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(HE] BN RITEEMALBCTETMA(CTP) WM ILFETRHE, A& INEES8HIEEMEANMCTPIRELHIRHITAN. SOHEINEENETERS, R
AEHE. MHBARE. ERTEARFPEFOER. DIREMEARM. Bt f0H. TAMH AR B AR URER TR AEZE RN ENGEX (RO,
E5ROINBETISHHHITEEN, SIEMMAE(CBY). AIER{E(TTP). MMHE (CBF) RFEIEMTT)IERE. LR EEHEA/NRIKE
B TR E (rfCBY)MERS, AAMSEDS79(2.728£0.5893)mL/100g. (2.740%0.5374)mL/100g. AR RMNX AT S AET IR

SEFAITFERX (KA. WMoa=0.05). TE/NBRK/BHBRTTP. HtHK/BRCBFREMK/HREMTTHEREIItMILF, RASBHRENESEAITFENX
(P=0.789. 0.385. 0.205), HARITRXHREIENHASSHENZERHEAITERX(REAE: WMa=0.05), WARRMXRHBSRKEA. BRSHARA
ENMRZEMBLLIRG: (I)/NRRFRSEM. B, ftH. TAH/RRENCBVENZEREFAITE R X (PES51790.003. 0.001, 0.001. 0.000); /MK
RESHH. TtH. M REMNCBFENERESAITFR X (PES5190.009. 0.050. 0.002); HHKFES/ME. FHXKBEMMTTENESERITFEEX
(PES51790.005, 0.013.)e 2)FFMXEFRZIE. ARZENTTPENERIEERITERN. Q)FRMXARZENCBY. CBFRMTTEEA S
XHERBERITFERN ((QA0F: IWMa=0.05), 45 LRCTPIARRUMER—MEEHRMREN I FNEN A RNEGE L. EERARNKRFEEK
5/)\ziEgE—RMXX BRZ EEIRESRE. TTPEEFRMNMXSEFRR/BRF—HERT; CBVRCBHEEARNEKIFHERIF—XE, BR
/RS KRR ERX B ERTFESRITERN.
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The Characteristics of CT Cerebral Perfusion Imaging in Normal Adult*
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Abstract: Objective To investigate the cerebral blood perfusion characteristics in normal adults by whole-brain CT perfusion imaging (CTP). Methods 58
cases of brain CTP examination data were collected and analyzed, and each case met the criteria of normal adults. Four levels of perfusion
images were selected from each case data, including the largest level of the cerebellum, the largest level of the occipital lobe, the basal ganglia
level, and the semi-oval center level. The respective regions of interest (ROI) are marked in the gray matter and white matter of the bilateral
frontal lobe, temporal lobe, occipital lobe, parietal lobe, and basal ganglia nucleus, then, perfusion parameters within each ROl were measured
and quantified, including cerebral blood volume (CBV), time to peak (TTP), cerebral blood flow (CBF), and mean transit time (MTT) values.
Results For normal adults, the regional cerebral blood flow (rCBV) value of the cerebellar gray matter was the highest, and the mean values of
the left and right sides were (2.728+0.5893)mL/100g and (2.740+0.5374)mL/100g, respectively. There was no statistically significant difference
in the Paired-Sample T-Test between the left and right brain regions' perfusion parameters (test criteria: bilateral o = 0.05). In the Paired-
Sample T-Test of cerebellar gray/white matter TTP, occipital gray/white matter CBF, and frontal ash/white matter MTT, there was no statistically
significant difference between gray matter and white matter (P=0.789, 0.385, 0.205.), and the differences of the parameters of the other groups
corresponding to gray matter were statistically significant. According to the ANOVA and Multiple comparison results between gray matter
and gray matter, white matter and white matter in different brain regions: (1)There was a statistically significant difference in CBV between
cerebellum and frontal gray matter, cerebellum and temporal gray matter, cerebellum and occipital gray matter, and cerebellum and parietal
gray matter (P=0.003, 0.001, 0.001, 0.000.); There was a statistically significant difference in CBF between cerebellum and temporal lobe gray
matter, cerebellum and occipital gray matter, cerebellum and parietal gray matter (P=0.009, 0.050, 0.002.); There was a statistically significant
difference in MTT between occipital lobe and cerebellar gray matter, occipital lobe and temporal lobe gray matter (p=0.005, 0.013.); (2)There
was no statistically significant difference in TTP between gray matter and gray matter, white matter and white matter in different brain regions;
(3)The CBV, CBF and MTT values between white matter and white matter in different brain regions were statistically significant in most brain
regions (test criteria: bilateral a = 0.05). Conclusion Whole brain CTP can be used as a reliable imaging method for living cerebral hemodynamic
measurements. For normal adults, the state of perfusion between the Cerebral hemisphere and Cerebellum or between the gray matter and
the white matter in the same brain region is different. The TTP value is the best among different brain regions and different gray/white matter;
CBV and CBF values are well consistent in different regions of the brain. However, there are statistically significant differences between the
cerebellum and the cerebral hemisphere.
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1 BHS5HZE

11 —&ER WEKR2017THE6B E2018F9RFEM1TI6I£
MCTPZEEL, FAIERAITFCTPIRE HREITMRIT.WI(Flair)
RDWIBANFYIMNRE (IR SMNHARER), MEHEERES
HRI58f, HPEBE320, 26fl, E4837~79%, FIHEH
57.7%,

12 BEH%E 2WCTP: FAKZ Toshiba Aqulilion One
320HCT, H#ESE(80kV. 150~300mA, EIBXHAE®BR
300mA), ¥EPE512X512, EE0.5mm, ZHEZ16cm, L
WEABETBREA EREFRKINEHFIEE 7RSI
EI/R400(I)mg/mL, EZE6.0mL/s]50mLAEIBERK40mL(E
E5.5mL/s). IERTsHIAZHAchAS S, shhkHREIR2s, &
BXEREIPRSS, ABIIONBIHENAREIE, ST EL960s,

MR ZE: FHEEEB(GE)1.5T MRAHN, 17
T WI(Flair) &% &DWI(b=0. 1000)FFI{3#H,

MECTA: FMREAELE RSN HEHBE XS EAM

o FTEEFI: BESEE/R[400mg(l)/mL]0.6mL/kg, SEHTER
4.0mL/s, ftA&E{E150HU,
1.3 BRARER CTP: 2lRCTPARIIES NETELERH
(4D Perfusion Vitrea fx), #RIZAMPEHEKAENEIK, B
BXENWNFERK, RIFHEE E/Z (time-density curve,
TDC); UBFRES#E A (singular value decomposition,
SVD) B4 RN M7 £ (cerebral blood flow, CBF). A
AE(cerebral blood volume, CBV). E4AME Fi9&Ed T
i8](mean transit time, MTT)MUKIAIEET(E](time to peak,
TTP)ANEFBHHNFE, RERMBEX(ROI): LIAMIMN
HAPLE, FRILEZFE(ZRENLISmm)RRKEHROI; &
ENEEMER: NNNSRAEE. MHRAEE. ERETE
ERFHEROEE(NEL; FoHaaEtMaR. BRTK
FZEAREMNERPROI, REBFNE. KAMKNE(TE
2), IBREROINMANE TS HE,

1 HCTPRrat BT : E1AN /MR ARE; EIBAMrRARE; EICHRRTEE; EIDNFWE S EE. & REEHNECY, TTP, CBF
BMITAANE i 54k, B2 A F R WSROI T R A E2AN /MK & F#ICBY; B 2B v 5 ok B Tl o A 3R KM P 8 R TTP; 200 2
TR 2 T B Al B AR TR A B K DU I 9 45T 9 CBF; T 2D 4 2 9 I o o 2 T o KR kA BB B o T

CTA: DRSS ANBCTPRMELCTARO.5mmiEEE G #HT
MEBE R =—HEH, RELMPRAZERR (maximum
intensity projection, MIP). ZFEEH (multiple planar
reconstruction, MPR). 24D CTAE,

FIEEGRENHETINNEE, DBERUEFRE
BEUNFAEMEILEHAAFNITEN, WEDEHERE
Ro

EERARBBENRE: (1)U2000FEH AR ZEH SN
B9 18 1M R R I A9 IS PRI BT AT HE BRI M BR I M . (2) 1L
KIMEPCTABRRHBR LI EZER, ME TN SRILEE
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R RENBR R AR TR 30 7% (north american symptomatic
carotid endarterectorny trail, NASCET), BZ=EZE0%~29%
HIEE AR, HAEE(%)=(D1-D2)/D1X100% ; D2A
RELMEER, DINZMEZOEER. (3)URMRE
GHRRONEERET, EN: DWIBEKRLEESES,
TWI(Flai B L&BEREES, HBEDIFHEN, HEE
MEENTFIMmMBIBRYEES,

1.4 BUBAE [ZASPSS 20.08fF, KITHIENESHHR
FEFIERL, WBRTH(x £s)o SHARE: (1)FMRH
X KBS XE. BEiSARNEETSHENRXFEERG
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W, QFFEMXMNNNRERARZEEEISHENREN 24 B

XAKITREENBED N, BEaHE—PINRA—RXKXRES3 MNBIS8HIE R RFEM AR, NRBKR. B, &4
Bz B#HITRAR RN EFERtRK, )FRAMXKRZE. B UMK (. M. #ihr. )RR B BRURRERK
Rz BN EISHENBRRAEST(HETTHLSDE, FEiZH. SNEMNESH9ELERL

FEARTER Tamhaneit). #IKENP=0.05,

R1 TRARKREREEETSHISE

ER i CBV(mL/100g) TTP[mL/(100g- min)] CBF(s) MTT(s)

IINBR R R 2.734£0.5615 14.75413.4994 42.070£8.8021 4.05110.5929
ANyl 2.72840.5893 14.786+3.3395 42.103+8.4173 4.045+0.6070
N 2.740£0.5374 14.722+3.6813 42.036+9.2444 4.05710.5837
N R 2.383£0.6022 14.783%3.0606 36.239+8.9824 4.195+0.6290
Nyl 2.39540.6253 14.734%3.1235 36.32419.5305 4212+0.6728
N 2.371%0.5834 14.831%3.0230 36.1531+8.4815 4.17810.5873
R R 2.528+0.4770 14.116%3.1929 39.923+8.6235 3.96740.5919
B 2.481+£0.4803 14.250%3.4666 39.179+8.1373 3.976%0.6705
Ll st 2.46910.5158 14.290+3.3642 39.545+9.0407 3.93140.6059
A 2.455%0.3885 14.298+3.1288 37.623+8.9015 4.02910.5840
A 2.49140.4143 14.422+3.2219 38.716+8.7485 4.022+0.5255
MM 2.43140.4185 14.771£3.0995 38.81716.7403 3.85240.7052
Lyl =gl 2.505%0.4929 14.836%3.0773 39.340+7.7614 3.81410.5243
TRM-A ) 2.455%0.4325 14.340%3.2076 37.888+7.8754 4.000%0.5709
TR 2.429+0.4104 14.473+3.2538 38.079+7.1041 3.931%0.5225
EMRRZ 2.59140.5592 13.478+3.0123 42.076£10.2390 3.92440.6700
AR R 2.58840.5106 13.555%2.9861 40.836+9.2066 4.055+0.6634
EME K% 2.705+0.5196 13.407£3.0703 42.126+8.8619 4.074%0.5751
ANE R 2.641%0.5161 13.46213.4293 41.666+8.7564 4.03410.5904
EMEMN 2.55210.4620 13.976£3.1277 41.222+7.8193 3.950+0.4732
AN 2.607%0.4712 14.06243.0993 41.814+9.7184 3.94540.5592
PN =)x 1.91940.6602 15.351£3.2713 31.599+9.5162 3.87310.6606
il (] 1.662+0.4920 15.27143.2880 28.971+7.7053 3.79010.6748
Gl syl 1.595+0.3097 15.391%3.1757 28.095+6.5712 3.712£0.7150
il s 1.948+0.4543 15.566+3.1736 31.134+7.2944 3.98340.6671
AN 2.010%0.4727 15.317%3.5990 31.86417.0805 3.97240.6515
Lyl 2.600£0.7565 15.131£3.2955 40.257+11.5253 4.04510.6267
AN 2.60510.7045 15.090+3.3418 39.728+10.0342 4.095+0.6482
EREE 1.452+0.2836 15.498%3.2079 26.12116.3543 3.678%0.5855
HRSE 1.479+0.2647 15.54143.2329 26.62416.0622 3.70740.5920

A CBVERAANRAMMKE: (2.740£0.5374)mL/100g, &/NALEBSEAR: (1.479£0.2647)mL/100g,

EAXNNRXEXRRSKRE, BRSHERVEN I
SHHLRERNR2, EMNMa=0.0594L5KAET, XTRZMX

AT BB ERHERITFER N,

ARMXBRKRESBRZETE: TTENKAIKR TR
RBED, SSHERIKS, JLUARTRMXEIK.
ARZENSHERTE2ER, Ef “FRARK" REWYTF
TTPRERM, “FEBK” 5 “RE/AR" WEEXWNTF

TTPHRBREEA.

HE—T e THEEMXANKRSBRZENESR,

DA ERMX AR RS BRNESHAITEN R, &
RIK4, BFT7/DRXBRENTIPE, HHXBRE/KCBF

BRI BRENMTTEMSS, EM&RXARERE

ESBENERIERITFEN

NABMXAWKBESKEZE. BRSARZENE
7, XARRZRAEDMAZERMLLER, ERIKS, M
X 5 KRR & MR Z BN CBVENERHERITFER

S INRIK RS KRR ERAER T B Z MR R IR R 2

BIRNCBFEMEZERBERITFREN, FRRKANRKRSKER
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ZIE, BRSBERZENTTPENERNEAITER N,

R EENNRERARS KA. HRSHREENRBRER

s CBvV TTP CBF MTT
t P t P t P t P
/NIRRT -0.219 0.827 0.378 0.707 0.086 0.932 0.200 0.842
N =)54 0.594 0.555 -1.080 0.284 0.280 0.781 0.710 0.480
Ll 0.356 0.723 -0.674 0.503 -0.718 0.475 0.908 0.368
Ll =)on 1.220 0.228 -1.191 0.238 1.049 0.299 1.178 0.244
B IR B -0.871 0.387 -1.841 0.071 -1.031 0.307 0.143 0.886
il =)o -1.533 0.131 1.447 0.153 -1.690 0.097 0.193 0.848
BRI+ 7R B -1.473 0.146 -0.982 0.330 -0.807 0.423 0.495 0.623
yRud=)si -0.089 0.929 0.471 0.640 0.704 0.484 -1.124 0.266
TaM7x B2 0.360 0.720 -1.785 0.080 -0.366 0.716 1.572 0.122
T2 -1.372 0.175 -1.038 0.304 -1.444 0.154 -1.300 0.199
Bk 0.071 0.944 -1.581 0.119 1.814 0.075 -1.941 0.057
ZR#% 1.466 0.154 -0.313 0.755 0.756 0.453 0.774 0.442
B -1.597 0.116 -1.459 0.150 -0.876 0.385 0.111 0.912
A H¥KfEa=0.05,
®R3/W. B M. B THERXREREVNXA100RER

BHEE CBV TTP CBF MTT

F P F P F P F P
FRERX 31.893 0.000 0.089 1.000 16.282 0.000 3.898 0.000
/B 297.946 0.000 13.986 0.000 196.561 0.000 0.651 0.420
REHR 20.381 0.000 0.662 0.744 9.739 0.000 3.275 0.001
E REMEA(FRREK)S (BB R).

®AME. B, B B THXIRRS B RNt R

s CBv TTP CBF MTT

t P t P t P t P
/MR B IR 7.763 0.000 -0.268 0.789 11.389 0.000 -3.377 0.001
B Ix AR 21.434 0.000 -8.100 0.000 16.699 0.000 4.807 0.000
Eily 2a=]54 13.652 0.000 -8.046 0.000 9.980 0.000 1.274 0.205
TR ER -2.014 0.046 -3.562 0.001 -0.873 0.385 -4.801 0.000
Tl X BB 30.774 0.000 -15.226 0.000 29.486 0.000 7.764 0.000

7 KRKKEa=0.05,

33 i

CTPF1991FMMiles® & 5ciR e, LAXHLFI A RERFIK
REEANETIEE, TNERERBOTETNT KR E
mEsAEEEY, TEMETSHAECBY. CBF. MTTE
TTP, S&RMMREIFHRE, BEE I P HRIESE
i, THRERE. SE, BaEmisimamt,

DU AR F R ENAR ARG (SPECT)MARAR
MFEFERERE; B FSPECT, CTREEME R, 2
BICTPHZEBEES, KEREER, NEREES, BEF
B ABNCTEEMM T HERRNRE " HRZ R, BF
CTPHIXAESHRERAY, BFEEAREREFLE,
I, EFABCTPARMKER RS, SHRFABREE
BEM4D CTAKABISIE, HEHEEEMES,; SRPEHAN

22 -

MERKBLHT YROMRIGE, HEERTTEENERE
MIE, BT RECEERASNESE,
ARESABCTEINBTIRNATRAEESRE,
FEENESRERYUNSEETNEE, AT M. E8S
£BER, URRRANMEGESE. TEBRERRER, &
SESRIEITHENTETHRA, SShRR AR %RE SN/
ME TS HENE", AARERET, EEANTRMX
28, SBRMERNESITEEN, X2 AHEMER
RIBMIBIC R, AT, ARRIENELEFETRANR
MEE, AN ML 8BRS RSB A CBVS R4 92,6004
2.605, BR2EITEER0.7565, 0.7045; FLAGIHT R
BEFBRBPE, HPMERTEENELENTRTMSHME
HMLEIRESHB, TTPRMTTEESSS M, e
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RS AAMREKRERAREREEARSED RS EHRER

. CBVAIP(E TTPHIP(E CBFRYP{E MTTRYP(E
TRER =)o TR =154 B B&R KB B
TRIFX % 48] 0.000 0.000 0.636 0.732 0.001 0.000 0.050 0.000
ANSEl 0.003 0.000 0.260 0.197 0.169 0.000 0.210 0.000
/NS ER 0.001 0.000 0.360 0.122 0.009 0.000 0.747 0.010
NS AL 0.001 0.122 0.909 0.441 0.050 0.042 0.005 0.138
/)N 5 TR 0.000 0.000 0.421 0.083 0.002 0.000 0.272 0.000
gt 53 1.000 0.000 0.833 0.795 0.970 0.018 0.350 0.007
B St 1.000 0.000 0.215 0.604 1.000 0.000 0.120 0.000
Bt 5 Thm 0.999 0.005 0.749 0.657 0.882 0.136 0.876 0.468
il STyl 1.000 0.000 0.303 0.436 0.993 0.000 0.013 0.274
At 5Tt 0.999 0.000 0.912 0.854 1.000 0.000 0.437 0.001
Bt 5 TRm 1.000 0.000 0.358 0.336 0.950 0.000 0.087 0.000

A BETTEILSDIEA, BEFRTTE Tamhaneio

MENENEREERSB. EIREIEP, EBEIXINH
MM XEBERENIER, BB IRE AT E R B AR
EERESRABRNENE", U, E8ARBEINGS
TEBARBER RN R E TR BIRESE,

BB TR GEANBHARDMX A E IS HNFAR
ERRETIE. BEAZEISHELEEARSA—NWEHE
Sia", ERE-MEIRGH ENERNAT LR K
EARRRXAETISHNFARMANAZEN S HEE,
KARZE BN, 1E&RA KRB X535 0 mR =
(rCBV)HIERE, EAMIYESFH(2.728+0.5893).
(2.740%£0.5374)mL/100g, XRBEMICBVRCBFIYEATFH
R, MRBNTTPHENTFBER. EUNMa=0.0589% % K
BT, EAENNBRXNEISHNERIERITFEREN X
FR—WXPKRESERZIE, DMK/ BRETTP. i
R/BRMNCBFREIM X/ BRHEMTTENERERITERENX
(P=0.789. 0.385. 0.205), ERMNKXBAREMNERIIESH
HEE N,

FREIfR X IR BB = NTR RS K B BRI IR
FEINCBVEMNEZERBEAITFENX(P<0.05); /MK ER SR
TEMH LMK AN CBFENERERITFEREN
(P<0.05); MBS /NMN. FIHXBENMTTENERESL
TTFEEN(P<0.05), FEIMXKBRSRKRZEMNTTPENES
YEFHFEE N,

FRARXEHRNFERA: FRABXERSHRZEN
TTPEMNERYERITFEENX, MCBV. CBFEMTTEEX
ZHRXMWARZENESHBERITFEREN. TLUAA, IE
ERANKEFEIRS /N RS E R EEERS AR M
TTPEXCEFARANMX 26, FBREFARKERZEEE
BIFH—501%; CBVRCBFEEARMFIKM AR X 8 —K
MR, BRENRS KRFEKNRXEEFEEES,

SRCTPEIRR. EOIMITNMIMRHAFELNL, HFR
IE & AR 7 E A FCTPREARMIGERN . A

ERRE—ENRBRE: Bk, FENFRREBNTE
F, HFAAEREARTEABTIRELINHELE; H
R, BABREINN K ABRRERCBFES RN, B

EMAHEERR, REBTERROANRENDH, X
g

REWNFARELEEBERMEERFTERNFFEHR—
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