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Abstract

Objective: To investigate the correlation between the number of fluid attenuated inversion recov-
ery vascular hyperintensity (FVH) and the parameters of CT perfusion imaging (CTP) in patients
with cerebral infarction. Methods: Retrospective analysis of 75 patients with acute cerebral in-
farction examined by head MRI and head CTP, according to the signs of FVH, the patients were di-
vided into two groups: group with FVH (n = 54) and group without FVH (n = 21), analyze whether
there is difference in clinical basic data and CTP parameters between the two groups, and ana-
lyzed the correlation between the number of FVH and CTP data. Results: There were significant
differences in rMTT, rTTP and rCBV between FVH group and non FVH group, but there was no sig-
nificant difference in rCBF (P = 0.650); In FVH group, the number of FVH was closely correlated
with rTTP, rMTT and rCBYV, but not with rCBF. Conclusions: The appearance of FVH sign represents
the establishment of collateral circulation in the periinfarct area. In the case of FVH sign, the per-
fusion around the infarct was significantly improved. The more the number of FVH, the greater the
blood perfusion in the periinfarct area, which is more beneficial to relieve the ischemia of the pe-
riinfarct brain tissue, and thus more conducive to the prognosis of patients.
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1. 51§

BEAE AT K AR i, AR R RO R IR AE TR, H T O RO R E BBk 1 e
WA[L]e B, XA Re W, BT AR L, 1 H ORI TE TR I R VAL . AR
KA, ESERZ O XAE 6 /NI A RIA] &R ZEAS AT S R B . 8 M E ST A% o X J [ 4718 358 0 ML A v
X, BPRGEALE X, 2 REm el e, NIREhs i B2 MM 2L B iE B [2]. T IR s e
AR 6 /NBE, R JB Rt i i U I S VA e L2, DRI, 0 JE 6] X s i 2 s i
PRIEATHEIE VAT I 5 . WA RIS VK 52 5 %) (Fluid-Attenuated Inversion Recovery, FLAIR) L &5 5
(Flair Vascular Hyperintensity, FVH) 24~ SCIEIRAFEEREAER . THEHLEZ 3R & (Compute-
rized Tomography Perfusion, CTP) 1] jz Bt th i f5 4E Ji Bl X F) MLy A5 2., VPO I 41 23 Todi i i B %
(RS o A T I I [R B 73T 75 14T Sk MRI B Sk CTP R & i) S I B AL S 5 1) FVH #iE 5 CTP
FEESHL, RT3 DA, AT N IR ZE A 95 15 0 DAk A PR VB T S (12 T 4 .

2. BEREF&E
2.1 HFRM®
A [E B 7T 2018 &5 1 H 2 2019 4F 12 ABE i S shin MEieE e 5] . I NbRUE: 1) S
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MRA 6 ZUF S Sk 305 K BN ke 75 B A1 28, XHUG Sk SR sh ik = sl i 2 . 2) IGRIZWifF & (hEZE
SR ML 2R H2 IR R 2018) e R PR i 2R HR2 WbR i, RSk DWI AR ATIESE . 3) 2R HUEIR R
1) B A EL RO 6 /MBS A2 3 RINAT MRI K CTP f#. 4) B AEMRAE M FF, e 52 MRI ) CTP &
7, FUGREIARIGIKER . 5) oA HHARMIEE . HEBRPRE: 1) K/ CT/MRI GIESE A H A H 1
sy 2) AREMANASYE, MR, Gy ARSI OGO 3) AT A 4) MRI & CTP BUEAFEEN
ISR o BT AR AE R BRI x2S o R 3L 75 45, o B30 53 4, Lk 22 il RS 37~77
%, FI(60.65 +10.77) % ; milfiLIE 42 51, wEifnhE 20 451, IffESE 36 1, AW 25 4], ASHT 5N
HRERFEYAT S MBS, R R pAe B i ik

22. HEWERX

T FEIRR [ Siemens 3.0T & H B LRI (MAGNETOM Verio 3.0T), 8 il #i fMHATERE 26
BHIIIAT TIWIL T2WI. T2-Flair &% DWI 7. FEZS%: FLAIR J¥%: TR 9000 ms, TE 94 ms, HifF
256 x 192, HHFL A 1507, [FZETIE T12500 ms, BURE(NEX) 1.0, [Hl3EE K (ETL) 12, #LEF(FOV) 19 x
22, JZ)E 3 mm, [AFE 1.0 mm. DWI R H B i1 i =135 ik i 7 51 (EPSE), 244 TR 6700 ms, TE 100 ms,
FOV 22 x 20 cm, 4E[E 192 x 192, NEX 2, )25 4 mm, [&§E 1.2 mm, HLb=0 b =1000. CT FH &
Siemens 1 Flash ¢ X0 CT (Somatom Definition Flash CT)JA$H{X 2%, 7 75 VU & A # 1 HEAR N 2 2 /5 101
$£ 16 cm, REERRT A 0.28's, HHEJESE 0.5 mm, HE HE 80 kV, & UL 120 mA. {3 F XU mEE
55 2% (Em-power 9900P 74) 2% fith & ik v E 5 Ak 25 7 A% LU SR (3D B, 320 pg/ul) 50 ml, 3% 4.0 mlfs, F£LA
A FE T8 2R 5 S N A B K 50 mil. JE 55 5~55 s SR AE 9~13 (KB R A N EAREE . TR
HAIRAWE G T syngo.via AT AT A0 . T T H B4R MTT. TTP. CBV. CBF %Ki
BT ZHUE, I SIE R EE .

2.3. EgSHES

2.3.1. MRI B

FVH % DL N hrdERIBI[3]: 1) T2-Flair ER AESMNZS . fiva) BT I I A5 2 10 R ACR . 2R Blike
gUREE 5 2) T2WI EE EAEX A B RIUYR G5 3) S DWI BUGHERR 2045 T i) fii (1 fz 2
FE3E; 4) Z8 TIWI AZHERR G JZ 006 2B 56 UL 4 4B190E FVH BEYE, BAHIME.
AL SRR B EA X A FVH BRI £ 1 MRI RGEAT I s, o8, ¥ T2-FLAIR BG4
ANFFE FVH BRI SR . Z0RBESCIR A S 5188 14 FVH 8, Goit i e — 2 K% - FVH 3
B, B%ZEG FVH SR, SHiZ8E 0 FVH B8, FNiZEE 1 FVH &, UmiiiEAd m LR
— BN ST IE R

2.3.2.CTP Ef%

HPIALEAR R IR BT B HEAT IR 20T, B SEMEE CTP Dy BUR LR S Ao e /e 15
XFFR, SR AE MR BRI CTP MG F o A8 il fe R 1 2= T AT I & o 127 B8 R [X (Region of
Interest, ROI), ¥ &BEFRIEAZ O X, LTI AR & S S5 @A X ) MTT. TTP. CBV. CBF %
ZHUA . ¥ BAEUE FR DRI EE, AT 3R 7S e 1 Bl AR EEE (hMTT . (rTTPL rCBV. rCBF). £
e BURE BT ] [F6] [X e 9 2 X 43 B i > i s AR T A 00 (X, B A Hg MTT. TTP ZE4, 1 CBV A%8
TR R IR (A ] 1), TAESEAZ O X U HE MTT. TTP &4, CBV KR XIH[4].
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Figure 1. Male, 68-year-old, discovered unclear speech and left limb weakness for 8 h. (a) DWI patchy high signal focus in
the center of the right half oval (arrow), indicating acute cerebral infarction; (b) T2flair Punctuation and strip high signal in
right frontal parietal sulcus (arrow), suggests that the pia mater collateral circulation is enriched here. (c)~(f) CTP showed
that the CBF (c) of right frontal parietal lobe was lower than that of healthy side, CBV (d) was higher than the healthy side,
MTT (e) and TTP (f) were longer than the healthy side

E 1 5, 68%, KMFIBEAEHELZME AT 8. (3) DWI AMUEIIEF OB R RSESHEL), RRSMERIE
5t; (b) T2flair GMFIEHRCAR SR . FREES k), RBRHAFERMEMZER. (©)~(f) CTP HERAM
BNt CBF; (c) MR, CBV; (d) REMFAS, MTT (). TTP (f) HEMIEK

24. FitH5HR

P s i B AF SPSS 23.0 #EAT R M. RIS KRN & IES A E BAEAR, LUFIEE £ 45
HEZ(X £9)&om, AFEIESMEREAR, RAPARS G BERR, THEREAR A |
RIS FFEIES AT HE RFEA P LLACR A t fle, ANRF & RS 7040 1 SR AR 9 4 18] LE AR
MU KK TR BRI R TR . AT AIME M, L8 Spearman A% £ %. P < 0.05 %
FAAGIH R .

3. &R
3.1. & FVH EMFE FVH AR E R SR

KT & bRUERT 75 B B E KRS 6 FVH IE % 40 N FVH HA1JE FVH 4, B FVH 85 #2354 41,
JC FVH S 5 21 Bl WPR4LEE SR M. S s PERM . m I eE . WO st k47 2 e ik
I, A RE IR EAT EZ RIS Fm (P> 0.05), 458N 1.
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Table 1. Comparison of basic clinical data between the group with and without FVH
1. BFVHHE5X FVH AllRERERZF ML

5 il 5 e ML R [N pne WA
) [X %] [n (%)] [n (%)] [n (%)] [n (%)] [n (%)]

HFVHA 59.76 + 10.69 41 (75.93%) 31 (57.41%) 14 (25.93%) 24 (29.63%) 16 (29.63%)

EFVH4L  6295+1041 13 (61.90%) 11 (52.38) 6(28.58%)  12(57.14%) 9 (42.86%)
SR e) 1.269 1.474 0.320 0.054 12 (57.14%) 1541
P1H 0.252 0.225 0571 0.816 0.323 0.214

E: 5K FVH Al =7 Lg% L P > 0.05,

3.2. H FVH 4TI FVH 4B CTP &% tbE:

KH U 3G P2 85 35 1) CTP &S Ag M I AHXHE (rMTT rTTP. rCBV. rCBF) 47 2 5P 0 #T
RIA FVH HATE FVH AE] rMTT rTTP.rCBV A 4t i = X (P < 0.05), 1l rCBF o4t it & X (P > 0.05),
ZERVENE 2,

Table 2. Difference comparison of CTP data changes between groups with and without FVH
F2 HFVHEASE FVH A CTP EHIBRTHEMNERMXTEL

2531 MTT rTTP rCBV rCBF
HFVHA 1.40+0.22 1.22 (0.13) 1.30 (0.32) 1.15+0.31
T FVH 4 1.17 (0.24) 1.11 (0.09) 1.07 (0.28) 1.04 (0.20)

For 38 4B 3.529 3.271 2.538 0.454

P1{E <0.001 0.001 0.011 0.650

v 5 FVH A= R A g2 X P <0.05,

33. BFVHAFVHEES CTP S8 o

¥ 54 B4 FVH MEME#H 1 FVH $0R 5 CTP % S XU i HxH E(MTT. rTTP, rCBV. ICBF)
HEFARSEMEHT, R0 FVH B0R5 TP, IMTT. rCBV [ 4iit23 X (P < 0.05), fij‘5 rCBF J4:it
(P >0.05), RVENE 3.

Table 3. Correlation analysis between the number of FVHs and CTP parameters in the group with FVH
F# 3. BFVHAEFVHHES CTP HSKMEX M2

FVH & 32.85+14.26
rMTT rTTP rCBV rCBF
CTP
1.40 +0.22 1.22 (0.13) 1.30 (0.32) 1.15+0.31
S oy 0.416 0.508 0.452 0.180
P1E 0.002 <0.001 0.001 0.194

E: FVH $E 5 CTP A7 M P < 0.05.

DOI: 10.12677/acm.2022.12101362 9421 I IR 2= =23t e


https://doi.org/10.12677/acm.2022.12101362

FARA, XFE

4. 71ig

Crp [ PR SR P i 25 Hr2 iR FE R 20180 [1146 i, S KIA AR A2 st o Sl o e o 2 5 Ry B AR
VNRIT F B, ARTE IR RN E R 6 /B, R AR JCIRAE R ) 5 N B e S I AR VR YT, IR KR PR A
TEMMERERE. MRS RN, 8BS RGNS @ BRI AR, SEETUS,
IR KR [5] [6] [7]o PRI SO BT e, 0 IR BRI N kA ST OB, A2 06 & B sl il PR A v 2 3
TG B B L A SE R R (8] IS ABFR 2 FRIEHAR QN 3 SCAN KB B IK L 454, BAFAE T RZH AR
SER R, AT DLIE I e I I AR B D AT S LA ) 4 1 DX B R ) i R AR [9]. FERMZH R,
20 7 R P 5 — K I 5 e 7 e PN, ) S AR L3 3 At 9 T 1 3 A 8 T X e 4 SR
N EIER X IR, AR A M, I8 S i AR R 2 ZRIRAE[2] o i 0] S A0 B DA 25 1D £
ATLAGR AN — A AR EE RIFIAh - AR o AR I TF U2 R AT 43 N = [2]: — S SCARG 3 K i 3l
BKIR (Willis 38); e SCAGH /N AW &, FG: FORIEEAKMISC . BRBIKMIS; =M HEIF 245
BB . H 7RI TSI G ST AEPRAE Sl 004 A 100 5998 0 08 S e T IR R B R B A
M, HEEBRRTEREY]

Cosnard & [10]7E 1999 4 5 — IR TE S B 1 1 i 45 Hh £ 1 T2-Flair 57471 E R I P =6 ZE 30 ik i) S+
WiEmfE S, EHZEZ O ARGRRIES IR, IR H a2 FVH. X T FVH TE LS, 5
I NATTIA A 2 58 7 FE e A5 B P 2 5 (1 9208 L IR 545 MR I8 PR 2 S Y 2R [11] - BB B TE (RIR N
PUAE AT P ZE A8 3 ity FVH BT G RT e -5 P 2 I A0 o VA Vs 0L BT A PN I A T B 5%, T P 2 IfL
B FVH Y R H T 50 1 1) 2248 L3 AR SCOB 3R [12] . PRl ik BAE[131IAH FVH A2 2
P IG5 B R85 T R O SO LA o Rl S5 [ 1A TWACER 38 91 K o 3 ik P 8 S 2, 45 SR 7 %o 2 e ) =2
TEARHIPET | FVH T CTA B im0 —80E B 2 IEA 2%,

CTP MyFLiRSEmlE “ O FUEI” ML S “ORERIAMRRJE 2 [15] 18 Jok 76 # ik DU 15 b
IV Ti] ERF SXof J M i X 3 A7 PR T 3 2 4 SRR A — 2 T P A A5 3R R[] - % % ift 2. (Time-Density
Curve, TDC), 1Z%HlZE LART [EAREALFR, 5805 LRSI CT (AN ALYR . Jdik TDC il 4R mT Bz R e
06 SE2 J5 R St R PR B AR A, AT R S B 2H 2 ) I v AR . CTP W MR G S5
[ %5¥ & (Cerebral Blood Volume, CBV). Hu.lhifiifi s (Cerebral Blood Flow, CBF). ~F-#4ifiid i [E] (Mean
Transit Time, MTT). JAUER [ (Time to Peak, TTP). PAERIWFF RN, BFEIZE MTT Al TTP & i e Ar
AnT R MR AR UK TR bR, T TTP L MTT SEHUK. TTP & [ X L 57 104 4 2 g e (R i T 5
MTT S5 8 28 00 S0 (PR 8], 2y TR 13 AR . TTP Al MTT ZE-K 350 I I 78 2% 1 R I 00 3 v B 420 4
K, PRI A M SCAEATERR[16] [17] [18], LB CBV % T, 1M CBF fEEAE . AWFFMH FVH
H5T FVH 4 CTP BT, KIIHALES (TTP. rMTT. rCBV ZMHHEMER, HA FVH
= BRI FVH A S K, WA FVH RSO, Tl 5 FE X i i g 2 7 o
I

AW FUEE XA FVH 4 FVH $diE 5 CTP S 8dE it s, &I FVH #E S (TTP. rMTT. rCBV
2R IEA . FVH AR RS2 iR, FVH B8 2 U B s 0 & B XA e A % .
U WA B R A B PN SIS, R ik — ) S SR 0 o AR A AR B X M RHE R, H A A R AR AE T B
JKEE, At R BERE . = S 30 e A SR SR AR AT A A L DX I 2 A R i 9 ) v 2 T UL B
BIX ALK, FVHEE, SHESAHRRK: 1 H b T 20 5 5 7R A S 0] A e e R BRI, il
PR 2 PR, X L& S EUR AR XA W R K o 4 A0 & AR, TER@at LMz A0, S
VETE RS PR FVH BEil, RO M2, TaE 2007 A f e . AR 4E L
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FERFFER T, 2530 ik o 1) 5 i o R R b, BRIk FVH B, P X5 B (it . 2 i o8
RAERS, FEARFE . ZHMSORAREE, —=ZSR T M, XS 8= a1
HBEEMSCAEA RS 22, BEREHEE B XM S g S aik 2, RO i 3 00 S K RO . R  BE ZE 1)
PR 2 T BT I A R R PR, AU 2 adast /N B ik S B 240 0f AP0 LB AR B2 1 9 T SR A R i Tt 11
AHRITARGE o [RIULINEESE R AR, M EARY 5K, M SRR, XA 28 X I S G i 2,
CBV ik, X5 Cortijo Z5[19]/IHF Fu 45—,

KW FAFAE—E AR ZAL: 5, 5 B 1 ik e — N BhaAS I F Bl A R S 03 B[] 1)
ANF], FVH BRI H 2 LR S ) SO 22 AR, TAHE FAAE RS (8] F B R, B B 5 R
3 RINIHESE, AN A RS E TG00 Rk, BASATMESCIERN . I 5 s 5t
TG WIAHDCIERE 7E, T 0 e B RFEA . B — B I iR

ZE PR, FVH B 1) 20 W SCIE IR T Bets O, T CTP W et B 4 S it BE BT A BBl X (10 L7
VEEIE DL, @ A WAL, BRSO S W H N SR BA BT R AT A L IX ) s, AT B I
PREE U (PPl o 46 o G R, O B e — R T IR MR, B IR R IME .
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