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collection commenced in 200
patients were followed up for 6
through mortality data from th
torian Registry of Births, Death
Marriages and the National 
Index.

Statistical analysis
Objective:  To describe the management and outcomes of a population-based 
cohort of patients with pancreatic cancer in Victoria, Australia.

Design, setting and patients:  Retrospective study based on questionnaires 
completed from medical histories of patients diagnosed with pancreatic cancer 
during 2002–2003 in Victoria who were identified from the Victorian Cancer 
Registry and followed up for 6 years.

Main outcome measures:  Proportion of patients receiving each form of 
treatment, 30-day mortality, median survival, and 5-year and 6-year survival.

Results:  Of 1044 patients with pancreatic cancer identified, 927 were eligible for 
the study, and questionnaires were completed for 830 (response rate, 89.5%); 
67 patients with ampulla of Vater and neuroendocrine tumours were excluded. 
Of the 763 remaining patients (median age, 72 years), notification of death was 
available for 747 (97.9%). Most patients (n = 548) had tumours in the head and 
neck of the pancreas. Resection was performed in a total of 87 patients (11.4%). 
Patients managed with Whipple resection (n = 75) had a 30-day mortality rate 
of 5.3% and median survival of 16.3 months. A relatively large number of 
surgeons (n = 31) each performed a modest number of Whipple resections 
during the study period. Jaundice was palliated with biliary stents (n = 240) and 
bypass surgery (n = 99). Survival was shortest in those treated with best 
supportive care (median, 2.3 months for those with head and neck of pancreas 
tumours, and 3.4 months for body and tail of pancreas tumours). Of the 20 
patients who survived to 5 years, 10 did not have histological confirmation of 
carcinoma and were presumably false-positive diagnoses, and three of the 10 
patients who did have positive histological results had experienced recurrent 
disease by 6-year follow-up.

Conclusions:  Most outcomes in Victoria compared favourably with other 
studies. Prognosis for patients with carcinoma of the pancreas is grim, with few 
long-term survivors. Six-year survival appears to be a better proxy for cure than 
5-year survival.
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 creatic cancer is the fourth

ding cause of cancer-
ated mortality in Australia.1

rvival from diagnosis is
about 5 months. The 5-year survival
rate is less than 5%, but higher rates
(between 6.8% and 17%) have been
reported in those selected for sur-
gery.2-4 Patients with unresectable dis-
ease have short survival times but
benefit from palliative treatment.5,6

Results of resection and treatment in
trials or published case series may not
be achieved in clinical practice, as
many patients are older and have
more extensive disease than those
included in randomised trials or
referred to tertiary centres.

The Victorian Cooperative Onco-
logy Group, in collaboration with the
Victorian Cancer Registry (VCR),
examined patterns of care for patients
diagnosed with pancreatic cancer over
a 2-year period. Here, we describe the
surgical management of and out-
comes for these patients. Chemother-
apy and radiotherapy in this cohort
have been described previously.7

Methods

We conducted a survey of all Victorian
residents diagnosed with pancreatic
carcinoma during 2002 or 2003 who
were identified by the VCR. Ethics
approval was obtained from the Can-
cer Council Victoria Human Research
Ethics Committee.

Treating doctors were sent a ques-
tionnaire relating to treatment intent,
management and outcomes. Data

5. All
 years
e Vic-
s and
Death

Overall survival was estimated using
Kaplan–Meier methods, and mean
and median survival are presented
with standard errors (SEs). The log-
rank test was used to compare sur-
vival between groups. Mortality was

assessed according to surgeon
caseload. Surgeons were ranked
according to number of laparotomies
performed for attempted Whipple
resection. Most results are presented
as percentages, with 2 statistics used
to compare groups.

Results

A total of 1044 patients with a diagno-
sis of pancreatic cancer in 2002 or
2003 were identified. Of these, 117
(11.2%) were deemed ineligible
because the diagnosis  was found to
have occurred outside the study inter-
val, the patient was not a usual resi-
dent of Victoria, or no treatment
information was available because the
notification to the VCR was by death
certificate or autopsy only.

Completed questionnaires were
received for 830 of the 927 eligible
patients (response rate, 89.5%). For
the remaining 97 patients, the patient
record was unavailable (16), doctors

declined to participate or did not
respond (57), or there was insufficient
information to include the patient in
the survey (24). Patients with neuro-
endocrine tumours or tumours of the
ampulla of Vater (67) were also
excluded, leaving 763 patients with
cancer of the pancreas in the study
sample.

The median age of the included
patients was 72 years, and 391
(51.2%) were male. Only 44 patients
(5.8%) were younger than 50 years,
and 196 (25.7%) were aged 80 years or
older.

Surgical management

Surgical management of patients is
shown in Box 1. Resection was per-
formed in a total of 87 patients
(11.4%).

Of the 616 patients with a tumour
in the head and neck of the pancreas,
or other or unspecified pancreatic
sites, the initial treatment intent was
palliative for 454 (73.7%) and curative
511MJA 196 (8) · 7 May 2012
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for 162 (26.3%). Whipple resection
(pancreaticoduodenectomy) was per-
formed in 75 patients (12.2%).

Of the 147 patients with a tumour
in the body and tail of the pancreas,
122 (83.0%) were managed with pal-
liative intent, and 25 (17.0%) with
curative intent. Distal pancreatec-
tomy was performed in 12 patients
(8.2%).

Bypass surgery
A total of 99 patients, comprising two
broad groups, had biliary bypass sur-
gery (Box 1). In one group of 48
patients, unresectable disease was
found during laparotomy for at-
tempted resection, and bypass surgery
was performed instead. Another two
patients had bypass surgery after
unresectable local invasion was shown

on further imaging before laparotomy.
In the other group of 49 patients,
imaging identified more extensive dis-
ease, with metastases or local inva-
sion, and bypass surgery was planned
as an initial palliative procedure.

Of these 99 patients, 33 had chole-
cysto je jun ostomy and  53  had
choledochojejunostomy. The type of
biliary bypass was not specified for 13
patients. Gastrojejunostomy was per-
formed in addition to biliary bypass
for duodenal compression or prophy-
lactically in 23 patients.

Biliary stents

Biliary stents were the initial palliative
treatment in 240 patients (Box 1) and
were used to treat biliary obstruction
occurring after initial treatment in 15
patients (13 after bypass surgery, two
after Whipple resection). Biliary stents
were used for preoperative drainage
in 86 of 162 patients referred for
Whipple resection.

Most stents (274/327; 83.8%) were
placed endoscopically, while 50
(15.3%) were placed percutaneously,
usually after a failed endoscopic
attempt (in 30 patients). Jaundice
recurred in 69 patients and was man-
aged with repeat endoscopic stenting.

All preoperatively placed endo-
scopic stents were plastic. Both plastic
(102) and metal (67) endoscopic
stents were used for initial palliation
(type was unknown in 71 patients).

Survival and mortality

Median survival and 30-day mortality
for each treatment group are shown in
Box 2.

ent of patients with pancreatic cancer,* by site of tumour

 accounted for in the flow charts did not have any of the specified treatment options.
ived more than one type of treatment.  ◆

eck of pancreas (n = 548) or other/unknown pancreatic sites (n = 68) B. Tumours of body and tail of pancreas (n = 147)

11 biliary stent

1 biliary bypass surgery

9 gastric bypass or duodenal stent

101 no surgical intervention

48 biliary bypass surgery (including 36 who also had gastric bypass surgery)

54 treatment for duodenal obstruction (bypass surgery, 23; 
laparoscopic bypass, 2; duodenal stent, 8; no surgical intervention, 21)

186 endoscopic and 42 percutaneous biliary stent 
(plus 1 with unknown stent type)

162 no surgical intervention

29 local invasion
identified on 
further imaging

5 local invasion 
identified on 
further imaging

20 laparotomy 
for attempted 
resection 

122 initial 
treatment 
intent palliative

147 tumours of body 
and tail of pancreas

25 initial 
treatment 
intent curative

133 laparotomy 
for attempted 
resection 

21 radical chemoradiation
2 biliary bypass surgery 

3 radical chemoradiation

2 radical 
chemoradiation 

12 successful distal pancreatectomy
75 Whipple resection 
(including 3 who also had radical chemoradiation)

57 laparotomy identified
previously undiagnosed 
unresectable disease

8 laparotomy identified 
previously undiagnosed 
unresectable disease48 biliary bypass surgery

16 radical chemoradiation 
(including 15 who also 
had biliary bypass)

ay mortality by tumour site, procedure and chemotherapy

No. of patients* Median age† 30-day mortality‡ Survival (months)§

creas and other or unknown sites

616 73 95 (15.4%) 4.5 (0.3)

75 68 4 (5.3%) 16.3 (2.7)

n 40 67 0 ( 13.1 (1.1)

98 69 7 (7.0%) 6.5 (0.7)

e resection 50 65 2 (3.8%) 9.4 (1.0)

48 73 5 (10.4%) 3.9 (0.9)

ive treatment¶

186 77 24 (12.9%) 3.7 (0.5) 

42 76 6 (14.3%) 2.8 (0.5) 

ent 46 67 0 ( 6.5 (1.9)

183 79 30 (16%) 3.2 (0.3)

al obstruction 54 72 4 (7.0%) 5.3 (1.1)

n** 162 76 49 (30.2%) 2.3 (0.3)

ent 31 62 0 ( 5.6 (1.0)

131 77 49 (37%)  1

reas

147 71 31 (21.1%) 3.9 (0.4)

12 67 0 ( 12.7 (16.8)

ive treatment 11 69 0 ( 5.6 (0.7)

al obstruction 9 65 2 (28.6%) 5.6 (2.2)

n**†† 101 72 29 (24.6%) 3.4 (0.5) 

ent 25 65 4 (16%) 6.5 (0.9)

74 74 23 (31%) 2.4 (0.4)

ly exclusive (ie, a patient may appear in more than category). For example, the biliary bypass group 
 also had radical chemoradiation. † At diagnosis. ‡ Number of deaths within 30 days of diagnosis date 
 procedure). § Median (standard error). ¶ One stent did not have type identified. ** No resection, bypass 
ine treatment status unknown for two patients. ◆
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Patients managed with Whipple
resection had a median survival of
16.3 months (mean, 25 months); four
patients (5.3%) died within 30 days,
and seven (9.3%) within 90 days.
Median survival of patients with posi-
tive margins was 13.9 months, com-
pared with 20.6 months for those with
clear margins (Box 3).

Patients with tumours in the body
and tail of the pancreas managed with
distal pancreatectomy had a median
survival of 8.3 (SE, 3.1) months for
those with positive margins (n = 3)
and 36.6 (SE, 14.3) months for those
with clear margins (n = 9).

The surgeon’s identity was known
for 98 of 133 laparotomies performed
for attempted Whipple resection. In
the 2-year study period, three sur-
geons performed nine or more
laparotomies (32 patients), seven sur-
geons performed four to eight (35
patients), and 21 surgeons performed
less than four (31 patients). The 30-
day mortality (3.2%, 5.5% and 3.1%,
respectively; P = 0.84) and the mean
crude survival (15.7 [SE, 2.9], 19.3 [SE,
3.3] and 15.8 [SE, 2.8] months,
respectively) were similar for each
group of surgeons.

Compared with patients who had
bypass surgery for initial palliation in
unresectable disease, those having
bypass surgery after being referred for
Whipple resection had lower 30-day
mortality (3.8% v 10.4%; P < 0.001),
and better median survival (9.4 v 3.9
months; P < 0.001) (Box 2).

Patients who were managed con-
servatively with no surgical interven-
tion had short survival and high 30-
day mortality (Box 2).

Patient selection

The proportions of patients in each
age group receiving various treat-
ments are shown in Box 4. Compared
with older groups, greater proportions
of patients in younger groups  under-
went Whipple resection, chemoradia-
tion, and gemcitabine treatment.
Similar proportions of patients in the
youngest and oldest age groups were
managed with biliary stents and con-
servative treatment.

Long-term survivors

Date-of-death notifications were avail-
able for 747 patients (97.9%). Sixteen

patients (2.1%) were confirmed to be
alive after 6 years of follow-up.

Twenty patients (2.6%) survived for
at least 5 years after diagnosis. Of
these, 10 had been treated with resec-
tion, three with biliary stenting but no
resection, three with no intervention,
one with bypass surgery, one with
chemoradiotherapy, one with stent-
ing plus chemotherapy, and one with
chemotherapy alone. Histological
results were positive for carcinoma in
all patients treated with resection, but
none of those managed without
resection had a biopsy confirming
carcinoma.

Six-year follow-up of the 10
patients who survived to 5 years after
resection found that two had died
from recurrent disease and one from
other causes, one was alive with
recurrent metastatic disease, and six
were alive with no evidence of recur-

rence. Nine of the 10 managed with-
out resection remained alive at 6
years, with the other one having died
from causes unrelated to cancer.

The 5-year and 6-year survivals for
patients referred for consideration of
resection, patients having a laparo-
tomy for attempted resection, and
patients with completed resection are
shown in Box 3.

Discussion

The findings of this study represent
an unbiased population-based pic-
ture of the surgical management and
outcomes of patients diagnosed with
carcinoma of the pancreas in 2002
and 2003 in Victoria. Strengths of the
study include a response rate of
almost 90%, together with high case
ascertainment by the VCR due to
mandatory cancer reporting, and the

3 Survival of patients with carcinoma of head and neck of the pancreas, by 
subgroups reflecting progressively less extensive disease

Patient group
30-day 

mortality

Median 
survival (SE), 

months
5-year 

survival
6-year 

survival

Carcinoma of head and neck of pancreas or 
other/unspecified site (n = 616)

15.4% 4.5 (0.3) 2.6% 0.3%

Referred for Whipple resection (n = 162) 3.1% 12.2 (0.7) 5.6% 1.2%

Laparotomy for Whipple resection (n = 133) 3.8% 12.6 (1.1) 6.0% 1.5%

Whipple resection (n = 75) 5.3% 16.3 (2.7) 8.0% 2.7%

Margins involved (n = 29) 6.9% 13.9 (0.9) 0 0

Clear margins (n = 44) 4.5% 20.6 (4.1) 13.6% 4.5%

Number of those who had resection 
surviving 

10 7

SE = standard error. ◆

4 Proportions of patients in each age group receiving each treatment, for all 
tumour types

* Includes both Whipple resection and distal pancreatectomy. † Head and neck of pancreas tumours 
— stent for initial palliation. ‡ Head and neck of pancreas tumours — biliary bypass for initial palliation. 
§ No resection, stent or biliary bypass. ¶ With or without any other treatment. ◆
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near complete follow-up of survival
through mortality data. A limitation
is the retrospective collection of
data.

The management of carcinoma of
the pancreas is often benchmarked on
the results of surgical resection.
Resection rates should be greater than
10% in unselected patients, and early
mortality, observed median survival
and 5-year survival are important end
points.8,9 In this study, Whipple resec-
tion was performed in 12% of all
patients presenting with tumours of
the head and neck of the pancreas,
comparable to reported rates of 10%–
15%.9,10 Thirty-day mortality in these
patients (5.3%) was comparable to
reports from individual hospitals.9 A
large epidemiological study in the
United States reported 30-day mor-
tality of 7.5%, and a survey of 23
hospitals in England and Wales
reported 12%.11,12 Although inhospi-
tal or 90-day mortality are better
measures of perioperative mortality,
they are not as widely reported.
Median survival in the patients
undergoing Whipple resection in this
study (16.3 months) is comparable
with other reports, and their 5-year
survival of 8% is comparable to results
from a review of eight similar series
(range, 3.7%–16.4%).9,13

We found that a relatively large
number of surgeons each performed a
modest number of Whipple resections
during the 2-year study period, but
early mortality and survival were not
related to surgeon workload. How-
ever, investigations in larger popula-
tions have found that early mortality
rate and survival improve with
increasing workloads for both sur-
geons and hospitals.11 The US
National Comprehensive Cancer Net-
work guidelines recommend pancre-
atic resection be done at hospitals that
perform more than 20 resections
annually.14 Chang and colleagues
report excellent results from a high-
volume centre in New South Wales
and suggest most Whipple resections
should be performed in high-volume
specialist units.15 Implementation of
this strategy has been difficult in other
countries,16 and others argue that vol-
ume-based referrals undermine local
expertise and may leave patients’ care
far from supportive social networks,
and therefore suggest that only high-

risk patients be referred to high-
volume centres.11

The proportion of patients in this
study with positive resection mar-
gins (38.7%) was higher than in
most other reports (14%–40%).17

Identification of involved resection
margins depends on both the defini-
tion being used and the individual
pathologist. In experienced hands,
the rate of positive resection margins
should be about 20%.18 As the rate
of positive margins decreases with
increasing workload,17 the higher
rate in our study may be related to
the low annual workload of most of
the surgeons.

Twenty patients in our study (2.6%)
survived at least 5 years. However,
half of these patients were managed
palliatively without histological con-
firmation of carcinoma and presum-
ably represent false-positive diagnoses.
A review of 23 3-year survivors found
only 11 had histological confirmation
of carcinoma, and cautioned that
including patients without histologi-
cal confirmation would falsely inflate
the survival rate.19 Therefore, the
actual 5-year survival in our study is
best recorded as 10 patients (1.3%). A
previous report of outcomes in Victo-
ria found a more optimistic 5-year
survival rate of 5%.2 The difference
may be explained by lack of detailed
clinical follow-up in that study, result-
ing in the inclusion of false-positive
diagnoses reported to the VCR.

Unfortunately, 5-year survival does
not equal cure. We found that disease
recurred after 5 years in three of 10
patients treated with resection. Dur-
ing long-term follow-up after Whip-
ple resection, one study found
recurrent carcinoma in five of 12
patients between 5 and 6 years of
follow-up, and another reported that
four of 11 5-year survivors later died of
recurrent disease.13,20 These findings
suggest that 6-year survival is a better
proxy for cure than 5-year survival.

Older age, more advanced disease,
and poor performance status are signif-
icant predictors of poor survival.21-23

Comparisons of outcomes from differ-
ent management strategies should be
adjusted for the patient characteristics
in each group. The influence of patient
selection can be seen in the outcomes of
bypass surgery in this study. Bypass
patients who had been referred for

Whipple resection but found to have
unresectable disease at laparotomy
were younger and had better outcomes
than those referred initially for palliative
surgery.

Guidelines recommend that biliary
obstruction in frail elderly patients
with limited life expectancy is best
palliated with endoscopic stenting.8

Compared with bypass surgery, endo-
scopic stenting has been found to
have lower early mortality and mor-
bidity, although recurrent jaundice is
more common due to stent block-
ages.24 In our study, bypass surgery
was used as initial palliation for unre-
sectable tumours in similar propor-
tions of younger and older patient
groups, including 6.6% of patients
aged 80 years or older. The selection
of elderly patients for bypass surgery
may be due to patient preference for
local management in regional hospi-
tals or to difficulty accessing endo-
scopic stenting.

Chemotherapy with gemcitabine
reduces symptoms, with a modest
improvement in survival, and should
be offered to all patients with
advanced disease and good perform-
ance status.25 In this study, gemcitab-
ine was used more often in younger
patients with a good performance sta-
tus, as judged by 30-day mortality.
Other studies have found that a
decreasing proportion of patients
receive chemotherapy with advancing
age.21 Our results have been reported
in detail previously.7

An important question when dis-
cussing major surgery is: What is the
chance of cure? A survey of oncol-
ogists and their patients in NSW
found that 98% of patients would like
realistic information about their pro-
gnosis.26 The rate of 5-year survival
after Whipple resection is often
quoted as about 20%.14,15 However,
this outcome refers to those with a
clear resection margin — a subgroup
that can only be identified after sur-
gery. The outcomes for all those
undergoing a laparotomy for Whipple
resection are more relevant for
informing the process of consent
before surgery. We found that these
patients have a 5-year survival of 6%,
but the 6-year survival (1.5%) is a
more realistic estimate of the proba-
bility of cure. On the other hand,
patients with tumours in the head or
8) · 7 May 2012
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neck of the pancreas managed with
best supportive care had median sur-
vival of only 2.3 months — much less
than the overall median survival of 4.5
months — and benefit from early
referral to palliative care.

The population-based nature of
this study avoids the biases inherent
in descriptions of outcomes from a
single institution. We found that out-
comes for carcinoma of the pancreas
in Victoria in 2002–2003 were
comparable to those reported in other
multicentre studies and from single
institutions. Carcinoma of the pan-
creas has a grim prognosis, with few
long-term survivors. We found that
half of the long-term survivors among
patients reported to the VCR had false-
positive diagnoses, and previous esti-
mates of long-term survival may
therefore have been optimistic. Dis-
ease recurrence in 5-year survivors is
common, and 6-year survival is a bet-
ter proxy for cure.
Competing interests: No relevant disclosures.
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