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ABSTRACT
Despite our understanding of pancreatic cancer 
(PC), the majority of patients with this disease 
are incurable. Both the incidence and mortality 
rates for PC have increased over the last decade. 
At diagnosis, the majority of patients have 
locally advanced PC, less than 20% of patients 
are eligible for potentially curative resection 
and approximately one- third have metastatic 
disease. The combination of frequent advanced 
presentation, low resection rates and poor 
responses to chemotherapy make PC one of 
the most lethal tumours. The treatment goals 
are to maintain local control, manage tumour- 
related morbidities and improve quality of 
life. Patients with inoperable PC are likely to 
experience significant symptoms associated with 
their tumour, including pancreatic insufficiency, 
nutritional deficiencies, pain, biliary obstruction, 
gastric outlet obstruction and diabetes. As 
a result, guidance on the management of 
patients with inoperable PC is critical. PC is 
commonly referred centrally to specialist centres 
particularly for surgery; however, the majority 
do not undergo surgical intervention and thus 
the importance of pancreaticobiliary physicians 
and endoscopists. This review will focus on the 
non- operative management of patients with 
unresectable pancreatic adenocarcinoma and 
review some of the issues that centralisation has 
contributed to.

INTRODUCTION
Pancreatic cancer (PC) rarely has no 
symptoms in its early stages, posing a 
unique challenge for early detection, 
frequently referred to as a silent illness. 
By the time symptoms manifest, the 
majority of patients have either locally 
advanced or metastatic disease rendering 
them unsuitable for curative surgery.1 
The signs and symptoms vary according 
to the stage of the disease and the loca-
tion of the primary tumour: 70% of cases 

involve the pancreatic head, neck or unci-
nated process; 20% involve the body or 
tail; or 10% involve multifocal disease.2 
The majority of pancreatic head tumours 
cause right- upper quadrant or epigastric 
pain (79%), jaundice (56%), nausea or 
vomiting due to gastric outlet obstruction 
(GOO) (51%), diarrhoea (43%) and stea-
torrhea due to pancreatic insufficiency 
(25%). Weight loss is common to all 
forms of PC and is often multifactorial.3 
The vast majority are adenocarcinomas 
but other histological types can occur 
including adenosquamous and neuroen-
docrine tumours. This review will only 
cover adenocarcinomas. Table 1 shows 
the key areas of management for the PB 
physician.

Diagnosis and treatment
There is no current screening programme 
for PC in the UK outside of clinical 
trials. Tumour markers such as carbohy-
drate antigen 19.9 (Ca 19.9) have low 

Key messages

 ⇒ Pancreatic cancer (PC) is one of the 
most important causes of cancer- 
related mortality among all solid organ 
malignancies, with less than 20% of 
patients eligible for potentially curative 
resection.

 ⇒ Cross- sectional imaging with contrast 
pancreas triple phase is the standard for 
diagnosis and staging of PC. Endoscopy 
ultrasound scan serves an important role 
when the diagnosis is uncertain, a biopsy 
is needed or therapeutic intervention.

 ⇒ The foundations of treatment for incurable 
PC are palliation and improving quality of 
life. Referral to palliative care specialists to 
help patients and their families to access 
and use palliative care services at the very 
beginning of treatment is beneficial.
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diagnostic value with a sensitivity of 70%–90% and of 
specificity 68%–91%. False positive Ca 19.9 has been 
seen in several areas particularly interstitial lung disor-
ders and so is not useful as a diagnostic test even in 
jaundiced patients.4

The mainstay of diagnosis uses a combination of 
imaging and histology. Abdominal ultrasound is a 
reasonable first imaging test particularly in patients 
with jaundice but the pancreas is often not well visu-
alised due to overlying bowel gas and does not give 
enough information about potential distant metastatic 
sites. Transabdominal ultrasound does not have suffi-
cient sensitivity and specificity to exclude a diagnosis of 
PC. The current gold standard is triple- phase pancre-
atic CT scanning, which allows for full staging with a 
sensitivity of 89%–97% and specificity of 95%.5 As CT 
reporting is not ‘real time’ like ultrasound, images can 
be reviewed locally and at regional centres. MRI has 
similar sensitivity (81%–99%) and specificity (70%–
93%) but is often not used first line in the UK due 
to better accuracy and staging of distant lesions with 
CT.6 All patients should be presented and discussed at 
a multidisciplinary team meeting dedicated to care of 
patients with PC. If deemed operable, then biopsy may 
or not be requested dependent on surgical preference. 
In cases where the diagnosis is uncertain or the tumour 
appears to be inoperable (either due to local or distant 
disease or patient factors) tissue sampling is needed to 
make the diagnosis and guide further treatments.6

Endoscopic ultrasound (EUS) is the modality of 
choice for sampling lesions in the pancreas. Histori-
cally, systematic reviews and meta- analyses of EUS 
with fine needle aspiration has reported a sensitivity 
and specificity of around 85% with various adjunctive 
techniques used to enhance yield. More recently, fine 
needle biopsy using novel needle designs has radically 
improved the yield of EUS- guided sampling such that 
sensitivity and accuracy are now >90% and inadequate 
sample rates are very low.7 This is clearly a role for 
the pancreaticobiliary (PB) physician as in the UK the 
majority of endoscopists performing EUS are gastro-
enterologists. It is important to decide which patients 
should go forward for EUS and biopsy. In patients with 
a clearly diagnostic CT scan and would not be consid-
ered fit for chemotherapy based on performance status 
do not require a biopsy. Obtaining a biopsy (which has 
a defined morbidity rate) should be offered to those 
patients in whom it will lead to meaningful change in 
their management and therapy.

Following biopsy, patients are usually referred to 
oncology for treatment and are usually discharged from 
gastrointestinal services. Whether this is best for patient 
outcomes is uncertain as ongoing gastrointestinal issues 
may be best dealt with by a gastroenterologist.

In the UK, the most common treatment is chemo-
therapy using regimens such as folfirinox or gemcit-
abine.8 Prognosis is still poor with overall survival 
currently being 6% at 5 years but there has been 

Table 1 Areas that require assessment and management in 
patients with unresectable pancreatic cancer: a toolbox
Key area Assessment Management

Diagnosis Adequate imaging (triple- 
phase pancreatic CT) and 
review in MDT.
Tissue sampling usually 
by EUS

Firm histological diagnosis 
made sufficient to allow 
systemic chemotherapy

Pain Pain scores
Pain ladder

Optimisation of analgesia
Use of adjuncts
Coeliac plexus neurolysis

Biliary obstruction Liver function tests and 
imaging showing dilated 
bile ducts

Predominantly ERCP and 
stent insertion
PTC and stent insertion
EUS- guided biliary drainage

GOO GOO symptoms score
Imaging showing dilated 
stomach

Surgical gastrojejunostomy in 
patients with good prognosis
Duodenal stent insertion
Evolving role of EUS- guided 
gastrojejunostomy

Pancreatic exocrine 
insufficiency

Location of tumour 
increases risk 
(Head>body> tail)
Faecal elastase level in 
selected cases

Treatment with pancreatic 
enzyme replacement therapy 
in the high risk
Dietitian assessment

Diabetes/glycaemic 
control

Capillary glucose
HbA1c

Dietitian assessment
Early involvement of the 
diabetes team

Venous thromboembolic 
events

High index of suspicion
Low threshold for 
treatment

Use of low molecular 
weight heparin when 
thromboembolism detected

Mental health Open discussion
Specialist nurse 
assessment

Review by cancer nurse 
specialist
Early involvement of 
community palliative care 
team
Consider treatment of 
depression/anxiety when 
detected

ERCP, endoscopic retrograde cholangiopancreatography; EUS, endoscopic ultrasound; 
GOO, gastric outlet obstruction; HbA1a, Haemoglobin A1c; MDT, Multidisciplinary team 
meeting; PTC, Percutaneous Transhepatic cholangiography.

Key messages

 ⇒ Managing pain according to the ‘analgesic ladder’ is the 
standard approach. Neurolytic celiaccoeliac plexus block 
has been used to combat severe pain, at times, resulting 
in a decreased requirement for drugs and their unwanted 
side effects.

 ⇒ Symptoms of biliary and gastric outlet obstruction (GOO) 
can be treated with palliative interventions in a number 
of different ways, depending on patient choice and local 
expertise. Palliative endoscopic interventions have a very 
good success rate and should be the first choice in the 
majority of situations for biliary obstruction. GOO is more 
complicated and the therapeutic intervention depends 
uponon patient factors and local experience/availability.

 ⇒ Pancreatic exocrine replacement therapy is recommended 
in the majority of patients with PC in the head of the 
gland. However, the evidence for treatment is not 
associated with significant improvements in survival, 
weight change or quality of life in patients with 
advanced PC.
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improvement in 1–2 year survival for those patients 
who are fit enough to endure regimens such as folf-
irinox. Despite there being clear benefits of receiving 
chemotherapy, one study showed that up to 50% of 
patients with advanced PC did not receive any chemo-
therapy.9 Therefore, it is important to establish the 
goals of treatment for patients with inoperable PC 
including symptom management, controlling disease 
progression, managing nutrition and maintaining 
quality of life.

Referral to palliative care early helps with developing 
relationships and accessing services pre- emptively. The 
main issues that a PB physician/endoscopist should 
get involved with are pain management, nutrition 
(including endocrine and exocrine insufficiency), 
biliary obstruction, GOO and thromboembolic risk.

Pain
Nearly 90% of patients suffer from pain in the 
advanced stages of PC, which can be difficult to 
manage. A multidisciplinary approach involving pain 
and palliative medicine specialists would be ideal. The 
mainstay of initial therapy is to optimise pharmaco-
therapy options for pain control but also to consider 
non- pharmaceutical options such as coeliac plexus 
neurolysis (CPN).10

Pain in PC can be caused by a variety of factors 
including tissue damage, inflammation, ductal obstruc-
tion and infiltration of adjacent structures. In addition, 
because of the proximity of the tumour to the coeliac 
axis, the pain often has a neuropathic element.

Managing pain according to the ‘analgesic ladder’ is 
considered the standard approach for pain control in 
patients with cancer. Adjunctive use of agents that treat 
neuropathic pain such as gabapentin or pregabalin may 
be beneficial.9 Opioid analgesia is often used but this 
does have other side effects particularly constipation 
and nausea leading to use of adjunctive medications. In 
unresectable PC, CPN can be employed to treat pain, 
which also has the benefit of reducing requirement for 
other analgesics and their unwanted side effects.

Treatment with CPN has been shown to be benefi-
cial in addition to pharmacotherapy. According to a 
recent review, EUS- guided CPN is 72.54% effective in 
patients with PC.11 Furthermore, the morbidity of EUS- 
guided CPN has been reported to have low complica-
tion rates. Analgesic effects have been shown in studies 
to last one to 2 months, with one review showing up 
to 92% partial to complete relief after 3 months.12 It 
should be noted that CPN is not intended to be used in 
place of pharmacotherapy, but rather as an adjunctive 
treatment modality in selected patients.

Biliary obstruction
A common complication of PC is biliary tree obstruc-
tion resulting in jaundice. An estimated 65%–75% of 
patients with PC develop biliary obstruction for whom 
drainage is valuable to alleviate jaundice, pruritus and 

normalise bilirubin levels to allow palliative chemo-
therapy. Standard care is placement of a self- expanding 
metal stent at endoscopic retrograde cholangiopancrea-
tography (ERCP); however, the success rate is less than 
100%.13 Conventionally, following failed drainage via 
ERCP, patients are usually referred for percutaneous 
stent placement but recent data show this has a high 
morbidity.14 These data were generated from an assess-
ment of the Hospital Episodes Statistics data which do 
have some limitations and did not compare both tech-
niques directly. A previous meta- analysis showed that 
both techniques are largely comparable.15 EUS- guided 
biliary drainage (EUS- BD) has emerged as an alter-
native method. Studies comparing both techniques 
suggest both have similar safety profiles and EUS- BD 
was not superior to ERCP in terms of relief of malig-
nant biliary obstruction.16 EUS- BD does have some 
advantages particularly in patients with an inaccessible 
ampulla either due to tumour invasion or duodenal 
narrowing.17

Despite this, EUS- BD is relatively new and requires 
further training in advanced EUS techniques. Addition-
ally, recent UK data have shown that serious adverse 
events can still occur in up to 20%.17

Gastric outlet obstruction
GOO can occur in up to 25% of patients with unre-
sectable PC and is associated with significant morbidity 
and decreased quality of life.18 Persistent nausea or 
vomiting, abdominal discomfort, fullness, early satiety 
or dehydration may all indicate GOO. Effective palli-
ative treatments are critical in light of these associated 
symptoms and a significant decline in quality of life.

Historically, surgical gastrojejunostomy (SGJ) has 
been considered the gold standard palliative treatment 
for malignant GOO and has the best results for long- 
term palliation. However, some patients are not suit-
able for surgical intervention and therefore endoscopic 
stent insertion is an option. The main alternatives are 
duodenal stent (DS) insertion and EUS- guided gastro-
enterostomy (EUS- GE). The technical success rate 
of SGJ is high (>98%) and similar to DS insertion 
(>95%); however, time to resumption of oral intake 
is faster with DS (average 2–3 days) compared with 
SGJ (average 5–7 days) and can be performed under 
conscious sedation. Reintervention rates and stent 
dysfunction are more common with DS compared 
with SGJ (18% vs 1%).19 By combining the concepts 
of an endoscopically delivered stent and positioning 
away from the tumour, EUS- GE should be superior to 
either DS or SGJ. The early data show that EUS- GE 
has a lower success rate (88%) compared with SGJ 
but similar outcomes regarding adverse events, time to 
resumption of oral intake and length of stay.20 When 
compared with DS, the technical and clinical success 
rates are not statistically significantly different but 
EUS- GE has a lower reintervention rate (4% vs 20%).
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Currently, patients with a short life expectancy 
should be considered for DS and fitter patients with 
longer life expectancy should be considered for SGJ or 
EUS- GE dependent on local expertise and availability.21

Pancreatic exocrine insufficiency
Pancreatic exocrine insufficiency (PEI) is a frequent 
finding in PC and is frequently caused by the tumour’s 
obstruction of the main pancreatic duct. PEI is more 
prevalent in tumours closer to the head of the pancreas 
and less so in those in the tail. Patients with PC often 
present with overlapping symptoms such as uninten-
tional weight loss (80%), malnutrition (30%), chronic 
diarrhoea and steatorrhea all of which have a significant 
impact on quality of life. The use of pancreatic enzyme 
replacement therapy (PERT) in patients with PC who 
have undergone surgical resection is well shown to be 
beneficial but the evidence is less conclusive in patients 
with inoperable PC. The data on the role of PERT 
are conflicting mainly due to issues around study 
design, PERT dosage, measures of nutritional status 
and patient inclusion criteria.22 Some studies suggest 
improvement in survival for those taking PERT but 
meta- analysis of the four randomised trials showed 
no changes in weight loss or survival and there were 
no data on quality of life. There were no significant 
adverse events, but patients frequently discontinued 
treatment as their illness entered the terminal phase, 
with some citing pill burden as a factor. Also, for 
PERT to be useful, it must be used correctly, with a lot 
of emphasis on both the prescriber and the patient’s 
education. For lesions in the head of pancreas, the risk 
of PEI is very high and should be treated but when the 
tumour is located further along the pancreas, the risk is 
lower. The other consideration is the pill burden espe-
cially in those with advanced PC as adding a minimum 
of 16 additional capsules to their routine per day may 
not be beneficial. Nutritional assessment by a dietitian 
is also recommended to help with taking PERT but 
also to assess adequate calorie intake and help maintain 
weight. This would be especially important in those 
patients that receive chemotherapy. National Institute 
for Health and Care Excellence (NICE) guidelines 
recommend PERT for all; however, there is a paucity 
of data in patients with unresectable PC and therefore 
more data are needed to determine which patients are 
likely to benefit.22

Diabetes
Many cohort and case–control studies indicate that 
25%–50% of patients with a diagnosis of PC will 
have developed diabetes mellitus (DM) within 1–3 
years before their diagnosis of malignancy. This new- 
onset DM is therefore thought to be type 3c diabetes 
mellitus (T3cDM). Due to a lack of knowledge distin-
guishing between the two, T3cDM is frequently misdi-
agnosed as T2DM. T3cDM is the form of diabetes that 
occurs when the pancreas is damaged, leading to both 
exocrine and endocrine dysfunction. T3cDM, which 
is often linked to a history of chronic pancreatitis, 
PC, pancreatic resection, inflammation and fibrosis in 
pancreatic tissue. It is estimated that 9% of T3cDM is 
secondary to PC.23

There are no universally accepted diagnostic criteria 
for T3cDM. Conceptually, the diagnosis can be made 
in patients who meet the following three criteria: 
presence of PEI, pathological pancreatic imaging and 
absence of T1DM- associated autoimmune markers. 
Recognition of T3cDM is important as management is 
challenging due to erratic swings from hypoglycaemia 
to hyperglycaemic.23 Early referral to a dietitian and 
the diabetes healthcare team plays an important role 
in managing and preventing complications by tailoring 
the goals according to the need and life expectancy.

There were no distinct guidelines for the manage-
ment of T3cDM in PC. In patients with mild hyper-
glycaemia, metformin can be used. However, in more 
severe cases, insulin is the treatment of choice. The 
nutritional management of T3cDM should include 
regular dietary assessment and treatment with PERT. 
Patients must be taking appropriate and adequate 
amounts of PERT to ensure optimal nutrient absorp-
tion and emphasise the importance of maintaining a 
regular eating pattern. The complications of T3cDM 
are associated with poorer survival at all stages of 
PC.24 Patients are more prone to severe episodes of 
hypoglycaemia due to the absence of other pancreatic 
hormones particularly glucagon. Patients should be 
educated on the symptoms and treatment of hypogly-
caemia as for T1DM and blood glucose levels should 
be monitored regularly.

Venous thromboembolism
Venous thromboembolism (VTE) is a frequent but 
still underestimated complication that occurs in 
patients with PC, resulting in increased morbidity 
and mortality. Metastatic PC has imposed the most 
significant risk factor. Recently, in a large prospective 
multicenter cohort study of patients with PC, 20% of 
patients developed a VTE event. The cumulative rates 
of VTE were 13% at 6 months, 20% at 1 year, with a 
median time from PC diagnosis to VTE of 4 months.25

A systematic review and meta- analysis of patients 
with PC undergoing chemotherapy concluded that 
primary thromboprophylaxis was estimated to 
significantly reduce the risk of symptomatic VTE by 

Figure 1 Managing symptoms of inoperable pancreatic cancer. 
T3cDM, type 3c diabetes mellitus.
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approximately 69% with a number needed to treat 
of 11.9.26 Sensitivity analyses showed that primary 
prophylaxis with low molecular weight heparin or 
direct- acting oral anticoagulation, and prophylactic 
doses or supraprophylactic doses of anticoagulants 
reduced the risk of VTE by the same magnitude.

Despite multiple study recommendations, primary 
thromboprophylaxis has not been widely adopted in 
patients with PC in the community, mainly due to 
fear of bleeding and additional medication burdens in 
otherwise frail patients.

Systematic screening of VTE is not recommended 
in daily clinical practice. However, all patients with 
PC should receive education on the warning signs 
and symptoms of VTE to promote self- diagnosis and 
reporting of VTE symptoms. Decisions to initiate 
thromboprophylaxis should be made on a case- by- 
case basis and should be based on a multidisciplinary 
patient- centred approach after close discussion with 
the patient.27

Mental health and psychological support
The diagnosis of PC can seem to occur quite rapidly 
with the patient having to come to terms with having 
an incurable disease that will shorten their life expec-
tancy quite markedly. One of the roles of the multidis-
ciplinary team is to provide psychological and social 
support during this time and this is exemplified by 
cancer nurse specialists and the palliative care team. 
This area is especially important as a recent study 
showed a significant increase in psychological symp-
toms following diagnosis and that pre- existing depres-
sion or anxiety were associated with a decreased like-
lihood of receiving chemotherapy and overall reduced 
survival.28 Furthermore, it has been shown that carers 
of patients with PC also suffer from psychological 
stressors and that the prevalence of carer burden is 
significant.29 30 Psychological and social support for 
both the patient and family members is essential and 
should be addressed directly by all members of the 
multidisciplinary team.

CONCLUSIONS
The majority of patients with unresectable PC have 
multiple healthcare requirements above the need for 
tissue sampling including management of biliary and 
duodenal obstruction, pain, PEI, diabetes and throm-
boembolic risk (figure 1). The move towards central-
isation has taken some of the resources away from 
non- tertiary centres meaning that those not suitable 
for resection may be at a disadvantage. The reasons 
for this are multifactorial but having clinicians with an 
interest in pancreatic diseases in non- tertiary centres 
with the knowledge and skills to manage such patients 
would be advantageous.26 This may improve patient 
experience and reduce the need for unnecessary travel 
for diagnostic and/or therapeutic procedures as well 

as non- procedural interventions when the focus of 
management is symptom control and quality of life.
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