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Background

Intraductal papillary mucinous neoplasm
(IPMN) of the pancreas is increasingly
being diagnosed incidentally on imaging.
It has malignant potential, making it
vital to establish the correct diagnosis,
assess its malignant risk and follow a
management strategy to prevent
development of invasive carcinoma

of the pancreas.

Objective

This review focuses on the epidemiology,
natural history, risk factors, diagnosis and
management of IPMN of the pancreas,
and will provide practical points for
general practitioners.

Discussion

IPMN of the pancreas can transform into
invasive pancreatic carcinoma at a low
rate of approximately 2%/year. Upon
diagnosis of IPMN, it is risk stratified
based on the presence of worrisome or
high-risk stigmata, which guides further
management. Management needs to be
individualised based on IPMN and patient
factors due to limitations with the current
diagnostic tools.
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INTRADUCTAL PAPILLARY MUCINOUS
NEOPLASMS (IPMNs) of the pancreas are

premalignant cystic epithelial tumours of
the pancreatic duct and/or its side branches.
These tumours produce mucin, resulting in
ductal dilatation.! The prevalence of IPMN
and other pancreatic cystic lesions (PCL)
has increased due to better quality imaging
and its increasing usage.? PCL are identified
in up to 75% of the general population and
become more prevalent with increasing
age.>* The true incidence of IPMN is not
known, because the majority of patients are
asymptomatic. However, IPMNs account
for 0.5% of malignant pancreatic neoplasms
found at autopsy, 7.5% of clinically diagnosed
pancreatic neoplasms and 16-25% of
surgically resected pancreatic neoplasms.®
There are no data on the incidence of PCL or
IPMN in Australia. The typical age of IPMN
diagnosis is between the fifth and seventh
decades, with a slight preponderance for
males.® IPMN might be multifocal in up to
40% of cases.”

Classification and natural history
IPMN is divided morphologically into three
subtypes: main duct (MD-IPMN), branch
duct (BD-IPMN) and mixed type (MT-IPMN).
MD-IPMN is associated with segmental or
diffuse dilatation of the main pancreatic duct
to =5 mm in size, without other obstructive
causes (Figure 1). BD-IPMN involves cystic
dilatations =5 mm of a side branch duct,

with visible communication to the main

pancreatic duct (Figure 2). MT-IPMN involves
both the main pancreatic duct and its side
branches, and has a risk profile similar to
MD-IPMN.® There are four histological
subtypes with varying malignant potential,
but these are currently indistinguishable
radiologically.®

Invasive carcinoma can arise within IPMN
through the adenoma-carcinoma sequence
from low- to high-grade dysplasia, then
to invasive carcinoma.? Historical data on
IPMN malignant risk is difficult to interpret
due to changes over time in imaging quality
and usage. Older surgical studies report a
wide malignancy rate of 6-51% in BD-IPMN

Figure 1. Main duct intraductal papillary
mucinous neoplasm in the body and tail
of the pancreas.

Reproduced from Morana G, Ciet P, Venturini S.
Cystic pancreatic lesions: MR imaging findings and
management. Insights Imaging 2021;12:115, with
permission from Springer.
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and 35-100% in MD-IPMN.° However,
recent observational studies suggest that
malignancy risk might be lower, leading to a
more conservative approach to resection.!*?
A recent systematic analysis found that
approximately 20% of patients with low-risk
BD-IPMN progressed to worrisome features or
high-risk stigmata during their surveillance.*
Ofthose with progression, just over half (11.8%
of the entire cohort) underwent surgery, and
29.5% of those who underwent surgery had
malignancy present on final pathology.'! This
equated to a pancreatic malignancy rate of
2.7%/year.! These malignancies were not

all associated with the IPMN, because 20%

of cases were concomitant pancreatic duct
adenocarcinoma (PDAC) located separate to
IPMN (Figure 3).!! Because not all patients with
high-risk stigmata undergo surgery, the overall
malignancy rate for IPMN might be different to
that seen in resected specimens.

Invasive IPMN is associated with a better
five-year overall survival (43-60%)** compared
with ordinary PDAC (~8% in Australia).'* The
reason for this difference is not clear, but is
likely multifactorial. Through surveillance,
invasive IPMN is likely diagnosed at an earlier
stage, although longer overall survival has been
reported in early stage (NOMO) invasive IPMN
compared with PDAC (43 vs 12.8 months,
respectively).>'%1” Invasive IPMN is associated
with more indolent colloid carcinoma
subtype and less aggressive histopathological
features (eg lower rates of positive nodes and
perineural invasion).'%

Risk factors for malignant
transformation

A family history of PDAC increases the risk

of developing malignancy in patients with
IPMN. The presence of one first-degree
relative (FDR) with PDAC increases the risk
2.3-fold; two FDRs increases the risk
6.4-fold and three or more FDRs increases
the risk 32-fold.” Known familial conditions
associated with IPMN and pancreatic

cancer include BRCA2 mutations and
Fanconi, familial atypical mole malignant
melanoma and Peutz-Jeghers syndromes.’
Other potential risk factors include obesity,
smoking (=20 pack-years) and long-standing
diabetes.'®2° The standardised incidence
ratio (compared with the general population)
of PDAC for IPMN is 5, whereas that for
IPMN in the presence of diabetes is 12.2°
Patients with IPMN have an increased risk

of concomitant PDAC (4-10%), and this
should be considered during surveillance.?®*
Outside known cancer syndromes, there

is no association between the presence of
IPMN and the risk of development of other
extrapancreatic cancers.??

Presentation

Most IPMNs are asymptomatic, with the vast
majority detected incidentally on imaging
performed for unrelated indications. Up to
one-third of patients report vague abdominal
symptoms, although it is not usually possible
to attribute these symptoms to IPMN.

Figure 3. (A) Intraductal papillary mucinous
neoplasm (IPMN)-associated malignancy.
(B) IPMN (uncinate) with concomitant
pancreatic ductal adenocarcinoma (tail).

Figure 2. Branch duct intraductal papillary mucinous neoplasm in the head of the pancreas.
(A) T2-weighted magnetic resonance imaging image of the cystic lesion in the head of the
pancreas. (B) Magnetic resonance cholangiopancreatography image of the cystic lesion in the
head of the pancreas.

Reproduced from Morana G, Ciet P, Venturini S. Cystic pancreatic lesions: MR imaging findings and
management. Insights Imaging 2021;12:115, with permission from Springer.
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Symptoms might develop when complications
occur, such as acute pancreatitis from
mucinous plugging.? Invasive IPMN might
present like PDAC, with back and /or
abdominal pain, jaundice, weight loss and
new-onset diabetes.>°

Diagnosis

Once IPMN is suspected on imaging, it must
be differentiated from other PCLs and the
risk of malignancy stratified. Other PCLs
include pseudocysts, mucinous cystic
neoplasms and serous cystadenoma.*
Differentiating IPMNs from other PCLs can
be difficult and often relies on a combination
of history (eg pancreatitis) and imaging
characteristics. High-quality imaging of the
pancreas with either magnetic resonance
imaging (MRI) or a computed tomography
(CT) scan of the pancreas is vital. MRI with
contrast is preferred initially for its superiority
in assessing mural features (thickening,
nodules), internal architecture (septations,
solid components) and ductal features
(dilatation, strictures, communication).??
The questions governing investigations

for potential IPMN are: (1) is the cyst
currently malignant; (2) is it a mucinous
cyst; and (3) what is its risk of malignant
transformation? A management algorithm
for suspected IPMN is shown in Figure 4.
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The goal of IPMN management is to
detect potentially preventable or curable
invasive carcinoma.?® There are numerous
guidelines on the management of IPMN
based on consensus opinions due to a lack
of high-level evidence.'® As such, there
are significant variations between the
guidelines. The International Association
of Pancreatology (Fukuoka) guidelines® and
European guidelines?? are commonly used in
Australia. These feature clinical, biochemical
and radiological criteria to risk stratify
IPMNSs as low risk or those with worrisome
features or high-risk stigmata (Table 1).2*
The presence of high-risk stigmata and
individual worrisome features have a positive
predictive value for malignancy of 56-89%
and 27-33%, respectively.?? Risk stratification
guides further management (Figure 4).

Although these guidelines have high
sensitivity for malignancy, their specificity is
low. For example, the Fukuoka guidelines have
an overall sensitivity of 73% and specificity
of 46% for predicting advanced neoplasia.?*

It is estimated that approximately 75% of
resections for IPMN will be for non-invasive
lesions, which could otherwise be monitored.?
Currently, achieving a balance between over-
and under-treatment remains difficult.

Further investigations

Endoscopic ultrasound

Endoscopic ultrasound (EUS) is used to
evaluate indeterminate cysts and IPMNs
with worrisome features.® EUS can confirm
the diagnosis of IPMN, assess for high-risk
features and gain cyst fluid for analysis.

Cyst fluid analysis

Standard cyst fluid analysis includes cytology,
microscopy for the presence of mucin and
measurement of amylase, carcinoembryonic
antigen (CEA) and glucose levels. Cytology
might identify malignant cells (specificity
~94%, sensitivity 51%).% The presence

of mucin is specific for a mucinous cyst.
Elevated cyst fluid CEA (>192 ng/mL) is

Table 1. High-risk stigmata and worrisome features of intraductal papillary
mucinous neoplasm of the pancreas based on Fukuoka® and European?? guidelines

High-risk stigmata Clinical

(consider resection)

« Obstructive jaundice

Imaging

Enhancing mural nodule =5 mm

Main pancreatic duct 210 mm

Positive cytology for malignancy

Worrisome features Clinical
(evaluate further

with EUS) Pancreatitis

New-onset diabetes”

Imaging

« Cyst=3cmor =4 cm?

Enhancing mural nodule <6 mm

+ Thickened or enhancing cyst wall

+ Main pancreatic duct 5-9 mm

« Abrupt change in calibre of pancreatic duct with distal

pancreatic atrophy

Regional lymphadenopathy

Cyst growth rate =5 mm/2 years or 5 mm/year*

Biochemical
+ Elevated CA19-9

ARisk factor in European guideline only.

CA19-9, carbohydrate antigen 19-9; EUS, endoscopic ultrasound.
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diagnostic of a mucinous lesion, but does not
predict invasive disease.?® Fluid DNA analysis
for KRAS and GNAS mutations might be more
accurate for diagnosing IPMN;?” however, its
role is not well defined in the diagnosis or risk
stratification of IPMN.®

Serum tumour markers

There is no role for serum CEA or
carbohydrate antigen (CA) 19-9 in the
diagnosis of IPMN; however, they might
help differentiate benign from invasive
IPMN. Serum CA19-9 >37 U/mL has a
sensitivity of 74% and specificity of 86% for
invasive disease. Serum CEA >5 mcg/L has a
sensitivity of 40% and specificity of 92%.°

Positron emission tomography/CT
Positron emission tomography/CT is not
used for the diagnosis of IPMN. Its use in risk
stratification is not well defined.'®

Endoscopic retrograde
cholangiopancreatography and
pancreatoscopy

Endoscopic retrograde
cholangiopancreatography is not part of
standard IPMN work-up. It is typically
reserved for relief of obstructive jaundice,
which might be caused by malignant
transformation. Pancreatoscopy might aid in
assessment of the extent of disease, but is not
widely available and not routinely used.?

What is the management of IPMN?
IPMNs are managed conjointly by pancreatic
surgeons and gastroenterologists and
discussed in a multidisciplinary meeting if
there are worrisome or high-risk features.

Surveillance

Low-risk lesions should undergo surveillance.
Surveillance imaging protocols vary between
guidelines. Most protocols in Australia and
New Zealand are based on the Fukuoka® or
European?? guidelines (Table 2). Poor surgical
candidates do not need ongoing surveillance,
because multimorbid patients are 11-fold more
likely to die from other causes.?

Surgery

Due to the increased risk of malignancy in
MD-IPMN, MT-IPMN and BD-IPMN with
high-risk stigmata, surgery is offered to
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those fit for resection.*?? High-risk features
include cysts with confirmed malignancy
or likely to harbour malignancy, such

as in the presence of enhancing mural
nodules >5 mm or dilated pancreatic

duct >10 mm.*?? Depending on the site

of the IPMN, the surgery offered might

be pancreaticoduodenectomy, distal
pancreatectomy or total pancreatectomy.
Total pancreatectomy might be considered
for MD-IPMN because it often involves the
entire pancreatic duct. There is no evidence
for neoadjuvant chemotherapy for IPMN,
even with malignant transformation.??

Table 2. Recommended surveillance strategy for intraductal papillary mucinous
neoplasm of the pancreas according to European?? and International Association

of Pancreatology/Fukuoka® guidelines

European guidelines

Fukuoka guidelines

Recommended imaging MRI
modality

CT scan or MRI

Branch duct cyst size (cm)

<1 6-monthly for 1 year, then
yearly until no longer
a surgical candidate

1-2

2-3

>3

6-monthly for 1 year, then every
2 years

6-monthly for 1 year, then yearly
for 2 years and then every
2 years

EUS in 3-6 months,
then alternate with MRI yearly

Alternate EUS and MRI every
3-6 months

CT, computed tomography; EUS, endoscopic ultrasound; MRI, magnetic resonance imaging.

Clinical
questions

Clinical
dilemma

1. Is the cyst
currently
malignant?

2. lsita

Pancreatic :
mucinous

Surveillance following resection
Ongoing surveillance of the remanent pancreas
is recommended due to the risk of developing
further IPMN or malignancy.*?? The risk of
IPMN recurrence is approximately 7-20%.22

Screening

There is currently no role for screening
for IPMN, even in the presence of known
risk factors.

Conclusion

IPMN is a premalignant condition with
increasing prevalence, although the majority
of IPMNss carry a low likelihood of malignancy.
Risk stratification is predominantly done
with imaging. Management should be
individualised, with resection considered

for high-risk individuals and surveillance for
low-risk individuals.

Key points

e IPMN isincreasing in prevalence, likely
due to the increased frequency and quality
of cross-sectional imaging.

¢ IPMN is a premalignant condition
(transformation risk ~2% /year), but its true
malignant potential is uncertain.

Work-up Refer Diagnosis Malignant Management
and risk risk pathway*
assessment

1. History
and physical
exam
Hepato-
pancreato-
biliary clinic
+ MDT

2. Bloods -
including

Likely IPMN

cyst 25 mm

cyst? CA19-9

High risk
(high-risk
stigmata)

Consider
surgery

Intermediate

risk Further

3. What is
the risk of
malignancy?

3.CTor
MRI of the
pancreas

review

(worrisome
features)

Low risk

Figure 4. Management algorithm for suspected intraductal papillary mucinous neoplasm of the pancreas.

AConsider no further intervention/surveillance in patients who are poor surgical candidates.

CA19-9, carbohydrate antigen 19-9; CT, computed tomography; EUS, endoscopic ultrasound;
IPMN, intraductal papillary mucinous neoplasm; MDT, multidisciplinary team; MRI, magnetic resonance imaging.
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work-up
with EUS

Surveillance
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¢ Invasive IPMN has a better prognosis
than ordinary pancreatic ductal
adenocarcinoma.

¢ Assessing the risk of malignancy of IPMN
relies on surveillance imaging over time.

e Patient-centred management is vital in
achieving a balance between over- and
under-treatment.

Authors

June Oo MBBS, FRACS, General and
Hepatopancreatobiliary Surgeon, Department

of Surgery, Alfred Hospital, Melbourne, Vic;
Hepatopancreatobiliary Surgeon, Department of
Surgery, Royal Melbourne Hospital, Melbourne, Vic;
General Surgeon, Department of Surgery, Grampians
Health, Ballarat, Vic

Lisa Brown MBChB, PhD, FRACS, General and
Hepatopancreatobiliary Surgeon, Department of
Surgery, Royal Melbourne Hospital, Melbourne, Vic;
Hepatopancreatobiliary Surgeon, Peter MacCallum
Cancer Centre, Melbourne, Vic; Honorary Academic
Appointment, Department of Surgery, University of
Auckland, Auckland, New Zealand

Benjamin PT Loveday MBChB, PhD, FRACS,
Hepatopancreatobiliary Surgeon, Department of
Surgery, Royal Melbourne Hospital, Melbourne, Vic;
Hepatopancreatobiliary Surgeon, Department of
Surgery, Peter MacCallum Cancer Centre, Melbourne,
Vic; Senior Lecturer, Department of Surgery,
University of Auckland, Auckland, New Zealand

Competing interests: BPTL declares a National Health
and Medical Research Council ideas grant and a grant
from the PanKind Foundation Collaboration. JO and
LB have no competing interests to declare.

Funding: None.

Provenance and peer review: Commissioned,
externally peer reviewed.

Correspondence to:
oojune@gmail.com

References

1. Tanaka M. International consensus on the
management of intraductal papillary mucinous
neoplasm of the pancreas. Ann Transl Med
2015;3(19):286.

2. Balduzzi A, Andrianello S, Salvia R, Marchegiani G.
IPMN as a premalignant condition. In: Sgreide K,
Stattner S, editors. Textbook of pancreatic cancer:
Principles and practice of surgical oncology.
Springer International Publishing, 2021; p. 765-76.
doi: 10.1007/978-3-030-53786-9_49.

3. Pollini T, Wong P, Maker AV. The landmark series:
Intraductal papillary mucinous neoplasms of
the pancreas - From prevalence to early cancer
detection. Ann Surg Oncol 2023;30(3):1453-62.
doi: 10.1245/510434-022-12870-w.

4. Chang YR, Park JK, Jang JY, Kwon W, Yoon JH,
Kim SW. Incidental pancreatic cystic neoplasms
in an asymptomatic healthy population of 21,745
individuals: Large-scale, single-center cohort
study. Medicine (Baltimore) 2016;95(51):e5535.
doi: 10.1097/MD.0000000000005535.

5. Machado NO, Al Qadhi H, Al Wahibi K. Intraductal
papillary mucinous neoplasm of pancreas. N Am
J Med Sci 2015;7(5):160-75. doi: 10.4103/1947-
2714.157477.

6. Castellano-Megias VM, Andrés Cl,
Lopez-Alonso G, Colina-Ruizdelgado F.
Pathological features and diagnosis of intraductal

© The Royal Australian College of General Practitioners 2024

20.

papillary mucinous neoplasm of the pancreas.
World J Gastrointest Oncol 2014;6(9):311-24.
doi: 10.4251/wjgov6.i9.311.

Oberhuber G. Pathobiology of precursors to
pancreatic cancer. In: Sgreide K, Stattner S,
editors. Textbook of pancreatic cancer: Principles
and practice of surgical oncology. Springer
International Publishing, 2021; p. 203-17.

doi: 10.1007/978-3-030-53786-9_15.

Morana G, Ciet P, Venturini S. Cystic
pancreatic lesions: MR imaging findings and
management. Insights Imaging 2021;12:115.
doi: 10.1186%2Fs13244-021-01060-z.

Tanaka M, Fernandez-Del Castillo C, Kamisawa T,
et al. Revisions of international consensus Fukuoka
guidelines for the management of IPMN of the
pancreas. Pancreatology 2017;17(5):738-53.

doi: 10.1016/}.pan.2017.07.007.

. Keane MG, Afghani E. A review of the diagnosis

and management of premalignant pancreatic
cystic lesions. J Clin Med 2021;10(6):1284.
doi: 10.3390/jcm10061284.

. Balduzzi A, Marchegiani G, Pollini T, et al.

Systematic review and meta-analysis of
observational studies on BD-IPMNS progression
to malignancy. Pancreatology 2021;21 Suppl 1:S51.
doi: 10.1016/j.pan.2021.04.009.

. Petrone MC, Magnoni P, Pergolini |, et al. Long-

term follow-up of low-risk branch-duct IPMNs of
the pancreas: Is main pancreatic duct dilatation the
most worrisome feature? Clin Trans| Gastroenterol
2018;9(6):158.

. Boraschi P, Tarantini G, Donati F, Scalise P,

Cervelli R, Caramella D. Side-branch intraductal
papillary mucinous neoplasms of the pancreas:
Outcome of MR imaging surveillance over a 10
years follow-up. Eur J Radiol Open 2020;7:100250.

. Dudeja V, Allen PJ. Cystic neoplasms of the

pancreas: Epidemiology, clinical features,
assessment and management. In: Jarnagin WR,
editor. Blumgart's surgery of the liver, biliary tract
and pancreas. 6th edn. Elsevier, 2017; p. 958-70.e2.
doi: 10.1016/B978-0-323-34062-5.00060-1.

. Loveday BPT, Lipton L, Thomson BN. Pancreatic

cancer: An update on diagnosis and management.
Aust J Gen Pract 2019;48(12):826-31. doi: 10.31128/
AJGP-06-19-4957.

. Aronsson L, Bengtsson A, Torén W, Andersson R,

Ansari D. Intraductal papillary mucinous carcinoma
versus pancreatic ductal adenocarcinoma:

A systematic review and meta-analysis. Int J Surg
2019;71:91-99. doi: 10.1016/j.ijsu.2019.09.014.

. Ziogas IA, Rodriguez Franco S, Schmoke N,

et al. Comparison of invasive pancreatic ductal
adenocarcinoma versus intraductal papillary
mucinous neoplasm: A national cancer database
analysis. Cancers (Basel) 2023;15(4):1185.

doi: 10.3390/cancers15041185.

. Chang YT, Tien YW, Jeng YM, et al. Overweight

increases the risk of malignancy in patients with
pancreatic mucinous cystic neoplasms. Medicine
(Baltimore) 2015;94(20):6797. doi: 10.1097/
MD.0000000000000797.

. Kamata K, Takenaka M, Nakai A, Omoto S,

Miyata T, Minaga K, et al. Association

between the risk factors for pancreatic ductal
adenocarcinoma and those for malignant
intraductal papillary mucinous neoplasm. Oncology
2017;93 Suppl 1:102-06. doi: 10.1159/000481234.

Yamaguchi A, Tazuma S, Tamaru Y, et al. Long-
standing diabetes mellitus increases concomitant
pancreatic cancer risk in patients with intraductal
papillary mucinous neoplasms. BMC Gastroenterol
2022;22(1):529. doi: 10.1186/s12876-022-02564-8.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Reprinted from AJGP Vol. 53, No. 11, November 2024

Sahora K, Crippa S, Zamboni G, et al. Intraductal
papillary mucinous neoplasms of the pancreas
with concurrent pancreatic and periampullary
neoplasms. Eur J Surg Oncol 2016;42(2):197-204.
doi: 10.1016/j.ejs0.2015.10.014.

European Study Group on Cystic Tumours
of the Pancreas. European evidence-based
guidelines on pancreatic cystic neoplasms.
Gut 2018;67(5):789-804. doi: 10.1136/gutjnl-
2018-316027.

Buerlein RCD, Shami VM. Management of
pancreatic cysts and guidelines: What the
gastroenterologist needs to know. Ther Adv
Gastrointest Endosc 2021;14:26317745211045769.
doi: 10.1177/26317745211045769.

Aziz H, Acher AW, Krishna SG, Cloyd JM,

Pawlik TM. Comparison of society guidelines for
the management and surveillance of pancreatic
cysts: A review. JAMA Surg 2022;157(8):723-30.
doi: 10.1001/jamasurg.2022.2232.

Wang QX, Xiao J, Orange M, Zhang H, Zhu YQ.
EUS-guided FNA for diagnosis of pancreatic cystic
lesions: A meta-analysis. Cell Physiol Biochem
2015;36(3):1197-209. doi: 10.1159/000430290.

Brugge WR, Lewandrowski K,

Lee-Lewandrowski E, et al. Diagnosis of pancreatic
cystic neoplasms: A report of the cooperative
pancreatic cyst study. Gastroenterology
2004;126(5):1330-36. doi: 10.1053/j.
gastro.2004.02.013.

McCarty TR, Paleti S, Rustagi T. Molecular analysis
of EUS-acquired pancreatic cyst fluid for KRAS
and GNAS mutations for diagnosis of intraductal
papillary mucinous neoplasia and mucinous cystic
lesions: A systematic review and meta-analysis.
Gastrointest Endosc 2021;93(5):1019-33.5.

doi: 10.1016/].gie.2020.12.014.

Yamaguchi T, Hara T, Tsuyuguchi T, et al.

Peroral pancreatoscopy in the diagnosis of mucin-
producing tumors of the pancreas. Gastrointest
Endosc 2000;52(1):67-73. doi: 10.1067/
mge.2000.105721.

Sahora K, Ferrone CR, Brugge WR, et al. Effects
of comorbidities on outcomes of patients with
intraductal papillary mucinous neoplasms. Clin
Gastroenterol Hepatol 2015;13(10):1816-23.

doi: 10.1016/j.cgh.2015.04.177.

correspondence ajgp@racgp.org.au

839


mailto:oojune@gmail.com
https://doi.org/10.1007/978-3-030-53786-9_49
https://doi.org/10.1245/s10434-022-12870-w
https://doi.org/10.1097/MD.0000000000005535
https://doi.org/10.4103/1947-2714.157477
https://doi.org/10.4103/1947-2714.157477
https://doi.org/10.4251/wjgo.v6.i9.311
https://doi.org/10.1007/978-3-030-53786-9_15
https://onegp-my.sharepoint.com/personal/kylie_moreland_racgp_org_au/Documents/Desktop/10.1186%2Fs13244-021-01060-z
https://doi.org/10.1016/j.pan.2017.07.007
https://doi.org/10.3390/jcm10061284
https://doi.org/10.1016/j.pan.2021.04.009
https://doi.org/10.1016/B978-0-323-34062-5.00060-1
https://doi.org/10.31128/AJGP-06-19-4957
https://doi.org/10.31128/AJGP-06-19-4957
https://doi.org/10.1016/j.ijsu.2019.09.014
https://doi.org/10.3390/cancers15041185
https://doi.org/10.1097/MD.0000000000000797
https://doi.org/10.1097/MD.0000000000000797
https://doi.org/10.1159/000481234
https://doi.org/10.1186/s12876-022-02564-8
https://doi.org/10.1016/j.ejso.2015.10.014
https://doi.org/10.1136/gutjnl-2018-316027
https://doi.org/10.1136/gutjnl-2018-316027
https://doi.org/10.1177/26317745211045769
https://doi.org/10.1001/jamasurg.2022.2232
https://doi.org/10.1159/000430290
https://doi.org/10.1053/j.gastro.2004.02.013
https://doi.org/10.1053/j.gastro.2004.02.013
https://doi.org/10.1016/j.gie.2020.12.014
https://doi.org/10.1067/mge.2000.105721
https://doi.org/10.1067/mge.2000.105721
https://doi.org/10.1016/j.cgh.2015.04.177

