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Treatment of Locally Unresectable Carcinoma of the Pancreas
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From January, 1981 to December, 1985, 22 patients with locally unresectable carcinoma of the
pancreas were treated in the Department of Therapeutic Radiology, Seoul National University
Hospital. Radiation was given in two split courses; each consisting of 2000 cGy over two weeks
sepatated by two-week rest period. 5-FU was administered on the first three days of each
radiation therapy course. FAM (5-fluorouracil, adriamycin, mitomycin) was administered for
maintenance chemotherapy. For pain control, complete relief was obtained in 22% (4/18) of
patients and partial relief in 39% (7/18). Median survival was 31 weeks.

Pretreatment performance status was the only statistically significant prognostic factor.
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INTRODUCTION

Carcinoma of the pancreas is an insidiously
developing, relentlessly progressive, and nearly
universally fatal malignancy arising in the epigas-
tric retroperitoneum. Carcinoma of the pancreas
diagnosed at an early stage and localized 1o the
pancreatic parenchyma is the only clinical circum-
stance in which the disease is amenable to poten-
tial cure. Unfortunately, more than 85% of patients
have surgically incurable disease at the time of
diagnosis. The reported 5-year survival rate for
surgically resectable pancreatic carcinoma is less
than 5%; this has not been improved by super-
radical surgical removal of the tumor®?. Palliative
treatment for metastatic disease has been particu-
larly frustrating since there is no evidence that
single or multi-drug chemotherapy contributes to
prolongation of survival.

Although seldom diagnosed at a stage suitable
for potentially curative surgery, pancreatic car-
cinoma will appear in about 30% of patients as
locally unresectable disease without evidence of
distant metastasis®. Such a presentation would
raise the hope of possible utility of regional treat-
ment such as radiation therapy.

A recent study by the Gastrointestinal Tumor

Study Group (GITSG) demonstrated prolonged
survival when surgery was followed by radiation
therapy and 5-fluorouracil (5-FU) administation®.
Qur study evaluates the treatment results of radia-
tion therapy combined with 5-fluorouracil for
locally unresectalbe pancreatic carcinoma at the
Department of Therapeutic Radiology, Seoul Na-
tional University Hospital from January, 1981 th-
rough December, 1985.

PATIENT SELECTION AND METHODS

Between January, 1981 and December, 1985, 27
patients with carcinoma of the pancreas were
seen at the Department of Therapeutic Radiology,
Seoul National University Hospital. Of these, 5
patients, who received palliative radiation therapy
only without chemotherapy, were excluded from
this study. 6 patients were dignosed by only clini-
cal grounds without histologic confirmation. Diag-
nostic and metastatic work up was performed by
physical examination, blood chemistries, com-
puterized tomography (CT), ultrasound, endosco-
pic retrograde cholangiopancreatography (ER-
CP), radionuclide studies and/or tumor markers.

Radiation was delivered by 6 or 10MV linear
accelerator and was given in two split courses;
each consisting of 2000 cGy given over 2 weeks
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Table 1. Patient Characteristics

Table 2. FAM Chemotherapy Regimen Drug Scheduie

Characteristic No. of patients (%)

Sex
Male 13 (59)
Female 9 {41)
Age (years)
Median 53
Range 40 — 66
Initial performance status
ECOG 0 115)
1 8 (36)
2 10 (45)
3 3 (14)
4 0
Prior surgery
Bypass surgery 13 (59)
Exploration only 2 {9
Other 1 (5)
None 6 (27)
Primary site
Head 15 (68)
Body or Tail 7 {32)
Symptoms
Abdominal pain 16 (73)
Weight loss 15 (68)
Anorexia 10 (45)
Weakness 10 (45)
Jaundice 9 (41)
Back pain 8 (36)
Indigestion 5 (23)
Diabetes
Yes 6 (27)
No 16 (73)
CEA at the time of study entry
Under 5,0ng/ml 8 (36)
5.0 —10.0ng/ml 3 (14)
Over 10.0ng/ml 1 {8)
Unknown 10 (45)

Weekly schedule

Drug

Dose Days
5-Fluorouracil 600mg/m? IV 1,8,26,36
Doxorubicin 30mg/m21V 1,29
Mitomycin-C 10mg/m? 1V 1

Cycle repeated every 56 days

Table 3. Treatment Completion Status

No. of patients (%)

Began treatment 22 (100}
Completed course 1 19 ( 86)
Compileted course 2 12 ( 55)

Began maintenance therapy 8 ( 36)

(200 cGy/day 5 days/week) separated by two-
week rest period. Treatment fields were AP and PA
covering the tumor bed and the entire pancreas as
defined by computed tomography.

5-FU was administered by intravenous bolus at
a dose of 500 mg/M?/day on the first three days of
each 2000 cGy radiation therapy course.

Maintenance FAM chemotherapy was initiated
four weeks after completion of the last course of

radiation until tumor progression was evident or
for 2 years if not.

RESULTS

In many patients therapy was prematurely dis-
continued or maintenance chemotherapy was not
given, in the main, because of the appearance of
distant metastasis or severe general deterioration
of the patient (Table 3).

Toxicity (Table 4)

Nausea and vomiting were frequent complica-
tions. These problems, however, were seldom
severe not 1o be controlled by antiemetics. Hema-
tologic depression was observed in some patien-
ts. But no treatment was interrupted due to these
problems.

Pain control

Complete relief was obtained in 22% (4/18) of
patients and partial relief in 39% (7/18). Thus, it
was possible to reduce the dosage or alter the
class of analgesics in 62% (11/18) of patients who
used medication to control pain (narcotic analge-
sics, or nonnarcotics).

Survival

Survival period was measured from the day at
which locally unresectable disease was confirmed
surgically or from the day of initiation of irradiation
in patients who were not operated on. Survival
ranged from 2 to 143 weeks with a median survival
of 31 weeks. Survival curve were calculated by the
life-table method of Kaplan-Meier ( Fig. 1).

The Log-Rank test was used to study the prog-
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Table 4, Toxicities Related to Treatment

Degree No. of patients (%)
Nausea 13 (59)
Vomiting 6 (27)
Diarrhea 2 {9
Anemia

9.5 — 11.00% 4 (18)

Under 9.5g% 4 {18)
Leukopenia

2,000 — 4,000/mm? 5 (23)

Under 2,000/mm3 0
Thrombocytopenia

50,000 — 90,000/mm? 1 (5)

Under  50,000/mm? 0

nostic influence of pretreatment variables on sur-
vival. Bypass surgery, primary site, diabetes, and
pretreatment CEA level did not have significant
survival influences. Pretreatment performance
status (ECOG 0 & 1 vs. 2 & 3) was the only statis-
tically significant prognostic variable in this study
(p<0.05).

DISCUSSION

In 1922, Richards® reported the use of external
beam radiation therapy for pancreatic carcinoma,
describing excellent pain relief in two of the three
treated patients. There were anecdotal case
reports of effective palliation of pain with external
irradiation in the 1920s and 1930s. However, the
deep location of the pancreas and its intimate
anatomic association with the bowel, liver, kid-
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Table 5. Prognostic Factors

Factors P — value
Performance status
ECOG O0-1 <0.05
2-3
Bypass surgery
Performed NS
None
Primary site
Head NS
Body or Tail
Diabetes
Yes NS
No
CEA Jevel
0.5ng/ml NS
> 0.5ng/mi

* NS : Not significant

neys, stomach, and spinal cord largely precluded
the delivery of definitive doses of external beam
irradiation prior to the megavoltag era®"%%.

Hence, cancer of the pancreas acquired a repu-
tation of being radioresistant. The development of
megavoltage X-rays (over 1MV) facilitated the use
of high doses of radiation to treat deep-seated
tumors including pancreatic carcinoma, with rela-
tive sparing of adjacent normal tissues. The first
megavoltage serises by Philips reported effective
palliation of symptoms in 25% of patients with
doses of 4400 to 5000 roentgens over 4 weeks'®.
A dose-response relationship for unresectable
pancreatic carcinoma to megavoltage radiation
therapy may be suggested by comparing the
various radiation treatment series of patients using
palliation of symptoms and overall survival as the
end points of treatment'™?, The relatively low
doses of external beam irradiation (4000-5000
rad) that may be safely delivered to the pancreas
can achieve some degree of palliation (20-40%)
but fail to affect survival!®'#1®,

Chemotherapy combined with radiation therapy
has been used in carcinoma of the pancreas with
some success in prolonging survival and provid-
ing palliation of symptoms in locally advanced
unresectable disease. In 1958 Heidelberger et al'®
demonstrated that regression of certain trans-
planted animal tumors was enhanced by the addi-
tion of 5-fluorouracil (5-FU) to radiation therapy. In
a prospective trial at the Mayo Clinic, 64 patients
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with locally advanced unresectable pancreatic
carcinoma were given 3500 to 4000 rad external
beam irradiation and were allocated randomly to
receive 5-FU or placebo.

The patients treated 5-FU in combination with
radiotherapy had a mean survival of 10.4 months,
significantly superior to the survival time of 6.3
months in the radiotherapy alone group!®.

In 1973, Haslam et al® reported 23 patients who
had regional pancreatic adenocarcinoma and
were treated with curative intent. Radiation ther-
apy was administered in three series of 2000 rad in
ten fractions spaced by intervals of 2 weeks and
the total dose ranged from 5040 to 6680rad. In
three of these patients treatment could not be
completed. Thirteen of the patients received 5-
fluorouracili during irradiation. Six additional pa-
tients with widespread disease were treated as
well. Median survival of the 23 patients with local-
ized disease was 7.5 months, with 6 patients alive
at 30 months.

To determine whether a therapeutic advantage
actually exists for high dose radiation compared
to lower doses of radiotherapy, the Gastrointesti-
nal tumor study group performed a prospective
study in which 84 patients with locally unresecta-
ble pancreatic adenocarcinoma were allocated
randomly to receive high-dose radiation therapy
(6000rad) alone, high-dose radiation (6000rad)
and 5-FU, or low-dose radiation (4000rad) and
5-FU%. The median time to disease progression
for patients with 6000rad radiotherapy alone was
13 weeks, compared to 33 weeks with 6000rad
and 5-FU and 30 weeks with 4000 rad radiother-
apy alone was 23 weeks, however, the median
survival time was 40 weeks for patients given
6000rad and 5-FU, 42 weeks for patients given
4000rad and 5-FU.

The optimal chemotherapy regimen to be used
in combination with radiation therapy has yet to be
determined. The addition of semustine to 5-FU
and 6000rad of external beam irradiation by the
Southwest Oncology Group'” in an uncontrolied
series failed to improve the results obtained by the
GITSG for 5-FU with irradiation. An attempt to
exploit the potential radiosensitizing effects of
doxorubicin was proved to be unsuccessful when
the drug was given with 4000rad of external beam
radiation in a frial by the GITSG'®. The doxoru-
bicin-radiotherapy treatment regimen was asso-
ciated with a median survival of 33 weeks and
severe toxicities. It is of considerable interest to
observe whether such results will improve if radia-

tion therapy is combined with more potent drug
combinations, such as the SMF (streptozotocin,
mitomycin, 5-fluorouracil) or FAM (5-fluorouracil,
adriamycin, mitomycin) regimens.

Our study utilized FAM as maintenance chemo-
therapy. But our resuits are inferior to those of
GITSG. In our study, comparing the results of
GITSG, premature discontinuation of radiation
therapy was more frequent because of the appear-
ance of distant metastases, severe general deteor-
ation or poor economic status. 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. The GITSG pro-
tocol evaluated on group of patients with more
tavorable prognosis than would have been the
case had selection of nonresectable tumors been
made solely on clinical grounds.

In our study, some of the patients without his-
tologic diagnosis might have had already regional
or distant metastasis.

There is at present no standard treatment regi-
men for patients with advanced carcinoma of the
pancreas. Improved means of delivering ionizing
radiation and new chemotherapeutic agents need
to be developed and evaluated in patients with
good performance status. Careful delineation of
tumor margins, precision treatment planning, and
precision dose delivery can minimize damage to
adjacent normal. tissues. Interstitial implantation
and intraoperative electron beam therapy are
being studied as methods of accurate dose deliv-
ery. Improvement in radiotherapy through hyper-
fractionation and high linear energy transfer (LET)
radiation to minimize the oxygen enhancement
ratio (OER) could be used for enhancing the ther-
apeutic ratio. Combined modality regimens may
have much to offer in terms of improved palliation
and survival for patients with locally advanced
adenccarcinoma of the pancreas.
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