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  Original Article  

Intraductal papilloma (IDP) is a benign breast 
tumor accounting for 3% to 6% of the core needle 
biopsy (CNB) diagnosed breast lesions(1). It is one 
of the spectrum of papillary tumor of the breast 
that includes benign IDP, IDP with atypia or 
ductal carcinoma in situ (DCIS), papillary DCIS, 
solid papillary carcinoma, encapsulated papillary 
carcinoma, and invasive papillary carcinoma(2). 
Imaging-guided CNB is the gold standard for 
diagnosis but undersampling can occur. Furthermore, 
pathological differentiation between benign, atypia, 
and carcinoma from small tissue sample of CNB is 
also challenging. Subsequent excisional upgrade of 

IDP to atypia, DCIS, or invasive carcinoma can be 
found.

IDP with atypia has high upgrade rate to cancer, 
up to 71%, and more than 30% in most studies(3), thus 
surgical excision is the standard treatment. On the 
contrary, benign IDP has a wide range of upgrade rates 
at 0% to 29%(4), and management is still controversial.

The primary aim of the present study was to 
determine the upgrade rates to carcinoma and to 
high-risk lesion (HRL) of benign IDP diagnosed 
on CNB at Phramongkutklao (PMK) Hospital. 
The secondary aim was to identify any clinical or 
radiologic factors associated with the upgrading, to 
help guide appropriate clinical management.

Materials and Methods
The present retrospective study was approved 

by the Institutional Review Board of PMK Hospital 
(R014h/63_Exp). Benign IDPs diagnosed on CNB 
between September 2012 and September 2020 were 
searched from the pathological database and 81 
lesions were identified. The inclusion criteria were 
the lesions with subsequent surgical excision or with 
more than two years of imaging follow-up to confirm 
benignity. Twenty-five IDPs were excluded. Twenty-
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one lesions were excluded due to the loss to follow-
up or less than two years of follow-up, three lesions 
lacked the imaging for review, and one lesion due to 
being BI-RADS5 lesion. Thus, 56 IDPs were included 
in the present study. The demographic information of 
the patients, clinical presentation, radiologic features, 
biopsy detail, types of treatment, and pathological 
reports were reviewed from the medical records. A 
breast radiologist reviewed the imaging appearance 
and assessed the size, location, and BI-RADS 
category of the lesions. A pathological slides review 
by breast pathologist was not done. 

All biopsies were done with imaging guidance, 
mostly by the breast radiologist, with 14-gauge 
spring-loaded needle. The average numbers of tissue 
sample cores per lesion were five for ultrasound 
and 12 for stereotactic guidance. The stereotactic 
biopsy was used only when the lesions presented 
as microcalcifications. Most pathological diagnoses 
were interpreted by the general pathologists. The 
discordance case was defined at PMK Hospital as 
BI-RADS 4b, 4c, or 5 lesion with benign pathological 
CNB result. Treatment varied from surgeon to 
surgeon, with some that did excisions for all IDP, 
and some that did in case of discordance, large size, 
symptomatic, or as requested by the patient.

The lesion was considered to be an upgrade to 
carcinoma if DCIS or invasive cancer was found on 
excisional specimen. In addition, if atypia or lobular 
carcinoma in situ was found on excision, it was called 

upgrade to HRL. The upgrade rate was defined as 
the number of upgraded lesions divided by the total 
number of included lesions. Clinical and radiologic 
factors associated with the upgrades were evaluated.

Statistical analyses were performed by using the 
IBM SPSS Statistics software, version 22.0 (IBM 
Corp., Armonk, NY, USA). For numeric covariates, 
the median, mean, and standard deviation were 
calculated. Frequency and its percentage were shown 
for categorical variables. Fisher’s exact test or chi-
squared test was applied to compare between groups 
of categorical variables and independent t-test was 
used to evaluate the continuous variables. Results 
were considered as significant at p-value less than 
0.05.

Results
The present study population consisted of 56 

IDPs, found in 52 female patients. Two patients had 
two and three lesions on the same visit and the other 
two had two lesions on different visits. Forty-one 
lesions underwent subsequent surgical excisions, 
while 15 lesions were treated by observation with 
more than two years of imaging follow-up (Figure 1). 

The demographic data, clinical presentation, 
radiologic characteristics, and detail of biopsy of 
study population (Table 1-3)

The mean patient age was 52.9 years with a range 
of 28 to 86 years. Most of the patients (94.64%) had no 

Figure 1. Experiment design and outcome.

BI-RADS, Breast imaging reporting and data system; CNB, core needle biopsy; DCIS, ductal carcinoma in situ; HRL, high risk lesion; IDP, intraductal 
papilloma; NOS, not otherwise specified
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personal history of breast cancer. Slightly more than 
half of the patients (51.78%) had symptoms, including 
palpable mass (25%), nipple discharge (19.64%), 

and pain (7.14%). Most lesions were demonstrated 
on ultrasound (89.3%), with only a minority shown 
as microcalcifications on mammogram (10.7%). The 

Table 1. Demographic and clinical characteristics of benign IDPs diagnosed on CNB, with comparison of upgrade and non-upgrade 
groups

Characteristics Total IDPs (n=56); n (%) IDPs without upgrade (n=50); n (%) IDPs with upgrade (n=6); n (%) p-value

Age (year); mean±SD 52.9±13.08 52.8±13.37 53.5±11.38 0.903b

Range 28 to 86 28 to 86 43 to 75

Personal history of breast cancer 0.707a

Yes 3 (5.36) 3 (6.00) 0 (0.00)

No 53 (94.64) 47 (94.00) 6 (100)

Symptom 0.271a

Palpable mass 14 (25.00) 14 (28.00) 0 (0.00)

Nipple discharge 11 (19.64) 10 (20.00) 1 (16.67)

Pain 4 (7.14) 4 (8.00) 0 (0.00)

No 27 (48.21) 22 (44.00) 5 (83.33)

IDP=intraductal papilloma; SD=standard deviation
a Fisher’s exact test or chi-squared test, b Independent t-test, significant if p<0.05

Table 2. Radiologic characteristics of benign IDPs diagnosed on CNB, with comparison of upgrade and non-upgrade groups

Characteristics

 

Total IDPs (n=56); 
n (%)

IDPs without upgrade (n=50); 
n (%)

IDPs with upgrade (n=6); 
n (%)

p-value

Imaging findings 0.738a

Microcalcifications on mammogram 6 (10.71) 6 (12.00) 0 (0.00)

Intraductal mass on U/S 5 (8.93) 4 (8.00) 1 (16.67)

Intracystic mass on U/S 9 (16.07) 9 (18.00) 0 (0.00)

Complex cyst Berg type1 on U/S 6 (10.71) 5 (10.00) 1 (16.67)

Solid mass/complex cyst with ductal dilatation 21 (37.50) 18 (36.00) 3 (50.00)

Solid mass/complex cyst without ductal dilatation 9 (16.07) 8 (16.00) 1 (16.67)

BI-RADS category 0.721a

4a 29 (51.79) 25 (50.00) 4 (66.67)

4b 26 (46.43) 24 (48.00) 2 (33.33)

4c 1 (1.78) 1 (2.00) 0 (0.00)

Size (mm)

Median (range) 9 (3 to 49) 9 (3 to 49) 9 (5 to 15) 0.747b

≥10 24 (42.86) 22 (44.00) 2 (33.33) 0.482a

<10 32 (57.14) 28 (56.00) 4 (66.67)

Subareolar location 0.593a

Yes 30 (53.57) 27 (54.00) 3 (50.00)

No 26 (46.43) 23 (46.00) 3 (50.00)

Multiplicity 0.669a

Yes 9 (16.07) 8 (16.00) 1 (16.67)

No 47 (83.93) 42 (84.00) 5 (83.33)

BI-RADS=breast imaging reporting and data system; IDP=intraductal papilloma; U/S=ultrasound
a Fisher’s exact test or chi-squared test, b Mann-Whitney test, significant if p<0.05
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median lesion size was 9 mm with a range of 3 to 49 
mm, and about half (53.57%) of the lesions located in 
subareolar area. Multiple lesions were found in four 
patients with nine lesions. Most lesions were biopsied 
using 14-gauge spring-loaded needle (85.71%). No 
vacuum assisted biopsy (VAB) with larger needle 
was used.

Lesions with subsequent surgical excisions
Among the patients that underwent surgical 

excisions, four lesions upgraded to breast carcinoma 
and two upgraded to HRLs. Three out of four cancers 
were low to intermediate grade DCIS. The other one 
was DCIS with 0.3 cm in size, not otherwise specified 
(NOS), histologic grade1, estrogen receptor (ER)-
positive, and node-negative invasive carcinoma. Two 
HRLs were atypical ductal hyperplasia (ADH) and 
flat epithelial atypia (FEA). The mean patient age was 
53.5 years with a range of 43 to 75 years, and median 
lesion size was 9 mm with a range of 5 to 15 mm. Out 
of the six upgraded lesions, only one was symptomatic 
with bloody nipple discharge. Four of the upgraded 
lesions were BI-RADS4a and two were BI-RADS4b 
(Table 1-3). The radiologic imaging examples of 
benign IDP upgraded to invasive carcinoma and ADH 
are shown in Figure 2 and 3, respectively.

Lesions managed with follow-up
The period of follow-up duration ranged from 

2.33 to 8.08 years, with a mean of 4.35 years. Two 
lesions out of 15 showed interval enlargement at two 
and three years of follow-up, of which repeated biopsy 
and excision still confirmed benign IDPs (Figure 1).

Upgrade rates
The upgrade rates of benign IDP diagnosed on 

CNB to carcinoma and to HRL were 7.14% and 3.57%, 
respectively. The total upgrade rate was 10.71%.

Factors associated with the upgrade
No clinical or radiologic factor was found to be 

associated with the upgrade as shown in Table 1-3.

Discussion
There is a wide range of upgrade rates to 

malignancy of CNB diagnosed benign IDP, leading 
to variation in treatment recommendations. Review 
of the recent literatures of 2018 to 2020 still shows 
the wide range of 0 to 16%(1,5-21), but most are under 
4%. The suggested management is trending toward 
observation more than excision of all IDPs, even 
though the upgrade rate is higher than 2%. The upgrade 
rate to malignancy in the present study was 7.14%, 
which is still in the mentioned range, but relatively 
high and quite different from the study of Thai people 
of Wiratkapun et al(3), which showed 0% upgrade rate 
to cancer. The wide range of upgrade rate may be due 
to different characteristics of research population, 
different study design and methodology, such as 
differences in inclusion, exclusion criteria, type and 
needle size of imaging guided biopsy, definition of the 
upgrade, and expertise of radiologist and pathologist. 
One of the possible causes of quite high upgrade rate 
in the present study was no pathological review by 
breast pathologist, as mentioned in some studies(8,22,23). 

Figure 2. Ultrasound of an asymptomatic 42-year-old woman 
showed a 9×13 mm lobulated hypoechoic mass in upper 
inner quadrant of left breast, BI-RADS4a. CNB identified an 
intraductal papilloma with apocrine metaplasia. Subsequent 
excision revealed 0.3 cm, not otherwise specified, histologic 
grade1 invasive carcinoma with intermediate-grade DCIS 
arising in the papilloma.

Table 3. Size of biopsy needle used in study population, with comparison of upgrade and non-upgrade groups

Characteristics Total IDPs (n=56); n (%) IDPs without upgrade (n=50); n (%) IDPs with upgrade (n=6); n (%) p-value

14-gauge 48 (85.71) 43 (86.00) 5 (83.33) 0.665a

Smaller than 14-gauge 3 (5.36) 3 (6.00) 0 (0.00)

Missing data 5 (8.93) 4 (8.00) 1 (16.67)

IDP=intraductal papilloma

a Fisher’s exact test or chi-squared test, significant if p<0.05
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Jakate et al(22) showed that the upgrade rates of IDP 
to carcinoma at excision were different when breast 
pathologist (2.5%) and non-breast pathologist (6.9%) 
evaluated the same cases. The other possible cause 
was the size of the biopsy needle. Most biopsies (85%) 
in the present study used 14-gauge spring-loaded 
needle. Spring loaded CNB is found to be associated 
with higher upgrade rate to carcinoma and to HRL 
compared to vacuum-assisted biopsy (VAB) with 
larger needle in some studies(11,21), because smaller 
needle provides less tissue sample volume, leading 
to less accurate pathological diagnosis.

All the upgraded malignancy in the present 
study were early ones, similar to the other 
studies(7,10,11,14,16,17,21). Most (75%) were low to 
intermediate grade DCIS. The invasive one was 
small with favorable prognosis. No upgraded cancer 
was found in the patients undergoing observation 
treatment, with a mean follow-up period of 4.35 
years, implying the safety of follow-up. However, this 
could also be caused by some bias in selected cases 
not undergoing surgery and not having long enough 
follow-up periods.

HRLs are lesions associated with an elevated 
future breast cancer risk. The upgrade rate to HRL 
was 3.57% in the present study, one was ADH and 
the other was FEA. The rate is in the range of 1.8% 
to 20% found in reviewed literature(2), but quite low. 
This is possibly due to the lack of breast pathologist 
review. Nakhlis et al(20) showed that the upgrade 
rate of benign IDP to HRL on excision increased 
from 4% to 13% after review by breast pathologists. 
Wiratkapun et al(3) found 19% upgrade rate to HRL 
and recommended excision of all IDPs diagnosed on 
CNB. The benefit of excision is the chance for the 

patient to receive chemoprophylaxis and adhere more 
to screening program. However, some authors argued 
against excision because of the small number of breast 
cancer, less than 3.5%, was found in benign IDPs 
managed with follow-up(2,21). In addition, Kuehner et 
al(14) found that only a small number of the patients 
with HRL on excision opted for chemoprophylaxis.

Older age(5,13-15,18,19), presence of symptom(7,9,14), 
and history of concurrent breast cancer or atypia(5,7,10) 
are found to be associated with the upgrade to cancer 
and to HRL of benign IDP diagnosed on CNB in some 
of the previous studies. In the present study, mean 
age of the upgrade group at 53.5 years, was slightly 
higher than the non-upgrade ones at 52.8 years, but 
the difference was not significant. Neither presence 
of symptom nor personal history of breast cancer was 
found to be associated with the upgrade.

Lesion size larger than 1 or 1.5 cm(9,14,16,21), 
peripheral location(6,9,13,14), multifocality(7), and high 
BI-RADS category(15) are commonly identified as 
factors associated with the upgrade in previous 
studies. In the present study, these factors were not 
found to be associated with the upgrade. Most of the 
lesions in the present study (89.3%) were shown on 
ultrasound as intraductal mass, solid mass, or complex 
cyst with or without ductal dilatation. None of these 
sonographic features was found to be associated 
with the upgrade, which is the same result as in the 
studies of Raj et al(11) and Wiratkapun et al(3). Some 
studies found microcalcifications as predictive 
factor for upgrade(15,24), but all six lesions shown as 
microcalcifications, including BI-RADS4c one as 
punctate calcifications in linear distribution, in the 
present study showed no upgrade.

There are several limitations in the present 

Figure 3. Ultrasound of an asymptomatic 55-year-old woman showed a 6×9 mm hypoechoic mass with associated ductal dilatation 
in left subareolar area, BI-RADS4b. CNB showed an intraductal papilloma. Subsequent excision revealed upgrade of the lesion to 
papilloma with ADH and usual ductal hyperplasia.
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study. Retrospective nature and substantial losses to 
follow-up suggest some selective and confounding 
bias. Small research population also affects the 
power of statistical analyses. However, the results of 
the present study can be applicable to the practice in 
hospitals having no VAB and limited number of breast 
radiologists and breast pathologists as in the case of 
PMK Hospital.

Conclusion
At PMK Hospital, the upgrade rates of benign 

IDP diagnosed on CNB to carcinoma and to HRL were 
7.14% and 3.57%, respectively. No demographic, 
clinical, or radiologic factor was found to be 
associated with the upgrading. All upgraded cancers 
were of early stage and low grade. These results 
support no routine excision for all IDPs. Case-by-case 
management is recommended, based on these results 
together with patient’s risk, patient’s concern, and 
follow-up compliance. 

What is already known on this topic?
The upgrade rate of benign IDP diagnosed on 

breast biopsy to carcinoma has a wide range of 0% 
to 16%. Multiple factors associated with the upgrade 
are reported, but inconsistent between studies. Most of 
the upgraded cancers are of early stage and low grade.

What this study adds?
The upgrade rate of benign IDP diagnosed on 

CNB to carcinoma at PMK Hospital is 7.14%. No 
factor was found to be associated with the upgrading. 
All upgraded cancers are of early stage and low grade.
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