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Nonsegmental Abnormal Arterial Attenuation : Transient Hyperperfusion of
the Peripheral Zone of the Liver on Arterial Dominant Phase

Won Kyu Park, Jay Chun Chang, Jae Woon Kim

Department of Radiology,
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—Abstract—

Purpose : This study was done to arrange the cases showing temporally hyperperfusion in
the periphery of the liver, to check the etiology and mechanism, and to find out the new
radiologic role on diffuse liver disease.

Materials and Methods : We reviewed 12 cases of showing transient arterial hyperperfusion
in the just peripheral portion of the liver on the arterial dominant phase on dynamic CT and
the absence of abnormal perfusion between central and peripheral portion on tissue equilibrium
phase. We retrospectively analyzed final diagnosis and the presence of main portal vein
thrombi, and cavernous transformation.

Results : Final diagnosis in 12 cases was as follows: diffuse liver disease was in seven cases,
pancreatitis in three and pyogenic portal thrombosis in two. Main portal vein thrombosis were
detected all cases of pancreatitis and pyogenic portal thrombosis. In seven diffuse liver
disease, two cases shown thrombosed, two cases shown normal and the other cases are
collapsed. Cavernous transformation was in three cases of pancreatitis and two of diffuse

liver disease.
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Conclusion : We think that the causes of this phenomenon maybe as follows: the difference

of the hemodynamic compensation mechanism between central and peripheral zone of the

liver, presence of microscopic thrombi in peripheral portal branch which cannot be detected by

imaging technique, hypercoagulability in portal area, the systematic destruction of terminal

portal branch and the development of ectopic portal pathway.

Key Words : Liver, CT, Angiography, Hyperpefusion.
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Table 1. Morphology of Main Portal Vein and Presence of Cavernous Transformation According to
Etiologic Disease

Etiologic disease Morphology of Portal Vein Cavernous Transformation

Intact Thrombosed. Collapsed. + -

Pancreatitis (n=3) 0 3 0 3 0
Pylephlebitis (n=2) 0 2 0 0 2
Diffuse liver ds. (n=7) 3 2 2 2 5
Alcoholic (2) 1 0 1 1 2
Drug (2) 1 1 0 0 1
Idiopathic (2) 1 0 1 1 1
Viral (1) 0 1 0 0 1
Total (n=12) 3 7 2 5 7

+; presented, —; not presented, ds.; disease.

Fig. 1. Case of the pancreatitis.
A. A arterial phase of dynamic CT demonstrates an area of transient arterial hyperperfusion of
peripheral zone of the liver. B. That area is iso density on tissue equilibrium phase. Portal vein
thrombosis and cavernous transformation are also seen. C. Celiac angiogram shows strong
parenchymal stain of peripheral zone rather than central zone. D. The main portal vein is not seen,
and faint parenchymal stain of central zone of the liver from cavernous collateral vessels is noted
in indirect portogram.
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Fig. 2. Case of idiopathic diffuse liver disease.
A. Arterial phase of dynamic CT show transient arterial hyperperfusion(arrows) of peripheral zone of
the liver. B. CT during arterial portography show enhancement only in central portion of the liver
otherwise no enhancement in peripheral portion.
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Fig. 3. Case of pylephlebitis.
Arterial phase of initial dynamic CT (A, B) show transient peripheral hyperperfusion with main
portal vein thrombosis without cavernous transformation. On follow CT after 20 months (C, D),
transient peripheral hyperperfusion has disappeared, main portal vein is collapsed and abundant
cavernous transformation are noted. In this case, the cavernous transformation developed, and then
transient peripheral hyperperfusion disappeared which is contradictory to the previous report.

7 aEa Wdo] CTolN BARAL W B £ YNHo2 AP AN 294 FoIE
Folgol HolA gtk HAE Ao2VH BRY 3394 A
Hokzel WAL stk F) 24, 44,

i Aol Wire] A4o] Bag B oz} ofe

74 $1¥ W (pseudolesion), ©TH  7HE ko]
A AT J A" FAE A, $% Sen A2 1H

ERi= Fol Aol a7HEL HEEEE A4
WZRE 283, CT, MR 5 H283% g8 94¢ olalshe o ¥ ohe} i A7olw 2
AL A BE FAoz wagt zdAE L TS = 5 Y’

24 dPo g TFoghe A, 115 B4 a9 o9%32 CT, CTHA(CT during hepatic



3

feh

=
5 ©

Ho=z 7}

angiography), CTAP, 9524 MR

] ool vehg

9 om 38 A (ohar) T BEAHA, o}l

]

o

[6}

il

1A= F3 CTolA = &l

=g

e
X3

Fepel 471

Hsubcapsular)

L B s
W 2ok 5 ode) 74A Fez dyerg 5 9

Al

ol

_iﬂ

et

(interlobular vein)©o] i tj<o] A7 400 um

\mo
0

=

A
oF

)

wozo uh

O

s

337pe )

Al (conducting vein).2-

X

Aol (axial distributing vein)e] ®©t} 1 & A

_(ﬂ

phrenic artery), &% (internal thoracic

2 A+ A9 (nlet venule)o] A

#zfe.

14 0] A& A (pancreaticoduodenal

=3
F

artery),

=
=

Al(sinusoid  system)ell

ZHE 7R F4E A(sinusoid) o]

vein), B3 A9 (cystic vein), 9739 (gastric

o71A 24

=
=

3

5

= 5 O )= o)
SOl A T ZUs

vein)

A

(inlet sphincter)e] Actar

97 Bt

I

o

oA o=

s

il

Foh g A4, 71

s
# 4], Budd-Chiari 5%

o

iy

(peribiliary plexus) &

9%

A, Glisson sheath

L
R

5

FgPeo 47 T

~X
o

ol

il

7

off

ol

)

}11, porta hepatis®E

=n

=13
=

. o]

2

o=z CTe MRolA #

0
Ed
ol
Ho
of

o|J

i
]
-

—_

Nfo

o
N

N
o}J
s

G
m
)

Ho

Nz

ks

7} gon ol

CER I

%%

14 SRdEn. odg wal

5

T
ot

1H

S 315



Zk

191 Wanless S¥&

5]

HI

Al

ERNEREFEISIESE e

=
-

R

& Az v

FAek ol

o}J

o7HAI

=
=

LgTAAY R Ao R
IR S+ ZeF(outlet sphincter)©] ATH

ol
=
ol

WAl EuAe] @Ae EAZL A bsAel

NJo

Aol ofsjr drgsof

=
-

Y A2 AR T HlA

A=

3}
ol

Az vFo e

mu

Hop Adgof

€

AR A

SHA

3}
of

A ob4 o

1
L

Aol En}

s ol

54

2
o]

ez

=
ok
1o

H
2 AEHA

Ql

o iz 71x) 4

=
o

(perinodular arterial vascular plexus)©]|2}

&

s

FA %71 o

d

2 Ay

2 953 CT &2

A FY

A% F vk A o o ge A

W FAd o] 30.9%lM 3E

o
R

S 316



— 7 vl

=
4 R

[as)

oX,
r
e
9

rJ

H

2 ol\
N
=2 o
Lo &

ol
I
=

o

Ao o M

el
)
olN

=
-

U LR

2 ox

Kl )
o i

:CI)L_r‘

£ )
ox M
(E

r2
o
N
N

0%

v
ﬂ.lg(.': E oL
2 ot S
T
(i
it
Ya of
ol
o

ol
_&F—}L
2o

o &

o 2 uz

rlr
3 (o
) F
N
>
I
o,

N
-

gt
ol
ol
D)
o o> 2 8

=

=
K
Ll

Rl

¢
re

OPN r 2
]

o\

o

o

=

no
£ o

é F{E
gy T
i}

X
il
=2
[™ o
o, ‘10 ™,

ox

jur]
-
s
T

olN

)

2

= 3R
e S

i ﬂ'
off
ox
_‘ﬁ

L A A L )
(o
=AY

o oX M orr

¥0,

i)
2 2

2
22
=

(

ol
(

and

o %

%2
T Mog
2R}
e 2 &

>
gt
p B

=2

offt
2=
/or

offt
=3
i)
N

v
ol
19 e
Lo S
o
o

S
B ol
el
kr
o
A

(

(o]
=

2
e

5
=

=l

o

=

N
X

e

i o fff

ol
o ofm

o
N
fo <1 W o ot & = A o Hr o

ol

oA A

Mo Xl fo i o 4
)
-
Iy}

oy Lo
RN
_[ROE‘,F{E.

O

ol S

o

S 317

o]

A

FUgaggen Holt A 1 WY BEEI -

1

ik

= o

CItat Y, Moss AA, Goldberg HI Transient
hepatic attenuation difference of lobar or
segmental distribution detected by dynamic
computed tomography. Radiology 1982 Sep;144
(4):835-9.

. Ttai Y, Hachiya J, Makita K, Ohtomo K, Kokubo
T, Yamauchi T. Transient hepatic attenuation
differences on dynamic computed computed
tomography. J Comput Assist Tomogr 1987
May-Jun;11(3):461-465.

. Ito K, Honjo K, Fujita T, Awaya H, Matsumoto
T, Matsunaga N. Hepatic
hyperperfusion abnormalities

parenchymal

detected with
multisection dynamic MR imaging: appearance
and interpretation. J Magn Reson Imaging.
1996 Nov-Dec;6(6):861-7.

L PUR TERE, N ] S WRe, R EE AR
Hr, fask wsC iP5 2 5 IIFsh i
SR KA I% 2000 Mar-Apr;2(2):173-8.

. Mathieu D, Vasile N, Dibie C, Grenier P.
Portal cavernoma: dynamic CT features and
transient differences in hepatic attenuation.
1985 Mar;154(3):743-8.

. Itai Y, Murata S, Saida Y, Minami M. Central
zone and peripheral zone of the liver based
on portal and hepatic arterial bood supply:
mmaging approach to deformity of cirrhotic
liver. Jpn J Clin Radiol 1994;39:1553-9.

L BROE L i & JHRITE. S KA miE 2000 Mar-
Apr;2(2):131-2.

. Freeny PC, Marks WM. Hepatic perfusion
abnormalites during CT angiography: detection
and interpretation. Radiology. 1986 Jun;159(3):
685-91.

. Nelson RC, Thompson GH, Chezmar JL, Harned
RK, Frenandez MP. CT during arterial porto—
graphy: diagnosis pitfalls. Radiographics. 1992



Jul;12(4):705-18.

10. Bluemke DA, Soyer P, Fishman EK. Nontu-
morous low-attenuation defects in the liver
on helical CT during arterial portography:
frequency, location, and appearance. AJR Am
J Roentgenol. 1995 May;164(5):1141-5.

1L i 8, MR i, A IR, iR 5 A7z iF
fif — ML REREAN Rt . W kERIE 2000
Mar-Apr;2(2):133-6.

12. =R, BPHES. & bRy NEERSED 2 LY 25 <
TR ARSI BT A ATE- & 1Py NIERSERAA T

D BIIREL D AFLE & D FEFRIZ DT 1991
Dec;32(6):826-36.

13 Il W, BE B HE 0L PR TR
DIER-IREZS 2 B 5 AP IR PR » 21 biz >
W ARPKEZK 1985 Dec;48(6):1258-1267.

14. Wanless IR, Wong F, Blendis LM, Greig P,
Heathcote EJ, Levy G. Hepatic and portal
vein thrombosis in cirrhosis: possible role in
development of parenchymal extinction and
portal hypertension. Hepatology 1995 May;21
(5):1238-47.

S 318



