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Distinguishing benign from malignant intraductal papillary mucinous neoplasms of the pancreas by imaging

features of mural nodules
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[Abstract] Objective To explore the diagnostic value of the imaging features of mural nodules in differentiating
benign from malignant intraductal papillary mucinous neoplasms (IPMNs) of the pancreas. Methods In this
retrospective study, we analyzed the pathology and imaging data of 112 patients with IPMNs in Changhai Hospital from
Jan. 2012 to Jun. 2016. All patients underwent computed tomography (CT) and magnetic resonance imaging (MRI),
and the mural nodule imaging features were observed and recorded by two resident physicians. The size, location,
amount, margin and enhancement of the mural nodules were compared and analyzed in benign and malignant IPMNs.
Finally, a receiver operating characteristic (ROC) curve was drawn and the area under curve (AUC) was calculated to
evaluate the diagnostic value of the size, amount and margin of the mural nodules observed by imaging in differentiation
of malignant and benign IPMNs, and to determine the best cut-off value, sensitivity, specificity and accuracy of the size.
Results Sixty-one patients with definite mural nodules confirmed by pathology after surgery and imaging examination
were included in this study; pathological analysis showed 36 patients having benign IPMNs and 25 having malignant,
with main duct in 15 patients, branch duct in 13, and mixed type in 33. The malignant IPMNs mainly occurred in main
duct and mixed type (P=0. 01). The size of the mural nodules could be used to distinguish benign from malignant
IPMNs (P<<0.01), and the best cut-off value was 1. 35 cm; the AUC was 74. 7%, and the sensitivity, specificity and
accuracy were 56. 0%, 91. 7% and 77. 5%, respectively. Multiple mural nodules (P=0. 02) and ill-defined margins
(P<<0.01) could be an imaging features for distinguishing benign from malignant IPMNs, and the AUC was 64. 2% and

72.1%, respectively. The mural nodules of all patietns showed a progressive enhancement, which was not useful for
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differentiation. Conclusion The imaging features of the mural nodules are valuable for differentiation between benign from

malignant IPMNs of the pancreas, and it is of clinical value for pre-operative evaluation and follow-up.

[Key words ] pancreatic neoplasms; intraductal papillary mucinous neoplasm; mural nodule; magnetic resonance

imaging; spiral computed; tomography
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Tab 1 Clinical characteristics of patients

with mural nodules of IPMNs

n(%)
; alion: 2
Characteristic },\}]e:ig N{S}E;‘;m tha?ure P value
Gender 0.24 0.63
Male 23(63.9) 19(76.0)
Female 13(36.1)  6(24.0)
Location 1.51 0. 47
Head 26(72.2) 16(64.0)
Body or tail 7(19.4)  8(32.0)
Whole pancreas 3(8.3) 1(4. 0)
IPMNs: Intraductal papillary mucinous neoplasms
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Tab 2 Imaging features of mural nodules of IPMN patients

Imaging feature Benign N=36 Malignant N=25 ¥ or ¢ value P value
Size d/cm, 7+ts 0.9740. 29 1.56+0.71 —3.90 <0.01
IPMN subtype n(%) 24.58 0.01
Main duct 6(16.7) 9(36.0)
Branch duct 12(33. 3) 1(4.0)
Mixed 18(50. 0) 15(60. 0)
Number of mural nodules n(%) 5.42 0. 02
Single 16(44. 4) 4(16.0)
Multiple 20(55.6) 21(84.0)
Margin n( %) 11. 60 <0.01
Regular 26(72.2) 7(28.0)
Irregular 10(27. 8) 18(72.0)
Enhancement of mural nodules (HU), x+s
A 24.50%13.99 30.93+17. 86 —1.35 0.18
\% 48. 46123, 60 52.97415.76 —0.71 0. 48
A’ —31.71423.58 —18.90419. 34 —1.97 0. 06
\% —39. 86422, 44 —33. 43425, 64 —0.90 0. 37

IPMN: Intraductal papillary mucinous neoplasm; HU: Hounsfield unit; A: Absolute enhancement in arterial phase; V: Absolute

enhancement in portal venous phase; A’: Relative enhancement in arterial phase; V’: Relative enhancement in portal venous phase
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Fig 1 CT imaging and pathological section of mural nodules of benign main duct IPMN

A 47-year-old male with dilatation of the main pancreatic duct incidentally found in physical examination. Multislice computed tomography
(MSCT) axial (A) and coronal (B) images show a well-defined mural nodule in the head of the pancreas (arrow) associated with dilatation of the
main pancreatic duct. Its diameter is 0. 85 cm. Curved planar reconstruction (CPR) imaging (C) shows more clearly. H-E staining of histological

section (D) shows an IPMN with low-grade dysplasia. TPMN: Intraductal papillary mucinous neoplasm. Original magnification: X4 (D)
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Fig 2 CT or MRI imaging and pathological section of mural nodules of malignant mixed type IPMN
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A 62-year-old male with abdominal discomfort and weight loss. Multislice computed tomography (MSCT) axial image (A) demonstrates a
markedly dilated main pancreatic duct with mural nodules (arrow) in the head of the pancreas. T;WI coronal image (B) and fat-suppressed
contrast-enhanced T) WI axial image (C) show an ill-defined mural nodule in the head of the pancreas (arrow) associated with dilatation of the
main pancreatic duct. Its diameter is 2. 8 cm. H-E staining of histological section (D) reveals an invasive IPMN, IPMN: Intraductal papillary

mucinous neoplasm. Original magnification: X4 (D)
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Fig3 ROC curves of distinguishing benign from malignant IPMNs by mural nodules’ size, number, and margin

A ROC curve of the size of mural nodules. The best cut-off value was 1. 35 cm. The area under curve (AUC) was 74. 7%, the sensitivity,

specificity and accuracy were 56. 0%, 91. 7% and 77. 5% respectively; B: ROC curve of the number of mural nodules. The AUC was 64. 2% ;

C: ROC curve of the margin of mural nodules. The AUC was 72. 1%. ROC: Receiver operating characteristic; IPMN; Intraductal papillary

mucinous neoplasm
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