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Abstract
Background and Aims-Radiotherapy has
been reported to be of benefit in pro-
longing the survival of patients with
cholangiocarcinoma. This study examined
whether radiotherapy in addition to endo-
scopic stenting improved survival.
Subjects-56 patients with obstructive
jaundice due to histologically confirmed
non-resectable cholangiocarcinoma.
Methods-A retrospective analysis of
these patients who were treated either
with endoscopic biliary stenting followed
by external beam radiotherapy and inter-
nal iridium-192 brachytherapy (n=28) or
with stenting alone (control group; n=28).
Results-The two groups were well
matched in age, sex, and stricture type.
Eighteen patients had a type I stricture
(control group: 11; radiotherapy group: 7)
at the time of diagnosis and 38 had a type
II or III stricture (control group: 17; radio-
therapy group: 21). The median (range)
overall survival from diagnosis was seven
(1-29) and 10 (4-75) months in the control
and radiotherapy groups respectively:
This difference did not reach statistical
significance (p=0.06), but survival plots
indicated a survival advantage in the radio-
therapy group in the first nine months after
diagnosis. Approximately one third sur-
vived longer than one year in both groups.
More patients in the radiotherapy group
required a stent change (1.9 v 0.9: p=005),
and also had a longer overall inpatient stay
(42 days v 19: p<0.001). When examined
on the basis of stricture type, there was a
survival advantage in the first 10 months
after diagnosis in those with a type II/III
stricture (seven and 11 months in the
radiotherapy and control groups respec-
tively: 0.Ol<p<0.05). There was no differ-
ence in survival between the groups in
those with a type I stricture. Numbers
surviving longer than one year, stent
survival, and number of stent changes
were all similar between the two groups
when examined on the basis of stricture
type, but length of hospital stay remained
considerably longer in all patients
receiving radiotherapy.
Conclusion-The survival advantage of
radiotherapy in those with a type II/III
stricture is seen only in the first 10 months
after diagnosis. The costs of radiotherapy
and significantly increased time spent in

hospital, however, raise doubts over its
routine use in the management of non-
resectable cholangiocarcinoma
(Gut 1996; 39: 852-855)
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Cholangiocarcinoma is a relatively slow grow-
ing tumour that rarely metastasises, but never-
theless has a high mortality.' Surgical resection
is possible in only a small proportion of
patients2`6 and, untreated, the mean survival
rate is less than three months.7 Palliative
approaches, such as endoscopic biliary drain-
age, improve the outlook with mean survival
times varying between three and 12 months,
although in most series there are a very small
proportion of patients who survive for several
years.4 8-12

Recent studies have suggested that cholangio-
carcinoma is responsive to radiotherapy, and
a variety of methods have been evaluated,
including external beam radiotherapy,9 13-18
intraoperative radiotherapy,19-21 internal radio-
therapy22-33 and the combination of external
and internal radiotherapy.30 34-3 Combinations
of internal biliary drainage with either internal
radiotherapy using iridium-192 alone22 25-29 or
with external beam followed by internal
iridium- 192 radiotherapy30 3436 have also been
examined. However, none of these studies were
randomised or controlled and they involved
only small numbers of patients. There have
not, however, been any prospective controlled
trials of radiotherapy and it is therefore difficult
to assess, on the basis of current evidence, the
true benefit of radiotherapy in the management
of cholangiocarcinoma. We present a retrospec-
tive study of the outcome of patients with cho-
langiocarcinoma who either received internal
and external beam radiotherapy plus endoscopic
biliary drainage or who were stented alone.

Methods
Between 1988-1994 142 patients were referred
to The Middlesex Hospital with suspected
cholangiocarcinoma and were stented at endo-
scopic retrograde cholangiopancreatography
for malignant biliary strictures. In 56 of these
patients a histological diagnosis of cholangio-
carcinoma was obtained either by biopsy or
endoluminal brush cytology. None of these
patients had resectable disease on the basis of
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TABLE I Details of all study patients

Control Radiotherapy
(n=28) (n=28) p Value

Male:female 15:13 19:9 NS
Age (median; range) 65-5 (46-88) 60-5 (35-78) NS
Stricture type at diagnosis: I 11 7 NS

II 3 6 NS
III 14 15 NS

Survival: months (median; range) 7.0 (1-29) 10 (4-75) NS
Patients surviving >1 year 10 (360/o) 11(39%) NS
Stent survival: months (median; range) 5.0 (1-21) 5.0 (1-26) NS
Stent changes per patient 0.9 1-9 p=0.05
Hospital stay: days (median; range) 19 (3-85) 42 (3-140) p<0 001
Patients with gastric outflow obstruction 2 4 NS

ultrasound or computed tomographic evidence,
but they were all young and/or fit enough to
make the consideration of radical radiotherapy
worthwhile.

After initial endoscopic stent insertion 28 of
these 56 patients received a combination of
external beam radiotherapy (30 Gy in 10
fractions) followed by brachytherapy (60 Gy)
using an iridium-192 wire placed inside the
stent as previously described.22 In the

remaining 28 patients radiotherapy was also
recommended to the referring clinicians in
more geographically distant health districts,
but never pursued. This group was therefore
available for comparison as a 'stenting only'
control group.
The end points of the study were either

death or continuing survival on 1 July 1995.
All patients examined were diagnosed before
1 July 1994, and therefore had had a minimum
of 12 months follow up.
The primary comparison was length of

survival from the time of diagnosis between the
two groups. Other parameters looked at were
length of hospital stay, number of stent
changes per patient, length of stent survival
(that is, time to stent blockage), and number
of patients surviving longer than 12 months. In
addition to whole group comparison, these
various parameters were also examined on
the basis of whether there was a type I stricture
or a type II or III stricture at the time of
diagnosis.
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Figure 1: Kaplan-Meier survival curvefor all patients treated with endoscopic ste
alone (n=28). Actuarial survivalfrom time ofdiagnosis between the two groups a
months: p<O OI; 12 months: p>O 1; 18 months: p>O 1.
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Figure 2: Kaplan-Meier survival curve forpatients with a type I stricture treated
endoscopic stenting alone (n=1 1) or with radiotherapy and stenting (n= 7). Actu
survivalfrom time ofdiagnosis between the two groups at six months: p>O 1; 12
p>01; 18 months: p>O1.

Statistical methods
The primary analysis of survival between the
two groups was carried out by survival curves
drawn up using the Kaplan-Meier method and
analysed with the log rank test. The Mann-
Whitney U test was used for the secondary
analyses including length of hospital stay and
duration of stent survival.

Results
therapy The two groups were well matched with similar

sex and age distribution and stricture type
rol (Table I). Taking the two groups as a whole
I three patients (two control, one radiotherapy)
20 were still alive on 1 July 1995 with a follow up

ranging from 12 to 22 months. Of those who
itrol died median survival was similar in the two
liotherapy groups and there was no difference in overall
ting survival (Table I), however when examining

Ztsix the survival plot there is a survival advantage
in the radiotherapy group in the first nine
months after diagnosis (Fig 1). The numbers
surviving for longer than 12 months and the
length of stent survival were both similar
between the two groups. More patients in the
radiotherapy group required a stent change in
the course of their illness (1.9 v 0.9: p=0.05),
and there was a highly significant difference
in the number of days spent in hospital (42 v
19: p<0.001). Six patients in total (two
control, four radiotherapy) required a gastro-

therapy jejunostomy for gastric outflow obstruction.
When the results are examined on the basis

rol of stricture type, the median survival of the two
groups in those with a type I stricture is similar
(Fig 2), but those with a type II or II stricture

20 show an advantage in the radiotherapy group
(seven v 1 1 months; 0Q0 1<p<0 05) for the 10

itrol months after diagnosis (Fig 3). The length of
liotherapy hospital stay remains significantly less in the

control group irrespective of stricture distri-
with bution and stent survival and number of stent
anontsa changes are similar between the two groups in

all stricture types (Tables II and III).
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Figure 3: Kaplan-Meier survival curveforpatients with a type II or III str
with endoscopic stenting alone (n= 17) or with radiotherapy and stenting (r
survivalfrom time ofdiagnosis between the two groups at six months: p<00
p>0 1; 18 months: p>0 1.

TABLE II Type I stricture

Control Radiotherapv
(n=11) (n=7)

Age (median; range) 65 (46-88) 66 (58-76)
Survival: months (median; range) 4 (1-29) 6 (5-75)
Patients surviving >1 year 4 (36%) 2 (29%)
Stent survival: months (median; range) 5.0 (1-21) 5-0 (1-26)
Stent changes per patient 0.4 0.75
Hospital stay: days (median; range) 11 (3-26) 50 (23-77)

TABLE III Type II/III stricture

Control Radiotherapy
(n=17) (n=21)

Age (median; range) 66 (45-85) 59 (35-77)
Survival: months (median; range) 7.0 (2-29) 11 (4-43)
Patients surviving >1 year 6 (35%) 9 (43%)
Stent survival: months (median; range) 4.0 (1-14) 5.0 (1-17)
Stent changes per patient 1-25 2-1
Hospital stay: days (median; range) 19 (3-85) 36 (3-140)

Discussion
The use of radiotherapy in the m,

cholangiocarcinoma was first .
1981, and since then there have
results of its efficacy. Fletche
described the combination of in
drainage with internal radiother
iridium-192 wire inserted percutE
the 18 patients studied the mediai
11 months and they concluded t
of therapy may be beneficial in
ment of cholangiocarcinoma. Sir
several centres have also looked
combination with biliary drain
either percutaneously or endosc
they have all demonstrated
response with mean survival time.
to 16 months.22 2530 However,
were all small, not randomise
imnportantly, uncontrolled. Unfori
has been no prospective randomis
evaluation of radiotherapy in the
of cholangiocarcinoma.

In our study we used both
external beam radiotherapy. Th(
wire causes an intense but locali
field resulting in minimal dan

rounding organs. The combination of this with
the external beam radiotherapy provides a
more uniform radiation field, especially in
bulky tumours that may not be completely
reached by the internal radiation alone.'3 30
Although our study is retrospective, the

number of patients with histologically con-
firmed disease who were eligible for con-
sideration of radiotherapy is much greater than

Radiotherapy in any previous study, and it also has a well
matched concurrent control group. All the

Control patients in this study were initially selected for
'active treatment' with post-stenting radio-

20 therapy as they represented, on clinical assess-
ment, the better end of the patient spectrum.

Control Over the period of this study there were 86
Radiotherapy further patients stented for suspected cholangio-

carcinoma who, because of their age and/or
icture treated .
n=21). Actuarial overall condition made any consideration of
01; 12 months: further treatment with radiotherapy unrealistic.

The survival of this group of patients varied
between three to 12 months.

It had proved impossible to carry out a
prospective randomised trial comparing the

v
Value

two treatment groups as patient expectation
p Value of 'active' treatment led them to decline
NS allocation to the stenting alone group. Many
NS patients, however, lived long distances from
NS our centre and although radiotherapy was
NS recommended to their local clinicians it was
>0-001

often not pursued. It was this group of patients
that we have used as our control group. The
56 patients in this study had similar demo-
graphic and survival data to other studies
indicating that this was a representative and

p Value comparable sample of patients with cholangio-
NS carcinoma. Although we accept that there may
001<p<0 05 have been a potential bias in deciding which
NSNS patients stayed at The Middlesex Hospital for
NS radiotheraphy, we feel this unlikely as decisionsp<0-05 were taken on geographical area of residence

only.
It has previously been shown that survival

is usually better in type I than type II/III
anagement of cholangiocarcinomas,'2 but in this study
advocated in patients with advanced II/III strictures who
been mixed were medically unfit were not included. The

r et al first similarity in survival in those with a type I
iternal biliary stricture may be due to the small numbers
apy using an involved and no conclusions can usefully be
aneously.29 In drawn over the use of radiotherapy in this group
n survival was from our study. In those with a type II/III
that this form cholangiocarcinoma there was a survival
the manage- advantage in the 10 months after diagnosis.
ice this study We believe there are several factors for this
at this same beneficial effect. In comparing the overall
age achieved survival data with that pertaining only to the
:opically, and type II/III stricture group (Figs 1 and 2) the
a favourable survival curves for the control groups are
s increased up similar but those of the radiotherapy groups
these studies show a tendency for improved survival in the
d and, most II/III stricture group in the first 10 months.
tunately there We hypothesise that the radiotherapy serves
sed controlled to open up more biliary passages and that
management this effect is more obvious in a type II/III

cholangiocarcinoma, where there is more small
internal and duct involvement and a greater incidence of

e iridium-192 segmental sepsis than in a type I cholangio-
ised radiation carcinoma. This effect, though, is relatively
nage to sur- short lived and thereafter the radiotherapy does
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not seem to be of benefit, as is shown by the
similarity of the survival curves in Figure 2 after
10 months, and also by the numbers surviving
longer than one year (Table III). In addition,
it cannot be denied that those patients
receiving radiotherapy spent longer in hospital
and therefore will have received better medical
care and prompter intervention for any ensuing
complications, and they also had more stent
changes. All of these factors may well have had
an impact on length of survival. It could,
therefore, be argued that the apparent survival
advantage in the radiotherapy group may be
attributable more to the better care received
than to the radiotherapy itself.

Patients receiving radiotherapy required
more stent changes, although many of these
will have been carried out at the same time of
inserting the iridium-192 wire, as it seemed
sensible to insert a catheter into a new and not
partially blocked stent, and hence this may not
necessarily reflect a greater stent failure rate.
The length of hospital stay over the course of
the illness was very much longer in those
receiving radiotherapy, and this was mainly
attributable directly to the administration of
the radiotherapy itself and the higher incidence
of stent changes. It must, of course, be borne
in mind that the radiotherapy could be
administered as an outpatient if geographically
appropriate, and this would minimise hospital
admissions and keep costs down.
The current cost of external beam and

internal radiotherapy in the UK is £1850 per
patient. If this is added to the cost of the
hospital stay and ofthe endoscopic procedures,
radiotherapy is a very expensive form of treat-
ment. Even if given as an outpatient radio-
therapy would still be a more expensive option
than stenting alone. Overall the probable
benefit of radiotherapy in the survival of
patients with cholangiocarcinoma is only short
lived and with patients spending a greater
proportion of their remaining days in hospital
it would seem difficult to justify, on the basis
of current evidence, the routine use of radio-
therapy in the treatment of unresectable
cholangiocarcinoma. As a result of this study
it would seem necessary to attempt a
prospective randomised controlled trial that
examines not only the effects of radiotherapy
but also the quality of patient care and their
quality of life. It may also be necessary to
examine the additional effects of adding
chemotherapy to the radiotherapy in an
attempt to improve matters further. It may,
however, be difficult to recruit patients into the
stenting only group due to increasing patient
expectation of active treatment.
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