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Summary

Hepatic Arterial Infusion Chemotherapy for
Liver Metastasis from Gastrointestinal Cancer

Yasuaki Arai*




Hepatic arterial infusion chemotherapy has been
recognized as a hopeful therapeutic strategy for liver
metastasis treatment in periods of underpowered sys-
temic chemotherapy. However, clinical trials have
failed to show survival benefits of hepatic arterial infu-
sion chemotherapy. Thus, in a period when systemic
chemotherapy is showing significant advances, the use
of hepatic arterial infusion chemotherapy should be
limited to uncontrolled liver metastasis by systemic
chemotherapy and to special situations where it can be
used due to evidence obtained from clinical studies. On
the other hand, the results of clinical studies must be
considered based on a deep understanding of tech-

niques for hepatic arterial infusion chemotherapy. If
advances in systemic chemotherapy fail to control liver
metastasis, a reappraisal of hepatic arterial infusion
chemotherapy may be required.

Key words : liver metastasis, hepatic arterial infusion
chemotherapy, colorectal cancer, gastric
cancer

*Department of Diagnostic Radiology, National Cancer
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BEABEFERENE2NRIZ7 vy 3 ¥
REF 2BV 2ELEEE L OERR L
D718 HIERE A T (5 I-4-1).

RI-4-1 KEBEEE

City of Hope? 1985  9/6 FUDR/5-FU
NCCTGY 1987  39/35 FUDR/5-FU
MSKCC? 1987  46/49 FUDR/FUDR
NCI 1989  32/32 FUDR/FUDR
NCOG!™ 190  67/76 FUDR/FUDR
France' 192  81/82 FUDR/5-FU
UK-HAPT™ 1994 51/49 FUDR/— (control)
Germany'® 2000 57/57 FU-LV/FU-LV
UK 2000 41/43 FUDR+FU-LV/
— FU-LV
K™ . 2003 145/145 de Gramont

NI BEEE (ia) WESCSEE (iv) OHESHBREES

KETITONLESOREBTIX, FEBICH
THENE 42~62% & FFENEBESE S hiz B
WThole SEHERRE (MST) ik
128~1T7RTHY, £5ERERLEE
ZRBO SN odz, (b, ETTbl
FRERTI, FFENEREED MST BETE» 154 8,
BENISSAATHY, METCH2EEER
T, BRETIE MST T, FEIERSHREEICH
NERICRIFTHD LEIRIH, L bicH
WECHEEEANEENTEY, LORBRTIZ
MSTEEEV kol L, EORERTIZ
NEREED MSTH 7.5 v BLbg DicEhoe
ZERENS, RAMICI [FFEEIRS S
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LU S NDRRE ok, ZREEDDHE |
BERICDWTR, X% -7V ¥R biTbihi:
2, BRI EEELHES»ICELTHS 2
EDNEEE NIz, B LREER 2T NE
BLOLFHRCREEZRRD oL, o
7‘-:14).

2000 EFRICA Y, BUZD0HERLE N
7z, Lorenz & @ 168 Pl 3¢5 & L 7z 5-FU &

a

13.8/11.6 (NS)
12.6/12.5 (0.53)
17/12 (0.4)
17/12 (0.27)
16.7/16.1 (NS)

15/11 : 2 s 7E 3K 23/13%
(<0.02)

405 H/226 H (0.03)
18.7/17.6 (NS)
390/340 H (0.79)

55/20 (0.2)
48/21 (0.02)
62/20 (0.001)
62/17(<0.003)
42/10 (0.0001)
49/49

14.7/14.8 (NS)
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Abstract
Background: There are few reports of late complications in patients who have undergone pancreatic

resection with intraoperative radiation therapy (IORT), because carcinoma of the pancreas (PCa) and
" the bile duct (BCa) have a poor prognosis. The purpose of the present paper was to review gastrointes-
tinal (GI) bleeding occurring with occlusion of the portal system (PVs) as a complication of IORT in
patients surviving long term without recurrence.
Patients: From 1990 to 1999, 45 patients underwent surgical resection of the pancreas with IORT.
Eleven of these patients survived >3 years without recurrence, and occlusion of PVs was recognized in
five patients at follow-up examination. Three of these five patients received repeated blood transfusions
for GI bleeding.
Resulis: One patent had BCa and two had PCa, and pancreatoduodenectomy was carried out. The
delivered radiation doses of IORT were 30 Gy (two patients) and 35 Gy (one patient), The postoperative
periods to initial GI bleeding were 36, 26 and 9 months, respectively. In all cases, anglography revealed
occlusion of PVs and the collateral circulation. The bleeding points were esophageal varix (case 1), rem-
nant stomach varix (case 2) and a jejunal ulcer (case 3), and blood transfusions were carried out totaling
44, 60 and 16 units, respectively. The GI bleeding disappeared spontaneously in case 1 developed spo-
radically in case 2 and was stopped by metallic stent insertion in PVs in case 3.
Conclusion: During long-term follow up after pancreatectomy with IORT, it is necessary to monitor
patients for GI bleeding. A clinical trial on optimum doses, long-term safety and benefit of IORT is

necessary.
© 2005 Blackwell Publishing Asia Pty Ltd

Key words: bile duct cancer, complication, gastrointestinal bleeding, intraoperative radiation therapy,

occlusion of the portal system, pancreatic cancer.

INTRODUCTION

Carcinoma of the pancreas (PCa) and the bile duct
(BCa) have a poor prognosis. The only therapy pro-
viding a possibility of cure is surgical resection. How-
ever, postoperative survival rate is low, and various
kinds of adjuvant therapy have been attempted to
improve -the treatment outcome.”® Many reports have
discussed the benefit of intraoperative radiation therapy

(IORT) as adjuvant therapy in PCa>!*"* and Bca,!>!¢
but its efficacy remains controversial. Although it is
reported that there are no short-term complications
after IORT,>*!2 there are few reports on long-term
safety because patient prognosis is extremely poor. In
the present study we review the prevalence of gas-
trointestinal (GI) bleeding occurring with occlusion of
the portal system as a complication of IORT in pauents
surviving long term without recurrence.
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METHODS
Patients

From January 1990 to December 1999, 139 patients
underwent surgical resection of the pancreas at the
Department of Gastroenterological Surgery, Aichi Can-
cer Center Hospital, Nagoya, Japan. Of these 139
patients, 41 with PCa and four with BCa underwent
IORT (Table 1): a single dose of radiation ranging from
25 to 35 Gy (mean, 30.5 Gy) was delivered to the
tumor bed just after resection. Eleven of the 45 patients
survived >3 years without recurrence, but occlusion of
the portal system was recognized in five of these 11
patients at follow up. In three of the five patients,
tepeated blood transfusions were carried out for GI
bleeding, and the postoperative courses of these three
patients are reviewed in detail.

RESULTS

One patient had carcinoma of the distal common bile
duct and the other two had carcinoma of the head of the
pancreas (PhCa). Pancreatoduodenectomy (PD) was
carried out in all three patients and the reconstruction
method of Imanaga was adopted, which entails an end-
to-end gastrojejunostomy, end-to-side pancreatojejun-

Table 1 Patients with surgical resection of the pancreas

Y Shimizu et al.

ostomy and choledochojejunostomy.’” In one case (case
2), wedge resection of the superior mesenteric vein
(SMYV) was also performed. The delivered doses of
IORT were 30 Gy in two patients and 35 Gy in one
patient, and the postoperative periods to initial GI
bleeding were 36, 26 and 9 months, respectively
(Table 2).

Case 1

A 61-year-old man underwent PD with IORT for BCa.
Gastrointestinal bleeding was recognized at 36 post-
operative months (POM). Computed tomography
(CT) at the time of initial bleeding showed an unclear
SMYV but contrast of the intrahepatic portal vein (PV).
Increased blood flow from the remnant stomach wall to
the esophagus wall was detected. Endoscopic examina-
tion (Fig. 1a) revealed esophageal varix, which was
suspected of bleeding. Portography via the superior
mesenteric artery (SMA) (Fig. 1b) showed occlusion of
the SMV. The collateral circulation went through the
elevated jejunum, and blood flowed into the intrahe-
patic PV around the choledochojejunostomy. The
splenic vein (SV) could not be identified on portogra-
phy via the splenic artery (SA) and we diagnosed that
the SV blood was flowing back through the remnant
stomach and esophagus walls.

Survivor >3 years GI bleeding with occlusion

Procedure Cases without recurrence of the portal sysytem
Total pancreatic resection 139% 52t 3t
IORT (5 ' o4t 41t ot (0)*
PCa, PEn 20 7 0
PCy 40 26 0
BCa 16 2 "0
VCa 18 6 0
IORT (v 45t 11t 3t (5)¢
PCa 41 9 2t (g)*
BCa 4 2 1t (F

Bea, carcinoma the bile duct; Pca, carcinoma of the pancreas; GI, gastrointestinal; IORT, intraoperative radiation therapy; Pcy,
cystic tumor of the pancreas; Pen, endocrine tumor of the pancreas; Vca, carcinoma of ampulla of Vater.

IORT (-), surgical resection without IORT; IORT (+), surgical resection with IORT.

*Total number of cases for procedure; *no. patients with occlusion of the portal system.

Table 2 Clinical features of three patients with GI bleeding

Surgical procedure/

Radiation

Patient no. Sex Age Diagnosis reconstruction PV resection dose of IORT (Gy) Initial bleeding (POM)
1 M 61 BCa PD/Imanage - 30 36
2 F 56 PhCa PD/Imanage Wedge resection 30 26
3 M 57 Phca PD/Imanage - 35 9

BCa, carcinoma of the bile duct; G, gastrointestinal; IORT, intraoperative radiation therapy; PD, pancreatoduodenectomy;
PhCa, carcinoma of the head of the pancreas; POM, postoperative months; PV, portal vein.
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Case 2

A 56-year-old, woman underwent PD with IORT for
PhCa. Gastrointestinal bleeding was recognized at

Flgure 1 Case 1 Endoscoplc examination revealing esoph-
ageal varix (a). Portography via the superior mesenteric artery
(b) shows occlusion of superior mesenteric vein.

Table 3 Patient clinical course
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26 POM. Computed tomography at the time of initial
bleeding (Fig. 2) demonstrated occlusion of the SMV
and collateral circulation. These findings were not noted
at the follow-up examination and GI bleeding of
unknown cause was therefore repeated. Endoscopic
examination at 90 POM (Fig. 3a) revealed bleeding of
remnant stomach varix. Angiography (Fig. 3b,c)
showed occlusion of the SMV. The collateral circulation
flowed back to the PV through the elevated jejunum,
remnant stomach and SV.

Case 3

A 57-year-old man underwent PD with IORT for
PhCa. Gastrointestinal bleeding was recognized at
9 POM. Computed tomography at 11 POM demon-
strated occlusion of the SMV and that the collateral cir-
culation went through the elevated jejunum, anterior
wall of the remnant stomach, splenic hilus and SV.
Angiography (Fig. 4a) showed occlusion of the SMV,
and percutaneous transhepatic portography (Fig. 4b)
revealed stenosis of the SV at the portal confluence. The
SV blood pressure had risen to 27 cmH,0 and PV
blood pressure was 7.5 cmH,0. Endoscopic examina-
tion at 20 POM (Fig. 4c) revealed a bleeding ulcer in
the elevated jejunum.

Clinical course

Case 1 experienced repeated bleeding from 36 to
52 POM, and a total of 44 units of blood were trans-
fused; however, there were no episodes of bleeding after
52 POM (Table 3). The patient had a relapse at
87 POM and died of cancer at 98 POM. In case 2, the
first episode of GI bleeding was recognized at 26 POM
and its cause was ascertained at 90 POM. During this
period, a total of 60 units of blood were transfused; cur-
rently, at 98 POM, the patierit is under close follow up.
In case 3, the stenosis -of SV at the portal confluence
showed occlusion at 24 POM and a metallic stent was
inserted between the PV and the SV. Gastrointestinal
bleeding was not noted again until 54 POM.

DISCUSSION

In patients with PCa and BCa, the survival rate after
surgical resection remains very low.“ Intraoperative
radiation therapy is a common adjuvant therapy to
improve the treatment outcome, but its efficacy remains

GI bleeding (POM)  Blood wansfusion (total units) Clinical course Recurrence  Follow-up months
1. 36-52 44 52 POM: GI bleeding (-) +, 87 POM 98, DOD
2. 26-92 60 92 POM: close follow up - 98, AW
3. 9-23 16 24 POM: GI bleeding (-) - 54, AW

AW, alive and well; DOD, died. of disease; GI, gastrointestinal; POM, postoperative months.
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Figure 2 Case 2. Computed
tomography showing occlusion
of superior mesenteric vein
and collateral  circulation
(arrows).

Figure 3 Case 2. Endoscopic examination demonstrating remnant stomach varix (a). Portography via superior mesenteric
artery (b) and splenic artery (c) reveals occlusion of superior mesenteric vein and collateral circulation through splenic vein

(arrow).

Figure 4 Case 3. Portography via superior mesenteric artery (a) and percutaneous transhepatic portography (b) at 14 post-
operative months (POM) shows occlusion of superior mesenteric vein and stenosis of splenic vein (arrow). Endoscopic exami-
nation at 20 POM (c), reveals ulcer in the elevated jejunum. )

controversial. While there have been reports of reduced Various series of trials were conducted in order to
local disease recurrence!®!:!® and improved disease-free ~ examine the benefits of IORT for PCa.>!!"*® In all
survival and survival rates,'>"’ it has also been reported  series, IORT was considered to have been safe in the
that IORT does not extend survival time.>'® short term following surgery.>'!™** However, because
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‘treatment outcome of PCa is extremely poor, there are clinical trial on optimum doses, long-term safety and
no reports of long-term safety following IORT. Autopsy benefit of IORT is necessary.

analyses assessing radiation damage to various tissues

after IORT have demonstrated fibrosis of the retroperi-

toneal soft tissues and the portal vein.'®?° Fibrosis of tis-
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Hepatic Hemangioma Presenting Atypical Radiologic Findings:
A Case Report

Ayu Hosokawa,* Tetsuo Maeda,* Ukihide Tateishi,* Mitsuo Satake,*
Ryoko Iwata,* Hidenori Ojima,** and Yasuaki Arai*

A 69-year-old woman was referred to our hospital due to a liver tumor that was incidentally
noted on ultrasound (US). US revealed a pedunculated mass of 5 cm in diameter, with a hetero-
geneous echo pattern. On arterial phase dynamic contrast-enhanced computed tomography
(CT), a tiny enhancing dot in the upper aspect of the mass was seen; whereas, the main portion
of the lesion appeared as hypoattenuating. The tumor was of low intensity on T1-weighted
magnetic resonance (MR) images, and showed slightly heterogeneous high intensity on T2-
weighted MR images. The most characteristic feature of the tumor was its exophytic appearance.
On post-gadolinium hepatic arterial dominant-phase MR images, the tumor showed nodular
enhancement centrally, with progressive spread of enhancement on later images. Angiography
showed dilatation of the right posterior inferior branch of the hepatic artery and C-shaped
opacification. Since we ¢ould not rule out malignancy for these nonspecific radiologic findings,
a partial resection of the liver was carried out, resulting in a pathological diagnosis of hepatic
hemangioma. This hemangioma had marked hyalinization and fibrosis, causing a heterogeneous
appearance on MR images. The tumor presented an exophytic appearance, which caused some

diagnostic confusion.

Key words: hepatic hemangioma, exophytic appearance, hyalinization

InTrRODUCTION

HEMANGIOMA, THE MOST COMMON BENIGN HEPATIC
tumor, is frequently incidentally detected by
ultrasound (US) and computed tomography (CT) in
asymptomatic patients. It is therefore important to dis-
tinguish hemangioma from other hepatic neoplasms.
In cases of typical hemangioma with characteristic
findings, imaging modalities are highly reliable for diag-
nosis. However, there are a few atypical hemangiomas
that may cause difficulties for radiologic diagnosis. We
report the case of an atypical hepatic hemangioma
presenting an exophytic appearance mimicking hepatic
malignancy. .
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CASE REPORT

A 69-year-old woman was referred to our hospital due
to a liver tumor that was incidentally pointed out by US.
On physical examination, the abdominal mass was not
palpable. Liver function studies were normal. Serum
levels of carcinoembryonic antigen, a-fetoprotein, and
PIVKA-II were all within normal ranges. Hepatitis B
surface antigen and hepatitis C antibody were negative.

US revealed a 5 cm pedunculated mass with hetero-
geneous echo pattern. Nonenhanced CT scan showed
the exophytic mass in the right posterior inferior portion
of the liver. After intravenous administration of contrast
material, the arterial-phase CT showed minimal and no
enhancement except for a-tiny enhancing dot in the
anterior aspect of the mass. Although the delayed-phase
CT indicated more than half of the mass showing slight
enhancement, the mass appeared hypoattenuating
relative to the normal liver parenchyma (Fig. 1). 4

The tumor was of low intensity on T1-weighted MR
images, and was moderately hyperintense on T2-
weighted MR images. Hepatic arterial-dominant phase
post-gadolinium MR images showed nodular enhance-
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Fig. 1.
A: Nonenhanced CT scan shows an exophytic mass of 5 cm in diameter in the right posterior inferior portion of the ! {
! A }

liver (arrows), and the liver parenchyma (arrowheads).
B: After intravenous administration of contrast material, arterial-phase CT shows a tiny enhancing dot (arrow)

isoattenuating to aortic enhancement.
C: The main part of the tumor (arrows) shows heterogeneous enhancement hypoattenuating compared to that of

liver parenchyma (arrowheads) on delayed images.

ment centrally, with progressive enhancement on
delayed images (Fig. 2).

Hepatic angiogram showed dilatation of the right
posterior inferior branch of the hepatic artery and C-
shaped opacification (Fig. 3).

Since we could not rule out malignant tumor based
on these radiologic findings, partial resection of the liver
was carried out. At surgery, a round tumor with capsule
was seen, but no adhesion or peritoneal fluid was noted.
The tumor was pedunculated and connected to the liver
(subsegment 6) by a stalk of 3 cm in length. Macroscop-

‘ically, the tumor measured 6.0x5.5x4.5 cm and was
whitish, elastic, slightly firm, and well demarcated from
the surrounding liver parenchyma. The cut surface of
the tumor showed a whitish hyalinized area with dark

. red patches centrally and a tan-to-yellowish area periph-
erally (Fig. 4A). Histologically, there were multiple
vessels of various sizes with marked hyaline-like degen-
eration in the central area, whereas small-sized vessels
with rich fibrous stroma were predominant in the pe-
ripheral area (Figs. 4B, C). Somewhat large venous and
arterial branches and large lymph vessels were seen in
the border between the tumor and liver parenchyma. A
pathological diagnosis of hepatic hemangioma was made.

The postoperative course was uneventful, and the
patient was discharged 10 days after surgery.

Discussion

Hemangioma is the most common benign tumor of the

372

liver. The incidence of hemangioma in the general pop-
ulation varies in published reports from 0.4% to 20%.

The typical radiologic features of cavernous heman-
giomas have been well described, and it is usually easy
to differentiate hemangioma from other liver tumors.
However, the present case had atypical radiologic
features, which caused some diagnostic confusion.

The typical US appearance is that of a homogeneous,
hyperechoic mass with well-defined margins and some
posterior echo enhancement.” In contrast to these fea-
tures, in the present case, the internal echo pattern was
partially hypoechoic and heterogeneous.

Strict criteria for the classic CT appearance of hepatic
hemangioma include: relative hypoattenuation compared
with normal liver on precontrast images, early peripheral
enhancement, progressive spread of the opacified area
towards the center of the lesion, and complete isoattenu-
ating fill-in occurring not less than 3 minutes nor more
than 60 minutes after contrast material administration.’
Although the present tumor had a tiny enhancing dot in
the arterial phase, early peripheral enhancement and
progressive opacification towards the center of the lesion
was not clear.

Hemangioma typically demonstrates marked high
intensity on T2-weighted MR images and is usually
spheroid or ovoid (87%).>* However, the present tumor
showed a moderately hyperintense and heterogeneous
appearance on T2-weighted MR images.

In the present case, the hepatic angiogram showed
dilatation of the right posterior inferior branch of the

RADIATION MEDICINE
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Fig. 2. Coronal A and axial B T2-
weighted MR images show a moder-
ately hyperintense and heterogeneous
mass (arrows) arising from the posterior
inferior segment. On post-gadolinium
MR images, tumor shows nodular
enhancement (rrows) on early phase C,
and progressive enhancement on
delayed phase D.

Fig. 3.

A: Selective hepatic angiogram shows dilatation of the right posterior inferior branch
of the hepatic artery and C-shaped opacification.

B: Venous phase of hepatic angiogram shows mildly persistent peripheral enhancement.

Volume 23, Number 5 373
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Fig. 4.

A: The resected tumor-is a 6.0x5.5x4.5 cm mass with a 3-cm-long stalk. The cut surface of the tumor
shows the whitish hyalinized area with dark red patches centrally and the tan-to-yellowish area

peripherally. The stalk is seen (arrowhead).

B: The peripheral area of the tumor shows small-sized vessels with rich fibrous stroma.
C: The central area shows multiple vessels of various sizes with marked hyaline-like degeneration
(Hematoxylin-eosin stain, original magnification x40).

hepatic artery. Despite dilated feeding vessels, tumor
vessels or vascular enhancement were not recognized.
Dilated and tortuous feeding arteries are generally rare
in hepatic hemangioma.’

The present tumor demonstrated radiologic findings
inconsistent with those of typical hemangioma in all
modalities. Nevertheless, this tumor showed a tiny
enhancing dot in the arterial-phase CT scan that was
considered to be consistent with the “bright dot” sign.
Jang et al. advocated that this sign could be helpful in
diagnosing small hemangiomas with nonspecific
hypoattenuation at the arterial phase and portal venous
phase of spiral CT.® In our case, there might have been a
chance of a correct diagnosis preoperatively. However,
the “bright dot” sign is characteristic of small heman-
giomas (<2 cm in diameter), and it is uncertain whether
this sign is reliable for large hemangiomas like our case
(>4 cm in diameter). Further experience is needed.

The surgical procedure for benign hepatic tumors has
been controversial. Terkivatan ef al. reported that they
advised surgery for any benign hepatic tumor that caused
severe complaints and when there was an uncertain
diagnosis.7 In the present case, since the patient was
asymptomatic, a radiologic follow-up or percutaneous
needle biopsy might have been a reasonable option.
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However, we selected resection for the uncertain hepatic
tumor because of its relatively large diameter, risk of
rupture of the exophytic lesion, and the inability to ex-
clude malignancy.

Histopathologically, multiple vessels of various sizes,
remarkable hyalinization, and fibrosis of the stroma were
present without a cavernous pattern in our case. The
pathological diagnosis of hemangioma was based on the
presence of variably sized, endothelial-lined vascular
channels.

We considered various reasons for these atypical
radiologic features. First, remarkable hyalinization and
fibrosis without a cavernous pattern of the tumor can
be causative of minimal enhancement. Some investi-
gators reported that the reasons for nonenhancement
of hemangioma were slow flow in the central sinusoids,
central fibrosis, central thrombosis, and hemorrhagé.iS
Yamashita ef al. advocated that enhancement patterns
and hemodynamic characteristics of hemangiomias
could vary depending on the internal architecture of the
lesion.? Second, the current tumor presented an exophytic
appearance. According to Brancatelli e7 al., 12% of
hemangiomas demonstrate exophytic growth.! More-
over, pedunculated hemangiomas are very rare.'? Third,
the relatively large size of the present tumor could have
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