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Abstract: 
Background: Core needle biopsy (CNB) is widely used for preoperative diagnosis of invasive breast cancer. 
Accurate determination of histological type and Scarff-Bloom-Richardson (SBR) grade is critical for prognosis 
and treatment planning. 
Objective: To evaluate the accuracy of CNB in determining histological type and SBR grade by comparing CNB 
results with surgical excision specimens. 
Methods: A retrospective study was conducted on approximately 130 invasive breast cancer patients over 24 
months in Pathology Department at RNT Medical College, Udaipur. Histological type and SBR grade from CNB 
samples were compared with surgical specimens. Concordance rates, kappa statistics, sensitivity, specificity, and 
predictive values were calculated. 
Results: Histological type concordance between CNB and surgical specimens was 88.5% (κ=0.80), with invasive 
ductal carcinoma showing the highest agreement (92%). SBR grade concordance was moderate at 75.4% (κ=0.62). 
CNB demonstrated sensitivity and specificity of 88.5% and 94.0% for histological typing, and 75.4% and 88.5% 
for SBR grading, respectively. Discrepancies were mainly due to tumor heterogeneity and limited sampling in 
CNB. 
Conclusion: CNB is a reliable tool for histological typing but shows moderate accuracy for tumor grading. 
Surgical excision remains necessary to confirm tumor grade and guide treatment. 
Keywords: Core needle biopsy, invasive breast cancer, histological type, Scarff-Bloom-Richardson grade. 
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Introduction

Invasive breast cancer remains one of the leading 
causes of morbidity and mortality among women 
worldwide, emphasizing the critical need for precise 
diagnostic modalities to guide effective clinical 
management [1]. Early and accurate 
histopathological evaluation of breast lesions not 
only influence treatment strategies but also 
significantly impacts patient outcomes. Among the 
various diagnostic tools, core needle biopsy (CNB) 
has emerged as a minimally invasive, cost-effective, 
and widely used preoperative technique for 
obtaining representative tissue samples from 
suspicious breast masses. CNB allows for 
preliminary diagnosis, facilitating timely treatment 
planning without the need for immediate surgical 
intervention [2,3]. 

The histological classification and grading of breast 
cancer are paramount for prognostication and 
therapeutic decision-making. The Scarff-Bloom-

Richardson (SBR) grading system, also known as 
the Nottingham grading system, evaluates three key 
morphological parameters—tubule formation, 
nuclear pleomorphism, and mitotic count—to 
determine tumour differentiation and biological 
aggressiveness. This grading directly correlates with 
tumour behaviour and patient survival, making it 
indispensable in routine pathological assessment [4]. 

Despite surgical excision biopsy being the definitive 
standard for comprehensive tumour evaluation, it is 
associated with greater invasiveness, longer 
recovery times, and higher healthcare costs. 
Consequently, reliance on CNB for preoperative 
histological typing and grading has increased [5]. 
However, the inherent heterogeneity within breast 
tumours raises concerns regarding CNB’s accuracy 
in reflecting the true histological type and SBR 
grade of the entire lesion. Sampling errors, tumour 
heterogeneity, and limited tissue volume in CNB 
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specimens may lead to discordance with surgical 
pathology findings, potentially impacting treatment 
choices [6]. 

Therefore, assessing the concordance between CNB 
and surgical excision specimens is essential to 
validate the reliability of CNB in clinical practice. 
Understanding the accuracy of CNB in determining 
both histological subtype and tumour grade can 
improve diagnostic confidence, optimize patient 
management, and reduce the need for repeat biopsies 
or unnecessary surgeries. This study aims to 
evaluate the diagnostic performance of core needle 
biopsy in identifying the histological type and 
Scarff-Bloom-Richardson grade in invasive breast 
cancer, thereby providing insight into its clinical 
utility and limitations. 

Materials and Methods 

This retrospective observational study was 
conducted over a period of 24 months in Pathology 
Department at RNT Medical College, Udaipur, 
Rajasthan. Approximately 130 patients diagnosed 
with invasive breast cancer were included in the 
study. All patients underwent core needle biopsy 
(CNB) followed by surgical excision of the breast 
tumor. 

Inclusion Criteria: Patients diagnosed with 
invasive breast cancer confirmed by both CNB and 
subsequent surgical excision histopathology reports 
were included in the study. 

Exclusion Criteria: Patients with non-invasive 
breast lesions, inadequate histological data, or those 
who received neoadjuvant therapy before surgery 
were excluded to avoid bias in histological grading. 

Data Collection: Histopathological data from CNB 
and surgical excision specimens were retrieved from 
the pathology records. The histological type was 

classified according to the World Health 
Organization (WHO) criteria, and tumor grading 
was performed using the Scarff-Bloom-Richardson 
(SBR) grading system, which assesses tubule 
formation, nuclear pleomorphism, and mitotic 
count. 

Evaluation of Concordance: The histological type 
and SBR grade obtained from CNB samples were 
compared with those from the corresponding 
surgical specimens. Concordance rates between the 
two methods were calculated to evaluate the 
accuracy of CNB. 

Statistical Analysis: Statistical analysis was 
performed to determine the agreement between 
CNB and surgical specimens using kappa statistics. 
Sensitivity, specificity, positive predictive value 
(PPV), and negative predictive value (NPV) of CNB 
in diagnosing histological type and SBR grade were 
also calculated to assess diagnostic performance. 

Results 

The study included 130 patients diagnosed with 
invasive breast cancer, aged between 30 and 75 
years, with a mean age of 53 years. Among them, 
65% were postmenopausal, and 35% were 
premenopausal. 

Histological Type Concordance: Comparison 
between core needle biopsy (CNB) and surgical 
excision specimens showed a high concordance rate 
of 88.5% (115 out of 130 cases) for histological 
typing. The most common histological subtype was 
invasive ductal carcinoma (IDC), identified in 100 
patients. CNB correctly diagnosed IDC in 92 of 
these cases, resulting in a concordance rate of 92%. 
Invasive lobular carcinoma was found in 18 patients, 
with CNB correctly identifying 14 cases (77.8%). 
Mixed carcinoma was seen in 12 cases, with CNB 
concordance in 6 cases (50%).

 
Table: 1 

Histological Type Total Cases Concordant Cases Concordance Rate (%) 
Invasive Ductal Carcinoma 100 92 92.0 
Invasive Lobular Carcinoma 18 14 77.8 
Mixed Carcinoma 12 6 50.0 
Overall 130 115 88.5 

 
Scarff-Bloom-Richardson (SBR) Grade 
Concordance: The overall concordance rate for 
SBR grading between CNB and surgical specimens 
was moderate at 75.4% (98 out of 130 cases). The 
concordance rates by grade were as follows: 

• Grade I: 35 out of 44 cases (79.5%) 
• Grade II: 45 out of 60 cases (75%) 
• Grade III: 18 out of 26 cases (69.2%)

 
Table: 2 

SBR Grade Total Cases Concordant Cases Concordance Rate (%) 
Grade I 44 35 79.5 
Grade II 60 45 75.0 
Grade III 26 18 69.2 
Overall 130 98 75.4 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Rajak et al.                            International Journal of Current Pharmaceutical Review and Research  

2119   

Statistical Agreement and Diagnostic Accuracy: 
The kappa statistic for histological type concordance 
was 0.80, indicating strong agreement, while the 
kappa for SBR grade concordance was 0.62, 
indicating moderate agreement. 

The diagnostic performance of CNB in detecting 
histological type was: 

• Sensitivity: 88.5% 
• Specificity: 94.0% 
• Positive Predictive Value (PPV): 97.0% 
• Negative Predictive Value (NPV): 76.0% 

For SBR grading, the sensitivity and specificity 
were: 

• Sensitivity: 75.4% 
• Specificity: 88.5% 
• PPV: 83.0% 
• NPV: 78.0% 

Discrepancies: Discrepancies in histological typing 
primarily occurred in cases of mixed and lobular 
carcinomas, likely due to tumor heterogeneity and 
sampling limitations of CNB. SBR grade 
discrepancies were mainly attributed to differences 
in mitotic count and nuclear pleomorphism 
assessment in smaller CNB samples. 

Discussion 

With a high concordance rate of 88.5% with surgical 
excision specimens, this study shows that core 
needle biopsy (CNB) is a dependable diagnostic 
method for identifying the histological type of 
invasive breast cancer. The high agreement between 
CNB and surgical histology is further supported by 
the kappa value of 0.80. These results are in line with 
earlier research that found that histological typing 
using CNB had concordance rates ranging from 85% 
to 92%. To illustrate CNB's accuracy for common 
histological subtypes, especially invasive ductal 
carcinoma (IDC), Ku et al. reported an 89% 
concordance rate. Similarly, CNB was reported by 
Rakha et al. to be quite successful for first tumour 
categorisation, particularly for IDC, except for rarer 
subtypes [7]. Excellent concordance (92%), as 
described by Liberman et al., who reported above 
90% accuracy for IDC diagnosis on CNB samples, 
was seen in our study for invasive ductal carcinoma. 
Nonetheless, concordance rates decreased for mixed 
and aggressive lobular carcinomas, which is 
consistent with earlier findings. These subtypes' 
growth patterns and heterogeneity frequently make 
it difficult for CNB to sample them adequately, 
which can result in underrepresentation or incorrect 
classification [8]. 

The study's moderate overall concordance (75.4%) 
and kappa value of 0.62 for tumour grading support 
CNB's limits in accurately determining Scarff-
Bloom-Richardson (SBR) grades. According to 

Dillon et al. and Jacobs et al., this moderate 
agreement is probably caused by the lower tissue 
volume in CNB specimens, which makes it 
challenging to accurately evaluate nuclear 
pleomorphism and mitotic count [10,11]. Given that 
tumour grade is a crucial prognostic indicator, 
treatment planning may be impacted by this 
decreased grading accuracy. CNB is a useful first 
diagnostic technique, as evidenced by our 
comparable sensitivity and specificity for 
histological type (88.5% and 94%, respectively) and 
grading (75.4% and 88.5%, respectively) to other 
investigations. 

Similar results were reported by Hwang et al., with 
a positive predictive value for histological types 
surpassing 95%. This suggests that CNB results 
should inform early clinical decisions, but surgical 
confirmation is still necessary for a thorough 
assessment. The clinical ramifications of discordant 
instances are also highlighted in the study, especially 
regarding rare tumour subtypes and grading 
inconsistencies [12]. CNB by itself may understate 
tumour aggressiveness, as Weaver et al. highlighted, 
highlighting the necessity of careful interpretation 
and occasionally further surgical biopsy for a 
conclusive diagnosis [13]. 

This study has significant drawbacks. First, 
retrospective designs may introduce selection and 
information biases due to medical record use. 
Second, unusual histological subtypes like mixed 
carcinoma were underrepresented in a 130-patient 
sample, which may restrict the generalizability of 
results. Third, tumour heterogeneity and small tissue 
sample size may reduce Scarff-Bloom-Richardson 
(SBR) grading accuracy on core needle biopsy 
(CNB), especially mitotic count and nuclear 
pleomorphism assessment. Concordance rates may 
have been affected by interobserver histological 
grading variability, which was not assessed. Finally, 
excluding neoadjuvant therapy patients limits the 
application of findings in this increasing patient 
category.   

To establish CNB's diagnosis accuracy across all 
histological subtypes of invasive breast cancer, 
prospective trials with bigger, more diverse patient 
groups are needed. Advanced imaging-guided 
biopsies and genetic profiling could improve 
sampling and grading. Using digital pathology and 
AI to standardise histological examination may 
reduce observer variability and increase surgical 
specimen concordance. CNB accuracy studies post-
neoadjuvant treatment are also needed because these 
patients comprise a large clinical cohort. Finally, 
combining CNB data with receptor status and 
genetic profiling could improve personalised 
therapy planning. 
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Conclusion 

Core needle biopsy serves as an effective and 
minimally invasive diagnostic technique for 
identifying the histological type of invasive breast 
cancer, showing significant concordance with 
surgical specimens, especially for prevalent 
subtypes such as invasive ductal carcinoma. 
Nonetheless, its accuracy in Scarff-Bloom-
Richardson grading is moderate, indicating 
difficulties associated with tumour heterogeneity 
and restricted tissue sampling. CNB offers important 
preliminary information that supports early 
diagnosis and treatment choices; however, surgical 
excision is crucial for confirming grading and 
identifying rare tumour subtypes. Clinicians must 
exercise caution when interpreting CNB results, 
particularly regarding grading, to facilitate optimal 
patient management and therapeutic planning. 
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