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+ Two cases of anastomotic recurrence of colon cancer following functional end-to-end anastorhosis

EIEEIERIS : shess, WA, M v

zEH ZUHIC HEs

FE BRI R8O linear stapler % FH V7= B8RRI
54 W& (functional end—-to—end anastomosis © BL
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Hemodynamic Changes in the Liver under Balloon Occlusion
of a Portal Vein Branch : Evaluation with single level dynamic computed
tomography during hepatic arteriography
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single level dynamic computed tomography
during hepatic arteriography (= & 5 FE4iff
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Abstract

AIM: To assess hemodynamic changes in the liver under temporary occlusion of an intrahepatic portal vein.
MATERIALS and METHODS: Between February 2000 and October 2004, 16 patients with hepato-biliary disease
underwent single level dynamic computed tomography during hepatic arteriography (SLD-CTHA} under temporary
balloon occlusion of an intrahepatic portal vein. All patients needed percutaneous transhepatic portography for
"therapy of their disease. SLD-CTHA was taken to clarify the time-attenuation curve influenced by portal vein
occlusion and it was performed continuously over a period of 30 s. The difference in absolute attenuation of the liver
parenchyma in segments with occluded and non-occluded portal vein branches was determined by means of the CT
number, and the difference in absolute attenunation of the occluded and non-occluded portal veins themselves were
also evaluated.
RESULTS: SLD-CTHA demonstrated a demarcated hyperattenuation area in the corresponding distribution of
the occiuded portal vein branch. The attenuation of the liver parenchyma supplied by occluded portal vein was
significantly higher than that in the non-occluded area (p<0.01). The balloon occluded portal branch enhancement in
fifteen of 16 cases (94%) appears due to arterio-portal communications, Failure to evaluate a remaining case for portal
branch enhancement was due to absence of a visualized portal branch in the scanning slice.
CONCLUSION : Under temporary occlusion of an intrahepatic portal vein, hepatic angiography produced
enhancement of the occluded portal branches and their corresponding parenchymal distribution; this finding is
considered consistent with the presence of arterio-portal cormmunications.
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Introduction

Transcatheter arterial chemoembolization (TACE)
is known to be an effective palliative treatment for
unresectable hepatocellular carcinoma (HCC) (1-5).
However, histopathologic studies of HCCs resected after
TACE have shown that complete necrosis occurs in less
than 50% of lesions (6). Histopathologic investigations
have shown that most viable tissue of HCC is located
at the periphery of the tumor (6). Some researchers (7,
8) have reported that superselective TACE is useful
for treatment of small HCC because it can embolize
simultaneously over the subsegmental liver parenchyma
around the HCC. Besides, recently introduced radio
frequency ablation or percutaneous efhanol injection are
also effective treatments for small liver tumors less than 3
cm in diameter. As far as treatment for large liver tumors
is concerned, however, the types of therapy are limited to
those that result in complete necrosis of the tumor.

Because of this problem, some researchers (9-12) have -

investigated the hemodynamic changes that occur in
the liver and tumors under hepatic vein occlusion using
computed tomography during hepatic arteriography
(CTHA) and arterial portography. Murata et al. (11, 12)
observed that the segmental hepatic vein occluded area
is supplied with arterial blood alone. This suggests that
adequate embolization may be obtained during TACE
therapy with arterial control alone. However, there are
a lot of complex veno-venous communications in the
liver (9, 11). Therefore, it is difficuit to obtain sufficient
embolization in huge liver tamors using the hepatic vein
balloon occlusion technigue because the tumor have
other draining veins, or the hepatic veins are changed to
play a role as draining veins despite single hepatic vein
occlusion (11, 13).

When portal venous blood flow is decreased gradually
or stopped due to tumor thrombus, thromboembolus,
or compression of the portal vein, the corresponding
parenchyma appears as a hyperattenuated area with
straight borders on CTHA. (14-18), as well as hepatic

vein occlusion, There is little anatomical variation
in portal veins or porto-portal venous anastomosis.
These facts suggest that sufficient embolization may be
obtained even in huge liver tumors by TACE therapy
under temporary occlusion of a portal vein branch. The
purpose of this article was to assess the hemodynamic
changes in the liver under acute temporary occlusion of
an intrahepatic portal vein.

Materials and methods

Patients

Permission to carry out the study was granted by the
Ethics Committee of our university, and all patients gave
their informed consent before taking part in the study. The
study population comprised 16 patients (six women, 10
men; age range, 29—73 years) with hepato-biliary disease
who required percutaneous transhepatic obliteration (table
1). The study was performed between February 2000
and October 2004. Thirteen of the 16 patients had liver
cirrhosis [Child-Pugh B (n=11), Child-Pugh C (n=2)]
with gastric varices. The remaining three patients had
cancer of the biliary duct {n=1), cancer of the gall bladder
(n=1), or colon cancer with liver metastases (n=1).
These three patients were scheduled to undergo extended
hepatectomy. Endoscopy and ordinary angiography were
performed on 13 patients with gastric varices to determine
the most appropriate therapy for their disease. Ordinary
angiography for hepato-biliary diseases included celiac
arteriography, superior mesenteric arterio-portography
and common hepatic arteriography. The infrahepatic
portal veins were visualized in all patients regardiess of
hepatofugal portal venous flow.
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[ ‘Fable 1 ] Case summary
N Portal Vein Portal Vein Artery Appearance of Portal Vein
CaseNo. Age/Sex  Diagnosis Purpase for TP\ oachSite OcclusionSite  Infusion Site _ Occloded/ Non-occluded
1 46 Male L€ with varices PTO P8 P67 PHA /)
2 67 Male LC with varices PTO P5 P2 FPHA )/ (=)
3 29 Mule LC with varices PTO P5 P2 CHA. )/
4 66 Female L.C with varices PTO s P2 PHA [ AC]
5 55 Female CBD Cancer Preoperative PTO P58 P3 PHA )/ ()
& 70 Female  LC with varices PTO P5 P3 PHA [GXIC)
7 54 Male  LC with varices PTO P5+8 P2 PHA G
8 61 Male 1,C with varices PTO P2 Po+? PHA /()
9 51 Female  Gall Bladder Cancer  Preoperative PTG P58 P5+6+7+8 CHA. B/
10 73 Male HCC with AP shunt  PTO P3 P5+8 PHA )
11 68 Male LC with varices PTO P2 P2 CHA )/ ()
12 59 Female LC with varices PTO P2 2 CHA [ TA%)
13 64 Male  Liver Metastasis Preaperative PTO P5+8 P2 CHA &/
x4 44 Male LC with varices PTO P5+8 P2 CHA i
15 57 Male LC with varices PTO P2 P2 PHA, (IS
16 65 Female  LC with varices PTO P5 P243 PHA, (GG

LC:liver cirrhosis, AP shant:arterfoportal shunt, PTP:percutancous iranshepatic portography, PTO:percutzneous transhepatic obliteration,

CHA.:common hepatic artery, PHA:proper hepatic artery,

P2:superior lateral branch, P3:inferior lateral brapch, P2+3:1eft lateral branch, P5:anterior inferior branch, P3:anterior superior branch
P5+8:anterior branch, P6+7:posterior branch, P5+6+7+8:right portal vein

Angiographic procedures
Portal vein approach

An intrahepatic portal vein was punctured using
the percutaneous transhepatic technique guided by
ultrasonography and a 5-Fr. sheath (Medikit, Tokyo,
Japan} was inserted into the portal vein trunk. A 5-Fr.
pig tail catheter was then inserted into the portal
vein trunk and direct portography was performed for
recognition of anatomical findings. A 5-Fr. balloon
catheter {35-70-CJ-H; Clinical Supply, Tokyo, Japan) was
then introduced into an intrahepatic portal vein (lateral
superior branch of the left portal vein (n=9), lateral
inferior branch of the left portal vein (n=2), posterior
branch of the right portal vein (n=2), lateral segmental
branch (n=1), right portal vein (n=1), anterior branch of
the right portal vein (n=1)).

Hepatic artery catheterization

After puncture of the unilateral femoral artery, a 5-Fr.
fong sheath (Medikit, Tokyo, Japan) was inserted.
A 5-Fr. shepherd's crook-shaped catheter (Medikit,
Tokyo, Japan) was introduced into the celiac artery and

celiac arteriography was performed for mapping of
the anatomical findings. A 4-Fr. cobra-shaped catheter
(Medikit, Tokyo, Japan) was then introduced into the
hepatic artery (proper hepatic artery (n=10), common
hepatic artery (n=6)) and hepatic arteriography was
carried out in all patients to determine the appropriate
injection rate for CTHA with portal vein occlusion
that would not canse backflow of contrast medium at

angiography.

Single-level dynamic CTHA

A pre-contrasf computed tomography scan (RADIX-1
PRIMA; Hitachi Medical System, Tokyo, Japan)
was obtained of the liver with a single acquisition to
determine the scanning slice for single level dynamic
CTHA. (SLD-CTHA). The balloon in the portal
branch was inflated with contrast medium diluted in
physiological saline. SLD-CTHA was then performed
immediately in all patients to clarify the time attenuation
curve influenced by temporary occlusion of the portal
vein with a balloon catheter.

Using a 3-mm collimated beam, SLD-CTHA was
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initiated simultaneously with the injection of diluted
nonionic contrast medium (100 mg iodine/mi diluted
with physiological saline) via the hepatic artery, and
performed continuously over a period of 30 s with a
single acquisition with oxygen mask. The rate of image
acquisition for SLD-CTHA was one image per second.
The injection rate was 1.5-2.0 ml/s when the catheter tip
was located in the proper hepatic artery and 2.0-2.5 ml/s
when the tip was located in the common hepatic artery;
the injection was continued for 10 s.
Data analysis
Visual evaluation

Thirty images of SLD-CTHA with temporary portal
vein occlusion were analyzed visually with special
attention paid to the contrast enhancement of portal
branches with balioon occlusion or non-occlusion, and the
marginal area during occlusion and non-occlusion. Image
analysis was performed by two radiologists (S.M., H.T.)
with consensus who were blinded as to any of patient
informafion.

Absolute CT number evaluation

The CT number (Hounsfield units) in the region of
interest was measured in the balloon-occluded and
non-occluded segments of each image, with vascular
structures avoided as much as possible. As far as the
non-occluded area was concerned, the CT number was
determined in three different segments of each image
and the average value was calculated. The difference in
ahsolute CT number of the liver parenchyma between
occluded and non-occluded portal veins in each image
was evaluated, All data are shown as means & SD. Results
were compared by Tukey's range test and the Student's
t-test. Differences at P<0.05 were considered statistically
significant,

Resuits

Visual evaluation
1) Portal vein branches

In all 10 patients who underwent injection of contrast
material via the proper hepatic artery, SLD-CTHA with
temporary portal vein occlusion demonstrated contrast
enhancement of the balloon-occluded portal vein branch.
Portal vein parallel to scanning slice (two of 10 cases)
was clearly enhanced from proximal to distal in the
portal vein branch (Fig. 1, 2). Conversely, there was no
enhancement of the non-occluded portal branches in
any of the 10 cases. Of the six patients in whom contrast
material was injected via the common hepatic artery,
five showed enhancement of the balloon-occluded
portal branch on SLD-CTHA with temporary portal
vein occlusion (Fig. 3). In the remaining case where
the occluded portal branch could not be enhanced, no
portal branches could be identified in the occluded area.
Therefore, it is uncertain whether they were enhanced
or not. Concerning the non-occluded portal branches,
these were slightly enhanced in six cases mainly because
contrast material passed into the portal vein via the

gastroduodenal artery.

2) The territories of the occluded and non-occluded
vessels

SLD-CTHA revealed a well-demarcated area of
hyperattenuation consistent with the area of portal vein
occlusion in 14 of 16 patients, and a poorly demarcated
area of hyperattenuation in the remaining two patients.
These two patients had severe liver cirrhosis (Child-
Pugh C), and the marginal arca was only partly identified.
The enhancement in the area of portal vein occlusion
was prolonged over 30 s compared with that in the non-
occluded area in all 16 patients.
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Figure Legends

Figure 1, Fifty-five-year-old female with common bile dnet cancer.

SLD-CTHA images with balloon occlusion of the inferior lateral branch of the portal vein. The catheter
tip is located in the proper hepatic artery. SLD-CTHA izuages at 3, 14, 18 and 27 s after the onset of
injection of contrast medium show that the inferior lateral subsegment is enhanced in a well-demarcated
hyperattenuated aren. The inferior lateral branch of the portal vein is clearly enhanced from proximal
(arrows) to distal (arrow heads) in images at 18 s and 27 s in spite of occlusion of the same portal vein.
Alphabet T indicates bile duct cancer.

-

Figure 2. Sixty-five-year-old female with gastric varicose veins caused by liver cirthosis.

SLD-CTHA images with balloon occlusion of the lateral branch of the portal vein. The catheter tip is
located in the proper hepatic artery. The white arrowhead indicates an inflated balloon with contrast
medium. White acrow indicates the inferior lateral branch of the left hepatic artery, SLD-CTHA. images
before the onset of injection of contrast medium, and 5, 10 and 15 s after the onset of injection of contrast
medium show that the lateral segment is enhanced. The lateral branch of the left portal vein is obviously
enhanced from proximal (black arrows) to distal (black arrowhead) in images at 5, 10 and 15 s in spite
of occlusion of the same portal vein branch. In particular, the image at 10 s ¢learly shows that the lateral
branch of the left portal vein runs in parallel with the lateral segmental artery.
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