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An Approach to Hepatic Blood Flow Evaluation by Dynamic CT

Masao Sako, Hideaki Watanabe and Shuhei Ohtsuki
Department of Radiology, Hyogo Brain and Heart Center at Himeji
Shusaku Yokogawa
Department of Radiology, Ako City Hospital

Research Code No.: 514.1
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Dynamic CT scans were performed for the evaluation of hepatic blood flow in 26 patients with
chronic liver diseases, which included 16 cases of liver cirrhosis with hepatoma, 4 cases of liver cirrhosis,
and 6 cases of normal liver.

The time density curve of the liver parenchyma obtanied after intravenous bolus injection of con-
trast medium were analysed in relation with those of the aorta, devising a new potential index for a
relative portal blood flow from the aorta (aortico-hepatic ratio: A-H ratio); hepatic peak density was
experssed as per cent of the aortic peak density and was divided by the difference of peak times between
aorta and liver densities.

The A-H ratio in normal liver was 0.67 (mean), while in cirrhosis, the ratio was 0.23 (mean). In the
cirrhotic patients with hepatoma, however, the ratio was 0.35 (mean). The ratio was well correlated to
the degrees of the diseases. From this, we considered the A-H ratio will become an useful index of portal
perfusion in the liver parenchyma providing adjunctive method to determine resectability of the liver,
indication for hepatic embolization, or evaluation of the course of chronic liver diseases.
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fe\s,
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Contrast injection
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Bolus injection rate
0.8m¢/kg in 8sec.

[ scan with 2 slices

IFig. 1 Dynamic scan program and Injection Rate of Contrast Medium

CT 217 - 722661, TONRIIFREEEH L
FFREZE1661, RFEA 4 GIR OBERE b 6
Blchs, ok, BFELE -6 HIL, 1S4
KABIRVEFETH b0 2HTH B0, T
NH AT A AEMCFLRT5EER CT RUMIEE
BC b R BE ol 2 LRI A, E
ERBE L LT,

Dynamic scan (% % 3 plain CT THEH 1 HED
Gebhic lslice ¥ REL, EFAL4HElkg MY
0.8ml DEIRCEHREAREAV-TLEY S
TEAL, UTo7e s 35 AaCfTo7te,

El%, Fig. 1 @0 < scan time 34.58 2 slice
& L, interscan delay (3 3 BIECh 5. EEHE
ABIAIMBE LD T 3@ D scan X772, F
DHBEDORERDID, 10BORRE RS XBUR
o7 e 5 AT 4B scan 1TV, 608
ECE L,

Wiz, FFis X OFaorta i2BE.04EE (LUF ROI &
B3 #REL, ThFho time density curve
T, Teds, FRCEEELERD b h5HE,
ThEA LT CT LN EEIFEE EBbh
5 AL RO 25858 17z,

Bohi curve © CT B (§fE#h) 12 enhance &
h iz density 26 FEALO plain CT T® density
BEFIWILONY, BRSO ZOCT#E
(Enhancement Units) #7RLicd 0T, HiiL
scan BAtA X b OFFlE (sec) TH 5 (Fig. 2),

D EDFEIZ X b 2. bR aorta ROFFEE T

EU (Enhancement Unit)
A peak density of aorta

H: peak density of liver
AT:peak time of aoria
HT:peak time of liver
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Fig. 2 Calculation Method of AH Ratio

@ time density curve 2> b TF O 94 24T -
7z,

¥ 3" aorta "C® peak density &Kk ¥» = hic i
T 5D peak density DEIEXHSERTEEL
7o, Wi Z DfE% aorta & fF® peak to peak
time CEr L 718, RIS EATRREY D @ aorta h: 6
BFr~o#&EgH o B 1T o %4 (aortico-hepatic
ratio; LAF A-H ratio) ##H®»7z, Ll Eo ki
XoT, IEER, FEER X UFELS6 LI
WEZE, &80 A-Hratio % BEL, LT OEYRIES
WEt L7, fods, BEAZEEE TCT 60A, 30D #©
»5,

. # =R

Aorta @ time density curve 34 B3t S B
ABAtE 9 ~128btk X b LR L, 15~238
# 12 enhancement unit @, 250~350H.U. peak
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Rl TOHRBEIZTHEL, 38~458% (F
BAORIIZIEBERICL 5 & B s/ &7 peak
R LIS, DEKRECEE L, —7, FFo time
density curve /3 ABIIA11~2478 (Fi5168)
L LAY T ER LA T peak
L, DBEEDTESCHICTRLE, X, Fo
peak density (enhancement units) %, IEHHFT
1328~49H.U. (5F#932.7), BFFBEZECit16~20H.
U. (F#%18.6H.U.) LB bLhirERALRI, —
75, B % & 0F LI FFBEZERF Tik14~49H.U. &)
FTLLI-EOEMERIT, EXRFLOBLME
ERXAEbhiho T,

Aorta & FF® peak to peak time XFEFHIC L -
TRz - fEXR LA, BIBLIEREF CREEH208
THhoToh, FFEEHE OIS &0 L IcFEZE
BT, ThFhFH34.18, 4.58%xRL, B
LR LT,

W4 wwsi 5 A-H ratio © 5 fi % Fig. 3
wRd. EWFFC A-H ratio 130.56~1.1(GFy
0.67) LA, FFEERTIX0.2~0.34 (B8
0.21)T, EFHFEE"PELIREYRLE. X,
R % & 0F L FFZERE120.2~0.57 (S7#50.36)
EFFEER L B ER R ULie, BRI, B
BEER O EL &0 LA Fho iR
B 7z time density curve & LI FiZiRm7,

FEF LEEEFTH D, FF O peak density i
29.4, aorta & @ peak to peak time (X18%T
A-H ratio 1%0.57% 7~ L7z (Fig. 4), fEH 2 (X
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with hepatoma
Fig. 3 Difference of A-H Ratio in Liver Diseases
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Fig. 4 Case 1, Normal liver : Peak densities of the
liver and aorta were 29.4 and 287H.U. (enhance-
ment unit) respectively, and the peak time
difference between aorta and liver was 18 sec-
onds. and thus, A-H ratio was calculated ; 29.4/
287>%100/18=0.57

Fig. 5 Case 2, Liver cirrhosis: Peak densities of
the liver and aorta were 16.2 and 247H.U. re-
spectively, and the peak time difference between
aorta and liver was 4lseconds. A-H ratio was
16.2/247%100/41=0.16

WETHH, FFO peak density (316.2, peak to
peak time (341%C A-H ratio t30.16% =L 72
(Fig. 5). fEH 3 xR 2 &0 L FEZ T, FFo
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Fig. 6 Case 3, Liver cirrhosis with hepatoma in
the left lobe. Peak densities of the liver and aorta
were 30.1 and 287H.U., respectively, and the peak
time difference between aorta and liver was 30
seconds. A-H ratio was 0.35.

peak density (330.1, peak to peak time (3308
T A-H ratio i20.35% R L7 (Fig. 6).
4, £ %

SE, FAcBEMRLERRECTEEAL,
Z OO aorta 1 HFFEE~OEEH 0 FE Y
dynamic CT iz X b 447354l L 7=,

El%, aorta T® peak density #100% & L T,
Zhicxt3 5 FFEE O peak density % H4 % T
Rtz Zhid, BEc b OEESOEND
RERIRIE I A L 7o & A aorta 103 % BEE
PEOBRBIERNALhB D, Thi ks
RYZBENCIMTHHEE UTHIR L, B
JIIPR Stuart® b X EBIRECEF ALY EA L
B, BARTHERAN~23MWLBE 5 & EFHIF
AEFIRICEST S L bi_Tk b, SEEADRE
L 7z program T, FFo peak B\ FhoOBFTH
BRE AR fm S, O peak fHIXE L
L CPIRAEIC AT 2 [ @ density 23l L= 3 @
EEZTWS, ZORF peak EIXFFELEH CRE
WL, B0 BERR L, 20z &3,
FFEZAOBR X FEEREE X b FIIRMTA BB
PFH5ZLRBERALATE2EDY T, $EO%K
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AERTLB LML, FFO peak EAFIRIM
MEBEYRMLI-bDLEL LIS,

LisL, FEEE0 LcFBEZDHA, Fo
peak {HiX14~49H.U. L iBIE WAk R LI, =
i, FEO I DFEIGRD &7 bTPIRRD F
MREHEH BT AR EE LIS, ZOZ &
X Itai® b & mNT VB, EELFAE S 5
WA PPIREBROBEFDOEREC X H IR s
THRFOMSMOBENTZ LickREATAS 0
LHEEZIIS,

-—7, aorta & FFD peak to peak time i3i& 5
FD aorta H LFIRZ OCFFEBE~OBTRED I
BEEZOLRBN, ZOERFEERTE, E%
Hl LA b hicERT AEERA bR, Zh
(X, FF#Z 034 portal hypertension o 7z % i
MOERRHAFERICIERT B 2 L 55 b B X
hH5HRTHDH, Bcah~<7m<, A-H ratio ik
HAIRFEYS b o aorta B bR~ OEEH OB 17
OREYRBETHAMLEL LTSEBHY
Tofe, LarLidis, A-Hratio DETREL,
aorta®time density curve?3#E 5 L < wide peak
ZARTHE S, X O peak 7 scanprogram %
MEZTW5EHEL LR ABHETLT L @R
frfT 2 fevs, £2T, SEIRZ G DOERY K
HLBRREZIT- %, £OKRE A-H ratio (X FFEZE
EIEFFECH B 2vinE w7~ LPIRIDFFEM.IC % 3
¥ TH M Ts parameter &£ % bz,

D X5k, A-H ratio 3F & LTFIRRRD B
FFEE ~ D perfusion DIFE L e B2 Lo b, B
REIEZE E LTk, © UVF AMFFEE B RO PIDR M
VFFE, @ HFBhARZERATFF BN O BIE O B
FE, EIcERMIEOMMEIREOINES wH A
parameter 72D 55dDEEZHR B,

R, SHEBAPBHEET - EGAD 5 LA
EWEK R - o ERIC, FFEIIRERNTRI
#iz dynamic CT 277\, FFO4de B3Iz o
TH O afT- R, Hidio A-H ratio 130.24
L, MO FETEE L aorta & spleen @
ratio (A-S ratio) 13:0.83TdH -7 (Fig. 7a). L
L, ZR 1A A% o dynamic CT <2, EE
ixESD L < low density & 7oo T fohd, i
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Fig. 7a Case 4, Liver cirrhosis with large he- Fig. 7b Case 4, One month after embolization.
patoma in the right lobe. A-H ratio before he- The tumor showed definitely low density area,
patic arterial embolization was 0.24, Aortico- while in the parenchyma of the liver and spleen,
splenic ratio calculated in the same procedure as A-H and A-S ratio increased to 0.41 and 5.54
the A-H ratio was 0.83. respectively as compared to pre-embolization

ratios.
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Fig. 8a, b Case 4, (a, left) Celiac arteriogram revealed hepatoma in the right
lobe of the liver. (b, right) Common hepatic arteriogram obtained immediately
after the embolization revealed marked decrease of tumor vessels.

BIEIIEEE M CEE L A-H ratio 120.41 & I LH T (Fig. 7b, 8a, b).
ERFO0. 241 b= bz ERA LT, — A, Bl%, A-H ratio @ _EHIIFFEIIRER O E,
BRTo A-S ratio k, ZFEEHTOE.834H5.54& RENR~ DI EAREINL, T Di-DEEk—M
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RRADWHERIEA LIz R ERRFTHS
EHEEINSB,

¥7c, FFEDIRERMHIC, BRI AR 235
ET Bz E8mbhTw50, FEROm mifs
BOZEALIL, MRRWEIE~ O MY b#n X
BHTLHTFHII, BRXBEHVI0LEL
bhsb,

E7c, EHEiwcdeme DFFREE H - o FFEZEH T,
HED A-H ratio #30.55 & LB EEY R Ui,
CTEGL, FECILERYERCELI-
e, MEEY TE2~5mm O EKOFHESHE
BRDLRhI, Thil, SRMEEBROHEN.,
M B R - ZE L% 4 U Fic A-H ratio I KB X
NITREM: D E 2 b, CT ki 2 S #k i
REEIC T3 % W O W EEIE & TR 3 B BBk 5 B T
REwz s,

C DFRIZ dynamic CT iz & 5 A-H ratio D&
B, EELTPRFD perfusion Izxt3 % i
DRI BT, B OnOEE D 545 Bk
FIhaicd, SHOBEE LTREZHEITI L,

5 % ¢ ®

1) Dynamic CT i & 5 JFil s BA & L
TABIRE OFF D time density curve ¥ 547 L,
aortico-hepatic ratio (A-H ratio) »# % L 7-.

2) A-H ratio DEZ, * T peak %
aorta ® peak fHIZN T2 HHERTELL, - Dff
£ hEho peak to peak time T L7 & L
7o, ¥7-4 @D scan program »: 5, BF peak i
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FLLTMREIZ BT 2 density ThH 5 & & i
5, A-H ratio lZfF~® portal perfusion »#548
EEZ BRI,

3) A-H ratio (2 IEH % T130.56~1.1 (mean
0.6 %R UIeH, FFEEZERTI20.2~0.34(mean
0.27) LTWETHLMRENLZ LRI,

4) Dynamic CT itk % A-H ratio ® EEIZEF
BIRERAMTCH VIR DML X RET S 1 20K
FELT, XU AMEFERS D MBFHE D par-
ameter & LT OREEMD B B & 7 o7z,

FWEOERW, #4208 A REZHSHEEL T TR
#EL1,
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