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The functional imaging to Diagnose Acute Cerebral infarction Comparing
between CT Perfusion and MR Diffusion Imaging
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Abstract

It is very important for early diagnosis and therapy with ischamic cerebral infarction patients.

This study was to know the ischemic penumbra lesion which compared CT—perfusion and diffusion weighted
MRI(DWMRI) with acute cerebral infarction patients. 12 acute cerebral infarction patients had performed
perfusion CT and performed DWMRI. Perfusion images including cerebral blood volume(CBV), cerebral blood
flow(CBF), time to peak(TTP) and mean transit time(MTT) maps obtained the values with defect lesion and
contralateral normal cerebral hemisphere and DWMRI was measured by signal intensity and compared of lesion
size between each perfusion map.

All perfusion CT maps showed the perfusion defect lesions in all patients. There were remarkable TTP and
MTT delay in perfusion defect lesions. The lesions on CBF map was the most closely correlated with the
lesions on DWMRI. The size of perfusion defect lesions on TTP and MTT map was larger than that of lesions
on DWMRI, suggesting that MTT map can evaluate the ischemic penumbra. Perfusion CT maps make it
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possible to evaluate not only ischemic core and ischemic penumbra, but also hemodynamic status in the
perfusion defect area. These results demonstrate that perfusion CT can be useful to the diagnosis and

treatment in the patients with acute cerebral ischemic infarction.

Key words: acute cerebral infaction, perfusion, diffusion
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1) CT

CT7171% Light Speed VCT(GE Medical systems,
Milwaukee, US.A)o]&3ke] B-FCTE Al3HAth

OIS B9 FUASA0l A @ e
= 71 EA 9 Yot 2em? 3] total 4emE Smm
HA o 2 A 8sliceDATE ZGA 4 7% FTHE
Hogste ZF @i G 259 scang 3 F 2007 Nslice
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2) DW—MRI
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2. CT-Perfusion
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TTPS] A9 HFEhe 25.7+33secO]™, 744
Bolo] HyFgho] 32.144.55ec ¥ tHTable 2).

3. DW-MRI

129 @3] DW-MRI A5 gEe A439e 37
AR 9474260012, W] A9 3
A5 7 412 140.6+34.00] ATH Fig. 2, Table 2).

() CBV

Fig. 1. These pictures showed CT perfusion maps (a) source
image with ROI at artery and vein, (b) cerebral blood flow, (c)
cerebral blood volume, (d) mean transit time

Zr7ke] perfusion A =2] &4
(Table 1). 2} #|5=9] W H-9]o}
S W Aotk

CBF®] 919 3t gt 17.5£5.5mL/100g/min°]
), A9 o] ko] 7.624.2mL/100g/min A TH

K table 13}

KR
°
A% 799

JIN' me
oxl ¥
B0

Table 1. Perfusion value between infarcted area and normal area Fig. 2. Measurement of signal intensity with
image J program

N0 CBF(mI/100g/m  CBV(ml/10 MTT(sec) TTTP(sec)
in) 0g)
N.A I.A NA LA NA I.A N.A I.A

Table 2. DW-MRI graye value from normal and abnormal side.

1 8.6 2.2 1.4 0.7 155 25 2.3 346
2 14.7 1.0 21 34 104 210 25 274 patient normal abnormal (SI)

3 19 1.9 17 16 80 1.0 304 31.0 ] %9 1691
4 1.2 9.9 1.3 1.6 10.8 11.0 285 295 5 1015 5.

5 26.4 7.4 1.9 25 59 27 216 36.0
6 21.0 9.0 3.0 22 106 1.6 27.1 0.0 3 4.2 1513
7 B8 35 16 10 153 248 30.0 38.0 4 118.0 118.0
8 287 1.3 1.7 24 1.9 240 214 R0 5 R.2 188.0
9 21.8 1.1 14 05 75 24 253 3.8 6 103.3 158.7
10 8.6 4.7 0.8 09 6.0 B2 254 3H2 7 3.3 65.4

11 8.0  16.1 1.5 27 91 109 211 211
8 115.3 169.5

12 18.4 7.2 20 13 77 1223 255 3B.2
man 175 76 17 17 99 188 27 3.1 9 81.8 165.3
SO 5.5 4.2 0.5 0.9 3.1 5.6 3.3 45 10 85.5 93.8
N.A: normal area, |A: infarcted area 11 59.6 109.5
12 134.6 153.4
CBVS] /-9l k-2 1.7£0.5mL/100g°] ™, - w7 06
A2l 9] Htgho] 1.7+0. mL/lOOggj;\‘:]'. D %.3 U7

MTTE] AH-99] HFh2 9,943 1seco| ™, 74 A5 *SI: Signal intensity

o] Hirgkol 18.8+5.6sec AT
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Fig3. measured lesion size using image j program

Table 3. Area of lesion which is aquaired with image J

patient CBF cav Mt TIP DRI
1 5549 4008 9436 14682 4221
2 7569 12903 16702 13992 2054
3 3139 4676 5195 8380 8%
4 X X 10427 5018 X
5 8009 X 8133 14257 12789
6 8090 X 14164 6827 3672
7 20140 11689 27429 33463 25631
8 10012 4245 9362 073 2025
9 9479 5088 8728 10572 8439
10 16760 10759 13244 16503 12862
" 10489 8782 16825 16687 X
12 4632 X 5675 20195 X

Table 4. Infarction size of methods of perfusion CT Maps
compared with DW-MRI

CBF CBY MTT TIP(%)

Lager 9 (75) 4(33.3) 11(91.7) 12(100)
Same 1(8,3) 1 (8.3) 0 0
Smal ler 2(16.7) 4(33.3) 1(8.3) 0
Total 12 9 12 12

Table 34 DW-MRQ/# #FCTFES vl
o} Gaol 7Hd 2l vebd A4-9-7F DW-MR G 7l
2 e, CBV7ZE 492 YER o CBFAZE 1
A7} 71 AA S8 = ATk (Fig. 3, Table 3).

FCTe Ul 7HA] A =9} DW-MRG4e] W HA
H]ﬂoﬂ/\i CBF& 129 ol 9(75%) 17} DW-MRIX.T}

| YERRAL, 18.3%)l7F 2Al, 2(16.7%) 4 7F 2
UrE‘rk}E‘r. CBVE= 4(33.3%)°17F ZA WebskaL, 1(8.3%)
o 7b ZA, 4333%)el7F A dERdth MTTE
1191.7%) N 7F A Ebkar, 18.3%) <l 7 2HAl Vrebyk
o, TTPE 12(100%) N 7F ZLA] WEFSITHTable 4).
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How Al B HolHE BE A7
wel GygEel W ARE oo P A
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He $A8 AZESOE o83t CBF(Cerebral
Blood Flow), CBV(Cerebral Blood Volume), MTT(Mean
23l TTP(Time to Peak)oll vidh A

1
3 HrtE o+ QA H%E}M] [81,[14] [16]'

Transit Time),

oA i Ao ARCTAANE AFAE
Tﬁ” ToEE g Hute]l A glARh
DW-MRI= St oo ditol =3tsof =
490 slgeitt. AR Hlaste dREtE RS A
Aol B F-9] (infarcted area), DX A & FE2 7
Aol wx] L §-9, = 7FA A S (reversible
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