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Abstract : Background. We reviewed our experiences in order to analyze the
factors causing central neurological dysfunction in thoracic aortic arch surgeries with
antegrade selective cerebral perfusion (ASCP).

Methods. Between October 2000 and September 2003, 76 patients underwent thor-
acic aortic surgery with ASCP, comprising 55 men (72.4%) and 21 women (27.6%),
ranging in age from 27 to 86 years (mean 67.8+10.9 years). Thoracic aortic lesions
were identified as aneurysms in 43 patients (56.6%) and dissections in 33 patients
(43.4%). Perioperative factors were analyzed by univariate and multivariate analyse to
identify predictors of transient neurological dysfunction (TND).

Results. Permanent neurological dysfunction (PND) occurred in two patients
(2.6%), as a result of embolism during surgery, and TND in 15 patients (19.7%).
Univariate logistic regression indicated that ruptured aneurysm, hypertension, preoper-
ative mean blood pressure, history of neurological disease, and operation time had a
significant influence on the indication of TND. Multivariate analysis revealed that
ruptured aneurysm, history of neurological disease and operation time were statistically
significant predictors of TND.

Conclusions. It is suggested that cerebral autoregulation may influence the out-
come of TND, and precise blood pressure control might be an important factor for
maintaing cerebral perfusion.

Key words : thoracic aortic surgery, antegrade selective cerebral perfusion, perma-
nent neurological dysfunction, transient neurological dysfunction, cerebral autoregula-
tion
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RIREBR = 113 (deep hypothermic circulatory
arrest ; DHCA) ®#RIIETT (antegrade selective
cerebral perfusion; ASCP), WfTMHIIETR & v ol
BR% 75 IR B 2 #BI RS A S T 2 358
ERFRRIEAH I TwA K,
ez D% T SEAIME FM OMAEEER e LT
ASCP 2 F7: 2 filIFRE L THRAL T3, 22
S, Rk & 5 REEOZ e & ME
MEHS»IZTZENT, BEREICS T 2RO HIK
FREREE D FADRIT & Z DA D W THRET L7z,
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20004£10 H 1 H » 5 20034E9H30H £ T2
ASCP 2HHBHTFER L L TH W, SE4E/E450 Bl 2
1T 5 Tz BT REIAREE 43 B (56.69%) K (K EHARAREE 33
B1(43.4%) D&t 76 Bt & Uiz, Fhpix 27~86 (F
¥167.84+10.9 %) 7%, B H (72.4%), Z= 21 4]
(27.6%) Th-olz. MBAFMHEGN 31 £ (40.8%),
B 2 B (2.6%) ThHotz, EIARTOSHHEC D
Wik Tablel I27R L 7z,

Table1 Patient profile

No. of Patients 76 (%)
Disease
Aneurysm 43 (56.6)
Degenerative 34
(Impending) rupture 8
Pseudo-aneurysm
Aortic dissection 33 (434)
Stanford: type A 29
Stanford: type B 4
Complications
Preoperative renal insufficiency*! (7.9)
Preoperative liver insufficiency*? ( 6.6)
History of cerebrovascular or neur- 26 (38.8)
ological disease (7=69, unknown=7)
Hypertension 63 (82.9)
Hyperlipidemia 12 (15.8)
Diabetes 8 (10.5)

*1Cr=2.0 mg/dl, **T.bil=2.0 mg/dl or ALT=100
1U/1

H3&E2F

O HIER

WEFA~D 7T 7 0 —F i3 Mg IEHR IR 75 61 (98.7%),
RN 16 (1.3%) Thorz. HRIMGER % ST
T BBRORIMERNL & L Tid 2 h L7 REINR 40 5
(52.5%), ABEEHNR 31 %1 (40.7%), $48 TEIIR6 B
(7.8%)TH Y, Fi-umFks LTk ETREIR? S
D 2 R, b U < ISRERRRFIRGERIL 2 Huvie,
DR FEIR O AR I RBIIRES 2 5 OFEAL B 5
W BRI E B IR~ D E AW & 2 HITHE (ante-
grade) & AEFRIRIAL S OWFTHE A (retrograde) @
MEGHZFERIE L, OFfR#ER E LT cold blood
cardioplegia I topical cooling 2 L7z, ¥7-4.F
IHEIR & D ZEERY b F 2 — 7 RFHA LIz, ASCP B
LEIE D T2 B IR BRIT 1L O SRARE SR 1 25°C % R HI
L.
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ASCP DMk iE 15 Fr OORHERBF = — 7 %2 K
IR = R & 0 BESHBIR & O RSB R W FR A,
ZZHH02ARRIME Uiz, 2RIMIEIE 20°C, #EHREIZ
10 ml/kg/min, ¥EFEIF 30~50 mmHg, FffidoE
== LT, @BEAVIELACTILOEFTEINR
Nz, AR EEESINRE % VO EEE A O E MRS o
T= ALK, #8HITASCP B TEIZ3+1
(2~4) 5O _LKENRH & OMITHERER L 21T\ 022
S M, WEFICL2ERIEOTH 2T/, 20
FFOREIMIRZ 20°C, ETE X 350~400 ml/min, #EF
E1Z 10~15mmHg T - 7z,

® SEHEEAE
FERAE AN 35 (46.19%) B, 5 ERER S E BT 28

(36.8%) #il, patch BAgHAIT 9 (11.7%) #1, open-stent
T 1 (1.3%) 3, patch B84+ open-stent PYf
3 (3.9%) BITH- 7z, PHEFATIC OV Tk Table
2R Uz, &7z, FAHERE 424122 (255~1,115) 47,
EAMBERI 169145 (91~388) 43, EEINAUMGETRS
[l 59+27 (10~137) 43, FARER#EIX 23.6+1.5 (19.7
~235)°CThH oz,
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Table2 Combined Operation and Other Techniques

No. of Patients %
Combined Operation
CABG 11 (14.5)
AVR 5 ( 6.6)
AVR+MVR 1 (1.3)
TAP 1 (1.3)
ASD closure 1 (1.3)
Generator exchange 4 (5.3)
Thrombectomy 1 (1.3)
Other Techniques
Bentall type 3 (3.9
Elephant trunk 2 (2.6)
Freestyle 1 (1.3)

CABG, coronary artery bypass grafting; AVR,
aortic valve replacement; MVR, mitral valve
replacement ; TAP, tricuspid annuloplasty; ASD,
atrial septal defect

FWROLDWCER LI, Thbb, (a) BHESE
Bl WS ORRAERE) &, (b) FHEEREE (H:
R, EBIRE, MOMEEEL YY) 2B L
DLUFD 2 B4 7z,

O —@EMMESE (transient neurological dysfunc-

tion; TND)

- FTHTER D 75 2 o T AR PR R E 23 i B B L 72

H, ZDHBOBEED T
< fifTAT & D 5B T 7o AR AR R E DT — A I
WL 72282 DB ORGEOH TIEE

@ EARMEZE (permanent neurological dysfun-

ction; PND)

@ THEITIERDSZOHRORBOPFCTHIHL L
BHEL WL O, F7z, BEREW LB L:
B MREE (B 2RI ZE) b 2 O#HEE &
e,

i, RIEFAMIC B 1T 2 OB HTE SEEIR O M1
WX DFRET B0, ASCP O FEEERIZELET b
FE D RBIMIRGE & R IE4EC 2 ATREEN R I LD
2, GEIOFEZMEFTHP & B TERGVWRL S
ZE, SoRREFFICRD s 441 (5.3%) 1
W b KEIREEOERTH VD, T WCRiIEHENRD
BRI X 2 MMFE T, FMiTo entry BASHIZ &
ZBIMEMACERT2bDEHFZz 5N, E61I2Z
S OERE MRI T3 i b B TEEI R O B ZE 08

MBIl ens, WEEE» SR L.

TRETRIBRAT

FATHEA TND OFAE 28 % R L 7- K % BHRE(L
9 %7z, Table 4 1277340 < Ay - i - ML ORE L
RTFIZ DWW T x? test, Fisher’s exact test, unpaired
two-tailed t-test % FV> AZS AT I TRRES L 72, %
DN pEDS0.05 LLTD S D%ZEIRL, v T logistic
regression it &2 W T EE RN 21T > 2. HEHEE
BB L Tl AR REE R L, fERE (p H)
TOUTEERELE L.

% 72 PND 2 DWW TIHREFID 2 Bl & D 7z DT
HIREATIZIT o Tie e,

© *xC

30 HEANOFMFEC L 1 61 (1.3%) T, 2MERENR
R X 2 BAFMESI CH -7z, ike T ks
shower embolism I & U ZFMEMAESE, B BN, &
g, ROTRAMEEIREAZE %2 ff5 L MOF 25 3
WHIZFET L7z, ABBBETIE 261 (2.6%) T, 1HIH
5 32 95 H i B O REIIRIEIEL T, o 111358 128
KRR LTI Lz, 20 28130 & 72 Ui#:
AMr st L, ZORTEK S SEOMTINE &
BEEGEEZONLEroNRICEDDL I EEL
Iz,

@ MEPIREEES

(PND> PND x2#1(2.6%) ic& b, 14HIFE
EFMCHITH 5. MREEEREL 20 CT kT
HERIEER O R H e R 2B Iz, o 1 FI3EHY
R OB IR IBEREAZE I X 2R IET 2R Lz, Th
ST BREFMEFTHY, ZOFKEIFFIER
b & ¥ L C embolism 23%5¢b N7z,

(TND> #¥EEmiEE I 3 41 (3.9%) 1w, i
D2FNF TN HMBBREELR T L2 EFEL
7z, %5 1HNEBIHMEREZE QRS T H Y fiTHi» 54
THREEEZZ2 L TB Y, i —amEIEROEE L2
B7zH, METRREIZIE LERE L 72,

FEEE X 12 #1(15.8%) T, T, RUEREE, 4
H, M EOEZPHRO—RIEE S 9 fhic, B
FEDEAE % 3 Bz ® 72 (Table 3).
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Table 4 IZ/RTHIL, BHERHFEITICEL D TND O
HERTF2RE U, WRTRT IS D v T AR R IILE
w2 UIER] (p=0.031), MraiFHIME (p=0.043),
ATHGA « AR B2 E T B ER (p=0.012), Bk
JEREZUER] (p=0.018) TWwWI i d TND FEFAERE L D

Table 3 Postoperative Mortality and Neur-
ological Complications

No. of Patients %
Mortality
In hospital death 3 (3.9
MOF 1 (1.3)
Rupture 1 (1.3
Respiratory failure 1 (1.3
Morbidity
PND 2 (26)
TND 15 (19.7)
Organic disorder 3 (3.9
Mental disorder 12 (15.8)
Paraplegia/Hemiparaplegia 4 (5.3)

MOF, Multiple Organ Failure

W R e 4005 & N PReEE

BlicEEE23D, Zhsix TNDREOEERHFT
cFEzohiz, LaL, Fiy (p=0.055), HHl (p=

0.150), ZEUEH (p=0337) ETREEEL2RD
Mol MFRET & U TEFAMIFR—AS 400 5282 72
b DO THEEZ (p=0.037) 2@ D70, —F CEINX
W (p=0.101), AHMEEREFH (p=0.912), &M
AT (p=0.462), neck vesseles DDA (p=
0.446), FTHEIME (p=0.613) KBWTIFEREZES
Wl o7, %72 Fentanyl OfEFE (p=0.937)
Midazolam (p=0.517), Propofoal (»=0.840) 7z £ D
R SEEF R OFESER BT L 2B LB R o 72 i
BRFCIE, WERTEHME (p=0315) 2&®, F
TND JEFAFE L OBICEEZ 2RO 2HWFI3RD %
ZkixcE I oT.

Table 5 R, HA RN TIIBIIRBEEZME
%1 (odds ratio, 22.78; p=0.023), FTH1M « driKfdRe
B E2ET 55H] (odds ratio, 4.52; p=0.046), F
TR AY 400 43 % 8% 2 72 fEH] (odds ratio, 6.03; p=
0.045) L L 7= FHIKFTH - 72,

723, TND F401T ARk O HERRF O &R %
DWFTU « WEE T 1 MR 72 25 % 7 9ERNE %%
Motz (Table6).

Table4 Univariate Analysis for TND
@ Preoperative Factors

TND (+) TND (—)

(n=15) (n=59) p value
Factors (%) (%)

Age; 75 years< 7 (46.7) 11 (18.6) 0.055
Sex

Male 11 (73.3) 42 (71.2) 0.150

Female 4 (26.7) 17 (28.8)
Emergency 8 (53.3) 21 (35.6) 0.337
Degenerative aneurysm 6 (40.0) 27 (45.8) 0.912
(Impending) ruptured aneurysm 5 (33.3) 4 (6.8) 0.018
Aortic dissection 4 (26.7) 28 (47.5) 0.147
Cardiac ejection fraction; <509 2 (15.4) 2 4 (87 13 0.853
Renal insufficiency*! 2 (13.5) 4 (6.8) 0.764
Liver insufficiency*? 1 (6.7 4 (6.8) 0.575
Hypertension on admission*? 3 (20.0) 1 (17 0.031
Mean blood pressure (mmHg) 97+20 - 86+13 - 0.043
History of hyperlipidemia 4 (26.7) 3 (13.6) 0.402
History of diabetes 4 (26.7) 4 (6.8) 0.080
History of cerebrovascular or neurological 10 (66.7) 16 (30.8) "7 0.012
disease
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Table 4
@ Intraoperative Factors
o 1(53) T(I\;IaD:&s(g)) p value
Factors (%) (%)
Total Operation Time ; 400 min< 12 (80.0) 27 (45.8) 0.037
Cardiopulmonary Bypass Time; 170 min< 6 (40.0) 27 (45.8) 0.912
Selective Cerebral Perfusion Time; 60 min< 10 (66.7) 23 (39.0) 0.102
CPB perfusion via the Femoral Artery 5 (33.3) 24 (40.7) 0.462
Reconstruction of Neck Vessels 8 (53.3) 25 (42.4) 0.446
Mean pressure during operation (mmHg) 62+8 — 62+6 - 0.947
Dosage of Fentanyl (ug/kg) 27+12 — 1 27+14 - 1 0.937
Propofol 1 (7)) "1 1 (17) 1 0840
Midazolam 6 (429) "1 33 (56.9) 1 0517
Propofol & Midazolam 7 (50.0) 1 24 (41.4) 1 0.776
Concomitant AVR 1 ( 6.7) 10 (16.9) 0.553
Table 4
® Postoperative Factors
T 1(5) T(NnD:Ef9)) p value
Factors (%) (%)

Renal Insufficiency*! 8 (53.3) 26 (44.1) 0.724
Serum Creatinine (mg/dl) 24412 — 1.9+1.0 - 0.077
Blood Urea Nitrogen (mg/dl) 38+15 - 38+13 — 0.827

Liver Insufficiency*? 5 (33.3) 29 (49.2) 0.419
Serum Bilirubin (mg/dl) 1.84+0.7 — 22+15 — 0.177
Serum Transaminase (IU/1) 70+£153 - 48+85 - 0.602

Mean blood pressure (mmHg) 68+7 - 2 67+8 - 0.315

Cardiac Index in Aw**<2.0 ml/min/m? 2 (13.5) 3 (5.1) 0.575

Sv0, in Aw<65% 4 (26.7) 10 (16.9) 0.625

Pa0,/Fi0, in Aw<300 9 (60.0) 26 (44.0) 0.416

BGA: PaO, in Aw 105.0+25.2 — 115.2+30.8 — 0.237

BGA : PaCO, in Aw 39.2£5.2 — 41.9+4.9 - 0.062

CHDF 2 (13.5) 5 (85) 0.936

Mannitol-Furosemide Infusion Therapy 8 (53.3) 29 (49.2) 1.000

Sedation 6 (40.0) 33 (56.9) 0.379

Sedative
Midazolam 1 ( 6.7) 3 (1.7) "1 0.682
Propofol 9 (60.0) 24 (41.4) 1 0317

*1Cr=2.0 mg/dl, **T. bil=2.0mg/dl or ALT=1001U/1, **160 mmHg=blood pressure in
systole or 100 mmHg=blood pressure in diastole, **Aw, Awaking, "The number of unknown

patients
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Table 5. Multivariate Logistic Regression Analysis for TND

Risk Factor OR CI p value
(Impending) ruptured aneurysm 22.78 (1.55~334.12)  0.023
Total operation time : 400 min< 6.03 (1.04~34.96) 0.045
History of cerebrovascular or neurological disease 4.52 (1.03~19.95) 0.046
Hypertension on admission 1.80 (0.07~45.57) 0.721
Preoperative mean blood pressure 1.03 (0.96~1.09) 0.441

OR, odds ratio ; CI, confidence interval

Table 6 Blood Chemistry in TND Patients

- Before operation ~On admission~ - After operation ~The awake state~

Mean+SD Range Mean+SD Range
Blood Sugar Level (mg/dl) 143+57 (84~272) Blood Sugar Level (mg/dl) 180+45 (80~272)
Sodium (mEq/1) 138+3 (133~144) Sodium (mEq/1) 137+4 (131~142)
Potassium (mEq/1) 4.0+0.3 (3.5~4.6) Potassium (mEq/1) 3.8+0.4 (3.0~4.8)
Calcium (mmol/1)  0.95+0.10 (0.84~1.15) Calcium (mmol/1)  1.05+0.12  (0.86~1.30)
Hemoglobin (g/an) 12.4+25 (8.3~16.2) Hemoglobin (g/dD) 10.9+1.0 (9.1~12.6)

SD, standard deviation

(mmHg) p_3 ] x 106
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Before

Fig.1 Figures show the changes in mean blood pressure. (A) is scheduled operation and (B) is
emergency operation. The open circles show the occurrence of TND, and the closed diamonds
represent the non-occurrence of TND. The mean blood pressure before the scheduled operation show
significant difference. The rate of patients with a history of hypertension in group (B) is 100% (8
patients) in the TND group (total 8 patients) and 70.09 (14 patients) in the non-TND group (total 20
patients) (p=0.216).

The values are means+SD.

CPB, cardiopulmonary bypass
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® MEDH

(A) FEREFMREN L, (B) RAFMIREG G
¥ ay ZIREETH - TER 2\ UBEER 72 e 2 % e
TFLTWER) icowTEnzn TND F4ft L I
FAEFRCT, FOVEHMEDOHR % Fig.1icLd L
72. (A)(B) &b wfiithhofigichiFTENEN
TND 4R & IEREFHOMOFYIME CER 22X
Do e, MHIMEZBWTIE (A) #HDH b
TND S4B CIHERERBRCHRTERCEETH > 12
(p=3.21%x107°), —F (B) #Tix TND Fe48t L FEFE
ﬁzﬁ@ﬁﬁﬁﬁﬁﬁ%@’]ﬁmﬂzﬁﬁﬁci; D hots, &
ZOFETIEY a v 7REEZR WL UBE 2 REEEHIC
D%%E%LkofL%;DﬁwmfﬁﬁTu
72 &b TR n%?%%ﬁuﬁﬁ@‘r%m)zm}emzouf
LM L7, 2O BETND S LR TS HI h 84
(100%) & HBMEDBELRHE L T, FEFRAER
TEIMEDOEAE2HE L TWwiz o204 14 4]
(70.0%) TH -7z, 5B, M ENEEEZ IR Lh -
72 (p=0.216).

% 3

BIERARIMEFMICEE L T ORI L TR RE
HIEERE 1% (deep hypothermic circulatory arrest ;
DHCA), RS (antegrade selective cere-
bral perfusion; ASCP), K OW{THERIETRIESED D
Fonzh, ZOEREHIIOVTEHEHROHLES
Th5.

DHCA 7% R KBIIRTFT 2 B8 1 2 iRk & LT
BANCHRE L7z D13 Borst & (1964 )2 TH 5. KU
%, TOFHEOMIMES LMBFHRROESHSFICL O H
RPN IAS ZF AN TE R, LirL, —HFTEH
@ﬂ@%@ﬁ«wk%§T®W%ﬁFWW®E§”
KO Z NI FE S B lfas R, MR EERE fE S5 =
49 72 & ORI %, Bk U 7z ik o 5 MR & A7
B E O A L OBAROE ICEm S h, BIfE
THEIERE BT 2 IERE RO AR I RHT
» %, Ergin &9 1ZHXE 12~15°C OFHE, 60~70 5
iz 5 & TND OFKIEFINBE LI T2 —FHT
Reich 57 XRICEHTH 256 32 B2 IR ST T
RS & i EBIEENE U EREL T»
%. Svensson 5% IIMFHMIEE =2 1) > 7 & 0 2
IR 21TV, HHKHR 20°CLATR Th DB ASTH R L 72

B C DHCA %BR L7256, 40 0% 2 25 L X
R E D FEENERICHEINL, 65 53 PA ETIFFELTE
LML EE L Tw 3, % 72 Eusanio 59 3
DHCA D FF AR 13 X 13~19°CT 30 43 LA &
TAREELTED, IV BEHELFME2ITI BT
DHCA @ & TN A+ 25 E 082 WO M E
Kchs.

— T ASCP i DHCA k IERTFF OEME & i
FOMAOREES FEDOFZEIZHE DD, FHOD
AT ERBELI L MERMIcEE S s EHT
X DHCA XV EEINCEFTH 5. mbomE Tk
MR SE R 22~26°C, ASCP KEfi] 42~86 43 € PND D ¥
A1 0~7.6% T, TND i 3.8~8.7%°12 L T\
%, ASCP % DHCA Iz th U &4z I I RE M % 28
B IENAHETH DY, RRIHHRNICBEL TidE
BIFNCEFRITH 5 Z L IZREELE W,

LT H 2000 £ 10 H 1 H& D INEREFER E LT
ASCP 2FHWwTWwW3, ZOREIE, SEIOHEL OMES
TV 59 43D ASCP fiifTH, it PND O Fg4: 3
12 2.6% &, BEROMELEBETH -T2,

ASCP fiifTHE D PND OFAERAEDIZ & A DU
IMA&*° atheroma & DEER 72 5% T 12 X % embolism
ThH3P, AgEHzBE 1T 5 PND 2 Bz T b [FkE
THo72. Th b embolism 2 & 2 EHHE 2B < &,
Kazui &3 5 L LT REIPGENLZ W L SES
FHEBIC T T 7 N OB» 5 ORMYIVEZ 2% 8%
B TIEfTHEINZITS KoL, FRBELRENE
& ¥ clot % atheroma 235 2UIX 0] B IC 2 OEAL b
BRET DL T RELERHLTCW3Y, LB IO
RERCEEALHEDHREZT>TWwIRETH 5.

SEHERFNZ DWW T TND 1% 19.7% & %5 Tt 5%
CWREBERTH -0, FOFRERPERIZOWTHE

ZERMEATIC TIRET L7/ (D) 2> b e — VR R%
BIEEZELTWS ZE (2) MREYmE 3) B -
hiX it E O BE (4) WMAMEIRE TH 2 Z &
(5) FAMRERIA 40053 2 2 2 b OV FEICHT £
TND OFRERTF B>, & 5ICEEEMBR 2V
52 ETEOTFHIRTFEBE LIHESE, 20H Ty
(a) WEZMEEIIRRES (b) FAMIRERI LY 400 53 % K 2.
TEB] (0) Bd- PIRXREEE DOBEES 2 DR T £ k-
7z. % O— 7 TRERAFMAEFIS2 S0 KB K AR B iE
BB TRAESHENE W & SN T WS AHEZ OIS &
ZEZ Y, HEREITIE TND OFREIC I 5 Wwos e[/A+F

DB IR sz oz,

— 127 —



Akita University

(28) W R e 4005 & N PReEE

Friz (a) BRI OBELE THE W TND 0S4
WP Tz DIXFET NS TH S, 2o DIER]
D% BEIAFME CORMicy a vy 7REEEL T
BY, zoREPSWHATEE 2L FELL, #hn
Vay ZIREORGRHEY g v ZIRENEBIEL T3
RETFMZ2RER L SN TORIHEEZITD R,
D & 5 REPHEROIFE CHETCE W o D%
1k, Bl 2 13§ 2 NI 12 3 1 % autoregulation D
RfE I X 5 IRk 4> % chemical mediator ® %1k
ErgatiL, b omsMER, BRIEL, K
RIS DL ORTFHEMN % » LAEZERICES L,
TND OFEIZ W5 TzOh b L,

(b) FiRfORFREMLE W IEFIZDODWTIE, %
DIEMAT S N 2 HAMERICB W TFLET 2 EHTRAD
R OB, ROZ IS embolism OFAEDT]
BEREETERVERTFTH S, Lr UAKRE TlE
SMIGERIRFRT 90~388 (S5 168.7+44.7) 43, ASCP K
fil 10~138 (F#759.4+27.2) FThHo7zDZXL, Z
o OFFRE & TND F4E & ORI HERE 72 2 BB IR
ot B OEE T b ARIMEERK > ASCP R
DOFEF & PRREEE O FEA BRI S h
TE Y, Bartolomeo 52 D% Tix ASCP F#R 60
SGUETHST-DIFEERD 31.6% 1CDIT-> T, Th
505 b— b PRS2 &0 L ko 7o LR
XN T3, 72 Dossche 5 O Tl ASEERES
I3 180 3 %48 2 7z DX 2K D 86.5%, ASCP Eififs
453 ERBZIDIBZEMED 47.9% ThHo I BLiF b
WA EDOFAE & OO Rhrofz e 3N Tw»
5. FRFELE R 5 REFI OB D W T b [AlRR
ThYy, ZORBEECLHEARIC DWW TR TND JEFAE
FLOMICEEZRIFED R o7z,

(c) 1Rl D FPAR RS O B 3 EER O o T
bbb H L EHEEL RO T b TND #ERFT
%Y, Eusanio 5% % Kazui 5 |3 A O igi2s
IZDOWTAHARIZ TND F4 & AHBE % 7880 72 D 1T R
MEFEEOPHEDATH -T2 ELTWDE, ZhoDIE
BT Iirp &P & 0 KRB oMEE Tz, 3
TN IMIC X 3 2 5B K R FAREDME T L T
2Z2ED%L, INDBFELGVWEFZONTWS,
— 75 T Dossche 5!V % Bartolomeo'® & i3 fff# @ i(»
EBHES low output syndrome % HHIHKHIRE [ E D F
ERFELTHITTBY, MITEREOARZE LRI
WOET 2L, ZOfE TND OFEEHEERT 2
EHINTWB, % OMZEHIDEFEY ORI &

H3&E2F

LHEFEHAEDIET, &5 ICFREER ((KERRIME -
ERIE A AMUE) 12 & 2 FRAKHHREIEIR & 1 O HhiX
REEEOFRKIC D 5 3 £F 2 shiln, HEREITI
IS DOEFIZOWTIE TND AR L OfIcEE
RO o Tz,

Z5Wwo 7 TND OFREDERTFIZOWTHET S
51E, INSICHET 2 O IMITERER ' Z ik
ISMMBEOEALMEREZ>TWB XS THS, M
EHEDAHE O 159% O MEELSHHE S, 2 DI 2
XM OGRS B % HiH T2k L T b IR % — & 12
D7z % D autoregulation BN HbH > TB Y, Th
2 & 0 Al ME R TIC X 2 RMIMFRE AR RE 2 7] K
FNCBGFIE S 2 £ s LT w5, IEH A TIX Z O autor-
egulation 73M&) < D IFFHIMME T 50~150 mmHg D
LN TBYY, InidEERE, SIMEEE, K-HiX
FEREET2BESETIIZOTRE « FREE bick
Hicy 7 v 35 E83hTw3, #lz1E Strandgaard
S X E I B I B Vv T T B I 146
mmHg OFEICIEZ DO TRIZ 120 mmHg THY, *
7z 112mmHg TIX 70mmHg Th 2% L#HEshTw
%, & S IEINERZF I CARBELE 21T 5 £ autoregula-
tion BEEL KIS L & N IGIZEMIC X & S 519,

—%, HAMEER W L ASCP % F v T 20°COfEAR
RIEBR % 175 72 35 A1 13 B @ autoregulation & 30
~100 mmHg O#IFH TRz N 21719 23, 6~12°CT X
ZDOREWEIBER SN TR2Y, 25w BE»
5, sk T ASCP %175 B O Z&M13E% 2 @ autor-
egulation BEFE I T & 2RE2 MR L TB D,
ASCPH DK DER IEF—E WKz T3 bR
2% b O DR~ D MIFHEHAS ORBIZFEEBE L EH TR T
HY, TI0o72Z & HIKD autoregulation KL DR
FMEEDLOTAREREETE RV EFEZ SN,
HEREITOME TIERE R > Tuihro i,

4 [0l D BAZE BT I B > THTRI O 8 MLE BB 3T
TND OFERT & 7% - 7z DIZFER I FREE <, autor-
egulation & IMTEDHROERE & S ICHETT 5729
Fig 1127R" U740 < SEHME OHERE & 2 BRic b U T
STz, 2 OfEE (A) BETITRIESMME S TND ¥
EHTERICEEEZ LD LTV, %72 TND 4R
D 3 BITRTEHIME S 110 mmHg LA T®H - 72 iEH
36 (42.9%) THbH, Y 440 (57.1%) bETH
BIMEHS 100 mmHg PAETH - 7z, sk LIEFAE
BT 110mmHg % #8 2 72 fEBIZ 14 & £ <, 100
mmHg #2703 4] (10.8%) OATH- 7z,
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® oW B ¥ (29)

ZL T DERIC BT autoregulation D T
FR il A3 ] 21X BTk o Strandgaard & O #RE®E D 70
mmHg fHTIBIEENTWwWSE % 51E (Fig. 1: AR,
TND FAEBDIFZ L A EBZENLUEBFMD» o HEEE T
DN FYIMES TRMEMAE» D Lk Z2h % TE->
TR LR, ZOTNDFELE O FERIZ
autoregulation DREAE L AL CHRE VR S Z S
TdH 5., —75 T TND JEFER TR FHIME X
91£8mmHg TH » Z 11 5 D fE f T X autoregula-
tion O TFREMTEH @ 50 mmHg 3T (Fig. 1: #f) &
2 W, O ERMHHONESIMEIXZ DO TREL D
FEEHE LIk b, 2O LERIEY autor-
egulation g 2 HE L TWb L Bbhiz, £k5
Bl O TIZ (B) 123 W CHTRITME & OV MLE O BE
EIZDWT TND e LIERERICEEEZE IR D 2
Mmoteds, FOWIRE LT TND FARETEB T
BIMEOBREZE L TWie—HT, FEFRAERE T
EIMEDBAEZ2E L T WERIDS 30.0% & B 7z
HyEHR T, B) HicswTd TNDFEAE IR
(A) [FIBEIZ autoregulation DREEE DEAE MR X h
7z.

INZ T R RR B OB FE2E T 2 BETHIK
% @ autoregulation O TRIFEE~NY 7 + 35 2
LIFETR L7z EBY THY, BEMEIT TND FERT
VI AR AR R B O BEE D B o T fEB1X 66.7% T
HoteDwxt LIEFREHTIF308% £ HEIC TND
FREHTEERTHo7 2 LIZE w2 i autor-
egulation O FERMEMN EH Y 7 + L7fERF S TND
KA TEBRICZVEWVRD 2L TH S,

LI b D 2 #5845 12 autoregulation 2 BRHE & ¥
LPRFEL TR EBET NS0 Figl 12
REN TV & 5 IZHFRTD & M I 2 1 T DA
[E1X autoregulation B DOBHE #ER L, T DR
NS TND BEWCKELEAS LTS Z EPHEHIS N
7z.

INoDHE LY TND OFERTFIHT 511, Hil
WCEE RO D b M OB R REE X S, fKiE
MO E D 2ENRDVEETH S EFEZ oz,

& B

20004£ 10 H1H 2 5200349 H30H % T2
ASCP % fliBiFB & U T H v 72 gl K B Ik T4 61
76 BN DT, it O FPHRIHERE S O FE LRI DV

THEET L 72 4& 3R, PND 41t @ embolism 25 % DR
THo7z. —75T TND OFEAE I ITMEFHEAIIT ORE
R, B OBE, FAREOLER, MTETO R
EEOBE & o eRFBEET 2 2 EARB I L7z
s, FOEEITIZNOD autoregulation OWEEEIZ X 5 Il
FOETHES L T 2HESHEHX 1L,
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