in vivo 34: 3431-3439 (2020)
doi:10.21873/invivo.12182

A Prospective Evaluation of Tru-Cut Biopsy and Fine-needle
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Abstract. Background: Male breast-cancer (MBC) is often
diagnosed late. Our purpose was to evaluate fine-needle
aspiration cytology (FNAC) versus Tru-Cut biopsy (TCNB)
in MBC diagnosis. Patients and Methods: Men with
suspicious breast lesions were prospectively enrolled; 54 met
the inclusion criteria and underwent FNAC and TCNB.
FNAC, TCNB and gold-standard results were compared.
Results: Unsatisfactory results were 11.1% after FNAC and
none after TCNB (p=0.027). After gold-standard evaluation,
the diagnosis of FNAC and TCNB was confirmed,
respectively, in 63.0% and 98.1% and changed in 37.0% and
1.9% (p<0.001). The malignancy rate after FNAC, TCNB
and surgery were, respectively, 25.9%, 33.3% and 35.1%
(FNAC vs. TCNB p=0.5276, FNAC vs. surgery p=0.404;
TCNB vs. surgery p=1). Among invasive carcinomas, 93.8%
were identified by FNAC vs. 87.5% by TCNB (p=1); all
ductal carcinoma in situ (DCIS) were detected after TCNB
and none after FNAC (p=0.1). Conclusion: FNAC leads to
a significantly higher number of inadequate samplings and
seems to be subject to increased DCIS misdiagnoses. TCNB
correlated better to the final histological report.

The breast male tissue is mainly composed of adipose tissue,
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a few ducts and almost no lobules (1, 2). Cooper ligaments
are absent and the presence of terminal duct lobular units
(the main site of origin for the female breast lesions) is rare
(3). For this reason, lobular lesions and fibroadenomas are
exceedingly rare in men (4).

Gynecomastia is the most common benign breast
condition in males and it is the first cause of palpable masses
(5-8). In most cases, it represents the result of an unbalanced
androgen to estrogen ratio (8). Apart from gynecomastia,
male breast lesions can be grouped based on
histopathological type and behavior, into two main categories
as “benign” and “malignant” (9, 10).

Male breast cancer (MBC) is a rare disease representing
1% of all breast cancers. According to many studies, MBC
is diagnosed later in life, compared with female breast cancer
(FBC) (11). In a large population-based study of 5,494 cases
of MBC, the mean age of diagnosis was 65.8 years (12). In
addition, men usually present a more advanced stage of
cancer than women, owing to a delay in diagnosis. In fact,
it has been reported that approximately 50% of men with
breast cancer have a palpable ipsilateral axillary
lymphadenopathy (5, 13-16). When there is positive lymph
nodes and metastasis there is bad prognosis for all types of
carcinoma (17-19). MBCs are usually unilateral, occurring
bilaterally in less than 1% of cases (13, 14).

As in women, the majority of MBCs are invasive ductal
carcinomas (IDC) not otherwise specified. Nevertheless,
papillary carcinoma or Paget disease are also present (20,21).

Clinically, MBC usually manifests as a painless mass, in
most cases unilateral, with a marked tendency to infiltrate
adjacent structures. Breast physical examination in men has
been reported to be very sensitive, but lacks specificity in the
detection of malignancy. According to the American College
of Radiology, if an indeterminate breast mass is identified,
the initial recommended imaging study is ultrasound (US) in
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men younger than 25 years and, in men 25 years of age and
older, mammography (MMG) or digital breast tomosynthesis.
If physical examination is suspicious for male breast cancer,
MMG or digital breast tomosynthesis is recommended,
regardless of the patient’s age (22, 23). Bilateral MMG
should always be performed and the standard mediolateral
oblique and craniocaudal views should be obtained. When
mammographic findings are not normal or benign, further
evaluation with targeted US should be performed (24). For
breast imaging-reporting and data system (BI-RADS)
assessment, the protocol is identical to that used in women
(4, 25, 26). As part of the US evaluation of a suspicious
finding, the ipsilateral axillary lymph nodes should also be
examined, because 50% of male patients with breast cancer
have axillary lymphadenopathy (10). Furthermore, US is the
imaging modality of choice to perform a cytological
characterization of the lesions, such as fine needle aspiration
cytology (FNAC), or histological characterization, such as
US-guided automated Tru-Cut needle biopsy (TCNB). FNAC
has been proved to be of great value in the diagnosis of breast
lumps; apart from being cost effective, it is also simple and
quick while providing the cytological diagnosis. Tru-cut
biopsy also known as core needle biopsy (TCNB) is now one
of the useful means of obtaining histopathological diagnosis,
is relatively easy and can be performed on an outpatient basis,
avoiding an unnecessary excisional biopsy (27). The aim of
our study was to determine the efficacy of US-TCNB and
US-FNAC in the diagnosis of male breast lesions.

Patients and Methods

Study design. This prospective study was carried out at the Breast
Radiology Unit of the Policlinico Tor Vergata University of Rome,
between 1 January 2018 and 15 May 2020 and it was approved by
the ethics committee of our University (PTV.2018). All patients
signed a written informed consent for participating in the study.

All men with a recent-onset US-detectable suspicious breast
lesions, having undergone mammography and US examination and
addressed to our Institute for pathological characterization, were
prospectively enrolled in the study. Exclusion criteria were: female
sex, patients under antiplatelet and anticoagulant therapy, subjects
who had to stop FNAC and/or TCNB due to bleeding, or that had
not given their consent to perform both procedures, lesions <7 mm
(which could be difficult to sample with TCNB). We analyzed 81
male patients: 9 took antiplatelet or anticoagulant therapy, one had
to stop FNAC and/or TCNB due to bleeding, 11 had findings <7
mm, 6 did not give their consent. Finally, 54 subjects met the
inclusion criteria and were included in our study.

A new US examination was executed with high-resolution US
equipment (MyLab Twice, Esaote, Genoa, Italy) and a high-
frequency linear array probe (10-13 MHz) before the procedures.
For each patient, we evaluated anamnestic data (including age,
family history or personal history of breast cancer), information
about symptoms (nipple discharge, skin retraction, palpable
nodule) and overall imaging and assigned a BI-RADS category to
each lesion.
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Table 1. Breast Imaging Reporting and Data System (BI-RADS) category
assigned to breast male findings addressed to our Tertiary Care Center
for pathological characterization, with malignancy and benignity rate.

Total cases n=54 (100%)

BI-RADS category B-IRADS 3 B-IRADS 4 B-IRADS 5
(n=5;9.3%) (n=35; 64.8%) (n=14;259%)
Malignancy rate 0 5/35 (14.3%)  14/14 (100%)

Benignity rate 5/5 (100%)  30/35 (85.7%) 0

FNAC and TCNB procedure. The procedure was performed in an
ambulatory care setting by a radiologist with >10 years of
experience in breast imaging and US-guided biopsy. All patients
underwent appropriate coagulation tests before TCNB and gave
their informed consent for the procedure.

FNAC and TCNB were performed with the patient in a supine
position, and after a careful disinfection, the lesion was identified
with the US probe. After local anesthetic administration (10 ml
lidocaine hydrochloride), for FNAC a 21-25 gauge disposable sterile
needle with 10 ml disposable syringe is used to enter the swelling
and three passes were given for all patients. TCNB was performed
with a 13-gauge Tru-Cut (PRECISA™ ) and one frustule was taken
at a time, and up to 5 frustules after a 5 mm skin incision (with a
scalpel to guarantee appropriate access for a needle insertion).
Thereafter, the biopsy site was compressed manually for at least 10
min until complete hemostasis. The incision site was closed with
sterile adhesive skin closures and locoregional therapy with ice and
antibiotics was recommended.

Cytopathological and histopathological diagnosis. Cytopathological
and histopathological examinations were performed at the Anatomic
Pathology Department of the Policlinico Tor Vergata Hospital
(Rome, Italy).

The cytological and histological results were classified into the
five diagnostic categories stipulated by the Fourth Edition of the
“European Guidelines for Quality Assurance in Breast Cancer
Screening and Diagnosis™: C1-C5 for cytological results and B1-B5
for histological results (25). Finally, they were grouped into four
categories: Unsatisfactory (B1), Benign (B2), high risk (B3), and
malignant including DCIS and IDC-NOS (B4 and B5, according to
the histological report).

Post-procedure management. In the case of lesions found to be
malignant or classified as high-risk lesion at percutaneous biopsy,
definitive surgery was performed. In case of benign diagnosis after
TCNB, US follow-up after 6 months and US and mammography
follow-up after 12 months were recommended. We compared the
cytopathological and the histopathological results with the gold standard
results after surgery or follow-up. Instrumental follow-up showing no
interval change was considered as benign and gold standard result.

Statistical analysis. The cytological diagnosis after FNAC and the
histological diagnosis after TCNB were correlated with gold standard
results (pathological examination after surgery). Statistical analysis
was performed by calculating the sensitivity, specificity, positive
predictive value (PPV), negative predictive value (NPV) and
diagnostic accuracy both for FNAC and TCNB. The malignancy rate
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Figure 1. Mammography in mediolateral oblique projection (A and B) in a man. A partially circumscribed, irregular mass with lobulated margins
is shown in the right upper peri-areolar area of the right breast. The Ultrasound (US) evaluation (C) confirmed a solid hypoechoic lesion of 21.6
mm in maximum diameter, with irregular shape and lobulated margins. The lesion was classified as Breast Imaging-Reporting and Data System
category 5. (D) US-guided Tru-cut needle biopsy of the lesion, yielding a diagnosis of B5 (C5 after fine needle aspiration cytology).

after FNAC, TCNB and surgery and the cancer underestimation rate
(the ratio of the lesions diagnosed as not malignant by FNAC/TCNB
and subsequently upgraded to malignant after surgery vs. the number
of total cancers) for FNAC and TCNB, were calculated.

Descriptive and comparative statistics were performed. Summary
statistics were performed for general analysis of the population
frequencies and percentages were calculated for categorical
variables. Data are expressed as the meantstandard deviation for
continuous variables. Statistical analysis was performed with the
Fisher’s exact test. p-Values smaller than 0.05 were considered to
indicate statistically significant differences.

Results

Study patients. Our study included 54 US detectable and
palpable breast findings in 54 men (average age=60.8 years)
(22-81). None of them had ulcerated lesions and all lesions
were monolateral. All patients underwent both FNAC and
TCBN and completed the study protocol. One patient had
BRCA?2 mutations and three had a family history of breast
cancer. No personal history of previous breast cancer was
recorded. Prior imaging examinations were available for 2
subjects. The mean age of males with a final diagnosis of
breast cancer was 65.2 years (58-81).

Complications. None of the patients had major complications
after the procedures. However, 6 patients reported post

procedural pain the day after the FNAC/TCNB, which was
resolved with paracetamol.

BI-RADS category assessment and pathological results after
FNAC/TCNB. Breast lesions were classified as following: 5 BI-
RADS category 3, 35 BI-RADS category 4, 14 BI-RADS
category 5 (Table I). In particular, out of BI-RADS 4 lesions,
two lesions were previously classified as BI-RADS category 3
and were in follow-up but, due to the increased size at 12 months
follow-up, they were upgraded to BI-RADS category 4. The
breast findings had a mean maximum diameter of 24+2.3 mm.

After FNAC, the cytopathological diagnosis was
benign/reactive in 20 lesions (37.0%), atypical/suspicious for
malignancy in 14 lesions (25.9%) and malignant in 14
lesions (25.9%); for 6 (11.1%) specimens, results were
unsatisfactory and no diagnosis was made.

Following TCNB, histopathological analysis revealed: 15
(75.0%) benign, 4 (20.0%) high-risk and 1 (5.0%) malignant
among benign/reactive lesions after FNAC (n=20). In
addition, 6 (42.9%) were benign, 5 (35.7%) high-risk, and 3
(21.4%) malignant among lesions atypical/suspicious for
malignancy after FNAC (n=14). Among non-diagnostic cases
after FNAC (n=6), one (16.7%) was benign and 5 (83.3%)
were high-risk (Figures 1 and 2). All malignant lesions after
FNAC (n=14; 100%) were confirmed by TCNB; however, 3
DCIS and 1 IDC were underestimated by FNAC (Table II).
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Figure 2. Histological and cytological analysis after Tru-cut needle biopsy and fine-needle aspiration cytology of the lesion shown in Figure 1. (A)
Core biopsy showing ductal invasive breast carcinoma, NST, with desmoplastic stroma, it was classified as B5Sb according to European Guidelines
[7x, Hematoxylin and eosin staining (H&E)]. (B) Immunohistochemical features of p63 antibody showing the absence of myoepithelial layer in the
ductal structures of infiltrating carcinoma (10x, H&E). (C, D) Fine-needle aspiration cytology showing poorly cohesive clusters and single
neoplastic cells with large, irregular and hyperchromatic nuclei; it was classified as C5, according to European Guidelines (10x, Thin Prep, H&E).

The results after FNAC and TCNB are compared and  histopathological results. Out of 22 patients with a benign
summarized in Table III. finding, 15 (33.3%) were addressed to instrumental follow-

up and all lesions remained stable. Otherwise, 39 patients
Gold standard evaluation (imaging follow-up and open  underwent surgery: 18 with a malignant lesion, 14 with a
excision) and comparison with the cytopathological and  high-risk lesion, and 7 with a benign lesion including one
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Table I1. The lines show histopathological results after Tru-Cut needle
biopsy for each cytopathological result class after fine needle aspiration
cytology. ICD, Invasive ductal carcinomas; DCIS, ductal carcinoma in
situ.

Table III. Comparison between cytopathological results after Fine
Needle Aspiration Cytology (FNAC) and histopathological results after
Tru-Cut needle biopsy (TCNB) (p<0.05). The “other” group includes
lesions classified as atypical after FNAC and as high risk after TCNB.

Fine needle Tru-Cut needle biopsy

aspiration

cytology Non- Benign High-risk Malignancy
diagnostic n=22 n=9 n=28

n=0

Non-diagnostic 0 1 (16.7%) 5(83.3%) 0

(n=6)

Benign/Reactive 0 15 (75,0%) 4 (20%) 1 (5%)

(n=20) (11CD)

Atypical 0 6 (42.9%) 5(35.7%) 3 (21.4%)

(n=14) (3 DCIS)

Malignant 0 0 0 14 (100%)

(n=14) (14 ICD)

with BRCA2 mutations, 3 with a family history of breast
cancer, and 2 with a grown lesion during follow-up.

Comparing FNAC and TCNB with the gold standard results
(surgery and follow-up), for 34/54 (63.0%) lesions the
diagnosis after FNAC was confirmed, while 20 (37.0%) lesions
changed pathological result after the gold standard evaluation,
including 6 C1 (1 turned out to be gynecomastia with simple
epithelial hyperplasia and 5 were gynecomastia with atypical
epithelial hyperplasia), 5 C2 (4 turned out to be gynecomastia
with atypical epithelial hyperplasia and 1 IDC) and 9 C3 (6
turned out to be benign and 3 DCIS) (Table IV). Instead only
1/54 (1.9%) lesions was, classified as high-risk after TCNB and
turned out to be IDC; in the remaining cases (n=53; 98.1%),
the histopathological diagnosis after TCNB was confirmed by
gold standard diagnosis (Figure 3) (p<0.001).

The malignancy rate after surgery was 35.1%. By comparing
the malignancy rate of FNAC and TCNB with the malignancy
rate of surgery, we observed no significant differences (US-
FNAC vs. surgery, p=0.404; TCNB vs. surgery, p=1).

Cancer underestimation rate was 26.1% (5/19) for FNAC
and 5.3% (1/19) for TCNB (p=0.180).

Comparison between malignant results after FNAC and
TCNB are recorded in Table V.

The FNAC showed a sensitivity of 100%, a specificity of
73.7%, a positive predictive value of 100% and a negative
predictive value of 87.5%, with an accuracy of 90.7%.

The TCNB showed a sensitivity of 100%, a specificity of
94.7%, a PPV of 100%, a NPV of 97.2%, with an accuracy
of 98.1%.

Discussion

MBC is a rare condition, accounting for less than 1% of all
breast carcinomas, and it’s is very rare compared to female

FNAC TCNB p-Value
(n=54) (n=54)
Unsatisfactory 6(11.1%) 0 0.027
Benign 20(37.0%) 18(33.3%) 0.840
Malignant 14(25.9%) 18(33.3%) 0.5276
Other 14(25.9%) 11(20.4%) 0.648

Table IV. Comparison of pathological results of 54 fine needle
aspiration cytology with gold standard diagnosis (surgery; 6-12 months
instrumental follow-up). The decision to address a lesion to follow-up
or surgery was made by evaluating result after Tru-Cut needle biopsy,
Breast Imaging Reporting and Data System category and anamnestic
data.

Fine needle Gold standard (surgery and follow-up)

aspiration
cytology Benign  Gynecomastia Ductal Invasive
(n=22) with atypical in situ ductal
epithelial carcinoma carcinoma
hyperplasia (n=3) (n=16)
(n=13)

Non-diagnostic 1 (16.7%) 5 (83.3%) 0 0

(n=6) (follow-up) (surgery)

(Management)

Benign/reactive 15 (75.0%) 4 (20.0%) 0 1 (5.0%)

(n=20) (8 follow-up,  (surgery) (surgery)

(Management) 7 surgery)

Atypical 6 (42.9%) 4 (28.8%) 3214%) 1(7.1%)

(n=14) (follow-up) (surgery) (surgery)  (surgery)

(Management)

Malignant 0 0 0 14 (100%)

(n=14) (surgery)

(Management)

breast cancer (4, 28-31). Usually MBC is diagnosed later in
its evolution compared to females, and it tends to have a
worse prognosis, mostly because of the delayed initial
diagnosis (4). For this reason, it is important to have a
prompt, correct preoperative diagnosis that allows the patient
to undergo the appropriate treatment as soon as possible.

In our database, 54 patients underwent both FNAC and
TCNB for the assessment of a suspicious breast finding, in
order to verify which is the most effective for an early
diagnosis of male breast cancer. The mean age of male breast
cancer was 65.2 years. This value is similar to the large
population-based study of 5494 cases of male breast
carcinoma conducted by Anderson et al. (19).
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CANCER n=15
n=1

Figure 3. Chart shows the results of ultrasound-guided automated Tru-cut needle biopsy (TCNB) and surgery of the 54 male breast lesions. GAEH,
Gynecomastia with simple epithelial hyperplasia; GAEH, gynecomastia with atypical epithelial hyperplasia.

In male patients, a first cytological characterization is
usually carried out in the cases reported in the literature (32).
In our study, it emerged that FNAC leads to more
unsatisfactory results than TCNB (11.1% of cases vs. no
cases, respectively) and this difference was statistically
significant. Inadequate sampling by FNAC may be due to
sampling error during aspiration, which is also possible in
female breast lesions. However, since male breast lesions are
in most cases pseudo-nodular areas or areas of structural
inhomogeneity, according to US evaluation, in our
experience they may be more often subject to errors during
sampling with FNAC, even for an experienced operator.

There was no statistically significant difference between the
malignancy rate after FNAC and that after TCNB (25.9% and
33.3%, respectively), although FNAC missed more cancer
diagnosis than TCNB (26.1% vs. 5.3%). In particular, no DCIS
was found after FNAC, instead TCNB was able to correctly
identify all DCIS and, although this difference in our small
series is not statistically significant, we believe that further
prospective studies with a larger cohort should be carried out.

Moreover, one lesion diagnosed as benign after FNAC
was actually an IDC after TCNB and it was confirmed by
surgery. Wherever possible, a conservative surgical
procedure should be preferred, as suggested in the literature
(33-37), as it has immunological and time advantages (33,
38). Therefore, if TCNB had not been performed, a
malignant lesion would have been addressed to follow-up
with a delay in cancer diagnosis. After TCNB, 6 benign
lesions classified as atypical/suspicious for malignancy after
FNAC were addressed to instrumental follow-up; therefore
TCNB avoided surgery in 11.1% of cases.

On comparison with histological examinations after
TCNB, all malignant lesions identified by FNAC were
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Table V. Comparison of the number of total malignant lesions, invasive
ductal carcinoma and ductal carcinoma in situ identified after fine
needle aspiration cytology (FNAC) and Tru-Cut needle biopsy (TCNB)

using surgery as the gold standard reference technique (p<0.05).

Surgery FNAC TCNB p-Value
Total malignant cases 73.7% 94.7% 0.179
(n=19; 100%) (n=14) (n=18)

Invasive ductal carcinoma  87,5% 93.8% 1
(n=16; 84.2%) (n=14) (n=15)

Ductal carcinoma in situ n=0 100% 0.1
(n=3; 15.8%) (n=3)

correctly assessed and they were also confirmed by surgery.

All benign cases after TCNB, addressed to follow-up,
remained stable without evidence of malignancy. Moreover,
no malignancy was found in the 7 benign lesions that
underwent surgery.

In our study, the results of TCNB correlated better with
the final histopathology report after surgery than FNAC. In
fact, only one high-risk lesion changed pathological results
after gold standard evaluation and turned out to be IDC
(1.9%); otherwise, the pathological diagnosis after FNAC
changed after surgery for 37.0% of lesions and this
difference was statistically significant.

TCNB avoided 33.3% of excisional biopsies and therefore
unnecessary surgeries without a delay in diagnosis.
Compared with surgical biopsies, TCNB is less invasive in
terms of cosmesis, with no parenchymal or skin scarring, is
faster to perform and has a lower complication rate and cost
(36-39).
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Moreover, from the overall experience of our Tertiary
Breast Cancer Center, we can confirm that men are less
predisposed to undergo breast examination, which creates
psychological repercussions in male patients. Local anesthesia
is not routinely performed before FNAC, therefore the TCNB
was better accepted for the anesthesia used at the site of the
sampling, ensuring greater patient compliance in cases of
painful lesions. On the other hand, undergoing TCNB after a
non-diagnostic cytological result increased the patients’
worry. Breast disorders in males can be worrisome both for
patients (who feel embarrassed and anxious) and doctors (39-
40) who might feel uncertain about differentiating a
gynaecomastia from a male breast carcinoma.

Histological characterization for immuno-histochemical
studies is also essential in large dimension lesions (maximum
diameter >2 cm), with a low receptor profile, high
proliferative index and high expression of Her2.

In our study, the specificity and sensitivity of FNAC was
73.7% and 100%, respectively; instead the specificity and
sensitivity of TCNB were 94.7% and 100%, respectively.
These data are in line with what the literature reports about
the female breast lesions: the sensitivity and specificity of
FNAC varies from 77-97% and 92-99%, respectively (41-
42). PPV and NPV of FNAC were 100% and 87.5%
respectively, with an accuracy of 90.7%; instead PPV and
NPV of TCNB were 100% and 97.2% respectively, with a
greater accuracy of 98.1%.

In the absence of standardized diagnostic procedures for
the pathological characterization of male breast lesions under
instrumental guidance, a histological sampling will always
be appropriate. Based on our experience, it should be carried
out specifically in cases of strongly suspicious lesions where
a multidisciplinary approach to clinical, radiologic and
pathologic findings is necessary.

There are some limitations to our study including the
small cohort. Moreover, it is a single-institution study;
however, our data could be a starting point for multicentric
studies with a greater number of cases. Furthermore, for men
with a benign histologic diagnosis, directed to instrumental
follow-up, only one-year follow-up was considered.

Conclusion

Our present study shows that both FNAC and TCNB are
good tools for the diagnosis of male breast cancer. FNAC
leads to a statistically significant higher number of
unsatisfactory results and this could lead to increased patient
discomfort. Moreover, although there are no significant
differences in malignancy detection, FNAC seems more
likely to misdiagnose DCIS; further studies are required in
this regard. TCNB has a higher specificity and NPV than
FNAC and it correlates better with the final histopathology
report after surgery than FNAC, avoiding unnecessary

surgical excisions, without delay in the diagnosis of male
breast cancer. Therefore, we believe that the number of
diagnostic surgeries should be reduced, limiting its use in
selected cases and preferring the biopsy approach under US
guidance for diagnostic purposes.
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