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Abstract

Pancreatic cystic neoplasms (PCNs) are increasingly detected in clinical practice, yet substantial variability exists in imaging
interpretation and reporting, which may affect clinical decision-making. This guideline was developed to standardize diag-
nostic imaging evaluation and reporting for PCNs. A multidisciplinary expert panel conducted literature search and critical
appraisal of domestic and international evidence, identified key clinical questions, and formulated recommendations using the
Grading of Recommendations Assessment, Development and Evaluation framework. A modified Delphi consensus process
and external review were performed to ensure the robustness of the recommendations. A total of 21 key questions were ad-
dressed, covering essential aspects of imaging evaluation and reporting for PCNs, including the preferred imaging modality
for suspected lesions; standardized measurement of cyst size and mural nodules and their clinical significance; definitions
of cyst wall and septal thickening; optimal imaging approaches for assessing the relationship between cystic lesions and the
main pancreatic duct; measurement and evaluation of main pancreatic duct diameter and dilation; imaging-based classifica-
tion of intraductal papillary mucinous neoplasms and serous cystic neoplasms; assessment of ductal obstruction, calcification,
hemorrhage, and pancreatitis-related changes; criteria for suspicious lymph nodes; differentiation of PCNs from pancreatic
pseudocysts or retention cysts; and recommended imaging
modalities and follow-up intervals. This guideline provides
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a structured and evidence-based framework for imaging
evaluation and reporting of PCNs, which may improve the
consistency and clarity of imaging reports and support clini-
cal decision-making.

Introduction

Pancreatic cystic neoplasms (PCNs) refer to cystic neoplastic le-
sions originating from pancreatic ductal epithelium and/or stromal
tissue.! The most common PCNs encountered clinically include
intraductal papillary mucinous neoplasm (IPMN), mucinous cystic
neoplasm (MCN), serous cystic neoplasm (SCN), solid pseudo-
papillary neoplasm (SPN), and cystic neuroendocrine neoplasm,
which collectively account for approximately 90% of all PCNs.!?
With the advancement of imaging technologies and broader use of
imaging examinations, the detection rate of PCNs has increased
annually, particularly with MRI detection rates ranging from ap-
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proximately 2.4% to 49.1%.? Different PCN subtypes exhibit distinct
biological behaviors; for example, IPMN and MCN are considered
premalignant lesions with potential progression to pancreatic ductal
adenocarcinoma.’ Key imaging parameters such as tumor size, size
of enhancing mural nodules, degree of main pancreatic duct dilation,
thickness of cyst walls and septa, and tumor growth rate are criti-
cal factors in guidelines for assessing malignancy risk and surgical
indications. Therefore, objective, accurate, and comprehensive im-
aging diagnostic reports are essential. However, in clinical practice,
radiologists with different levels of experience and different subspe-
cialty backgrounds may have inconsistent understanding of PCN
imaging features, resulting in reports that are subjective, use non-
standard terminology, lack comprehensive descriptions, and show
high linguistic variability. This reduces the clinical value of imaging
reports, complicates multidisciplinary communication, and leads to
unnecessary repeat examinations and waste of medical resources. To
standardize imaging reporting of PCNs, facilitate individualized and
precise diagnosis, and enhance the standardization of imaging diag-
nosis for the disease in China, the National Clinical Research Center
for Digestive Diseases (Shanghai), the Professional Committee of
Pancreatic Diseases of the Chinese Medical Doctor Association, and
the editorial board of the Chinese Journal of Pancreatic Diseases
jointly initiated this guideline. Experts from radiology, pathology,
surgery, internal medicine, and other fields were convened. Based
on published literature and extensive expert consultation employing
a modified Delphi method with multiple rounds of voting and group
discussions, 21 recommendations were developed addressing im-
aging modalities, reporting evaluation metrics, and standards. The
guideline drafting and revision were undertaken by the Department
of Radiology, The First Affiliated Hospital of Naval Medical Univer-
sity. This guideline was formulated following the GRADE (Grading
of Recommendations Assessment, Development and Evaluation)
methodology,* with evidence quality classified into four levels: high
(A), moderate (B), low (C), and very low (D). Recommendations are
categorized as strong or weak, where strong recommendations indi-
cate that most patients should receive the recommended approach
and clinicians can be confident that the desirable effects outweigh
the undesirable effects, whereas weak recommendations reflect a
closer balance between benefits and risks or lower certainty of evi-
dence, and thus may require individualized decision-making based
on patient values and clinical context.

Content of the guideline

This guideline was developed in accordance with the World Health
Organization (WHO) Handbook for Guideline Development,’ refer-
encing the definition of clinical practice guidelines by the National
Academies of Sciences, Engineering, and Medicine,® the Chinese
Medical Association’s “Guiding Principles for Formulating/Revis-
ing Clinical Practice Guidelines (2022 edition)”,” and the WHO’s
International Classification of Diseases, 11th Revision (ICD-11).8
Systematic reviews and research on PCN-related issues were con-
ducted, referencing the AGREE II instrument for guideline appraisal
and international standards for guideline reporting to formulate rec-
ommendations.® The technical workflow is illustrated in Figure 1.

Guideline sponsoring institutions

The National Clinical Research Center for Digestive Diseases
(Shanghai), the Professional Committee of Pancreatic Diseases of
the Chinese Medical Doctor Association, and the editorial board
of the Chinese Journal of Pancreatic Diseases initiated the guide-
line; the Department of Radiology, The First Affiliated Hospital
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of Naval Medical University served as the primary implementing
institution. The GRADE China Center provided methodological
support. The guideline is registered on the International Practice
Guidelines Registry Platform (http://www.guidelinesregistry.cn/)
under registration number REPAPE-2023CN469.

Intended users and target population

The guideline is intended for Chinese-speaking radiologists, multi-
disciplinary experts involved in PCN diagnosis and treatment, and
other healthcare professionals. The target population comprises
patients with PCNs.

Organizational structure of guideline development

The guideline development involved five main groups: chief ex-
perts, chief methodologists, the guideline expert committee, an ex-
ternal review panel, and the guideline working group. Members in-
cluded experts in radiology, internal medicine, surgery, oncology,
pathology, evidence-based medicine, and related evaluation tools.

Conflict of interest declaration

The guideline development strictly adhered to WHO regulations
on conflicts of interest and ethical standards for guideline develop-
ment. All participants, including invited experts and consultants,
completed conflict of interest disclosure forms. After evaluation,
no conflicts directly related to this guideline were identified.

Selection and determination of PCN imaging reporting
evidence-based practice questions

The working group conducted systematic literature searches on
PCN, including published guidelines, systematic reviews, and origi-
nal studies, preliminarily drafting 21 imaging evaluation questions.
Two rounds of modified Delphi consultation with internal and na-
tional experts were conducted, with in-depth discussions. The final-
ized imaging evaluation questions are summarized in Table 1.

Evidence retrieval

Systematic searches were performed in four English databases:
PubMed, Cochrane Library, Embase, and Web of Science; and five
Chinese databases: Wanfang Data, China National Knowledge In-
frastructure, China Biology Medicine Disc, VIP, and Yimai Tong.
International clinical guideline repositories searched included the
National Guideline Clearinghouse, Scottish Intercollegiate Guide-
lines Network, WHO, and Guidelines International Network.
Searches were limited to studies published before December 31,
2023, in English or Chinese. Reference lists of included studies
were also screened.

Evidence screening and extraction

For the 21 imaging evaluation questions, four relevant guide-
lines and 72 other studies, including clinical trials, cohort stud-
ies, case-control studies, cross-sectional studies, case series, and
case reports, were included to provide supporting evidence. After
establishing inclusion and exclusion criteria, the working group
and methodologists trained all members. Evidence was compiled
and reviewed by the expert committee. Literature search and data
extraction were independently conducted by two reviewers; dis-
crepancies were resolved by discussion or third-party consultation.

Evidence quality assessment and grading

The GRADE approach was applied to grade the body of evidence
and recommendations.* Evidence quality was classified as high
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Fig. 1. Technical workflow for guideline development.

(A), moderate (B), low (C), or very low (D). Recommendations
were categorized as strong or weak.

Formation of guideline recommendations

The working group synthesized domestic and international evi-
dence, selected key issues and terminology for imaging reports,
and graded evidence and recommendations to develop the first
questionnaire. Using the Delphi method, a panel of 56 experts
comprising specialists in radiology (n = 28), gastroenterology
(n = 12), pancreatic surgery (n = 8), pathology (n = 5), and ev-
idence-based medicine (n = 3) completed a 5-point Likert scale
survey (strongly agree, mostly agree, partially agree, mostly disa-
gree, strongly disagree). Items with >75% of experts responding
“strongly agree” or “mostly agree” were accepted as appropriate
clinical practice guideline statements. A total of 21 recommenda-
tions with supporting rationales were formulated.

External review

Following consensus on recommendations, a draft guideline was
prepared and submitted to an external review panel comprising ra-
diology and clinical experts as well as guideline methodologists
for evaluation.

Funding sources and role

Funding was primarily provided by the National Natural Science
Foundation of China, Shanghai Science and Technology Commis-
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sion Innovation Action Plan, and Shanghai Shenkang Clinical Re-
search Project, covering research expenses, materials, and project
management.

Recommendations

This guideline focuses primarily on IPMN and MCN, with ICD-11
code D37.703. Following evidence-based methodology, 21 recom-
mendations were finalized.

What is the preferred imaging modality for patients with sus-
pected PCN?

Recommendation 1: MRI is the preferred imaging modality
for diagnosing PCN.
Evidence quality: High; Recommendation strength: Strong

MRI T2-weighted imaging (T2WI) is highly sensitive to fluid
components, resulting in a PCN detection rate of approximately
20-44% on abdominal MRI,'%!! whereas abdominal CT detects
only about 3%.!2 A large prospective European study reported
MRI detection rates as high as 49.1%.'3 Additionally, three-
dimensional magnetic resonance cholangiopancreatography
(MRCP) is the optimal sequence for assessing the relationship
between PCN and the pancreatic duct, aiding differentiation of
IPMN from other PCN types. A 2021 meta-analysis found no sta-
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Table 1. Imaging evaluation questions for pancreatic cystic neoplasms
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1. What is the preferred imaging modality for patients suspected of PCN?

. At which phase or sequence should PCN size be measured?
. How should PCN size be measured?

. What is the clinical significance of PCN size assessment?

. How is thickening of cyst walls and intracystic septa defined?

O 00 N OO U1 A W N

. How should the main pancreatic duct diameter be measured?

=
o

. How is main pancreatic duct dilation defined?

e e
w N

. How should IPMN be classified on imaging?

.
S

. How should SCN be classified and diagnosed on imaging?

[y
€]

. Is assessment of calcification necessary?

[y
[e)]

. Is assessment of hemorrhage necessary?

=
~

. What are the imaging criteria for suspicious lymph nodes?

[any
(o]

. Is evaluation of acute pancreatitis necessary?

N
o ©

21. What is the optimal follow-up interval for PCN?

. At which phase or sequence should mural nodules be observed and measured?

. What is the clinical significance of assessing enhancing mural nodules?

. Which sequence is optimal for evaluating the relationship between the cystic lesion and the main pancreatic duct?

. What is the clinical significance of main pancreatic duct dilation assessment?

. Is evaluation of the morphology of the main pancreatic duct obstruction point necessary?

. How should PCN be differentiated from a pancreatic pseudocyst or retention cyst?

. Which imaging modality is recommended for follow-up of patients with confirmed PCN?

IPMN, intraductal papillary mucinous neoplasm; PCN, pancreatic cystic neoplasm; SCN, serous cystic neoplasm.

tistically significant difference in sensitivity or specificity between
MRI and CT for distinguishing benign from malignant PCN.'4
However, CT remains appropriate as the initial imaging modality
in specific clinical scenarios: (1) acute presentations with suspected
complications such as hemorrhage, perforation, or pancreatitis,
where CT’s speed and availability are advantageous; (2) patients
with MRI contraindications, including pacemakers, certain im-
plants, or severe claustrophobia; (3) initial detection of incidental
pancreatic lesions during CT performed for other indications; and
(4) resource-limited settings where MRI access is restricted.

At which phase or sequence should PCN size be measured?

Recommendation 2: PCN size should be measured on con-
trast-enhanced CT during the pancreatic parenchymal phase
and on MRI T2WI sequences.

Evidence quality: Low; Recommendation strength: Weak

On CT, the pancreatic parenchymal phase demonstrates ho-
mogeneous enhancement of normal pancreatic tissue, while PCN
cystic fluid remains unenhanced, providing optimal contrast to
delineate tumor margins (Fig. 2a).' On MRI, T2WI is highly sen-
sitive to cystic components, with PCN cyst fluid exhibiting high
signal intensity against the background of normal pancreatic pa-
renchyma, allowing clear tumor boundary visualization (Fig. 2b).
Furthermore, Dunn et al.'® demonstrated that measuring PCN size
on coronal T2WI improves interobserver agreement.!”

How should PCN size be measured?

Recommendation 3: The maximum tumor diameter should
be measured on the image showing the largest cross-section-
al area of the lesion.

Evidence quality: Moderate; Recommendation strength: Strong

According to the Response Evaluation Criteria in Solid Tumors
(RECIST) and the structured pancreatic cancer reporting template
proposed by Al-Hawary et al.,'®!° tumor size measurement is recom-
mended at the largest diameter on the maximal cross-sectional plane
of the tumor. However, there is currently no definitive evidence that
RECIST accurately measures the size of cystic tumors. Measurement
methods for solid tumors per RECIST can be referenced by measur-
ing the maximal diameter of the largest tumor cross-section during
the pancreatic parenchymal phase of contrast-enhanced imaging or
on T2WL. It should be noted that IPMNs often present as clustered
or grape-like cystic lesions, making it difficult to separate individual
cysts. In such cases, the clustered lesion should be considered as a
single lesion, and the maximal diameter measured from outer wall to
outer wall on the largest cross-sectional plane (Fig. 2¢).!° If multiple
tumor foci are present, the size of each lesion should be reported.

What is the clinical significance of PCN size assessment?

Recommendation 4: Tumor size >4 cm is a high-risk feature

DOI: 10.14218/CSP.2025.00030 | Volume 00 Issue 00, Month Year
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Fig. 2. Measurement methods for pancreatic cystic neoplasms. (a) Mucinous cystic neoplasm in the pancreatic tail. Axial contrast-enhanced pancreatic
parenchymal phase computed tomography (CT) image demonstrating the optimal plane for measurement. (b) Serous cystic neoplasm in the pancreatic tail.
Axial T2-weighted image demonstrating the optimal plane for measurement. (c) Branch-duct intraductal papillary mucinous neoplasm (BD-IPMN) in the
pancreatic head. Coronal T2-weighted image demonstrating the optimal plane for measurement.

for MCN malignancy and constitutes an absolute indication
for surgery; tumor size >3 cm is a worrisome feature for branch
duct IPMN malignancy and a relative indication for surgery.
Evidence quality: High; Recommendation strength: Strong

Tumor size is closely related to the benign or malignant nature
of PCNs and surgical indication assessment. A systematic retro-
spective study (2016) indicated that tumors >4 cm represent a high-
risk sign for MCN malignancy and recommended surgical resec-
tion with lymphadenectomy!!; the 2018 European evidence-based
guidelines on pancreatic cystic neoplasms (hereinafter referred
to as the 2018 European Guidelines) define tumor size >4 cm as
an absolute surgical indication for MCN.? Another retrospective
analysis of 344 MCN cases showed that when tumor size was <4
cm without other worrisome features, the malignancy probability
was only 0.03%. The different size thresholds between MCN (>4
cm) and BD-IPMN (>3 cm) reflect distinct biological behaviors:
MCN is typically a solitary mucinous tumor where larger size
strongly correlates with invasive malignancy, whereas BD-IPMN
represents a field defect with potential multifocal involvement,
where the 3 cm threshold serves as a “worrisome feature” trig-
gering enhanced surveillance or enhanced endoscopic ultrasound
(EUS) evaluation rather than immediate surgery.?

The 2017 Revisions of international consensus Fukuoka guide-
lines for the management of IPMN of the pancreas (hereinafter
referred to as 2017 Revised International Fukuoka Consensus
Guidelines) and International evidence-based Kyoto guidelines
for the management of intraductal papillary mucinous neoplasm
of the pancreas define tumor size >3 cm as a worrisome feature
for IPMN malignancy.?!*2 A meta-analysis of 27 studies on branch
duct IPMN >3 cm predicting malignancy reported an area under
the curve (AUC) of 0.63 (95% CI 0.58-0.67), sensitivity 57%, and
specificity 62%.2

At which phase or sequence should mural nodules be observed
and measured?

Recommendation 5: Measurement of enhancing mural
nodules is recommended during the pancreatic parenchymal
phase of contrast-enhanced CT and MRI; measurement of
non-enhancing mural nodules is suggested on T2WI.
Evidence quality: Low; Recommendation strength: Weak

DOI: 10.14218/CSP.2025.00030 | Volume 00 Issue 00, Month Year

Wall nodules are defined as papillary projections >3 mm on
the main pancreatic duct wall or cyst wall, associated with ma-
lignant tumors (carcinoma in situ or invasive carcinoma).?* For
enhancing mural nodules, the pancreatic parenchymal phase of
contrast-enhanced imaging provides optimal contrast between
normal pancreatic parenchyma and cyst fluid, allowing clear
visualization of the cyst wall structure (Fig. 3a). Non-enhancing
mural nodules are difficult to visualize on post-contrast images
but appear as filling defects on T2WI, where the high signal in-
tensity of cyst fluid provides optimal contrast to delineate the
nodule boundaries (Fig. 3b).!7

Currently, there is no definitive evidence indicating whether
measurement on enhanced images or T2WI is more accurate. In
cases of multiple mural nodules, the largest nodule size should be
measured. It is important to differentiate mural nodules from mu-
cin balls, which are more common and lack vascular components;
mucin balls do not enhance post-contrast and require assessment
across multiple sequences to confirm the diagnosis. Fujita et al.*
found that contrast-EUS is superior to CT and MRI in differentiat-
ing mucin balls from mural nodules, with detection rates of 100%,
85.7%, and 71.4%, respectively.

What is the clinical significance of assessing enhancing mural
nodules?

Recommendation 6: Enhancing mural nodules >5 mm
should be considered a high-risk feature for malignancy in
PCNSs, whereas those <5 mm should be considered a worri-
some feature.

Evidence Quality: High; Recommendation Strength: Strong

The size of enhancing mural nodules is closely related to PCN
malignancy and surgical indication assessment. Both the 2017 Re-
vised International Fukuoka Consensus Guidelines and the 2018
European Guidelines define enhancing mural nodules >5 mm as
a high-risk feature for IPMN malignancy and enhancing mural
nodules <5 mm as a worrisome feature.>?! Lee et al.?® further con-
firmed the strong association between enhancing mural nodules
>5 mm and IPMN malignancy. The 2018 European Guidelines
consider any enhancing mural nodule, regardless of size, as an ab-
solute surgical indication for MCN. Multiple studies have demon-
strated that enhancing mural nodules are independent risk factors
for malignant MCN.27-2?
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Fig. 3. Measurement of mural nodules. (a) Axial contrast-enhanced computed tomography (CT) image obtained during the pancreatic parenchymal phase
shows an enhancing mural nodule within the main pancreatic duct in mixed-type intraductal papillary mucinous neoplasm (arrow). (b) Axial T2-weighted
magnetic resonance image shows a mural nodule within the cystic lesion in a mucinous cystic neoplasm in the pancreatic tail (arrow).

How is thickening of the cyst wall and intracystic septa defined?

Recommendation 7: Cyst wall or intracystic septa thick-
ness >2 mm is defined as thickening.
Evidence quality: High; Recommendation strength: Strong

Cyst wall thickening may be segmental or diffuse, smooth
or irregular. Choi et al3" demonstrated a significant correlation
between cyst wall thickening and malignancy. A meta-analysis
showed that cyst wall and intracystic septa thickening are worri-
some features of branch-duct IPMN, with a pooled sensitivity of
60% (OR = 2.3, 95% CI 0.9-5.5).2

Previous studies have variably defined cyst wall or septal thick-
ening as >2 mm or >3 mm.332 Due to inconsistent measurement
methods among radiologists, interobserver agreement is poor.3334
Therefore, this guideline adopts the evaluation standard from renal
cystic tumors?3: cyst wall or septal thickness >2 mm is considered
thickened (Fig. 4a).

Which sequence is optimal for evaluating the relationship be-
tween the cystic lesion and the main pancreatic duct?

Recommendation 8: MRI T2WI and MRCP sequences are
recommended to evaluate the relationship between cystic tu-
mors and the main pancreatic duct.

Evidence quality: Low; Recommendation strength: Weak

All PCNs require assessment of their relationship with the main
pancreatic duct, specifically to determine whether the cystic tu-
mor communicates with the main duct. This is particularly impor-
tant for differentiating branch duct IPMN from SCN and MCN.
Demonstration of communication strongly suggests branch duct
IPMN. Kim et al.3® compared MRI and EUS for PCN diagnosis;
MRI using T2WI and MRCP showed 100% sensitivity and 90.5%
accuracy for detecting communication with the main duct, where-
as EUS had 88.9% sensitivity and 85.7% accuracy. Another study
found comparable diagnostic performance between MRI and EUS

Fig. 4. Assessment of cyst wall/septal thickening and communication with the main pancreatic duct. (a) Mucinous cystic neoplasm in the pancreatic tail.
Axial portal venous phase computed tomography (CT) image shows thickened internal septations within the cyst, with septal thickness >2 mm (arrow). (b)
Branch-duct intraductal papillary mucinous neoplasm in the pancreatic head. Magnetic resonance cholangiopancreatography demonstrates communication

between the cystic lesion and the main pancreatic duct (arrow).
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Fig. 5. Methods for measuring the main pancreatic duct (MPD) diameter. (a) Main-duct intraductal papillary mucinous neoplasm (MD-IPMN). computed
tomography (CT) curved planar reformation shows the optimal plane for measurement and the maximal diameter of the dilated MPD. (b) Main-duct IPMN.
MR cholangiopancreatography (MRCP) shows measurement of the maximal diameter of the dilated MPD.

for this purpose (AUC 0.931 vs. 0.930).37

Because cyst fluid and pancreatic juice in the main duct both
appear hyperintense on T2WI and MRCP, these sequences facili-
tate visualization of their relationship (Fig. 4b).

How should the main pancreatic duct diameter be measured?

Recommendation 9: The maximal diameter of the main
pancreatic duct should be measured on the optimal plane
perpendicular to the long axis of the duct on MRCP, T2WI,
or contrast-enhanced CT during the pancreatic parenchymal
phase or portal venous phase.

Evidence quality: Low; Recommendation strength: Weak

MRI or MRCP is equivalent or slightly superior to CT in de-
tecting pancreatic ductal changes,?® but CT remains the first-line
modality for pancreatic lesions due to its wide availability. Some
studies suggest that curved planar reconstruction of the pancreatic
duct on CT can rival MRCP in diagnostic performance.?®

Currently, there is no consensus on the measurement method
for the main pancreatic duct. Based on existing literature,**#? this
guideline recommends measuring the maximal duct diameter on
MRCP, T2WI, or contrast-enhanced CT during the pancreatic pa-
renchymal or portal venous phase, selecting the plane perpendicu-
lar to the duct’s long axis (Fig. 5).

How is main pancreatic duct dilation defined?

Recommendation 10: Main pancreatic duct dilation is de-
fined as an internal diameter >3 mm.
Evidence quality: Low; Recommendation strength: Weak

A normal main pancreatic duct diameter is <3 mm; >3 mm is
defined as dilated.!” Some studies define dilation as >3 mm in the
pancreatic head, >2 mm in the body, and >1 mm in the tail.**** The
2018 Guidelines for the Diagnostic Cross Sectional Imaging and
Severity Scoring of Chronic Pancreatitis also recommend >3 mm
(MRI and CT) as dilation.*>

A recent population-based cross-sectional study published in
Gut found that using traditional reference values on MRCP led to
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up to 18.2% of healthy volunteers being diagnosed with duct dila-
tion,** resulting in unnecessary further evaluation. The study pro-
posed new age-adjusted upper limits for asymptomatic individuals
with normal liver function and lipase levels: 3 mm for those <65
years old, and 4 mm for those >65 years old. However, whether to
update the conventional reference remains controversial, with no
consensus to date. Most CT and MRI studies continue to use >3
mm as the threshold for duct dilation.!?#¢

What is the clinical significance of main pancreatic duct dila-
tion assessment?

Recommendation 11: Main pancreatic duct diameter >10
mm indicates a high-risk feature for IPMN malignancy.
Evidence quality: High; Recommendation strength: Strong

The degree of main pancreatic duct dilation is closely related to
PCN malignancy and surgical indication assessment. International
guidelines define a duct diameter >10 mm as a high-risk feature for
IPMN malignancy and an absolute indication for surgery>?>#2; di-
ameters between 5 and 10 mm are considered worrisome features
and relative surgical indications.

A 2022 meta-analysis reported that a duct diameter >10 mm
predicted IPMN malignancy with an AUC of 0.95 (95% CI 0.92—
0.96), sensitivity 14%, and specificity 98%; a diameter between 5
and 10 mm had an AUC of 0.67 (95% CI 0.63-0.71), sensitivity
59%, and specificity 75%.%3

Is evaluation of the morphology of the main pancreatic duct
obstruction point necessary?

Recommendation 12: Morphological assessment of the
main pancreatic duct obstruction point is necessary.
Evidence quality: High; Recommendation strength: Strong

Morphologies of main pancreatic duct obstruction include stric-
ture and abrupt cutoff; abrupt cutoff is particularly indicative of
malignancy. Lim et al.*’ developed a predictive model combin-
ing four factors—abrupt cutoff of the pancreatic head/neck duct,
contour changes at the cutoff, associated acute pancreatitis, and
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Fig. 6. Main-duct intraductal papillary mucinous neoplasm (MD-IPMN).
Axial contrast-enhanced pancreatic parenchymal phase computed tomog-
raphy (CT) image shows an abrupt cutoff of the main pancreatic duct in
the pancreatic body (arrow).

elevated CA19-9—to differentiate malignant lesions in patients
with duct dilation; the model achieved an AUC of 0.84 (95% CI
0.77-0.90).

A 2022 meta-analysis including nine studies found that duct
stricture and the “duct-penetrating sign” are important imaging
features distinguishing autoimmune pancreatitis from pancreatic
ductal adenocarcinoma, while duct cutoff had the highest sensitiv-
ity (87%) for pancreatic ductal adenocarcinoma.*?

In a meta-analysis of imaging predictors for branch duct IPMN
malignancy, including six studies assessing duct cutoff, the AUC
was 0.67 (95% CI 0.62—0.71), sensitivity 20%, and specificity
92%.3

The 2017 Revised International Fukuoka Consensus Guidelines
list abrupt duct cutoff with upstream pancreatic atrophy as a worri-
some feature for IPMN malignancy.?!

Therefore, this guideline recommends that imaging reports ex-
plicitly state whether main pancreatic duct obstruction is present;
if so, the location and morphology (stricture versus cutoff) should
be clearly described (Fig. 6).

How should IPMN be classified on imaging?

Recommendation 13: IPMN is classified into three types:
main duct type, branch duct type, and mixed duct type.
Evidence quality: High; Recommendation strength: Strong

The 2017 Revised International Fukuoka Consensus Guidelines
provide clear imaging criteria for IPMN classification?!: main duct
type is defined by segmental or diffuse dilation of the main pan-
creatic duct with diameter >5 mm and no branch duct dilation;
branch duct type is defined by cystic dilation of branch ducts >5
mm communicating with the main duct, with main duct diameter
<5 mm; if the main duct diameter exceeds 5 mm, the lesion should
be classified as mixed duct type.

How should SCN be classified and diagnosed on imaging?

Recommendation 14: SCN is divided into serous cystad-
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enoma (SCA) and the rare serous cystadenocarcinoma
(SCC). SCA is further classified into five subtypes: micro-
cystic, macrocystic, solid, von Hippel-Lindau-associated,
and serous—neuroendocrine tumor mixed type.

Evidence quality: High; Recommendation strength: Strong

The 2019 WHO classification of pancreatic tumors categorizes
SCN into SCA and SCC.*’ The microcystic subtype is the most
common SCA type, composed of six or more small cysts arranged
in a lobulated honeycomb pattern separated by fibrous septa con-
verging centrally into a fibrous scar with a characteristic radiating
pattern; 30-40% of microcystic SCAs show central scar calcifica-
tion, the most typical imaging feature.?

Macrocystic SCA consists of a single cyst or six or fewer cysts,
round or lobulated, with thin walls but lacking the central scar and
calcification, making differentiation from MCN challenging. Fang
et al.> developed a diagnostic model combining T2WI radiom-
ics, clinical, and conventional imaging features to differentiate
macrocystic SCA from MCN, achieving an AUC of 0.86 (95% CI
0.75-0.96), sensitivity 91.67%, and specificity 78.95% in the vali-
dation cohort.

Solid SCA lacks cystic appearance and resembles a water-satu-
rated sponge; due to tightly packed cells and dense fibrous septa,
it appears as a solid mass on imaging, often misdiagnosed as pan-
creatic neuroendocrine tumor (PNET). Park et al.5! reported that
markedly high T2WI signal and absence of diffusion restriction on
diffusion-weighted imaging are characteristic of solid SCA, aid-
ing differentiation from PNET. Fang et al.>? noted that solid SCA
shows low density on non-contrast CT and a “fast-in, fast-out” en-
hancement pattern, important for distinguishing from PNET.

Approximately 12% of patients with von Hippel-Lindau syn-
drome develop SCA, mostly microcystic, with imaging features
similar to sporadic microcystic SCA and multiple simple pancre-
atic cysts present.5?

Serous—neuroendocrine tumor mixed type SCN is defined by
the coexistence of SCA and neuroendocrine tumor within the pan-
creas; about 33.3% (5/15) of these cases show multifocal SCA.5*

SCC is defined by the presence of synchronous or metachro-
nous distant metastases; it is extremely rare, accounting for less
than 0.2% of all SCN,3? with fewer than 40 cases reported world-
wide.>

A European multicenter study including 2,622 SCN patients
found that approximately 11% had main pancreatic duct dilation.5¢

Notably, SCN with main duct dilation is often misdiagnosed as
IPMN because the dilated main duct adjacent to SCN is difficult
to distinguish from true communication. One study found that in
SCN patients with duct dilation,%’ the downstream main duct was
not dilated, whereas in IPMN, mucin secretion causes slow pancre-
atic juice drainage and accumulation, leading to downstream duct
dilation, especially in main duct or mixed duct type IPMN located
in the pancreatic body and tail. This feature can help differentiate
SCN from IPMN.

Is assessment of calcification necessary?

Recommendation 15: Calcification should be assessed.
Evidence quality: Low; Recommendation strength: Weak

Calcification is common in PCNs, with distinct imaging charac-
teristics depending on the lesion type.5®
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Intestinal-type IPMN malignant transformation to colloid carci-
noma often contains extremely viscous gelatinous mucin, prone to
sand-like calcifications.>

MCN calcifications are mostly located in the cyst wall and sep-
ta, appearing as lamellar or eggshell-like calcifications. Procacci et
al.® identified calcification as an independent predictor of MCN
malignancy (OR = 13.62, 95% CI 2.22-83.56).

SCN calcifications mainly occur in microcystic types, present-
ing as central spherical fibrous scar calcifications with radiating
fibrous septa converging centrally, forming a characteristic radiat-
ing pattern.!

SPN may show calcifications due to internal hemorrhage and
necrosis with poor absorption of calcium salts.>®

CT is the optimal imaging modality for calcification assessment.
Non-contrast CT is most accurate for differentiating calcifications
from vascular or other enhancing structures, with calcifications ap-
pearing as high-density areas (CT value > 100 Hounsfield units).

Is assessment of hemorrhage necessary?

Recommendation 16: Hemorrhage should be assessed.
Evidence quality: Low; Recommendation strength: Weak

Hemorrhage is a useful imaging feature for diagnosis and dif-
ferential diagnosis of PCNs. It is most common in SPN and is a
major diagnostic criterion. SPN consists mainly of tumor cells and
abundant stromal vessels; tumor cells form pseudopapillary struc-
tures around vessels, and when tumor cells detach, vessels rupture
due to lack of support, causing hemorrhage.6!

SCN cyst fluid is typically clear serous fluid, but hemorrhage
can occur rarely®?; one case report described SCN hemorrhage
post-renal transplantation, possibly related to immunosuppres-
sants, organ congestion, and azathioprine-induced pancreatitis.®

MRI is the best modality for hemorrhage assessment, with char-
acteristic high signal intensity on T1-weighted imaging.

What are the imaging criteria for suspicious lymph nodes?

Recommendation 17: Lymph nodes with short-axis di-
ameter >10 mm, heterogeneous density/signal, heterogene-
ous enhancement, internal necrosis, confluence, indistinct
margins, and diffusion restriction on MRI, especially when
multiple features coexist, strongly suggest lymph node me-
tastasis.

Evidence quality: Low; Recommendation strength: Weak

The 2017 Revised International Fukuoka Consensus Guidelines
list enlarged lymph nodes as a worrisome feature for IPMN ma-
lignancy but do not specify imaging criteria for lymph node as-
sessment.?!

Lee et al.?® used a short axis >5 mm as the imaging criterion
for enlarged lymph nodes and found an association with IPMN
malignancy (CT: OR = 7; MRI: OR = 6.1).

Fang et al.%* used a short axis >10 mm as the criterion and iden-
tified enlarged lymph nodes as an independent predictor of IPMN
malignancy (OR = 9.69, 95% CI 0.94-99.15).

In pancreatic cancer studies, lymph nodes exhibiting a short
axis >10 mm combined with heterogeneous density/signal, het-
erogeneous enhancement, internal necrosis, confluence, indistinct

margins, and MRI diffusion restriction strongly indicate metasta-
g 65-67
sis.

DOI: 10.14218/CSP.2025.00030 | Volume 00 Issue 00, Month Year

Cancer Screen Prev

Therefore, this guideline does not recommend relying solely on
lymph node size as a worrisome feature for IPMN malignancy.

Is evaluation of acute pancreatitis necessary?

Recommendation 18: Acute pancreatitis should be as-
sessed.
Evidence quality: High; Recommendation strength: Strong

Both the 2017 Revised International Fukuoka Consensus
Guidelines and the 2018 European Guidelines consider acute pan-
creatitis a worrisome feature for IPMN malignancy and a relative
surgical indication.32!

The 2018 European Guidelines also list acute pancreatitis as an
absolute surgical indication for MCN; if SCN causes pancreatic
duct obstruction leading to secondary acute pancreatitis, surgical
resection is recommended.’

The reported incidence of acute pancreatitis in [IPMN patients
ranges from 13% to 35%, though these data are based on surgically
resected cases and may be overestimated.%8-70

Secondary acute pancreatitis is mainly attributed to mucin-pro-
ducing IPMN involving the main duct, where mucin obstructs the
duct, impairing pancreatic juice drainage and triggering pancrea-
titis.

Lee et al.*® found that 42.8% of patients with malignant IPMN
had a history of acute pancreatitis, significantly higher than 17.2%
in non-malignant cases.

How should PCN be differentiated from a pancreatic pseudo-
cyst or retention cyst?

Recommendation 19: Differentiation between PCN and
pancreatic pseudocyst or retention cyst primarily relies on
patient history; pseudocysts are secondary to pancreatitis,
while retention cysts result from downstream pancreatic duct
obstruction.

Evidence quality: Low; Recommendation strength: Weak

Pancreatic pseudocysts and retention cysts are both classi-
fied as non-neoplastic cystic pancreatic lesions. Among these,
pseudocysts represent the most common non-neoplastic cystic
pancreatic lesion, accounting for approximately one-third of all
pancreatic cystic lesions.”! Pseudocysts are not true cysts; their
walls are formed by inflammatory organization and are lined by
fibrous tissue, reactive granulomas rich in macrophages, and ne-
crotic debris.” However, in clinical practice, except for some le-
sions with characteristic imaging features, a substantial proportion
of pancreatic cystic lesions exhibit overlapping imaging appear-
ances, which is a major cause of misdiagnosis. Pseudocysts often
develop secondary to acute or chronic pancreatitis; thus, a history
of pancreatitis is a prerequisite for the imaging diagnosis of pseu-
docysts. The proportion of PCN patients complicated by pancrea-
titis is relatively small: only about one-third of IPMNs and 10%
of MCNs may be accompanied by mild pancreatitis, and a minor-
ity of other PCN types may develop pancreatitis when the tumor
volume is large enough to compress the pancreatic duct.”! Imag-
ing features characteristic of pseudocysts include thick cyst walls,
intraluminal necrotic debris deposition, and hemorrhage. The cyst
fluid typically shows high signal intensity on T1-weighted imag-
ing or fluid-fluid levels, resembling the imaging appearance of
SPNs. However, pseudocysts occur without gender predilection
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and can present at any age, whereas SPNs predominantly affect
young females, which can serve as a differential point.”® Literature
reports that approximately 65% of pseudocysts communicate with
the pancreatic duct,’!7# similar to the imaging features of branch
duct-type IPMN; however, branch duct-type [IPMNs usually dem-
onstrate relatively homogeneous cyst fluid signal or density, rarely
showing necrotic debris or hemorrhage. Additionally, the size of
pseudocysts may fluctuate in the short term in accordance with
the course of pancreatitis, whereas branch duct-type IPMN lesions
tend to remain stable in size over short intervals.

Retention cysts are true cysts lined by epithelial cells and can
be simply understood as localized dilations of the main or branch
pancreatic ducts caused by downstream ductal obstruction, result-
ing in impaired outflow of pancreatic secretions. Most retention
cysts measure 0.5-1.0 cm in diameter’”®; therefore, downstream
ductal obstruction is a prerequisite for the imaging diagnosis of
retention cysts. Retention cysts communicate with the pancreatic
duct, resembling the imaging features of branch duct-type IPMN;
however, retention cysts have smooth cyst walls without mural
nodules or solid components.

Which imaging modality is recommended for follow-up of
patients with confirmed PCN?

Recommendation 20: MRI combined with MRCP is rec-
ommended as the first-line imaging modality for follow-up
of PCN patients.

Evidence quality: High; Recommendation strength: Strong

The 2017 Revised International Fukuoka Consensus Guidelines
recommend CT or MRI combined with MRCP for follow-up of
cysts <20 mm; for cysts 20-30 mm, EUS is preferred, alternat-
ing with MRIL.2! The 2018 European Guidelines recommend EUS
or MRI for follow-up of IPMN and MCN <40 mm.? The 2020
ACR Appropriateness Criteria® Pancreatic Cyst recommend CT
or MRI combined with MRCP for surveillance.”® Although EUS
can clearly depict internal details of PCN such as mural nodules
in IPMN and intracystic septations in SCN and MCN, it is more
operator-dependent.”” Most studies demonstrate comparable diag-
nostic performance between MRI and CT in assessing high-risk
features of PCN.78-81 MRI, without ionizing radiation, combined
with MRCP can clearly visualize the pancreatic duct, enhancing
mural nodules, and intracystic septations. Therefore, this guideline
recommends MRI combined with MRCP as the preferred imaging
modality for PCN follow-up.

What is the optimal follow-up interval for PCN?

Recommendation 21: For PCN patients with cysts <10 mm,
follow-up is recommended every 2 years; for cysts 10-20
mm, annually; and for cysts 2030 mm, every 6—12 months.
Evidence quality: Low; Recommendation strength: Weak

Currently, follow-up intervals for PCN without high-risk fea-
tures vary among guidelines. The 2017 Revised International
Fukuoka Consensus Guidelines suggest for IPMN <10 mm a
first follow-up at 6 months, then every 2 years if stable; for cysts
10-20 mm, every 6 months in the first year, annually for the next
2 years, then every 2 years thereafter; and for cysts 20-30 mm,
every 3—6 months.?! The 2018 European Guidelines recommend
for IPMN and MCN <40 mm follow-up every 6 months in the
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first year, then annually.? The Chinese guidelines for the diagno-
sis and treatment of pancreatic cystic neoplasm (2022) (in Chi-
nese) (hereinafter referred to as 2022 Chinese guidelines) and
Optimal Surveillance Interval of Branch Duct Intraductal Papil-
lary Mucinous Neoplasm of the Pancreas recommend follow-up
every 2 years for cysts <10 mm, annually for cysts 1020 mm,
and every 6-12 months for cysts 20-30 mm.3283 This guideline
endorses the follow-up intervals as per the 2022 Chinese guide-
lines; however, optimal follow-up intervals require further vali-
dation by large prospective studies.

Writing the diagnostic conclusion in the standardized PCN
report

The diagnostic conclusion in the standardized report for PCN
should include the following components: tumor name (includ-
ing location and size), high-risk features, worrisome features,
other relevant findings, and a recommended follow-up strategy.
For patients undergoing serial follow-up, the diagnostic conclu-
sion should also include comparison with the most recent imaging
examination, when applicable (i.e., not the first examination and
performed at the same institution) (Table 2).

Discussion

This evidence-based guideline, developed on the basis of pub-
lished evidence and clinical experience, proposes 11 strong rec-
ommendations and 10 weak recommendations for the imaging
diagnosis of PCNs and establishes a standardized diagnostic re-
porting framework for PCNs (Table 2). The framework mainly
includes four aspects: cystic lesion assessment, main pancreatic
duct evaluation, other relevant assessments, and diagnostic con-
clusions.!%$485 In clinical practice, this guideline may be imple-
mented as a structured reporting framework for computed to-
mography and magnetic resonance imaging evaluation of PCNs.
By standardizing imaging terminology, measurement methods,
key reporting elements, and follow-up recommendations, it may
reduce interobserver variability, improve the completeness and
consistency of imaging reports, and facilitate communication
among radiologists, gastroenterologists, surgeons, and multidis-
ciplinary teams. Recent evidence further suggests that artificial
intelligence-assisted CT evaluation may complement standard-
ized imaging reporting of PCNs. In a multicenter study, a deep
learning CT model improved radiologists’ diagnostic accuracy,
reduced interpretation time, and showed potential real-world
clinical benefit in stratified diagnosis and management of PCNs.
It may also support risk stratification and guide decisions regard-
ing surveillance, further evaluation, or surgery, while facilitating
longitudinal comparison during follow-up.?¢ Implementation of
this guideline may face certain challenges. Variations in magnetic
resonance imaging availability across different regions of China,
particularly in rural and resource-limited areas, may result in
greater reliance on computed tomography for initial evaluation.
In addition, differences in radiologist expertise and subspecialty
training may affect the consistency of PCN characterization and
reporting. To address these challenges, the standardized reporting
template was designed to be applicable across imaging modali-
ties, and targeted training and quality-control efforts are recom-
mended to promote uniform implementation across institutions.
Following publication, dissemination through academic confer-
ences, journal publications, and structured training programs for
radiologists and clinicians may further facilitate the application
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of this guideline in clinical practice. Given the complexity and
heterogeneity of PCNs and individual patient variability, these
recommendations should be interpreted and applied appropri-
ately in specific clinical settings to support individualized and
precise diagnosis.

Conclusions

This evidence-based guideline proposes 21 recommendations and
establishes a standardized diagnostic imaging reporting frame-
work for PCNs. The guideline may improve the completeness,
consistency, and clarity of imaging reports, facilitate communica-
tion between radiologists and clinicians, and support individual-
ized clinical decision-making in China.
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