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Abstract
Purpose  The aim of our work is to illustrate a new technique for the histological diagnosis of Paget’s disease (PD) using a 
core needle biopsy with a semiautomated 14-gauge needle called nipple-core needle biopsy (N-CNB). We report 3 years’ 
experience in our senology unit.
Materials and methods  Twenty-six women with 26 clinical of nipple–areola complex (NAC) changes with suspected PD 
and subjected to core needle biopsy using our new 14G semiautomated needle technique were included in our study group. 
Institutional review board approval was obtained for this retrospective analysis. A semiautomated biopsy gun with a 14-gauge, 
15-cm-long needle was used for this new procedure. After a subcutaneous injection of anesthetic and spray-ice application to 
the NAC, the 14G needle was opened with the cradle exposed and positioned on the NAC with considerable pressure exerted 
on the same. The cradle was then closed by triggering the needle spring, and 2–4 core samples were withdrawn by moving 
the needle position each time. Clinical, instrumental and histological differences between the lesions that gave benign results 
after N-CNB and those that resulted PD were analyzed by applying the Fisher’s exact test.
Results  After N-CNB, 13/26 lesions were found to be PD (50%) while 13/26 alterations were benign (50%). No malignant 
lesions were detected during the follow-up in patients with benign N-CNB results. The diagnosis of PD obtained with N-CNB 
was confirmed in all 13 cases by means of a histological analysis of the surgical specimens. No significant post-biopsy com-
plications were recorded. Patients with PD more frequently presented nipple retraction (ρ = 0.0407) and associated suspicious 
(i.e., BI-RADS 4 and 5) mammographic (ρ = 0.0006) findings compared to patients whose N-CNB had given benign results 
and the difference was statistically significant.
Conclusions  In conclusion, with this novel technique, we were able to obtain an easy, painless, major complication-free and 
accurate diagnosis of PD of the NAC using a semiautomated core needle biopsy with a 14-gauge needle.
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Introduction

Paget’s disease (PD) of the breast is a disorder of the nip-
ple–areola complex (NAC) with an incidence of 1–3% of all 
breast carcinomas. Pathologic findings consist of character-
istic large round or ovoidal Paget tumor cells with glandu-
lar features inside the nipple epidermis with disrupted tight 
junctions among keratinocytes and reactive changes in the 
dermis (plasma cell infiltration, hyperemia and serous exu-
dation) which give rise to the characteristic clinical appear-
ance [1–3].

In most cases (67–100%), PD is associated with an under-
lying ductal carcinoma and in some cases with a lobular 
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carcinoma, however, on rare occasions it may also be present 
without any underlying neoplasia, found in no more than 8% 
of patients with PD. The underlying carcinoma is usually 
central and mainly located near the areola, but it can also be 
located in any part of the breast and is multifocal or multi-
centric in about 32–41% of patients [4–6].

The clinical aspect of NAC can be variable; it is gener-
ally characterized by nipple or areolar erythema, eczema, 
ulceration and itching. The nipple may be retracted or hyper-
pigmented and with a bloody discharge. Lesions are almost 
always unilateral but because of its features, PD can be mis-
taken for a benign dermatologic disease involving the nipple 
such as dermatitis, thus delaying the diagnosis often by more 
than 12 months.

Alterations of the NAC may or may not be associated 
with a palpable mass in the same breast; if this is present 
there is a greater probability of having associated invasive 
carcinomas and lymph node involvement with a worse prog-
nosis [1, 4, 6, 7].

PD therapy is still under debate; the therapeutic gold 
standard for these patients was initially considered mastec-
tomy with or without axillary dissection, but later studies 
published in the literature on conservative surgery have 
shown long-term survival rates similar to mastectomy, and 
breast conservation with radiation therapy is currently con-
sidered an oncologically safe option. However, as this option 
may be compromised by the aforementioned diagnostic 
delays, in PD it is fundamental to be able to obtain an early 
correct histological diagnosis [2, 8–10].

The histological diagnosis of PD can be performed by 
incisional or non-incisional techniques such as scrape cytol-
ogy, punch biopsy and incisional biopsy. While incisional 
biopsy is more invasive, expensive and at times cosmeti-
cally disfiguring, non-incisional techniques have variable 
rates of false positives for benign lesions and fail to obtain 
underlying breast tissue, and scrape cytology requires an 
experienced cytopathologist [1, 2, 11–13].

A single work published in the literature described a nip-
ple-core biopsy technique using an automated biopsy gun 
(Bard Magnum™ Biopsy instrument, BD, Becton, Dickin-
son and Company, Franklin Lakes, USA) with a 14-Gauge 
needle in 40 patients. In this work the histological diagnosis 
was obtained in all cases [14].

The aim of our work is to illustrate a new technique for 
the histological diagnosis of PD using a core needle biopsy 
with a semiautomated biopsy gun (Precisa, Hospital Ser-
vice, Rome, Italy) and a 14-gauge needle called Nipple-Core 
Needle Biopsy (N-CNB). We report 3 years’ experience in 
our senology unit.

Materials and methods

We retrospectively collected data from our records on 5760 
core needle biopsies (CNBs) performed between Novem-
ber 2016 and November 2019 at our Diagnostic Senology 
Unit. All patients signed informed consent forms for the 
procedures. Institutional review board (IRB) approval was 
obtained for this retrospective analysis, which was per-
formed in a large university-referral hospital for breast dis-
ease. We retrospectively selected 28 N-CNBs performed in 
28 patients with clinical changes in NAC with suspected 
PD.

The inclusion criteria for the study were: clinical 
changes in NAC with suspected PD, patients with clini-
cal eczema who failed to respond to hydrocortisone 
in 3–4  weeks, CNB of the NAC performed using our 
new semiautomated 14-gauge (14G) needle technique 
(N-CNB), conventional imaging (CI): Digital Mammog-
raphy (DM), Digital Breast Tomosynthesis (DBT) and 
ultrasound (US) performed prior to the biopsy, CNB or 
vacuum-assisted breast biopsy (VABB) of BI-RADS4 or 
5 lesions identified with DM in patients with suspected 
PD, DBT and US performed in our center, breast surgery 
performed in our center with availability of complete his-
tological reports of CNB and surgical specimens (SS). 
Of the 28 patients, we excluded 2 who were referred to 
other institutions. Therefore, 26 women aged 17–86 years, 
mean age 58.2 years (standard deviation [SD] 15.8) with 
26 clinical changes of NAC and suspected PD subjected 
to core needle biopsy using our new 14G needle technique 
were included in our study group.

Before the biopsy, all patients underwent a DM, DBT 
and US in our department to evaluate the presence of 
breast lesions associated with clinical findings at the NAC 
level. Initial DM and DBT studies were performed using 
a full-field digital mammography unit with tomosynthe-
sis (Selenia Dimensions, Hologic, Bedford, USA). Hand 
held bilateral whole-breast US exams were conducted 
by one of six radiologists in our Senology Unit using a 
10–13 MHz transducer and a US unit (ESAOTE, MyLab 
70 XVG, Genoa, Italy), and prior to the US, the same radi-
ologists also carried out a clinical exam of both breasts. 
All six radiologists, who had 8–30 years’ experience in all 
breast imaging methods, also performed the biopsies. In 
their reports they specified the clinical findings identified 
at the NAC level, the possible presence of discharge, and 
any additional findings identified with US, DM or DBT 
classified according to the BI-RADS criteria, the pres-
ence of a palpable mass in the same breast as the NAC 
alteration. They also indicated the breast density evalu-
ated on DM according to the BI-RADS criteria [15], as 
well as the personal history of breast cancer (BC) for each 
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patient. The additional lesions identified with US, DM or 
DBT and classified as BI-RADS 4 or 5, were subjected to 
either CNB or VABB by the same radiologists. Patients 
diagnosed with PD performed contrast-enhanced mag-
netic resonance imaging (CE-MRI) or a contrast-enhanced 
mammography (CEM) as preoperative staging. Surgical 
excisions were subsequently carried out within 30 days 
after diagnosis.

One of the breast radiologists in the department then 
consulted our database in order to evaluate the follow-up 
examinations performed by the patients included in the study 
in the months following the biopsies, as well as to record 
any complications emerging after the biopsy, i.e., profuse 
bleeding, infection, severe pain.

Description of the procedure

A semiautomated biopsy gun (Precisa, Hospital Service, 
Rome, Italy) with a 14-gauge, 15-cm-long needle was used 
for this new procedure.

Before the biopsy, each patient was questioned about the 
existence of any allergies to anesthetic drugs and the possi-
ble use of anticoagulant/antiplatelet drugs, as happens before 
each breast biopsy procedure [16]. Prior to the biopsy the 
skin was disinfected with a 10% povidone iodine cutaneous 
solution (Poviderm, Nuova Farmec S.r.l., Settimo di Pes-
cantina (VR), Italy) followed by a subcutaneous injection 
of 10 cc of lidocaine hydrochloride 20 mg/ml (Fisiopharma 
S.r.l., Palomonte (SA)—ITALY) beneath the NAC. Five 
minutes after the injection, spray ice (Frigofast, Farmac-
Zabban, Calderara Di Reno Bologna, Italy) was also applied 
to the NAC to increase the local analgesic effect. Figure 1.

The 14G needle was opened with the cradle exposed and 
then positioned on the NAC at the level of the skin altera-
tions with a considerable pressure exerted (Figs. 2 and 3).

The cradle was then closed by triggering the needle 
spring and 2–4 core samples (range 1–5) were withdrawn 
per lesion by moving the needle position each time to sample 
different parts of the NAC (Figs. 3 and 4).

The material collected was placed in containers with 
10 ml of formalin 8% and sent to the pathological anatomy 
department together with the clinical–instrumental data 
of each patient for a histopathological analysis. After the 
biopsy, a simple patch was applied or surgical glue and a 
patch in case of profuse bleeding; a bag of instant ice was 
placed over the patch for 15 min during which the patient 
remained under observation. Following, the patient was able 
to leave the department with the recommendation to remove 
the patch 24 h after the biopsy.

The samples and surgical specimens of all the lesions 
were reviewed by two pathologists with more than 25 years’ 
experience in breast pathology. Their reports included 
the presence of PD, benign skin changes and in case of 

associated carcinomas, the type, grade, size of tumor, estro-
gen receptor (ER) status, progesterone receptor (PgR) status, 
human epidermal growth receptor factor 2 (HER2), Ki67 
proliferative index, molecular subtypes and lymph node sta-
tus [17]. The correlation between the imaging results and 
pathology for each case and the therapy-management deci-
sions were discussed at the weekly multidisciplinary breast 
meeting.

Statistical analysis

Depending on the histological result of the biopsy, all the 
lesions included in the study and subjected to N-CNB were 
divided into benign lesions (B2) and PD lesions. The his-
tologic results obtained from the surgically excised PD 
lesions were considered the gold standard for comparison 
with N-CNB findings. A negative follow-up was instead 
considered the gold standard for lesions found to be benign 
after N-CNB.

Fig. 1   a Suspicious clinical changes of the nipple–areola complex 
underwent our new semiautomated 14-gauge needle technique; b 
Infiltration of 10 cc of lidocaine hydrochloride 20 mg/ml beneath the 
nipple–areola complex
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Clinical, instrumental and histological differences 
between these two subgroups (i.e., benign lesions and PD 
lesions) were analyzed by applying the Fisher’s exact test. A 
ρ value < 0.05 was considered to be statistically significant.

All the analyses were performed with IBM SPSS Statis-
tics 23.0 (IBM SPSS Inc) and Microsoft Excel (Microsoft 
Corporation).

Results

Our study group consisted of 26 women aged 17–86 years, 
mean age 58.2 years (standard deviation [SD] 15.8) with 
26 clinical changes of NAC with suspected PD or clini-
cal eczema that failed to respond to hydrocortisone in 

3–4 weeks, subjected to core needle biopsy using our new 
14G needle technique (N-CNB).

The characteristics of all the lesions included in the study 
are summarized in Table 1.

A histological diagnosis was obtained in all 26 cases. 
After N-CNB, 13/26 lesions were found to be PD (50%) 
while 13/26 alterations were benign (50%). The follow-
up time until now of all 26 lesions ranged between 13 and 
53 months (average, 33 months). The average follow-up time 
of the benign lesions with N-CNB was 30.9 months (range 
18–49). All patients with benign results underwent an initial 

Fig. 2   a 14G needle is opened with the cradle exposed; b 14G needle 
with the cradle exposed is positioned on the suspicious skin altera-
tions of the nipple–areola complex and considerable pressure exerted

Fig. 3   a 14G needle with the cradle exposed is positioned on the sus-
picious skin alterations of the nipple–areola complex and considera-
ble pressure exerted, detail. b How the nipple appears after the needle 
cradle has been closed and the sample removed
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checkup with a physical examination, DM, DBT and US 
after six months, then follow-ups once a year in our depart-
ment during which no malignant lesions were detected in 
any patients.

During the follow-ups of the 13 patients with PD, one 
with PD associated with invasive ductal carcinoma (IDC) 
developed liver metastases 12 months after the N-CNB 
treated with chemotherapy, and another with PD and DCIS 
developed an IDC in the contralateral breast after 46 months; 
this was one of the patients who refused to perform CEM or 
CE-MRI prior to surgery.

Of the 13 patients found to be affected by PD with 
N-CNB, 3/13 (23.1%) had an associated clinically palpable 

mass in the same breast, 4/13 (30.8%) also had nipple dis-
charge (3 bloody and one serous), and in 4/13 (30.8%) the 
nipple was retracted. Two patients of the 13 patients with PD 
had a history of breast cancer, 11 did not.

Of the 13 patients with PD, 4/13 (30.8%) performed a 
CNB on BI-RADS 4 or 5 lesions identified with US, and 
3/13 (23.1%) a VABB on BI-RADS 4 or 5 lesions identified 
with DM DBT in addition to the N-CNB. Malignant lesions 
were detected in all these biopsies, 5/7 (71.4%) were inva-
sive carcinomas and 2/7 (28.6%) ductal carcinoma in situ 
(DCIS), with six cases located in the same breast as the PD, 
and one in the contralateral breast. The characteristics of 
PD-associated malignant lesions, identified with US, DBT 
and DM, are summarized in Table 2.

Preoperative CEM was performed in 6/13 (46.1%) 
patients after biopsy and 3/13 (23.1%) underwent CE-MRI. 
These contrast-enhanced examinations demonstrated an 
abnormal nipple enhancement in six cases and the presence 
of additional suspicious enhancement areas (masses or non-
mass enhancements classified as BI-RADS4 or 5) at least 

Fig. 4   a Biopsy is then repeated by positioning the 14G needle in a 
different point of the nipple. b Sample withdrawn with our core nee-
dle biopsy with a 14G semiautomated biopsy gun (N-CNB) tech-
nique, inside the open needle cradle

Table 1   Breast and lesion characteristics of the 26 women included 
in our study group with 26 suspicious clinical changes of the nipple–
areola complex (NAC) subjected to core needle biopsy using our new 
semiautomated 14G needle technique (N-CNB)

DBT Digital breast tomosynthesis

Characteristic Value

Nipple secretion
 Present 9 (34.6%)
 Absent 17 (65.4%)

Nipple retraction
 Present 4 (15.4%)
 Absent 22 (84.6%)

Mammography/DBT*

 BI-RADS1;2;3 19 (73.1%)
 BI-RADS 4;5 7 (26.9%)

Ultrasound
 BI-RADS1;2;3 23 (88.5%)
 BI-RADS 4;5 3 (11.5%)

N-CNB results
 Paget 13 (50.0%)
 Nipple adenoma 3 (11.5%)
 Eczema 3 (11.5%)
 Other benign lesions 7 (27.0%)

Breast density
 BI-RADS A 2 (7.7%)
 BI-RADS B 12 (46.1%)
 BI-RADS C 6 (23.1%)
 BI-RADS D 6 (23.1%)

History of breast surgery
 Present 6 (23.1%)
 Absent 20 (76.9%)
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20 mm away from the NAC. In four cases, 4/13 (30.8%) 
patients refused to perform CEM or CE-MRI.

No significant post-biopsy complications were recorded, 
only one of the 26 patients (3.8%) returned to the department 
an hour after N-CNB due to bleeding, resolved by applying 
surgical glue and repositioning the patch.

In 6 out of 13 patients, DCIS was diagnosed in the ret-
roareolar lactiferous ducts within the NAC (46.1%). A sec-
ondary lesion (DCIS or invasive carcinoma) elsewhere in the 
breast, at least 20 mm away from the NAC, was diagnosed 
in 7 out of 13 patients (53.8%).

In 4/13 (30.8%) patients, PD was associated with mul-
ticentric disease, two (15.4%) multifocal and one (7.7%), a 
bilateral disease.

In 4/13 (30.8%) patients an excision of the nipple–areolar 
complex was performed, 4/13 (30.8%) patients underwent 
excision of the nipple–areolar complex and lumpectomy, and 
5/13 (38.5%) mastectomy and excision of the nipple–areolar 
complex (4 for a multicentric lesion and one for a multifocal 
lesion in a small breast).

Lymph node metastases were found in 4 patients, all had 
a CDI associated with PD, two of the Luminal B molecular 
subtype and two, the HER2 Enriched subtype. Table 2.

A histological analysis of the surgical specimens con-
firmed the diagnosis of PD obtained with our N-CNB in all 
13 cases.

In our series, patients with PD had more frequent nipple 
retraction (ρ = 0.0407) and associated suspicious (i.e., BI-
RADS 4 and 5) mammographic (ρ = 0.0006) findings com-
pared to patients whose N-CNB gave benign results, and the 
difference was statistically significant. Table 3.

Discussion

The aim of our study was to present a new biopsy technique 
with a semiautomated CNB with a 14G needle for the diag-
nosis of PD through a retrospective analysis of our biopsy 
case series. In our work the diagnosis of PD was obtained in 
50% of patients with clinical alterations of the NAC and sus-
pected PD or with clinical eczema which failed to respond 
to hydrocortisone, while in 50% of cases the biopsy resulted 
in benign skin alterations, i.e., three eczemas, three nipple 
adenomas and seven benign changes not classified within 
a specific category but for which the pathologist’s report 
provided a descriptive diagnosis.

All the benign lesions of our N-CNB were confirmed 
at the clinical–instrumental follow-ups performed in our 
department, with a follow-up range of 18–49 months.

All the lesions resulting in PD from our N-CNB were 
then confirmed as such by the histological analysis of the 
SSs; there were no false positives and the histological diag-
nosis was obtained in all cases. These results appear to be 

in contrast with what has been described in the literature on 
scrape cytology in the diagnosis of PD; scraping, which in 
fact has a variable false positive results rate in the literature 
(0–20%), requires an expert cytologist for the analysis of 
the material and is painful for the patients [11–13, 18]. Fur-
thermore, scrape cytology fails to obtain underlying breast 
tissue [11, 14].

Furthermore, from the histopathological analysis of the 
biopsy samples taken with N-CNB was found that in 11/26 
(42,3%) of these, in addition to the epidermis and the dermis 
of the nipple, there was also underlying breast tissue, which 
allowed the evaluation of the mammary ducts present and 
a possible diagnosis of breast cancer associated with PD.

There is only one study published in the literature on nip-
ple punch biopsy and two other studies analyzed the use of 
punch biopsy on the breast [19–21]. Punch biopsy could 
have non-diagnostic samples, as reported in the study pub-
lished by Hicks et al. in which 109 nipple punch biopsies 
were reviewed and one resulted a non-diagnostic sample. 
Similarly, in the study of Banisadr et al. the authors reported 
that four punch biopsies failed to determine diagnosis requir-
ing further biopsy or diagnostic excision.

Furthermore, in the study of Modi et al. in three patients 
the punch biopsy was benign and the final diagnosis was 

Table 3   Clinical, instrumental and histological differences between 
the two subgroups: benign lesions and Paget’s disease lesions, ana-
lyzed by applying the Fisher’s exact test

Bold values indicate the difference was statistically significant
DM digital mammography, DBT digital breast tomosynthesis, US 
ultrasound, IDC + PD invasive ductal carcinoma (IDC) and Paget’s 
disease, DCIS + PD Ductal carcinoma in situ and Paget’s disease

Paget’s 
disease

Benign 
lesions

Fisher’s test

n % n %

Overall 13 48.15 13 51.85
Nipple retraction
 Present 4 30.77 0 0.00 p: 0.0407
 Absent 9 69.23 13 100.00

DM/DBT
 No signs 6 46.15 13 100.00 p: 0.0006
 Opacity 4 30.77 0 0.00
 Microcalcifications 3 23.08 0 0.00

US
 No signs 10 76.92 13 100.00 p: 0.0613
 Mass 3 23.08 0 0.00

Histological diagnosis
 DCIS and PD 8 61.54 0 0.00
 IDC and PD 5 38.46 0 0.00
 Other benign changes 0 0.00 7 53.84
 Nipple adenoma 0 0.00 3 23.08
 Eczema 0 0.00 3 23.08
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instead malignant. With or new biopsy technique, as above 
mentioned, there were no false positives or negatives and the 
histological diagnosis was obtained in all cases. The biopsy 
was also well tolerated by each patient and we had no major 
complications. Our N-CNB is performed with a semiauto-
mated biopsy gun with a 14-gauge which in our department 
is usually used for CNB, so there is no need to purchase 
additional materials and the N-CNB can be easily performed 
by all doctors who are already used to performing CNB.

The only work in the literature that uses the CNB for the 
diagnosis of suspicious alterations of the nipple is that of 
Aryal and colleagues [14]. The authors used a 14G auto-
matic CNB needle (Bard MagnumTM Biopsy instrument) 
with a selected penetration depth of 22 mm in 40 patients 
with suspicious nipple changes. The histological diagnosis 
was obtained in all 40 cases, similar to our experience.

With our technique we used a semiautomatic needle 
which, unlike the automatic needle used in Aryal’s work, 
allows for manually opening the cradle, offering the pos-
sibility of centering more precisely the area of ​​the nipple to 
be biopsied. Moreover, with our N-CNB it is not necessary 
to preset a penetration depth because being able to manually 
open the cradle means the samples obtained are the entire 
length of the cradle itself. As reported by the authors of the 
work described above, also with our N-CNB could be possi-
ble to obtain both skin and subcutaneous tissue in which the 
mammary ducts can be found that could reveal an associated 
carcinoma. We obtained the underlying breast tissue in 11/26 
(42.3%) of the N-CNB.

Post-biopsy complications are not reported in Aryal’s 
work. Our procedure did not cause any major complications 
in the patients we studied, i.e., pain, infections. We recorded 
only one case of post-biopsy bleeding which was resolved 
with the application of surgical glue and a patch.

The samples obtained through our procedure, as with 
Aryal’s, are similar to those of a normal CNB and could be 
analyzed in the same way by the pathologist.

In our center we do not perform punch biopsy or scrape 
cytology, before the introduction of the new biopsy tech-
nique presented in the study, in case of clinical of nip-
ple–areola complex changes with suspected PD the patient 
was sent for incisional biopsy. For this reason the introduc-
tion of the N-CNB into our clinical practice has led to sig-
nificant improvements both in terms of economic savings 
and above all as less effort for patients and better aesthetic 
results while maintaining very high diagnostic accuracy.

From November 2016 to November 2019, 5760 CNBs 
were performed in our department; 2016 of these were 
malignant breast lesions, of which 13/2016 were PD (0.6%), 
in line with the incidence of PD reported in previous studies 
[3, 4, 22].

In all cases included in our study, a PD-associated 
carcinoma was identified; a DCIS was diagnosed in 

the retroareolar lactiferous ducts within the NAC in six 
patients with PD, and a secondary lesion (DCIS or inva-
sive carcinoma) elsewhere in the breast at least 20 mm 
away from the NAC, was diagnosed in seven patients 
with PD. Our results appear to be in line with reports in 
the literature, where in more than 90% of cases the PD is 
associated with an underlying in situ or invasive breast 
carcinoma [1, 4, 5, 7, 23, 24]. This may also explain why 
the patients with PD in our group showed suspicious mam-
mographic findings more frequently than those in which 
the histology was benign, and this was a statistically sig-
nificant difference. To our knowledge there are no pub-
lished works that have analyzed the clinical, instrumental 
and histological differences between patients with benign 
lesions of the CAC and those with PD; therefore, it is not 
possible to compare our results.

In our patients with PD, mammography revealed addi-
tional findings to those of NAC, classified as suspicious (BI-
RADS 4 or 5) in 7/13 (53.8%) cases: 3 opacities, one opacity 
with microcalcifications, and 3 microcalcifications, results 
that are in line with literature data [1, 25, 26].

US was found to be useful as part of the initial evaluation 
in PD patients, especially when mammography was nega-
tive as in our work. Ultrasonography identified a suspicious 
hypoechoic nodule (BI-RADS5) in the contralateral breast 
of one patient with PD, which, after CNB, proved to be an 
invasive lobular carcinoma not identified by mammography 
[1, 27, 28].

Nine patients in our study group diagnosed with PD per-
formed either CE-MRI or CEM as preoperative staging. CE-
MRI in the literature has proved useful in the evaluation of 
patients with PD due to its ability to identify clinically and 
mammographically occult carcinomas and to differentiate 
normal from abnormal nipples, and tumors confined to the 
retroareolar tissue from tumors involving the NAC [3, 26, 
29].

To date there are no data in the literature regarding the 
use of CEM in patients with PD. It would be interesting to 
analyze the topic more in depth, but only six patients in our 
group performed CEM and it would have been preferable to 
also perform CE-MRI in these patients as well to evaluate 
the diagnostic performance of this new technique. In fact, 
this represents one of the limitations of our study. The other 
limitations of the work are the small number of patients and 
lesions included, the retrospective nature of the study, and 
a minimum follow-up time of 13 months for some lesions 
found to be benign with N-CNB, perhaps not long enough 
to confirm the diagnosis with any great certainty.

At the moment there is still little evidence to recommend 
one biopsy technique for the histological diagnosis of Paget’s 
disease over another and further research is needed. Our 
aim is to present a new biopsy technique that in our depart-
ment has proved to be very accurate and well tolerated, easy, 
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without major complications as an initial experience that 
may perhaps be useful to other departments, to be validated 
on a greater number of cases.

In conclusion, with the novel technique described above 
we have been able to obtain an easy, painless, major compli-
cation-free and accurate diagnosis of PD of the NAC using a 
core needle biopsy with a semiautomated 14-gauge needle. 
A reliable and reproducible technique for diagnosis of PD 
with CNB which could probably lead to more precise tissue 
sampling and lower rates of false positives, with a direct 
impact on the management of individual patients.
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