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Abstract

Problems have been reported in the treatment of pan-
creatic cancer with radiofrequency ablation (RFA), such
as the friability of the organ itself. This report presents
possible solutions to such problems. Although our pa-
tient suffered from locally advanced unresectable pan-
creatic cancer, she remained well at 18 mo after RFA
with no evidence of recurrence. To ameliorate the side
effects of RFA, after a palliative bypass procedure, the
subject was treated with combined radiotherapy and
chemotherapy. After this regimen had been admin-
istered, a contrast-enhanced computed tomography
scan confirmed that RFA is a viable approach to the
treatment of pancreatic cancer as the chemoradio-
therapy had resulted in marked tumor shrinkage and
pancreatic fibrosis; i.e., sufficient tumor ablation was
achieved without serious RFA-related complications,
such as pancreatitis or pancreatic fistulae. The pres-
ent case suggests that RFA combined with preceding
chemoradiotherapy is safe and effective for the pallia-
tive treatment of locally advanced pancreatic cancer.

© 2012 Baishideng. All rights reserved.

(4 9

Tap
JBaishideng®

WJCO | www.wjgnet.com

Key words: Chemotherapy; Locally advanced pancre-
atic cancer; Radiotherapy; Radiofrequency ablation

Peer reviewer: Thomas Yau, MBBS, MRCP, FHKCP,
FHKAM, Department of Medicine, Queen Mary Hospital,
University of Hong Kong, Room 405, 4/F Professorial Block,
102 Pokfulam Road, Hong Kong, China

Ikuta S, Kurimoto A, lida H, Aihara T, Takechi M, Kamikonya N,
Yamanaka N. Optimal combination of radiofrequency ablation
with chemoradiotherapy for locally advanced pancreatic cancer.
World J Clin Oncol 2012; 3(1): 12-14 Available from: URL:
http://www.wjgnet.com/2218-4333/full/v3/i1/12.htm DOI:
http://dx.doi.org/10.5306/wjco.v3.i1.12

INTRODUCTION

Radical surgery is the only potentially curative treatment

for pancreatic cancer, but only 5%-25% of cases are
indicated for resection due to its late presentation'"”,

Most cases of pancreatic cancer are diagnosed at an
advanced stage; i.e., when they display locally advanced
(presence of perineural and vascular invasion) or meta-
static disease (commonly in the liver, lungs and/or peri-
toneum). The prognosis of patients with unresectable
pancreatic cancer is dismal. The median overall survival
rate is 10-12 mo and 3-6 mo in patients with unresect-
able locally advanced cancer and metastatic disease, re-
spectively”. In patients with locally advanced pancreatic
cancer, chemotherapy with or without radiotherapy, has
been applied to induce tumor regression, obtain local
control, slow tumor growth and relieve pain and/or
symptoms. However, the treatment options for locally
advanced pancreatic cancer ate limited, and new thera-
peutic measures are required.

Radiofrequency ablation (RFA) is a local thermal
therapy that is widely used for the treatment of solid
parenchymal tumors' . In particular, it is effective for
treating liver tumors and has been successfully employed
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in palliative therapy for tumors in the lung, kidney, brain,
prostate and breast'”. Although RFA appears to be an
attractive treatment option for patients with unresect-
able, locally advanced and non-metastatic pancreatic
cancet, the risk of thermal injury to the soft and friable
pancreatic tissue has limited its clinical application. In-
deed, a high frequency of life-threatening complications,
such as necrotizing pancreatitis, has been reported after
RFA for pancreatic tumors'”, The aim of this report is
to describe the case of a patient with locally advanced
pancreatic cancer who was successfully treated with
combination therapy involving open RFA and chemora-
diotherapy, and thus, improve the safety and efficacy of
RFA for pancreatic cancer.

CASE REPORT

A 60-year-old woman with diabetes mellitus presented
with recent weight loss and a lack of appetite. A con-
trast-enhanced computed tomography (CE-CT) scan
revealed a pancreatic head tumor measuring 35 mm in
diameter (Figure 1A), which had infiltrated into the su-
perior mesenteric vein (SMV). Endoscopic retrograde
cholangiopancreatography demonstrated main pancre-
atic duct disruption in the head of the pancreas and dis-
tal common bile duct stricture. A diagnosis of pancreatic
adenocarcinoma was confirmed by endoscopic ultra-
sound guided fine-needle aspiration cytology. She was
then referred to our hospital for surgical treatment. Her
laboratory findings showed mild liver dysfunction and
elevated serum levels of carcinoembryonic antigen (CEA)
and carbohydrate antigen (CA) 19-9 (7.5 ng/ml., normal
< 5; 759 U/ml, normal < 37, respectively).

During laparotomy, there was no evidence of liver
metastasis or peritoneal involvement, but the tumor was
found to be bigger than suggested by preoperative imag-
ing, It had grown to a diameter of 40 mm and infiltrated
into the distal SMV at the level of the jejunal branch,
indicating locally advanced and unresectable disease.
The patient consequently underwent common bile duct-
jejunostomy and gastrojejunostomy. After the initial
operation, we planned to treat the patient with chemo-
radiotherapy to reduce the size of the tumor and induce
pancreatic fibrosis, followed by RFA if possible. Extra
beam radiotherapy was started one month after the by-
pass surgery using a 10 MV X-ray at a total dose of 4500
cGy in 180 cGy fractions. The patient was then offered
gemcitabine, which was administered intravenously at
1000 mg/m’ on days 1, 8 and 15 followed by a 1-wk rest
petiod. S-1 40 mg/ m’ was co-administered orally twice
daily on days 1 to 14 of each cycle. The cycles were
repeated every four weeks for four cycles. A second
CE-CT scan taken after the completion of chemoradio-
therapy confirmed that the pancreatic head mass had
shrunk (to 20 mm in diameter) (Figure 1B). Her serum
levels of CEA and CA19-9 decreased to 4.0 ng/ml. and
120 U/mlL, respectively. Since imaging studies revealed
no evidence of distant metastases and the patient was in
a good general condition, the patient elected to undergo
operative RFA after providing informed consent.
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Figure 1 Abdominal contrast-enhanced computed tomography scan. A:
Contrast-enhanced computed tomography (CE-CT) scan showing a tumor in
the pancreatic head before the first laparotomy (arrow); B: CE-CT scan taken
after the chemoradiotherapy showing a reduction in the size of the tumor (arrow);
C: CE-CT scan taken after the radiofrequency ablation showing a necrotic area
that is suggestive of an ablated tumor (arrow).

During the second laparotomy, fibrotic changes,
which had probably been induced by the chemoradio-
therapy, were observed in the duodenal wall and pancre-
atic head, including the tumor and surrounding normal
pancreatic tissue. Frozen section examination of a needle
biopsy specimen detected a small number of viable ma-
lignant cells in the necrotic fibrous tissue. We decided to
perform RFA as planned because radical resection with
vascular reconstruction was considered impossible. We
used the latest Cool-tip™ RFA system (Radionics Inc.)
and a cooled electrode (17-gauge, 15 cm in length with
2 cm insertion for rapid tumor destruction). The radio-
frequency needle was placed accurately into the tumor
under ultrasonographic guidance. The coagulative effect
of the treatment was monitored by intraoperative ultra-
sonography. Two overlapping ablations were performed,
the first lasted for 4 min 30 s, and the second lasted for
3 min 30 s, resulting in an intratumoral temperature of
99 C. An abdominal drainage tube was left in place
close to the ablated area.

After the procedure, the patient was intravenously
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infused with octreotide acetate for 5 d to prevent pancre-
atitis. Consequently, the patient’s postoperative course was
uneventful; i.e., without complications such as pancreatitis,
gastroduodenal bleeding, pancreatic fistulae and sepsis.
A CE-CT scan obtained 8 d after the RFA showed a ne-
crotic area in the head of the pancreas that corresponded
to the ablation site (Figure 1C). One month after the RFA,
her serum CEA and CA19-9 levels had returned to the
normal range. The patient received postoperative chemo-
therapy with tegafur-uracil and is alive at 18 postoperative
months with no signs of tumor recurrence.

DISCUSSION

The safety of RFA for pancreatic cancer is still under de-
bate. In 2000, Matsui e# a/” first reported 20 patients with
unresectable and metastatic pancreatic cancer who wete
treated with RFA. Of the 20 cases, two (10%) suffered
critical complications; one patient died from septic shock,
and the other from gastrointestinal bleeding. In 2004,
Elias ef a/" reported their experience of two patients with
multiple pancreatic renal cancer metastases who were
treated with RFA. Unfortunately, both patients died from
acute necrotizing pancreatitis and massive destruction of
the normal pancreatic parenchyma. They concluded that
because of the severe complications that it causes, RFA in
the pancreas is not recommended. Recently, other authors
have reported good postoperative results; i.e., no major
procedure-related morbidity or mortality, after treating
pancreatic cancer with RFA. To avoid damage to normal
pancreatic tissue, Varshney ez al” restricted the area of the
tumor that was ablated in a study of three patients with
unresectable pancreatic cancer. Moreover, Girelli ef al”
reported that reducing the RFA temperature from 105 ‘C
to 90 C resulted in a significant reduction in RFA-related
complications. However, it is inevitable that such mea-
sures will attenuate the cytoreductive effect of RFA.

This case is the first to demonstrate the safety and
efficacy of combining RFA with other palliative treat-
ments such as chemoradiotherapy as a treatment for
pancreatic cancer. We speculate that in the present case
the chemoradiotherapy-induced peritumoral fibrosis
reduced thermal conduction in the surrounding normal
parenchyma, even at a higher ablation temperature than
is recommended in the literature. Sufficient tumor abla-
tion was thus achieved without increasing the risk of
RFA-related pancreatitis or pancreatic fistulae. More-
over, RFA-related biliary injury and duodenal occlusion
were avoided by biliary and gastric bypass surgery. Post-
operative octreotide administration further reduced the
risk of complications after RFA.

Although gemcitabine monotherapy is accepted as a
standard first-line treatment for unresectable pancreatic
cancer, gemcitabine and S-1 combination chemotherapy
also has a favorable profile and results in a median over-
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all survival of 9.3 mo". Furthermore, several trials have
demonstrated that the addition of radiation to chemo-
therapy is beneficial in terms of overall survival”. On the
other hand, only a few studies have demonstrated a sur-
vival benefit of RFA for unresectable pancreatic cancer'.

The application of RFA to the treatment of pan-
creatic tumors is still at an early stage and is undergoing
research to improve its safety. The findings obtained in
this case led us to the conclusion that RFA combined
with preceding chemoradiotherapy is safe and might be
more effective than using either modality alone, which
could lead to better palliation of locally advanced pan-
creatic cancer. However, a case series study is required to
confirm our encouraging results.
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