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Abstract

Objective: To explore the application value of CT perfusion imaging in evaluating cerebral ischemia
in health management. Methods: A total of 120 elderly patients with cerebrovascular complications
or high-risk factors who were examined in our hospital from January 2022 to February 2024 were
selected as the observation group. Another 60 healthy volunteers who underwent routine physical
examinations in our hospital during the same period were selected as the control group. All patients
underwent head CT examination in the hospital, and changes in CT perfusion imaging parameters
were observed. Follow-up for 6 months was conducted, and the patient follow-up results or the re-
sults of digital subtraction angiography after examination were compared to analyze the clinical
value of CT perfusion imaging in diagnosing cerebral ischemia, and the differences in CT perfusion
imaging parameters between the cerebral ischemia group and the non cerebral ischemia group
were compared. Results: Among the 120 elderly patients with cerebrovascular complications or
high-risk factors, 38 (31.67%) were diagnosed with cerebral ischemia. The sensitivity and accuracy
of all parameters of comprehensive CT perfusion imaging in diagnosing cerebral ischemia were
higher than those of head CT scan, and the difference was statistically significant (P < 0.05). The
cerebral blood flow (CBF) and cerebral blood volume (CBV) values in the cerebral ischemia group
were lower than those in the non-cerebral ischemia group and the control group. The average
transit time (MTT) and peak time (TTP) values were higher than those in the non-cerebral ischemia
group and the control group, and the differences were statistically significant (P < 0.05). The CBF
and CBYV values in the ischemic penumbra area were higher than those in the infarcted area, while
the TTP and MTT values were lower than those in the infarcted group, the difference being statisti-
cally significant (P < 0.05). The relative values of rCBF and rCBV in the ischemic penumbra area
were higher than those in the infarcted area, rTTP and rMTT values were lower than those in the
infarction group, and the difference was statistically significant (P < 0.05). Conclusion: Evaluation
of cerebral ischemia by CT perfusion imaging has high application value in health management and
high early diagnosis rate. It can be used as an important technique in head CT examination in pa-
tients with high-risk factors of cerebral ischemia or complications of cerebral ischemia.
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EE NG S, AT RESRE M NGk LT &%, BOAWE S Al 2 JRIR0E CT MR R 1% I H , BEAE
CT =N MR, HX NI FURA SR Z 2 WA 2, LS 2 Son i sh ik i ift s 5i[2]. CT A
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2. ZINEH*E
2.1, ISFRER

BT 2022 4 1 H &8 2024 4 2 F SATELE SR (e RS A AR 5 AT i I 6 JFhE Bl an DR 32 4 N 120
(gL, Bk 70491, Lotk 50 491 4F#S 60~82 (72.81 + 2.75)%; R4 s i & 1F 18 41, T
MARKEZERE 12 4], SRR 44 01, s A HFRER R 15 9], mifig e 20 61, &0 11 4. 53 iEHR ]
I HHE FRBE AT RS () (i 8 R 3 60 I ), T3k 34 1, Lotk 26 ;% 60~82 (72.85 + 2.72)
%o 2 A RHLE, P>0.05. INARdE: (1) Fra Ay E BRI A A, HoAT i & e m Gl &,
R A AT SR AL, PR AR AR 26T . R IUERSE: (2) S EMARIEARIT, BB . H
Brbnd: (1) fEHRMEEMIRZER; (2) &SP OIIEESE, O JEmEE; (3) BALREEITER G i -

2.2. BHiRE

T BEWER AL CT faf, A2 Aquilion B 64 HEIZIE CT 2 WX, EATHM CT T, EE
W10 mm, JZREEN 10 mm, B HEA 120 KV, & HAY 300 mAs, SR Y 90 s, 7E T4
J&, R ZIEAE MR G, BB KT E K Ak kL I X BT CT #EFE G . &
b T 5 kA S S 5 2R A B F EL 71)(350 mg/miL), P RURRT e FR R S 4%, S IE RN 6 mL/s, 7N 40~50
mL, JESE 5 s FHATEOSEZ A, SRRy 40 s SIS FHEY 80 kV, EHLIMN 250
mAs, ZEN 1.2mm, FHIEHE 64mmx0.6mm 2. B KRS BAEM = TEsL, %
PR, KA S KRR R T S A, BRI IME T X ML S (CBF) M 75 5 (CBV). ~F¥id itk iy
[B](MTT) S ik R (8] (TTP); CBF 1E%# {8~ 50~55 mL/100g-min; CBV: 4~5mL/100g; MTT: 3~6s; TTP:
<8s. HFAHGRMTE, BB X E o E, WEMENSEME: rCBF. rCBV. rMTT. rTTP.

2.3. MEIEHR

(1) BB CT P43, CT #EVE SuGons ik M K2 Wi, SR AE R R A 5 2 BE U (B 15 6 M H ). 3L
TR ME G 52 (DSAV R B 25 SRAE N UL, tH S W AL CRIBUEE e 5 JE S ) s (2) IS BT a5 5 A%
FE: | AL rCBV IEW, BUEARFERN; WAL st .0 X rCBV EH & TR, RS0 F rCBV {A IF# 5L
ERRFERIN; WAL FEREA O X R AESE R (CBV (IR R (3) MEIEMESEL: LB M . JEm
BRI XELHA CT WL % 2% CBF. CBV. MTT & TTP; (4) LBtk 4L 5 2 s X ek . 48
X CT 4 S%: CBF. CBV. MTT & TTP HAKME; (5) LhEmasi i 20 & 2 2w vy X 3. FEFEIX
CT R G W M85 4% X H 4> tefE: rCBF. rCBV. rMTT. rTTP.

24. G EEITE

F SPSS26.0 Suit 2= Ak AT Hm b B o tFEEIEFT & RS A0 B EARHEZE (X £5)%Kw, ML
FEAR A0 THEUBTRH 2R (%)FRoR, SR 2R (P < 0.05) 8 EF A5 = X

3. &R
3.1. LE8 CT 43, CT #ET g >t Gt aYiS et &

120 5 B Ao 1L A F0E B G IR R A AR Skl CT PR s A 1R 38 FE 545 1 DL i B I A%
21 f511(17.50%), Ak CT FEH RGBT E S H02 W7 i skafl 36 51(30.0%), A fix s s 1 7 20 41
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B, M 14 IR, UM 2 G WA 1, A S A AR S A RE VI AR . BTG N IS
KA 38 Bl F1 Nk ML (31.67%), £35Skl CT HEE UG HTA SHUS Wik ok I ¥ 7 882 K R 1tk 1 v T Sk il
CT V-, ZRHG T X (2 =23.385, P = 0.000; 42 = 23.269, P = 0.000), 457 /¥ L R LS #=
X(y*=3.731, P = 0.053), W% 1. % 2.
Table 1. Analysis of the diagnostic value of head CT plain scan for cerebral ischemia
=1 Ok CT FHAXT AR A IS BN

Bt V7 45 Ll DSA K 4 )

SLA CT P4 it 9tk JENTN
R 44 15 6 21
Uik 23 76 99
Mt 38 82 120

REE 39.47%
R 92.68%
e 75.83%

Table 2. Analysis of the diagnostic value of CT perfusion imaging for cerebral ischemia

= 2. R CT ARG X AR A IS BN

Fiti 17 45 S8k DSA 45

Z5h CT WU A S5 i Gt it
FH 35 1 36
Yikes 3 81 84
Mt 38 82 120
R 92.11%
R 98.78%
TR 1t 96.67%

Figure 1. Patient, male, 62 years old. @ CBF map from CT perfusion imaging; @ CBV map, showing lower values
in the infarction area compared to the surrounding regions, with gradual enhancement in the periphery; @ TTP map,
demonstrating a significant prolongation; @ MMT map, showing prolonged ischemic penumbra

E1 #2&, B, 6245, O CT#EIm&CBFE; @ CBVE, #RAXKTARXE, BEZHLE; @ TTP
&, ZEKBAE; @ MMT B, SRiDFREHIEK

3.2. tbEAwERIN4E . ERNERILE . XERLER CT EERESH

skl CBF. CBV fEAR T-IEMiBk M 4H 55 R4, TTP. MTT & T IEMEkm A N 4, ZRE%
i+ (P <0.05), W7 3.
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Table 3. Compare CT perfusion imaging parameters of cerebral ischemia group, non-cerebral ischemia group, and control
group
F2 3. bhihuEeingE . JERNERMLE . XTRBLEM CT I MIGSH

2 CBF (mL/100g-min) CBV (mL/100g) TTP (s) MTT (s)
ik i 2 (n = 38) 42.61+3.14 2.93+0.41 18.80 +2.69 8.24 +0.51
A B M 4 (n = 82) 52.02 + 1.96 4.38 +0.40 5.63 +0.27 3.81+0.27
X ZH (n = 60) 60.37 + 1.53 5.95+0.35 357+0.22 2.31+0.22
t (i ifn 20 5 R vk 1fn 2H) 20.034 18.327 44.070 62.228
P (it 1. 2H 5 A o ke I 2H) <0.001 <0.001 <0.001 <0.001
t (i dah 1ML 205 % R 4) 37.427 38.921 43.756 79.332
P (i i 2H 5 % R 2H) <0.001 <0.001 <0.001 <0.001

3.3. BLERAERm 4R B A BRI REH X, X CT EERESH

B I 215 45 [X 35k CBF CBV {Hi & THAEX, TTP. MTT AL THESEL., %74 Fiit ¢ X (P <0.05),
W3 4.
Table 4. Comparison of CT perfusion imaging parameters of ischemic penumbra and infarct area in patients with cerebral

ischemia group
7 4. PCERERINAE B E RIS A, HEZEX CT IR S H

ZH CBF (mL/100g-min) CBV (mL/100g) TTP (s) MTT (s)
SR I B 7 [X (n = 36) 45.10 +2.36 3.38+0.41 14.85 + 2.69 6.72+1.41
FEFEIX (n = 36) 40.27 +2.21 2.57 +0.45 2174271 11.28 +1.87

t 8.963 7.983 10.827 11.682

P <0.001 <0.001 <0.001 <0.001

3.4. EeERBmEkm AR B EFREXE, #EX CT BEREMNREXFSEHE

Ji e i 2HL £ R ML - H5 7 X 38 rCBR rCBV i FHESEIX, (TTP. rMTT {EARTHISEA, ZRA 40T
(P <0.05), W5,

Table 5. Percentage ratio (%) of contralateral mirror area on CT perfusion imaging of penumbra and infarct area in patients
with cerebral ischemia

5. HERMNER M BEFREHXE, X CT EEMGEXIMREX B S ELE%)

H) rCBF rCBV ITTP IMTT
SR B 7 X (n = 36) 51.25 +8.36 62.41 +9.65 114.25 + 28.63 123.65 + 18.84
FEFEIX (n = 36) 18.74 +5.35 24.84 +5.39 135.86 + 29.14 258.43 + 25.79

t 19.653 20.394 3.174 25.320

P <0.001 <0.001 0.002 <0.001

4. ¥+1ig

T L A 3 AL P 2 P G LA 0, 3 DR AR (8 LA JE T, BB - BRI SRR R AR S 5
5 IRAE. AR, BARRATE iR . S H e I M 2, PR A8 R FLANEE, 25 T AN B,
W5 BB B 2k fr e 45]. Bk, X TIKES TAEZNE, BEHR MaEgRmshR, 1
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B LIS o CT 2 I PR I2 Wi /2995 1485 FH 753 (LR I R I 2 995 26 S 3, P i AN R B0 R 7K
HAR R AR, FF R A A S PR AR O o IS I PR RFH 58 CT P4, XA R IR O AR SR, Toik R
Ik XIS AR, S W R EK[6] . H T UG 41 2 IE (A6 B Th R K s B 2o R 2555 i 2 ik i 908 3k 9 AF 2%
MR R A IR LSS, AR G IR HEROIRES , AT AH RN 2538 A 4 S0 DR AS [ 7] CT EVE A8 2 — Pl
B CT HoR, FEF KIS X LG, S 2 R IR 2 2T, FEREIREUEE 2 5 — R R I ] 5 %
FEMZ:, MAEM CBF. CBV AKX L7l (1) ik we i 8] Sl ik if 1], Ref Em T 22348 B EE AR RS, I
HE IR P R ML FS 2 2R A 2 S B AR B ) B R 1 L8] [9]

FREHEE[10]F FL R B, CT HEE RGN 2 4E Ak sk Ve 2 s B A 2R X, arld i 2%
FEAEBR LIS T 8 S E KRRV IT o« TR SCEE[LLIB SV A R I CT Y F A% R B I 4 i 2 rop A 1R 12
FFE 3 81.82%. KT FAF[12]WFFi4R th CT M BUG AT A 8 & 5 24 h N SV RTDE R K30 ik P 28 X
e B R FRAE SRR, SRR — D TN TS o DRUESR A CT MEVE AR, o i i 1 273 12 Wiy B B i
Mo AT CT TR BRAZ IS Wi i e 10 1) R A RE R A 1 2 i3 1Skl CT “FHI(P < 0.05). &5 B4R, CT
VETE ARSI B I A B A E A, BT CT SFHg il . b B %A CT #EE g, nis
Wb S 7 R LG AR TE AU ZH 2R LR HE RS, A I PRI AT AT /R KRG s S8 IKEE 2 SO s [
TR BEEE AT N AL 2 A BRI EIRAS, SORETEM . A R DU B IR S s 55 Ah i i it B 1 22
CT HEERGATE, A R o 0 DX i 2 2R B i 5, s P o A SR ML R 7 o Y 1Bl R R, s v
i Ao e L R SRR VA ML A B F0 %%, IR RE R BB 2 sy X3, 755 15 B 2 W AR T [13]

CT BEVE RS2 R PN M VA5 B E B R . HEE B S 5h CBF & f8 48— & B A7 8] Ay i
I I, 24P BRI B/ 2 25~30 mL/100g-min I, T RS S EAMA H BURS A AR L |
BIRFER . AT REERARSEE L CBV &8 KRl DX B X P 1o 1M PR (B 40 1L A3l o e fik
SN, SN A, IR E, HEE CBV K, MTT 2350 i i 5 4l [/ 3 41 41
JIT s YT B TTP s aont LU 5 2 ik BEUE (A I IR (] [14] . 24 MTT. TTP BFRIZEK:, RIA R
SR, JE S HE GRS O GER IX RIT [A] . A TT, Akl 4 CBF. CBV EAK TR Mxik L4 5
SHHEZH, MTT Mok Ut [a](TTP)E & T AR Ak Sk 20 5 X HE2H , S 25717 X 48 CBF. CBV 1H & T 5EIX
TTP. MTT {EAC THESEA, 2 FA g5 m (P <0.05). 45 REHIk i CT ¥ MG LI N CBF. CBV
W, MTT. TTP 2B, R A AR 2 VT A Fioi ot 1. X K% 178 i i 2H 2 58 (46 25 2 A0k i o 308 5 ol o, A A
FERANT, 220 B AR HE 1 A GO0 K L)« Sfe > B DX 3 S A AR IX 995 k] 2 4 i v b
AR SEMEHL NG SR XA DR, (AR &N T, R, R
CT #EFRG BASHUE, TR S0 w7 X AL BB X R4, M AR AR, JENIRARTE
7 AR RUEFH A T RESL AL BRI 2 S

B BB ko AE B ZEEL (CBF R RE, HARAEFEFEME, rCBF NEREEMIHE ., F2ZEHN
ME koA R 50%)5, L 1 E BIA T RE ) e AR, B A IS AL AIIRR A i s i B i A A
PRGN T H A B e, A K RE S IRYER N, {6 yTTP. rMTT BRI, M P # ARk
K, R I 2 R R 1 0 BB ZE , i I LA 3 70 S AR ™ B, R I R A XU R . WORR R CT
T A% HAR S HE R ARRHE, TR RIS i e w05 X R BEAEX, I FRVEA BT, AIRIRIETT
PAtS A [15]-[18]. AR, B X AHXHE rCBF. rCBV & T-H4EX, rTTP. rMTT {H{K T-HH4E
H, ZRAGHFE (P <0.05). 255 F IR ISR L0 7 X 2R B .

CT I BAGAEVEAN Mo e i () A 2R 2 2 B B 1 BRI AR A A FR AN oA e s, (H
HAEFHIZW. 48 9097« VAN T 5507 T 1 R0aE 2 STt 55 WL o CT HEVE A% 75 5 W2 W ROk e va T
HHAEWHEMA, HlARE R TG W k. CT B SRE @ iR 2 gL, BEES0E
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S RIS CT JEVE BUAR T TS M B2 Lt S8 SE D9 4 s VRS vEERA Y MR B0 705, W e 53 3 O 0
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