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Prevalence ? .

2-15% > 50%

Patients with cyst (%)
o

4 | -
> = =
20-40 40-50 50-60 60-70 70-80
(n=443) (n=893) (n=823) (n=551) (n=8Y)

Age groups

Figure 1. Prevalence of pancreatic cysts per age group. The black line
shows the prevalence and the gray boxes represent the Cl. For patients
older than age 80, see the text for more details.

CLINICAL GASTROENTEROLOGY AND HEPATOLOGY 2010
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1.84% (95% 1, 1.80%—1.87%)

2.9%
4%
0.35% (95% CI, 0.33%—0.38%)
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18-24  25-34 45-54  55-64 65-74  75-84 85+
Patient Age Group
Imaged Patients 58,454 70,519 113,723 165969 192,519 53,843 46,870 19,942
Distribution of Patients 2% 5% 2% 15% 21% 29% 15% 5%

with a Cyst
FIGURE 1. Standardized prevalence by age group (2017).

Pancreas 2021
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Risks of malignancy ?

4.0%
3.5% g
3.0% ‘
2.5%
2.0%

1.5%

OR 0.5-1.5%
AR : 0.5%

1.0%

0.5%

0.0%
0 1 2 3 4 5 6 7
Time from Cyst Diagnosis (Years)

# of Patients at Risk 14,279 14,276 14,170 11,112 6883 3851 1936 777
(# of Patients Censored) ¢ 0 0 2984 7177 10,192 12,095 13,250

FIGURE 4. Cumulative risk of progression to PC. Pancreas 2021
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Cysts Type
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Main duct Pseudocyst
intraductal papillary
mucinous neoplasm

Serous cystadenoma

Mucinous cystic neoplasm

Cystic neuroendocrine tumor

Side branch intraductal papillary
mucinous neoplasm

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED.
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Pseudocyst
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Pseudocyst

Patient Characteristics
Cyst Type and Clinical Presentation Imaging Findings Malignant Potential

Unilocular or multilocular
May be connected to MPD

Associated with antecedent

O,
acute or chronic pancreatitis e

Pseudocyst

NEJM 2024
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Serous Cystadenoma
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Serous Cystadenoma

Patient Characteristics

Cyst Type and Clinical Presentation Imaging Findings Malignant Potential

Predominantly in Microcystic or oligocystic

SCA women (60% of cases) z Central scar
Occurs in 5th-7th decades of life < No communication

Mostly asymptomatic with pancreatic duct

0%

NEJM 2024
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Intraductal papillary mucinous neoplasm

Patient Characteristics
Cyst Type and Clinical Presentation

Equal sex distribution

IPMN Occurs in 5th—7th decades of life
Mostly asymptomatic
May cause pancreatitis

N — y
\

Branch-duct IPMN

e

Main-duct IPMN

Imaging Findings Malignant Potential

Communication with

pancreatic duct 1-38%
Multiplicity
MPD dilatation
33-85%

Fish-mouth papilla

NEJM 2024
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Mucinous Cystic Neoplasm
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Mucinous Cystic Neoplasm

Patient Characteristics

Cyst Type and Clinical Presentation Imaging Findings Malignant Potential
Almost exclusively in Mostly pancreatic tail
women (90% of cases) Unilocular or oligolocular
MCN Occurs in 4th-6th decades of life Thickened wall 10-34%
Mostly asymptomatic Eggshell calcifications in 25%

NEJM 2024
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Solid Pseudopapillary Neoplasms
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Solid Pseudopapillary Neoplasms

Patient Characteristics
Cyst Type and Clinical Presentation Imaging Findings Malignant Potential

Almost exclusively in

women (90% of cases)
Occurs in 2nd or 3rd decade of life
Mostly asymptomatic

Heterogeneous

0,
Eggshell calcifications 10-15%

SPT

NEJM 2024
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Cystic Pancreatic Neuroendocrine Tumors
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Cystic Pancreatic Neuroendocrine Tumors

Patient Characteristics
Cyst Type and Clinical Presentation Imaging Findings Malignant Potential

Variable age and sex P i TS
CNET Mostly asymptomatic { Enhancing, thickened wall
10% Are functional pras ()

5-10%

NEJM 2024
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A Approach to the Assessment of Cancer Risk in Patients with Pancreatic Cysts
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m I N S E LG RUPPE B Algorithm for the Management of Presumed Mucinous Cystic Lesions

Assess coexisting conditions and competing health risks

v

Consider pancreatic cancer risk factors
(family history, pathogenic germline mutations)

v

Shared decision making and assessment of risk
acceptance and tolerance

¢ ] )

HIGH RISK INTERMEDIATE RISK LOW RISK

EUS-FNA

g

Additional worrisome features, cytologic features
on EUS-FNA indicating advanced neoplasia, or
high-risk genomic alterations in cyst fluid

Y

F

Nonmucinous

‘ Mulﬁdisc..'vinary reurew lelﬁdisc..'q:innry raﬂew ‘ ‘ Evalual?on based — ‘ Surveillance ‘
and surgical evaluation and intensified surveillance alternative diagnosis N E J M 202 4
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High-Risk Stigmata ?
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[A High-Risk Stigmata

@ Biliary Obstruction

‘ ' : &
‘ 1 MRI/image showing level of CBD
obstruction (*) by a cluster,of

cystsin the&aad of the pancreas

@ MPD Dilatation >10 mm Solid Mass or =5 mm
Enhancing Mural Nodule

*
& 7, _‘
. I
MRI image showing alcystic lesion with

signiﬁcant'enhar;cing solid component () in
MRCP image of'an' MPD dilated up to 16 mm the head[of the pancreas \ N ﬂ

NEJM 2024
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Worrisome Features ?
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B Worrisome Features

@ MPD Dilatation 5-10 mm

MRI;showing d’is_talﬁatalion of #* ! ‘

EEDd g laro g

MRCP image showing a diffusely dilated MPD

O CystSize>3 cm © <5 mm Mural Nodule

» > |
b > o

MRCP image showing a cystic EUS/(left) and contr'ag't’—e;nhanced EUS (right) s
lesion >3 cm ofimural nodule I

Cyst Size Increase >20% per
@ Lymphadenopathy O yearor 2.5 mm per Year

ehancing septations (ari'gu!)

NEJM 2024
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Endoscopic Evaluation
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TABLE 2: Sensitivity and Accuracy of Characterization by MRl and Endoscopic Ultrasound

Technigue, Parameter Septa Mural Nodule Main Pancreatic Duct Dilatation Communication With Main Pancreatic Duct
MRI reviewer 1
Sensitivity 17/18(94.4) 8/12 (66.7) 13/14(92.9) 9/9 (100)
Accuracy 20/21(95.2) 15/21 (71.4) 19/21(90.5) 19/21 (90.5)
MRI reviewer 2
Sensitivity 17/18(94.4) 7112 (58.3) 12/14(85.7) 9/9 (100)
Accuracy 18/21(85.7) 15/21 (71.4) 17/21{81.0) 19/21 (90.5)
Endoscopic ultrasound
Sensitivity 14/18(77.8) 7/12 {58.3) 12/14(85.7) 8/9(88.9)
Accuracy 17/21(81.0) 13/21 (61.9) 18/211(85.7) 18/21 (85.7)

Mote—Data are the number of lesions detected/total number studied (%) by each imaging technique.

AJR 2010
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Diagnostic performance

Sensitivity (95% Cl)

Specificity (95% Cl)

Positive likelihood ratio (95% CI)
Negative likelihood ratio (95% Cl)
Estimated prevalence (95% ClI)
Positive predictive value (95% Cl)
Negative predictive value (95% Cl)
Diagnostic accuracy (95% Cl)
Number needed to diagnose (95% ClI)

Pooled diagnostic performance of CH-EUS for the
characterization of mural nodules in pancreatic cystic neoplasms

CH-EUS

(8 studies, 320 PCNs)
97.0% (92.5% - 99.2%)
90.4% (85.2% - 94.2%)

8.89 (4.50 - 17.55)

0.06 (0.03 - 0.13)
41.7% (36.3% - 47.0%)
87.8% (81.5% — 92.1%)
97.7% (94.2% - 99.1%)
95.6% (92.6% - 98.7%)

12(1.3-1.1)

GIE 2020
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Efficacy and safety of EUS-guided through-the-needle
microforceps biopsy sampling in categorizing the type of
pancreatic cystic lesions

Sung Hyun Cho, MD,* Tae Jun Song, MD, PhD,* Dong-Wan Seo, MD, PhD, Dongwook Oh, MD,
Do Hyun Park, MD, PhD, Sang Soo Lee, MD, PhD, Sung Koo Lee, MD, PhD, Myung-Hwan Kim, MD, PhD

i

Seoul, South Korea

GRAPHICAL ABSTRACT

Endoscopy International Open 2020
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Fluid Analysis ?
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Table 1. Cyst-Fluid Characteristics and Genes Altered in Common Types of Pancreatic Cysts.*

CEA  Glucose Amylase

Cyst Type Macroscopic and Cytologic Features Level Level Level Altered Genes
Associated with Associated with
Cyst Type Advanced Neoplasia
Pseudocyst Macrophages and lymphocytes, debris ~ Variable ~ High High None None
SCA Proteinaceous debris and blood, glyco- Very low  High Low VHL None
gen-rich cuboidal epithelial cells
IPMN Thick mucinous fluid, mucinous epi- High Low High KRAS, GNAS TP53, CTNNBI, CDKN2A,
thelial cells, papillary structurest SMAD4, genes involved
in mTOR pathwayzi
MCN Thick mucinous fluid, mucinous epi- High Low Low KRAS TP53, CDKN2A, CTNNB1,
thelial cells, ovarian-type stromay SMAD4, genes involved

in mTOR pathwayi

SPT Hemorrhagic debris; monomorphic, Variable Normal Low CTNNBI1 None
discohesive small cells; hyaline
globules and grooved nuclei

CNET Uniform cells in loosely cohesive clus-  Variable Normal Low MEN1 None
ters; coarse, granular, chromatin-
containing nuclei

* CEA denotes carcinoembryonic antigen, CNET cystic neuroendocrine tumor, SCA serous cystadenoma, and SPT solid pseudopapillary tumor.
1 Ovarian stroma in mucinous cystic neoplasms (MCNs) and papillary structures in intraductal papillary mucinous neoplasms (IPMNs) are

histologic findings that are observed only in rare cases in samples obtained by means of fine-needle aspiration or microforceps biopsy.
i Genes involved in the mammalian target of rapamycin (mTOR) pathway include PIK3CA, PTEN, and AKTI.
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High-risk Genes Advance_d
Neoplasia
MEN1/LOH PanNET
CTNNB1 SPN

VHL Serous Cyst

EUS-FNA Pancreatic Cyst Fluid

Alessandro Paniccia et al. Gastroenterology 2023
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PancreaSeq Testing

GNAS Negative
&/or BRAF Non
IPMN or .
SPN Neoplastic
MCN IOPN PanNET Cyst

High-Risk

High-Risk
Genes*

Supplementary Figure 3. Algorithmic approach to
key genomic alterations detected by PancreaSeq
testing and their clinical significance. *Refers to

Genes*
IPMN or PanNET

MCN w/ AIZMN WId w/ S:A,\gl high-risk genes that include genomic alterations
Advanced i Metastatic Ap) in TP53, SMAD4, CTNNB1, and the mTOR
Neoplasia Neoplasia Potential Growth genes, and =xrefers to LOH of =3 genes.

Alessandro Paniccia et al. Gastroenterology 2023
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B Algorithm for the Management of Presumed Mucinous Cystic Lesions

Assess coexisting conditions and competing health risks

v

Consider pancreatic cancer risk factors
(family history, pathogenic germline mutations)

v

Shared decision making and assessment of risk
acceptance and tolerance

] )

HIGH RISK INTERMEDIATE RISK LOW RISK

EUS-FNA —y

!

Additionflworrisome features, cytologic features
Aindicating advanced neoplasia, or
bk genomic alterations in cyst fluid

Nonmucinous

and surgical evaluation

alternative diagnosis

Multidisciplinary review ‘ I

ultidisciplinary revi H Evaluation based on

Insel Gruppe -

19.08.2025
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B Algorithm for the Management of Presumed Mucinous Cystic Lesions

Assess coexisting conditions and competing health risks

v

Consider pancreatic cancer risk factors
(family history, pathogenic germline mutations)

v

Shared decision making and assessment of risk
acceptance and tolerance

HIGH RISK LOW | SK

Y

EUS-FNA —

Addllional worrisome features, cytologic features
orfll US-FNA indicating advanced neoplasia, or
gh-risk genomic alterations in cyst fluid

| \J
Nonmucinous

Yes No cyst

‘, l

Multidisciplinary review Multidisciplinary revi Evaluation based on
and surgical evaluation and intensified surveillance alternative diagnosis

Insel Gruppe -

19.08.2025
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B Algorithm for the Management of Presumed Mucinous Cystic Lesions

Assess coexisting conditions and competing health risks

v

Consider pancreatic cancer risk factors
(family history, pathogenic germline mutations)

v

Shared decision making and assessment of risk
acceptance and tolerance

( EU SfFNA
|

Additional worrisome features, cytologigli
on EUS-FNA indicating advanced neopf@si
high-risk genomic alterations in cyst]

Y

Nonmucinous

=
(o)

L | |

Multidisciplinary review Multidisciplinary revi ‘ Evaluation based on

and surgical evaluation and intensified surveillance alternative diagnosis

Insel Gruppe -
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Cyst Size and

Features

<lcm
without worrisome features
or high-risk stigmata

1-2cm
without worrisome features
or high-risk stigmata

2-3cm
without worrisome features
or high-risk stigmata

>3 cm

or worrisome features
(when surgical resection
is not pursued)

Year 1

12 Months

« MRI

+ Measurement of CA 19-9
and glycated
hemoglobin levels

6-12 Months

« MRI

+ Measurement of CA 19-9
and glycated
hemoglobin levels

Alternating every 6 months

» MRI or endoscopic
ultrasonography

« Measurement of CA 19-9
and glycated
hemoglobin levels

Alternating every 3 months

« MRI or endoscopic
ultrasonography

« Measurement of CA 19-9
and glycated
hemoglobin levels

Years 2-5

Every 2 years

+ MRI

« Measurement of CA 19-9
and glycated
hemoglobin levels

Every 1-2 years

+ MRI

+ Measurement of CA 19-9
and glycated
hemoglobin levels

Either in 6-12 months

- MRI or endoscopic
ultrasonography

+ Measurement of CA 19-9
and glycated
hemoglobin levels

Alternating every 3—6 months

« MRI or endoscopic
ultrasonography

+ Measurement of CA 19-9
and glycated
hemoglobin levels

After >5 Years
of Stability

Every 2 years

« MRI

« Measurement of CA 19-9
and glycated
hemoglobin levels

Or consider
« Ceasing surveillance

Every 2 years

« MRI

« Measurement of CA 19-9
and glycated
hemoglobin levels

Or consider

« Ceasing surveillance

Every year
« MRI

« Measurement of CA 19-9
and glycated
hemoglobin levels

« Continue surveillance

Every 6-12 months
« MRI

+ Measurement of CA 19-9
and glycated
hemoglobin levels

- Continue surveillance

NEJM 2024
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Cyst seen on imaging

Radiographic diagnosis of dd_)__,_r—"'"_;—) T
a non-neoplastic cyst or — Is there: Is there a history of
classic imaging features of = Obstructive jaundice? pancreafitis?
a serous cystadenoma * = Associated solid mass?™
] ——
No further evaluatpn Yes ‘ | No
unless sympf i /
Are any of the following present: .
= Main duct diameter >5 mm? Goncem for cystic
o neoplasm as a cause
= Cyst =3 cm? for acute pancreatitis?
Refer to = Change in main duct caliber with i
multidisciplinary upstream atrophy? i
group and consider —_— —
EUS + FNA E
Yes | | Mo EUS + FNA and
¥ consider referral to a
‘L multidisciplinary
and coEr:iii:rFrsf):rral to What is the size of the group
?
multidisciplinary largest cyst?
group [
7 1 ¥ ¥
| =1cm ‘ | 1-2cm | | 2-3cm
Is there:
= Main duct involvement/patulous ¥ L] L]
ampulla? MRI in MRI in Is the cyst
- Cytology with high-grade dysplasia or 2years 1years Clea"&"éiw\"
pancreatic cancer? or
= Mural nodule? — I—
Yes ‘ ‘ Ne |
¥ | Serous cystadenoma |<—| EUS + FNA |
Refer to ¥
multidisciplinary No further evaluation MRI or EUS
MRI in & months
group IPMN/MCN in 6-12 mos

unless symptomatic

Figure 1. Approach fo a patient with a pancreatic cyst. *Pathognomonic radiographic features of a serous cystadenoma are a microcystic appearance with
a central stellate scar. **Occasionally benign lesions can have a solid appearance. In cases where the diagnosis is unclear EUS+FNA should be per-
formed. ***Unusual cystic features or present at initial onset of acute pancreatitis. EUS, endoscopic ultrasound; FNA, fine needle aspiration

The American Journal of Gastroenterology 2018
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i ] *

[ om ] [ e

MRI* g2 years x 4 MRI” g1 years x 3 MRI” or EUS g6-12 Consider referral to

years years months for 3 years multidisciplinary group
and MRI™ alternating with
EUS g6 months x 3 years
/ﬂ,
\
¥
Stable size and Increase in cyst Stable size and Stable size and Increase in cyst Stable size and
appearance size™ appearance appearance size™ appearance
A J Y L4 v v
Con_sider Ier_lgihe_ning of Consider shorter MRI g2 years x MRI g1 years x Refer to MRI alternating with
interval imaging interval with MFH or 4 years 4 years multidisciplinary group EUS g year x 4 years
EUS + FNA within 6 and consider EUS + FNA
months
Stable size and If stable, consider lengthening of
appearance interval
If stable, consider lengthening of
interval

MRl in 1 year and then
return to original
surveillance based on
cyst size

Figure 2. Surveillance of presumed IPMN or MCN. *Surveillance should preferably be performed with same imaging modality in attempt to capture con-
sistency in size measurements. **=3mm/year. IPMN, intraductal papillary mucinous neoplasm; MCN, mucinous cystic neoplasm.

The American Journal of Gastroenterology 2018
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Vielen Dank fur die Aufmerksamkaeit.
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