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RIBET -1 EELIEBVCTRERAVOH
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VRF—-FOBEICE, OEAESEEEZRTIIC
Losmb T, AR E LToOALEREMKE
R LT3, Lnd, GULROEITELSR
L, LEFURF-FTREOTREIVEL, ©
DEIBFEETHAI EEZLNTVB. €T,
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WE, bbb Pl 2ilE, BE, K»rO%
EIZHGBR T BEFETOIAHERIEE & F—
FHEICE->THELS 5.), THIC X » THRED
BIEE R IET A LOBREHERTHD, U
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MRISEHRIC N &Nz, B8 - #ikicRY =
FronF—7 (HR 1.5mm) A LK.
BIRAS 7 — T VI KBNRFE LETHRAL, E
b vRYad— (BEAXEHE MPUOS
- 290-0-I) iz CHIE CFHEIRE, mAP), Bk
MEHR (BRAFFRAOMAEENE, BIRMEL
ZHOHAE) L. Bk T —F & LT,
1 RiFZ0EmEe =LAELOLEFERICED, il
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ToOmEEXEH L, Zh % preload index (PI)
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A 7 (Truth®-A-11) %A\ T 30.86 m/-min.~!
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FREAEREN L CEELERF = - 712 TR b
Lo F—V b RAYVat— (BANXEHS
MPU 0.5 290-0-II) ic#Efc, LEAEZEIE L
fo. MEEEIC X 52 ONERAEN Lo, &
CEIRMICHEA Lich 7 —F gl /24 B AR K
(KN-1A®, KE#IE) % 3ml-hr.-! OFE THE
AL, EREbF oAV 2a—F =2 b0BEXE
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(CT-0) o#ilE #fr\, LEANED 2.5 mmHg
(CT-2.5), 5 mmHg (CT-5), 10 mmHg (CT-10)
ICBPEIC R 5 X 910z 37°C i hniE LcA
BEKZOENICEA L. FRAFALOLEARE
WCELTH B0 Mo NEEHRL, FidsRN
FOUEET 1. 7ok, 2RMMEEI (TPR)
1Z TPR=mAP—mRAP/Qx80 7 32X Tkwdi:.
Xhiz Q »ZF{t & PI, mPAP, RVEDP & m#f
BAMEIC o\ T b RS 247 - 7.
KRR PE 5 FIEFHERFOZE/LE paired-t
T A MERACTHERS Lz, SLROENER
{ftizf£5 PI, Q, mRAP, RVEDP R AHEeM: Iz
DT —RHBE & LTI 21T - 7.
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FBRIZEI VB ORETRCOMEEERLICERL
o, TDH b,

1. FHHIKE (mAP)

WIE 1284-14.7 mmHg Tdh - 7248, LHEN
EtHIZXyY, CT-5, CT-10 TizzthTth
1074+22.8 (0.01<p<0.05), 737421.2 mmHg
(p<0.01) KT L7,

2. F¥HEEE (mRAP)

wHAfE 3.1+1.2mmHg TH - 7=ny, CT-2.5
T 4.6+1.6 (0.01<p<0.05), CT-5 T 6.0+1.2,
CT-10 T 9.9+1.3mmHg ¢ FH L% (p<0.01,
X1).

3. ALFIEEKHE (RVEDP)

WHAME 4.4+1.8 mmHg T#H - fond, CT-2.5
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(1-min.~)

®1 HERoxL
LENE 0 (control) 2.5 5 10
mAP 128+14.7 127415.2 107422. 8* 73421.2**
HR 156+26.0 159+39.0 153428.0 154+22.0
mRAP 3.1+2.1 4.6+1.6* 6.0+1.2** 9.941.3**
RVEDP 4.4+1.8 5.1+2.5* 7.1+1.3** 11.3+2.0**
mPA 18.4+7.3 20.0+8.4 19.148.0 19.446.6
Q 1.4140.5 1.240.3* 1.0+0. 4** 0.5+0.2%*
PI 8.911.6 7.8+1.7* 6.9+1.8* 4.3+1.5**
CBV 15.8+2.6 13.0%2.0* 13.442.0* 11.142. 2**
TPR 75681-2248. 0 8505+2126.0* 87351-2226. 0 1084+2969. 0*
Hct 30.4+4.0 33.844.6** 33.612.5** 38.4+44.2**
mAP : FHEIIRE (mmHg)
HR : 8% (beats-min.~?)
mRAP : FHAEBHE (mmHg)
RVEDP : ALEIRFEAHPE (mmHg)
Q :LfEHE (-min.7Y)
PI : preload index (m/-kg~1!)
CBV : fpmEE (ml-kg™Y)
Het :~= b2 Vv b (%)
* :10.01<p<0.05
** 1 p<0.01
(mm:;;; ;::Lkg"l “.\,‘ X\\\ * *
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- N
]\] I*/’,."/ - /‘[*#
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RVEDP : ALZEIHREXKE (mmHg)
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X e o
® ———
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* :0.01<p<0.05

** 1 p<0.01
LEANEZ & mRAP, RVEDP, PI

=1

Q : L¥AHE ('min.7Y)

1o
(mmHg)

PI : preload index (ml-kg—!)
CBV : Al (mi-kg=1)

o —--— Q

o —— PI

X === CBV

* :10.01<p<0.05
** 1 p<0.01
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T 5.142.5 (0.01<p<0.05), CT-5 < 7.1+1.3,
CT-10 T 11.34+20mmHg & E&H L 7=
(p<0.01, X1).

4. DAHE Q)

PIHAE 1.440.5/-min.~! TH - 7=ns, CT-2.5
< 1.240.3 (0.01<p<0.05), CT-5 T 1.040.4,
CT-10 T 054027/'min."* L WA L &
(p<0.01, ¥ 2).

5. preload index (PI)

HE 8.94+1.6 ml-kg~! TH-1h, CT-2.5
< 7.8+1.7 (0.01<p<0.05), CT-5 T 6.9+1.8
(0.01<p<0.05), CT-10 T 4.3+1.5 (p<0.01)
ml-kg=t LA LA (K1, 2).

6. rum#EE (CBV)

W WE 15.8+2.6ml-kg ! TH - 1=,
CT-2.5 T 13.04+2.0, CT-5 T 13.4#42.0
(0.01<p<0.05), CT-10 T 11.1+2.2 (p<0.01)
ml-kg™! LA LI (K2).

7. £XMMmEES (TPR)

FHA(E 7568+2248.0 TH ~7hs, CT-2.5 T
8505+2126.0 (0.01<p<0.05), CT-5 T 8735+
2226.0, CT-10 T 10847+2969.0 (0.01<p<
0.05) & CT-25 & CT-10 TER L.

8. A< h7YUy bk (Het)

FIHI{E 30.41+4.0% TH »7cn, CT-2.5 T
33.8+4.6, CT-5  33.6+2.5, CT-10 T 38.4+
4.2% & LR L7 (p<0.01).

9. 0tk

LA (HR), FRENRE (mPAP) o #)iE
X hFi, 1561+26.0 beats-min.—!, 18.4+7.3
mmHg 726, ERPZFLZRD e 1.

10. Q & PI, mRAP %50 RVEDP 0

RIR

Q & PI ix Q=—0.20+0.18X-PI 22X T%
h, r=0.84 (p<0.01), Q & mRAP %
Q=167—0.10X-mRAP A 32X T%E I h,
r=—0.64 (p<0.01), Q & RVEDP i
Q=154—0.07X-RVEDP %~ 53X TE X h,
r=—0.50 (p<0.01) = Lh, EFETADH
B&ERL, Q & Pl 23 b\ MBI Z R L7

% 2®
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{bic#fi kbl L7z, Ditchey &9 12004 v R+ —F
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I OVERINBZELRIILELRICEL, ERMIC
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OAEF & ffiggiR~ DRl EA Y, Thicke
S>TELEOMBEDL WA LIcL®|E LT 5.
Shabetai 5% (ZOEAED LRIz Ly, OEH
VIR LESIC BT 5 L - TAFIROR ML, A=l
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T3, SEO/BREFOLED L FIFTAT VAN
N DY, fo b 2 D BORENOLENICEE
LCY, DEAEZEAL, ZoEicky, &<
IZAORIZEIRAICEE S h, 2 o8lE T
EINBZEERLTVS, L LT, HiaAWMEL
ToOMmEE, T7/bb preload index 2L, %
OFER, AOHEEOET, OV TRAELETH
mwE»BAL L, LPHECET 2R L.
Craig 57 RALENMEREEZIEFREZROME
MAHHL00, LHAHENKTIREE LTULE
MABOBAICE ->TELTVWBERE LT
5. —HIC, Ao L RF—FTIRLENE
MNER, - AWOBONEKE, moRE, if
BIRIE, X OICKMEIREY LR L, Tolnil
OEOIEMEM ZAEINE D EEbRA T
Y. FThbbIo bR LCOERERBED
DICHFEFXFMICHSE L, —BOZEoRHEN
WAL+ sELEbh T3 E-T, —EHEE,
OifE, BRHEAMETT 5. chbicinzg, O
EHNEO EFRZEBIRMEEZET I8, O
IWHEE T 2 L, Lo &R ER 2 HE X8
By EBbns. ok RLERED LRI
X A X AN, AR
NI X 2B Mb 5 2 L bR T
WBYI0, FAabbLX v RT =T OB TR
REAEAEE) UL M L, —EHAH R
YIBLO0, DAHEFERSIL TS £ L
THEFHZ, £XMmERT ERLTu5t#HE
THT 390, SEIOHETIELY VAT —TH
My, DIHE, preload index 1XFZICid
L, LDHFOHEMITED 65Nl dh - 7. Craig
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- 7z. Shabetai 5% % [Alffiz thiopental FREE T
DR TOWFFETOLIBITIELE 2RSS, —7,
Klopfenstein 59 D EFH T O ROHFRIZHT,
DFENEN 4, 8mmHg TxEXE AL, 12
mmHg Ll EiZ7Z 9 i CTHEREMER D .
FrOWFRITL P ALEY — L (25mg-kgY)
I THEE2E A, ~utr (0.85%, 1
MACW) iz THBEHMERF L. ~rt v ZBA
BEKFNICOREE, BIIREEZET 50,
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Twab. Lol s, ORBUCH L TiZREE L
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% preload index DEA #4: U, Fowler® oty
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moh, @RMmERT CT-5 TixARER L
"Rz <, CT-25, CT-10 THEELR LA Z2FED T
Wic, A e RENEEICEEE L2
LEDbh B o0, SEOMEDOERIC R
v UM OREN LV ELDY, TRIZE - TH
BB I NI IOV THEB/ETER L,
FoSRIOWRTLEAES LR IBIRICE
DRFEME A Lichs, Lhidftific gk
BEOWAICEBEDTHEEEEDbRSE. DK
HORAEZ ERZEL T30, =R b OEEE
EN LI OENEDER MRS, HIERR
5 back-pressure LixEzZ bhip\. Ak
AT OBITEIIREIC I AL 2R DT, Eicdhd
MEEZL LAFD LT lcdTH 5.
FERIIC O Z VR — FOBEEE 2 Fb5E
BRAELROEL, ThbbhLBIRED 287 -
H13) HLZEIEDO collapse® ThBEEbh
T&Ef. L Lans, LDENEZLTLEOE
CDEOIRHBRORIC L - THREI AR, &
Lz M EREMC L - T, ElobFr 7 1EH

04 AR+ —F & preload index 357

ELTOLHRE OB fbic X » THEELS
i, MEAAHEOEENRIER L 2 B,
ST, DEYRF=FTOXHICOENEIZERL
T3 bbb TRTAN & LTo MK E R
YL TOCARECEEEZRDTIHIEL LV B2
WL, 20X RRETFICEVT, AN ZMKE
ELTERTAFE, ThbbARBOBEKICHY
BRTWBRT Y - HoY®hF—F itk »T
OEHE AR, BAFRERLIVBEONLS
preload index M EEEMICOME, & <icHORIC
P BRAMERLOTIFFCEDRBETHD L
EER 4R

BRic ey, KEBRICHBIT S > edil
FMEmPEICHEER LET. 2k, KRHLD
FEEIEIEAAFERIEEES (&R T
HLt.
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Acute pericardial tamponade and preload index

Akiyuki Ohsumi, Nobuo Matsumoto, Masuhiko Takaori,
Ken-ichi Boku and Emiko Endoh

Department of Anesthesiology, Kawasaki Medical School
577 Matsushima, Kurashiki, Okayama 701-01

We produced acute pericardial tamponade in
mongrel dogs under halothan anesthesia and
demonstrated that the preload index (PI) is an ap-
propriate indicator of the severity of this condi-
tion. When the pericardial pressure was increas-
ed from 0 to 10 mmHg, the PI significantly
decreased from 8.9 to 4.3 m/-kg—!, the central
blood volume from 15.8 to 11.1 m/-kg~1 and car-
diac output from 1.4 to 0.5 /-min.~1. Conversely,
the mean right atrial pressure and right ven-
tricular end-diastolic pressure significantly in-
creased in proportion to the pericardial pressure

from 3.1 to 9.9 mmHg and from 4.4 to 11.3
mmHg, respectively. These results show that in
the early stage of pericardial tamponade, with
slight increases in the pericardial pressure
(0—2.5 mmHg) the cardiac filling blood volume
decreased, resulting in a proportional decrease in
cardiac output. PI correlated better with
changes in cardiac output than right artial
pressure or right ventricular pressure, a conser-
vative index of preload and seems to be clinically
useful for evaluating the severity of pericardicl
tamponade.
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