [18-20]. The availability of
“surgical airway equipment” was defined as the presence in
the ED of a cricothyroidotomy kit or a scalpel and
hemostat. “Availability of at least one neuromuscular block-
ing agent” was chosen because the current use of rapid
sequence intubation (RSI) in Japanese EDs has yet to be
assessed. “Anesthesiology rotation as an airway manage-
ment training program” is an outcome of interest because
of the established association of prior OR exposure with a
higher ETT success rate and a lower ETI complication rate
in high-risk populations [58—60]. Since post-intubation care
with EtCO, detection is strongly recommended following
emergency ETI [14, 24—26], the routine use of capnometry
for tube placement was included as an outcome measure.

Statistical analysis

All survey items were evaluated using descriptive statistics.
The associations between outcome of interest and ED type
(academic, high-volume, tertiary, and urban) were ana-
lyzed using a Fisher’s exact test that included only the
complete data sets; those with missing data were excluded.
Because these four exposures may have overlapped and
become confounded by one another, a logistic regression
model was constructed to yield an adjusted odds ratio for
appropriate DAM preparedness. In this multivariate ana-
lysis, a variance-inflation factor was used to detect multi-
collinearity, and the model’s fit was verified using the
Hosmer—Lemeshow goodness-of-fit test. All statistical
analyses were performed using IBM SPSS Statistics for
Windows, version 21.0 (IBM Corp., Armonk, NY).
P < 0.05 was considered to indicate statistical significance.

Sample size

A power analysis using G*Power 3 for Windows (Heinrich
Heine University, Dusseldorf, Germany) was performed
during the planning phase of this study. The effect size
was estimated by referring to our previous work, which
determined the association between the ICU type and
DAM resources [22]. Based on the assumption that 60%
of the EDs had an SGA, DAM cart, and routine use of
capnometry for ETI confirmation, the estimated effect size
“w” to detect outcome differences of approximately 10%
was 0.25. With this effect size, a sample size of 126 per
group (total, 252) was calculated to provide 80% statistical
power at a two-tailed a of 0.05.

Results
Of the 530 Japanese EDs, 324 returned a completed
questionnaire (response rate 61.1%). Table 1 shows the
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Table 1 Demographic data of the Japanese emergency
departments (EDs) that responded to the survey®

Basic information Median (inter-quartile range)

Hospital beds 507 (390-684)
Annual ED visits by ambulance 4044 (2838-5728)
ED type N (%)
By funding institute (N = 324)
Academic® 79 (24.4)
Community 245 (75.6)
By volume (N = 319)°
High—volumed 80 (25.1)
Other 239 (74.9)
By management level (N = 324)
Tertiary® 184 (56.8)
Secondary or primary 140 (43.2)
By location (N = 324)
Urban' 117 (36.1)
Suburban or rural 207 (63.9)
By specialty (N = 324)
Pediatric® 8 (2.5
Other 316 (97.5)

®Based on the replies of 324 of the 530 EDs queried

PDefined as EDs in university-affiliated hospitals

“There were five missing data

9Defined as EDs in the upper quartile of annual ambulance visits (> 5728)
®Defined as EDs in referral medical centers of regional emergency medical
control that are certified by the Japanese Ministry of Health, Labor
and Welfare

fDefined using the census grouping criteria by the Statistics Bureau of the
Japanese Ministry of Internal Affairs and Communications

9Defined as EDs with a referral resource for critically ill children for communities
in nearby regions that are certified by the Japanese Ministry of Health, Labor
and Welfare

facility characteristics of the responding EDs. The me-
dian number of annual ambulances admissions was 4044
(interquartile range 2838-5728). Of these, 24.4% were
academic EDs and 56.8% tertiary EDs.

Table 2 provides data on ED manpower and the spe-
cialties of the ED physicians. Two or more staff mem-
bers were usually on duty at 76.3% of the responding
EDs during the day, and at 55.2% overnight. In-house
back-up coverage was always available in 69.4% of the
EDs. In Japan, other than physicians specialized in emer-
gency medicine, those from various specialties, including
general surgery, cardiovascular medicine, intensive care,
and anesthesiology, serve as ED practitioners (Table 2).

Table 3 summarizes the intubation and alternate intub-
ation equipment available in Japanese EDs. Among the
EDs that responded, a curved laryngoscope blade was
universally available, and nearly all EDs (n = 310, 95.7%)
possessed a surgical airway device, either a cricothyroidot-
omy kit (75.9%) or scalpel and hemostat (19.8%).
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Table 2 Number of on-duty emergency department (ED)
physicians and their specialties®

[tem N (%)
Number of on-duty ED physicians 317°
A. Day time
a) One 75 (23.7)
b) Two or more 242 (76.3)
B. Overnight
a) One 142 (44.8)
b) Two or more 175 (55.2)
) In-house back-up coverage® always available 220 (69.4)
Board certification of ED physicians® N = 3697
a) Emergency medicine 1223 (33.1)
b) General surgery 726 (19.6)
¢) Cardiovascular medicine 350 (9.5)
d) Orthopedics 328 (8.9)
e) Anesthesiology 322 (8.7)
f) Intensive care 313 (8.5)
g) Cranial surgery 266 (7.2)
h) Pediatrics 202 (5.5)
i) Respiratory medicine 126 (34)
j) Renal medicine 88 (2.4)
k) Cardiovascular surgery 78 (2.1)
|) Other board certification 579 (15.7)

?Based on the replies of 324 of the 530 EDs queried

PThere were seven missing replies

“Two or more ED physicians are always on duty or in-house experienced
back-up coverage (anesthesiology or intensive care medicine) is usually
available overnight

dPhysicians may have more than one board certification

Table 4 lists the available alternate ventilation equip-
ment in the responding EDs. SGA availability was 51.5%.
The performance of a surgical airway in patients with
difficult ETT (58.6%) and a lack of familiarity with SGA
insertion (39.5%) were the main reasons for the lack of a
SGA in the ED.

Dedicated DAM carts were present in 161 (49.7%)
EDs and their contents varied (Table 5).

Table 6 lists the drugs available to facilitate ETT in the
responding EDs. At least one neuromuscular agent was
cited by 222 (68.5%) EDs and at least one opioid by 135
(41.7%) EDs.

Table 7 provides details on the airway teaching pro-
grams in Japanese EDs. Diverse DAM training methods
are used in the education of ED physicians. An
anesthesiology rotation was available in 125 EDs (38.6%).

Information regarding post-intubation care with
EtCO, detection is provided in Table 8. Despite the high
availability of capnometry, its routine use for ETI was re-
ported by less than half (47.8%) of the EDs. The major
reasons for not routinely using capnometry to verify
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Table 3 Intubation equipment and alternate intubation
equipment in the Japanese emergency departments (EDs) that
responded to the survey®

Equipment item N (%)

Direct laryngoscope and adjunct equipment®
Curved laryngoscope blade (Macintosh type) 324 (100)
Assorted sizes 319 (98.5)
Straight laryngoscope blade (Miller type) 179 (55.2)
Assorted sizes 159 (49.1)
McCoy laryngoscope 55 (17.0)
Stylet 321 (99.1)
Gum elastic bougie 159 (49.1)

Alternate intubation equipment
Rigid video laryngoscope® 285 (88.0)
Airway scope® 228 (704)
McGRATH MAC® 162 (50.0)
GlideScope® 11 34
C-MAC® 10 3.1)
King Vision® 6 (1.9)
Other 8 (2.5)
Flexible fiberscope 195 (60.2)
Retrograde intubation kit 9 (2.8)
Surgical airway equipment 310 (95.7)
Cricothyroidotomy kit 246 (75.9)
Only scalpel and hemostat 64 (19.8)

“Based on the replies of 324 of the 530 EDs queried
PEDs may have more than one of the specified equipment items

tube placement were ETI confirmation by other
methods, such as tube fogging, chest rise, direct
visualization, and auscultation (52.7%), and that its use
depended on the discretion of the ED physician (47.3%).

Figure 1 summarizes the attainment rates of the out-
comes of interest in this study. According to our defini-
tions, back-up staff was always available in 69.4% of the
EDs, surgical airway devices in 95.7%, and neuromuscu-
lar blocking agents in 68.5%. The availability of SGAs
and DAM carts, as well as routine capnometry use to
confirm tube placement was approximately 50%. The
availability of an anesthesiology rotation for ED physi-
cians was low (< 40%).

Table 9 shows the associations between the feasibility
of the outcomes of interest and the ED type. The avail-
ability of 24-h back-up coverage was significantly higher
in academic EDs and tertiary EDs in both the crude and
adjusted analysis. Similarly, neuromuscular blocking
agents were more likely to be present in academic EDs,
high-volume EDs, and tertiary EDs; an anesthesiology
rotation was significantly less available in academic EDs;
and the rate of routine capnometry use to verify ETI was
significantly higher in tertiary EDs in both the crude and
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Table 4 Alternate ventilation equipment in responded
Japanese emergency departments (EDs)?
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Table 6 Drugs to facilitate ETI and reversal agents available at
the responding Japanese emergency departments (EDs)?

Equipment item N (%) [tem N (%)
Alternate ventilation equipment” Analgesicsb
Oral airway 278 (85.8) At least one opioid 135 (41.7)
Nasal airway 313 (96.6) Fentanyl 116 (35.8)
SGAP 167 (51.5) Morphine 95 (29.3)
l-gel® 102 (31.5) Remifentanil 3(0.9)
LMA Classic® 39 (12.0) Ketamine 77 (23.8)
LMA ProSeal® 28 (8.6) Pentazocin 278 (85.8)
Air-Q® 11 (34) Buprenorphine 144 (44.4)
Laryngeal tube® 6(1.9) Tramadol 3(09)
LMA Fastrach® 2 (0.6) Lidocaine 251 (77.5)
LMA Supreme® 2 (0.6) Other 722
Others 6 (1.9 Sedatives®
Reason for lack of SGA® N =157 At least one sedative 324 (100)
A surgical airway is performed if ETI is difficult 92 (58.6) Diazepam 300 (92.6)
Lack of familiarity 62 (39.5) Midazolam 293 (904)
Perceived as not useful for emergency cases 29 (18.5) Propofol 237 (73.1)
Expensive 5(3.2) Thiopental 153 (47.2)
Other 38 (242) Dexmedetomidine 83 (25.6)
SGA supraglottic airway device Haloperidol 163 (50.3)
“Based on the replies of 324 of the 530 EDs queried
PEDs may have more than one of the specified equipment items Droperidol 17.(5.2)
“EDs may have more than one reason Other 3(09)
Neuromuscular blocking agents®
At least one neuromuscular blocking agent 222 (68.5)
Rocuronium 187 (57.7)
Table 5 Portable storage unit (DAM cart) and its contents available )
at the responding Japanese emergency departments (EDs)® Vecuronium 72222
ltem N (%) Pancuronium 2 (0.6)
Portable storage unit (DAM cart) 161 (49.7) Succinylcholine 22 (68)
Contents of the DAM cart 161 Reversal agents”
Stylet 145 (90.1) Sugammadex 74 (22.8)
Direct laryngoscope blades in various designs and sizes 142 (88.2) Flumazenil 159 (49.1)
Tracheal tubes in assorted sizes 135 (83.9) Naloxone 50 (154)
Magill forceps 129 (80.1) Neostigmine 38 (117)
Airway (oral/nasal) 127 (789) f;—;f:c;jzgi?\ze?;;Ti::;bc?fﬁ;;4 of the 530 EDs queried
Bag valve mask 122 (75.8) PEDs may have more than one drug
Rigid video laryngoscope 107 (66.5)
Surgical airway device 100 (62.1)
SGA 68 (42.2) adju.sted ‘anal).fsis. Multicollinearity was not dete‘cted
Gum elastic bouge 67 416 (variance-inflation factor < 1.2 for each explanatory varlgble
of each model), and the Hosmer—Lemeshow test verified
Capnometry 21 BT the good fit (P > 0.05) of each logistic regression model.
Yankauer suction tip 39 (24.2) An international comparison of the outcomes of interest
Sugammadex 8 (50 in this study is provided in Additional file 2: Table S1.
Other devices 8 (5.0) The differences in characteristics between the respond-

DAM difficult airway management, SGA supraglottic airway device
“Based on the replies of 324 of the 530 EDs queried

ent and non-respondent EDs were compared to assess
non-response bias. As shown in Additional file 3: Table S2,
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Table 7 Airway management teaching programs available at
the responding Japanese emergency departments (EDs)?

Airway management teaching program® N (%)
Anesthesiology rotation 125 (38.6)
Surgical airway training using a simulator, an animal 99 (30.6)
model, a cadaver, etc.

DAM simulation training 56 (17.3)
Didactic lecture 47 (14.5)
Other program 36 (11.1)

DAM difficult airway management
“Based on the replies of 324 of the 530 EDs queried
PEDs may have more than one airway management teaching program

respondent EDs were likely to be academic EDs
(P = 0.003) and tertiary EDs (P < 0.001).

Discussion

This national survey examined the currently available
human, drug, and equipment resources for DAM and the
extent of capnometry use in Japanese EDs. Roughly two-
thirds of the responding EDs were supplied with neuro-
muscular blocking agents; in half of the EDs, SGAs and
dedicated DAM carts were available and capnometry was
routinely used to verify tube placement. These data sug-
gest that airway management practices, including RSI use,
performance of a rescue strategy, and post-intubation
care, vary in Japanese EDs. This may in part be due to dif-
ferences in the airway management education offerings.

Table 8 Current status regarding capnometry use for ETl among
the responding Japanese emergency departments (EDs)?

[tem N (%)
Caprwometryb
Quantitative capnometry 270 (83.3)
Colorimetric capnometry 82 (25.3)
Use of capnometry to confirm ETI 316°
Routinely 151 (47.8)
Sometimes 106 (33.5)
Never 59 (18.7)

Reason for lack of routine use of capnometry to confirm ETI 1659

Confirmation by other methods (e.g., tube fogging, 87 (52.7)

chest rise, direct visualization, and auscultation)

(47.3)
(109
9.7)
6.7)
(7.9)

Discretion of ED physicians 78
Expensive 18
Device shortage 16
Lack of familiarity 11
Other 13

ETI endotracheal intubation

?Based on the replies of 324 of the 530 EDs queried
PEDs may have both types of capnometry

“There are eight missing data

9EDs may have more than one reason
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Academic, tertiary, and high-volume EDs were likely to be
well prepared for DAM.

Among the responding EDs, SGA was available in only
51.5% (Table 4). Therefore, in Japan, SGA is under-used
as a rescue ventilation device. The main reason reported
for the limited availability of SGAs is that a surgical air-
way is typically performed when a difficult airway is en-
countered (Table 4). Many Japanese ED physicians may
choose to perform a definitive surgical airway rather
than rescue ventilation through SGA when patient venti-
lation and/or intubation are difficult. Another important
cause contributing to the low-level use of SGAs in
Japanese EDs is insufficient familiarity with their place-
ment (Table 4). Appropriate SGA training for ED physi-
cians is limited in Japanese EDs because, other than
elective operations, the settings in which patients are
ventilated with a SGA are relatively rare and truly emer-
gent. This study also revealed the low availability of an
anesthesiology rotation for ED physicians (Table 7). As pre-
viously noted [61, 62], training in the hospital OR to gain
SGA insertion experience and confidence would be benefi-
cial for many ED practitioners.

A dedicated DAM cart was present in less than half the
EDs and its contents varied considerably (Table 5).
Because airway difficulties are far more likely in the
ED [1, 3-7] and time is very limited in the airway man-
agement of a critically ill patient, every ED should have
immediate access to at least one DAM cart, which should
have the same contents and layout as that used in the re-
spective hospital's OR [14]. Berkow et al. [63] reported
that, after the implementation of a comprehensive airway
program, including standardized DAM cart preparation,
the need for an emergency surgical airway decreased.

Approximately one-third of the responding EDs were not
equipped with neuromuscular blocking agents (Table 6), in-
dicative of the variable use of RSI across Japanese EDs. In
their multicenter observational study of 10 academic and
community Japanese EDs, Hasegawa et al. [23] observed a
high degree of variation in airway management practices
among hospitals, with those using RSI accounting for 0—
79%. The findings from our cross-sectional study of 324
hospitals support this high degree of variability. We also
found a significantly higher availability of neuromuscular
blocking agents in academic EDs, high-volume EDs, and
tertiary EDs (Table 9). Thus, RSI is more likely to be used
in these types of EDs than in community, small-volume,
or secondary EDs.

Less than half of the EDs routinely used capnometry for
ETI verification (Table 8). The major reasons were the
confirmation of ETI by other methods, such as tube fog-
ging and auscultation, and that capnometry use was left to
the discretion of the ED physician (Table 8). Thus, stand-
ard operating procedures for post-intubation care are
lacking in many Japanese EDs. Previous studies [14, 16]



Ono et al. International Journal of Emergency Medicine (2017) 10:28

Page 8 of 11

In-house back up coverage (24 hours)
SGA

DAM cart

Surgical airway device

At least one neuromuscular blocking agent
Anesthesiology rotation

Routine use of capnometry for ETI

0.0%

20.0%

Fig. 1 Availability of important difficult airway management (DAM) resources and of a clinical anesthesia rotation, as well as the use of capnometry in
Japanese emergency departments. ET/ endotracheal intubation, SGA supraglottic airway device

40.0% 60.0% 80.0% 100.0%

showed that the increased use of capnography was the
single change with the greatest potential to prevent death
from airway complications outside the OR. The further
incorporation of ETCO, confirmation in Japanese EDs
would thus improve patient outcomes.

The clinical backgrounds of the ED physicians in our
study were highly diverse (Table 2). Therefore, in
Japanese EDs, there may be varying levels of airway
management expertise. O’Malley et al. [64] referred to
this diversity as a multispecialty staffing model.

Our data also revealed differences in the methods used
in airway management training for emergency medicine
trainees, including OR exposure (Table 7). The diversity
of the educational offering in airway management may,
at least in part, explain the resource and practice varia-
tions with respect to RSI, rescue strategy, and post-
intubation care. In Japan, airway management education,
including quality and quantity endpoints, has not been
standardized because of the absence of bodies that ac-
credit the residency program [23]. Our study provides a
reference point for DAM education programs available
in Japanese EDs and offers the opportunity for the direc-
tors of each emergency medicine residency program to
reappraise their own education offerings.

Finally, this study found a general trend that academic
EDs, high-volume EDs, and tertiary EDs were well pre-
pared in terms of their DAM resources, including 24-h
back-up coverage and the availability of neuromuscular
blocking agents (Table 9). It also showed that capnometry
was more likely to be used for ETI verification in tertiary
EDs. Previous studies [54, 55] demonstrated that patient
outcomes at this type of ED were better than at other
types. These findings collectively suggest that better DAM
resources and post-intubation care are associated with im-
proved patient management. We also determined that an
anesthesia rotation was far less commonly available at aca-
demic EDs (Table 9), suggesting that community EDs

were the most likely to have flexible airway rotation pro-
grams for ED physicians.

Study limitations and advantages

Our study had four major limitations. First, the survey did
not include non-JAAM-certified EDs, because a complete
list of non-JAAM-certified training facilities was not avail-
able. However, it is likely that DAM resources are less
available and capnometry is used less often in these hospi-
tals because most are not academic EDs, high-volume EDs,
or tertiary EDs. Second, the frequencies of difficult airways
situations (i.e., cannot ventilate and cannot intubate) were
neither determined nor was information obtained on air-
way management practices in Japanese EDs. Third, because
our questionnaire was self-administered, reporting bias
was possible. Fourth, as in any study using questionnaires,
this study may be affected by non-response bias. Actual
DAM resources and post-intubation care using capnome-
try in JAAM-certified EDs may be even poorer because re-
spondents of this survey were likely to be academic and
tertiary EDs (Additional file 3: Table S2).

In spite of these limitations, this study also had several
strengths. First, the response rate was relatively high (324 of
530 surveyed EDs), and the survey assessed various types of
EDs, including academic, community, tertiary, urban, and
pediatric, located in many geographic areas of Japan. There-
fore, our data accurately reflect the current status of ad-
vanced airway management across the country. Second,
our findings are the first to demonstrate associations be-
tween ED type, the availability of neuromuscular blocking
agents, and the availability of an anesthesia rotation. Over-
all, our study identified areas in need of improvement re-
garding DAM resources and post-intubation care. Our
survey provides the opportunity for each ED to reappraise
its own DAM resources, education, and practice. We be-
lieve this quality improvement would be beneficial not
only for Japanese EDs but also for EDs in other countries.
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Table 9 Association between outcomes of interest and emergency department (ED) type
[tem % Crude analysis Adjusted analysis
Odds ratio (95% Cl) P Odds ratio (95% Cl) P
24-h back-up coverage
Academic ED 84.8 4 (1.7-6.5) <0.001 3(1.7-6.8) <0.001
High-volume ED 738 4 (0.8-2.5) 0.3 4 (0.7-25) 03
Tertiary ED 739 9 (1.2-3.0) 0.008 8 (1.1-3.0) 0.02
Urban ED 752 7 (1.1-29) 0.03 7 (1.0-29) 0.06
Supraglottic airway device
Academic ED 60.8 6 (1.0-2.4) 0.07 6 (1.0-2.8) 0.08
High-volume ED 56.2 3(08-22) 03 4 (0.8-24) 0.2
Tertiary ED 543 1.3 (0.8-2.0) 03 2(07-18) 05
Urban ED 496 9 (06-14) 06 8 (0.5-13) 04
Surgical airway device
Academic ED 93.7 6 (0.2-1.7) 03 7 (0.2-2.3) 05
High-volume ED 95 7 (0.2-2.5) 0.7 7 (0.2-2.6) 06
Tertiary ED 95.7 0 (0.3-2.9) 1 1.2 (04-37) 0.8
Urban ED 94 6 (0.2-1.6) 03 7 (0.2-2.2) 05
DAM cart
Academic ED 494 1.0 (0.6-1.6) 1 1.0 (06-1.7) 0.9
High-volume ED 525 1.1 (0.7-19) 0.7 1.2 (0.7-2.0) 0.6
Tertiary ED 49.5 1.0 (06-1.5) 1 1.0 (0.6-1.5) 1
Urban ED 479 09 (0.6-14) 0.6 09 (0.6-14) 06
Neuromuscular blocking agents
Academic ED 83.5 9 (1.5-5.5) 0.001 2 (1.6-6.5) 0.001
High-volume ED 80 2 (1.2-4.1) 0.01 2(1.0-4.0) 0.02
Tertiary ED 788 0 (1.9-49) < 0.001 7 (1.6-44) <0.001
Urban ED 684 1.0 (06-1.6) 1 9 (0.5-1.6) 0.9
Anesthesiology rotation
Academic ED 203 3 (0.2-0.6) <0.001 0.3 (0.2-0.6) <0.001
High-volume ED 388 1.0 (06-1.7) 1 1.0 (06-1.7) 0.9
Tertiary ED 33.7 0.6 (04-1.0) 0.05 0.7 (04-1.1) 0.08
Urban ED 35 8 (0.5-1.3) 0.34 0.8 (0.5-14) 0.5
Routine use of capnometry to confirm ETI
Academic ED 53.2 4 (09-24) 0.2 1.3 (0.8-23) 03
High-volume ED 475 0 (0.6-1.7) 1 0.9 (0.5-1.6) 08
Tertiary ED 543 1(1.3-33) 0.002 1(13-33) 0.002
Urban ED 453 9 (0.6-1.5) 0.7 09 (0.6-1.5) 0.7

Cl confidence interval, DAM difficult airway management, ETI endotracheal intubation

Academic ED, high-volume ED, and tertiary ED are defined in Table 1

Conclusions

This nationwide cross-sectional study demonstrated
wide-ranging differences in airway management re-
sources in Japanese EDs. Neuromuscular blocking
agents, SGAs, and DAM carts are of limited availability,
while the use of capnometry to confirm correct tube

placement is not universal. These data imply that RSI, res-
cue strategies, and post-intubation care in Japanese ED also
vary and are not standardized. Academic, tertiary, and
high-volume EDs were likely to be well prepared for DAM.
We believe this study is a meaningful first approach to
improving DAM resources and practice in Japanese EDs.
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