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ABSTRACT

A synchronized airway pressure release ventilation (s-APRV) device

Takeshi SAwA, Kosi MAKITA, Hidenori ToYoOKA and Keisuke AMAHA

Department of Anesthesiology and Critical Care Medicine
Tokyo Medical and Dental University

Downs et al. introduced airway pressure release ventilation (APRV) which releases PEEP
periodically during CPAP to prevent hypoventilation. Since his device is time-cycling, the
exhalation valve sometimes opens during inspiratory phase and a special exhalation valve with
wide bore is required to release PEEP effectively. In the present study, the device was
improved so that the exhalation valve opened synchronously with the start of expiratory phase
of every preset respiratory interval. At the same time, constant flow was interrupted by a
solenoid valve during APRV period, thereby enabling an effective release of PEEP with any
exhalation valves of regular size. A flow sensor was attached between the endotracheal tube
and the Y-piece and the expiratory flow signal was processed to obtain a synchronizing pulse
at the beginning of every expiration. Then the pulse was introduced to a preset electronic
counter and the output signal of the counter was used to control the exhalation and the solenoid
valves. The device was applied to a patient who was recovering from anesthesia and a good

synchronizing characteristic, effective pressure release and CO, elimination were achieved.

Further clinical investigation is needed to prove its usefulness.

CPAP CHIREE 2{T>oTW 5 EBETIE, H
FENFR 3153 TR WG EIIIREEA A BERT 5,
RIS 20 IIMVRS vy Yy —H
R— Mg EGE %200 TRIIEMBIT 5 ik L
5d, L LBEBRIICHE AFED L VD
TYY, % #1157 Downs 5 (3,
CPAP %1772 & Frfft PEEP % f#f&k U Tl
HARMEHEE %5 APRV (Airway Pressure Re-

lease Ventilation) ##2W§L 7%, Downs & D /7
#13 time cycle FR T, —FEREI L ICEED
BRI Y4 7 v & i3 HEREfR 1 PEEP %2 #3250
T, WSKEC PEEP SRR S MW A E G S %25
ATWw5, £7zDowns & D JETix APRV
WKHEHEMERT DT, MKAOEIEHVEH
BEEREBTE T, 0D IZHREROFEDOH
EYEE LI, bhvbhid, TOUH6DHRIZDNT
WRETOREBHRNAPRVEEFE Z2HMEL 2D
T, ZOHEEERIZOWTHET 5,



— 138 —

KB EHE

1. [FEHAZN APRV ZE & 0 [A]#%

1 WEFELEHAK APRV 25 O [0 % 7R~
To BET7V by bZEHRLIR—ACETE
Wi % # i L, K IZ Flow Generator (Vital
Signs ¥t ® DOWNS ADJUSTABLE Fio,
FLOW GENERATOR) % # %t 3 %, Flow
Generator I I33ii&E & 22RO Y A A& % FH 5
520F AN DODVTWS, Flow Generator I & -
TR S N BFE - ZRJOREST A (EER) X
Igas (74 vy v —r34 7 V) 2@- T,
TE—RCLVBECHEIND, TE-RXER
ENF 2 —7 OB 3RV — (37 ME
Bl (BF) BloBdEiEsT RM-100) 2L, &
HOWR, « FRBE LR T 5, T E—ADER
e D%z i PEEP # (Vital Signs #&4
D~ A7 CPAP F PEEP #) »ff s h, FiE
DOPEEPE*HRET %, KB OFEFICIE
PEEP % #3272 ® OFELFF DR S LT w

AR 10 % 2 5

%, KA IFHEDOBHRAHAROART, ORI
20mm Thb, EEROKEZIF, V¥ —r1—
Ny T THRKEFOFEEE 22 5 Diz+
BRFEEVIERTLAL/mn A EE2FHL, B
FEOPGTRIC I > TZFORES S 2HE L 72,

Z DFEIFAN APRV EEBIZAT O & 5 R EHIC
o TEIET %, v hbbiEL Y — 5D
[BHARES 2HIEEE X, HEHEBEROY Y
Y=k o THIEOHREIREFRET D &, &
FINERER T L2, BKROBBICEIL T
MR &, [FRFIC BRSSP U CE R T oS
Wransd, FEKRAPHOTOSRITERFICE -
TEFETRBER SN2 DT, FIFHFOHEL L ER
WX BHED EAENZ L, il KROFDHF TR
{ CHERREOHERDBARE L 2 %, FERFTHBE
WTWBEHIEHIEEED Y A v — 10 ko> TEE
L7z,

2. [FEHGESAETT xR

X2 [N APRV Z&EH O RG5O 7
X RAERT, MiEky Y —ELTiE, CARE

<l

Bl H % &

oyl

haigss Flow
Generator

X 1 FAfEL-FER APRV Z5E O [
07 S AR = 5 IR B
o ?ﬁf” [ [ [—/fRe=trsm
S N N i e :
WS HE
e T /D
RELIY— LR o
=+ y23vh B
s - wp A UBE] =]
TWAE
2 )y Ty
NIV
2 [ER APRV #£E O RIAESUE 70 & 2



AL © 1993 4510 A

HOLOTH L0, TEX B[R /N THEW 2
573, »OOTLTOEDBRIFIRNCITbIS
£ 9 CHEEAETT DB b OBE F L, SEIZAET
RO &S BHEAREBTEH 225, NV T 7
WeF )74 ABD a2 —FF a7 7bHFLT
W5, MBI EIHD L 7o BN D vy
AEFEFHEIR LD, FTHEXV Y —»
SOMBESEMIBL LS 2 Iy MEIKIZA
NTHEBKICERT 2 (K2 O ERNCIZ SO
BUAEEETRT). ZOEFEIZEEEER R K
12 & o THS S NUIFEKER O I—B L 727V 2 35
5Nb, RIZZDNSNVAET )Y VAT Y —
WCEE, Aoy —TERELLIY Y M (T
bHERER) ISV ADHS LS I
%, MTIRS5 MR LSSV ABHT W5
HETRT,
HANRNVZAIFY v—24 L T, MESFT%2BK
L, ERFCEBHRAZEAL CERRZENYT 5, H
J17V A DIBEFRE T 5 2 L2 & > THERFHE
WTWARE 2 AE T E %, WL O B

—139—

TEFERVPERL, BRTRME GEE O CPAP)
R %,

3. HEOERO LIz

i FLEEREE DK & WwBEZE T3, PEEP %
Yol g CHET 2 L Pag, DIETHEZSH
%, ZOD &S BHEIXR 1 ORI DAL S
ENTWBAEARDPEEPH (FOREFE %
PEEP, £ ¥ %) Offiic, HERADOHDOKES 5 —
2 PEEP ## 282, #DFE% PEEP, X h{Ew»
PEEP, IZ&&E L, WRAFRBH I b [EAEDS
Yo TELEVWELILT S, ZDLHIKXTH
i, BEIRSWED PEEP, & PEEP, Lt Ofii % T
4% BIPAP 2175 Z L3 TE, REH A DRHE
BaPEEE S NS & & BT Pag, DIETZBH
ZEWTE S,

® R

AMEL 2 EHX APRV &0, (1) FEIEED
&, 2) EEBRSBHRI T2 pE» % H#
NLIeOIZ, MY AN —v—AZBWT, H

1%, Downs ORIz ki, 1~1.58THh 2, FEER N H T EIBFICODWTEHAL 2,
ZOREAGAX 2 L IERAHSEHAL, BB X3 R RO—F &R, B 59,
BED Al [Fuse 7MY 7.9 FaiOe 31
S9-05-19 [Pee 5 [UT 396 [UCOZ 195
12:22 R - [ [EBeUbAT @
50
F‘I:ZI:IE 7
CamH3 Y _L]
a
25 [
FRES I
ComHZ0 ) - -
@ ‘".--..-.U i ttioin Uit “ 1I 1
1.8 | A b i
(=T 1A N O R YO PO 4 OO N R W A T A U A
Le Lfl/,fu M,F\e ww_
198
Lol

Cmbl»

5 __\Lx / 'r\

2 ¥
—

\jww

X 3 FE#N APRV & 23 L 72k RO—fl



— 140 —

JRBERGRR TR O B TH 5, HFFRIFHSE
$ 19 @, —EH#FKE IR T0mL T, MmEH A
3T ¥—R, B % 5 &2 L/min T Pag, #3190
mmHg, Paco, 2838 mmHg T H-7, & D B
Fic 1 1R L7z APRV SEE 238 L€ 4 )
Z o E R APRV ® 1757, PEEP 127
cmH,0 £ L, EETMDOKE X145 L/min & L
o ME ko, BRRRBEAT ASHE GLS
Pco,), EIEANE (PRES), ks (FLOW)
BlUO—EBESE (VOL) OEETH %,
EEEANE (PRES) OABZETICL> TRE
N2RFFORKZ, %D TEO FLOW #F 0
5B (A4 F AHFRANDILL FHY) LR
WELEBAL TWw 2004 5, F7-MEKRF0E
T 2 I BRI TEEROSER S hizD
TEREOER->TWS, L, BEDOOILOD
FEix, fiit >y —0iEhL BFEOFSGE &
SoTETIHEDDICX¥a ST, bdrd
BEDTEE - 12, NERKADOBIRIC X D K S %—[EH
S (RTE 8 5h, Pco, (R ERE) ZE
TlLo RICFKFOHAHE & b I EIBENEIZE
512 E PEEP £ (Z O%BE&12 134 7cmH,0)
KETREAL, ¥ D CPAP KR- 1,
rERoFARIRENSE L1, RELER
A APRV EBORIPIM I RIFTH Y, FKLFER
FHFHNTWAE U w 5 EFRZER Lo
LY A X ORI L > THRIER X  EDOER
BT ENTEI,
KELMOBE COWT b EROERLIES
niz,

z B

SEEAEL B ORI, (1) BRA1LT
ISR R L CRESRORRIC 22 R &, TR
B Z Eidzv, (2) Flow trigger 7z @ TR
MR, »OBFTFROODOFAaEE T
vy, (3) KAV TWARIUw 5 EF TR %E
EMLIDT, KEBREHERICL 2ED LAY
<, FFRZROEDIERA % 2B R,
(4) R FREY Y — %2 HT 50D T, CPAPH
DHSEZERT =Y —DTE, BRIKHIVIZ
PR T S —LB2FHTHIENTE S, (5) K

AL D 10%2 5

B TR Th 2, BETH S,

AHFSE T IIELBAMERIC O AEH 2 2, S
R I FE CREBEOTIMICELE 2 L 512
fil7zo > THREDOTHFHELNZE(L L THESEF
M BE DR E 5 £, BERHAVWTLS
NSArsEL TERAERERS 2Lk b, 20D
K, MARREBEELSLE T 520, I ERED S
LIZRREDEFERVER S NS O THEK LI
BrhohwrEzohbd, LU LHFERST
B Iz PEEP 28 ¥ 01272 2 D %2 B < 12 0 I I
KAOHICH S5 —D2DPEEPHEDF L &I
12, ENZEREZES J e TEY, BEICIE
R Tl 2 0RAHRHESrEC LI TR
b, TOHEPWET LD TEENE, WTRE
WRIZD TR, BEHED BEOBRKICHAT 5
XS LR — BT SeEFIARIC T 2135
FLW, B1 IR XD IZEEDOTI IR
MEL Y —BEEINTHEIDTHE06, K
K[OREE B2 2 L 3R L ABCTRETH
%, REFEOEBEEIFE N VA —DT ¥ Fvv
7 HEAD CPAP ERIUKs EFDA—HFRER
%0, WKBHED & EHE TG £ TORMENIX
FEFICHEHLS 2B X CHRETT 2 EMBARETH
Bis

R IE 2 RSB % O T 7% { PEEP, 103
ETHEEWE, BHEET Y IV THROD
CPAP LHIU X S IR EH 2R LB Licix
3, ZNEBEBT %701 3FREICER T E 5
BREXTIZTEDTRL, HHIRKESDEERE
BIhEDOLRBEZ NS,

SR U 7 ES 0 B FEE%R E$0E 15~22 [[]
DOEITH > 7z, HREIFENG > RS E->TH
BNEFE e < FEDOBIK & EEROBHMTb iz
Uhide s, SEAVWZERE TR KRT
Xowyva sy VEIBORIBIZT ¥ 7% A, FE
WRBEESETHTEET 2 2 L&D, R
OB L T ORI EBRA LB T 5720
DSV A BB £ TORBNUERAS50 2V &
AYRUTWCR 5 X5 CEE L, o TRERE
A 60 B2 > T H BN EHETE 2,

M3 OREANEFFIZ, BERFOIER IR,
—F 0 inverse 1 :E ratio OEFE#K T 2~



AL 1993 4210 A

LTw3, $7%bb APRV LW Dix, HHFEW
Wiz & @ inverse I : E ratio DBFEHK > EE
ERLBEHRTHEZ LI LW TES, Th
Y APRV IZ & o THKEVEINT 2 A A =X A
THHREVS LH 2B TE S,
KRB W TIX £ 72, RN APRV ZE&E 0
AEE ZDOMEET = v 7 BT ICBE S, Z0D
EERI B T DWW TS, %< DEREE
PRABRTHSLMIZLTOL LERD B,
(1992. 11. 27 3%)

D

2)

3)

4)

—141—

SEXE

Zwillich CW, Pierson D]J. Creagh CE, et al :
Complication of assisted ventilation. Am ]
Med 57 : 161-168, 1974

Petersen CW, Baier H : Incidence of pulmo-
nary barotrauma in a medical ICU. Crit Care
Med 11 : 67-71, 1983

WHTHE, R K PR L latrogenic
Complication. ICU & CCU 8:1-7 1984
Stock MC, Downs JB, Frolicher DA : Airway
pressure release ventilation. Crit Care Med
15 : 462-466, 1987




