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Abstract

Objective: To evaluate the performance of USG

guided core biopsy in suspicious breast lesions that

is described as BI-RADS 4 in mammography &

USG in correlation with histopathological

findings. Method: This cross-sectional study was

carried out in the Department of Radiology and

Imaging, BSMMU, from January 2018 to

December 2019. Patients, those who were advised

for ultrasonography & mammography in

department of Radiology & Imaging, sent from

outdoor department of surgery and gynecology,

BSMMU and diagnosed having BI-RADS 4 lesion,

advised for biopsy. Result: In this study it was

observed that among 100 cases of BI-RADS 4

lesions, 32(33%) were benign and 65(67%) lesions

were malignant. Among malignant lesions (n=65),

4(6.2%) lesion were described as subcategory 4A

by imaging, 19(29.2%) in 4B and 42(64.6%) as 4C.

USG guided core biopsy was able to draw

conclusive findings of histopathology in 97(97%)

cases. Only 3(3%) cases were reported as doubtful

findings and advised for re-biopsy. With no

complication in majority cases (88, 88%) and minor

complication in 12(12%) cases, USG guided core

biopsy revealed 97% sensitivity. Conclusion: USG

guided core biopsy is the effective diagnostic tool

for suspicious breast lesions and percentage of

malignant breast lesions within BI-RADS 4

subcategories in our population lies into BI-RADS

4 malignancy probability range.
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Introduction:

In female, complex breast structure and extreme
sensitivity to endocrine influences on a number of
pathological conditions, most disease of breast
present as palpable lump, inflammatory lesions,
nipple secretions or mammographic abnormalities.

Because breast lump may not exhibit distinctive
physical findings, imaging evaluation is necessary
in almost all cases to characterize the lesion into
benign and malignant  and screen the reminder
of each breast for additional lesion if the patient
is age 40 years or older. Breast lesions may be
divided into benign and malignant lesions.

There are several types of benign tumours (non-
cancerous) & inflammatory lesions that may
develop with in different areas of the breast. The
common benign lesions are fibroadenoma,
fibrocystic disease, cysts, duct ectasia, abscess,
chronic mastitis, fat necrosis and lipoma.1

Common forms of breast cancer are lobular
carcinoma in situ, ductal carcinoma in situ,
infiltrating ductal carcinoma. Less common forms
of breast cancer are medullary carcinoma,
mucinous carcinoma, tubular carcinoma,
inflammatory breast cancer, Paget’s disease of the
nipple etc.2

Breast cancer is most common cause of cancer
death in women and overall fifth common cause
of cancer deaths in the world.3 Breast cancer most
commonly occur in woman with a positive family
history than general population. In Bangladesh,
National Institute of Cancer Research and
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Hospital (NICRH) reported, 5255 breast cancer
cases were diagnosed during the period 2005–
2010; the mean age of the breast cancer patients
was 41.8 years (age range 15–94 years).
GLOBOCAN has estimated that 7142 women died
of breast cancer in Bangladesh in 2012. A maternal
health survey estimated that cancer was
responsible for 21% of all women’s deaths in the
reproductive age range.4

Breast cancer detection in its earliest stage is the
main goal of imaging in breast. Mammogram &
ultrasonogram followed by biopsy is the standard
method for diagnosing a breast lump. By USG
guided biopsy, more tissue can be taken more
precisely and hence, it plays role in diagnosis.
Early detection of breast cancer offers an
important prospect of improving the outcome of
disease.5

Mammography is special type of x-ray imaging
that uses low dose x-ray, high contrast, high
resolution film, and an x-ray system designed
specifically for mammography to create detailed
images of the breast. The mean MGD (mean
glandular dose) is 1.02 ± 0.5 mGy (milligray). For
compressed breast thickness range of 50–60 mm,
the MGD is 0.94 ± 0.3 mGy.6 Digital
mammography is a highly accurate tool for breast
cancer detection having sensitivity 97%, specificity
64.5% and diagnostic accuracy of 89.3%.7 The
performance of mammogram is reduced in women
with dense breast as mammograms are
summation images, with all breast tissue
overlapping in each view. Lump may not be
visualized because of overlying dense breast
tissue. Mammography can miss far posterior lump
in the retro-mammary space because of
inadequate positioning of deep space.

Ultrasound is an attractive supplement to
mammogram because it is widely available,
relatively inexpensive and well-tolerated by the
patients. Ultrasound images display tissue
without overlap. Ultrasound plays a key role in
differentiating cystic from solid masses. It is useful
in the evaluation of palpable lump not visible in
radiographically dense breasts, abscess and in
young patients susceptible to radiation damage.8

Increased use of sonography necessitates a
standardized method for lesion characterization,
description and reporting. American College of

Radiology (ACR) in 2003 established the Breast
Imaging-Reporting and Data System (BI-RADS).
BI-RADS provides the categorization system for
sonography features including shape, margin,
lesion boundary, orientation, echogenicity,
posterior acoustic and associated features. Thus
the final assessment and associate recommen-
dations are based on analysis of multiple features.9

In 2013, ACR issued the fifth edition of the BI-
RADS to standardize the risk evaluation of breast
lesions. A BI-RADS 4 lesion refers to a suspicious
abnormality, which may not have the
characteristic morphology of breast cancer but
have a definite probability (> 2% but < 95%) of
being malignant. Biopsy is recommended for these
lesions.10 It is subcategorized into 4A, 4B and 4C.
Category 4A lesions have > 2% to d” 10% likelihood
of malignancy, category 4B > 10% to d” 50%
likelihood of malignancy and category 4C > 50%
to < 95% likelihood of malignancy.11

Biopsy by image guidance system is feasible and
decreases procedure time. It reduces needle
motion and thus has the potential to reduce
patient morbidity. Moreover, less operator
experience is required for successful breast biopsy
than using the freehand technique.12

This study is intended to observe the success rate
of USG guided biopsy of BI-RADS 4 breast lesions
declared by both mammogram and ultrasonogram
in relation to histopathological outcome. As the
aggressive procedure is less preferable, the study
will show its necessity. Detection of breast cancer
in its earliest possible stage is the ultimate goal.
The role of radiologist is therefore vital.

Materials and methods:

This cross-sectional study was carried out in the
Department of Radiology and Imaging, BSMMU,
from January 2018 to December 2019. Patients,
who were advised for ultrasonography &
mammography in department of Radiology &
Imaging, sent from outdoor department of surgery
and gynecology, BSMMU and diagnosed having
BI-RADS 4 lesion, advised for biopsy.

All mammograms were done using digital
mammography technique (AMULET Innovality,
Fujifilm) and consisted of at least 2 views for each
breast (cranio-caudal and medio-lateral oblique).
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Supplemental views were obtained when
considered necessary for adequate visualization.

Sonography were done using high resolution linear
array probe (5-12 MHz, Philips iU22). Scans were
done for both breasts including axillary regions.
Color doppler was used if needed to describe the
lesion properly.

For, USG guided biopsy, after taking informed
written consent, patient may be positioned supine
as for a conventional breast ultrasound exam or
in lateral decubitus position if it promotes a safer
access to the lesion. Only the breast to be biopsied
should be uncovered. Equipment used are 14G or
16G core biopsy needle, single or co-axial, with 10
mm or 20 mm cutting lengths, trigger device, 1%
lidocaine without epinephrine, chlorhexidine,
surgical scalpel blade (usually n.11), needle and
syringe for anesthetic, dressing, and sterile gloves.
After, skin antisepsis, local block was done with
1% lidocaine using sonographic guidance while
injecting it. A small incision is made with a scalpel
blade (enough to overcome resistance and allow
the entry of the core-needle biopsy). Study the
target lesion and its best biopsy approach was
determined. USG guided introduction of the core-
needle biopsy and subsequent removal of the
fragments was done. Specimens were preserved
in 10% formaldehyde solution and normal saline.
Then local compression was given to stop any
bleeding. Finally skin cleansing and dressing was
done.

By standard questionnaire, case history,
mammographic and ultrasonography findings and
histopathological reports were recorded. All the
collected data was compiled and tabulated on a
master sheet. Further statistical analysis of the
result was done by using computer software device
with statistical package for social scientists
(SPSS).

Results:

Table-I

Age distribution of the study subject (BI-RADS 4

lesion, biopsy done)

Age in years Percentage

30-35 09

36-40 11

41-45 24

46-50 31

>50 25

Table-II

Location of sonographic & mammographic

abnormalities (from where biopsy was taken)

Breast location Number Percentage

Upper & outer quadrant 39 39

Upper & inner quadrant 14 14

Lower & outer quadrant 23 23

Lower & inner quadrant 03 03

Retro-areolar 21 21

Figs 1 & 2: USG guided core needle biopsy approach in two different BI-RADS 4 suspicious breast

lesions.
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Table-III

Histopathological outcome

Findings Number Percentage

Conclusive findings 97 97

      Benign 32 33

      Malignant 65 67

Inconclusive findings 03 03

Table-IV

Histopathological Type of the pathology

Pathology Number Percentage

Benign (N=32)

Fibroadenoma 14 43.8

Intraductal papilloma 05 15.6

Adenopathy 04 12.5

Firocystic change 04 12.5

Atypical hyperplasia 03 9.4

Phyllodes tumor 01 3.1

Inflammatory disease 01 3.1

Malignant (N=65)

Invasive ductal ca 46 70.8

Ductal ca in situ 07 10.8

Invasive lobular ca 06 9.2

Mixed type 02 3.1

Tubular ca 02 3.1

Metaplastic ca 01 1.5

Medullary carcinoma 01 1.5

Table-V

Malignant lesions of BI-RADS 4

BIRADS-4 Number Percentage

4A 04 6.2

4B 19 29.2

4C 42 64.6

Table-VI

Procedure related complications

Concluding findings Number Percentage

No complication 88 88

Minor complication

Minimal bleeding during 06 06

& after procedure

Mild pain during & 05 05

after procedure

Small hematoma 01 01

after procedure

Total 12 12

Major complication

Large hematoma 0 0

Pneumothorax 0 0

Massive bleeding 0 0

Pseudo-aneurysm Not available for follow up

Infection Not available for follow up

Neoplastic seeding Not available for follow up

Table-VII

Success of USG guided biopsy

Concluding findings Number Percentage

Obvious histological findings 97 97

Suspicious findings 03 03

(recommended for further
biopsy)

Discussion:

This study shows that age distribution of the
patients having BI-RADS 4 breast lesion is 9% in
30-35 years of age group, 11% at 36-40 years of

age group and 24% at 41-45 years group.  Most of
the patients are at the age group of 46-50 years

and 25% patients with age greater than 50 years.

In this study, benign lesion was found in 32 (33%)

cases and malignant in 65 (67%) cases among 97

conclusive findings. Among these, malignancy

found in 4 (6.2%) cases reported as 4A, 19(29.2%)

cases of 4B and 42(64.6%) cases of 4C. This is

within the range of probability of malignancy

categorized by BI-RADS.11
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However, it slightly differs from other studies; like
Zhou et al. found 84.1% malignant lesions
(invasive carcinoma, ductal carcinoma in situ,
lymphoma, and metastases), high-risk in 8.4%
(atypical lesions, papillary lesions, and phyllodes
tumors), and benign in 7.5%.13 Liu et al. found
74(62.7%) lesions were benign and 44(37.3%)
lesions were malignant out of the 118 BI-RADS 4
lesions.14 Elverici et al. found 19.5% malignant
lesions in BI-RADS 4A, 41.5% in BI-RADS 4B and
74.3% in BI-RADS 4C with overall 38.7%
malignant and 61.2% benign lesions in a study of
186 lesions.15 Ismail et al. studied BI-RADS 4
lesions and found 72% malignant & 28% benign
lesions out of 11 clinically presented breast mass
and 66.6% malignant and 33.3% benign lesion
depicted through mammography.16 Radhakrishna,
Gayathri & Chegu found 35(30%) benign and
82(70%) malignant lesions that were categorized
as BI-RADS4.17 Jung et al. found malignancy in
9.4% (463 of 4,900) in category 4A, 47.7% (267 of
560) in category 4B, 83.9% (640 of 762) in category
4C.18

In present study most of the cases (88%) were
accomplished without any complications. 12(12%)
cases minor procedure related complication were
encountered. Only 3% cases were described as
doubtful histopathological findings and suggested
for further biopsy. Limitation of the study includes
failure to perform a biopsy for lesions that are not
seen on ultrasound and losing patients for long
term follow up, as most of the patients were
surgically treated or not available.

97% cases were successfully approached by USG
guided core biopsy in correlation with conclusive
diagnosis by histopathology. It indicates, USG
guided biopsy having 97% sensitivity. Smith et
al.19 found sensitivity 97%, Schoonjans and
Brem20 96%, Bolívar et al.21 97%, Crystal et al.22

96%, Dillon et al.23 98%, Lucena et al.24 94%,
Schueller et al.25 98.5% and Youk et al.26 97.5%.
Hatada et al.27 studied that, sensitivity of USG
guided core biopsy was 86.2%, the specificity was
95.8%, and the accuracy was 89% and for combined
biopsy, the sensitivity, specificity, and accuracy
were all 100%. They concluded that USG guided
core biopsy can markedly improve the
preoperative diagnosis of breast cancer. Osanai
et al.28 studied the accuracy rates of histological

findings for the specimens obtained by USG guided
core biopsy were 94.1% in histological type, 100%
in direct infiltration, 82.4% in lymphatic

infiltration, 82.4% in venous infiltration, 94.1% in
histological grading and 82.4% in intraductal
spread and concluded that this approach aas
useful for making reliable preoperative
histopathological diagnosis and may substitute
fine needle aspiration biopsy and surgical biopsy.
Zhou et al.13 studied overall false-negative rates
of 1.4% by ultrasound-guided 16G and 18G core
needle biopsy and concluded as accurate and
reliable alternatives to surgical biopsy for
ultrasound-visible breast lesions. For both 16G
and 18G, the absolute sensitivities and agreement

rates were better for mass lesions than for non-
mass lesions, reaching sensitivity for mass as
94.2% and non-mass as 89.5%. Apesteguía &
Pina29 found high sensitivity value of ultrasound
guided core biopsy about 97.5% and it offers many
advantages over other imaging techniques to guide
a biopsy and those are non-ionizing radiation, low
cost, full control of the needle in real time,
accessibility in difficult locations, multidirectional
punctures and excellent comfort for patients and
radiologists.

Conclusion:

The study concludes that USG guided biopsy is
the effective diagnostic tool and percentage of
malignant breast lesions within BI-RADS 4
subcategories in our population lies into BI-RADS
4 malignancy probability range. Ultrasound
guided percutaneous core needle breast biopsy is
a minimally invasive procedure, involves no
ionizing radiation, possess full control of the needle
position in real time, readily available, allows
accessibility of difficult places, such as the axilla
or near the nipple, no need for breast compression
and allows comfort for patients and radiologists,

safe and highly accurate. Approach of USG guided
core biopsy in suspicious breast lesions (BI-RADS
4) depicted by USG & mammography in relation
to histopathological outcome: a cross sectional
study of 100 cases in a tertiary care center. It can
be concluded that, USG guided core biopsy
procedure in suspicious breast lesions (BI-RADS
4) is the appropriate method of evaluation.
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