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Abstract Objective  To investigate the influence factors on the graft hemodynamics after liver
transplantation by CT perfusion ( CTP). Methods Thirty three liver recipients received CT angiography
( CTA) and CTP &fter liver transplantation. The cases would be excluded when their peak vaues of the aorta
enhancement on time-density curves were out of 95% confidence level. The 95% confidence levels of the
hepatic artery perfusion ( HAP), portad vein perfusion ( PVP) , total liver perfuson ( TLP) and hepatic
perfusion index ( HP') were calculated based on the recipients without postoperative complications and
named them as references to those with complication. Results Twenty nine recipients were enrolled in the
study, 15 of them had no postoperative complication while the ather 14 had. The 95% confidence levels of
HAP, PVP, TLP and HPI on the 15 recipients without complications were ( 0.1509 — 0.3183),
(0.7223 —1.3859), (0.8367 —1.7231) ml- min *- ml " and 17.83% — 31.63%, respectivdy. In
the 14 cases with complications, HAP decreased in 7 cases, 5 of them had hepatic artery gencsis and 3 of
them had splenomegaly. HAP increased in 2 cases, both of them had portal vein stenosis. PVP decreased in
13 cases, 8 dof them had portd vein stenosis, portal vein thrombosis or occlusion, 4 of them had splenorenal
shunts and 2 of them had fatty liver. TLP decreased in 12 cases and coincident with PVP decreasing. Only
2 cases had HP decreasing accompanied with HAP decreasing. Conclusion The hepatic blood perfusion
through the hepatic artery and portal vein could be quantitatively measured non-invasively by CTP. The
severity and the subtypes of the hepatic ischemia could be evduated objectively, which is helpful for
treatment guidance.

Key words  Liver transplantation; Postgperative complications; Tomography, X-ray computed

(05200177) (06021217)
1 510630 , ( )

( )
, Emal: gzshsums@ public. guangzhau. gd. cn

. 455.



. 456

2008 5 42 5 Chin J Radiol, May 2008, Vol.42, No.5

[1-2]

CT
( CT perfusion, CTP)
G CTP
, 2003 10
2007 4 : CT
CTP 33 ( orthotopic liver
transplantation, OLT) :
27
6 22 56 41
CT
1 , CTP
4 6h
CT
1. - CT GE Lightspeed
QX/14 CT CTP 30 min
, 4 ml/s
(300 mg I/ml) 40 ml (cine)
4 : 1
120 s 5 mm, X
1.0 s/r, 4
2. CTP AW 3.1
AW 4.1 ( Genera Electric Medical Systems,
USA) : - ( time-dengty
curve, TDC) (1)
( hepatic atery perfusion, HAP) =
TDC (Su)/ (AA)x 6017 (12)
( potd vein perfuson, PVP) =60x (Sgx S, +
S §1) IS* AP, S: S
TDC v Se S
TDC , AP
11 (3) (tatd liver perfuson,

TLP) =HAP +PVP; ( 4) ( hepatic perfusion

index, HPI) =[ HAP/( HAP + PVP)]x 100%

3.CT : CTP 4 6h CT
: 2 cm
20 mm,
5 mm
4.0 ml/s (300 mg I/ml),
2.0 ml/kg
100 HU :
48 s, 75 s 2.5 mm,
1.0mm AW3 1l AWA4.1
CT ( CT angiography,
CTA)
95%
CT CTA :
: HAP PVP
TLP  HPI 95%

, HAP PVP TLP  HPI
95% ,

TDC ,
1(276.9 £99. 3) HU, 95%
82.21 471.59 HU,

, 29
CT CTA
, : 15
) 1
14
CT 2
1. HAP 7 HAP ,

( portal vein genosis, PVS)



2008 5 42 5 Chin J Radiol, May 2008, Val. 42, No.5 - 457
1 15 2. PVP 01 HAS
xts 95% PVP ( 9), 13 PWP
HAP(ml- min-%. mi-1) 0.2346£0.0427  0.1509 0.3183 ( 3 6)
PVP(ml- min-%. mi-!) 1.05410.1693  0.7223 1.3859
TLP(ml- min-t. mi-1)  1.2799+0.2261  0.8367 1.7231 3. TLP : TLP 2 ,1
HPI( %) 24.73 +3.52 17.83 31.63 PVS( 4),PVP ,  HAP TLP
: HAP PVP TLP  HPI 1 HAS( 9), HAP
, PVP , TLP 12
TLP
2 14 4. HPI HPI 2
HAP PVP TLP HPI HAS1 ( 9) HAS
1 0.12292 0.3412% 0.46412 26.482
HAS PVS 1 ( 12),  HAP ,
0.2595° 0.6165° 0.8760° 29.62° PVP , HAP HPI
2 HAS+ 0.1778 0.4470 0.6248 28.46 7,
PVS 6 ( 3,4,56,7,8) HP 5
3 HAS+ 0.2806 0.1508 0.4314 65.04
3 HAP PVP TLP : HPI
4 PVS 0.4674 0.4552 0.9226 50.66 (1,11, 14), 2 PVP TLP HPI
5 PVS 0.2742 0.5200 0.7942 34.53 ( 2,13) , 1 ( 7
6 PVS 0.3280 0.1593 0.4873 67.31 1 HA 8)
PVP TLP HPI
7 0.2068° 0.6008¢ 0.8076° 25.61°
0.2369% 0.34599 0.58289 40.65¢
8 HAS+ 0.1809° 0.4844° 0.6653° 27.19°
[1-2,8]
0.1332¢ 0.2119¢ 0.34519 38.60¢ ’
9 HAS 0.1127 1.0315 1.1442  9.85 é:TA MR
10 0.1283 0.2733 0.4016 31.95 ,
11 0.0882 0.2684 0.3566 24.73 , CTP
12 HAS+ 0.0830 0.4061 0.4891 16.97
13 0.2154 0.5255 0.7409 29.07
14 HAS+ 0.1508 0.5594 0.7102 21.23 s.9l
“HAP PVP  TLP
m- mn-t ml-1; HPI
%;:PVS HAS a 15
- ° cT , HAP PVP TLP  HPI
, 9 CT 3 CT 95%
cT DSA Bader @
cT DSA ’
HAP . PVP TLP , HPI
( hepatic artery stencsis, HAYS) 4 ( 1,8,
9,14) ,HAS 1 ( 12),
2 ( 10,11; 1,2) 2 , ! Bader
HAP PVS (  4,6) e PVP

5 HAP



. 458.

2008 5 42 5

Chin J Radiol, May 2008,

Vol.42, No.5

p—— —
L 13 120

B

HME (5)

i

.
|J|I

10 20 30 40 50 GO 7O &0 901

B (=)
1,2 , 1 CT ( CTA) , ( ) 2 CT ( CTP)
(HAP) (PVP) (TLP) (HPI) ,12 3 4
3 6 3 CTA
() 4 ( MPR) () 5 MPR
6 CTP , PVP TLP ,HAP , HPI ,12 3 4
, HAP , 2 PVS
, HAP , 2 HAP
1. HAP HAP HAS , ,
HAS HAP , 2  HAS PVS ,
HAP ,
, 2. PVP . PVP
" DSA PVP
[10]
CTP [13 ” [13 ” ,
1 [11]
(  11) HAP 0.0882ml- mn " m ", el
37.60%; 1 HAS ,
(  12) HAP 1 PVP ,
HAS ( 11) PVP 0.2684 ml- mn - ml
( 3), PVP 25. 46%
, HAS, HAP : :
[ 13] ’ 2
PVP 50%,



2008 5

42 5

Chin J Radiol, May 2008, Vol. 42, No.5

. 459.

(8l

3. TLP

HAP

HAP

, TLP
4. HPI

, HAP

PVP

HPI

PVP

HPI

PVP ,

12 TLP

TLP

HPI

;1 HAS

HAP

TLP  HPI ,

[1]

[ 2]

[3]

[ 4]

[ 3]

[ 6]

[7]

[ 8]

[ 9]

[10]

[11]

[12]

[13]

BA, Woode ES, Ward RE.
abnormalities after liver transplantation.
Radiol, 1985, 8:169-173.

Glockner JF, Forauer AR. Vascular or ischemic complications
after liver transplantation. AJR, 1999, 173:1055-1059.

Cuenod C, Leconte I, Siauve N, et al. Early changes in liver
perfusion caused by occult metastases in rats. detection with
guantitative CT. Radiology, 2001, 218: 556-561.

Bader TR, Herneth AM, Blacher W, et al. Hepatic perfusion
after liver transplantation: noninvasive measurement with dynamic
single-section CT. Radiology, 1998, 209:129-134.

Miles KA, Hayball M, Dixon AK. Colour perfusion imaging: a
new application of computed tamography. Lancet, 1991, 337:
643-645.

Miles KA, Hayball MP, Dixon AK. Functional images of hepatic
perfusion obtaned with dynamic CT. Radiology, 1993, 188:
405-411.

Blomley MJ, Coulden R, Dawson P, et al.
studied with ultrafast CT. J Comput Assist Tomogr,
424-433.

Garcia-Valdecasas JC, Fuster J, Charco R, et al. Changes in
portal vein flow ater adult living-donar liver transplantation: does

Parter Hepatic perfusion

Cardiovasc Intervent

Liver perfusion
1995, 19:

it influence postoperative liver function? Liver Transpl, 2003, 9:
564-569.
, , , . CT

, 2007, 41:
51-54.
Gessler I, Lamesch P, Witzigmann H, et al. Splenohepatic
arterial steal syndrome in liver transplantation: clinical features
and management. Transpl Int, 2002, 15:139-141.
Ploeg RJ, D'Alessandro AM, Knechtle SJ, et al. Risk factors for
primary dysfunction after liver transplantation: a multivariate
analysis. Transplatation, 1993, 55:807-813.
Lyass S, Eid A, Jurim O. Coronary vein® steal” and portal vein
thrambosis after orthotopic liver transplantation. Transplant Prcc,
2000, 32: 702-703.
Kakkos K, Yarmenitis SD, Tsamandas AC, et al. Fdty liver in
obesity: relation to Doppler perfusion index measurement of the
liver. Scand J Gastroenterol, 2000, 35: 976-980.

( :2007-09-18)

( 3 )

MSCT

13

CT

CT

CT( MSCT) ,

y 450 ’
MSCT

MSCT



