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wET ATR R%F

(RIORZERIEF L EBERBERE  1HE 2000400

CAEY By S DR 0 100 4 10 70 A 28 550 223 S 0, 5T TR O MR B AR A I i 3h S Atk 75
& BENLEFE R A SR T AT H SR B IR AR ME B FARAMBE ., A HSFEARACL 4D (=50 ME BT
RACN LD (=50, | 4 EHARTTATH# KR ES, 20 FWAT. R EHRET 2L KBS 30,60,90 F 120
min B KR 30 ik SE 25 100 37 3 (mean velocity of middle cerebral artery, MCA Vm) , %33 jk JE (mean arterial
pressurc, MAP) B 35 # bk sk 56 i &4 F1 E (blood oxygen saturation of jugular vein bulb,Sjv0,) . 11 28 43 Bl &
ARG ARG BIZ] KT 30,60,90 F1 120 min B MCA Vm fl MAP, &R T 4HA#H MCA Vm WARJF
WA R ZI BT IS 2 b (0] 3R T 8 Fh i (P<20. 05), [T 4L F AR T MCA Vm B 87+, 4l MCA Vm £
BN ERARHFEX(P<0.05), T HBERE SivO, AR BF &, JF 4R 2WE )R 2 h(P<C0.05),
1 240 MCA Vm Fi[m] I 5 MAP B3 A 4L 2R M 48 256, Rl i & SivO, EAR G # S FE A TEE K R (P<C
0.05). %3k 0T ARG KA I B v e e i e A 5 I TR TR 2R PR AR SR R 4R

(kg R FATAR: W EE: KRS SKFEnmEE; 2M258; REFEHN

[FES%EESY Ro14.1  [xw4RiZE] B

Comparison of cerebral hyperemia during emergence from general

anesthesia for craniotomy and abdominal surgery

YANG Xiao-yul, ZHOU Shou-jing, YU Yingfang
(Department of Anesthesiology . Huashan Hospital , Fudan University, Shanghai 200040, China)

[Abstract] Objective To deline cerebral blood flow dynamics during postoperative emergence {rom
ancsthesia, via blood oxygen saturation of jugular vein bulb (Sjv(),) and transcranial Doppler (TCD).
Methods Filty patients undergoing craniotomy and 50 patients undergoing abdominal surgery were
grouped to craniotomy group (Group [ ) and abdominal surgery group (Group II ) respectively.
Jugular vein bulb was cathcterized for all craniotomy patients. Mcan velocity of middle cercbral artery
(MCA Vm), mean arterial pressure (MAP), Sjv(), Conly measured in Group | ) were measured
before ancsthesia, the moment of trachcal cxtubation, 30,60, 90, and 120 min after cxtubation in both
groups. Results There was a significant increase in MCA Vm after extubation compared with the
values before anesthesia in Group [ (P<C0. 05), while MCA Vm did not change in Group [[. The
increase in MCA Vm in Group | was signilicant at least [or 120 min aflter extubation (P <C0. 05).
There were significant differences in MCA Vm between the two groups (P<Z0. 05). Sjv(), increcasced
significantly alter extubation( P<Z0. 05), and maintained for 2 hours. There was correlation between
MCA Vm and Sjv(), after extubation in Group ] (P<C0.05). However, there was no lincar correlation
between MCA Vm and MAP observed at one time. Conclusions  Cerebral hyperemia occurs
cxclusively in patients who have craniotomy. Its scverity has no lincar correlation with hypertention.
[Key words] craniotomy; cerebral hyperemia; mean velocity ol middle cerebral artery (MCA

Vm); transcranial Doppler (TCD); cmergence from ancsthesia
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R Ah 2 5 T i AR AR SRR v B AL 4 o B
A BASAL B AT R EATIZ RIS A L, 4
BT o N e o e o Rk L
S5O AR B I RIEZ ML R, Mz ED, HIE
WA AR, SR T JETE 6. 67~20 kPa(50~150
mmHg) 15 ] P9I 3 i, s o 457 58 3o (1 308 5 AL
il 5 TR ok 0K 9 S 3R Y I AR5 BEL 7 o 60 G I 3 4 5
— AR E BUE . 5 T AR IR 28 1B 45
PG E T Hele AR BEA 3 7 AE IR 1A 1 38 5 30
8 K 37 3h 1 2R R ECED L R S T AN A
1 TGS B0 K e 0 I, P P R A R R L
mREARGRE? . EINFH LB, )RR /N
AR PN 3 BRI T 5 BB R S TT B HE B 1 o
JERETED . AT 5 068 FH 250 Pk RS ot A R 2
P 2230 5 WL, b A2 ARG B 3 0 ok R BB A RN
TR AR R 3 5 T A o I 9 B0 ) 2 AR AR R A

PORE 3 s R7S

& BEPLES 07 £ 1 A F 12 HEEILE
B PRI 42 0K R AT KA b T A R U B AR R0 R R TR
B % 50 f], 35 [ BR B LS U Bp 25 (American
Society of Anesthesiologists, ASA) B KR WL />4
T a4, 4R 25~60 %, 43 RIF AT ARLLCT 4D
FMEWFARLA(NG . 1THPHFERUALDEZ B
P 27 ), Lok 23 B, 4 4% BT DIBR A 23 i, g fiKE
TEUIBRA 22 (], e R YD BR R 5 45 11 21 V-3 4 i
(46 2100 %, 5% 25 i, 2 vk 25 B, 40 4% B AR A
A 28 ], 5 g ARG AR 15 Bl B REARIA AR 4 6L 1T
MAEREYIBRA 3 B, & T s 8 32, 8 0N i R
AR A A i i 45 e AR A A 9% s A A F Y ) HE B
FRifE .

BB E WHBREWEAT REH 30 min
WLERTFE S 0.5 mg, RELILZ 0.1 g, AFEJFIHMK
S J e Bk B, B AL W I i K (blood pressure,
BP)..[>HL ] (electrocardiogram, ECG) FI ik # Ifil &
A E (pulse blood oxygen saturation, SpO.,),

T 41 1 26 R 22 DN Ja) 38 IR B 5 A7 A Bl
Jok 2 0 A 5 1 00 R 22 R R ) S R R Sk 1l 2 0 A
BUAFRK, &S9N 22, U8 Arrow BRI Ik T
THRBREY, BERERN 10~15 em, K5 2
BH 05 em GEE. THREFH 1X0FHE RN
JRI TR BRI SR AT R sl Bk o A A

PRl B W4 5 min f5 . & bk 8 bk s mk
0.05 mg/kg, 5 M B 2 mg/kg, 2% KJE 3 pg/kg, 4k
JEIR B 0.1 mg/kg R, AW E 5 E &

Ohmeda7900 FEFEHL(Ohmeda 2 7 4 7)) 17 8] &k 1E
R A, B R 8~10 mL/ ke, FEARH 12 /4 s
WeWEFE Ry 102, R AZi4A & 1~2 L/min, 4k +7
Sp0, 98% ~100% ,

P 2 58 A R v A S R A, R AUOR S R
BEMR AR T 0.6~1.2 MAC, ¥ KJE 1 pg » kg
o b AL A BT O 4E FE VR B 50~T0 pg e ke
h " FEERERREE . AR L R B R R 8 A R
JE A E MO0 R U 3 T R R = 20046 1A bk A
B IEVEZ Y . TR BRI S8 R B ik i CO,
43 & Carterial blood pressure of carbon dioxide,
PaCQO,)7E 4~4. 67 kPa(30~35 mmHg) 22 u] , i 4
BAETE IR BR T, 2 B 2 AR PaCO,
o F & 4. 67~5.33 kPa(35~40 mmHg), A4k
FrRERRRE, UER 6 XK KM A TR M
i, LUFLER B MRS TG Wb 50 K W &, M AL 40 g R R
(hematocrit, Het) <30 %W}, % A3 1.

RIGFHFEBHEIITIKE 0 EFW, PLAKE, ¥
FE , AR 1T DA A7 B8 J5 AR+ 0RE A S 106 S 1) TR R SiE
BIRE ., WEFATHRISEWACEEE 4000,

MEgrr | HBRERE(TOMHARmLE
¥ ( Transcranial Doppler, TCD) # = i& W {X
(MULTI-DOP P2.2C DWL Elektronische Systeme
GmbH Az 77 ) 0 %A R b 3l ik 7 20 o 3 R
(mean velocity of middle cerebral artery, MCA
Vm), ¥ ¥ 5 ik JK (mean arterial pressure, MAP),
IR Bk R M (<<2 mL/min) , f I-stat M40 B A
(I-stat 2% & A2 57 W %2 30 Bk 2R 5 1 4810 A B
(blood oxygen saturation of jugular vein bulb,
SivO,) , W Bk il Het Hl PaCO,

[T 4 B4 AR HT CTo) WX MCA Vm, MAP,
HURE s Bk g Het Al PaCO, .

ARJF, THAHKE B Z (T, /EJF 30 min
(T,),60 min(T;),90 min(T,)FI 120 min(Ts )i H
HHIIM MCA Vm, MAP, SjvO, (U T #). ¥ F
WA 15 min BUBESIBK M E Het I PaCO; .

SitZF AR R SPSS 12. 0 for Windows 4
TR IR AT DERL A0 AT T R BOUE U B £ i 2
(£ )R, H N HECR FECX « K5, 4] R
Mt k%, P<<0.05 RERAGI2EE L, P<0.01
HNERABENGIT 7R,

45 2

WA BT, PARFEN R ER LR IR
X(P>0.05), RATHIARJG 40 40 LR FL, PaCO, 257
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TEH R FMH N TG L (P>0.05), LK 1.
1 MAHABE—BRBERLLE
Tab 1 Comparison of general conditions between groups (x*ts)
. Gender ratio Hematocrit (%) PaCO; (mmHg) Duration of
Group Agely) .
(Male/Female) Pre-surgery Post-surgery Pre-surgery Post-surgery Surgery(h)
T 27/23 45+ 9 37.3%£3.3 33.2+£2.5 38£3 40+ 4 3.0£1.2
1 25/25 46+ 10 36.8%x3.5 33.9+£4.1 37£3 39+3 2.8+0.9

T 20 B35 4% i S F AR W AL MCA Vm 2%
BWERES T HE L (Ty: t=5.656, P<C0.01;
T,: t=11.432,P<C0.01; T,: t=7.819, P<<0.01;

T,: t=7.802, P<<0.01; T,:. t=6.873, P<0.01;
Ts: t=5.718, P<<0.01)(F 2).

F2 1HBEFREMMTN MCA Vm @y LL &

Tab 2 Comparison of patients’ homolateral and contralateral MCA Vm in Group [ (zxts)
Variable Ty T T, Ts T, Ts
Homolateral MCA Vm(cem/s) 65.219.6 96.3£12.9 81.3+£13.0 76.8+13.5 72.3+£13.1 68.4+11.6
Contralatecral MCA Vm(em/s) 59.0£7.1% 75.2 14,00 70.9£12. 60 67.8+11.3® 65.4%£11. 7V 62. 9% 10. 40

(D P<20. 01 compared with homolateral MCA Vm value

I 20 5875 4% ik U0 MCA Vi 22 57 ¥ R4 i
FREX(Ty: 1=1.483, P=0.144; T, t=1. 724,
P=0.091; T,: t=1.125, P=0.266; Ty: t =

1.316, P=0.194; T,: t=0.810, P=10.422; T,.
t=1.122, P=0.267)(F 3),

#3 TAEMMAN MCA Vm HH LR

Tab 3 Comparison of patients’ homolateral and contralateral MCA Vm in Group 1 (zxts)
Variable Ty T, T, Ts T, Ts
Left Side MCA Vm(cm/s) 64.3+£9.5 66.01£9.9 64.21+9.3 62.4+9.2 61.31£8.6 60.7+£8.7
Right Side MCA Vm(em/s) 65.3+8.4 66.61+9.7 64.6+9.7 62.7+£9.2 61.5+£8.2 60.5+£8.3

T 4L ARM MCA Vm AR J5 355 HI 20 214k
EIE2h 2 BBARF T E (T ¢=13.336, P<<
0.01; Ty: £=8.687,P<<0.01; Ty: t=6.105, P<<
0.01; T,: ¢t =3.888, P<C0.01; Ty: t=2.121,
P=0.039, DAKHALM MCA Vm R 54K 4 HD
Z1, A5 30 min HARFIAH L XM BT, . t=
1.718, P=0.092; T,: t=0.917,P =0.364) ; Ik ¥
J& 60 min,90 min, 120 min A L ARRT B % TR (Ts .
t=3.769, P<<0.01; T,: t=6.465, P<<0.01; Ts.
t=7.263, P<C0.01), R | 448 F KM MCA
Vm Fl 48 F 40 MCA Vm 4 L4 22 5 60 W 48
2B (T, t=1.689, P=0.094), RGNk
BIZI B4R E 5 120 min 2R ¥ E B E R ¥E X
(T,: t=10.567, P<<0.01; T,: t=7.247, P<
0.01; Ty: t=6.076, P<<0.01; T,. t =4, 873,
P<C0.01; Ts: t=3.772, P<C0.01),

T HBEFEARG MAP AR W I & (T2 ¢ =
7.949,P<C0.01; T,: t=5.911, P<<0.01; Ty; t=
4.182, P<<0.01; T,: t=2.355, P=0.023), %

WA S 120 min K& (T5: t=1. 436, P=0.157).
I HEFARE MAP B ARFIINE W BT, IR 445
FIRGS 120 min(T,; £=13.841, P<<0.01; T,;
£=9.834,P<<0.01; Ty: t=7.711, P<C0.01; T,.
t=6.577, P<<0.01; Ts: t=6.003, P<<0.01), %&
Af a5 T 40 MAP A1l 41 MAP A8 1k 22 % 68 B 41t
YR (P>0.05), THEBEAERF SvO, BARR &
EIE RSS2 h(T,: t=12.675, P<<
0.01; T,: £=10.870, P<C0.01; T,: t=8. 371,
P<0.01; T,: t=5.472, P<C0.01; Ts: t=3.373,
P<20.01),

T HEFARM MCA Vm {5 HI [F A £ MAP {8
¥WAMAK(P>0.05), THAM MCA Vm {E A7
B SivO, H7E R 5 & WS 37 7 IE M 6 2k &
(Ty: r=0.716, P<<0.01; T,: r=0.494, P<
0.013 Ty: r=10.501, P<<0.01; T,: »=0.510,
P<C0.01; Ts; r=0.459, P<C0.01), KA MCA
Vm 1 SjvO, REEM KK FRZ (To:r=0.079, P =
0.586) (& 4).
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#4 FWHBFE MCA Vm,MAP X | 4 Sjv0, HEH

Tab 4 Changes in MCA Vm, MAP and SjvO; (only Group [ ) between two groups (z£s)
Variable T() T1 Tz T3 T4 T;

Homolateral MCA

omolateral MCA Vim 65.2%9.6 96.3+12.9%  81.3+13.0  76.8+13.5  72.3+13.1 68, 4+11.60

(Group [)(cm/s)
Right Side MCA

ight Side MCA Vm 65.3%8. 4 66.6%9.7® 64.6%9.7® 62.7£9.200  1.518 203 60, 5£8 300

(Group [l )(em/s)
MAP(Group 1 )(kPa) 12.65 % 1. 45 1367+ 1.35@ 13,41+ 1.37? 13,21+ 1,24@ 131,49 12.81%1.23
MAP(Group 1l ) (kPa) 12.25%1.03 13.55£1.45@  13.4%+1.4®  13.19£1,37® 13£1.36®  12.93£1,35®@
SivOz (Group 1 (%) 62.8%4.3 77.3+8.8@ 74.9 £ 8, 4@ 70.9+7.3@ 67.7£6.99 65.6 % 6.8

(D P<0. 05 compared with bascline value(Ty) ;3 @ P<70. 01 compared with bascline value(Ty); @ P<70.01 (ws Group 1)

EEN

TCD BA LA AN B BRI fe L 3 &
I8 FHLAE U BT R O I IR A o L 2
ROTEE L, ORC ) 2 HF 2R 06 R E R
WGy, A2 MR RZMEHE . FEK
AN HESKTT 1) B AR B AR S R S A B
ey 2 HAF AR R B 22 4, TCD 3@ i W 52 B A 1
I A5 PR IS R R R M I A O v AR Ak R
Vm S5 B AR . 5 80k i i 3 E DL MCA
R HIEH B R (65 £ 12) em/s, 72 45 DI 2548
0. 7em/sB) 78 28 B Sk S £l BE N B0 ik
BLARRAS B RGHE T, A0 2 B AT 0ORG B i R B
I 375 VE T AR R

RS 2B 47 IF R F AR BB R A R F AR M
MCA Vm 5 FARETMHE BT T4 50%, 5 % #i
T, BIRE T 120min AR E B ARETKFE,
Z AT AR B H BRAR T MAD IR HT W%
B Rk &4 MCA Vm FFH SN, R A R
MR H ., XA SRR IR RS I v R A AR
RIGHRA LS 5 I AN R 9 1) 5 38 A 385 72 K
FAREBAEA K,

ARG I AT AR A G AR AT XU MCA
Vm 2 534 G117 5 0 MR AL AR U
MCA Vm 22 BB L. X455 30+ i i
SR RE T A A I T R AR . RE L TP T
ARBEFHFRFME MCA Vm _FFE X FH B,
N2 B i B ST R A A K e, AR R K
AT FARM w20 20, B RLF AR R MCA Vm 38
HMEEMAE . NI, ZEASBESE b, 38 T AR R Y
MCA Vm 2 W 2% i 1M 37 1) 28 Ak A5 3L

SjvO, &P il 4 A 7 7 45 04 ] B2 46 A, S ik
A o 1) AL T T, AR B T L E R E AR
—,Bendo & & H 60% ~70%, BEHS EH

55%~75% ,1fii Chan %" $E ik Ee i T B A 45% ,
HR RS E, AT G X IR B M., I AR
A I R I 3 8 510 DG B, i I AL T AR R G i R
BR800 R 1, TR 4E 8 SivO, T — DM EREARE
MEEY, AMRERBREEFIZEE 120
min, SjvO, & F A FI X A, H R R & T i B 1
B . LA AT JF 00T R A 3 R S 14 i T 1 o
1 T AR R, B R AR T R I i A TR A
AN ATFSE 78 MCA Vm Fl Siv0O, A 4R ¥ 48 ¢
KFR . R, TEBA o) BoE 28 i bR 300 i A8 78 1Y
B LU IR TCD W 5k BE I 5 M ) Wi A
JC & A Wi i £ A R e AR O W R L B ™
B

b 2383 A R AEHERR T R Aok v e At
D3R, v e B2 IR I AR B A S R S I R 2
SIRA G W R A EEINE, i 2 e &
— R T I RE A0 K P BN = L i A
ZAFT B B AR 5 R IR A X S 3R B A ST,
A S P AT DAY 2D A P L AL 2T SR
o I 5 ORI A T RN AR WA
rh e f Jg s 3 JR T AE B I 2 8L 87 i I 7 Y &
A, T 43 2 5 W B 2 2R DT o il i A, S 0 I A5
ST TIREIE R . WML A BT R A E] U kL
Jay FB L — A0 Bk L F A M Bk, A 3 3
5 T HETE K A By 4 20, L i 3 R e B R A A i
Tl L AR (E B O N [ o N e g 11k M = I~ 1 R A
A AR — AR, BICIE N M I SR
JE R RS . R IR, K 152 i il P e g
PR 67 1”55 W 3580 o 6K O 3 14 g 2 2, EG R )
AR B sh s R RE (B 1 S PR SE R I, A
T 448 0 Y Y A M £ 4t i i AR, — LR R A R
YRR, X MALNESEEEEERTR
A Bt FERE L . ASHIR Y b  aok E E R
FER 5 i 3G v R B R AT, 9 R R IR TR R
S A A AR AR T Ak R v DI & R
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