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3y ik 98 P ok I B R B i (aneurysmal sub—
arachnoid hemorrhage , aSAH ) #5583 157 , EU0% K 51,
2 i R A 4 ik 11452 28 (cerebral vasospasm, CVS)
FHR & PE ik 1 (delayed cerebral ischemia, DCI)™,
RSB RG YT AT A aSAH AR LR FIEGR A

CT #£ 7 4% (computed tomography perfu—sion,
CTP) 1 JE 46 EHG AT L /R 55 454 , 5 CTA — 2,
AN MLAETEES 12 W0 CVS; CTP 34 RE E ) iR i
Jit i (cerebral blood flow, CBF) | i Ifil. 75 1 (cerebral
blood volume, CBV) . “F 2 i 13 i} [A] (mean transit
time, MTT) JAWERTE] (time to peak , TTP) Al Hi Aisf 7]
(time to drain, TTD) . T 4-2k , CTP #% H F CVS 1§
DCIFIZ W MIPEAG 1, AR SCER A CTP A aSAH H1
I o

1 CTP7£aSAH J5 CVS il A& 5z

CVS J& aSAH H5 AT AN K A9 B 2 fa B &K
aSAH Ji7 , 50%~90% 1) N5 ] UL CVS., CVSAJ 43
S HAFER B A BB, BT E K AT aSAH JE 3~4
h, ATHFEEE T B BN 5 5 R A T aSAH S 3~4
d, WG HAE aSAH J5 5~14 d, B N8 & P sh ik as
JEAR , AT A DCI, J2& aSAH Fi s R 2R . H g
NN aSAH 5 A8 P EF 4R R 72k 2Pl IR 484k
FEYI A B 22 | IS BE e PR RN CVS B AR
JEH, CVSIZWibRiE : & 2~7 d ek elss sfa e
Ja XOMESEEAL, FFRFEEH 5 2007 SR kPR 22
FRGUIER ; TCD W 2 KA v 2y Jik S0 it Jeg 308 1 YR
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[cikiRER] A

[hEBEBERSEE] R743.9

T >120 em/s; 3k CTA 5 DSA /R CVS,

CTP X} CVS 12 Wi A 45 3¢ 5 1) B IR =
P Greenberg S5 HEAT 2525 73 A1 7, LA DSAFE R
FrifE, CTA F1 CTPIZWT CVS #RA 1R & U HERA 2%, CTA
) AU AR S 14 5331 K 79.6% . 93.1% , CTP 1 1k
JEANE TR T 43 590K 74.1% .93% ., Sanelli 257 HF5E
KB CTP 12 Wr CVS 1 85U R 97% |, ¢ 5 Pk
T6% . Afat 25N 5T 5 7 B 58 530 2 A 21 5k
) 40% , AN IR CTP X i 7R CV'S S v vE 475 1
BRI . AR LB, B CVS BN, CVS
SXof ik L 7 ) 5% T R B2 AL 2538, 5 CTP I HE A
—E AR

TR A4 e R P25 ARt A
— /N UEHR Y CTP Z404E A A5 HEITAh aSAH J5 CVS,
AN[A CTP Z B2 W CVS i HERPE AR [A] , Hod
CBF . MTT I TTD J& % A S 4. Othman S 74
CTP ZHXH2 Wr CVS B SUS M 5405 50, B8 TTD
YRR Ry 73.3% , 1 v T HA S 4L, Sanelli % 7HF
58 R ILTIN CVS HERf 3 e = 194 CBF (94% ) , MTT
FCBV 43510 85%H172%

Sanelli 44 4 £ {F: 1 F{E : CBF 7E 24~25 ml/
(100 g+min), CBV 4 1.7 ml/100 g, MTT } 5.5 s, LAl
KT CVS, Kanazawa S 5T 48 H MTT 5 i 28 1L
BRINA AN, MTT #1248 19 209% 2
CVS IEFE & J'  CVS Bt A9 A MTT 23348l 6 CVS
s N RS A AR iy 8l KRR SR ik w0 Jk A4 ot X 5k
MTT 735K T 4.19 s .4.56 s, CVS %A JLERIE N,

2 CTPf£aSAH G DCI i ARz

DCIZ KA Tl 14 d N, & aSAH B EEIF A&
it . DCIYS CVS YIS, CVS & FE DCI Y %
R —  WAHMNA ST L ARG I AE Jege AR
ZFL R BUK S %, DCLISE R ARG 48 h~6 JF
LGRS, HAEA th 2D Re 2 iR M, G B K
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FUAL(CGCS T3 2 /D BRI 2 43 HAFZERF[A]>2 h) (i
BHHT B Ja b e 5 57 AARAIE CUn R Ao SR g 2
) P FE A e e (ko K25 ) 5 [ HERR L
MRl RES | A 2RO A 0 D D) (L e i Jo 25 L 9
i BAE R KO E A e,

CTP 2 J2 W Jii 1 i MERf T H. . aSAH J5 DCI
Al 3 Bk WE VR X FR . CBF 8 /) F MTT %E K
Dankbaar "2 38 CTP 1l aSAH Ji5 DCI % S0k 4
7 84% , 45 SV R 79% , BH A AT 1 4 ) A
88% H1 73% ; CTA X i DCI i U Hy 64% , 45 5+
P A 50% , BH P 0 B T30 AEL 53 31 24 70% Fil 44%
CTP HUMANE M T CTA . Killeen 25" 438 LA DSA
S FRUE, CTP M DCT A9 OB | Re 518 50 51K 80%
M167% . Pham ZF"1IA K CTP HE7E aSAH J5 2~5 d Fil
TR 2 A= B B AR B,

H A, CTP PFAf DCI 3% A E i 19 2 2 2 80E
YE S brife, Horp CBF A MTT 2% FH IS4k, Sanelli
LRSI SE & BTN DCI A, CBF AT MTT f A A2 K
HEW % 52 =, CBF B HER 8 Sk 93% , MTT Ky 88% ,
CBV N 72%. Y34, MTT $iE KA w] 75 S 00 F1i2
DCIAYZE", Dankbaar %5 B2 W DCI ) CTP 2
b, MTT B0 70% 7 S 77% , CBF (1)
UL A 74% R 5 PE R 63% , TTP 1) SO A
54% 5 5PEN 63% , CBV B BURRYE N 52% 5 5
} 63% , W MTT I CBF HLA %5 75 (R A8 E Fn s 52
PEo Vualeu Z50% B TTD X FAG 2ok 4 28 2 ik Bl it
(R TR T AN I ELAT e EE 2 T v M | SR
97% , -5 96% ., Malinova ZE"HE Y aSAH J5 %6 3
KIPF) CTP A] LIYERS I DCI,

Sanelli 245 1 CBF #1 MTT J&12 W DCI i A
(%) CTP 2%, CBF 11 1 {2y 35 ml/(100g.min) , MTT
1 B 5.5 5o Dankbaar 28" A 0] L 15
MTT 24 5.9 s FOAUIM AR Bk MTT 25160 1.1 s 7EH
L DCI A 46 % B . Pham Z519A Jy , TPP 4 K #
I X2 BR O 1.4 F5 B AT AE S a2 W DCI YA .
Vuleu Z£5% B TTD H 4.7 s v T4 2 vk o 2 3
HE BT )11 AL ETE AN 2 o Malinova 25" H DCL Y
A A : TTD>4.93 s, CBF<53.93 ml/(100g.min) ,
MTT>4.25 s, TTS>0.94 s, TTP>9.28 s, CBV<3.14 ml/
100 ml,

3 CTPZET aSAH FiJ3 FR i) 5z F

U CTP {E T aSAH B A7 — 5 B FE AT
Sasahara %5} 3H WENS 529 V 4 aSAH A, -3

MTT>6.385 s B 8 MBS X I rf 24~ MTT>7.0
sHAG ARG . Murphy 5" $3E aASH 5
72 h 4, 5 R 5EE , MTT T 55 5 D) RE el A8 A7
K AHSEATBEHS TE K . Huenges Wajer 552
A T115 aSAH, %95 7 24 h N CTP I i 8 14, 34
FJGE AT #2800 BRAEPPAL S s 2 0 e 7 e 4
5 aSAH 5 3 HIMNHIEI e Jo oG

4 CTP IR 2

CTP WA A LA R IJLA 7 : O THE
5 HG AL FE T B AN TR], CTP 5E 434 7 TR AFAE =)
R PRt H AT A A TARIZ W CVS FDCT )
Ho QFEAEN GHERMSHR X A B AL BEARTR] 2>
XA HTAS Rl i 25 . i R i B K 5 )
F14) LA VR T AR 700558 ) A, 4252 e i 2 Al [ R

JAZ, CTP R LAE M L 20 A i v A 40
R RTPAL aSAH R TG P LS 2 —FhfErf R |
FEXFTCA R A T 5K

(&% 30Hk)

[1] Steiner T, Juvela S, Unterberg A, et al. European Stroke
Organization guidelines for the management of intracranial
aneurysms and subarachnoid haemorrhage [J]. Cerebrovasc
Dis, 2013, 35(2): 93-112.

[2] Carr KR, Zuckerman SL, Mocco J. Inflammation, cerebral
vasospasm, and evolving theories of delayed cerebral
ischemia [J]. Neurol Res Int, 2013, 2013: 506584.

[3] Othman AE, Afat S, Nikoubashman O, et al. Volume perfu—
sion CT imaging of cerebral vasospasm: diagnostic perfor—
mance of different perfusion maps [J]. Neuroradiology, 2016,
58(8): 787-792.

[4] Greenberg ED, Gold R, Reichman M, et al. Diagnostic accu—
racy of CT angiography and CT perfusion for cerebral vaso—
spasm: a meta—analysis [J]. AJNR Am J Neuroradiol, 2010,
31(10): 1853-1860.

[S] Vulcu S, Wagner F, Santos AF, et al. Repetitive computed
tomography perfusion for detection of cerebral vasospasm—
related hypoperfusion in aneurysmal subarachnoid hemo-
rrhage [J]. World Neurosurg, 2019, 121: €739-e746.

(6] BXNBAR, ST, sk WO 5T et L i i e 22 A BIL ]
BARIT BT BERE(T]. BE 24 BE 58 A4 2 4l , 2010, 23(2)
218-222.

[7] Sanelli PC, Jou A, Gold R, et al. Using CT perfusion during



oGRS MR 45 202245 4 A 5527 85548 Chin J Clin Neurosurg, April 2022, Vol. 27, No. 4

-313-

the early baseline period in aneurysmal subarachnoid

hemorrhage to assess for development of vasospasm [J].

Neuroradiology, 2011, 53(6): 425-434.

Afat S, Brockmann C, Nikoubashman O, et al. Diagnostic

accuracy of simulated low— dose perfusion CT to detect

cerebral perfusion impairment after aneurysmal subarach—
noid hemorrhage: a retrospective analysis [J]. Radiology,

2018, 287(2): 643-650.

[9] Kanazawa R, Kato M, Ishikawa K, et al. Convenience of the

computed tomography perfusion method for cerebral vaso—

spasm detection after subarachnoid hemorrhage [J]. Surg

Neurol, 2007, 67(6): 604-611.

[10] Gathier CS, van den Bergh WM, van der Jagt M, et al. Indu—
ced hypertension for delayed cerebral ischemia after aneu—
rysmal subarachnoid hemorrhage: a randomized clinical
trial [J]. Stroke, 2018, 49(1): 76-83.

[11] Geraghty JR, Testai FD. Delayed cerebral ischemia after

subarachnoid hemorrhage: beyond vasospasm and towards a

multifactorial pathophysiology [J]. Curr Atheroscler Rep,

2017, 19(12): 50.

[12] Dankbaar JW, de Rooij NK, Rijsdijk M, et al. Diagnostic

threshold values of cerebral perfusion measured with com—

puted tomography for delayed cerebral ischemia after aneu—

rysmal subarachnoid hemorrhage [J]. Stroke, 2010, 41(9):

1927-1932.

[13] Killeen RP, Mushlin Al, Johnson CE, et al. Comparison of
CT perfusion and digital subtraction angiography in the
evaluation of delayed cerebral ischemia [J]. Acad Radiol,

2011, 18(9): 1094-1100.

N TEICETEICEIEICEIELCES

[14] Pham M, Johnson A, Bartsch AJ, et al. CT perfusion predicts
secondary cerebral infarction after aneurysmal subarach—
noid hemorrhage [J]. Neurology, 2007, 69(8): 762-765.

[15] Sanelli PC, Ugorec I, Johnson CE, et al. Using quantitative
CT perfusion for evaluation of delayed cerebral ischemia
following aneurysmal subarachnoid hemorrhage [J]. AJNR
Am J Neuroradiol, 2011, 32(11): 2047-2053.

[16] Westermaier T, Pham M, Stetter C, et al. Value of transcra—
nial Doppler, perfusion—CT and neurological evaluation to
forecast secondary ischemia after aneurysmal SAH [J]].
Neurocrit Care, 2014, 20(3): 406-412.

[17

—

Malinova V, Tsogkas I, Behme D, et al. Defining cutoff
values for early prediction of delayed cerebral ischemia
after subarachnoid hemorrhage by CT perfusion [J].
Neurosurg Rev, 2020, 43(2): 581-587.

[18] Sasahara A, Suzuki K, Takahashi Y, et al. Prognostic

assessment of aneurysmal subarachnoid patients with

WFNS grade V by CT perfusion on arrival [J]. World

Neurosurg, 2016, 92: 1-6.

[19] Murphy A, Manoel AL, Burgers K, et al. Early CT perfusion
changes and blood—brain barrier permeability after aneu—
rysmal subarachnoid hemorrhage [J]. Neuroradiology, 2015,
57(8): 767-773.

[20] Huenges Wajer IM, Cremers CH, van Zandvoort MJ, et al.

CT perfusion on admission and cognitive functioning 3

months after aneurysmal subarachnoid haemorrhage [J]. J

Neurol, 2015, 262(3): 623-628.

(2020-01-10 it , 2020-07-31 & [i])

COEIEIEEIEIEIICEIELICEIELIOEIED

([R5 310 50)

[16] Bettag C, Hussein A, Behme D, et al. Endoscopic fluo—
rescence— guided resection increases radicality in gliobla—
stoma surgery [J]. Oper Neurosurg, 2020, 18(1): 41-46.

[17] Dasenbrock HH, See AP, Smalley RJ, et al. Frameless ste—
reotactic navigation during insular glioma resection using

fusion of three— dimensional rotational angiography and

magnetic resonance imaging [J]. World Neurosurg, 2019,
126: 322-330.

[18] 3% K A%, BN, RS SIS K2 bl
P AT R B BE XS S5 14 Wi R 2 A SR (D], 24K
2%,2019,25(22) :35-37.

(2020-05-19 Witk , 2020-10-26 f& 1)



