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What is already known on
this topic?

e Intraductal papillary lesions

(IPLs) diagnosed on core
biopsy have variable upgrade
rates, and  management
remains controversial, par-
ticularly for lesions without
atypia.

Vacuum-assisted excision is
recommended for many pap-
illary lesions, but access is
limited and imaging criteria
to guide follow-up versus sur-
gery are not well established.
Conventional imaging findings
alone have limited reliability
in distinguishing benign papil-
lomas from atypical or malig-
nant papillary lesions.

What does this study add
to this topic?

This study demonstrates that
specific MRI features—lesion
size >10.5 mm, irregular mar-
gins, low ADC values, and
type 3 kinetic curves—are
associated with malignancy in
intraductal papillary lesions.
Margin irregularity emerged
as the strongest independent
MRI predictor of malignancy,
outperforming ADC values
and kinetic patterns.

The findings support the use
of MRI as a decision-support
tool after core biopsy, par-
ticularly in centers where
vacuum-assisted excision s
not readily available, to help
tailor management between
surveillance, vacuum-assisted
excision, and surgery.

Abstract

Objective: The Third International B3 Lesions Consensus Conference recommends vacuum-assisted exci-
sion (VAE) followed by radiological surveillance for intraductal papillary lesions (IPLs). However, VAE is
available in a limited number of centers, and the optimal imaging strategy for follow-up remains uncertain.
This study aimed to evaluate the diagnostic performance of magnetic resonance imaging (MRI) findings in
differentiating benign from malignant IPLs.

Methods: Magnetic resonance imaging records of patients diagnosed with IPL on core needle biopsy were
retrospectively reviewed. Magnetic resonance imaging features were assessed, and apparent diffusion coef-
ficient (ADC) values were measured. Histopathologically, lesions were classified into papilloma (Group 1)
and papilloma with atypia/malignancy (Group 2).

Results: A total of 83 lesions met the inclusion criteria, comprising 42 in Group 1 and 41 in Group 2.
Compared with Group 1, Group 2 lesions more frequently demonstrated nipple retraction (P = .028), larger
size (P < .001), irregular margins (P = .018), and peripheral location (P = .036). Both mean (P = .004) and
minimum ADC values (P = .001) were lower in Group 2, and more lesions showed a type 3 pattern (P =
.008). Receiver-operating characteristic analysis identified lesion size >10.5 mm as the strongest discrimi-
nator (area under the curve = 0.743). Mean ADC provided the highest sensitivity (74%), whereas contour
irregularity offered the greatest specificity (87%).

Conclusion: Following core biopsy, MRI features, including lesion size >10.5 mm, irregular contours, low
ADC values, and type 3 kinetic curves, may help guide clinical decision-making between VAE and surgical
excision in patients with [PL.

Keywords: Ductal carcinoma in situ, magnetic resonance imaging, papillary carcinoma, papilloma

Introduction

Intraductal papillary lesions (IPLs) of the breast are tumors predominantly observed in older
women. They are usually asymptomatic and often detected incidentally in biopsy specimens.
Intraductal papillary lesions account for fewer than 5% of all breast biopsies, represent less than
2% of malignant breast lesions, and constitute under 10% of benign breast masses.’*Histologically,
IPLs originate from a fibrovascular stalk arising from the ductal epithelium of the breast parenchyma
and protrude into the ductal lumen.> They encompass a wide pathological spectrum ranging from
benign intraductal papilloma to atypical papilloma, IPL with ductal carcinoma in situ (DCIS), and
intraductal papillary carcinoma.®

The reported surgical upgrade rate of papillary lesions following core needle biopsy (CNB) varies
between 0% and 33%.7'° For intraductal papillary lesions without atypia, the upgrade rate ranges
from 1% to 9%, whereas it increases to 26.9-38% for lesions with atypia."""* Furthermore, the life-
time risk of malignancy is approximately 2-fold higher in IPLs without atypia and 5- to 7-fold higher
in those with atypia compared with the general population.'1

Currently, there are no specific radiological imaging features that reliably differentiate benign pap-
illomas from atypical or malignant papillary neoplasms. Diagnosis relies on CNB or fine-needle
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aspiration biopsy. Although percutaneous core biopsy is a mini-
mally invasive and cost-effective alternative to surgery, limited
tissue sampling or sampling error may lead to histological under-
estimation and false-negative results.”'”

For the management algorithm for benign IPLs diagnosed
on core biopsy, the Third International B3 Lesions Consensus
Conference recommends vacuum-assisted excision (VAE) of papil-
lary lesions detected radiologically, followed by imaging surveil-
lance. Surgical excision is reserved for larger lesions that cannot be
completely removed by vacuum-assisted biopsy (VAB).'® However,
the limited availability of VAE, together with the requirement for
specialized equipment and experienced personnel, constrains
its widespread use. Moreover, the low upgrade rate in papillo-
mas without atypia raises concern about potential overtreatment,
and the optimal imaging modality for active follow-up remains
controversial.”819Although magnetic resonance imaging (MRI) is
not routinely performed in all patients diagnosed with intraductal
papilloma, it is increasingly used in selected cases, particularly
when conventional imaging findings are inconclusive, when there
is radiologic—pathologic discordance, or when risk stratification
for surgical excision vs. surveillance is required.

The study aimed to investigate the role of MRI findings in distin-
guishing benign from atypical or malignant papillary lesions.

Methods

Patients with histopathologically confirmed IPLs who underwent
surgery between January 2017 and May 2022 were retrospectively
identified from the hospital archive system. Patients with a history
of radiotherapy or chemotherapy for breast cancer, incomplete
imaging data, or suboptimal image quality were excluded. Eighty-
three patients who had undergone breast MRI stored in the picture
archiving and communication system were included. Patient age
and clinical presentation, including nipple discharge (serous or
bloody), breast pain, palpable mass, and nipple retraction, were
recorded from the hospital archives.

Radiological Evaluation Protocol

Radiological evaluation was performed blinded to the final his-
topathological results. All MRI examinations were performed using
a 1.5-T scanner (Optima MR450w, GE Healthcare) with a dedi-
cated 8-channel breast coil in the prone position. Multiparametric
images of both breasts were acquired in axial and sagittal planes,
including T1-weighted fast spin-echo, T2-weighted fat-suppressed
fast spin-echo, diffusion-weighted echo-planar images with diffu-
sion gradients at b values of 0 and 800, and T1-weighted turbo 3D
gradient echo dynamic contrast-enhanced images (1 before and 6
after administration of intravenous contrast material). Intravenous
gadoterate meglumine (Dotarem, Guerbet) was administered at
2.0 mL/s, at a dose of 0.1 mmol/kg body weight.

Magnetic resonance imaging findings were evaluated in consen-
sus by 2 radiologists with 14 and 2 years of breast imaging experi-
ence, according to the Breast Imaging Reporting and Data System.
Lesions were assessed for enhancement type (mass, non-mass),
shape (oval, round, irregular), margins (regular, irregular), internal
enhancement pattern (homogeneous, heterogeneous, clumped,
clustered ring), and distribution (focal, regional, linear, segmen-
tal, diffuse). Lesion size, location relative to the nipple (central <2
cm, peripheral 22 cm), and the presence of ductal hyperintensity
on T2-weighted images were recorded. Calcifications visible on
mammography were also noted. Mean and minimum apparent dif-
fusion coefficient (ADC) values were measured using a region of
interest (ROI) encompassing the entire lesion. The kinetic curve
pattern was categorized as type 1, type 2, or type 3.

Histopathological Analysis

All lesions had previously undergone CNB (14-gauge) followed
by surgical excision. Histopathological examination was per-
formed by a breast pathologist with over 20 years of experience.
Lesions were classified as papillomas without atypia (intraductal
papilloma) or papillomas with neoplasia (IPL with atypia, IPL with
DCIS, and solid papillary carcinoma). Core biopsy and postop-
erative excision findings were compared, and upgrade rates were
calculated.

Lesions were classified into 2 groups based on the final histo-
pathological diagnosis after surgical excision. Group 1 consisted
of intraductal papillomas without atypia. Group 2 included papil-
lomas with atypia, papillomas associated with DCIS, and papillary
carcinomas. This classification was used to evaluate imaging fea-
tures associated with histological upgrade.

Statistical Analysis

Statistical analyses were conducted using SPSS software ver-
sion 27.0 (IBM SPSS Corp.; Armonk, NY, USA). A P-value <.05
was considered statistically significant. Descriptive statistics were
calculated for all variables. Normality of distribution was assessed
using the Shapiro-Wilk test. Correlations between dynamic
contrast-enhanced MRI parameters and histopathological results
were analyzed using Pearson and Spearman correlation tests.
Quantitative variables were compared using the independent
samples t-test or the Mann-Whitney U-test depending on the
distribution pattern assessed by the Shapiro-Wilk test. Receiver
operating characteristic (ROC) curve analysis was used to deter-
mine optimal cut-off values, sensitivity, specificity, positive and
negative predictive values, and accuracy. Variables with P < .05
in univariate analysis were included in multiple linear regression
analysis to identify independent clinical and MRI predictors of
malignancy.

The study was performed in accordance with the ethics guide-
lines of the Helsinki Declaration and was approved by the eth-
ics committee of istanbul University Cerrahpasa (Approval No.:
E-83045809-604.01.01-405385; Date: June 07, 2022). The
requirement for informed consent was waived by the institutional
ethics committee due to the retrospective nature of the study.

Results

Histopathological analysis identified 42 of 83 lesions (50.6%) as
Group 1 (papilloma without atypia) and 41 of 83 lesions (49.4%)
as Group 2 (papilloma with atypia or malignancy: 15 atypical
papillomas, 11 IPLs with DCIS, and 15 papillary carcinomas).
The mean age of patients in Group 1 was 52.7 + 9 years, and in
Group 2, 56.5 + 12 years, with no significant difference between
the groups (P =.107). Among clinical symptoms, nipple retraction
was significantly more frequent in Group 2 compared with Group
1(P=.028).

No significant difference was observed in ductal T2 hyperin-
tensity between the 2 groups (P = .100). Group 1 lesions (n =
38, 90.5%) were more frequently visualized as mass enhance-
ment compared with Group 2 lesions (n = 29, 70.7%) (P = .023).
Although the shape characteristics of mass lesions did not differ
significantly between the groups (P = .117), lesion contours were
significantly smoother in Group 1 than in Group 2 (P = .018).
Table 1 summarizes the MRI features according to histopatho-
logical groups. Among lesions demonstrating non-mass enhance-
ment, no significant differences were found between the groups in
terms of enhancement pattern or distribution (P > .05) (Table 1).
Mammographic calcifications were more frequently observed in
Group 1 than in Group 2 (64.3% vs 39%, P=.021).



Table 1. Demographic and Radiological Findings of the Lesions.
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Variable Group 1 (n = 42) Group 2 (n = 41) P
Age (year) 53 (11.75) 56 (19) 107
median (interquartile range)
Symptome© (%) 13 (35.7) 15 (36.6) 934
Serous discharge (%) 4(9.5) 3(7.3) 718
Bloody discharge (%) 3(7.1) 5(12.2) 436
Pain (%) 3(7.1) 1(2.4) 317
Palpable mass (%) 5(11.9) 11 (26.8) .085
Nipple retraction (%) 1(2.4) 7(17.1) .028*
Diameter(mm) 10 (x6) 26 (£23) <.001*
(mean = SD)
Calcification (%) 27 (64.3) 16 (39) .021
Localization Central (%) 29 (69) 19 (46.3) .036
Peripheral (%) 13 (31) 22 (53.7)
MRI findings
Ductal T2 hyperintensity (%) 15 (35.7) 22 (53.7) .100
Masses (%) 38 (90.5) 29 (70.7) .023*
Kinetic curve Type 1 (%) 20 (47.6) 8 (19.5) .008*
Type 2 (%) 9 (21.4) 7 (17.1)
Type 3 (%) 13 (31) 26 (63.4)
Shape Oval +round (%) 29 (76.3) 19 (61.3) 17
Irregular (%) 9(23.7) 12 (38.7)
Margin Circumscribe (%) 33 (86.8) 18 (58.1) .018*
Non-circumscribe (%) 5(13.2) 13 (42)
Non-mass enhancement (%) 4(18.2) 4(18.2)
Distribution (%) Focal (%) 2(33.3) 0 0.120
Regional (%) 1(16.7) 3(33.3)
Linear (%) 1(16.7) 0
Segmental (%) 2(33.3) 5 (55.6)
Diffuse (%) 0 1(11.1)
Internal enhancement patterns Homogenous (%) 1(16.7) 0 0.082
Heterogenous (%) 3 (50) 9 (100)
Clumped (%) 1(16.7) 0
Clustered ring (%) 1(16.7) 0
Mean ADC 1795 (+482) 1441 (x603) .004*
(mean = SD)
Min ADC 1481 (£557) 1035 (+583) .001*
(mean = SD)

ADC, apparent diffusion coefficient; MRI, magnetic resonance imaging.
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Table 2. ROC Analysis Results

Sensitivity Specificity PPV

NPV  Accuracy

Parameter Cut-off AUC (95% CI) P (%) (%) (%) (%) (%) AUC (P) DelLong
Lesion size >10.5 mm 0.743 (0.635-0.850) .059 70 67 71 67 69 Reference

Mean ADC <1.487 x 10~2 0.658 (0.539-0.777) .060 74 56 72 56 63 P=.032 vs. Lesion size
Min ADC <1.141 x 10~3 0.711 (0.600-0.821)  .061 71.4 63.4 65 65 65 P = .047 vs. Lesion size
Margin (irregular) 0.648 (0.555-0.810) .068 42 87 72 65 67 P =.029 vs. Lesion size
Type 3 kinetic pattern 0.683 (0.515-0.782)  .065 63 69 67 66 66 P =.041 vs. Lesion size
Combined model (Size+>1 MRI marker) 0.749 (0.641-0.857) <.001 90 60 69 86 75 P=.018 vs. Lesion size

ADC, apparent diffusion coefficient; AUC, area under the curve; MRI, magnetic resonance imaging; PPV, positive predictive value; NPV, negative

predictive value.

In ADC measurements, both the mean ADC value (1441 = 603
vs. 1796 + 482 mm?/s) and minimum ADC values (1035 + 583 vs.
1481 + 557 mm?s) of Group 2 lesions were significantly lower
than Group 1 lesions (P = .001). Kinetic curve analysis demon-
strated that Group 2 exhibited a type 3 curve pattern (58.2%),
whereas Group 1 predominantly displayed a type 1 curve pattern
(90.5%) (P =.023) (Table 1).

According to the pairwise comparison of ROC curves using the
Delong test, lesion size showed a significantly higher area under
the curve (AUC) compared to mean ADC (P=.032), min ADC (P=
.047), margin (P = .029), and kinetic pattern (P = .041). The com-
bined model including lesion size plus at least T MRI parameter
(mean/min ADC, irregular margin, or type 3 curve) provided the
highest diagnostic performance (AUC = 0.749, P = .018 vs lesion
size alone). According to the Spearman correlation analysis, lesion
size showed a significant moderate positive correlation with mar-
gin irregularity (r=0.362, P =.002), indicating that larger lesions
tended to have irregular contours. No significant correlation was
observed between lesion size and ADC values (P > .05). A weak,

borderline association was found between lesion size and type 3
kinetic pattern (r=0.192, P=.082) (Table 2). In multivariate logis-
tic regression analysis, irregular margin (P < .001, OR = 5.45 X
107) was the strongest independent predictor of malignancy. Lesion
size (P =.069) and mean ADC value (P = .090) showed borderline
significance, indicating a trend toward higher malignancy risk in
larger lesions and those with lower ADC values. Type 3 kinetic pat-
tern was significantly associated with malignant lesions (P =.029).
The results suggest that margin irregularity is the most reliable MRI
feature in predicting malignant papillary lesions.

Among lesions diagnosed as intraductal papilloma on CNB, 7
(16.7%) were upgraded following surgical excision: 4 to atypi-
cal papilloma and 3 to DCIS. All 9 lesions initially diagnosed as
atypical IPLs on CNB (100%) were upgraded to DCIS postop-
eratively. Representative cases are shown in Figures 1-3. Among
lesions upgraded after surgical excision, irregular margins, lesion
size greater than 10.5 mm, lower ADC values, and type 3 kinetic
curves were more frequently observed compared with non-
upgraded lesions.

Figure 1. a) In the T2-weighted A sequence, a complex cystic lesion with solid components is observed in the middle outer part of the
left breast (red arrowhead). b) The contrast-enhanced T1-weighted A image shows enhancement in the solid portion of the lesion (red
arrowhead). ¢) In the ADC image, diffusion restriction is noted. d) Type 3 enhancement is detected in the dynamic series. e and f)
Histopathological examination reveals a well-defined appearance of encapsulated papillary carcinoma, along with the loss of myoepithelial

cells, characterized by SMA and p63 antibodies in the periphery.
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Figure 2. a andb) The axial and sagittal contrast-enhanced T1-weighted A images show an oval-shaped lesion with contrast enhancement
in the retroareolar area of the right breast (red arrowhead). ¢) This lesion demonstrates restriction in the ADC image. d) A type 2 curve
was identified in the contrast-enhanced series. e and f) Histopathologically, large nuclei with areas of atypia are observed in the papilloma,
and the presence of myoepithelial cells, as indicated by SMA and p63 antibodies, is noted in the same area.

Figure 3. a) The axial contrast-enhanced T1-weighted A image shows an ovoid-shaped lesion with contrast enhancement in the middle
section of the left breast (red arrowhead). b) The lesion exhibits a type 1 curve pattern in the dynamic series. c) No restriction is detected in
the apparent diffusion coefficientimage. d) Histopathological examination reveals a papillary leaf-like pattern of papilloma with fibrovascular
cores surrounded by myoepithelial cells on the inside and ductal epithelial cells on the outside, characterized by finger-like protrusions.
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Discussion

In this study, the upgrade rate after surgery for papillomas with-
out atypia diagnosed on core biopsy was 16.7%, which is higher
than most rates reported in the literature. This may be attributable
to the use of CNB instead of VAB for diagnosis, primarily due to
cost considerations. In centers where VAB is not routinely avail-
able, identifying associated imaging or clinical features that could
predict underestimation on core biopsy is crucial for selecting
patients who may benefit from surgical excision. In line with the
findings, a recent large multicenter study conducted by the Turkish
Radiology Society Breast Imaging Subgroup reported an overall
malignancy upgrade rate of 20.6% for high-risk breast lesions
diagnosed on image-guided CNB.?° In that study, intraductal pap-
illomas with atypia demonstrated a high upgrade rate (44.7%),
whereas papillomas without atypia showed a lower upgrade rate
(9.4%), particularly in lesions smaller than 15 mm and adequately
sampled. Lesion size was identified as the most significant predic-
tive factor for malignancy upgrade across all subtypes, supporting
the role of imaging features in guiding management decisions.

The most widely accepted criteria influencing the decision for
excision include patient age (>53 years), lesion size (>1 cm), and
radiologic—pathologic concordance.® In the cohort, no significant
difference was observed in patient age between benign and malig-
nant groups. However, malignant lesions were significantly larger
than benign ones, with an optimal cut-off of 10.5 mm, provid-
ing 69% diagnostic accuracy. While the literature suggests that
benign papillomas more commonly present with nipple discharge
and malignant lesions with palpable masses,??? the findings indi-
cated that most lesions were incidentally detected, with malignant
lesions more frequently associated with nipple retraction (P =
.028) and peripheral localization (P = .036).

On mammography, papillomas typically appear as small, well-
circumscribed retroareolar masses with asymmetric density, often
accompanied by ductal dilation or microcalcifications.?> In the
series, calcifications were observed more frequently in benign
papillomas (64.3%) than in malignant ones (39%) (P = .021).
Ultrasonography (US) has largely replaced invasive modalities
such as galactography or galactoscopy due to its accessibility, non-
invasiveness, and ease of use. However, despite its high sensitivity,
the specificity of US remains limited due to the small size and sim-
ilar echogenicity of many lesions.”?* In the previous study, it was
reported that advanced sonographic techniques, such as shear-
wave elastography and superb microvascular imaging, improved
the specificity of US in predicting malignancy (89.4%, P < .001)
without reducing sensitivity.>> Nevertheless, these assessments
require time and operator expertise for optimal performance.

Breast MRI, on the other hand, offers volumetric evaluation and
higher sensitivity for detecting breast cancer.?*2*However, studies
describing the MRI characteristics of papillary lesions remain lim-
ited. Small intraductal papillomas may be occult on MRI, whereas
larger lesions can appear as enhancing nodules, either smooth or
irregularly bordered, sometimes exhibiting plateau or washout
kinetics, making distinction from invasive carcinoma challeng-
ing.>? Lesion margins are among the most valuable MRI param-
eters for differentiating benign from malignant papillary lesions.®!”
In the study, benign papillomas were more frequently observed as
enhancing masses (P = .02) compared with atypical papillomas,
papillomas with associated malignancy, and papillary carcinomas.
Although previous studies have described papillomas as small,
focal, irregularly shaped masses with well-defined borders on
MRI, no significant difference was found in the cohort regarding
lesion shape among masses showing enhancement (P = .117).530-32
However, with respect to margin characteristics, smooth borders

were observed significantly more often in Group 1 lesions (P =
.018).

Zhu et al reported that intraductal papillomas typically appear
oval or round, whereas papillary carcinomas more often display
irregular or lobulated contours.?> Conversely, another study pro-
posed that this irregular morphology may reflect peripheral fibrosis
in papillomas, suggesting that shape features alone are unreli-
able for differentiation of intraductal carcinoma and papilloma.®
Similarly, Zhou et al found no significant association between pap-
illomas and carcinomas regarding ductal dilation on T2-weighted
imaging,* consistent with the findings (P =.100).

In the study, the mean ADC value of Group 2 lesions was lower
than that of Group 1 lesions (P = .006), while the minimum ADC
values demonstrated a stronger statistical significance (P = .001).
Previous studies have reported conflicting results regarding the
diagnostic utility of ADC values in differentiating benign from
malignant papillary lesions.***Zhu et al,** in a comparative analy-
sis of intraductal papillomas and papillary carcinomas, reported
mean ADC values of 1.17 £ 0.24 x10~> mm?/s for papillomas and
1.13 £ 0.18 x107> mm?/s for papillary carcinomas, with no statisti-
cally significant difference between the groups (P = .438). Yildiz et
al,* who evaluated 29 IPL lesions, identified a mean ADC thresh-
old of 0.859 x10~* mm?/s, achieving 83% sensitivity and 95.6%
specificity for distinguishing benign from malignant papillomas.
Giltekin et al’*® reported cut-off values of 0.910 and 0.957 x10~*
mm?/s. In the study by Zhou et al,** which included only papillary
lesions with non-mass enhancement (n = 53), mean ADC values
were significantly lower in malignant lesions (1.180 + 0.393 x10~3
mm?/s) compared with benign ones (1.410 + 0.320 X107 mm?s).
The higher cut-off values observed in the study (1.487 X107 mm?/s
for mean ADC and 1.141 x10~> mm?/s for minimum ADC) may be
attributed to the measurement technique, which encompassed the
entire lesion rather than a single ROI, and to the larger sample size.

In this study, non-mass enhancement was identified in 15 cases.
Among malignant lesions, the most common enhancement dis-
tribution was segmental (55.6%), and the predominant internal
enhancement pattern was heterogeneous (100%). Overall, the
most frequently observed non-mass enhancement pattern in the
malignant group was clustered ring (75%), with a segmental distri-
bution in 50% of cases. Washout kinetics were detected in 63% of
malignant lesions, consistent with previous reports indicating that
washout can be observed in 55%-72.7% of benign papillomas as
well 2934

According to the findings, the highest AUC for distinguishing
malignant from benign lesions was obtained using lesion size
(AUC = 0.743, sensitivity 70%, specificity 67%, accuracy 69%).
The highest sensitivity was achieved with mean ADC measurement
(74%), whereas contour evaluation provided the highest specificity
(87%). When the ADC value, type 3 enhancement pattern, or 2
contour-related features were combined with the 10.5 mm lesion
size cut-off, the sensitivity of the model increased from 70% to 90%,
the negative predictive value from 67% to 86.2%, and the overall
accuracy from 69% to 75%. A slight reduction was observed in
specificity (from 67% to 60%) and positive predictive value (from
71% to 69%). These results suggest that, following core biopsy, MRI
parameters such as lesion size greater than 10.5 mm, low ADC val-
ues, irregular margins, and a type 3 enhancement curve may help
guide the decision between vacuum-assisted and surgical excision.

This study has several limitations. It was a single-center retro-
spective analysis, and interobserver and intraobserver reproduc-
ibility were not assessed. Inter-reader variability was not assessed,
which represents an additional limitation of this study. Additionally,
imaging was performed using a 1.5-Tesla MRI system rather than a
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3.0-Tesla unit, which may have influenced resolution and quanti-
tative measurements. Finally, 6 lesions in the cohort measured less
than 5 mm in diameter, which may have affected imaging accu-
racy and ADC evaluation.

In conclusion, lesion size, mean and minimum ADC values, and
kinetic enhancement patterns are useful MRI parameters for
distinguishing atypical papillary lesions and papillary neoplasms
from benign intraductal papillomas. Magnetic resonance imaging
findings may provide valuable diagnostic support in predicting
malignancy, particularly in centers where VAE is not available,
and can aid in reducing unnecessary surgical excisions.
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