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Abstract

Introduction: Core needle biopsy is a preferable breast biopsy technique under ultrasound guidance. How-
ever, fine-needle biopsy is considered equally popular.

Aim of the study: To redefine the role of fine-needle aspiration biopsy (FNAB) in the diagnosis of breast
lesions.

Material and methods: We retrospectively analysed the medical records of 680 patients who underwent
breast ultrasound examination. In most cases, no pathologic structures were observed within the mammary
glands. In 321 patients, the presence of focal lesions was revealed, and 107 patients in this group qualified for
FNAB according to current recommendations. Patients with suspicious smears were referred for core needle
or surgical biopsy. Patients with benign cytological smears underwent repeated ultrasound checks at 6-month
intervals during the following year.

Results: All the smears were diagnostic. The vast majority of the results were categorised as benign le-
sions. Cancer cells were detected in six women. In one patient the lesion was classified as suspicious, probably
malignant. In all of these cases, open biopsy was performed, and histopathological examination confirmed the
presence of a malignant tumour. The patients were given appropriate oncological treatment. For women with
benign or suspicious, but probably benign, lesions, breast ultrasound was performed twice at six-month inter-
vals. Control tests showed no significant changes compared to the baseline examination. None of the patients

required extensive additional diagnostic tests.

Conclusions: FNAB is a reliable method of assessing pathologic lesions in mammary glands.
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Introduction

Ultrasound examination is a recognised diagnos-
tic method for women with a dense breast structure.
Ultrasound diagnosis is inexpensive, does not require
the use of potentially harmful X-rays, and facilitates
highly accurate differentiation between solid and cystic
lesions and assessment of the morphology of lactifer-
ous ducts. On the basis of an ultrasound examination,
clinicians can determine the nature and extent of le-
sions, including those that are difficult to localise dur-
ing mammography exam (e.g. in the area of the tho-
racic wall). For this reason, ultrasound examination is
considered to complement mammography. Therapeu-
tic procedures, such as liquid cyst aspiration, abscess
drainage, or biopsy for cytological or histologic study,
can be performed under ultrasound guidance. Opinions
vary regarding the use of particular biopsy techniques

in specific clinical situations. Some authors prefer core
needle biopsy [1, 2]; in other centres, fine-needle biopsy
is equally popular [3, 4].

Aim of the study

The aim of the study was to redefine the role of
fine-needle aspiration biopsy (FNAB) in the diagnosis of
breast lesions, based on our own experience.

Material and methods

We conducted a retrospective analysis of the medical
records of 680 patients who underwent breast ultrasound
examination between April 2014 and December 2014, us-
ing an Aloka Alpha 6 with a linear probe at 7-12 MHz (Hi-
tachi, Wallingford, CT, USA). Some of them were qualified
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for biopsy according to current recommendations [5]. The

indications for biopsy included the following:

e complex cysts (Breast Imaging — Reporting and Data
System [BI-RADS] 4a),

« complex cysts with signs of inflammation (BI-RADS 3),

* benign solid lesions in the ultrasound image (BI-RDAS 3),

* lesions that might be neoplastic (BI-RADS 4),

* lesions that cannot be examined by systematic moni-
toring using imaging methods.

The biopsies were performed according to accepted
standards [5, 6]. The lesion was first localised, and then
the puncture was performed under ultrasound guid-
ance so that the needle tip was correctly placed within
the pathologic structure of interest. Biopsy material
was collected from the central part of the lesion, and,
in the case of a lesion with central necrosis or fibrosis,
from its edge. The aspirate was then distributed across
the surface of a glass slide and fixed. Between two and
four smears were prepared using the provided material.
According to the guidelines, cytological results were
classified as follows: C1: non-diagnostic; C2: benign; C3:
suspicious, probably benign (atypical); C4: suspicious,
probably malignant; and C5: malignant. [7]. Patients
with suspicious smears were referred for core needle
or surgical biopsy. Patients with benign cytological
smears underwent repeated ultrasound examination at
6-month intervals during the following year.

The study was conducted under Institutional Re-
view Board protocol no. KBUR D/2016/09/20 from
09.20.2016, University of Rzeszow. All experimental pro-
tocols were approved by the Institutional Ethics Com-
mittee. All methods were carried out in accordance with
the approved guidelines.

Statistical analysis

The data were analysed using descriptive statistics,
and results were reported as the mean, standard devia-
tion, median (range of values), or number and percent-
age. The chi-square test was applied to test the signifi-
cance of differences in the qualitative characteristics.
Differences were considered statistically significant
when p < 0.05.

Results

In 359 of 680 cases, no pathologic structures were
observed within the mammary glands. In 321 patients,
the ultrasound examination revealed the presence of
focal lesions. Among these patients, 107 qualified for
biopsy. Patient age ranged from 20 to 64 years (mean
and standard deviation are 40 and 10 years, respective-
ly) in this sub-group. The abnormalities were diagnosed
most frequently in the age groups 36-45 and 26-35
years (Fig. 1).

The ultrasound examination disclosed a slightly
higher rate of lesions in the left breast; however, the
differences were not statistically significant. Most of
the abnormalities (60%) were found in the upper-outer
quadrant. The calculated p-value (p = 0.25) does not
suggest a correlation between lesion location and in-
dividual breasts (left or right). The majority of lesions
were smaller than 15 mm. Abnormalities bigger than 15
mm accounted for 31% of all cases (Table 1).

All the obtained smears were diagnostic. Most of
the results were categorised as benign lesions. Cancer
cells were detected in six women. In one patient the
lesion was classified as suspicious, probably malignant
(C4). Detailed results are presented in Table 2.

O<25 M26to35 M36to45 D46to55 W>55

Fig. 1. Number of examined patients within different age groups

Table 1. Characteristics of lesions that qualified for fine-ne-
edle biopsy

Breast lesions (n = 107) p-value
Diameter <15mm > 15 mm 0.28
74 (69%) 33 (31%)
Location Right Left 0.25
(n =51) (n =56)
Upper-outer quadrant 31 33
Lower-outer quadrant 5
Upper-inner quadrant 12
Lower-inner quadrant 3 10
Table 2. Cytological findings among 107 aspirates
Cytological diagnosis Number  Percentage
C1 Non-diagnostic 0 0
C2 Benign 99 92.5
(3 Suspicious, probably benign 1 0.95
C4 Suspicious, probably malignant 1 0.95
C5 Malignant 6 5.6
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According to standard guidelines, open biopsy was
performed in women with C4—C5 lesions [5]. In all cas-
es, histopathological examination confirmed the pres-
ence of a malignant tumour. The patients were given
appropriate oncological treatment.

In women with C2-C3 lesions, breast ultrasound ex-
amination was performed twice at 6-month intervals
after the initial test. Follow-up tests showed no signifi-
cant changes compared to the baseline examination,
and none of the patients required extensive additional
diagnostic examinations.

Discussion

Fine-needle aspiration biopsy is a diagnostic meth-
od that allows surgeons to determine the nature of
breast lesions detected using imaging methods or clini-
cal examination. According to Kocjan et al., FNAB plays
an important role in:

« diagnosis of palpable nodular lesions that show no
clinical signs of malignancy

« verification of breast cancer metastases

 preoperative staging of breast cancer, particularly
when axillary lymph node metastasis is suspected [8].

To reliably perform guided biopsy, high-quality ul-
trasound equipment is necessary. According to the
American College of Radiology, a high-frequency probe
(>10 MHz) is required [9]. The probe used in the present
study complied with this guideline.

The primary objective of ultrasound examination is
to identify a lesion, record its maximum size in two or-
thogonal sections on an image and in a written report,
and identify the precise location of the lesion in the
breast with respect to clock hours and distance from the
nipple. Marking the orientation and location of the probe
is also required. Recording these specific details during
the course of the study allows for precise localisation
of subtle focal lesions. Practice guidelines recommend
against the excision of a detected lesion during the ini-
tial stage of diagnosis to determine whether it is benign
or malignant. Instead, any type of biopsy is recommend-
ed, provided that the technique is reliable, repeatable,
and safe. Fine-needle aspiration biopsy performed under
ultrasound guidance meets all these requirements [4]. In
addition, FNAB causes only slight discomfort, does not
preclude activities of everyday life, eliminates scarring
and organ deformation, and is not expensive.

Approximately 80% of biopsies reveal benign le-
sions. According to Cochrane et al., cancer is detected in
only 6-12% of patients diagnosed in breast care centres
[10]. Similar findings were revealed in the present study.
The convergence of the cytological and histopathologi-
cal findings of lesions scheduled for surgical excision
and the lack of progression in patients undergoing
follow-up ultrasound confirmed the accuracy and reli-
ability of the procedure used.
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Fine-needle aspiration biopsy has been criticised
because it can yield false negative results. The sensitiv-
ity of biopsy to detect malignant lesions ranges from
85.6% to 97.1%, and its specificity ranges from 83% to
100% [11-15]. For comparison, the values of these in-
dicators for core needle biopsy are 85-100% and 86-
100%, respectively [16]. According to Westenend et al,,
the positive predictive value of fine- and core needle
biopsies is similar and ranges from 99% to 100% [17].
The only circumstance that justifies choosing core nee-
dle biopsy over fine-needle biopsy is the absence of an
expert pathologist to evaluate cytological material [2].

FNAB has additional advantages over other avail-
able diagnostic methods (e.g. stereotactic biopsy, which
is conducted under magnetic resonance guidance).
FNAB enables comfortable supine positioning of the
patient and eliminates the need for ionising radiation,
which is an unavoidable element of the stereotactic
biopsy, and allows for diagnosis in patients for whom
magnetic resonance-guided biopsy is contraindicated.

Compared to core needle biopsy, FNAB is preferable
in patients treated with anticoagulants, with lesions
that are superficial or close to the chest wall, or in the
vicinity of blood vessels or implants [16].

An important advantage of FNAB is the ability to ob-
tain a definitive cytological diagnosis in 30-60 min [16, 18],
which significantly reduces the patient’s stress [19, 20].

FNAB is a safe procedure. Pain associated with the
puncture is a major complication. Some reports describe
the occurrence of pneumothorax during the puncture
of lesions located at the chest wall, especially in the
area of Spence’s tail. The incidence of this complication
is estimated to be 1/10,000 [21, 22]. Haematomas at the
injection site are usually small and are spontaneously
resorbed, and those that require surgical intervention
occur with a frequency of < 1% [21, 23-25]. Infection at
the insertion site is even less common, and its frequen-
cy ranges from 0.01% to 0.2% [21, 24-26]. None of these
complications occurred in our patients.

Diagnosing benign lesions during FNAB eliminates
the need for open biopsy, provided that imaging and
physical examination also indicate the benign character
of the lesion [27-29]. Similarly, conclusive FNAB results
reduce the need for surgical procedures in patients with
malignant lesions [28, 30].

Conclusions

Based on the results of the present study, we offer
two main conclusions that support the importance of
FNAB in the diagnosis of breast lesions:

Fine-needle aspiration biopsy is a reliable method of
assessing pathologic lesions in mammary glands.

Proper technique minimises the patient’s discom-
fort during FNAB and helps to avoid serious complica-
tions.
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