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Treatment of Locally Advanced Pancreatic Cancer
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From January 1981 to December 1991, forty patients with localized advanced carcinoma of the
pancreas were treated at the Department of Therapeutic Radiology, Seoul National University
Hospital. The treatment protocol consisted of two split course external radiation therapy with each
2000 cGy over two weeks separated by two week rest period. Intravenous 5-fluorouracil (5-FU)
was administered on the first three days of each radiotherapy course. Twenty three of these
patients were treated by maintenance 5-FU or FAM (5-FU, adriamycin, mitomycin) chemotherapy.
Median survival was 9 months and the 2-year survival rate was 10.0%. Good prognostic indicators
were good performance status, palliative bypass surgery and tumor located in the head of

pancreas.
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INTRODUCTION

Pancreatic cancer is a highly malignant disease
because it is technically unresectable due to local
extension of disease and spreads frequently
through blood stream or peritoneum. Furthermore,
most patients have no specific symptoms or signs,
which makes early detection of lesion difficult.
Therefore resectability with curative intent varies
from 10% to 25% of initially presented patients with
operative mortality rates of 10% to 30%Y. The main
surgical options of locally advanced tumor are
palliative biliary bypass surgery alone or in combi-
nation with elective gastroenterostomy.

Given the clinical limitations of variable individ-
ual modalities (surgery, radiation therapy, and
chemotherapy), increasing attention has been paid
to combination therapies. Among the many
chemotherapeutic agents, 5-FU is the only one
proven 1o be effective when combined with radio-
therapy. Combined chemoradiotherapy using 5-FU
was performed as a standard treatment in advan-
ced pancreas cancer for over 10 years in this
hospital and the treatment results were analyzed.

MATERIALS AND METHODS

From January 1981 to December 1991, 79 patients
with localized unresectable pancreatic cancer were
treated at the Department of Therapeutic Radiol-
ogy, Seoul National University Hospital. Among
them, 39 patients who received incomplete radio-
therapy or palliative radiotherapy without concur-

rent chemotherapy were excluded from this study.
This study is based on the remaining 40 patients.

Thirty patients of them were diagnosed with
pathologic examination. Most of these patients
were proven as adenocarcinoma except two;
mucinous adenocarcinoma in one and papillary
adenocarcinoma in the other. Ten patients were
diagnosed on only clinical ground without his-
tologic confirmation. Diagnostic work-up was per-
formed by physical examination, blood chemis-
tries, upper gastrointestinal study, ultrasonogra-
phy, endoscopic retrograde cholangiopancreato-
graphy (ERCP), computerized tomography (CT),
magnetic resonance imaging (MRI), and tumor
markers.

The patient characteristics are shown in Table 1.
The age ranged from 27 to 72 years and peak
incidence occured in sixth decade. The follow-up
period ranged from 1 to 33 months and median
follow-up was 8 months. Palliative bypass surgery,
including procedures such as Roux-en Y cholecys-
tojejunostomy, cholecystoduodenostomy, chole-
dochoduodenostomy, choledochojejunostomy
and gastroenterostomy was done in 23 patients,
and 4 patients had taken the exploration lapar-
otomy only. No surgical option was performed in 13
patients.

The forty patients were treated according to a
protocol consisting of 40 Gy external irradiation by
split course concomitant with intravenous 5-
fluorouracil (5-FU) 500 mg/m? given in a bolus
injection 4 hours before irradiation on each of the
first 3 days of each treatment course. The daily
irradiation fraction size was 2 Gy. The interval



332

Table 1. Patient Characteristics (n=40)

Characteristic No of patients (%)

Age (year)
range 27~72
median 56
Sex
male 29(725)
temale 11(27.5)
ECOG status
0~1 ; 16(40.0)
2~3 24(60.0)
CEA (ng/mi)
<25 6(15.0)
>25 17(42.5)
not checked 17(42.5)
Surgery
none 13(32.5)
exploration 4(10.0)
bypass 23(57.5)
Tumor size (cm)*
<5 11(27.5)
>5 23(57.5)
unknown 6(15.0)
Site
head 33(82.5)
body 5(12.5)
tail 2( 5.0)

*maximum diameter

between the 2 courses was 2 weeks.

Radiation was delivered by 6 or 10 MV linear
accelerator. The majority of number of treatment
ports were three, but occasionally two or four ports
were used. The target volume that received 40 Gy
was planned to include the primary tumor mass and
regional lymph nodes as shown on CT with an
adequate margin. Maintenance single 5-FU (n=14)
or FAM (5-FU, adriamycin, mitomycin) {(n=9)
chemotherapy was initiated four weeks after com-
pletion of the last course of radiation and continued
for two years or until tumor progression was evi-
dent. In general, during the early years of this study,
FAM chemotherapy was used for chemotherapy
and in the later years it was replaced by 5-FU
chemotherapy. Maintenance chemotherapy could
not be performed in 17 patients because of poor
performance status or protonged leukopenia.

The survival periods were measured from the
day of initiation of irradiation and survival rate was
calculated by Kaplan-Meier method?. The log-rank
test® was used to evaluate the prognostic influence
of pretreatment variables on survival.
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Fig. 1. Overall survival (N=40).

RESULTS

The data of 40 patients who had completed
external radiotherapy concomitant with 5-FU
chemotherapy were reviewed. During the follow-up
period five patients were lost and three are alive. In
eight patients maintenance chemotherapy was
prematurely discontinued because of severe
deterioration of general condition. Mild complica-
tions such as nausea, vomiting or diarrhea were
reported in 21 patients at some time during treat-
ment.

Complete and partial relief of pain were
obtained in 30% (n=12) and 40% (n=16) of the
patients, respectively, and it was possible to reduce
the dosage of or change to the less potent anal-
gesics in patients who used medication for pain
control.

Overall survival ranged from 1 to 33 months with
a median of 9 months. Survival rate is displayed in
the Fig 1. Actuarial 1-year and 2-year survival rates
were 30% and 10%, respectively.

The prognostic influence of pretreatment varia-
bles on survival was evaluated (Table 2). Patients in
good performance status (ECOG 0 & 1) had better
prognosis than those in poor performance status
(ECOG 2 & 3) (Fig. 2). Two-year survival rate was
16.1% in 16 patients with ECOG 0 &1 and 6.9% in-24
patients with ECOG 2 & 3 (p=0.04). Bypass surgery
and tumor located in the head had favorable in-
fluence on the survival (Fig. 3 & 4). Two year sur-
vival was 17.5% in 23 patients with bypass surgery,
and none of 17 patients who were not treated by
bypass surgery survived 2 years (p=0.01). Two-
year survival of 33 patients whose tumor located in
the head of pancreas was 12.1%, and none of 7



Table 2. Prognostic Factors

Factor No of pts  2-yr survival(%) p-value
Sex

male 29 7.7 .

female 1 17.9 NS
ECOG status

0~1 16 16.1

2~3 24 6.9 0.04
CEA (ng/ml)

<25 6 20.0

>25 17 7.3 NS
Surgery

none or

exploration 1 59 0.01

bypass 23 17.5
Tumor size (cm)**

<5 1 14.0

>5 23 109 NS
Tumor site

head 33 121

body or tail 7 0 0.0

*NS: Not significant
**maximum diameter
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Fig. 2. Survival by ECOG status.

patients whose tumor located in the body or tail of
pancreas survived 2 years (p=0.01). No significant
difference was shown between the subgroups
classified by sex, pretreatment CEA level and tumor
size.

Survival of patients treated with maintenance
chemotherapy was not different comparing with
patients who were not treated with it. Among
patients who received maintenance chemotherapy,
there was no siginficant difference in survival
between the patients treated with FAM and those
treated with 5-FU.
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Fig. 4. Survival by tumor site.

DISCUSSION

The incidence of pancreatic cancer is currently
increasing and ranks tenth in Korea as a cause of
cancer death?. Although diagnostic methods have
improved, early diagnosis of pancreatic cancerin a
early stage is still uncommon due to a lack of
specific symptoms and the rapid course of the
disease. In spite of advances in surgery, radiation
therapy, and chemotherapy, less than 2% of
patients survive five years after diagnosis®>®. Most
patients survive less than one year. In a limited
number of patients, surgical resection in early
stage offers a potentially curative treatment option.

A combination of radiotherapy and chemother-
apy was reported to result in a better median
survival than radiotherapy alone by Moertel” in
1969 and by Haslam® in 1973. The treatment for
locally advanced, unresectable pancreatic car-
cinoma remains radiation theray in combination
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with 5-FU, first described at Mayo clinic in 1969. It
has been reported that combined external beam
radiation with 5-FU resulted in median survival of
10.4 months compared with 6.3 months in extenal
beam radiation therapy only.

In 1981 the Gastrointestinal Tumor Study Group
(GITSG) published the results of a randomized
study® which compared high dose radiation alone
(60 Gy), high dose radiation therapy (60 Gy) plus
concomitant and subsequant 5-FU, and moderate
dose radiation therapy (40 Gy) plus concomitant
and subsequent 5-FU. The two combined modality
arms of the study involving 194 patients showed a
median survival of 10 months, whereas in the radia-
tion alone group median survival was 5.5 months.

An Eastern Cooperative Oncology Group
(ECOG) randomized study'®? on 91 patients, how-
ever, showed that combined modality treatment
was no better than 5-FU alone {median survival 8.3
months vs 8.2 months).

In 1988 randomized trial of the GITSG'Y com-
pared the survival of patients treated with multidrug
chemotherapy, SMF (streptozotccin, mitomycin,
and 5-FU) versus radiation combined with 5-FU
followed by the same three drug SMF combination.
In 43 patients, an improved median survival for the
combined modality therapy (42 weeks) compared
with chemotherapy alone (32 weeks) was demon-
strated. Overall survival following combined
modality treatment (41% at 1 year) was significantly
superior to SMF chemotherapy alone (19% at 1
year) by a two-tailed log-rank test (p<0.02). There-
after, many series'>!>¥ have confirmed that sur-
vival rate for combined radiation and chemother-
apy for locally unresectable pancreatic cancer is
better than that of radiation therapy alone or
chemotherapy alone.

The aim of our study is to confirm the results of
combined modalities and find out prognostic fac-
tors. In our study, median survival is 9 months which
is comparable to 9.6 months with 4000 ¢Gy and
5-FU and 9.2 months with 6000 cGy and 5-FU in
GITSG. In GITSG the strict criteria of locally
unresectable disease based on laparotomy
eliminated patients with small hepatic or peritoneal
metastasis that might not have been detected by
noninvasive studies and the patients was followed
up from the day of laparotomy. Whereas, in this
study, only the patients who had completed the
combined radiation therapy with concomitant
chemotherapy were included and follow-up was
based on the initial day of external radiation ther-
apy.

Among the three patients who survived more
than 2 years, two were dead at 28 and 33 months
and the other one patients is alive for 28 months,
whose patholgic type is papillary adenocarcinoma,
well differentiated. It is likely that pancreatic cancer
other than ductal adenocarcinoma, such as papil-
lary cystic adenocarcinoma, often show a more
indolent course and may remain in local area for
many years'®. Analysis for prognostic factor shows
that patients with tumors located at the head of
pancreas have significantly better survival (p<0.
007), and it is probably caused by the fact that
generalized peritoneal involvement is more com-
mon with carcinoma of the body and tail than with
carcinoma of the head and by the fact that car-
cinoma of the head of pancreas raise the obstruc-
tive hepatobiliary symptoms earlier than in car-
cinoma of other sites'®.

From the above poor results, it is clear that
current approaches to the treatment of pancreatic
cancer are inadequate. Surgery offers a small
chance of cure for localized tumors, but the proba-
bilities of distant metastasis and locoregional
recurrence remain unacceptably high. At this time,
treatment with radiation therapy and chemotherapy
does not promise cure,-but only offers palliation,
slight prologation of survival, and less morbidity.
There is evidence that a combination of surgery
and intraoperative and external beam radiation
therapies may be required to achieve better local
control. In the Massachusetts General Hospital'™!®
and Mayo clinic'® studies combining external beam
and intraoperative irradiation, local tumor control
has been improved and median survival is approxi-
mately 12 months, and the 2-year survival rate
varies from 12% to 55%. Unfortunately, the lack of
effective systemic treatment to prevent or control
distant metastatic disease has blunted the clinical
effect of these therapeutic advances. Future pros-
pects must grow out of continued trials of systemic
treatment in conjuction with appropriate local
modalities.
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