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Abstract
Oily chemoembolization is a known method of treatment for he-
patic malignancies but was never used for pancreatic cancer. We
report the case of a 48-year-old patient with unresectable adeno-
carcinoma of the pancreatic head treated by repeated chemoembo-
lizations of the feeding (gastroduodenal) artery with gemcitabine-
in-lipiodol. After 10 procedures there was a marked decrease in
tumor. Radiologic examinations showed no signs of viable tumor.
The patient is alive and symptom-free 22 months after the start of
treatment. Oily chemoembolization should be investigated as a
technically simple, safe, and potentially effective palliative man-
agement of unresectable pancreatic head carcinoma.
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Pancreatic cancer is the fourth most frequent cause of death from
cancer [1, 2]. Despite recent advances in diagnostic techniques, it is
usually diagnosed in advanced stages. The median survival for
patients with nonresectable stages UICC III and IV is extremely
low: 4.8 and 2 months, respectively [1]. Usually, these patients
suffer from severe pain and/or jaundice.

At present, chemoradiotherapy is widely used for the treatment
of locally unresectable cancer of the pancreas, but results in only a
slight increase in survival times [1, 2]. Locoregional chemotherapy
is a relatively new concept of management: recently reported data
showed its beneficial effect on both symptoms and survival in
selected patients [3, 4].

We report a patient with unresectable, stage UICC IVA adeno-
carcinoma of the pancreatic head, successfully treated by repeated
selective oily chemoembolizations. To our knowledge, it is the first
use of such treatment for pancreatic cancer.

Case Report
A 48-year-old man was hospitalized on April 1999 with intense pain in his
upper abdomen for 3 months, marked weakness and weight loss (30 kg in
5 months). Also a large dense tumor was palpated in his epigastrium.

Ultrasound (US) with percutaneous biopsy and computed tomography
(CT) revealed a locally advanced, 77� 93 mm, unresectable ductal ade-

nocarcinoma of the pancreatic head with invasion in the portal vein wall.
Angiography (Fig. 1A) showed a rounded hypervascular malignant tumor
located in the head of the pancreas and supplied from proximal branches of
the gastroduodenal artery (GDA). No liver metastases were detected. Celiac
artery infusion (5-fluorouracil 600 mg/m2 for 4 days, mitomycin C 10
mg/m2 on day 1, cisplatin 60 mg/m2 on day 4) using angiographic cathe-
terization via the right femoral artery was performed without side effects.

In May 1999, CT showed an increase in tumor size to 85� 110 mm. It was
decided to perform oily chemoembolization. A 5 Fr Cobra catheter (Cook
Europe, Bjaeverskov, Denmark) was placed in the GDA and redistribution
embolization of its distal part was performed using two 5 mm Gianturco steel
coils (Cook). Then a mixture of 20 mg doxorubicin with 3 ml lipiodol ultrafluid
(Guerbet, Aulnay-sous-Bois, France) was injected into the proximal part of
GDA, and the catheter removed. Prophylaxis of pancreatitis included intrave-
nous infusion of octreotide (Novartis Farma, Basle, Switzerland) 0.05 mg twice
a day for 3 days. There were no complications. The patient noticed a slight
aggravation of his abdominal pain that diminished on the third day after
embolization. Laboratory analyses were within the normal limits. Endoscopy
showed no ischemic changes of gastric or duodenal mucosa. The patient was
discharged on the seventh day.

In June 1999, US and CT showed an increase in tumor size to 107� 145
mm. It was decided to perform chemoembolization using gemcitabine (Lilly
France, Fegershaim, France). A mixture of 400 mg gemcitabine with 3 ml
lipiodol ultrafluid (Guerbet) was injected into the proximal part of GDA
(Fig. 1B). The postembolization period was identical to that after previous
chemoembolization. CT performed on the sixth day showed almost com-
plete enhancement of the tumor by iodized oil (Fig. 1C). The patient was
discharged on the seventh day with improvement of his complaints.

During the next hospitalization in July 1999, the patient noticed no
abdominal pain or weakness. His body weight had increased by 3 kg.
Radiologic examination showed partial tumor response. At angiography
there was a marked decrease in tumor size and vascularization (Fig. 1D).
Because of recanalization of the previously embolized distal part of the
GDA, repeated chemoembolization of the tumor (400 mg gemcitabine in 5
ml lipiodol) was performed using hand compression of the GDA through the
abdominal wall [5]. The postembolization period was uneventful.

The patient received eight more procedures: in September and Novem-
ber 1999, and in January, March, May, July, September and November
2000. For every chemoembolization, we used 400 mg gemcitabine with 5
ml lipiodol injected into the GDA. At present (February 2001, 22 months
from the beginning of the treatment), the patient is asymptomatic. There is
no evidence of jaundice or extrapancreatic spread of the cancer. The size of
the neoplasm is 28� 30 mm and has been roughly stable since March 2000.
Follow-up CT, positron emission tomography and angiography, performed
3 months later, showed no evidence of viable tumor areas. No additional
treatment has been performed since November 2000.

Correspondence to: P.G. Tarazov, M.D., Research Inst Roentgenol, Lenin-
gradskaja st. 70/4, Pesochny, St. Petersburg, 197758 Russia; tel:�7 812
596 87 66, fax:�7 812 596 67 05, e-mail: crirr@peterlink.ru

CardioVascular
and Interventional
Radiology

© Springer-Verlag New York, Inc. 2001 Cardiovasc Intervent Radiol (2001) 24:424–426
Published Online: 8 November 2001 DOI: 10.1007/s00270-001-0040-8



Discussion
In view of the very slow progress in oncologic treatment, there has
been increasing interest in regional chemotherapy of pancreatic
cancer in the last few years [3, 4, 6, 7].

Most authors have used courses of 4- to 7-day celiac artery
infusion (CAI) performed every month [4, 6, 7]. An angiographic
approach [4, 6] or surgically placed port-catheter system have been
utilized [3, 7]. According to Link et al. [4], CAI of mitoxantron plus
5-fluorouracil plus cisplatin resulted in a 12-month median survival
of patients with UICC stage III pancreatic cancer versus 4.8 months
for a historical control group. Nazli et al. [7], using CAI of 5-flu-
orouracil plus mitomycin C, have reported a 10.5-month survival
versus 6.2 months for prospective control patients with tumors of
stages III and IV. Aigner et al. [6] noted a 33-week survival (vs 11
weeks for systemic chemotherapy) after CAI using mitomycin,
mitoxantron and cisplatin combined with degradable starch micro-
sphere embolization. Ohigashi et al. [3] performed surgical cannu-
lation of the GDA and the splenic artery with following
simultaneous infusion of methotrexate and angiotensin II; the mean

survival period for patients with tumor stage III was 14 months. No
serious complications or severe side effects have been reported by
any investigators.

It is known that the blood flow in pancreatic cancer tissue (45
ml/min/100 g) is markedly lower than in the normal pancreas (87
ml/min/100 g), liver and other adjacent organs [3]. Due to that fact,
only a small quantity of anticancer drugs reaches the tumor during
CAI. To try to overcome that problem, after failure of CAI, we have
used arterial oily chemoembolization as a new approach for selec-
tive delivery of chemotherapeutic drug into the pancreatic cancer
tissue. Because chemoembolization with doxorubicin-in-oil was
ineffective, we decided to use gemcitabine as a chemotherapeutic
drug effective for advanced pancreatic carcinoma [2] and, accord-
ing to its pharmacokinetics, suitable for selective arterial injection
[8].

To prevent potential complications of the procedure such as
postembolization pancreatitis, we performed redistribution emboli-
zation of GDA distal to pancreatic branches and intravenous infu-
sion of octreotide. On the other hand, no ischemic complications

Fig. 1A–D. A 48-year-old man with advanced nonresectable adenocarcinoma of the pancreatic head. A Celiac angiography shows a
hypervascular 9 � 8 cm tumor supplied from the gastroduodenal artery. B Catheter selectively placed in the gastroduodenal artery for
chemoembolization. C CT performed on the sixth day postembolization shows retention of lipiodol within the tumor (arrows). D, duodenum.
D Celiac angiography 1 month after chemoembolization. A marked decrease in tumor vascularity is seen. Some droplets of iodized oil are still
present in the tumor. Redistribution coils in the gastroduodenal artery are seen (arrow).
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after selective and even nonselective embolization of benign and
malignant pancreatic tumors have been reported previously [9, 10].

At present, we have used chemoembolization in a further eight
patients with stages III and IV pancreatic head carcinoma. Their
follow-up periods are between 2 and 14 months. Including this case
report, locoregional treatment caused partial response in three,
minor response or stabilization in four, and disease progression in
two patients. No serious complication appeared. Preliminary eval-
uation showed that there might be a correlation of response with
vascularity of the neoplasm, retention of iodized oil within the
tumor tissue, and development of collateral supply.

It is known that anticancer drug-in-iodized oil quickly leaves the
normal parenchyma of the liver, kidneys and other organs because
of washout but is retained within the tumor for a long time [11–13].
We can speculate that a similar effect may be seen in pancreatic
cancerous and noncancerous tissues. If this is so, a long-term
influence of drug-in-oil on pancreatic tumor can be achieved even
without superselective injection. Potentially, cancer located in parts
of pancreas other than the head (and difficult for selective cathe-
terization) may be treated using this technique.

In conclusion, oily chemoembolization appears to be safe and
technically simple technique that deserves further investigation as a
potentially useful method for palliative management of unresect-
able pancreatic head carcinoma.
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