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= Abstract =

Purpose : To evaluate the effectiveness and tolerance of patients of external
beam radiotherapy for carcinoma of the extrahepatic biliary system (EHBS)
including gall bladder (GB) and extrahepatic bile ducts (EHBD) and to
define the role of radiotherapy for these tumors.

Methods and_Materials : We retrospectively analyzed the records of 43
patients with carcinoma of the EHBS treated with external beam radio-
therapy at our institution between April, 1986 and July, 1994. Twenty three
patients had GB cancers and remaining 20 patients did EHBD cancers. Of
those 23 GB cancers, 2 had Stage |I, 12 did Stage IIl and 9 did Stage IV
disease, respectively. Male to female ratio was 11 to 12. Fifteen patients
underwent radical surgery with curative intent and 8 patients did biopsy and
bypass surgery alone. All of the patients except for 3 patients were treated
with 4500 cGy or higher doses postoperatively. Follow up periods ranged
from 11 to 82 months. Of those 20 EHBD cancers, one had Stage I, 2 did
Stage |I, 10 did Stage Ill and 7 did Stage |V disease, respectively. Male to
female ratio was 16 to 4. Sixteen patients underwent Whipple's procedure
or resection and drainage with curative aim and remaining 4 patients did
bypass surgery alone. Postoperatively 16 patients were irradiated with 4500
cGy or higher doses and 4 patients with 3180 to 4140 cGy. Follow up
periods ranged from 8 to 34 months.

Results : Overall median survival time of patients with GB cancer was 11
months. Median survival time for patients with Stage lll and |V disease were
14 months and 5 months, respectively. Corresponding two year. survival
rates were 36%(4/11) and 13%(1/8), respectively. Those who underwent
surgery with curative intent showed significantly better survival at 12 months
than those who underwent bypass surgery alone(67% vs 13%). None of the
patients died of treatment related complications. Median survival time for
entire group of 20 EHBD patients was 10 months. Median survivals of 10
Stage Il and 7 Stage |V disease were 10 and 8 months, respectively. Two
patients who underwent Whipple’s procedure had 11 and 14 month survival
and those treated with resection and drainage showed median survival of 10
month.
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Conclusion : Postoperative external beam radiotherapy for carcinoma of the
extrahepatic biliary system is well tolerated and might improve survival of
patients, especially those with resectable lesions with microscopic or gross

residual disease after surgery.
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INTRODUCTION

Primary malignancies of the gall bladder (GB) or
extrahepatic bile ducts (EHBD) are uncommon, but
highly lethal. Most series report overall 5-year sur-
vival less than 10% and approximately 20-30% of
tumors are resectable at presentation”). The main
routes of spread are by direct invasion to adjacent
structures and early metastases to regional lymph
nodes in 40-50% of patients”®. Retroperitoneal
nodal involvement occurs in 15-26% of patients® 2.
Peritoneal spread occurs in 20% of patients with GB
cancers? and in 9% of patients with EHBD
cancers”. The liver is also involved at an early
stage because of direct extension or metastases’.
Deaths from these cancers are usually results of
local regional disease, instead of distant metastases.

In the past, these lesions have been considered
resistant to radiation. Early experience with external
radiation therapy demonstrated good palliation with
occasional long term survival and suggested of
better results with higher dose” ">, To attain
higher doses without exceeding normal tissue
tolerance, several groups have more recently used
intraoperative techniques™ ™ or brachytherapy' 2,
Results to date appear promising, but the numbers
of patients are small and follow up periods are
short.

We retrospectively analyzed the record of 43
patients with carcinoma of the GB and EHBD
treated with external beam radiotherapy at our
Department to evaluate the - effectiveness and
tolerance of radiotherapy and to define the role of
radiotherapy for these tumors.

METHODS AND MATERIALS

We retrospectively - amé}lVZéd the records of 43
patients with carcinomé v,'gf tﬁe extrahepatic biliary
system (EHBS) treated with external beam radiothe-
rapy at our institution between April, 1986 and July,
1994. Twenty three patients had gall bladder can-
cers and remaining 20 patients did extrahepatic bile
duct cancers. All of the patients underwent surgical
procedures to obtain histological diagnosis and were
retrospectively restaged according to American Joint
Committee on Cancer (AJCC) staging system.

Prior to surgical procedures, patients were evalu-
ated with percutaneous transhepatic cholangiography
(PTHC), endoscopic retrograde cholangiopancreati-
cography (ERCP), Computed Tomography (CT) or
sonography of the upper abdomen or sonography.

Of those 23 papients. with GB cancers, 2 had
Stage !l disease, 12 did Stage Wl disease, and 9

Table 1. Distribution of Patients according to
AJCC Staging System

Gall Bladder Extrahepatic Bile Duct

Stage | 0 1
Stage || 2 2
Stage Il 12 10
Stage IV 9 7
Total 23 20

Table 2. Presenting Symptoms at Initial Dia-

gnosis

Gall Bladder Extrahepatic Bile Duct
. epigastric pain Jaundice (18)

or discomfort (21) Abdominal pain (4)

jaundice (4) fever (3)

abdominal mass (3) pruritus (2)

indigestion (2) nausea (1)

fever (1) fatigue (1)

pruritus (1) abdominal mass (1)
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Table 3. Distribution of Patients according to

Table 4. Distribution of Patients according to

Type of Surgery dose
Gall Bladder Extrahepatic Bile Duct Gall Bladder Extrahepatic Bile Duct
" Whipple 2 <4500 3 4
Sad;%asl 12 Resection and Drainage 14 4500 15 10
yp Bypass 4 5000 4 4
>5000 1 2
Total 23 20
Total 23 20

did Stage IV disease, respectively (Table 1). Male to
female ratio of GB cancers (11 to 12) was definitely
lower than that of EHBD cancers (16 to 4).
Presenting symptoms at initial diagnosis were epi-
gastric pain or discomfort, jaundice, abdominal
mass, indigestion, fever and pruritus in decreasing
order as shown in Table 2. Fifteen patients
underwent radical surgery with curative intent and 8
patients did biopsy and bypass surgery alone (Table
3.

Of those 20 patients with EHBD cancers, one
had Stage | disease, 2 did Stage !l disease, 10 did
Stage Il disease and 7 did Stage IV disease,
respectively. One patient with Stage | disease
underwent cholecystectomy for cholelithiasis and
turned out to have adenocarcinoma at the duct on
pathological specimen. As mentioned above, male
was predominant to female with ratio of 16 to 4.
Presenting symptoms at initial diagnosis were
jaundice, abdominal pain, fever, pruritus, nausea,
fatigue and abdominal mass in decreasing order.

Sixteen patients underwent Whipple's procedure
or resection and drainage with curative aim and
remaining 4 patients did bypass surgery alone.

All of the patients were postoperatively treated
with megavoltage external beam radiotherapy. They
were irradiated with 6 or 10 MeV photons from
Linear Accelerator, AP-PA portals were routingly
emplioyed. Treatment was given 5 times per week,
once a day. Daily dose was either 180 or 200 cGy.
Spinal cord was taken off at 4000 cGy with shrunk
boost field.

Table 4 showed distribution of the patients
according to total delivered dose.

Twenty of 23 patients with GB cancers and 16 of
20 patients with EHBD cancers received minimun of
4500 cGy. Although 7 patients received dose less

Table 5. Summary of Survival of Patients

Survival of Gall Bladder

Median
Overail 11 months
Stage It 14 months {36% at 2 year)
Stage IV 5 months (13% at 2 year)
Survival of Extrahepatic Bile Duct
Median
Overall 10 months
Stage 111 10 months (30% at 1 year)
Stage IV 8 months ( 0% at 1 year)

than 4500 cGy, they were treated with minimum of
4000 cGy and considered to be treated with curative
aim to get rid of microscopic residual disease.

Patients were followed by us or their referring
physicians after irradiation.

Follow up periods ranged from 11 to 82 months
for GB cancers and 8 to 34 months for EHBD
cancers. Because of inadequate follow up infor-
mation, we were not able to obtain exact local
control or failure rate. However, patients were
considered to die of local failure based on the fact
that patients with these tumors usually die of
infradiaphragmatic local faiture”. Actuarial survival
was calculated from the first day of radiotherapy
and statistical comparisons were done using Chi-
square test.

RESULTS
1. Gall Bladder Cancer

Overall median survival time of patients with GB
cancers was 11 months (Table 5). Two year survival
rates for patients with Stage H, lll and IV disease
were 50% (1/2), 36% (4/11) and 13%(1/8), res-
pectively.(Fig. 1) Median survival periods for patients
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Fig. 1. Actuarial survival rates for GB cancers accor-
ding to stage.
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Fig. 2. Actuarial survival rates for GB
according to type of surgery.

cancers

with Stage Il and IV disecase were 14 months and
5 months. Those - patients who were surgically
treated with radical surgery showed significantly
better survival than those treated with bypass sur-
gery alone with p-value less than 0.5 (67% vs 13%
at 12 month)(Fig. 2).

None of the patients died of treatment related
complications.

2. Extrahepatic Bile Duct Cancer

Median survial time for entire group of 20 pati-
ents with EHBD cancers was 10 months as shown
in Table 5. Median survival periods for patients with
10 Stage il disease and 7 Stage IV disease were
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Fig. 3. Actuarial survival rates for exirahepatic bile
duct cancers according to stage.
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Fig. 4. Actuarial survival rates for extrahepatic bile
duct cancers according 1o type of surgery.

10 months and 8 months, respectively. One patient
with Stage | disease died of recurrent disease at 13
month. Two patients with. Stage !l died of local
recurrence at 9 and 10 months, respectively. Sur-
vival rates at 9 month for Stage lll and [V patients
were 60% and 43 %, respectively(Fig. 3).

Two patients who underwent Whipple's procedure
died at 11 and 14 months, respectively. Sixteen
patients treated with radical surgery with curative
aim including 2 patients treated with Whipple's
procedure showed 11 months of median survival.
Actuarial survival rates at 9 month for patients
treated with radical surgery and those treated with
bypass surgery alone were 69% and 0%, .res-
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pectively(Fig. 4).
3. Complications

None of the patients died of radiation related
complications. Treatment break had to be interposed
during the treatment because of nausea in 2 pati-
ents and generalized fatigue in one patient.
However, those patients were able to complete their
treatments without affecting total dose. One patient
receiving greater than 5000 cGy developed duodenal
ulcer at 13 month following radiation therapy.
Another patient died of biliary sepsis which was
attributed to benign strictures within the biliary tract.

DISCUSSION

The tumors of extrahepatic biliary system vary in
their natural history to some extent, but it is evident
that most of these patients die of the result of
local-regional spread of cancer, even after curative
local treatment'. In fact, patients in our series
showed natural progression of this disease and
most of the tumors tend to be locally aggressive
with or without peritoneal seeding. Since distant
metastases are uncommon, treatment should be
directed towards these infradiaphragmatic sites of
failure.

Some components of local failure are seen in
80% of patients with GB cancers” %, The incidence
of local nodal metastases ranges from 26 to 52%2.
Liver involvement is seen in 52-65% of patients’ ¥
Peritoneal and omental involvement has been ob-
served in 18-38% of patients*® and is more
common when tumor invades the peritoneal surface
of the gall bladder. Kopelson et al. reported a 26%
incidence of local failure in ali EHBD cancers
following complete surgical resection”. The incidence
is much higher (59%) following resection of hepatic
duct cancers. Data summarized from 11 series
showed a 41% incidence of lymph node metastases
and a 36% incidence of liver metastases’.
Peritoneal involvement was seen in 9% of pati-
ents”. Abdominal skin recurrence has been reported
in both GB and EHBD cancers” ™2

Surgery has a diagnostic, palliative and, in some

cases, curative role in the management of EHBS
tumors. Because of anatomical limitations and early
spread to regional nodes and liver, curative surgery
is attempted in only about 15% of patients, with a 5
year survival of 5% and operative mortality of
11-28%%. Recent surgical literature does indicate a
higher resectability rate‘“, but failure patterns reported
by Kopelson et al. indicate the need for adjuvant
treatment™. Surgery also plays an important role in
defining tumor volume for postoperative irradiation.

Radiation has been shown to provide palliation as
well as an occasinal cure in these patients'" '* '™ '
'®  Radiation can be delivered externally, intracavi-
tarily, and intraoperatively. As in our study, irradiation
has been usually used in advanced stages of the
tumor with little hope of a cure. If adjuvant
irradiation is to provide any increase in survival, it
should be used soon after curative resection.
Smoron has shown that median survival was higher
in patients receiving 4500 cGy'Z’. Our study has
confirmed palliative role of irradiation as well as its
potentially curative role.

Also there are few reports of the use of adjuvant
irradiation for carcinoma of the GB. Pilepich and
Lambert reported on two patients irradiated for
tumors with serosal and lymphatic extent. At the
time of report, one was alive without evidence of
disease at 17 months; the other died of tumor one
year of treatment’".

Treadwell and Hardin reported on 41 patients with
GB cancers incidentally found at cholecystectomy.
Those receiving adjuvant radiation therapy showed a
significant increase in survival over those not
receiving adjuvant therapy. However, the survival
benifit was lost with longer follow up®. Vaittinen
treated 7 patients with adjuvant radiotherapy after
curative surgery, with a median survival of 63
months?. By comparison, 24 patients treated with
surgery alone showed a considerably shorter median
survival, 29 months. Mean survival for the two
groups were almost identical, 49 and 48 months,
respectively.

Early reports suggested excellent palliation and
extended survival by the additon of external
radiotherapy, with the possibility of occasional cure
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for EHBD cancers” ' ' '?. Terblanche reported long

term survival in 2 patients treated with T-tube
intubation followed by external radiotherapy. Further,
all patients surviving longer than 2 years had
received external radiotherapy”. Mittal et al.
suggested improved survival for higher dose®,
patients receiving more than 4500 cGy showing a
longer median survival (11 months) than patients
receiving less than 4500 cGy (4 months). All pati-
ents who were without evidence of disease at more
than one year had received the higher dose.
Patients in our study did have a microscopic or
gross residual “disease following surgery, although
patients underwent curative surgery. Overall median
survival periods were 11 months for GB cancers
and 10 months for EHBD cancers. These results
are similar to other reports and seem to be better
than results reported in surgery alone series. Thus,
patients who have high risk of residual disease after
complete resection are likely to get benefit from
adjuvant irradiation as reported by Fields et al.®
Doses of 4500-5000 cGy to the tumor bed and
regional lymph nodes are likely to provide loco-
regional tumor control, and for some patients, cure.

CONCLUSION

Postoperative external beam radiotherapy for car-
cinoma of the gall bladder and extrahepatic bile
duct is well tolerated and might improve survival of
patients, especially those with resectable lesions with
microscopic or gross residual disease after surgery.
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