
With the widespread use of cross-sectional imaging 
to evaluate abdominal symptoms, the incidental 
finding of cystic lesions of the pancreas is increas-
ing. Although most pancreatic cysts are benign, 

some have malignant potential or are malignant at the time of 
diagnosis. Recommended treatment depends on the perceived 
risk of malignancy and presence of symptoms, and ranges from 
careful observation to pancreatic resection. For this reason,  
it is essential that patients undergo an appropriate ‘work-up’ in 
a high-volume institution with multidisciplinary specialist 
 expertise in pancreatology. Sources of information on high- 
volume pancreatic surgical centres in Australia are shown in 
Box 1.

Approximately 20 different types of pancreatic cystic lesion 
have been described.1 A few of these account for 90% of all 
pancreatic cystic lesions and are the focus of this article: pan-
creatic pseudocyst, serous cystic neoplasm, mucinous cystic 
neoplasm, intraductal papillary mucinous neoplasm (IPMN) 
and solid pseudopapillary neoplasm. The  investigation and 
follow up of patients with these pancreatic cystic lesions are 
outlined. 
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Pancreatic cysts are a common incidental finding  
on imaging and may signify benign, premalignant  
or malignant disease. It is therefore important to 
investigate in an expert environment to identify the 
likely pathology and manage accordingly. 
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    KEY POINTS

• Pancreatic cysts are a common incidental finding on 
imaging and may signify benign, premalignant or 
malignant disease. 

• Early referral to a high-volume pancreatic unit is 
recommended for all patients with a pancreatic cyst.

• Triple-phase CT scan of the abdomen or gadolinium-
enhanced MRI with MR cholangiopancreatography are the  
most appropriate imaging modalities for all patients with 
pancreatic cysts.

• As the malignant potential of pancreatic cysts varies, 
surgical intervention is recommended in selected  
cases only. 

• Patients whose lesions are not resected should undergo 
surveillance under the close supervision of a specialist 
pancreatic unit.
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Pancreatic pseudocyst
Pancreatic pseudocysts are collections of 
enzyme-rich pancreatic fluid, enclosed by 
a wall of fibrous or granulation tissue with 
no epithelial lining. Typically, pancreatic 
pseudocysts develop within or adjacent to 
the pancreas at least four weeks after an 
episode of pancreatitis.2 Pseudocysts are 
so named because they lack the epithelial 
lining that characterises true cysts. 

Epidemiology and pathogenesis
Pancreatic pseudocysts account for the 
vast majority of cystic lesions in the 
 pancreas. They affect up to 25% of patients 
who have a bout of pancreatitis. Most (85%) 
pseudocysts are single lesions, but some 
patients have multiple pseudocysts.3 

Pseudocysts occur due to leakage of 
pancreatic juice from regions of inflamed 
pancreas or disrupted pancreatic duct. The 
most common causes, by far, are previous 
pancreatitis and trauma. Around half of 
these acute pancreatic fluid collections 
resolve spontaneously over time. However, 
in the remainder, the fluid collection 
 persists, leading to the formation of a wall 
of nonepithelialised granulation tissue, 
creating a pseudocyst. 

Clinical presentation and natural 
history
Symptoms of pseudocysts include abdom-
inal pain and early satiety caused by gastric 
or duodenal compression. In a thin indi-
vidual with a particularly large pseudo-
cyst, an abdominal mass may be palpable. 
The diagnosis of pseudocyst should be 

suspected if there is continued abdominal 
pain, with or without a raised serum lipase 
level, persisting after resolution of acute 
pancreatitis.

The natural history of pseudocysts 
depends largely on their size. Around half 
of all pseudocysts resolve spontaneously. 
Nearly all pseudocysts less than 4 cm in 
diameter resolve spontaneously, but those 
that are greater than 10 cm in diameter 
are highly unlikely to resolve without 
intervention.4

Pseudocysts may give rise to complica-
tions that include infection, rupture and 
pseudoaneurysms of adjacent arterial 
structures (e.g. splenic, gastro duodenal 
and pancreaticoduodenal  arteries). These 
pseudoaneurysms may subsequently bleed 
and require angiographic embolisation.

Investigation
On imaging, pseudocysts appear as well- 
circumscribed round structures with homo-
geneous fluid density surrounded by a 
thin-walled capsule. If the diagnosis is 
unclear on CT imaging then an endoscopic 
ultrasound (EUS) examination may be 
 performed. EUS-guided fine-needle aspi-
ration of pseudocyst contents is expected to 
reveal a low level of carcino embryonic anti-
gen but a high amylase concentration.

Treatment
Intervention is indicated when a pseudocyst 
is causing symptoms or complications, is 
increasing in size or is larger than 5 cm in 
diameter and has not decreased in size for 
longer than six weeks. Minimally invasive 
options for pseudocyst drainage are 
favoured, including endoscopic drainage. 
This can be achieved in most cases with the 
assistance of EUS by inserting one or more 
double pigtail stents or a larger covered 
bi-flanged metal stent through the posterior  
wall of the stomach into the pseudocyst. 

Larger pseudocysts with dependent 
sections may require laparoscopic or open 
surgery to create a communication between 
the pseudocyst and the gastrointestinal 
tract allowing continuous drainage (e.g. 
cystojejunostomy or cystogastrostomy). 

Serous cystic neoplasm
Serous cystic neoplasms are glycogen-rich 
lesions arising from the pancreas with 
extremely rare malignant potential. 

Epidemiology and pathology
Serous cystic neoplasms account for 10 to 
15% of all pancreatic cystic neoplasms and 
1 to 2% of all pancreatic neoplasms. They 
affect mainly women aged in their 50s  
or 60s. 

On examination, serous cystic neoplasms 
appear as multiloculated lesions character-
ised by a microcystic architecture that gives 
rise to a honeycomb appearance (Figure 1), 
although oligo- and macrocystic varieties 
have also been described. They contain 
serous fluid free of mucin, surrounded by 
cuboidal epithelium. Characteristically, the 
lining epithelium contains glycogen. Any 
part of the pancreas can be involved. 

Clinical presentation and 
natural history
Small serous cystic neoplasms are asymp-
tomatic, but large lesions may cause non-
specific abdominal pain. Early satiety 
may occur if the lesion is large enough 
to cause gastric or duodenal compression. 
Multiple serous cystadenomas may occur 
in patients with von Hippel–Lindau 
syndrome.

Serous cystic neoplasms are almost 
always benign, with malignant disease 
(serous cystadenocarcinoma) rarely 
described. If followed up with imaging over 
time, most serous cystic neoplasms remain 
stable, but up to 37% may show slow growth 
(approximately 4 mm per year).5 

Investigation
On CT or MRI, serous cystic neoplasms 
classically have a spongy honeycomb 
appearance. A central calcified scar is also 
often seen. Macro- or oligocystic varieties 
can be difficult to differentiate from lesions 
such as branch-duct IPMN (described 
below). If the diagnosis is uncertain then 
EUS-guided fine-needle aspiration should 
be performed. In patients with serous cystic 
neoplasm, this is expected to show serous 

PANCREATIC CySTS  continued 

1. INFORMATION SOURCES ON
HIGH-VOLUME PANCREATIC
SURGICAL CENTRES IN AUSTRALIA

• Cancer Institute NSW
– https://www.cancerinstitute.org.au/
How-we-help/System-improvement/
Optimising-cancer-care/oesophageal-
pancreatic-cancer-surgery

• Pancare Foundation
– https://www.pancare.org.au/
support/how-to-find-a-specialist
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fluid with low concentrations of amylase 
and carcinoembryonic antigen.

Treatment
Because of the benign nature of serous 
cystic neoplasms, a conservative approach 
to management is appropriate for most 
patients. However, pancreatic resection 
may be performed in some patients with 
large symptomatic lesions, diagnostic 
uncertainty on imaging and EUS or rapid 
growth of the lesion. 

Mucinous cystic neoplasm
Mucinous cystic neoplasms are mucin- 
producing lesions of the pancreas with 
ma lignant potential. 

Epidemiology and pathology
Mucinous cystic neoplasms account for 2 to 
5% of all pancreatic exocrine tumours, with 
a female-to-male ratio of 20:1. These lesions 
generally affect women aged in their 40s. 

Mucinous cystic neoplasms are large 
thick-walled septated cysts containing 
 abundant mucin, lined by tall columnar 
epithelium surrounded by ovarian-type 
stroma. In rare cases, these lesions affect 
areas other than the body and tail of the 
pancreas (Figure 2). They are almost always 
unifocal. 

Clinical presentation and  
natural history
Large mucinous cystic neoplasms may cause 
abdominal pain and early satiety. However, 

most of these lesions are asymptomatic and 
found incidentally on abdominal imaging. 
Significant weight loss and other constitu-
tional symptoms should raise suspicions of 
associated malignancy. 

The most concerning feature of muci-
nous cystic neoplasms is the risk that they 
harbour malignancy, which occurs in 15% 
of cases. Invasive mucinous cystic neo-
plasm tends to affect an older cohort of 
patients than noninvasive forms. Larger 
lesions tend to have a higher risk of 
 harbouring malignancy than lesions 
smaller than 4 cm.6 

Investigation
Mucinous cystic neoplasms are characterised 
on CT and MRI by a macrocystic appear-
ance, containing a few septa with some 
peripheral ‘eggshell’ calcifications. Imaging 
features associated with a higher risk of 
malignancy in mucinous cystic neoplasms 
include septations, enhancement of the cyst 
wall, larger size and the presence of mural 
nodules. Analysis of cyst fluid obtained from 
mucinous cystic neoplasms through EUS-
guided fine-needle aspiration usually shows 
high levels of carcinoembryonic antigen and 
low amylase levels. 

Treatment
Resection is recommended for all surgi-
cally fit patients with mucinous cystic 
neoplasm. Resection is fully curative in 

patients with lesions with no malignant 
component, but has a five-year disease- 
specific survival of 57% in patients with 
mucinous cystic neoplasm-associated 
malignancy.6 Therefore, timely resection 
of these lesions is imperative.

Intraductal papillary mucinous 
neoplasm
IPMN is a mucin-producing lesion arising 
from the main duct or branch duct of the 
pancreas, with a variable risk of malignant 
transformation (Figure 3). 

Epidemiology and pathology
IPMN accounts for 15 to 30% of all cystic 
neoplasms of the pancreas, affecting men 
and women in equal proportions, usually 
when aged in their 60s. 

IPMN may be classified either accord-
ing to the level of pancreatic duct from 
which it arises (main-duct, branch-duct 
or mixed IPMN) or based on the lining 
epithelium (intestinal, gastric, pancreatic 
or oncocytic). Most intestinal-type IPMNs 
correspond to main-duct IPMN and most 
gastric-type IPMNs correspond to branch-
duct IPMN. 

IPMNs can be graded according to the 
level of atypia seen in the ductal epithelium: 
low-, intermediate- or high-grade dysplasia. 
The major prognostic factor, however, is 
the presence of invasive carcinoma, which 
generally has a better postresection prog-
nosis (45% five-year survival) than pancre-
atic ductal adenocarcinoma (15% five-year 

Figure 1. Serous cystic neoplasm of the 
pancreas. Cross section reveals the classical 
honeycombed microcystic structure, 
containing glycogen-rich fluid. 

Figure 3. Main-duct intraductal papillary 
mucinous neoplasm (IPMN), showing 
dilatation of the main pancreatic duct, which 
contains mucin-rich fluid.

Figure 2. Mucinous cystic neoplasm of the body 
of the pancreas in a distal pancreatectomy 
and splenectomy specimen. The cyst is well 
circumscribed and has been completely 
excised. Histopathological evaluation found 
no malignant lesion associated with the cyst.
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survival), owing to earlier staging at the 
time of diagnosis.

Clinical presentation
Although mostly IPMNs are found inci-
dentally on imaging, patients occasionally 
present with symptoms related to ductal 
occlusion, including pancreatitis and 
abdominal pain. Cystic lesions centred 
around the head of the pancreas may cause 
painless jaundice. 

Investigation
Triple-phase abdominal CT and MRI with 
MR cholangiopancreatography (MRCP) 
are the imaging modalities of choice  
in assessing IPMN. Main-duct IPMN 
appears as either diffuse or segmental 
dilatation of the main pancreatic duct. 
Branch-duct IPMN appears as a cystic 
lesion and may be multifocal. MRCP may 
reveal a communication between the cyst 
and the main pancreatic duct, but this is 
not always seen. The presence of mural 
nodules in both main- and branch-duct 
IPMN should raise suspicion of an asso-
ciated malignancy. 

EUS is useful for characterising features 
associated with a high risk of malignancy, 
including mural nodules. EUS-guided 
fine-needle aspiration of cyst contents gen-
erally reveals a high concentration of car-
cinoembryonic antigen. Theoretically, 
communication with the pancreatic duct 
leads to a high amylase level, but this is not 
always the case. 

Treatment
The optimal management of a patient with 
IPMN has been much debated, leading most 
recently to the 2012 Fukuoka guidelines.7 

These list worrisome and high-risk features 
on imaging that assist clinicians in deciding 
further work-up, surveillance and whether 
surgical resection is indicated (Box 2). The 
presence of high-risk stigmata should lead 
to surgical resection in surgically fit indi-
viduals. The presence of worrisome features 
on imaging should lead to further evaluation 
with EUS and fine-needle  aspiration. A 
lesion with no worrisome or high-risk 

stigmata should undergo surveillance 
according to its size (Flowchart). 

The procedure most often recommended 
to patients is partial pancreatectomy 
(Whipple’s procedure or distal pancreatec-
tomy) with frozen section of the neck 
 margin to ensure the absence of high-grade 
dysplasia or malignancy. As IPMNs may 
involve the duct system in a multifocal 
manner, the remnant pancreas then under-
goes surveillance with serial imaging. Total 
pancreatectomy is associated with major 
long-term morbidity and should be 
reserved for highly selected patients. 

Solid pseudopapillary neoplasm 
(Frantz tumour)
Solid pseudopapillary neoplasm, also 
known as Frantz tumour, is a rare indolent 
pancreatic tumour with cystic and solid 
components and potential for malignant 
behaviour. 

Epidemiology and pathology
Solid pseudopapillary neoplasm accounts 
for only 2.5% of resected pancreatic 
tumours, and primarily affects young 
women (mean age, 22 years), with a female 
to male ratio of nearly 10:1.8 

2. WORRISOME AND HIGH-RISK
STIGMATA OF MALIGNANCY ON CT
OR MRI OF PANCREATIC CYSTIC
LESIONS7

Worrisome features

• Cyst 3 cm or more

• Thickened/enhancing cyst walls

• Main duct size 5 to 9 mm

• Nonenhancing mural nodule

• Abrupt change in calibre of
pancreatic duct with distal pancreatic
atrophy

High-risk stigmata 

• Obstructive jaundice in a patient
with a cystic lesion of the head of
the pancreas

• Enhancing solid component in
the cyst

• Main pancreatic duct diameter
of 10 mm or greater

PANCREATIC CySTS  continued 

BC_0174_MedToday_Ad_Winter_72x273mmH_140317_D4.indd   1 15/03/2017   1:00 PM

58   MedicineToday   ❙   APRIL 2017, VOLUME 18, NUMBER 4

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2017.

����������������������������������������������



SUGGESTED ALGORITHM FOR THE INVESTIGATION AND MANAGEMENT OF PATIENTS WITH  
PANCREATIC CYSTIC LESIONS* 

Abbreviations: EUC = electrolytes, urea, creatinine; EUS = endoscopic ultrasound; FBC = full blood count; LFT = liver function tests;  
MRCP = magnetic resonance cholangiopancreatography. 
* Adapted from the Fukuoka guidelines. Tanaka et al. Pancreatology 2012; 12: 183-197.7

No

No

yes

yes

No

<1 cm 1 to 2 cm 2 to 3 cm >3 cm

yes

yes

No

No

yes

Patient presents with a pancreatic cystic lesion

Refer to specialist pancreatic unit for multidisciplinary discussion

Resection

EUS plus fine-needle aspiration

• Clinical assessment
• FBC, EUC, LFT, cancer antigen 19-9, lipase
• Three-phase CT of abdomen or MRI pancreas plus MRCP

Are there any high-risk stigmata? (Box 2)

Are there any worrisome features? (Box 2)

Is it a pseudocyst?

Are there any worrying features?
• mural nodule
• suspicious/positive cytology
• main duct involvement

Are there any indications for 
pseudocyst intervention?
• symptoms
• complications
• cyst >5 cm

Drainage procedure
• EUS-guided
• percutaneous
• open/laparoscopic 

cystojejunostomy, 
cystogastrostomy

CT/MRI 
6-monthly 
until size 
reduction 
confirmed

Follow up 
depends on 
diagnosis, 
presence of 
malignancy

CT/MRI in 
2 years

CT/MRI 
yearly for  
2 years 
then longer 
intervals if 
no change

EUS in 3 to 6 months 
then longer interval, 
alternating MRI with 
EUS
Consider surgery in 
young/fit patients

MRI/EUS every 
3 to 6 months
Consider 
surgery in 
young/fit 
patients

What is the size of the largest cyst?
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Solid pseudopapillary neoplasms are 
generally large at the time of diagnosis, 
affecting any part of the pancreas, and 
associated with metastatic disease in 6% of 
patients.9 On cross-section, these tumours 
appear heterogeneous, with haemorrhagic 
cysts interspersed among pale areas of solid 
tumour (Figure 4).

Clinical presentation
Because of the size of the lesion, patients 
usually have symptoms at diagnosis, 
 presenting mainly with abdominal pain 
or an abdominal mass. Weight loss is an 
uncommon feature of this disease. 

Investigation
On CT or MRI, solid pseudopapillary 
neoplasms appear as well-circumscribed 
lesions with areas of cystic degeneration 
due to necrosis and haemorrhage. 

Treatment
After complete surgical resection of solid 
pseudopapillary neoplasms, 85 to 95% 
of patients are cured. Although metas-
tasis (and dissemination after rupture) 
have been reported, these lesions typi-
cally have indolent behaviour, and recur-
rence is exceptional. Metastatic disease 
should not preclude resection, as it 
would in patients with pancreatic ductal 
adenocarcinoma, because long-term 
 survival is possible even under these 
circumstances.8 

Investigation of pancreatic 
cystic lesions
A suggested algorithm for the investiga-
tion and management of patients with 
pancreatic cystic lesions is shown in the 
Flowchart.  

Blood tests
Blood tests recommended for all patients 
with a pancreatic cystic lesion include:
• full blood count
• serum urea, electrolytes and

creatinine measurement
• liver function tests
• serum C-reactive protein, lipase and

cancer antigen 19-9 (CA19-9)
measurement.
Raised inflammatory marker levels in

the context of abdominal pain and fevers 
in a patient with a known or suspected 
pseudocyst should raise concern for 
 secondary infection. Liver function test 
results may be deranged if there is extrinsic 
bile duct compression from a pancreatic 
lesion, particularly if it is located in the head 
of the pancreas. A persistently elevated 
lipase level after resolution of an episode 
of  pancreatitis should raise concern for the 
development of a pseudocyst. A raised 
CA19-9 level should raise concern for a 
pancreaticobiliary malignancy associated 
with the cystic neoplasm. 

Imaging
The aims of imaging are to achieve a diag-
nosis, detect worrisome features or high-
risk stigmata and assist with surgical 
planning. A triple-phase CT scan with fine 
slices through the pancreas (pancreatic 
protocol CT) or a gadolinium-enhanced 
MRI of the pancreas with MRCP is recom-
mended. In Australia, GP-referred MRI of 
the pancreas with MRCP is not currently 
subsidised by the MBS. 

CT is able to identify intracystic septa-
tions, nodules and calcifications. It is also 
valuable for identifying surrounding 
 anatomy and vascular structures for sur-
gical planning. However, MRI with MRCP 
has the advantage of being able to better 
define the relation of the cystic lesion to 

the pancreatic duct, an important feature 
when trying to distinguish between 
branch-duct IPMN and oligocystic serous 
or mucinous cystic neoplasm. In addition, 
MRI may be preferred for patients who 
require frequent imaging surveillance, to 
avoid radiation exposure. 

Endoscopic ultrasound and fine-
needle aspiration
EUS is a highly sensitive but invasive imag-
ing modality that involves the passage of 
an echoendoscope into the stomach and 
duodenum, enabling the entire pancreas 
to be visualised in great detail. EUS is indi-
cated for all pancreatic cysts with worri-
some  features and for those larger than 
3 cm without worrisome features. As with 
 conventional ultrasound, EUS is highly 
operator dependent. It is also associated 
with procedural risks, including gastroin-
testinal perforation and haemorrhage, and 
therefore needs to be performed in a unit 
with high-volume expertise in this 
technique. 

EUS-guided fine-needle aspiration of 
pancreatic cyst contents allows cyst 
fluid to be evaluated for cytology and 
carcinoembryo nic antigen and amylase 
levels. A carcinoembryonic antigen level 
greater than 192 mg/mL has been shown 
to be highly predictive of a mucinous lesion 
(i.e. mucinous cystic neoplasm and IPMN) 
but does not predict the presence of malig-
nant disease.10 A raised amylase level in cyst 
fluid usually signifies com munication of 
the cyst with the main pancreatic duct 
(as in pancreatic pseudocyst and IPMN). 
However, the cyst fluid amylase level is not 
consistently elevated in IPMN, and muci-
nous cystic neoplasms have also been 
shown to have high cyst fluid amylase 
levels. Serous cystic neoplasm is associated 
with low  carcinoembryonic antigen and 
amylase levels in cyst fluid. 

Follow up
Depending on the diagnosis, patients may 
require short- or long-term follow up. All 
follow up should involve a pancreatic 
surgeon. 

PANCREATIC CySTS  continued 

Figure 4. Solid pseudopapillary tumour.  
Cross-section reveals a pale tumour with 
areas of cystic and haemorrhagic 
degeneration. 
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Patients with pancreatic pseudocysts 
should be followed up with six-monthly 
CT or MRI until symptoms have abated, 
and a clear trajectory towards resolution 
of the pseudocyst has been established. 
Those with unresected serous cystic 
 neoplasms should also be followed up with 
imaging  according to cyst size (see the 
Flowchart). 

As resection is curative for serous cystic 
neoplasms, patients who have undergone 
resection do not need long-term follow up, 
except in the rare circumstance of serous 
cystic neoplasm-associated malignancy. 
Patients who have undergone resection of 
mucinous cystic neoplasm similarly do not 
require long-term follow up as long as there 
is no associated malignancy. 

Patients with unresected branch-duct 
IPMN should be followed up with serial 
imaging according to lesion size (Flowchart). 
For those who have undergone IPMN 
 resection, follow up depends on whether 

IPMN is present in the remnant pancreas. 
Those with a remnant pancreas free of 
known IPMN may be followed up with serial 
imaging at two years and then five years 
after resection to confirm there is no new 
recurrence. Patients with IPMN in the rem-
nant pancreas should be followed up simi-
larly to those with unresected IPMN. 

Patients with a solid pseudopapillary 
neoplasm with no invasive features do not 
require long-term follow up after resection. 
However, the presence of invasive features 
or anaplastic dedifferentiation heralds a 
higher risk for developing metastatic 
 disease, and therefore these patients should 
be followed up with serial imaging every 
six to 12 months. 

Patients with mucinous cystic neoplasms 
or IPMN with an invasive component 
should be followed up similarly to patients 
with pancreatic ductal adenocarcinoma, 
which was discussed in the April 2016 issue 
of Medicine Today.11 

Conclusion
There are many causes of pancreatic cystic 
lesions, which are associated with varying 
degrees of malignant potential. Surgical 
resection is required only in selected 
patients, and conservative management 
with close observation is appropriate in 
many cases. For this reason, it is imperative 
that patients are investigated systematically 
in a unit with surgeons, gastroenterologists, 
radiologists, oncologists and pathologists 
with high-volume experience in pancreatic 
pathology. From a GP’s perspective, any 
patient with a newly diagnosed pancreatic 
cystic lesion should have a triple-phase CT 
scan as a minimum investigation and refer-
ral to a pancreatic surgeon for ongoing 
management and surveillance.  MT  
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