
Abstract. Background/Aim: The prediction of a sub-areolar
tissue infiltration in breast cancer (BC) patients could be
helpful in selecting the best functional outcome according to
several reconstructive oncoplastic or radical techniques.
This study aims to evaluate the diagnostic performance of
preoperative ultrasound (US) guided sub-areolar biopsy
(SAB) in detecting occult nipple involvement, in comparison
with the definitive pathological examination of tissue after
surgery. Patients and Methods: We prospectively recorded
clinical and pathological data of 46 consecutive patients
scheduled for breast conserving surgery or nipple-areola
sparing mastectomy. All cases underwent preoperative SAB
and the results were compared with the histopathology of the
dissected tumors and their biological characteristics. All
parameters were correlated with nipple involvement by
univariate and multivariate analysis. Results: The sensitivity,
specificity, overall accuracy, positive predictive value, and
negative predictive value of the SAB examination for nipple
staging were 60%, 97.5%, 75% and 95.2%, respectively.
According to the clinicopathological features, the bivariate
analysis did not show a significant interaction between
patient age, tumor size or type, lymph node status, lymphatic
vascular invasion, histologic grade, ER, PR, Ki-67 status,
HER2 amplification, multifocal or multicentric disease and

positive NAC assessment (p>0.05). Conclusion: A
preoperative sample of retroareolar tissue obtained by US-
guided biopsy could be considered a reproducible, mini-
invasive diagnostic procedure useful to facilitate immediate
breast reconstruction with implants or through conservative
oncoplastic approaches, thereby guiding clinical practice.

Among large cohort studies the sub-areolar tissue
involvement in breast cancer (BC) patients varies from 5.6%
to 26.4% (1). Furthermore, the definition of this pathological
feature could be helpful in selecting the best functional
outcome according to several reconstructive techniques of
conservative oncoplastic or radical surgery, with a major role
in determining the rate of “nipple sparing” mastectomy and
immediate reconstruction (2-3). In this context, although
multi-parametric analyses show significant correlations
between areolar malignancy and several prognostic factors
like tumor stage, node metastases, central location, skin
retraction, proximal margin width, extensive intraductal
component, high nuclear grade and human epidermal growth
factor (HER2) overexpression, several predictive models still
indicate a heterogeneous spectrum of results (4-7). Even the
standard diagnostic imaging techniques (ultrasound,
mammography, magnetic resonance) play an important role
in determining the oncological safety of nipple areola
complex (NAC) preservation representing valuable
predictive tools of local pathology with variable levels of
sensitivity (33%-67%) and specificity (88%-94%) (8). In
particular, MRI is a sensitive investigation for NAC
involvement with good positive (PPV 96.3%, range=88.8%-
100%) and negative predictive values (NPV 67.95%,
range=56.7%-79.2%), especially in cases of local contrast
enhancement, or low tumor-areola distance (cut-off 5 mm:
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PPV 82.3%, NPV 79.6%). Thus, by integrating these criteria
it is possible to determine new preoperative evaluations with
an optimal sensitivity (82.5%) and specificity (88.9%) (9).
However, intraoperative histological evaluation through a
frozen section analysis of the retroareolar tissue remains one
of the most accredited options for applying a parenchymal
surgical preservation compatible with the viability of the
complex. This procedure is characterized by low false
negative (FN) rate (1.5%-16.2%) and high accuracy (84.6%-
95.4%) but involves an increased surgical time with resource
management implications and negative consequences on the
cognitive function of patients (10-15). The costs of this
examination, in relation to the time interval required, must
therefore be related to potential advantages derived from the
favorable perspective to not carry out further surgery to
ensure a radical treatment (NAC removal). However, the
overall balance of the following parameters may be
marginally negative, despite several potential benefits in
oncological and reconstructive clinical practice (16).

Nowadays, radio-guided core needle biopsy (CNB)
represents a standard technique to analyze suspicious breast
lesions or structural alterations highlighted by diagnostic
imaging. Furthermore, the preoperative histological
abnormality characterization ensures a reliable assessment
of several prognostic and therapeutic characteristics based
on the expression of biological and molecular profiles (17).
This minimally invasive outpatient procedure is generally
practiced under local anesthesia, through a real-time
imaging processed under ultrasound (US) or stereotactic
support and is characterized by a minimal incidence of
complications with favorable evolution (bleeding,
hematoma, infection, pain) (18). Therefore, the pathological
evaluation provided by micro-histological sampling
obtained by a suitable instrumental and radiological
assistance is a significant prerequisite for the correct
planning of therapeutic management in order to increase the
quality standards. In this context, the morphological
categories reported by the European Guidelines
classification system (B1-B5), offer new interpretative
frameworks with variable dimension risks that require a
multidisciplinary assessment (19-20). At the same time, the
fine needle aspiration cytology (FNAC) also plays an
important role in the preoperative identification of nodal
malignancy with a high level of specificity (92.5%-98.8%)
able to discriminate patients designated for selective lymph
node biopsy rather than axillary dissection even before
neoadjuvant treatment (21-22). Therefore, in this study, the
possibility to predict an occult pathological NAC
malignancy by US-CNB, in all patient candidates for breast
cancer surgery, is proposed as an experimental method in
the programmatic evaluation of different conservative or
demolitive surgical procedures (23). The aim of the current
research is to investigate the diagnostic performance of

imaging-guided sub-areolar biopsy (SAB) in detecting NAC
tumor involvement, evaluating the concordance between
histopathological features of this preoperative tissue
sampling with the definitive pathological examination of
tissue after surgery. 

The value of several clinical and biological parameters is
also assessed to verify any possible relationship with the
outcome of the procedure (retroareolar histological positivity
or negativity by preoperative radio-guided SAB).
Furthermore, the ability of this technique to guarantee
oncological safety and the quality of reconstructive results
with and without the use of prosthetic implants will be
evaluated, through a selective comparison of locoregional
disease free survival for a period of at least two years, with
the aim of defining the impact of this procedure on the NAC
recurrence rate. Thus, the comparative analysis of the
accuracy of this diagnostic modality could be useful in
determining modern and heterogeneous perspectives on the
nipple areola complex preservation, as well as accurate local
preoperative staging, in order to get the best oncological and
functional results.

Patients and Methods
Patient selection. The analysis included a series of 46 consecutive
Nipple-Sparing Mastectomy (NSM) or central segmentectomy
performed for breast cancer at the Academic Breast Unit of Campus
Bio-medico, University of Rome from October 2018 to April 2021.
We obtained the data regarding patient history, surgical treatment,
preoperative and final histopathological report through the
prospective institutional database. All the elegible patients treated
at our Institute provided informed written consent (ethical statement
n. 04.19 PAR V ComET CBM).

Elegibility criteria. This pilot study with interventional and non-
pharmacological design used the following inclusion criteria:
Patients were eligible if they were older than 18 years, had a
histological diagnosis of invasive breast cancer within 3 months,
had a primary tumor deemed technically appropriate for surgical
resection, and had no clinical evidence of regional nodal or distant
metastatic disease. We did not exclude patients based on tumor size,
age or lymph node status and previous primary systemic treatment.
Furthermore, in our institution we routinely measured the tumor-
nipple distance by breast preoperative mammogram (MX) or
magnetic resonance imaging (MRI) when performed according to
the indications. Conversely, a NAC preserving surgery was not
offered to women with either clinical or radiological nipple
involvement, as well as to locally advanced BC with skin retraction,
inflammatory or Paget disease and pathologic nipple discharge with
C5 and C4 cytological findings.

Study design and conduct. All cases were prospectively recruited
for preoperative US-guided sub-areolar biopsy (14G needle, 3-5
specimens obtained in a variable location of tissue from 3-8 mm
with respect to NAC) in order to assess the presence of tumor local
spread, before any oncoplastic or reconstructive treatment. Women
fasted for at least 5 hours before the outpatient clinical procedure,
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usually performed under local anesthesia (5-10 ml of 1% lidocaine
without vasoconstrictor). After that the antisepsis of the exposed
area was ensured by means of sterile gauze pad and antiseptic
solution, the subareolar tissue to be biopsied was identified with the
transducer and subsequently collected after a 2-3 mm periareolar
incision made on the numbed skin with a scalpel blade (Figure 1A-
D). Once the samples were obtained, the area was compressed for
at least five minutes, and a dressing was then applied, with ice on
the biopsy site. It was requested to avoid more intense physical
exertion for at least two days. Pain relieving and anti-inflammatory
medications were prescribed as necessary, avoiding the use of
acetylsalicylic acid for seven days after the procedure.

Patients were required to proceed with NAC preservation when
tissue examination showed no evidence of malignancy, and to
undergo NAC removal if cancer cells were detected from
histological sections (Figure 1E, F). The breast tissue removed

during radical or conservative surgery was marked on the areolar
side to obtain ductal tissue just beneath the base of the nipple for
permanent histological sections of 4 μm each at 10 μm intervals.
These were subsequently stained by hematoxylin and eosin and
evaluated by a pathologist with specific expertise in breast
pathology. If a negative CNB turned out to be positive at final
examination, we recalled the patient and removed the NAC. Finally,
a data comparison between preoperative and final subareolar tissue
analysis was performed in order to assess the accuracy of the US-
guided sampling. 

Classification of groups and staging. The size of the breast tumours
was measured and classified according to the American Joint
Committee on Cancer (8th edition) staging criteria, i.e., T1a-b (<10
mm), T1c (11-20 mm), T2 (21-50 mm), or T3 (>50 mm) (24). The
number, maximum size, and nuclear grade of the involved invasive
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Figure 1. Preoperative US-guided sub-areolar biopsy. (A, B) Screenshots from the procedure using 14 G core needle to analyze the tissue under
the nipple at different levels in order to verify occult infiltration. (C) Fourteen gauge biopsy needle positioned adjacent to the nipple. The coordinates
for optimal needle position can be read from the top of the screen, to confirm several positioning of the sampling (e.g., 2.9, 2.3, 1.1 mm), (D)
Sampling of the sub-areolar tissue with the cutting cannula released. (E, F) No malignancy was found and subsequently confirmed after final
patohological sub-areolar tissue assessment. Histopathological results revealed non atypical hyperplasia with cystic degeneration. 



BC and axillary LN metastases were also examined by
histopathology. The intrinsic BC subtypes were identified according
to the clinicopathological criteria recommended by the 2013 St.
Gallen International Expert Consensus Report (25). The patients
were categorized based on the receptor status of their primary
tumour as follows: luminal A [oestrogen receptor-positive (OR+) or
progesterone receptor-positive (PR+) and HER2–]; luminal B
HER2– (OR+, HER2–, and at least one of Ki-67 “high” or PR
“negative or low”); luminal B HER2+ (OR+, HER2 overexpressed
or amplified, any Ki-67 value, any PR); HER2 (OR– or PR– and
HER2+), or basal (OR– or PR– and HER2–). Tumours were
considered HER2-positive only if they were scored as 3+ by
immunohistochemistry (IHC; strong, complete membrane-staining
in >10% of cancer cells) or showed HER2 amplification (ratio >2)
using fluorescence in situ hybridization (FISH). In the absence of
positive FISH data, tumours scored as 2+ on IHC were considered
negative for HER2. Tumours were also classified as luminal or non-
luminal according to hormone receptor expression. The primary
disease was classified as multifocal at the time of initial diagnostic
work-up if the radiologist or histological assessment available after
surgery described two or more tumors separated by ≥1cm of
normal-parenchyma. 

Furthermore, when available data regarding preoperative distance
from cancer to nipple (measured using MG and MRI) were
available, they were prospectively collected and correlated with the
final pathological sub-areolar tissue assessment.

Statistical analysis. The diagnostic performance of US-guided sub-
areolar biopsy in detecting NAC involvement was analyzed based on
the calculation of sensitivity [TP/(TP+FN)], specificity
[TN/(TN+FP)], PPV [TP/(TP+FP)], and NPV [TN/(TN+FN)]. The
overall accuracy was calculated as the percentage of all TP and TN
out of the total number of cases. Furthermore, the associations
between occult nipple malignancy and clinicopathological factors
(age, invasive tumor size, nuclear grade, lymphovascular invasion,
ER, PR and HER2 status, molecular subtypes, and Ki-67 labeling
index) or radiological data were examined. Continuous variables were
evaluated by Student’s t-test (2 sided); categorical variables were
evaluated by the chi-square test or Fisher’s exact test where
appropriate. A value of p<0.05 was considered statistically significant.
All statistical and stratified analyses were performed using IBM SPSS
23 software (IBM, SPSS Statistics, Chicago, IL, USA).

Results

The series included 41 mastectomy (34 nipple sparing and 7
skin sparing) and 5 therapeutic mammoplasty or breast
conserving surgery. Table I shows demographic information
on patients’ and primary tumor characteristics. The median age
at the surgery was 49.8 years (range=38-75 years), and 34.8%
(n=16) of the patients were peri- or postmenopausal. The
average tumour size was 2.2 cm (range=0.2-3.8 cm), while the
median tumor-NAC distance, measured by MX or MRI was
29 mm (range=7-62 mm) and 26 mm respectively (range=7-
58 mm). The primary disease was classified as multifocal in
33 (71.7%) and multicentric in 21 (45.6%) at the time of
initial diagnostic work-up, and nine (19.5%) of these 46
patientsreceived neoadjuvant chemotherapy before surgery.

The most common histotype in the primary tumor was
invasive ductal carcinoma (29/46=63%), followed by ductal
carcinoma in situ (10/46=21.7%), invasive lobular carcinoma
(6/46=13%) and mixed or special histotypes (1/46=2.1%). A
ductal carcinoma in situ (DCIS) was associated with invasive
disease in more than half of invasive breast cancer cases
(26/36=72.2%), while defining nuclear grade, 19.6% (n=9) were
scored as G1, 36.9 % (n=17) as G2, and 43.5% (n=20) as G3. 

The incidence of luminal and non-luminal infiltrating
tumours was 86.1% and 13.9%, respectively.

The majority of patients had luminal A tumors
(17/36=47.2%), followed by luminal B HER2-tumors
(11/36=30.5%), HER2-positive luminal B (3/36=8.3%), non-
luminal HER2-positive (3/36=8.3%), and triple-negative
(2/36=5.5%). Overexpression of c-erbB-2 was found in 6/36
cases (16.6%) and fourteen patients (14/36=38.8%) had a
high Ki-67 expression (≥20%). Most ductal in situ
carcinomas were over 10 mm (8/10=80%) and with
prevailing hormone receptor positivity (9/10=90%).

Thirty-three (71.7%) of the 46 patients were staged as
pN0, and thirteen (28.3%) had ipsilateral axillary LN
metastases according to the gold standard. N stage was
categorized by the staging system of the American Joint
Committee on Cancer (8th edition): 9 patients (19.5%) were
in N stage 1, 3 (6.5%) in N stage 2, and 1 (2.1%) in N stage
3. There were 13 patients (28.3%) in stage 0, 18 (39.1%) in
stage I, 11 (23.9%) in stage II and 4 (8.7%) in stage III.

In all cases, we performed preoperative sub-areolar biopsy
section examination in order to predict occult NAC
involvement.  In 4/46 cases (8.6%) the section of the SAB
was positive for cancer, and in 4/4 cases (100%) the NAC
was removed.  The histology of the positive SAT was 2
DCIS (high grade with comedonecrosis), and 2 DCI+DCIS
(1 high grade Luminal A and 1 high grade HER2 subtype,
both of them with T2 pathological stage). Overall, only 3 of
4 cases (75%) had tumor in the sub-areolar tissue sampling
at conclusive pathology (Table I).

Concordance between the preoperative SAB and postoperative
paraffin-embedded sections of retroareolar tissue. We
compared the original report of the preoperative SAB
examination with the result of the paraffin-embedded post-
operative specimen. Out of 46 examinations of the SAB, 42
(91.3%) yielded negative results and 4 (8.7%) yielded positive
results. Two of the 42 negative SAB specimens turned out to
contain cancer cells at the sub-areolar side permanent section
(false negative rate 4.7%); conversely, one out of the 4
positive specimens at SAB section turned out to be negative
(false positive rate 25%).

The statistical analysis of the SAB examination showed a
sensitivity (Se) of 60%, a specificity (Sp) of 97.5%, a
positive predictive value (PPV) of 75%, a negative predictive
value of 95.2%, and an Accuracy of 93.4% (Table II).
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The 2 false negative SATs at the permanent section were:
1 case of high-grade DCIS and 1 cases of low-grade DCIS.
The false-positive SATs were classified as low-grade DCIS,
but at permanent section the specimen was negative.

Correlation between clinicopathological criteria and occult
nipple involvement. In relation to the above findings, the
bivariate analysis did not show a significant interaction
between patient age, tumor size or type, lymph node status,
lymphatic vascular invasion, histologic grade, ER, PR, Ki-
67 status, HER2 amplification, multifocal or multicentric
disease and positive NAC assessment (p>0.05). However, the
frequency of nipple involvement at conclusive pathology
tended to be slightly higher in younger patients (<50 years),
extended tumors (>2 cm) with multifocality and increased
histological grade (G3), associated in situ component or

comedonecrosis and axillary nodal involvement, even if
these data were not associated with a strong statistically
relevant relationship (p>0.05). Furthermore, the mean tumor-
to-nipple distance seen on mammography or magnetic
resonance imaging was respectively closer (26.4 mm and
18.6 mm) for NAC positive compared to NAC negative
tumors (30.4 mm and 27.6 mm), but with no significant
difference (p>0.05). The median follow-up period was 18.6
months (range=6-36 months). At the time of analysis, no
patient showed nipple areola recurrence, and one case of the
46 (2%) developed distant metastases with consequent death.

Discussion

In recent years, surgical techniques have evolved to less
invasive and cosmetically acceptable approaches with
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Table I. Comparison of patient and clinicopathologic features according to NAC involvement.

Occult nipple involvement

Characteristics Total, N (%) –, n (%) +, n (%) p-Value

Age at diagnosis 46 0.884
   <50 years 30 (65.2) 27 (90) 3 (10)
   ≥50 years 16 (34.8) 14 (87.5) 2 (12.5)
Tumor type 46 0.570
   IDC 7 (15.2) 7 (100) 0 (0)
   IDC and DCIS 22 (47.8) 19 (86.4) 3 (13.6)
   ILC 2 (4.4) 2 (100) 0 (0)
   ILC and DCIS 4 (8.7) 3 (75) 1 (25)
   DCIS only 10 (21.7) 9 (90) 1 (10)
   Others 1 (2.2) 1 (100) 0 (1)
Multifocal 46 0.301
   Absent 13 (28.3) 13 (100) 0 (0)
   Present 33 (71.7) 28 (84.9) 5 (15.1)
Multicentric 46 0.648
   Absent 25 (54.4) 23 (92) 2 (8)
   Present 21 (45.6) 18 (85.7) 3 (14.3)
Neoadjuvant Cht 46 0.979
   Yes 9 (19.5) 8 (88.8) 1 (11.2)
   No 37 (80.5) 33 (89.2) 4 (10.8)
Tumor size 46 0.374
   ≤2 cm 31 (67.4) 28 (90.3) 3 (9.7)
   >2 cm 15 (32.6) 13 (86.7) 2 (13.3)
Tumor classification 46 0.365
   Tis 10 (21.7) 9 (90) 1 (10)
   T1 24 (52.2) 23 (95.8) 1 (4.2)
   T2 9 (19.6) 6 (66.7) 3 (33.3)
   T3 3 (6.5) 3 (100) 0 (0)
Nodal metastasis 46 0.612
   Negative 33 (71.7) 30 (90.9) 3 (9.1)
   Positive 13 (28.3) 11 (84.6) 2 (15.4)
Lymph node status 46 0.335
   N0 33 (71.7) 30 (90.9) 3 (9.1)
   N1 9 (19.6) 8 (88.9) 1 (11.1)
   N2 3 (6.5) 2 (66.7) 1 (33.3)
   N3 1 (2.2) 1 (100) 0 (0)

Occult nipple involvement

Characteristics Total, N (%) –, n (%) +, n (%) p-Value

Pathological stage 46 0.845
   0 13 (28.3) 12 (92.3) 1 (7.7)
   I 18 (39,1) 17 (94.4) 1 (5.6)
   II 11 (23.9) 9 (81.8) 2 (18.2)
   III 4 (8.7) 3 (75) 1 (25)
Histology grade 46 0.163
   Grade 1 9 (19.6) 9 (100) 0 (0)
   Grade 2 17 (36.9) 16 (94.1) 1 (5.9)
   Grade 3 20 (43.5) 16 (80) 4 (20)
ER 46 0.520
   ≥50 40 (86.9) 36 (90) 4 (10)
   <50 6 (13.1) 5 (83.3) 1 (16.7)
PR 46 0.514
   ≥20 32 (69.6) 28 (87.5) 4 (12.5)
   <20 14 (30.4) 13 (92.8) 1 (7.2)
Ki67 36 0.826
   ≥20 14 (38.9) 13 (92.8) 1 (7.2)
   <20 22 (61.1) 18 (81.8) 4 (18.2)
HER2 36 0.887
   0 13 (36.2) 12 (92.3) 1 (7.7)
   1+ 12 (33.3) 11 (91.6) 1 (8.4)
   2+ 5 (13.9) 4 (80) 1 (20)
   3+ 6 (16.6) 5 (8.3) 1 (16.7)
BC subtype 36 0.786
   Lum A 17 (47.2) 15 (88.2) 2 (11.8)
   Lum B– 10 (27.8) 9 (90) 1 (10)
   Lum B+ 4 (11.1) 4 (100) 0 (0)
   HER2 3 (8.4) 2 (66.7) 1 (33.3)
Basal 2 (5.5) 2 (100) 0 (0)
   BC profile 36 0.988
   Lum 31 (86.1) 28 (90.3) 3 (9.7)
   Not Lum 5 (13.9) 4 (80) 1 (20)



equivalent oncologic safety. In this context, nipple sparing
mastectomy represents the latest tecnique in breast cancer
management, popularized not only for prophylactic but also
for therapeutic indications, with improved psycological and
aesthetic outcomes (26, 27). Furthermore, even if
traditionally, central tumors have been treated with a
mastectomy for both oncological and cosmetic reasons,
nowadays new established oncoplastic procedures and
concepts have become ideal in the treatment of risk locations
when the complexity of NAC preserving is required, if
oncologically sound (28). Thus, since the areola complex is
one the focal point of the breast, it is important to conduct
an optimal preoperative patient selection in order to get a
future long-term viability of the preserved nipple after both
radical or conservative procedures. From available data, the
accuracy of the intraoperative frozen section is similar to that
of permanent histology in predicting NAC involvement, with
a relatively low false-negative rate among studies between
6.8% and 11.8%, but also depending on institutional
expertise and resources (14, 29). Moreover nipple-areaolar
recurrence has been extremely low in some retrospective
studies, ranging between 0 and 8.5%, potentially involving
the ability of adjuvant treatments to eliminate potential
residual disease or the chance that this not become manifest
during the follow-up (30-31).

The overal incidence on NAC involvement in this study
was only 10% (5/46) at permanent paraffin histology,
concordant with previously reported rates of 3-25% and
further supporting the concept that a majority of patients with
breast cancer are appropriate candidates for nipple-sparing
procedure (32, 33).

In order to facilitate surgical planning, other groups have
explored the relationship of several preoperative
radiological parameters with the likelihood of NAC
involvement, but unfortunately clinical criteria, alone or in
combination with mammography (MX) or ultrasound scan
(US) are associated with variable or limited accuracy, and
no added benefit to intra-operative histological assessment
(34). In this regard, only data on the NAC evaluation by the

MRI are the most accurate parameter to improve the
sensitivity and specificity of pathological evaluation,
according to several axial tumor-nipple distance cutoffs or
local enhancement (35). Also, a study by Billar et al.
supports the use of only 2 independent factors in the
preoperative prediction of NAC involvement: the
identification of clinical NAC abnormalities and the
presence of abnormal imaging of the NAC, with a relatively
high NPV of 92% or 89%, respectively, and the absence of
these factors conveys a low probability of NAC disease (8).
However, contrary to prior reports, no distinct cutoff value
can be recommended as a safe tumor distance to allow for
NAC preservation in our study, probably becouse this
parameter was not recorded for many patients, which is
indicative of the variability in radiology reporting (36, 37).
Evaluation of a larger sample size may elicit further
understanding of the TND predictive value maybe
expanding the inclusion criteria for the conservative surgical
management and providing valuable data about a
controversial subject in the literature (38).

Thus, preoperative assessment of the NAC is important as
it may help to select the best surgical strategy and inform the
patients about the likelihood that it could be removed. Indeed,
if the NAC is preserved, one-stage breast reconstruction with
immediate placement of the prosthesis can be planned in
selected cases, without compromising oncologic safety.
Conversely, if the NAC has to be sacrificed, a two-stage
reconstruction with the placement of a skin expander is
generally preferable (39). Moreover, it is well known that
exaustive preoperative information may significantly influence
the choice of breast cancer patients on their favourite type of
surgery and reduce their feelings of regret and dissatisfaction
with the operation (40).

According to our experimental approach a preoperative
sample of retroareolar tissue obtained by US-guided biopsy
must be sent for evaluation before surgical treatment, in
order to facilitate immediate breast reconstruction with
implants or through volume displacement procedures, and
achieve quality cosmetic outcome while providing high
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Table II. Tumor characteristics associated with NAC involvement at post-operative final pathology.

Patient with occult nipple involvement

>50 years Multifocal Multicentric pT stage pT pN Stage In situ Grading Ki67≥20 Her2 Subtype SAB
(cm) component score

Case 1 0 1 1 Tis 5 N0 0 G3 – – – +
Case 2 0 1 1 T2 4 N0 1 G3 0 0 LumA +
Case 3 0 1 0 T2 2 N2 1 G3 0 1 HER2 +
Case 4 1 1 1 T2 2 N1 1 G3 1 0 LumB- –
Case 5 1 1 0 T1 1 N0 1 G2 0 0 LumA –

SAB: Sub-areolar biopsy; +/–: positive/negative.



patient satisfaction when oncologically safe. In the same
way, relatively to new conservative perspectives for breast
cancer, the possibility of characterizing the absence of
residual pathological tissue (complete pathological response)
after neaoadjuvant treatment by core needle biopsy before
the planned surgical step was recently proposed as an
experimental method for evaluation of new diagnostic and
therapeutic purposes (41, 42). However, results are still
conflicting with a variable range of false-negative rates and
negative predictive values, implying that the method has yet
to be standardized and refined.

Thus, we strongly believe that recognizing which patients
are at high risk for pathologic NAC involvement is best done
preoperatively for both surgical planning and patient
education. In fact, a variety of factors have been associated
with nipple involvement in patients with breast cancer,
including larger tumor size, shorter tumor-to-nipple distance,
central location, lymphovascular invasion, node metastases,
advanced stage or grade, extensive in situ component,
ER/PR-negative and HER2-positive status, but the majority
of these parameters are primarily obtained after the surgery
is completed (7, 43, 44). Moreover, due to the statistical
heterogeneity detected with certain clinical criteria, there is
still no consensus across the studies and the data are
conflicting (45). The objective of this study is therefore to
identify and evaluate a new preoperative approach that could
be predictive of NAC involvement in patients undergoing
treatment for breast cancer to better assist with operative
planning.

Limitations of this study include the relatively small
number of cases and moreover, it does not a dress the
complexities of patient selection, which clearly involves
many factors including both patient and physician concerns
and biases. As such, our protocol should be considered
exploratory in nature. Optimally, we would have had
sufficient cases to evaluate the impact of different
clinicopathological criteria in determining nipple
involvement, but further studies with increased numbers and
longer follow up may ascertain potential differences between
these parameters, thus aiding in assessment for nipple
sparing candidacy.

In summary, our study has shown that clinical criteria do
not appear to contribute to the accuracy of preoperative
biopsy results in the NAC assessment and considering their
limited role to predict positive retro-areola margins, our
experimental pre-operative approach may allow more
patients to be considered for more conservative procedures
with what is likely to be minimal risk.
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