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Abstract

Background: Biopsy methods, including core needle and open surgical biopsy are commonly used for diagnosing
suspicious breast lesions. This study aimed to analyse the biopsies performed for suspected breast cancers at our
centre and assess their diagnostic accuracy. Methods: A retrospective review of all biopsies for suspected breast
cancer conducted between January 2018 and December 2022 at the Irrua Specialist Teaching Hospital was carried
out. Results: Among 117 patients, 43.6% underwent core needle biopsy, and 56.4% underwent open surgical biopsy,
with mean ages of 47.8+13.5 and 47.0£11.6 years, respectively. In the core needle biopsy group, 13.7% of lesions
were benign, 82.4% were malignant, one case was misdiagnosed as benign, and one was inconclusive. In the open
surgical biopsy group, 7.6% of lesions were benign, and 92.4% were malignant. The diagnostic accuracies for core
needle and open surgical biopsies were 96.1% and 100%, respectively, correlating well with postsurgical
histological findings. Complications such as bleeding, hematoma formation, ulceration, and wound infection were
observed with open surgical biopsy. Conclusion: Core needle and open surgical biopsies were effective in
diagnosing suspicious breast lesions at our centre, with similar findings. Core needle biopsy was minimally invasive
and had no observed complications in this study.
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Introduction

Breast cancer is a significant global health concern,
being the most common malignancy among women
worldwide.'It is the leading cause of cancer related
deaths in African women”and the second leading cause
in Caucasians following lung cancer.’

The discovery of a breast lump is a common concern
for women of all ages, leading many to seek medical
attention at surgical outpatient clinics due to increased
awareness of breast cancer.” Clinical assessment may
not always distinguish between benign and malignant
lumps, necessitating biopsies for definitive diagnosis.
Open surgical biopsies such as incisional and
excisional biopsies, were historically performed to
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obtain a definitive diagnosis.” Core needle biopsy has
now become the preferred method due to its accuracy
and ability to provide enough tissue for
histopathological analysis.® Image guidance further
enhances the accuracy of core needle biopsy, making it
a common choice for diagnosing breast lesions in many
centres.

Core needle biopsy (CNB) is a faster, less traumatic,
and more cost-effective alternative to open surgical
biopsy with fewer complications and a shorter recovery
time.” However, the accuracy of core needle biopsy
results may be a concern without an interventional
radiologist for image-guided biopsies, in which case
open surgical biopsy may be preferred.

This study aimed to evaluate the accuracy of CNB and
open surgical biopsy and to determine the extent to
which CNB can be a reliable alternative to open
surgical biopsy at our institution.
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Material and Methods

This retrospective review included all patients who
underwent diagnostic evaluation for suspicious breast
lumps through biopsies at the Department of Surgery,
Irrua Specialist Teaching Hospital, Irrua, Nigeria, from
January 2018 to December 2022. Approval was
obtained from the hospital’s Health Research and
Ethics Committee (reference no:
ISTH/HREC/20230810/500), and the study followed
the principles of the Helsinki Declaration.

Inclusion criteria

All patients aged 18 years and above who underwent
open surgical biopsies or freehand core needle biopsies
for suspicious palpable breast lesions during the
specified period were included in the study.

Exclusion criteria

Patients under 30 years of age with clinical and
sonographic features suggestive of fibroadenoma, as
well as those with incomplete medical records were
excluded from the study.

Source of data

The general surgery unit records provided the hospital
numbers of patients who underwent biopsies for
suspicious breast lesions within the study period. The
retrieved case notes from the hospital medical records
were used to gather information about the demographic
profile, duration of symptoms, size of the breast mass,
histologic diagnosis from both biopsy methods, and
complications following the procedures. The gold
standard for confirming breast lesion diagnosis was the
histology obtained from mastectomy specimens or
excision Dbiopsies in cases of benign lesions
(postsurgical histology).

Data analysis

Deidentified data were collected in an Excel sheet and
analysed using Statistical Product and Service
Solutions (SPSS) software version 25. Frequencies,
means, and standard deviations were calculated.
Sensitivity, specificity, positive predictive value,
negative predictive value, and accuracy of histological
results from core needle and open surgical biopsies
were analysed. Statistical tests included Student’s t-test
and chi-square test, with significance set at p < 0.05 at
a 95% confidence level.

Results

A total of 117 patients with complete data were
included in the study out of 148 patients who
underwent biopsy during the study period. Among
them, 51 (43.6%) patients underwent CNB, and 66
(56.4%) underwent open surgical biopsy. The study
included 111 (94.9%) females and 6 (5.1%) males,
with a ratio of 18.5:1. The mean age for CNB patients
was 47.8+13.5 years and for open biopsy patients was
47.0+11.6 years, with no significant difference (p =
0.72). The mean duration of symptoms was 14.1£23.2
months for CNB and 10.1£9.5 months for open
biopsies, also not significant (p = 0.21). Other
clinicopathologic characteristics are presented in Table
1, showing no significant differences between the two
groups.

Tablel: Clinicopathologic characteristics of patients

Variable CNB Open X2 p-

(n=151) biopsy value
(n = 66)

Age (years)

<39 15 (29.4) 19 (28.8) 5.631 0.228

40 -49 15 (29.4) 22 (33.3)

50-59 8 (15.7) 16 (24.2)

60 — 69 12 (23.5) 6(9.1)

>70 1(2.0) 3(4.5)

Sex

Male 3(5.9) 3 (4.5) 0.106 0.75

Female 48 (94.1) 63 (95.5)

Size of mass (cm)

<2 0 (0.0) 0 (0.0) 4390  0.036

2-5 17 (33.3) 11 (16.7)

>5 34 (66.7) 55 (83.3)

Axillary swelling

Yes 33 (64.7) 51(77.3) 2224 0.134

No 18 (35.3) 15 (22.7)

Histology type

Benign 7 (13.7) 5(7.6) 1.182 0.277

Malignant 44 (86.3) 61 (92.4)

Stage

1A 0 (0.0) 2(3.3) 9.442 0.224

ITA 2 (4.5) 4 (6.6)

1B 6 (13.6) 2(3.3)

A 3(6.8) 8(13.1)

1B 19 (43.2) 31 (50.8)

ic 0 (0.0) 1(1.6)

v 14 (31.8) 13 (21.3)

Immunohistochemistry

Lumina A 4(22.2) 8 (34.8) 4.865 0.433

Lumina B 0 (0.0) 3(13.0)

Triple 8(44.4) 9 (39.1)

Negative

HER 2 6(33.3) 3(13.0)

Positive
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CNB: Core needle biopsy; HER 2: Human epidermal
growth factor receptor 2

Pathologic evaluation revealed that 89.7% of the
samples were malignant, while 10.3% were benign.
Invasive carcinoma NSTs were the most common
malignant lesions (74%), and fibroadenomas were the
most common benign lesions (50%). All male patients
had invasive carcinoma NSTs. Figures 1 and 2
illustrate the spectrum of pathologic lesions among the
patients.
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Fig. 1: Histology of malignant lesions
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Fig. 2: Histology of benign lesions

Histology results from core needle biopsies showed 42
(82.4%) malignant lesions, 8 (15.7%) benign lesions,
and | inconclusive result. Postsurgical specimen
histology revealed 44 (86.3%) malignant and 7 (13.7%)
benign lesions. Core needle biopsy had 82.4% true-
positive cases, 0% false-positive cases, 3.9% false-
negative cases, and 13.7% true-negative cases, as

shown in Table 2. Open biopsy results were consistent
with postsurgical histology for all cases (Table 3).

Table 2: Correlation of core needle biopsy with
postsurgical histological findings

CNB Postsurgical Histology = Pearson’s p-
rho value
Malignant Benign Total
(%) () (%)
Malignant 42 (954) 0(0) 42 0.867 <
(82.3) .001

Benign 1(2.3) 7 8
(100.0) (15.7)
Inconclusive 1 (2.3) 0(0.0) 1(2.0)

CNB: core needle biopsy

Table 3: Correlation of open surgical biopsy with
postsurgical histological findings

Open Postsurgical Histology Pearson’s p-
biopsy rho value

Malignant Benign Total

(%) (%) (%)

Malignant 61 0(0.0) ol <.001
(100.0) (92.4) 1.000

Benign 0 (0.0) 5 5

(100.0)  (7.6)

Sensitivity, specificity, positive predictive value,
negative predictive value, and diagnostic accuracy are
shown in Table 4 with open surgical biopsy slightly
outperforming core needle biopsy.

Table 4: Diagnostic validities of core needle and open
biopsies

Variable CNB Open biopsy
Sensitivity 100.0 100.0
Specificity 95.5 100.0
PPV 100.0 100.0
NPV 87.5 100.0
Diagnostic accuracy ~ 96.1 100.0

CNB: Core needle biopsy; PPV: Positive predictive
value; NPV: Negative predictive value

Complications were minimal, with one patient each
experiencing  bleeding, = hematoma  formation,
ulceration, and wound infection after open biopsy,
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while no complications were reported following core
needle biopsy (Table 5).

Table 5: Complications of biopsies

Variable CNB Open biopsy
Bleeding 0 1
Hematoma 0 1
Infection 0 1
Ulceration 0 1

CNB: Core needle biopsy

Discussion

A suspicious breast lesion detected on breast self-
examination, clinical breast examination or imaging
needs pathological examination and confirmation
before treatment. There are three main types of
diagnostic procedures: fine needle aspiration cytology
(FNAC), core needle biopsy (CNB) and open surgical
biopsy. Each method has its benefits and limitations.
Open surgical biopsy is reliable and used to be the
most preferred method because it provides a larger
specimen for examination. It was shown to be highly
accurate in a previous systematic review.” This was
also evident in this study, with a sensitivity, specificity,
PPV, NPV, and diagnostic accuracy of 100%.
However, percutaneous breast biopsies are now
commonly used for diagnostic purposes instead of open
surgical procedures.®

This method is considered cost-effective and helps in
better preoperative planning by reducing the need for
multiple surgeries. Fine needle aspiration cytology is a
quicker and cheaper option but has limitations in
confirming invasive disease and providing tissue for
immunohistochemistry (IHC). In cases where
malignancy is suspected, a follow-up core needle
biopsy may be necessary. This is especially important
for women who choose to have a mastectomy right
away or are planning to undergo neoadjuvant
chemotherapy. Core needle biopsy can distinguish
between invasive disease and ductal carcinoma in situ
(DCIS) and allows for immunohistochemical
assessment of estrogen receptor (ER), progesterone
receptor (PR), and human epidermal growth factor
receptor 2 (HER-2) status. These factors are crucial for
treatment decisions and rely on the presence of
invasion.® Similar concerns with FNAC were also
noted in a previous study conducted at this centre.’

Although breast cancer assessment by either FNA or
CNB is now considered the standard of care,
particularly image-guided or stereotactic, it is still not a
routine procedure in many developing countries'’. This
may be due to the paucity of interventional radiologists
or experience of surgeons in the use of ultrasound-
guidance. Open biopsy was still the most commonly
used technique for the diagnosis of breast lesions in
56.4% of the patients in this study. We therefore
decided to test the utility of freehand core biopsy and
open surgical biopsy for clinically suspicious breast
lumps. The CNB group and open surgical biopsy group
had comparable clinicopathological characteristics. The
open biopsy findings in this study correlated with their
postsurgical histology in all of the benign and
malignant cases, which had always been the case from
historical data.” Core needle biopsy findings correlated
with their postsurgical histological findings in 49 of 51
patients (96.1%), which included 42 of 44 (95.1%)
malignant lesions and all benign lesions. There were no
false-positive results. Mehta et al. reported similar
findings in their study of 106 patients with palpable
breast lumps."'

Other studies have shown that CNB is highly effective
in diagnosing breast lesions, with a sensitivity ranging
from 88.9% to 98.1% and specificity between 91.3% to
100%."""" This retrospective study in a tropical low-
income setting supports the accuracy and reliability of
CNB for diagnosing cancer in individuals with breast
lesions. Our study achieved a high sensitivity of 95.5%,
and a specificity of 100%, with a positive predictive
value, negative predictive value, and diagnostic
accuracy of 100%, 77.8% and 96.1%, respectively,
even when using freehand technique. These results
align with the findings reported by Dimitrov et al."*
Most authors have reported results for sensitivity,
specificity, PPV and diagnostic accuracy that are very
similar to ours.'"'>'*'® The negative predictive value in
our study may have been affected by the limited
number of patients with benign conditions. A meta-
analysis of CNB accuracy showed a low risk of breast
cancer despite benign results, with less than 1% in the
US and 4-6% in Europe."’

The study results, in conjunction with previous
research, support the reliable use of CNB as the initial
diagnostic step for palpable breast lesions due to its
high sensitivity, specificity, and accuracy in detecting

Arch.Clin. Res.Vol. 8 Oct., 2024 |11



Tagar , Kpolugbo, Ehiagwina, et al;Diagnostic accuracy of core-needle and open surgical biopsies for palpable breast lesions .......

both malignant and benign cases. The 3.9% false
negative rate in our study was slightly higher than
reported by Fattahi et al.'®, possibly due to sampling
error or needle size. Larger needles are preferred for
breast mass biopsies to capture more tissue and reduce
false negatives. Using a 14G needle may improve
diagnostic accuracy without increasing risk.'*Taking
multiple core samples and using image guidance can
further reduce sampling errors.

Our observations show that CNB can accurately be
used in diagnosing both benign and malignant breast
lesions. Benign lesions like fibroadenoma and
fibrocystic changes were diagnosed with precision,
similar to open surgical biopsy. Malignant lesions such
as medullary, mucinous, lobular, and papillary
carcinomas were also accurately identified on CNB
sections, consistent with previous study by Samantaray
et al.” We even successfully diagnosed a case of
papillary carcinoma with CNB, a diagnosis that might
easily be missed with needle biopsies as noted by
Mehta et al.'' Differentiating between benign and
malignant papillary lesions can be challenging on both
FNAC and CNB as they target the centre of the lesion
while invasion typically occurs at the periphery."

In this study, 41 patients (39.0%) underwent
immunohistochemistry. Of these, 18 (43.9%) were
from the CNB group, and 23 (56.1%) were from the
open surgical biopsy group. A comparison of the IHC
results between the two groups using Pearson’s chi-
square test (p = 0.433) showed no significant difference
in the reported cases. Due to the retrospective nature of
the study, we could not determine the concordance rate
between CNB and open surgical biopsy as each patient
had only one THC test from either procedure. However,
previous studies have demonstrated good agreement in
IHC results between CNB and open surgical biopsy,
indicating that CNB can confidently be used for the
analysis of ER, PR, and HER-2/neu status in malignant
breast lesions.””*' Hormone receptors play a crucial
role in predicting response to endocrine therapy and
prognosis. Therefore, early assessment of hormone
receptor status through CNB can enable surgical
oncologists to make informed treatment decisions
promptly for patients diagnosed with breast cancer.

The absence of complications in the patients who
underwent CNB in this study is consistent with

findings from previous study by Gana et al.”> In our
study, we observed complications such as bleeding
(1.5%), hematoma formation (1.5%), ulceration
(1.5%), and wound infection (1.5%) with open biopsy.
These complication rates were lower than those
reported in the study by Gana et al., where open
surgical biopsy was associated with higher rates of
bleeding (5.6%), hematoma (1.9%), and wound
infection (7.4%). A systematic review by Dahabreh et
al. found that 2-10% of open surgical biopsies resulted
in hematoma formation and 3.8-6.3% were
complicated by infection.”> However, the incidence of
complications with CNB was less than 1% in their
review.

Limitations

The retrospective nature of this review did not allow
for an objective comparison between the diagnostic
accuracy of core needle biopsy and open surgical
biopsy. This can only be achieved with a randomized
controlled trial.

Conclusion

Core needle biopsy is a viable method for diagnosing
benign or malignant breast lesions, especially in
resource-limited settings like ours. This study
demonstrates that core needle biopsy is safe and
accurate, similar to open surgical biopsy, in providing
the correct diagnosis. Based on the evidence presented,
core needle biopsy can be considered a reliable
alternative to open surgical biopsy, with similar
sensitivity, specificity, and diagnostic accuracy. Given
the advantages and drawbacks of both techniques, we
believe that core needle biopsy could be a valuable
option for diagnosing palpable breast lesions in our
institution.
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