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Breast cancer is the leading malignancy among women in Pakistan, often presenting at 

advanced stages. Accurate, minimally invasive diagnostic methods such as ultrasound-guided 

core needle biopsy (CNB) are critical in optimizing care and resource allocation. Objectives: To 

see the diagnostic accuracy of ultrasound-guided core needle biopsy (CNB) in breast lesions, 

assess radio-pathological concordance and discordance, and improve standards of clinical 

care and resource utilization. Methods: This retrospective study included female outpatients 

and walk-in patients aged 15–80 years who underwent ultrasound-guided CNB for breast lesions 

at the Department of Radiology, Memon Medical Institute Hospital, Karachi, between 1 August 

2024 and 31 July 2025. Data were retrieved from the electronic health records and analyzed for 

demographic characteristics, lesion features, histopathological �ndings, and radio-

pathological concordance. Data were analyzed using RStudio. Results: One hundred and eleven 

ultrasound-guided core-needle biopsies were analyzed (mean age 44.7 ± 14.5 years). Lesions 

were almost evenly split between the right (50.5%) and left (49.5%) breasts; 88 lesions (79.3%) 

measured >2 cm. Histopathology showed 55 benign (49.5%), 46 malignant (41.4%), and 10 

inadequate (9%) cores. Among the 101 cases with complete radiological–histopathological 

pairing, concordance was 89.1% for benign lesions and 95.7% for malignant lesions, resulting in 

an overall concordance of 92.1% (sensitivity, 95.7%; speci�city, 89.1%). Conclusions: 

Ultrasound-guided core needle biopsy is an indispensable, effective, less invasive, and cost-

effective tool for accurate and early diagnosis, signi�cantly reducing the need for unnecessary 

surgical interventions; excisional or incisional biopsy for diagnosis, while providing crucial 

histological and molecular data for treatment decisions. 
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I N T R O D U C T I O N

Breast cancer generated an estimated 2.30 million new 

cases and 670,000 deaths worldwide in 2022, making it the 

most frequently diagnosed malignancy in women and the 

fourth‐leading cause of cancer death overall [1]. 

Incidence has climbed 17% in the past decade, with half of 

cases arising in women who lack recognised risk factors 

beyond sex and age [1]. Asia now shoulders 43% of the 

global caseload (≈ 986,000 cases) and 47% of deaths [2], 

re�ecting rapid demographic transition and limited 

screening coverage across many low- and middle-income 

settings. Pakistan bears the region's heaviest burden. 

GLOBOCAN 2022 estimates attribute 25,928 new breast 

cancers (28.7% of all female malignancies) and 13,725 

deaths (11.7% of female cancer deaths) to the country each 

year [3]. Age-standardized incidence rates in Karachi 

almost doubled from 24.7 per 100,000 in 2004 to 45.4 per 

100,000 in 2015, increasing on average 5.4% annually [3]. 

Consequently, one in nine Pakistani women is projected to 

develop breast cancer during her lifetime, and up to 60% 

still present with stage III–IV disease; a pattern that 
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M E T H O D S

underscores the urgent need for accurate, minimally 

invasive diagnostic pathways accessible within 

constrained health-care budgets [3, 4]. Ultrasound-guided 

core needle biopsy (CNB) has replaced �ne-needle 

aspiration cytology (FNAC) as the preferred tissue-

sampling technique for image-detected breast lesions [5, 

6]. A 2024 meta-analysis pooling >4500 lesions reported a 

sensitivity of 94% and a speci�city of 100% for CNB, 

outperforming FNAC (85% sensitivity, 93% speci�city) 

while providing architecture for histological grading and 

receptor pro�ling [5, 6]. Compared with open surgical 

biopsy, routine �rst-line CNB can cut diagnostic 

expenditure by 56% and avert roughly US $1.5 billion in 

excess costs annually in high-volume health systems [7, 8]. 

Current breast-imaging and oncology guidelines 

recommend image-guided tissue sampling for suspicious 

breast lesions and emphasize radiological–pathological 

correlation before de�nitive management  [9-11]. This 

study remains pivotal for verifying that local practice meets 

those standards. A 2023 tertiary-centre study from 

Karachi recorded overall radio-pathological concordance 

in 91.6% of 453 CNBs, with discordant benign under-calls in 

7.7% and malignant over-calls in 9.9% [12]. International 

systematic reviews cite false-negative rates below 1% for 

MRI-guided biopsies and upgrade risks of 15–53% for high-

risk B3 lesions, underscoring the necessity of systematic 

concordance assessment and targeted repeat sampling 

where discrepancies arise [13, 14]. Regular studies also 

expose gaps in operator training, optimize clip placement 

protocols, and inform resource allocation within 

constrained oncology services.

Against this backdrop, the current study undertook a 

comprehensive review of ultrasound-guided CNB at 

Memon Medical Institute Hospital, Karachi. This study aims 

to quantify radio-pathological  concordance and 

discordance, to establish the sensitivity, speci�city, and 

false-negative rates of CNB in a high-incidence population, 

and to identify procedural or interpretative factors 

amenable to quality improvement. By aligning local 

performance metrics with contemporary ACR and NCCN 

benchmarks, the study aimed to enhance diagnostic 

accuracy, minimize unnecessary surgery, and support 

equitable, evidence-based breast cancer care in Pakistan.

between 1 August 2024 and 31 July 2025 were screened for 

inclusion. The study was conducted in accordance with the 

Declaration of Helsinki and institutional ethical guidelines, 

ensuring data con�dentiality and patient privacy. All 

patient identi�ers were anonymised before analysis. As the 

study utilized routinely collected clinical data, the 

institutional review board waived the requirement for 

individual informed consent. Eligible participants were 

women aged 15–80 years presenting as outpatients or 

walk-in cases, who underwent ultrasound-guided CNB for a 

breast lesion and had an available histopathology report. 

Exclusion criteria included inpatient procedures, known 

breast cancer diagnoses, cases lacking follow-up 

histology, or those where no lesion was identi�ed on 

imaging. Participants were recruited using a consecutive 

sampling technique. The sample size was calculated using 

the formula for  a  single population propor tion: 

n=Z2⋅p⋅(1−p) /d2 [15], based on a previously reported 

radiopathological concordance rate of 91.6% from a local 

audit [12]. With a 95% con�dence interval and a margin of 

error of 5.5%, the required sample size was 98. To account 

for potential missing or inadequate data, a 15% in�ation 

was applied, resulting in a �nal target sample size of 

approximately 113 biopsies. Data were retrieved from the 

HMIS of Memon Medical Institute Hospital, and biopsy 

samples were processed in the Memon Medical Institute 

Histopathology Laboratory, while ultrasound images were 

reviewed using the Picture Archiving and Communication 

System (PACS). All biopsies were performed or directly 

supervised by a consultant radiologist. Procedures were 

conducted using a GE Logiq E9 ultrasound machine with a 

high-frequency (9–15 MHz) linear transducer. After 

standard skin preparation and local anesthesia (1% 

lidocaine), a Bard Magnum reusable biopsy gun with Bard 

Mission 14G or 16G needles was used to obtain 3–5 core 

samples via a 2–3 mm incision under real-time ultrasound 

guidance. Manual compression and sterile dressing were 

applied post-procedure. Biopsy samples were preserved in 

formalin and processed at the institution's pathology 

laboratory. Sections were stained with hematoxylin and 

eosin  (H&E)  and interpreted by  board-cer t i�ed 

histopathologists. Lesions were categorized as benign, 

malignant, or inadequate based on diagnostic su�ciency, 

architectural features, and cellular morphology, following 

the WHO Classi�cation of Breast Tumours, 5th Edition 

(2019) [16]. Demographic details, including patient age, 

were extracted from HMIS. Other variables included lesion 

laterality (right/left), lesion size, histopathological 

category, and radio-pathological concordance status. BI-

RADS category was not consistently available in the 

retrospective dataset and therefore could not be included 

in the analysis.

This single-centre retrospective study was conducted in 

the Department of Radiology, Memon Medical Institute 

Hospital, Karachi, Pakistan, from 1 August 2024 to 31 July 

2025. This study was approved by the Institutional Review 

Board of Memon Medical Institute Hospital (Ref: 

IRB/MMIH/2024/38, dated 5 June 2024). Data were 

collected from August 2023 to May 2024. All consecutive 

ultrasound-guided CNBs of breast lesions performed 
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A total of 113 breast CNBs were initially identi�ed during the 
study period. Two cases were excluded due to incomplete 
data, resulting in 111 ultrasound-guided CNBs being 
analyzed. The mean age of patients was 44.7 ± 14.5 years 
(range: 16–80 years). The youngest patient was 16, and the 
oldest was 80. Lesions were almost equally distributed 
between the right breast (56 cases; 50.5%) and the left 
breast (55 cases; 49.5%). A majority of lesions (88 cases; 
79.3%) measured greater than 2 cm. Histopathologically, 
55 lesions (49.5%) were benign, 46 (41.4%) were malignant, 
and 10 (9.0%) yielded inadequate samples (Table 1).

Statistical analysis was carried out in R Studio. Continuous 
data (age) are summarized as mean ± SD. Categorical data 
(lesion laterality, size category, histopathology class, 
concordance status) are described as frequencies and 
percentages. Diagnostic performance indices, i.e., 
sensitivity, speci�city, and overall diagnostic accuracy, 
we r e  c a l c u l a te d  u s i n g  u l t r a s o u n d - g u i d e d  C N B 
h i s t o p a t h o l o g y  a s  t h e  i n d e x  t e s t ,  a n d  � n a l 
histopathological diagnosis (from surgical excision or 
clinical consensus) as the reference standard. A 2×2 
contingency table was used to classify true positives, false 
positives, true negatives, and false negatives.. Discordant-
to-concordant ratios were computed separately for benign 
and malignant groups by dividing the number of discordant 
cases by the number of concordant cases within each 
group. Fisher 's exact test was used to compare 
discordance rates between benign and malignant 
categories,  with p<0.05 considered statistically 
signi�cant.

concordance of 95.7% and lower discordance of 4.3%, with 
a discordant‐to‐concordant ratio of 0.045. Using 
histopathology as the reference standard, cytology 
achieved a sensitivity of 95.7% and a speci�city of 89.1%, 
resulting in an overall diagnostic accuracy of 92.1%. 
Fisher's exact test comparing the frequency of discordant 
results between the benign and malignant groups did not 
reach statistical signi�cance (p=0.285), indicating that the 
likelihood of cytology–histology disagreement was similar 
regardless of underlying lesion type (Table 2).

Table 1: Clinical Characteristics of the Cases (n=111)

R E S U L T S

In a total of 101 paired cytology–histopathology specimens, 
overall concordance was 93/101 (92.1%) and overall 
discordance was 8/101 (7.9%). When strati�ed by 
histopathological diagnosis, benign lesions (n=55) showed 
concordance in 89.1% of cases and discordance in 10.9%, 
yielding a discordant‐to‐concordant ratio of 0.122. 
M a l i g n a n t  l e s i o n s  ( n = 4 6 )  d e m o n s t r a te d  h i g h e r 
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Characteristics n (%)

Right

Left

≤2 cm

>2–5 cm

>5–8 cm

Inadequate/Not Recorded

Benign

Malignant

Inadequate Sample

56 (50.5%)

55 (49.5%)

12 (10.8%)

88 (79.3%)

1 (0.9%)

10 (9.0%)

55 (49.5%)

46 (41.4%)

10 (9.0%)

Lesion Site

Lesion Size

Histopathological Finding

Table 2:  Concordance and Discordance of Cytology vs 

Histopathology (n=101)

Histopathology n Concordant Discordant Discordant:
Concordant

Benign

Malignant

Overall

55

46

101

49 (89.1%)

44 (95.7%)

93

6 (10.9%)

2 (4.3%)

8

0.122

0.045

0.086

values shown as n (%)

The most common benign diagnosis was �broepithelial 
lesion (n=25), followed by chronic in�ammation (n=14). 
Among malignant cases, invasive ductal carcinoma grade II 
predominated (n=39), consistent with prior local studies 
(Figure 1).

Figure 1: Frequency of Histopathological Diagnosis of Biopsy-

Proven Benign and Malignant Breast Lesions (n=101)

D I S C U S S I O N

This study rea�rms that ultrasound-guided CNB remains 
the optimal tissue-sampling technique for image-detected 
breast lesions in low- and middle-income environments. 
Radiological–pathological concordance was 92.1% in the 
present study. This �nding supports the importance of 
systematic radiological–pathological correlation in 
evaluating the diagnostic adequacy of image-guided 
breast biopsy. [17, 18]. Concordance was higher for 
malignant lesions (95.7%) than for benign ones (89.1%), 
yielding a false-negative rate of 10.9% and a false-positive 
rate of 4.3%. Our inadequate sample rate (9%) met the 
international quality target of <10% [17]. The 10.9% false-
negative rate highlights the importance of careful 
radiological–pathological correlation. Discordant cases 
should undergo review, with repeat biopsy or surgical 
excision considered when clinically indicated. Inadequate 
samples may also require repeat sampling to minimize the 

PJHS VOL. 7 Issue. 10 Oct 2026
103

Copyright© 2026 The Authors. Published by CrossLinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License (CC BY 4.0)



standard limited the accurate assessment of false-
negative results and histological upgrade rates. In addition, 
the concordance estimate used for sample size calculation 
was derived from a previous audit conducted at the same 
institution, which may have introduced circularity and 
limited the independence of the assumed accuracy 
estimate. The absence of longitudinal follow-up also 
restricted the assessment of recurrence or subsequent 
treatment outcomes, particularly among patients with 
radiological–pathological discordance. Finally, BI-RADS 
categories were not consistently documented in the 
retrospective records, limiting the assessment of 
correlations between imaging characteristics and 
histopathological �ndings. Prospective multicenter 
studies with standardized BI-RADS documentation, 
systematic follow-up, and surgical correlation are 
warranted to further evaluate the diagnostic performance 
and clinical outcomes of ultrasound-guided CNB.

risk of missed malignancy. The distribution of histological 
diagnoses, particularly the predominance of invasive 
ductal carcinoma (IDC) grade II, closely mirrors other 
regional cohorts [12]. Furthermore, using histopathology 
as the reference standard, cytology achieved 95.7% 
sensitivity, 89.1% speci�city, and 92.1% overall diagnostic 
accuracy; the likelihood of discordance did not differ 
signi�cantly between benign and malignant strata 
(p=0.285). These �gures consolidate CNB's reliability in 
routine practice. Two recent systematic reviews clarify why 
CNB is now preferred to FNAC. A meta-analysis of 1802 
women showed a pooled sensitivity of 87% (95% CI 
84–88%) and speci�city of 98% (96–99%) for CNB, versus 
74% (72–77%) and 96% (94–98%) for FNAC [19]. Another 
meta-analysis focusing on palpable lumps reported even 
wider performance gaps: pooled sensitivity for FNAC 
ranged from 35% to 96·6%, whereas CNB ranged from 
82·9% to 100%; FNAC speci�city varied between 48% and 
100%, compared with 86% to 100% for CNB [20]. 
Diagnostic accuracy showed the same pattern (FNAC 
71.4–96.6% vs CNB 82.8–100%). Our concordance �gure 
(92.1%) comfortably overlaps the upper end of those CNB 
ranges and aligns with the 91.6% reported in a larger 
Karachi study [12]. Mean patient age (44·7 years) of the 
current study aligns with previous research indicating that 
breast cancer commonly affects middle-aged women in 
Pakistan, though cases in younger and older age groups 
were also observed [12, 21]. The nearly equal distribution of 
breast lesions between the right (50.5%) and left (49.5%) 
breasts suggests no signi�cant laterality preference, 
inconsistent with global trends [22]. In the current study, 
the majority (79.3%) of cases presented with lesions larger 
than 2 cm, reinforcing the need for timely diagnosis and 
intervention, as larger lesion size is often associated with 
an increased likelihood of malignancy. This study has 
several strengths. All procedures were conducted or 
supervised by consultant radiologists, and data collection 
was supported by a comprehensive digital infrastructure 
(HMIS, PACS). The study adhered to the STARD (Standards 
for Reporting Diagnostic Accuracy Studies) framework and 
maintained a structured record of discordant cases. 
However, several limitations should be acknowledged. The 
r e t r o s p e c t i ve,  s i n g l e - c e n te r  d e s i g n  l i m i t s  t h e 
generalizability of the �ndings and may introduce potential 
selection and information bias due to reliance on routinely 
collected clinical records. Additionally, the study included 
only ultrasound-guided core needle biopsies, excluding 
MRI- or stereotactic-guided techniques. The 10 inadequate 
biopsy samples (9.0%)  were excluded from the 
concordance analysis, which may have resulted in an 
overestimation of the reported diagnostic accuracy. 
Furthermore, the use of core-biopsy histology rather than 
systematic surgical excision as an independent reference 
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C O N C L U S I O N S

Ultrasound-guided CNB is a reliable and minimally invasive 

diagnostic tool for breast lesions, demonstrating high 

radiological–pathological concordance in this study. 

However, the observed discordance and inadequate 

sample rates highlight the importance of careful 

radiological–pathological correlation. Discordant cases 

should undergo multidisciplinary review, with repeat 

image-guided biopsy or surgical excision considered when 

clinically indicated, while inadequate samples may require 

repeat sampling. 
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