AL 55265 #2% 75~ 81 H (2009 4F)

O . 10)

filiv 72—t XY FFEEORE
—APRYV & 3-breaths method—

AIMRFERD - P e Y - BIHARY - HE BY - HHEE Y
SRR Y - RAADZ V- ORI - R Y - I e 2

F—TJ—=K: ) Zv—1F X2 PR, SMREEERERE (ARDS), 3-breaths method,

airway pressure release ventilation (APRV), open lung strategy

£3

=
=]
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S 55 SE M HE  (Acute Respiratory Distress
Syndrome ; ARDS) {2} L T, fiffi#Ex HWWIH 4
EHSSATRENT VS, BIEETO LA, #hR
B b EFHILT S DI TRER IR & B S
NTVBIEREDATH B0 FFIC A TIFRE B DK
— AR (6 ml/kg) ASEH O E (12ml/kg)
LY EGPHAR G LW Hidiht ARDSNet THHE Y
ENTHL, BELRAESRENTHLEEZ LN
% X920 72 WP RSN O AR & A T
SHITIEBE L T Al & 37D ItJ) (share force)
BHEL S, F7-MZELHREZED L3 HT OIS

R B BB T
D AR - iy —
D RSO B R £ Y —

FA=V %525, INHIZE o THELDIMND T X —
UH VILI (ventilator-induced lung injury) ®JRK &
5o LA LBF 2R % 8T 5 7209 Tk, il i B,
AR IS (gravitual consolidation) O]
BUIIRT L 2\ TTREZ &0 B L 2Bl %2 50, il
faz 7% P %35 )& LC. ARDSNet i&
i\ PEEP BB %2 1T 572 2 25, Z OBRBEIZFETERITE
BRIl AHERS ARV MRENROMREICIEE
WHEDRLETH 5D, &\ PEEP # ERFE 2T 52 &
BIERR G EOREDLDY, WEETH L, 20720,
ERENZIER ISR VL2 2200, BB L 72l % 5 B
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EHY 7V — b A PFRRIZIEE KOS TABH Y, ATHBH. FTAx 35N, MY 7 )v— b X2 bFHO

MV L7zboidzev (B1), —BEdE LzFELOHE T APRV (airway pressure release ventilation) &
BHELSHD ), B EINTVRV, E522nb 3-breaths method % %N 4L 3 B3 Oltifr L 72D T,
DF A& TR S N2F D 2 FHRPUEERD N E REHGT LS9 %,
1. APRYV or high PEEP Pressure Thigh T low
Phigh

Thigh : 4~6sec. Phigh : 20~35cmH20. T low : 0.2~0.8sec.

Peak inspiratory press.

2. 3-breaths method . PIP>45cmH20" U U
PEEP PIP 34/ AP —%E
driving press.
:AP<150mH201

3 breaths<10sec.
PEEP

R.R.>30rpm IRV ; possible

3. PIP: —%. PEEP O ##is

/ | LIP+2cmH20

SRR PR PR R T PR >

RM (2min.) 30s (after) 30min. (delayed)
4. Sigh or intermitt. high-PEEP J—l |—| | |_ _l
Plaf | SIGH !
3~5sec.
5. PEEP : —%. PIP O & #iE
6. 40/40method : 40cmH:z0 40sec.
10breaths

K1 620U 7)—b4> bFHE

62D 7 )V— T XY MFEERT,

1. APRV (% high-PEEP) Z#EARMICIZ CPAPIRETY 7 V— b AV b 24TH (K2ZH),
3 breaths method (X 3. 4 &),
PEEP OAZFEAIZLIFY 7 v— b X ¥ %479 Hid
BIbHxa2—E0RMTANS HE
PEEP iZ—E & LCPCV TIRERAEHEL FIFTWEY 7 )b— X ¥ bEAT) Fik
40/40 method, 40 cmHz0 40 BEEZMZ %
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WEHBICES B IV REE 4 4 hEEE 1 4,
TIERYYERE 1 B TH o 720 WFRB I EB, S,
iR 2 i G- L, USRS S, ALK ERE H
AR SE 2 w9, $EERSE (propofol & fentanyl)
W CEE S Lz, ARDS &3 s s $ Tl Volume
control IZ & 5 SIMV THEH I Tz, iV 7 v—
b X ¥ MFHIE APRV % 34, 3-breaths method %
3PIHEAT L7ze ZNENDOFIERIT 527 £ 27.3 %
&£ 610 = 181 &, ALIMWZ G L T2 6 FH % i
T35 F TORRIE 377 = 299 RefH. 447 £ 7.02 Ky
MTHo7z,

;] P
Hili B K B D2 % APRV & 3-breaths method T
T L72FNZEN, % 3 61% MG L7z, Wik P/F

ratio DILFE L FICE L 2K M, X 5IZEWE CT
1%%‘(‘\'??0 f:o

CPAPphase
flow ]\/ﬂ ~\ A\ /\
\/ \/
Pressure
Thigh Tlow
Phigh

Thigh : 4~6sec. Phigh : 20~35cmH=0.
Tlow : 0.2~0.8sec.

2 APRV OREHE
FEARMIZIZF Y CPAP THBA5 FHANMEEM (Plow = 0 cmH20)
#AND Z & WM PEEP 12 & Y ilao i % B oo
ILRFEOPEMEITH o MMHEIZENIR L2 LB Y HEMOE
(Phigh) (X 20 ~ 35 cmHz0 T KR (Thign) 14 ~ 6, {KE
HOIE (Pow) 10 cmH20 THR (Tow) 0.2 ~ 08 s
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1. APRV

APRV (airway pressure release ventilation) (% Stock
& Downs ¥ 19 {2 & - TR S . CPAP (continuous
positive airway pressure) & A% BIBUEA A 5
7%, APRV @ CPAP (Phigh) #i3#F % i &
MRS 5L THiY 20— bV FREEERET) (B2),
A BURE O 5 8 SRR A2 fili 2% Phigh © 35 cmHz20,
Plow : 0 cmH20, Thigh : 54 %, Tlow : 06 ¥ T& -
720

2. 3-breaths method

Lachmann! &2 & o THE S, 5E (driving
pressure : R XENE - RIEXENE) #—EUT
& L. P/F ratio B ICERBMICTEZ LA 3€ T L
FHETH b, BRI Pressure control ventilation
mode T HZEMNE (PIP) & PEEP % [WRIZ LIS,
PIP — PEEP : driving pressure {F—%& (< 15 cmHz20)
ELT3MaIR 10 LN) 2179, Zh% P/F
ratio 25450 L & % 5 £ TIRA 12 IFA (B3), 10
Boli) 7 v— b A ¥ b FHERITEBIREZ MR L %
Mo, MFEEXRET b MRFOZDDOEDFE
PIP % 545 4 2 FUF, P/F ratio 3450 L F & %2 - 72
LMY 7V — XY FFHEEZITW, P/F ratio %

PIP up until

Peak inspiratory Pao2>450mmHg

press.

{PIP>45cmH0 VNG press.

1 4P<15cmH20

driving press.
1 4P<15¢cmH20

>

PEEP| 3 breaths<10sec.

>

3 breaths<10sec.

IRV ; possible

3 3-breaths method D FE—ERHE
FREOBEED DD 7IL— A2 b

3-breaths method D& —E R (AR ILLTPCV), BHL
7Bl % TR A & %2479, PFIT450 (FEKE Fioz 1.0
TAT 9 O T Pao: DMixHlE) #HEE LTA4PE—=& (=15
cmH20) &L LC3MEWETY 72—t XY Maiifrd 5,
PF It C 450 Kiii e & & SIZHEZ EFHilr % BEIZiE PIP : 55
cmH20. PEEP : 40 cmH20 £ %2528 dbH 5,
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450 PL b % HERe k72 £ % PIP & § 4, RIZ PEEP %
BRI, MEFFEZRRET 2 (R4), kD727
WHERFIE & e k72 5. 4 ~ 6 BERIRREEMERR L, 1R 4
\Z P/F ratio # %12 PIP & PEEP % FIFC\{, &
DM, B Floz 1d 1.0 & L Paoz 450mmHg LLF DB
WIEHEONEY) 70— b X ¥ PFEEEIT) o AEFIRED
% % 1 PIP : 50 ~ 60 cmH20. PEEP #% 35 ~ 45
cmH20 TH - 72,

ZNZNERBEIBMMEIIRTE €= % —CH% L
LR SIT 572,

FNZFNOHBOREREZR1ITRT,

3 k'Jreat'hs 3 breafhs 3 Brea'ths
<10sec. <10sec. <10sec.
| MnPIPORE | imin.PEEP

: : L DRTE

4 3-breaths method &5 — FXFE

HEAEL ZMIROHR (BEED, SBERAZBLL)
3-breaths method M & Bk RE. Bl L 72 0ife Z2 B IE L 22 AR
MERF T D EOPE T SO 70— h X ¥ M MRS5S
JED PIP DA %EIFEA T IF 5. TiF72f. BGA & jtifr L. P/F
WCTA0 LT &R0z 5BU 3RO ) 7 v— b A v b (EfEE
XX 3 TPELZE) 24T\, P/FIET450 LLF & 74 5 EHI D
EIZ PIP # i EY b0 521X PEEP 215 4 I T IF. BGA # fiti
TUP/FIET40 U TFERDETF TS, BOSHEHD) 7 v—
M A Y MEATWV, P/F HT450 DAF & % 5 AT OE I PEEP %
PET 50

#%£ 1 3-breaths method & APRV MDEEE:
Y7 =AY MIET HIEH, MO E Clo23 200 (8%
WEER]) . CT Wi CToZ bk &% ik,

3-breaths method APRV

mode PCV CPAP + release

Recruitment time | 10sec, X 3~5 FEI [

@R Bt ~BRe i i
CT EifgZ1t HI%h AR
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Wi 7 v— A2 b FRERAT L, BRFADUHEL
T ARDS & 0 @i (P/F ratio 200 LLL) 2B L 726
Mix APRV Tid 16 ~ 50 i [#, 3-breaths method T
1218 ~ 4255 THhHoTze ZOEED P/F ratio . APRV
T AT AT 2% 112 + 57.0 THE4T # 1% 257 = 102 T,
3-breaths method T3 Hi4T Hi A% 103 + 580 THifr
1% 470 = 652 Td o 720 APRV & 3-breaths method
O CT 5H (K 5) %7/7~Fo. 3-breath method T
2 E EORMZEDO AR T, CT T i TEHRLED
Rob, APRV T 48 KFE] T CT T RoWENR
bN7zo MRFALOYEIHE LZMFIZ R 2 o 7225, A
TR 2B F TORFBICIZED A DN D5 72,

Z =

APRV k 3-breaths method (2 & AJifi1) 7 )V — b £
Y MREEERATW, 6 JEBI T4 T ARDS 2 5 O BEBLASH
K7zo VI N—= 1AV FFREOFREICOWTIE 24
~92% F TIRAVHESH L B W, BRkdHY L35
WRIE—RICEWIEZ RFM T2 Shb, 724
[E DFEBI DRI L R VBB TR 2 L, 1179 %
Z L THio R A 13RI S &, KRR IE %
YWETEDLLRLTWVE YW, REFFETIEDTHIT6
BICTH LA &) 7 v—bt 2V NFEHEEIT)ET
OMEIZ ARDS WA 5 24 BEDHATH ), Z07z
DIZEBIVERTHo72EZHNE, iY77 v—1
AV b FHAINE R D N TIFWAE BE % ik fe L2217 2
%o FFEWITTFRIATR B0, —BERBUT & 720l 2
WRZHERET B2 S L 2 B BV 2 V— b X
DEFALOUEHE SR TH 5 LimMTonzmd
S HB, Vol ARRTE M Z B S &2
(BAfF3 %) Fid—E U EOEZBRIZ AT % D5,
ROEMPOMH TH 5. APRV IZEEIZHR 72X 9
IZ. CPAP (Phigh) MIZBEE LT ELHMRT 52
ETHY Z V=AY PFEEEIT) . EHITAPRV IE
WIFHRE OB (Plow) Z$#H. AR % R
S5 (K2, BRI, B o5 712
L DIPEME %% 25 FFEITH L (Tlow:02 ~ 08 ).
auto PEEP IREE & 7 0 IBIFFG ILAIR S B %0 IHr D
N LI 2 TIPS O BB S 3 7> [a] s AR & 0
FHE) M AEI AR BT & R D APRV % LU



before during recruitment
after 2min.

AL 5526% H2%5

after 5hr.

K5 YoI—bkXA2 MEEOCTZE1L
Bt 3-breaths method ® CT Z{tZ /R CTEHNTY 7 V— A ¥ s FHEH 275720 25BED
A DH B A5 T TITEB L CW 2 B2 FHE L T b, 5BMZTIXIZIZEMT CHMEL Twb,
TB X APRV TO CT Z L% /R 3. 2 HEIIE—8 BN L T 2B 2 A5 B L T b,

LD LENREEE T LR D X912 h 0 B
WHRE SN TWwb, 7L < 1T Habashi ¥ %%
APRV # recruitment maneuver ®—2 & LT L
TWwb, APRVIIRZIET 57000205 %
MEFFICO 232 HOMBOREY 7 v — + X ¥ PR LI
Ripbo 72720, BWEORE (Phigh) % #b)IZH
SVENRERRSEsZ LWL 25, Mill%
B S 572012, —#&iYIZ Phigh (Z#E) %7 ~—
HEL)ELS EOLENHLLEINTWE Y, F72H
WU 72l % Bl S 222 v 7280, Tlow XA # AT
50 ~70% 2% B 5 F TORME (< 08sec) ITEEEL

B TERLZWVWE IR TWS P, APRV i H I
WAzFZ LoD, MY 7 v— kx> bFHEE Lok
HERFZFIFICIT A5 M CIEEIENTW S HikEF 1
%o F7:%\» PEEP M (Phigh) 724372 & Zfbik %
DEREPRE DD, ZNEEIELEM (Plow; 0
cmH:0) THKATAIETHHL TS,

3-breaths method i — &I HWIE % 2T 5 729,
BlilCey 325 A =TI D0EE 25, 2RI L Tidk
T OB I3 B NEA 100 cmH0 1I2H %% 2 &
2T, EIERE T H NIE PIP %60 cmH:0 £ TH
NWIEHETIRELS, L LAMEE & % 0 driving
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pressure % 15 cmH:0 L EIZ§T 52 THBH EL T
Wb W, Fa DT o IHEF ORI IEE IO BE bW
7o 5 7 & DG BREIZ D 5 72 FEB] % FHAAE BEAE
OFER ESMETTHUENH L BN, /22
DOty 7 v— kA2 FFH (B2 3-breaths method)
B (AR & B s M 1 A58 T, IRBREIAE % iR 12
T A ERL, BRBICTHILRIIFFIHHRTD
5 EBbhiz, FxRZLIBIMMEIIIREEZZZIZLT
Wb, ZENZY 7V — A YRR L ERNT M
Mol WOBOY 7 V— kX ¥ M FHBICIER
AT TWL DS, ZOTIFBBITITE S M5
AZWATT A LENRDH Y HEBNIZ X o> T 12 ML E
it L7z (B3 &4, CORbDSHBYUELET
b EBbh b, P/FIOYE L 3-breaths method D
7 (103 = 580 — 470 = 65.2) %% APRV (112 + 57.0
— 257 £ 102) X DFEHTH -7,

By 7 v— 1t A ¥ NP A S O 5@ %
HigE LTwa 25, [WRFICHERE L7220l % 5 O
BBV EIEETH L, ZOFTHP, BEELT
W 2 ML ASER S N AFAE S B W RS D B0 T D7D
Jiti e o 8 8% 0k & B 0k 3 % 72 © 24T O MR B
permissive hypercapnea & 3%t & 2 5o Hli)
V=P X Y PFHEEBITL TR A7 V=7 OHIZiE
permissive hypercapnea {23 % Z & (3 Hli i3 1E i % %
BIHZLTHY, MY 7 V=AY MREHEITH S
TR LR FRMAEREBICT 5 2 e 2, PR R
THILIIMEETHE L LTS,

P4 O E TIZ APRV 7F 3-breaths method & ¥ Jili
N RO P BB IZRIH 2 L2 L Lz D\ iEf]
BTharhs, W) 7 V—1tAY PFERICHEBLTWS
ERiCTHhIUI . BHICHRTELI L TH D, 72721,
FRBICET 2P EWI ERNETRVWEL S
F BEROME LRI, SRELRLIMEEZET S L
Ebhb, 2oOZ Li3fil%$8E (CT.Paocz Spoz % &)
WY I NV— P RA Y MREEETREPLF ) MEE LIS
BHHERTTT5 L IRETH 5,

F %13, 3-breaths method % Jitif7# |2 APRV % 17
WP BRI RIER SRR L 72 4. CORRISED
WORR ST 7= M XY NTFREEHAGDES R
ERITEDER OGNS,

412 3-breaths method & Z#d% F &7z Lachmann
K. APRV % T#I% T & -7z Habashi [k & Z D&%
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Comparison of airway pressure release ventilation and the three-breath method as two
effective recruitment maneuvers in acute respiratory distress syndrome patients
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Tetsuji Suzuki®, Kazuhiko Fukatsu?, Tetsuya Sakamoto®, Hiroshi Yasuhara, Yoshitsugu Yamada?

U Graduate School of Medicine, The University of Tokyo, Surgical Center
2 Graduate School of Medicine, The University of Tokyo, Anesthesiology
3 Teikyo University School of Medicine, Trauma and Critical Care Center

Key words : recruitment maneuver, acute respiratory distress syndrome (ARDS), 3-breaths method,
airway pressure release ventilation (APRV), open lung strategy

Background :

Multiple studies have reported the efficacy of recruitment maneuvers (RMs) in acute respiratory distress
syndrome (ARDS) patients. However, no studies have compared the efficacy of RMs for ARDS patients due to
the large number of RMs. We evaluated the efficacy of two RMs by chest computed tomography (CT) scan,
Paoz to Fioz (P/F) ratio and time to improve.

Patients and methods :

Six patients diagnosed with ARDS were selected for the study. Each was administered airway pressure release
ventilation (APRV) or the three-breath method. The patients in the APRV group were 52.7 + 27.3 years old
and the time between conventional mechanical ventilation and APRV was 37.7 = 29.9 hrs. Patients in the three-
breath method group were 61.1 = 18.1 years old and the time before three-breath method administration was
447 = 70 hrs.

Results -

All patients recovered from ARDS. The APRV group P/F ratio increased from 112 + 57.0 to 257 = 102, while
the three-breath method group P/F ratio increased from 103 = 58.0 to 470 = 65.3. The chest CT scan detected
improvement after more than 24 hrs following APRV, but in only 2 min following the three-breath method.
Conclusion :

RMs can improve oxygenation and gravitational consolidation. There is no difference in the weaning time from
ventilation between APRV and the three-breath method. Although the recovery time is different, both methods
are effective for ARDS patients.
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