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Tumor Blood Flow Measured by
Dynamic CT

Hideyuki Hattori", Takeyoshi Miyoshi?,
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Noboru Arimizu?, Naoko Hattori®,

Junichi Okada® and Jun Itami®

A method of measuring tumor blood flow by
dynamic CT (DCT) was devised, and the reliabil-
ity of data obtained by the new method was inves-
tigated. The subjects were 16 patients with super-
ficial tumors who underwent measurement of
tumor blood flow by both the new DCT-based
method and '*O gas positron emission tomogra-
phy (PET). The results showed that tumor blood
flow as measured by the new DCT-based method
was about 1.2 times greater than that measured
by PET, and both data yielded a straight line
passing almost through the origin (proportional
relationships) ; the correlation coefficient was
0.836 . On the basis of these studies, it was con-
cluded that the newly devised DCT-based method
yields reliable data in the measurement of tumor
blood flow.

xC iz

bbb, Dynamic CT iz & 2 85 i &
WERFEEFEZLFEL T3, Ly, RiE
s L 7o Eg, BERRRICE 2 e CT g%
WREBRTOLT 772 72FHLTEY, FEr
LRIT2LDEE NS, 72 TH5EIE, $RIEY
% CT flion2:1b % Spline B¥ THh#tibL, #o
727 #HE L CEEMTE > K2, FLT,
ZDOfE L CPO, FRMAEIZ L 25 B0 ARy b
o> CT iz & - T:ked & M7z ML i 36 & Mo
AL 7z,

FOE - Rayabs

Research Code No. : 206.1

Key words : Dynamic CT, Tumor blood flow,
Positron emission tomography

Received Apr. 6, 1983 ; revision accepted Jul. 28, 1993

¥4z, Dynamic CT (DCT), C'O, $% ¥k
AL 0 2AHP e CT (PET) B
12 & D M2 e L 2 RAEMEE 166 Th 5.

JRBEE, MIRFBMIOWRIZ, MREEREEE ) > ¢
HidE®e 16, TFOUEBERESESR ) ocEiER 16, &
HESEES ) > o oEiER 2 B, WMIESUE LR Y > o
B 4 0, NitiE N B dE RS 2 0, Wl R RS SR 2
B, FURSLE L) o vEiETS 2 B, PLAE R G i
B 20ITH -7z, BB, BEP, ®
FLERTEITH - 72, HEE (B 13, 3.0
cm~8.5cm, FH#j4.8cm Th -7z,

FE I 39 5 ~T75 8, FEIS5ETH Y, MR

1} Department of Radiclogy, Kanto Central Hospital /2) Department of Radiology, Chiba University School of Medicine /
3) Department of Dermatology, Shakaihoken-Chuo-Sogo Hospital / 4) Department of Radiology, Narita Red-Cross Hospital /

5) Department of Radiology, National Medical Center Hospital

NIPPON ACTA RADIOLOGICA 1994 ; 54 : 253-257

25



254 Dynamic CT 2 & 2 Ff48 i 7 i 5

125106, ik 6HITh -7z,

iy, CT:GE9800, ¥ o> CT: B
SET 120 W #4H L 7z,

1, DCT 2 & 2 EHMiTEDAE

DCT iz BT, IEH &8k CT iRk
EhEicsk L, Tz asZ Lk ) EEMm
T DME 47 - 72, '

1.1 #EDFIE

DCT iz & 2 iR HEDTFIEZ LITICRT,
(1) WHCT 2z, DCT 2+ 5254
ARPET D, (HEEIRLAE(HHBENS 2
FA4AETB)
(2) 50ml DIEA A >3 — FilEEH A 2= re—
7 300%® %, 5ml/sec THAT A,
(3) 4.3 M IS T 8 Frdisz L 7242, 30 B HIFE T2
BT 5.

(4) lEEEr, 20274 2T ENTW» 5
O CT EORRFIVELE FLERT 5. 2Ok,
i, MEELmIck %5 &) %#fEo CT il 4 #l
EY b,
(5) ()TRe 72 CT DRI Z{L % Spline B
Bt 5.
1.2 e
HIEICH> TR RO I >OEETHEL. =7
B, EERIRE L CT A EME 7 Ko B
l2hadEMRET D, § 21213, THIRPNDEREZH
BEnZAbix, CTHZMETE 28KRTH - T
JEIEICHRAYT 2ERMOBIRTH > CLRL & {E
T3, H3ciF, ERHICLVRELECT H
FFOMMBATEIBE I TRA L 72 & &2, & CT
2D ERATEEEET S, 2D b1 DR
FENZEN &AL T 32,

Tumor
CT number (U} df(t)

j= slope = max=——=

| dt
50 !
;/\ S —— =il

/

|

i

i
'

'
LA

i

to

( At seconds later)

(At /60) XB ml P
(CT number ; g(w)) el

Artery
CT number(U)
Z-“ 1
00{ [
(A) !
100 :’ f\"""-——U=g(t}
X1 i
. t
v
(At/60)XBml ||
(CT number ; p) J fowr ot
(B)
IH—(At/60) X B} ml
{CT number ; g)
(CT number; a)

M
(100--H)ml blood volume(H mi)

(CT number of the tumor : fit.—At))

za ] — IH—(At/60)x Bl ml
(CT number: a)

T

(100=H)ml blood volume(H mi)

(CT number of the tumor ; f(t.))

Fig. 1 (A) Change in the CT number of an artery and a tumor by Dynamic CT : When blood having a CT number of
“z" flows into the tumor, the slop of the graph showing the CT number of the tumor is at its maximum. (B) The left
diagram is a tumor model having a volume 100 ml and a CT nurnber of “f (t,— At)”. This shows the condition before
the blood with a CT number of “g (w)” flows in (v—At=w=v). When the blood volume in the tumor is H ml, the
CT number of the rest volume, which is (100—H) ml, is defined to be “q". After At sec., (At/60) B ml of the blood
flows out, while (H— (At/60)B) ml of the blood remains in the tumor. In this case, we define the CT number of the
blood which flows out as “p” and that of the retained blood as “a”. The right diagram is a tumor model having a
volume 100 ml and a CT number of “f (t,)”. This shows the condition when (At/60) B ml of blood having a CT
number of “g (w)” flows in.
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Fig. 2 Correlation between the tumor blood flow cal-
culated by Dynamic CT (B (D)) and that estimated
by ¥0 gas-positron emission tomography (B (P)) : B (D)
was larger, and about 1.2 times B (P). But the line of
the graph is straight and passes quite close to the origin.
r=10.836
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Fig. 3 CT image of a metastatic sternal tumor from
lung cancer : The aortic arch is presented on this image.
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Fig. 4 Change in the CT number of the aorta by
Dynamic CT: The maximum CT number (z) of the
aorta was 245. The CT number of the aorta before the
contrast medium flewd in (x) was about 45.
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(B) Change in the CT number of the tumor by Dynamic
CT : The maximum slope of the graph was 3.4/sec.
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Fig. 5 The blood flow image obtained by **0
gas-positron emission tomography. The tumor is
seen in front of the aortic arch, The tumor blood
flow was measured as 70.3 ml/100 ml/min.
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