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ABSTRACT

Background: Core needle biopsy (CNB) is widely used for preoperative diagnosis of breast cancer. Its accuracy in determining
histological type and tumor grade remains clinically important for treatment planning.

Objective: To evaluate the diagnostic accuracy of CNB in identifying histological type and Scarff—Richardson (Nottingham) grade

in invasive breast carcinoma.

Methods: A retrospective study was conducted at Narayan Medical College and Hospital from January 2023 to December 2024. A
total of 100 patients with invasive breast cancer who underwent CNB followed by surgical excision were included. Histopathological

findings from CNB were compared with final surgical specimens.

Results: The agreement for histological typing was 92%, with a sensitivity of 93% and specificity of 88% (k= 0.84, p <0.001). The
overall agreement for tumor grading was 78%, showing moderate concordance (k = 0.68, p < 0.01).

Conclusion: CNB is highly accurate for histological typing and moderately accurate for grading, supporting its role in preoperative

decision-making.
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INTRODUCTION

Breast cancer remains the most common malignancy among
women worldwide and a leading cause of cancer-related
mortality [1]. Early and accurate diagnosis plays a crucial
role in guiding treatment decisions and improving outcomes
[2]. Core needle biopsy (CNB) has become the standard
diagnostic tool due to its minimally invasive nature and
high diagnostic yield [3].

Compared to fine-needle aspiration cytology, CNB
provides tissue architecture, allowing histological typing
and grading [4]. The Scarff—Richardson grading system,
later modified as the Nottingham grading system, is
essential in prognostication and therapeutic planning [5].

Despite its advantages, discrepancies between
CNB and excisional biopsy findings may occur due to
tumor heterogeneity and sampling error [6—8]. Accurate
preoperative grading is critical in determining neoadjuvant
therapy eligibility [9].

Previous studies have reported variable concordance
rates for tumor grading ranging from 60% to 85% [10-13].
Advances in imaging guidance and biopsy techniques have
improved diagnostic precision [14].

This study aims to evaluate the accuracy of CNB in
determining histological type and Scarff—Richardson grade
in invasive breast carcinoma in a tertiary care setting.
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MATERIALS AND METHODS
Study Design
Retrospective observational study.

Study Setting
Narayan Medical College and Hospital.

© The Author(s). 2026 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http.//
creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commonts license, and indicate if changes were made. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this

article, unless otherwise stated.


http://www.ijpbr.in/
https://doi.org/10.30750/ijpbr.7.1.1

Supriya Sharma et al. / Indian J. Pharm. Biol. Res., 2026; 14(1):62-65

Study Duration
January 2023 to December 2024.

Sample Size
100 patients.

Inclusion Criteria

* Histologically confirmed invasive breast carcinoma
»  Patients who underwent CNB followed by surgery

Exclusion Criteria

* Inadequate biopsy samples
»  Patients receiving neoadjuvant therapy prior to surgery

Data Collection

Clinical and histopathological data were retrieved from
hospital records.

Statistical Analysis

Data were analyzed using SPSS v25. Sensitivity, specificity,
accuracy, and Cohen’s kappa coefficient were calculated.
p<0.05 was considered statistically significant.

REesuLTs

A total of 100 patients with histologically confirmed
invasive breast carcinoma were included in the study. The
mean age of the study population was 52.4 £+ 10.6 years.
All patients underwent core needle biopsy (CNB) followed
by definitive surgical excision, and findings from both were
compared.

Baseline Profile

The majority of patients presented with invasive ductal
carcinoma, followed by invasive lobular carcinoma and
other subtypes. The distribution of histological types
identified on CNB and surgical specimens is summarized
in Table 1 and illustrated in Figure 1.

As shown in Table 1, the overall agreement rate for
histological typing between CNB and surgical specimens
was 92%. The sensitivity and specificity for correct
histological typing were 93% and 88%, respectively, with
an overall diagnostic accuracy of 91%. The agreement
between the two methods was strong, with a Cohen’s kappa

() value of 0.84. The agreement for histological typing was
statistically significant (p < 0.001).

Tumor Grading Concordance

Comparison of tumor grading using the Scarff—Richardson
(Nottingham) system between CNB and surgical specimens
is presented in Table 2 and depicted in Figure 2.

As shown in Table 2, the overall agreement for tumor
grading was 78%. The agreement was moderate, with a
kappa (k) value of 0.68. A tendency for underestimation of
higher tumor grades on CNB was observed in a subset of
cases. The grading concordance was statistically significant
(p<0.01).

Diagnostic Performance

The overall diagnostic performance of CNB in comparison
to the final histopathological diagnosis is summarized in
Table 3.

As shown in Table 3, CNB demonstrated high
sensitivity and good overall accuracy in determining
histological type, supporting its reliability as a diagnostic
modality.

Figure 1 demonstrates the relative frequency of
different histological types identified in the study population,
highlighting the predominance of invasive ductal carcinoma.
The distribution pattern observed in CNB closely mirrors that
of the surgical specimens, reinforcing the high agreement
reported in Table 1.

Figure 2 illustrates the comparison of tumor grades
between CNB and surgical specimens. While most Grade I1
tumors showed good agreement, a proportion of Grade III
tumors were underestimated on CNB, as reflected in Table 2.

Discussion

This study demonstrates high accuracy of CNB in
determining histological type, consistent with prior studies
reporting concordance above 90% [15-18]. The strong
kappa value further supports reliability.

Tumor grading showed moderate concordance,
similar to earlier findings [19-21]. Underestimation of
higher grades is a known limitation attributed to sampling
error and tumor heterogeneity [22].

Table 1: Distribution and Concordance of Histological Type

Histological Type CNB (n) Surgical Specimen (n) Agreement (%)
Invasive ductal carcinoma 82 85 94
Invasive lobular carcinoma 10 9 90
Others 8 6 85
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Table 2: Comparison of Scarff-Richardson Grade Between CNB
and Surgical Specimen

Grade  cng gy SwEiedl o dgeemen
Grade I 22 20 75
Grade II 50 48 80
Grade III 28 32 76

Table 3: Diagnostic Performance of Core Needle Biopsy

Parameter Value (%)
Sensitivity 93
Specificity 88
Positive Predictive Value (PPV) 90
Negative Predictive Value (NPV) 85
Overall Accuracy 91
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Figure 2: Concordance of Tumor Grading

Accurate grading is essential for selecting appropriate
therapeutic strategies, particularly in deciding neoadjuvant
chemotherapy [23]. Improved imaging-guided biopsy
techniques may enhance accuracy [24].

Limitations include retrospective design and limited
sample size [25].

CoNCLUSION

Core needle biopsy is highly reliable for determining
histological type and reasonably accurate for grading
invasive breast carcinoma. It remains an essential diagnostic
tool in clinical practice.
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