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Hepatic arterial infusion chemotherapy for
post-operative liver metastases from pancreatic cancer
in a patient with leukocytopenia: A case report
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Abstract. Here, we present a case of post-operative liver
metastases from pancreatic head cancer in a patient with leuko-
cytopenia, who was safely treated by hepatic arterial infusion
(HAI) chemotherapy consisting of gemcitabine and 5-FU. The
patient was a 61-year-old woman who underwent pancreatico-
duodenectomy for pancreatic head cancer, but was found to
be an unsuitable candidate for adjuvant systemic chemo-
therapy due to the presence of leukocytopenia. Five months
after surgery, a follow-up CT revealed two liver metastases.
Intravenous systemic chemotherapy was also contraindicated
due to the leukocytopenia. In the apparent absence of recur-
rence, excepting the liver metastases, we decided to administer
HAI chemotherapy, which had already been administered
following the curative surgery. HAI chemotherapy has been
shown to be associated with a lower incidence of systemic side
effects. Gemcitabine at a dose of 400 mg was administered via
a bedside pump and infused over 30 min. After gemcitabine
infusion, 250 mg of 5-FU was infused continuously over 24 h
from days 1 to 5. This comprised 1 cycle of therapy. The treat-
ment cycles were continued biweekly. After 10 cycles without
severe side effects, it was found that though the size of the meta-
static tumors was not reduced, tumor vascularity was. However,
after the 13th treatment cycle, local recurrence and lymph node
metastases were detected. By this time, the patient had recov-
ered from the leukocytopenia, and could thus be administered
systemic chemotherapy. In conclusion, HAI chemotherapy is
useful and safe for the treatment of malignancies confined to
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the liver, even in cases where the patient is in a reduced physical
condition.

Introduction

Pancreatic carcinoma causes more than 20,000 deaths every
year in Japan, with an overall 5-year survival rate of less than
5% (1,2). For patients with localized disease, radical surgery
may afford long-term benefits. However, even in patients who
undergo resection, the reported 5-year survival rate remains
in the range of 7-24%, and in most series the median survival
is only approximately 1 year, indicating that surgery alone is
usually inadequate. Even after curative resection, patients with
pancreatic cancer face a 50-80% local recurrence rate and a
25-50% chance of developing distant metastases (3).

Gemcitabine, a deoxycytidine analogue that competes for
incorporation into DNA, thereby inhibiting its synthesis, is the
key drug for the treatment of pancreatic cancer. Compared
to resection alone, adjuvant chemotherapy with gemcitabine
improves, although to a limited degree, survival in patients
with resectable pancreatic adenocarcinoma (4). However, a
major drawback of adjuvant therapy for pancreatic cancer is
the impossibility of administering the designated therapy to
20-30% of patients as a result of post-operative complications,
delayed surgical recovery or early disease recurrence (5,6).

Hepatic arterial infusion (HAI) of chemotherapeutic
agents is a treatment option for patients with primary or meta-
static hepatic malignancies confined to the liver. The use of
HAI chemotherapy is based on sound physiology and phar-
macology. First, liver metastases that grow beyond 2-3 mm
depend on the hepatic artery for vascularization, whereas
normal liver tissues are perfused by the portal vein (7.,8).
Second, HAI therapy allows drug delivery to hepatic metas-
tases not achievable by systemic administration, especially
drugs with a high systemic clearance (9). Third, first-pass
hepatic extraction of certain drugs results in lower systemic
concentrations, and hence less systemic toxicities (10). Phase I
studies of HAI chemotherapy with gemcitabine in patients
with liver malignancies were recently reported (11-13).
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Figure 1. Clinical course and changes in white blood cell (WBC) count. At the time of presentation of liver metastases, systemic chemotherapy could not be
administered due to the patient's leukocytopenia. After 13 cycles of the treatment, the HAI catheter and subcutaneous implantable port system were removed
due to tube trouble. However, by this time the patient had recovered from the leukocytopenia and was treated with systemic chemotherapy.

Figure 2. Abdominal computed tomography (CT). Two regions of liver metastases were detected in a follow up CT 5 months after surgery (a and b, arrows).
After 10 cycles of HAI chemotherapy, the vascularity of the tumors was reduced (c and d, arrows).

Herein, we report a case of a patient with pancreatic head
cancer and post-operative liver metastases, determined to
be an unsuitable candidate for systemic chemotherapy due
to leukocytopenia. The patient was treated safely by HAI
consisting of gemcitabine and 5-FU.

Case report

In May 2008, a 6l-year-old woman underwent pancreatico-
duodenectomy for pancreatic head cancer. Pathological
examination revealed invasive ductal carcinoma of the
pancreas head with three metastatic regional lymph nodes.

Tumor stage was found to be T1,-N1b,-MO, stage III according
to the International Union Against Cancer (UICC) classifica-
tion. The patient received pre-operative chemotherapy with
gemcitabine and oral S-1. Although two cycles of chemo-
therapy were originally planned, the second cycle was not
administered because the patient developed leukocytopenia.
The leukocyte count returned to within the normal range
pre-operatively, and the post-operative course was uneventful.
However, adjuvant systemic chemotherapy could not be
administered as the patient again developed leukocytopenia
(Fig. 1). Five months after surgery, a follow-up computed
tomography (CT) scan revealed two liver metastases (Fig. 2a
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and b). Due to the leukocytopenia, intravenous systemic
chemotherapy was contraindicated. In the apparent absence
of recurrence, excepting the liver metastases, we decided to
administer HAI chemotherapy, which had already been admin-
istered following the curative surgery and has been shown to
be associated with a lower incidence of systemic side effects.
Written informed consent was obtained from the patient, and
the treatment was undertaken with the approval of the Medical
Ethics Committee of Kanazawa University Hospital.

An intrahepatic arterial catheter was percutaneously
implanted after hepatic arteriography performed by right
femoral puncture. The catheter was then connected to a subcu-
taneous implantable port system, located in the lower right
abdominal area. Gemcitabine (400 mg) was dissolved in 50
ml of saline for administration by bedside pump over 30 min.
After gemcitabine infusion, 250 mg of 5-FU dissolved in 50
ml of saline was infused continuously over 24 h from days 1
to 5. This comprised 1 cycle of therapy. Each treatment cycle
was continued biweekly from hospital days 1 to 6.

After 10 cycles, a follow-up contrast-enhanced CT
revealed no decrease in the size of the metastatic tumors
[stable disease according to the Response Evaluation Criteria
in Solid Tumors (RECIST) guidelines]; however, tumor
vascularity was reduced (Fig. 2c and d). HAI treatment was
continued up to the 13th cycle without any severe side effects.
However, after the 10th treatment cycle (5 months from the
start of HAI chemotherapy), local recurrence was detected.
Moreover, due to partial thrombosis of the hepatic artery, it
was necessary to remove the HAI catheter and subcutaneous
implantable port system after the 13th cycle. At this time, the
leukocyte count had returned to within the normal range, and
the patient was administered systemic chemotherapy (Fig. 1).
Systemic chemotherapy was continued at an outpatient clinic
for 22 months after the institution of HAI treatment.

Discussion

Pancreatic cancer is a fatal disease, with a 5-year survival
rate of less than 5%. Surgery remains the only curative
option. Therefore, in order to improve the prognosis for
patients with carcinoma of the pancreatic head, we usually
perform radical pancreatic resection, including wide lymph
node dissection and complete removal of the extra pancreatic
nerve plexus of the superior mesenteric artery or celiac axis
(14-16). Compared to resection alone, adjuvant chemotherapy
improves, although to a limited degree, survival in patients
with resectable pancreatic adenocarcinoma (4). However, a
major drawback of adjuvant therapy for pancreatic cancer
is the impossibility of administering the designated therapy
to 20-30% of patients as a result of post-operative complica-
tions, delayed surgical recovery or early disease recurrence
(5,6). Theoretically, these issues may be addressed by the use
of neoadjuvant therapy, in order to ensure that more patients
are able to receive potentially beneficial adjuvant treatment.
Recently, several clinical studies of neoadjuvant chemo-
(radio)-therapy in pancreatic cancer have been reported
(20-24). In this case, we attempted two pre-operative cycles
of chemotherapy with gemcitabine and oral S-1. However,
only 1 cycle of chemotherapy was administered due to the
development of leukocytopenia.
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HAI chemotherapy has been studied most extensively in
patients with liver metastases from colorectal cancer treated
using fluorodeoxyuridine or 5-FU. Despite the significantly
higher response rates to HAI than to intravenous infusion, most
of these studies did not report a significant prolongation of
survival; nonetheless, meta-analyses were performed (25,26).
Arterial infusion chemotherapy with gemcitabine and 5-FU
has previously been reported for locally advanced pancreatic
cancer and liver metastases from pancreatic cancer (10,27,28).
Moreover, in certain Phase I studies, HAI chemotherapy with
gemcitabine was well tolerated when administered at doses of
up to 1,000 mg/m? infused over 400 min (8,9). Super-selective
HATI delivers high doses of chemotherapeutic agents into the
tumor vessels, producing increased regional levels with greater
effectiveness and a lower incidence/severity of systemic side
effects. Thus, as in the presented case, HAI chemotherapy
may be indicated for liver-directed treatment.

According to the pharmacokinetics of gemcitabine, when
1,000 mg/m? of gemcitabine is injected by intravenous infu-
sion over 30 min, the average maximum plasma concentrations
is 21,865+4,165 ng/ml by 15 min. It is reported that the flow
volume of the proper hepatic artery is approximately 330 ml/
min (25). When 400 mg of gemcitabine is infused into the
proper hepatic artery over 30 min, the local plasma concentra-
tion in the liver is approximately 40,000 ng/ml by 30 min. On
the other hand, the plasma concentration of 250 mg of 5-FU
infused into the proper hepatic artery over 24 h has been shown
to be 0.5 ug/ml. This concentration is equal to the concentra-
tion obtained following administration of 30 mg/kg (1,350 mg
for this patient) of 5-FU over 24 h (26). Vogl et al reported that
the maximum tolerated dose of hepatic intraarterial chemo-
therapy with gemcitabine was 1,400 mg/m? (8). Maruyama et al
reported that when 1,000-1,500 mg of 5-FU was infused into
the hepatic artery over 5 h, the maximum plasma concentra-
tion was 0.48 ug/ml, on average, and no grade 3 adverse effects
were noted. In this case, gemcitabine was infused at 400 mg
due to the presense of leukocytopenia (27).

At the time of presentation of liver metastases, systemic
chemotherapy could not be administered to our patient due
to the presence of leukocytopenia. After the 13th treatment
cycle, the HAI catheter and subcutaneous implantable port
system were removed due totube trouble. However, the leuko-
cyte count had been restored to normal range by this time, and
the patient was administered systemic chemotherapy.

In conclusion, HAI chemotherapy is useful and safe for the
treatment of malignant tumors confined to the liver, even in
patients in a poor general condition. A Phase I study of HAI
chemotherapy with gemcitabine and 5-FU is underway in
patients with pancreatic cancer with post-operative metastases
confined to the liver.
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