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ABSTRACT
Background: We conducted a population-based study to investigate long-term survival in patients
diagnosed with a (suspected) pancreatic adenocarcinoma.
Methods: All patients diagnosed with a pancreatic adenocarcinoma or with a pathologically
unverified tumour of the pancreas between 1993 and 2008 in the South of the Netherlands were
selected from the Netherlands Cancer Registry (NCR). Medical charts of patients who were alive five
years or longer since diagnosis were reviewed.
Results: A total of 2 564 patients were included, of whom 1 365 had a pancreatic adenocarcinoma
and 1 199 had a pathologically unverified pancreatic tumour. Five-year survival of patients with
pathologically verified adenocarcinomas was 1.7% (24 of 1 365 patients). Twenty-one-one of these
24 long-term survivors were among the 207 cases that underwent surgical resection as initial
treatment; five-year survival after resection thus being 10.1%. Half of the long-term survivors who
underwent surgical resection still eventually died of recurrent disease. Five-year survival among
patients with clinically suspected but microscopically unverified pancreatic tumours was 1.3% (16
of 1 199 patients). In 15 of these 16 long-term survivors the initial clinical diagnosis was revised: 14
had benign disease and one a premalignant tumour.
Conclusions: Long-term survival among patients with pancreatic adenocarcinoma is extremely rare.
As long-term survival in clinically suspected but pathologically unverified cancer is very unlikely,
repeated fine needle aspiration or, preferably, histological biopsy is recommended in order to
establish an alternative diagnosis in patients who survive longer than expected (more than
6–12 months).
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Survival after a diagnosis of pancreatic cancer is often short, with

a five-year survival rate reported as low as 7% in Europe [1]. The

only potential option for cure is radical surgery, which is, toget-

her with adjuvant chemotherapy, associated with moderate

improvement in survival for patients with resectable pancreatic

adenocarcinoma [2]. Nevertheless, the majority of patients are

diagnosed with inoperable locally advanced or metastatic

disease and therapeutic options in these stages are limited.

In Europe, the overall microscopic verification rate for

pancreatic tumours is 63% [3]. The major histological type of

pancreatic tumours is ductal adenocarcinoma, which repre-

sents about 85% of all pancreatic neoplasms and is associated

with poor survival rates. Other types of pancreatic cancer, such

as neuroendocrine tumours, may exhibit a less aggressive

behaviour. A recent population-based Dutch study showed a

poor prognosis in patients with pancreatic tumours both with

and without pathological verification, suggesting that virtually

all patients, including those without verification, suffered from

true pancreatic adenocarcinoma [4]. Only a small proportion of

the patients had an overall survival exceeding two years.

Considering these results, one might question whether long-

term survival in pancreatic cancer exists at all.

We conducted a population-based study in order to

investigate long-term survival in all patients diagnosed with

pancreatic cancer in the South of the Netherlands in the years

1993–2008. Long-term survival was defined as an overall

survival exceeding five years.

Methods

Data collection

We used data from the Netherlands Cancer Registry (NCR),

maintained by the Comprehensive Cancer Centre Netherlands.

The registry collects data on all patients with newly diagnosed

cancer in the Netherlands. We limited our study to the area of

the previous Eindhoven Cancer Registry (ECR), in order to be

able to perform a medical chart review. This area hosts 2.4
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million inhabitants (�15% of the Dutch population) and is

served by 10 general hospitals, two large radiotherapy

institutes and six pathology laboratories. The pathology

laboratories all participate in the nationwide automated

pathology archive (PALGA) which notifies the cancer registry.

Additional sources responsible for notification are the national

registry of hospital discharge (LMR), multidisciplinary team

reports and diagnosis-therapy combinations (specific codes

used for reimbursement purposes). The completeness of the

registry exceeds 95%.

After notification, information on patient characteristics,

tumour characteristics and initial treatment is routinely

extracted from medical records by trained administrators

within 6–9 months after diagnosis. For the present study we

selected patients with a malignancy of the pancreas diagnosed

between 1 January 1993 and 31 December 2008. We decided to

restrict our inclusion to adenocarcinomas (ICD-O morphology

codes 8140, 8141, 8260, 8440, 8453, 8470, 8471, 8480, 8481,

8490, 8500) and pancreatic neoplasms without pathological

verification (ICD-O morphology code 8 000). Vital status of

patients was assessed at 1 January 2014 through linkage with

civil municipal registries and the central bureau for genealogy.

The latter is an institution that collects data on all deceased

Dutch citizens. The survival was calculated based on all-cause

mortality. We defined patients with an overall survival of more

than five years as long-term survivors. Additional data were

retrospectively extracted from the medical records of long-term

survivors by two experienced researchers with the approval and

under supervision of the treating physicians. The additional data

concerned letters and pathology reports to investigate if the

initial clinical or pathological diagnosis had been re-evaluated.

Statistical analyses

We performed all statistical analyses using SAS statistical

software (version 9.3, SAS institute, Cary, NC, USA).

Survival time was defined as the time from diagnosis to

death or 1 January 2014, for patients who were still alive. The

crude survival was calculated with the life test, a log rank test

was carried out to compare survival curves between different

subgroups.

Figure 1. Study flow chart.

Table I. General characteristics of 2 564 patients diagnosed with a neoplasm of
the pancreas, between 1993 and 2008 in the Southern Netherlands.

N %

Sex
Male 1 327 51.8
Female 1 237 48.2

Age (years)
550 140 5.5
50–59 353 13.8
60–69 751 29.3
70–79 904 35.3
�80 416 16.2

Socioeconomic status (SES)
Low 737 28.7
Intermediate 964 37.6
High 667 26.0
Institutionalised 156 6.1
Unknown 40 1.6

Number of comorbid conditions
0 1 210 47.2
1 767 29.9
�2 301 11.7
Unknown 286 11.2

Histologic subtype
Adenocarcinoma 1 365 53.2
Unknown 1 199 46.8

Extent of disease
Resected 207 8.1
Unresected localised 1 201 46.8
Metastatic 1 156 45.1

Period of diagnosis
1993–1996 522 20.4
1997–2000 653 25.5
2001–2004 601 23.4
2005–2008 788 30.7

Chemotherapy
Adjuvant 23 0.9
Palliative 245 9.6
No 2 296 89.5
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Results

Between 1 January 1993 and 31 December 2008 a total of 2 796

patients were diagnosed with a neoplasm of the pancreas of

whom 1 365 (48.8%) patients had an adenocarcinoma, and

1 199 (42.9%) patients had a pathologically unverified tumour

of the pancreas. Two hundred thirty-two patients were

excluded from further analyses: 68 (2.4%) patients with a

neuroendocrine tumour and 164 (5.9%) patients with other

types of pancreatic malignancies (Figure 1).

General characteristics of the remaining 2 564 patients are

depicted in Table I. Fifty-two percent of our study population

was male and the median age at time of diagnosis was 70 years

(range 32–100) and 45.1% had metastases at time of diagnosis.

The proportion of patients presenting with metastatic disease

increased from 34.7% in 1993–1996 to 52.8% in 2005–2008

(p50.0001).

Eight percent (N¼207) of the total study population was

eligible for surgery with a curative intent. The resection rate did

not change over time (p¼ 0.08). However, an increasing

proportion (p50.0001) of the surgically treated patients

received adjuvant chemotherapy. In 2008, 50.0% of

the surgically treated patients received adjuvant

chemotherapy.

Forty-seven percent of the patients (N¼ 1 201) had non-

metastatic unresected pancreatic cancer, of whom 32.8% had

their diagnosis pathologically confirmed. Eight percent

(N¼100) of these patients received treatment within six

months after diagnosis. The treatment rate was higher in

patients with a microscopically verified pancreatic adenocarci-

noma compared to patients with a non-microscopically verified

pancreatic tumour (16.5% vs. 4.3%, p50.0001). Fifty-nine

patients (59.0%) received palliative chemotherapy and

24 patients (24.0%) were treated with chemoradiotherapy.

The remaining 45.1% of the patients (N¼ 1 156) had

metastases at time of diagnosis, the verification rate in these

patients was 66.1%. Sixteen percent of the patients with

metastatic pancreatic cancer received chemotherapy, the

prescription of chemotherapy increased significantly over

time (8.8% in 1993–1996 to 20.4% in 2005–2008, p50.0001)

and was significantly higher in patients with microscopically

verified disease (20.9% vs. 6.1%, p50.0001).

The median overall survival of surgically treated patients

was 13.7 months (95% CI 11.3–16.1) with a one-year survival

rate of 55.8% (Figure 2). The outcome of these patients

significantly improved over time from a median survival of 7.1

months (95% CI 4.7–13.8) in 1993–1996 to 17.4 months (95% CI

13.6–25.0) in 2005–2008 (log rank for these periods p¼ 0.004).

The outcome of patients with unresected and metastatic

pancreatic cancer remained unchanged over time. The median

survival for patients with unresected localised pancreatic

cancer was 4.6 months (95% CI 4.2–5.0) with a one-year

survival rate of 15.4%. Patients with metastatic pancreatic

cancer carried the poorest prognosis of only 2.2 months

(95% CI 2.1–2.4) with a one-year survival rate of 5.2%. There

were small but significant differences in survival between

patients with metastatic microscopically verified pancreatic

cancer and patients with non-verified metastatic disease

(Figure 2).

Only 40 patients (1.6%) of our total study population had an

overall survival exceeding five years (Figure 1). Of the long-

term survivors, 21 patients underwent surgical resection as

initial treatment which represented 10.1% of the total of 207

surgically resected patients. The general characteristics of this

group of patients are depicted in Table II. Additional data

collection of this group of 21 long-term survivors showed that

despite surgery, three patients developed locoregional
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Figure 2. Overall survival of patients diagnosed with pancreatic cancer between 1993 and 2008 in the Southern Netherlands according to extent of disease (N¼ 2564).

PA+, pathologically verified pancreatic adenocarcinoma; PA�, clinically suspected but microscopically unverified pancreatic cancer.
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recurrence or metastases within five years, and seven patients

more than five years after initial diagnosis. Nine of these 10

patients with recurrent disease died between five and 10 years

after initial diagnosis.

Seventeen long-term survivors had non-metastatic unre-

sected cancer, of whom 15 patients had non-microscopically

verified disease at time of diagnosis. In 14 of these 15 patients

the diagnosis was revised by the treating physician.

The majority of these patients had a pancreatitis (focal or

auto-immune), one patient had an intraductal papillary

mucinous neoplasm (IPMN), one patient had a cystic adenoma,

and one patient sclerosing cholangitis. The patient without

revision of the diagnosis died 5.1 years after the initial

diagnosis.

Two long-term survivors with unresected disease had a

histologically verified adenocarcinoma at time of diagnosis.

One of these patients only received a palliative bypass, the

other patient was treated with palliative chemotherapy. Both

tumours showed a remarkable indolent disease course.

Another extraordinary disease course was observed in the

long-term survivor with a pathologically proven metastatic

adenocarcinoma of the pancreas. This patient was treated with

palliative chemotherapy as well. In the long-term survivor

diagnosed with metastatic disease without microscopic ver-

ification, however, the diagnosis was revised. Additional

biopsies revealed a Wegener’s granulomatosis/ANCA asso-

ciated vasculitis and after correct immunosuppressive treat-

ment the imaging studies normalised within a couple of

months.

Discussion

In this population-based study including all patients with

pathologically verified (adenocarcinoma) pancreatic cancer or

clinically suspected pancreatic cancer in the period 1993 until

2008 we found that only 40 of 2 564 patients (1.6%) survived

for more than five years.

The recently published Eurocare-5 data, reported a remark-

ably high five-year survival rate of 7% for patients diagnosed

between 2000 and 2007 throughout Europe with any type of

pancreatic tumour [1]. The authors suggest that difficulties

with ascertainment of vital status in some countries might have

biased their long-term survival estimates.

More in line with our results are the five-year survival rates

reported in population-based studies in Norway (1965–2007),

Finland (1990–1996) and Australia (2002–2003) of53%, 1.8%

and 2.6%, respectively, in patients with pancreatic cancer. The

Norwegian cohort included all registered pancreatic cancer

patients, both pathologically verified and unverified. At five

years of diagnosis, relative survival was 5.3% in men and 2.6%

in women. Five-year survival rate in patients with pancreatic

cancer diagnosed in 1990–2006 was less than 3% [5]. In the

Finnish study, all types of pancreatic cancer were included. Re-

evaluation of histological specimens of the long-term survivors

initially recorded as having histologically proven pancreatic

adenocarcinoma, confirmed pancreatic adenocarcinoma in

only 10 of 26 patients, representing 11.2% of all long-term

survivors (10 of 89 patients) [6]. In the Australian study,

neuroendocrine and ampullary tumours were excluded and,

similar to our results, half of the long-term survivors had

undergone surgical resection. As the other half of the long-

term survivors had no pathologically confirmed diagnosis, true

pancreatic cancer in these patients may be doubted because

long-term survival in patients with pancreatic cancer, especially

if the primary tumour has not been resected, is

extremely rare and a more indolent or benign disease seems

a more likely cause [7].

In our study the five-year survival among patients with

clinically suspected but microscopically unverified pancreatic

cancer was 1.3% (16 of 1 199 patients). However, in 15 of the 16

long-term survivors without initial pathological verification, the

diagnosis was revised: 14 patients had a benign disease and

one a premalignant tumour. As data collection by the registry

occurred within 6–9 months after initial diagnosis, revision of

the primary diagnosis had taken place after this period of time.

None of the long-term survivors with pathologically

unverified metastatic or unresected pancreatic cancer were

diagnosed with pancreatic malignancies that exhibit a more

Table II. General characteristics of 21 long-term survivors with surgically resected
pancreatic cancer.

N

Sex
Male 12
Female 9

Age (years)
550 2
50–59 3
60–69 11
70–79 5
�80 0

Socioeconomic status (SES)
Low 6
Intermediate 6
High 7
Institutionalised 1
Unknown 1

Number of comorbid conditions
0 13
1 4
�2 2
Unknown 2

Tumour grade
Good/moderate 14
Poor/undifferentiated 2
Unknown 5

T stage
1 7
2 5
3 6
4 1
X 2

N stage
0 8
1 7
X 6

TNM stage
1 9
2 6
3 4
X 2

Period of diagnosis
1993–1996 1
1997–2000 7
2001–2004 4
2005–2008 9

Adjuvant chemotherapy
Yes 6
No 15
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indolent clinical course, such as neuroendocrine tumours.

Several explanations could be proposed for this finding. First of

all, pancreatic neuroendocrine tumours are rare, representing

only 1–3% of all pancreatic tumours [8,9]. Second, computed

tomography technology, the imaging modality that is most

commonly used to investigate known or suspected pancreatic

tumours, has improved. As a result, it has become increasingly

common to identify pancreatic neuroendocrine tumours, with

a detection rate exceeding 80% [10]. Finally, although overall

survival for patients with pancreatic neuroendocrine tumours is

more favourable than for patients with pancreatic adenocarci-

nomas, the median overall survival in metastatic disease does

not exceed 2–5.8 years [11,12].

The five-year survival of patients with pathologically verified

pancreatic cancer in our study was 1.7% (24 of 1 365 patients).

The majority of these long-term survivors with a verified

adenocarcinoma had undergone surgical resection (21 of

24 patients), comprising 10.1% of all surgically treated patients

(N¼ 207). The five-year survival rate of surgically treated

patients in our study is comparable with the five-year survival

rate of 12.2%, found in a recently published large cohort study,

including 11 081 patients with surgically resected invasive

pancreatic adenocarcinoma [13]. By contrast, our results seem

inferior to the results found in the phase III CONKO-001 trial, in

which patients who underwent surgical resection had a five-

year survival of 15.0% [14]. However, this trial was performed in

a selected group of patients. In addition, another explanation

for the lower five-year survival of surgically treated patients in

our study might be that adjuvant chemotherapy was not part

of standard care during the first period of this study. Significant

survival differences were found in the CONKO-001 trial

between patients treated with surgery alone and those who

received adjuvant chemotherapy, five-year survival rates were,

respectively, 9.1% and 20.7%.

In our study, we tried to identify prognostic factors

predicting long-term survival, however, the small number of

five-year survivors among the surgically treated patients was

not suitable for testing in a multivariate model. In a recently

published large cohort study, Paniccia et al. identified

pathologic T stage, lymph node ratio and administration of

adjuvant chemotherapy as variables associated with long-term

survival in surgically treated pancreatic adenocarcinomas [14].

In our study, the surgically treated long-term survivors had very

different tumour characteristics. It is noteworthy that approxi-

mately half of surgically treated long-term survivors (9 of 21

patients) eventually died from metastatic or locoregional

recurrence, further emphasising the largely palliative nature

of surgery in pancreatic cancer.

Several studies have shown that surgical resection is

performed in 8–15% of all pancreatic carcinomas [7,15,16]. In

the present study, 8.1% of the patients underwent surgical

resection. While the resection rate did not change over time,

some important surgery-related improvements were made,

including the implementation of centralisation of pancreatic

cancer surgery from 2005 onwards and the standard use of

adjuvant chemotherapy, improving disease-free and overall

survival through the administration of adjuvant gemcitabine

during six months [17–19]. Our population-based data showed

an increase in median overall survival of surgically treated

patients from seven months in the early period to 17 months in

the period 2005–2008, which is consistent with median survival

rates demonstrated in several other population-based studies

[16,20,21].

In contrast to the surgically treated patients, the median

overall survival of patients with unresected and metastatic

pancreatic cancer remained unchanged over time. While the

proportion of patients presenting with metastatic disease

increased due to improved and more accurate diagnostic

imaging techniques, no beneficial effect on survival as a result

of stage migration could be observed. Unfortunately, in this

population-based study we have no information as to why

surgical resection could not be performed in patients referred

to as having irresectable non-metastatic pancreatic cancer.

Among unresected patients (locally advanced unresected +

metastatic disease), 10.3% received chemotherapy. During the

course of the study, no substantial progress has been made in

chemotherapeutic treatment of advanced pancreatic cancer.

However, the prescription of chemotherapy in metastatic

disease had more than doubled, from 8.8% in 1993–1996 to

20.4% in 2005–2008, possibly because physicians gained more

experience with the use of chemotherapy in the adjuvant

setting. Since 2011, new treatment options for metastatic

pancreatic cancer have emerged, demonstrating an overall

survival benefit by using combination chemotherapy [22,23].

The FOLFIRINOX regimen is currently the most effective

treatment in metastatic disease, but due to toxicity, its use is

restricted to a select group of patients.

In conclusion, long-term survival in patients suffering from

pancreatic cancer is extremely rare. We found that only 1.6% of

all patients survived for more than five years. Of the patients

who were eligible for surgical resection, 10.1% survived for at

least five years. Perhaps the number of long-term survivors

may further increase in the future, by optimising centralisation,

more extensive surgery, and increased use of possibly better

(neo) adjuvant strategies, though unresectable and metastatic

disease at presentation remains the key problem, stressing the

need for better understanding of the disease and better

systemic treatment options. Survival in patients with patholo-

gically verified (adenocarcinoma) pancreatic cancer and

clinically suspected but microscopically unverified pancreatic

cancer was very similar, demonstrating the reliability of the

clinical and radiological judgement. However, if a patient with

pathologically unverified pancreatic cancer survives longer

than expected (more than 6–12 months depending on the

extent of the disease at the time of primary diagnosis),

we recommend to perform fine needle aspiration or, pre-

ferably, histological biopsy in order to obtain pathological

confirmation of the diagnosis.
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