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AR BRE E R 3813 % BT E T &
BEmAENRE & o B

SRRFELRMAEINBLMRE (EIE LU THESR)
# @ M B

BEIWIENRE (amplitude of intracranial pressure, ICPamp) D473, EEABREOR(LP E L2 BFEELTERT
®%. Lirl, ICPamp 2MEBREEE T 70d b RMMYE (cerebral blood flow, CBF) (EFIZ L » T ED k 51 B A2 BT
DUWTRFMILF R Eh T Rv, £ 2 THRPE T, ICPamp % CBF DREX KT 55 E 502 BIET2 - L2 H
()& LT, CBF DfET 4 ICPamp 15 X 2 BB O\ THE Lic. HRBHEA = UEA AV, BINSEA~D A TERIEA S
RET2Z &k O RMAET = F 1% F8 Lic. BEASRORMEIC &, CBF A%ENASREIAI O CBF ED85% Lk
KERFF SN b DR BIMMRRR (n=22), 85%LITIET Lic b D& RMMETE (n=31) & L. HRE bic, ICP ToHEW
&7y ICPamp A L7, EHEEENIE (mean ICP, mICP) 2% 30~120mmHg Ti%, ICPamp {ZMMFE T B B\
TRmBHRER L DFRET L (p<0.05). %7, mICP % 10mmHg &K% LT mICP & CBF L ORBREY R T B
&, 30~80mmHg ¥ X T* 100, 110mmHg DOHEFET CBF & ICPamp DM #EEH i H B 70 E OMBIBIRARD b A i
(p<0.05). F7cboD, mICP 2A—TH B %M T T2, CBF DETFICHA LT ICPamp #MET$5 = L 28 Ui, LI EDR
R0, ICPamp OEFENER, BRI 5 ICP JUAR O MEREEOBECEBNELOBE, 715 O BEHEDRE
L DRHREEBCEDCFR LI VBD Z ERTR I,

Key words cerebral autoregulation, cerebral blood flow, amplitude of intracranial pressure,

intracranial pressure, intracranial hypertension

SMEHEFANE (intracranial pressure, ICP) JUiEi:, NdEH-
HRBEC S CCTHEBCR O A REBO—2TH B, Hir, &
EEBAGCEERMEREER L OAUPCBE - TEEETH
D, ThefCERT 50BBEOTFEELELETHLEE T
bEE TIRie\ . BET ICP JTEMNEST B &, ZHRIICINE
RoyEEsh, FTEmLeHEREI B 2hb. Littis
T, CORBEREEOHRY TEHLETRERACRER LB
BefTO LA BDTCEETHS.

—fic, EFEKC, ICP 23 7TH# LT & PHMERE (mean
cerebral perfusion pressure, mCPP) 7% 40~50mmHg LA i {F
FINAEMME (cerebral blood flow, CBF) I3 IF & &HMIC
REFEI N D™ Wh bR D 8B FREEE (cerebral
autoregulation) TH 5. Lo L, EHH/ME, MOEEE, ME
Bl L OFMHMNTIE, & ¥ BREC SR MM E B
HREAEE IR TR D, CBF BETFTLTWLA™Y, 2% p,
mCPP 2% 40~50mmHg Ll Eic@#H T Td CBF 2ER
KRR TVWABZERER L. Lt s, 20X 5K
RErEET L2, ICP R MEWE (cerebral perfusion
pressure, CPP) DIFHZT TRA+H T, MEEEEORER
BT oBEmrARELEL LD, i, MEECHMA DK
HIRNEBER I L, Zhi~y Py 4 FCOBEENES

PR TS H 2 BEA, SEEL T4 8 A16HZH

L O RECHERTHHERDNE, BEAHORELLOH
REHETE A CEBDTCHERERS. BE, BRIEEIHT
W% CBF JIEEIL, ¥ v BB (single photon
emission computed tomography, SPECT)“™, ¥, v W& %
(xenon-enhanced computed tomography, XeCT)¥'"?, fBE Fik
HWrE ik (positron emission tomography, PET)™® | &% iH#g%
V7' F# (transcranial Doppler sonography, TCD)®® 7¢ & 4%
H%. LmL, SPECT, PET, XeCT 1%, <X, F4 1 FTHEEE
BETAHZELIRATETHS. b, BEHITLHYLEE T
LROHEATEAHRIBESH, BELHE. TCD LHEER
ERBIRO MKEE 2 EBHEMCHETH Z L0NTETH B,
MfEEDE(Ls CBF OB {bx BRCKT 5 L O Tlice S
RASRDHS. Zhew L, ICP JEII~» Py a4 FoEfRE
MARETHH, RECBACEHTLIEENE , NRAR
BEOEPHBCECTHAIRTWA. LitdiaT, b L
ICP & SMTER 3723 CBF T 2Bl +2 =
LT EE, ICP OEFRECIBEEN OB BEEEFE
ienh EBbhs.

ICP W2, Bie s ENEREMAFRE LTEN D TR
, BENREOR(L2HBLAFRELTLERTHAEEL
BhTuwa®® mEENERE (amplitude of ICP, [CPam-

Abbreviations : CBF, cerebral blood flow; CPP, cerebral perfusion pressure; CSF, cerebrospinal fluid ;
ECG, electrocardiogram; HR, heart rate; ICP, intracranial pressure ; [ICPamp, amplitude of intracranial
pressure ; ICPW, intracranial pressure waveform ; mCPP, mean cerebral perfusion pressure ; mICP, mean
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pY" O RTHEA R (ICP waveform, ICPW )™~ ¢ 53 k1
LABEEARBEOHEN LA THD. LrL, ROHET
L, BRARREY R LB ERR, TobbRERM
BEEINFRHIRCBT AWRILERTEST, Z0X 57k
FRRBIC 30 2 XM BE AR TV 5. Bz, ICPamp 235
BREEZTHD CBF B TR LI -TED LS EELXZT 5
PIEDWTREM R e 3 Cuwisw. 22T, KFRT
1%, ICPamp 23 CBF OREX*RMT A1 E S EHIETHZ
LEREMELT, EREYEACTHMOTET 7L 2 /FH
L, CBF O{ETA ICPamp 5 X 2B >\ TRE L.

WHE& LU HE

1. REMEEH L URBRER

BE 6~13kg OB/ R I6EY A, HEEr 2 3 v
100mg DHAPIEH CTHBLEA L. —UIRSBR2>ES
15cm, B 0.8mm OAF—FA¥FEAL, BREKE L. v 1
75— VT4 v a I0mg/ke OBIRKETIC, SKEDE
B, VAT IF =N VF YA HEBIRAES LHERERE:
Elfe. mvrm=vu.FawlF Ilmg/hr RBIRPAES L
TA XL L. FRIZ, EREKC I HBAHITERE L,
PaCO, % 359+4.2mmHg (X +£SD), PaO,% 86.0+11.4
mmHg IZfR o7z, FLER{EY v ¥ ¥ Sml/kg/hr THK % T
W, BR <y MCTHIER36~3TCIIHER Lic, BE R HE AN
WANMEMEEEBCEEAMEE L. YEHMR X OEAKR
ZEva A VEEHLUTREBLL.

I. RERB&LOREHE

£ B BIRE (systemic arterial pressure, SAP) I ZIC 1T RERL
HETITRBIRICE08mMm DR Y =F L v F .~ T REAL,
EFF VAT o —%— MP4 (BAXRE, RR)CHEELRAEL
7z, ICP M X A HEEICER 10mm OB A LB, B L
FEF3vAF 2 —4 — P35 (Koningsberg Inst., Pasadena,
USA) #%F LTHIE L7z, CPP |2 SAP HIE FI Mg &
ICP HIZEFHIES & O EZBEBK 2 B\ CRE&E L. CBF
DOREW AEMBEICER 10mm OFALET, HIHETE
TIBARKMIMKEREEE TCD-8 (XA 2 F 4 At A{ =
VA, &R) ¥EALL. KB L EF FAMIE President
(Coltene, AG., Altstatten, Switzerland) I THEEL, BH® S

CBF (subdural space)

Artificial CSF infusio
(lateral ventricule)

ICP (epidural space)

Fig. 1. Schema of animal experiment. Artificial cerebrosp-
inal fluid (CSF) is infused into the lateral ventricle. ICP,
intracranial pressure ; CBF, cerebral blood flow.

DHRIRE . MERFEC TOER (electrocardiogram,
ECG) %@L (1), RUEBF -2 —%H—<=AT7 1L
2~ — WSB41G (HAXE) TE=2—Lis s, RECH
&304%3T UFR-A (SONY, ¥R) KZ&g Lz,

0. RBH*

1. ATHER(FRE

S77 v 2 (KEHE, BER) 500ml 21 = v (KigHE)
14ml iz, ATHwEKE L2,

2. NI X A HEBERER

ATHRC X 5 HREBRIFEZENERBECE LY 5 2 o
TERHRET ARSI, 2HEOBMIT B TRINERIZITCK
IR L ATBIR A GRICEA L, DD CBF, ICP, SAP,
CPP &4 1 ECG DELHHE L. ATHEEAIL LY
ICP B LR T OHESATHRCRLCBERINS L 5
=, 6RBERIT 1000ml FEA L7,

3. RS T =51 OfFg

RO B, SHEBRENETEYRETAZ L Ly
BMmFETEF L2 ER L. REESAETECL, fNs
A NDATHBEEEAELYB . Thbd, #AEEI b
15mm BiH TRIKES L D 8mm AH xR OICER 10mm 0&
BT, 217 — CEEZRE Y EEFHR L D H 20mm
ECHFRL, TORRYEUNSNICEE L. ZOEEZH
SHIh, BEAREBEYBGITCICE Lic A LB 2 Sk
AL, EAREYBERMTH»Z LI b, BIFERNE
ICP %t %7, ICP JU#IZ X b mCPP %' 10~15mmHg
WAET LB S THEAREE L.

ATBEEIEA L L, ICP, SAP, CPP, CBF 23 kagz
TLole DR Lictk, 2[E B LD A TR EASRER L 7IE &
RBRIZITe > 7. 1 EIDOEAEROFFERMIIH 1 B, EA
KRERDOHRIIHL. 5T, 1BHE D2~ TEOFAERY
REL:. BHETD CBF EOIEHD2ER@HET S0, 4
DA THWEARER 100 LcESH® T CBF #&H1L, =
& %CBF & L7z, ATHWIEAR D %CBF #385% Lk bic
FEhich O NMKERFER (A B, n=22), 85% LA TRET
Lich Dw MMFETH (B 8, n=31) & L. ¥7, NOK
EEREMEE B LTIk, ICP L# K & » T mCPP #
50mmHg IK{E T35 % T CBF NEAFECEEI A EEY

by

1sec
Fig.2. Tracing of ICP showing cardiac pulsations during a
respiratory cycle. A vertical bar with arrows represents
amplitude of ICP (ICPamp). Vertical axis, ICP (mmHg);
horizontal axis, time (second).

2mmHg

intracranial pressure; mSAP, mean systemic arterial pressure; PET, positron emission tomography; SV,
stroke volume; SAP, systemic arterial pressure; SPECT, single photon emission computed tomography;
TCD, transcranial Doppler sonography ; XeCT, xenon-enhanced computed tomography
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E®E L, mCPP 28 50mmHg W{ET 4% LARTA 5 CBF g
T LBE 2 MM B B ARemft & WE L.
TEASBRO R & b RN EBRAMEABE L), 55
WIRFEARE RS D IRFER SAP 4 80mmHg AT DS M E % #
ML, B> oy 21 e ST SR ol S CRBA KT
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v
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Fig.3. Example of polygraph tracing. (A) Tracing of ICP,
systemic arterial pressure (SAP), cerebral perfusion
pressure (CPP), and cerebral blood flow (CBF) during and
after a artificial CSF infusion run. Open arrow, start of
artificial CSF infusion ; closed arrow, stop of artificial CSF
infusion ; horizontal axis, time (minute). (B) [, 0, I, ¥
and V represent intracranial pressure waveform (ICPW) at
10, 20, 30, 50 and 100 mmHg of mean ICP (mICP).
Vertical axis, ICP (mmHg) : horizontal axis, time (second).

Table 1. Lower limit of autoregulation
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Fig. 4. Relationship between mICP and various parameters
during the same run of the artificial CSF infusion. O %
CBF ; @, ICPamp; [], meanSAP (mSAP); , mean CPP
(mCPP).
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Fig.5. Relationship between %CBF and mICP during
consecutive five runs of artificial CSF infusion in a
representative animal. O, Ist run; @, 2nd run; [, 3rd
run; B, 4th run; A, 5th run.

mICP (mmHg)

mCPP (mmHg)

Number of
Group artificial CSF
infusion runs
A 22
B 31

105.2+4.1
101.1%4.0

42.6%3.6
43.2+2.0

Group A, normal cerebral circulation; group B, impaired cerebral circulation: CSF,
cerbrospinal fluid ; mICP, mean intracranial pressure; mCPP, mean cerebral perfusion

pressure. Values are X -=SEM.
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BRI SR 313 5 MU & S I FERRIE & D FHBE

ERHEOLE, FRECIAGOBOBELEEREIZ LS

THEUEOBRERT > 708, t-BRE % 7212 Mann-Whitney B4
fTote. Fiz, HEBGROBREFICIZ, RO _FECTHRBER
£, FERECIZERAUNOREYT -1, MEO
Spearman DJEATHEBIGREFEH L.

p<0.05 2HRE & HE
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. ATHEOBEEARRBEAOZE

1000ml D ATH#E % 6 BFECRMEBZHEA LR 2 AL
WL B#LIzp, CBF, ICP, SAP, CPP, ECG E{LiZE bR
ATHEOBKBRIC X 2EENBEREER SV

L. BAOREAMMAAETEE~ OB bDEEL LR,
miCP:10mmHg miCP:20mmHg miCP:30mmHg
5 4 o
4] .l et
34 e 2
P L ° s ]
T ° O:I
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0 1 T I 1 o 1 T 1 T 1 O { T T I I i
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Fig.8. Relationship between ICPamp and %CBF during artificial CSF infusion at each mICP. At all mICP, except 20 mmHg, -

there are positive correlation between ICPamp and %CBF. The regression lines are drawn and the’ equations are given in

Table 3.
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Table 3. Correlation between ICPamp and %CBF at various levels of mICP

Number
mICP (mmHg) Linear regression equations of r value p value

samples
10 y= 0.013x+ 0.8 74 0.18 0.1333
20 y=-0.002x + 3.3 63 —0.06 0.6574
30 y= 0.043x+ 1.1 77 0.33 0.0036
40 y= 0.073x+ 0.4 99 0.39 0.0001
50 y= 0.101x+ 0.4 117 0.56 0.0001
60 y= 0.108x-+ 0.6 82 0.55 0.0001
70 y= 0.083x+ 4.1 99 0.39 0.0001
80 y= 0.102x+ 5.2 93 0.41 0.0001
90 y= 0.087x+ 7.8 103 0.18 0.0629
100 y= 0.133x+ 7.2 97 0.32 0.0017
110 y= 0.117x+ 9.8 55 0.28 0.0407
120 y= 0.129x +10.8 45 0.26 0.0872

mICP, mean intracranial pressure; ICPamp, amplitude of intracranial pressure ; %$CBF,
percent cerebral blood flow ; r, Spearman’s rank correlation coefficient ; x, %CBF; y,

ICPamp.

I. AMEEAETERCK T2 ESHARESROTIE

1 EIDOEERICD ¥ 14.2+47.3ml (X +SD) DA TR AEA X
hic.

REWERIC BT 5 AT EA X% ICP, SAP, CPP,
CBF DEREILD R Y 757 (R 3A) &, mICP 3% hEh
10, 20, 30, 50, 100mmHg %1+ ICPW (X 3B) TH 5.
¥, K41k, R 3A, B L A—ERBIHIT 5 mICP wxtd
% %CBF, ICPamp, mSAP, mCPP OF{tx 75 7{t LIz b D
THhHad. ALHEEAZ LY ICP »RISEZENICITE L2 3
&, ThiZfEyv CPP i3 @ EMAMCET L. mSAP 12
Cushing HRW X b T LAY EDNR, £FEBEXRBLT
BIF—FwFihiz. CBF %, mICP 7% 85mmHg, mCPP #
45mmHg % TiZ#) 50ml/100g brain/min & 11T —BWART=H
fo. ZHIXCPPE Tt LC CBF #—SIcii L L 5 15
HERMELT LS. B ICP LI L b mCPP %
45mmHg LI FTICETFT X% &, CBF L ESMNCET
L. AT8#EARIED B & ICP, CPP 124204 TiEDEIC
BLEE L. CBF B—B@YCEANMEL h EELRLHE
W, EARMEL D EVEE TET LEOREBYHE L (R
3A). ICP JLEEW M\ ICPamp 13k L, IEERIC 31&M 7 5 7:
ICPW ix 8k L (K 3B).

MEO A TR A F#I1z 1k, ICP, SAP, CPP 3% A BifE
KETLEOER L, R—BYcs T ATHBREASZRY K
BF5L CBF RETETWET L. 20BN TR
AERYRETHOCCBENMIL, BATD %CBF 1S
BWET L (B5). Lich-T, R5TRTEBYTIE1EE
ATHBEARRPARC, 2~4EEABEESEIN:.
2~ 4 EBDATHKEAERIT B\ CEAND %CBF (25
BEOCET Licht, Bt EBAMEfEIh vk, 37
B, mICP % 85~110mmHg 3% L mCPP # 40~50
mmHg E T 3% ¥ T CBF X—Effiht. —F, 5EE
DIEAREB T, ICP Juft> CPP ETF & & b2 CBF &
ETHEETL, BERFASEIEREL WS EHEIRE. I
D CBF Z{LI2 OB 3\ CHABETH H, BT
BREABRD BRI,

ICP TH#BIEIC L » T CBF A4ET LIgHAEEA, Thbd
E B FMEE TR D mICP, mCPP % A, BRES#THETS L,
AB o mICP # 105.22+41mmHg (X +£SEM), mCPP #
42.6+3.6mmHg, B#® mICP # 101.1 £4.0mmHg, mCPP #
43.2+2.0mmHg TH b, MBICEEELEDLh -7 (F1).

A, BRFOLATHKEARRBROEE OB S TOLAEE
% mICP10mmHg BICXE)h, FiHE L ERRERFT (&
2). mICP #% 100mmHg AT\ Tt mICP w i oh
BEEREDDRIeh -7z, mICP 2 110mmHg LiAcit, AR
D m3SAP ABEITLANED 5%, mICP #% 110mmHg ¢it,
B#HO HR AABCERBECERAC D »7edt, Fhiisto
mICP TRMEMICERZRTD LALLM T,

ML W mICP #39 T0mmHg # Tit %¥CBF B—FICE
feh, 25 mICP ATT#ET % & %CBF 12T EAEMCET
Lz, & mICP &1+ 5 B# D %CBF {Hit AROHNLY% T
Hotz (K6).

. ICPamp (X35 CBF OEE

mICP 7% 120mmHg LT oL @HE ST, BED
ICPamp X ABEIZEE~{ET L, #c mICP 2% 30~120mmHg ¢
1%, ICPamp ZBEHIBWTABI WV ERCET LTV (K
7).

% mICP 1> % %BCBF & ICPamp O [E14 EH # L,
mICP 7% 20mmHg 2R ELTEDEEZ*R L (K 8). #K
mICP 7% 30~80mmHg % X ¥ 100, 110mmHg i, %CBF
& ICPamp DORICHEET ¥ BB LEOHBEBEFRARBDOh
7z (& 3). bbb, mICP #BEA—TH 5% ik, CBF 28
T35 &L T ICPamp H{ET L.

% ®

FEBRTHEA L MO NEER L, —fllev+—oni
il & v — ORI & D —EDREARLLIED, MIFOK
HWERIC & AR ERAR O, S CBF »EHI®D &5 #
ARRBZ V7 5 VARV HVREETHS. Gaines PR
I BT, KEEKEZ V7 S v AER R L, AEKC
X% CBF OEB(LEBERICHANTHETHS LHE LKL, £0
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%, BMERCBEER COREOFEAINEE X h™®, CBF #l
FHELLTEELTWD. AEORADFSEIL, BEBEDOK
BORFBMTT Y BERUETERZ L THD. REE LTIZ,
v — LEET A RRICHEBENROCIENEET 2B,
CBF HIBEN L OHERZIT XL DERELBZ L TH A,
FZTHERTIE CBF 2B T3, ERBEMRITEY
100% & Uizl %CBF il L, B4fEo CBF JIE@ D1

HOERMIE L.

PR BT 5 INEBEATHBOMUNEAEALR T, 3
DR E ATHBE OB DR 2 CBF K52 5¥8L, AT
HERABRE RN RO RO E L vy~ 52 2 HED 2
BEOWTERTALERD S, ATHKIC X 5 HEERER
DRERTIX, £FE IUHEENBRBEC CBF HIEEC LS
BighofcZ & kb, 202 5B CHEERTVWDEEL
bhiz. ¥h, ATHMBERKEREAIZ LS CBF okt %
BRI TERMLB Y, ToMNKAEEBOEELZELT
LB LEBALDEEL BRI

B B By SRETRE & 12 CPP O{E T WIS L C P m &
PEETAZ Ltk b CBF AEREBRARICHERFINLIES Y
W59 CBF 2MEEI R D edIC B ERBERO mCPP, 1
i bR B BhFRETEE O TR 40~50mmHg ¢35, Iy
Mk B B FRMRE D HI'IC 1%, AR CPP #{EF 2+ CBF
Blee BT 2 HESACORADON—RIWTHS. iz, B
RO S\ CHm i BB AMEE 2 B L BRE T2, KETz
DHEAACOR TS, —F, BBASERE»EDES
(all-or-none) Tit7e <, TOEEREIERESYHE b D&
EXbRTHWA®, Licti-T, BBAMENEEIEEI A
TWENDHELEL, REZCI VR OFE—Ehibou
7t fek x i, Gray 50k, MERET XA Z L2 LD
CPP %{ET &4, CBF OF{LHI5% LT OBE % MMk &8
FSEEER IR & HIFE L. £42, Muizelaar 512, ME%30%
Z{tx, CPP OF{t & MMBESOLLOLEEEHL, =
DED 2 LLF7e b ABREEEA TS, 2 L ichMmE
BERMEBEEWE L. LhL, TADDYHEFETIE,
T4 D CBF REFEHIEE ZMHFIC, oSy ERLTK
M EBAEELHELC A I Liie s, Sz g,
CBF 0 EFRE»1b 5T, CPP E T+ 5 Mg RIG
ERRIR T 20 E 510X TN EBRSESHER A
TWd V2 s, LA, BRI TIL, FEREEORME
Borp 338 BECMERIABEIhTK ) CBF B E
TFTLTWB. LittoT, CPP DETFIH L CIMIEKIEH 2
Rich Tk b, TOE, CBF A—FBREHI A TIUIE, &
Bzt CBF BABEWET LW & LT, MmfEEHEs
BREETHDLHUEINDZ LIk, ZOSCERLT,
Baif e BYRRE D= & CBF {E F 0BG TEAIC £
AU BT BB LR 0 TR M7 57,

TIT, APRTIE, ATHBEOREEABEICL V(&S
dha CBF D%t & B 8 EBisite &by BRI KR L
THREL, MEOBFRLE LM L. CBF EFDHED, £
BBAMART O CBF Ex & LT, EELEFO85% bici
NICB A MTHRRE, 85U UTTET LeSas niET L
Bl %7, Bt EBAMECEI LT, CPPETIc X »
HETHIC CBF 2MET L, dIid-0RMmE RIGH 2 &b i ik &
ZREM B B REBEBE S HE L. FORER, ATHKEA

ERETH L, CBF BEOREGBHBHCET L. L
L, CPP B T3 % ik A Bh5Aaise=Bi L¢3, CBF (&
THBETHS S BREFIFEhE:. ATHEEAY ELE
K#ET2&, CBF —BETL, BRECIE CPP ETicr+
HMERGE S Kbh, Mo BBASERREE L. UEo
KRnrb, ATHEREEAKC X% CBF &Mk e A
DELDOBRITEHNTD H, BWD 5 HILNMFK B BHFasiee
BRI T b B INMEROBEE W L h CBF 7513 BB
ETL, 205 bicknf HBRSRLEE S h, BRI
BT 2CELLDLELDRD.

SEFEENEAEYRE Lo CBF FhicEL Tk, &
FREAKOERIBRCLEEIA TS, Miller 512, 4
RCEEAN AN BBE LI hvBEIRA LK LD,
ICP #Ji# X217, ICP {2 CBF 2METFT+5 % T, ThbbH
IO TR BLS ¥ TSI v, F0EAL—- VR
fE&e ICP #E®{b w5 &, CPP IZIE#E{L L1-4 CBF iz
TTDOEETET CBF ST &M Lic. Z0BRELRET 2
& CBF 1ZBREAYCET L7z, Miller 5%, =® CBF £TF®
BB T, MBI E{L (sludging of blood) Iz & h %
HME LV~ COREMEZ b, BIMERNEEIhttnE
HEW L7c. KRBT, ICP UH#ENATHKOHMEAEA
THDELUSNE Miller HDHEERBETHY, %1 CBF OF
ft%ﬁﬁ'@@ofi. Lichia T, Xﬂ%hlj@”é&%% CBF
ETOBRX, Miler 52E L k5 B MEEBEZC L %
bOLHERINA.

ICPW 12, BIIREDEEAGBCHIRE T HEENGEE
B -ledb DEELZ LN TWAEY® S h, FHEME W5
Ty Ry I ABIRE L BIREAAD X h, ICPW Xir o
THNIINDLEELDBZENTES, ICP BNAETS &,
ICPamp {3 A L, ICPW 1288k 2 Z & RS R OB E I
£ o THRE SR T 200N K20 ¢ AR DRERHE S
Ric (®3, 4, 7). TOBEBE L TIE, ICP JIEKEST
CPP 2MET 32 L MAIEH M (resistent vessel) 2MHEE L,
T OREE, BIREH ORZERNTIE L ICPW ABIRBEHCE <
HBIDEEZ BN TINBBWG - =gy v 5 ke 2 Hir ks
W, FMT ICPW ST X » TEHERBRE O (LA Lk
5LV RLNBERNDBEAI T L T & fo2m~smsomss g
Hx, ICPW Db b o bIES ¥ CoORE (5 S3)EE
f) ZWWEL, mlCP 2K E T2 20mmHg 12, 1 Tt
30mmHg WITT 2 &, BEAERUENERET S LEE L.
ZORRNMS, [HABEREY, BENREOT LY BE» 5
Rz, MEROEEBEECREENLHEL S 218EL LTh
RTHs L L. Cardoso 512, ICPW % 3-2DHS 41
P1, P2, P3 L&A1, Pl i2IR#E# & MERBIROMB) R
THH, P2 IMMERLBEO2 v 754 7 v ADE(Ly Kk
T 5 EHEE L. Portnoy 5% 8 L OYEIR™ 12, ICP JLERO
ICPW 27 — ) = FRITTARY F A LTRE L. Fh
EBE, AR P AMMMEEROFLE KKk LTELL,
ICPW D A7 b A 4342 NI I B B FMTRE DI L LCE
ThHHELic. L, Th5DOHBEE, WTFhbEEpLY st
L LRERBRICEST WS, L ZAMRBETIE, {oHm
DIREET X h BEw Bt B BhFRANAE - B B AR S R Y
AR LoD, LiepisT, ICPamp 40470 ICPW 444 i
RISAT B 7cdici, HROBETITRRIOMEREE Lz
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BYEREIT, EBNT -2 2B DERDSL EEDNS.

Z ZTAPRTIR, BRAEL LR ATHBEORE
BEAEIC X HhEBRMC/FER L, ICPamp & CBF & OBfFI
LTS L. BAMcii, CBF AEFRBBAC S D AR L
CBF ZRFEWET LABECEWT, SHEENETERC
BT ICPamp OE{Ly kB L1z, 7o, AT, BHRE
RO BB RS EI NS CATHEREAERYRE
TELERERIAD I 0T, MEEHRNIITEYTH
BL#E%, ICPamp & Wik B B)FAMEREOB M\ TiL
B Lich iz, FOREE, mICP 23 30mmHg Ll B FLET 5
L, BED ICPamp NAFICH LEEYRT Z E2VHB L
(A7) Ft, mICP AA—THH%&MH T Tk, %CBF &
ICPamp OEFEMIL, mICP #' 20mmHg ¥ ELTEDHE
xR L, #iZ mICP # 90mmHg B < 30~110mmHg D&
B¢ CBF & ICPamp ORI E &L T DM R
Rodbhic (F3). Thbb, A—D mICP D% & TIX,
CBF DETFWIHI LT ICPamp ${EFTTHZ LAAHBI L.
CBF {ETFWstiE3 % ICPamp OF(LIBIL T, RAEcHEN
FEM MM FRBRC B TLHREZA T3, Cardoso 5™,
FaRHCERMNCHNMERELFRL, MOBESER LD
ICPamp AEEBIET L L ®E L. 5 DR TIL CBF
PREIN TV RVOTEMSIESD, HOERGHEC LD
CBF 2MET LCWmiEERIFECEEbh 3.

CBF {EF Wt L7z ICPamp {ETFOEFIZEI L Tk D X
iz XN A, Avezaat HEP RAEBE LA X 52, ICPamp
3, 1OHEOBEENODKEDOEEE (stroke volume, SV)
L, BERE=VIFAT v AT b LAE - FEBER (volume-
pressure relationship) DEHEW L - THEZ NS (K 9). T7¢
b, SV CBEERNOKED | LHEEOEBHETHD, Z0
BEEEAFOBETOAE - EBRICH -~ T ICP DEZIL
Lo TRML, TOBEDOELR{LES ICPamp &£72%. AL
mICP 0% & CREEM2VTFA4 7 Vv ATI—ETH B L {KE
TAE, SV A/PNEGE ICPamp 2V/N&EL 7B (K 9). —F,
CBF iz SV & HR O (CBF=SVXHR) TEPLIN 5. AR
BTk HR BB TEEERRD LR 27D T (1),

SV-A

ICP(mmHg)

ICPamp-B

A VY A L LYY L

Sv-B

Volume(mi}

Fig.9. Diagram showing intracranial volume-pressure
relationship. The ICPamp is a pressure response to the
transient increase in intracranial blood volume during a
cardiac cycle (stroke volume, SV). Note that ICPamp-A
response to SV-A is lower than ICPamp-B respons to
SV-B with the same mICP (C).

CBF X SV &l 5. Lizat->T, CBF OETIHAE LT
ICPamp METTAZ LI’

FPREETHLIMI=F N F-—BEIED CHEVEK TS
BY, FOREASIMKEIC S > T I BEL 7 ra -
AL 5 TENEPRTVS, L L OEEITED TR
W Znios CBF A% 15~20ml/100g brain/min LA Ficie 2
Lo F S AGEESENEL, 8~12ml/100g brain/min LA T i
D EHBEMROERE & ) BEMRNFERT S L vubhTun
B L e T, e &% 12ml/100g brain/min Ll kD
CBF #®MEL, AELZLIMEMARIAEFCHEETES
20ml/100g brain/min LAl CBF % MERTHZ & NHEE 7o
5. —fw, EENTE, ICP AL LT3 mCPP »
40~50mmHg LA Eie R 3 X CBF RIEESEEACHAE R
ha. LrL, HMME, BOEEE, NEEL S ORHMT
1, LEIFREEHECEEBRECHNERLEE S L
CBFIZET LTV EEL LR D™, Lizhi-» T, mCPP 2
40~50mmHg LW HEHEIRTWEhBEWLST, HTFLY
CBF NIEREEAC S5 L IXHETE o, b, HERE
EHOBET, MFECHMLE D - RMEBEIC X v BfivE
T, RENCELT2HE803H A", KMROKERIL, Z0
L 5 TR 3\ T ICPamp EMRIET 5 L d b, ¥
EROEERECEINTLLER LIBEBTE 2 EENEV
ZERTFBLTWS, LichisT, BESITD ICPamp D
PERE, BEAHORELCTOHRELHETH LTHBDTEH
AroERieFBCic 2L Bbhs. Lrd, ICP B
ER—-RBEZTRETHODR T332 2E2bEL L, HRE
L7585 #EEHY CBF BIEFENEE LIsWBR T, RESE
BoE b ZONANIEWEBbhbD.

ICPamp E#ERIEDMEAS L L T2, ICPamp #' CBF OF
BT TR EHEE2 Vv /51 7 VADELIC X - TLEE
ETHZ EREE LT ER bR, BRI, H
ERavSSATVARREBRTOEEED S\ 13 mICP
DB L D EBEMTRLZN. Lih-T, FEEMT
E#c ICPamp DHEO LY T 5 Z L2 X » T CBF #:#

CDEELT AL RERTHD. i, A—BERCEVTLH

EWa v 7547 v AE mICP OFBE & HcELT5. Lz
BT, BRIEAE S -T2, A—D mICP Z L2
ICPamp R KR TED LT Vv E o — 2 LEEL B
RTBDERDD. LI, MEFELEC D _RIREDR
HEirbh, A—BECBVWTLHEER v 5147 v ANE(L
THAEELELOND. IO XS KBEERIEHCEL T,
ICPamp D ADER M H CBF OZ(LE#ETH Z LIERA
BHEBH. Lol, The@Ed X3 cEEE v ISATVAD
HIE TCD & & 2 MHEEREL LB LA B EREES
ShETHEFTA LWL -T, ZOMELBRTE L BEbh
%.

= i
AMEENEAEYRVETI LRI VNEREEE T VY
8L, CBF {E§ & & % ICPamp OEExEH Liz. TOM
RUTOHHREER.
1. MBEATHEOUMEEAAR AR ET L, MuKE
BREMEREE THo CBF d ERLMnMAER (AH,
n=22), MM EBFMEENE R T CBF O&YET Lkl
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WAETH (BEE, n=31), Wik EBRETRENERN L BRI
L7z,

2. AR, BREELIc ICP L ICPamp 128K L
ICPW (LB (L L7z,

3. mICP # 120mmHg LU TFO28HECE T, BED
[CPamp (XA H~ET L, 41 mICP 2% 30~120mmHg T
2, MFMCERELZEDL.

4 . mICP %’ 30~80mmHg ¥ X % 100, 110mmHg O#iFE T
1%, CBF & ICPamp DORIC EDEBEIBREAED Hhie.

ZhOORER LD, M EBAMEOEERE I EEEY
BB H, FHHMmEEBIHEEI Richic ¥ CBF 2 s
BREANCET L, R KnmEBAMESEEI R, SR
BHETAZ EBHB L. 72, B—® mICP 0% & T,
CBF ET WML T ICPamp HETTAHZ LAHB LA, L
fetio T, ICPamp *EFERE TS Z L X hic, HEREE
DERECERMELOIEENAETH Y, BENEITHEEDOHK
FEHHDOREBELE T OHROMECHBDCEYNTHDEE 15N
T,

Eil ¥

BaRxpiEs, ARRLEERLARMEYE D £ LoSRAERN
FHENBL, IWWTHERSR LI oMBLYERLET. s oiferEsE
WY, ARREE T U SRAZNEREIBL, BH AR ER < &
HOBERLET. ¥k, AFROXTEHRLEKL D CHOYREE
LAY AWREE, MAERRMREABHIRL D I SHBOHE
EHCRHLET.
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Abstract

The present study was performed to investigate the effects of decrease in cerebral blood flow (CBF) on amplitude of
intracranial pressure (ICPamp) in impaired cerebral circulation. Impaired cerebral circulation was induced by infusions of
artificial cerebrospinal fluid (CSF) into the lateral ventricle of 14 adult dogs. Cortical blood flow was measured by a thermal
clearance method and monitored continuously, together with arterial and supratentorial epidural pressure. Arterial pCO, and
body temperature were held constant. After a baseline CBF mesurement was obtained, the CBF infusion run was repeated
several times in each animal. The CSF infusion runs were divided into two groups according to CBF responses, as follows:
CBF value was maintained at higher than 85% of baseline (normal CBF group, n=22) and CBF value was decreased to lower
than 85% of baseline (impaired CBF group, n=31). The ICPamp of the impaired CBF group was lower than that of the
normal CBF group at all mean ICP levels. Statistically significant differences were obtained between the two groups at mean
ICP of 30 to 120 mmHg. Furthermore, there was a significant positive correlation between ICPamp and CBF at each mean
ICP of 30 to 80 mmHg and of 100 to 110 mmHg. In conclusion, the decrease in ICPamp was indicated by the decrease in
CBF. Continuous monitoring of ICPamp may contribute to prompt detection of the deterioration of cerbral circulation and
may be useful for the management of severe neurosurgical patients.




