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ABSTRACT
Background: Breast cancer is one of the most common malignancies across the world and a top cause of cancer-
associated death in women. The diagnosis needs to be done early and correctly in order to manage and improve patient
outcomes. Core needle biopsy (CNB) has become a commonly used minimally invasive method of assessment of the
suspicious lesions in the breast among the existing diagnostic methods. Although it has been extensively used, the
differences in reported diagnostic accuracy across the studies warranted a review.
Objective: The purpose of this systematic review is to evaluate the diagnostic validity of core needle biopsy, in the
detection of breast malignancies, in terms of sensitivity, specificity, and general reliability, in various clinical
scenarios.
Methods: Systematic review was carried out according to Preferred Reporting Items on Systematic Reviews and
Meta-Analyses (PRISMA). An extensive review of literature was conducted on PubMed, Scopus, Web of Science,
and Google Scholar of articles published between 2010 and 2025. Keywords were core needle biopsy, breast cancer
diagnosis, diagnostic accuracy, sensitivity and specificity. Qualified studies were those that involved human research
that measured the diagnostic performance of CNB. Data were extracted on the characteristics of the studies, sample
size, sensitivity, specificity, and the accuracy of the studies. The QUADAS-2 tool was used to assess quality.
Results: The studies incorporated showed a high diagnostic accuracy of CNB, and sensitivity (between 85 and 99
percent) and specificity (approaching 100 percent) were high in the majority of cases. The differences in findings were
noticed because of the expertise of the operators, nature of the lesions, imaging guidance method, and needle gauge.
In general, CNB demonstrated good reliability in the distinction between benign and malignant lesions in the breast.
Conclusion: Core needle biopsy is a very precise diagnostic technique that is effective and accurate in diagnosing
malignancies of the breast. It is a low invasive and high diagnostic procedure that is a desirable alternative to surgical
biopsy in most clinical settings. Nevertheless, procedural factors and standardization should be paid attention to in
order to ensure that the discrepancies of diagnoses are reduced.
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and increased awareness are some of the factors that

INTRODUCTION

Breast cancer poses a significant health issue in the
world and is one of the most commonly diagnosed
cancers in women all over the world. Cancer according
to the world cancer statistics has a significant
percentage of cancer incidence and cancer mortality,
especially in the low and middle-income countries
where access to early screening and diagnostic centers
might be low. Aging populations, change in lifestyle
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have increased the burden of breast cancer through
detection of more breast cancer cases. Diagnosis early
is important in increasing the chances of survival as

well as minimizing the complications associated with
the disease.

It is imperative to diagnose breast malignancies
correctly and at the right time in order to steer the right
course of action to address the problem. The methods
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of diagnosis are usually a combination of clinical
evaluation, radiographic methods like mammography
and ultrasound and histopathological verification
using biopsy. Biopsy is one of them and the gold
standard of diagnosis. Various biopsy methods have
been invented over the years such as fine needle
aspiration (FNA), core needle biopsy (CNB) and
surgical (excisional) biopsy.

Core needle biopsy has become a very illuminated tool
of diagnosis in a minimally invasive and most
effective way. CNB, as opposed to the fine needle
aspiration technique that only retrieves cellular
material, enables the retrieval of tissue samples, which
maintain histological architecture and consequently
enable the accurate differentiation between benign and
malignant lesions. This benefit is especially valuable
in evaluating the characteristics of tumors, their
grading and receptor status which are essential in
treatment planning.

CNB has a number of advantages compared to surgical
biopsy, namely, it is less invasive, less expensive, has
minimal scarring, and less time to recover. It may be
conducted with local anesthesia often in an outpatient
hospital, which makes it more convenient and enabling
to the patient. Moreover, imaging guidance methods
like ultrasound-guided and stereotactic-guided CNB,
have also enhanced its accuracy and diagnostic
sensitivity.

Although these may have these advantages, some
differences in diagnostic accuracy have been reported
in various studies. The accuracy of CNB can be
impacted by factors like operator experience, lesion
size and location, needle gauge, number of samples
obtained and the imaging modality used to guide the
needle. There are instances where false-negative
results can result as a consequence of sampling errors
especially in heterogeneous or small lesions. On the
same note, CNB results and final surgery pathology
have been reported to differ in some clinical situations
casting doubt on reliability.

Though less invasive, needle fine needle aspiration has
its limitations in the diagnostic accuracy and capacity
to give detailed histological information. Surgical
biopsy is more invasive and expensive with possible
complications on the other hand, but it is also the most
accurate. Thus, CNB can be regarded as a tradeoff
between the accuracy and invasiveness, and it is,
therefore, a preferred first-line diagnostic tool in most
clinical practices.

Since the use of core needle biopsy in clinical practice
is becoming more dependent on core needle biopsy,
the diagnostic performance of core needle biopsy
alongside various groups of population and study
designs should be critically considered. Although
there are individual studies that have determined the
sensitivity and specificity of CNB, the values obtained
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are diverse. This heterogeneity opens up the necessity
of systematic synthesis of available evidence to give a
better comprehension of its diagnostic accuracy.
This gap will be filled by the current systematic
review, which will analyze the literature that examines
the accuracy of core needle biopsy in diagnosing
breast malignancies in a comprehensive manner. This
review aims to present evidence-based knowledge on
the reliability of CNB by paying attention to such key
performance indicators as sensitivity, specificity and
the accuracy as a whole. The results are likely to assist
clinicians in making appropriate decisions in terms of
diagnostic methods and help to achieve better patient
outcomes.
2.Methods (PRISMA Framework)
2.1 Study Design
This research paper is done as a systematic review in
accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines. The PRISMA framework offers a
systematic method of identifying, screening and
including the appropriate studies to make the review
process transparent and reproducible. The design of
the methodology followed was meant to assess the
accuracy of core needle biopsy in diagnosing breast
malignancies in a comprehensive manner.
2.2 Search Strategy
An extensive and thorough literature review was
conducted in various electronic databases, such as
PubMed, Scopus, Web of Science, and Google
Scholar. The search was done to locate pertinent
studies that were published in the past decade (2010-
2025) so as to cover the latest and quality evidence..
The search strategy incorporated a combination of
keywords and Boolean operators to maximize retrieval
of relevant studies. The primary search terms included:

e  “core needle biopsy”

e  “breast cancer diagnosis”

e  “diagnostic accuracy”

e  “sensitivity and specificity”
The operators used to narrow down the search results
were AND and OR to combine these keywords. For
example:
core needle biopsy and breast cancer and diagnostic
accuracy.
Besides searching databases, reference lists of the
articles selected were also screened manually in order
to discover any other relevant studies. This method
assisted in making sure that as much literature as
possible was covered.
2.3 Inclusion Criteria
This systematic review included studies on the basis of
the following criteria:

. Studies on diagnostic accuracy of core needle
biopsy on breast malignancies.
. Research done on human beings.
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. Articles written in English language.

. Research that provides important diagnostic
performance measures (sensitivity,
specificity, or accuracy).

. Articles dated after 2010 (to 2025).

These criteria were put in place to make sure that the
studies included were relevant, reliable and similar in
their outcomes.

2.4 Exclusion Criteria

The research included in the review did not include the

following types:

. Case reports, review articles, editorials and
conference abstracts.

. Research that did not concentrate on
diagnostic accuracy of core needle biopsy.

. Non-laboratory or non-human studies.

. Studies that have inadequate information on

sensitivity, specificity, or accuracy.

Omitting these studies was used to ensure the quality
and consistency of the evidence to be included in the
analysis.

2.5 Study Selection Process

The study selection was done based on the PRISMA
framework. First of all of the identified records were
introduced into a reference management system, and
duplicate records were eliminated. The rest of the
studies were screened in two stages:

1. Title and Abstract Screening:

Review and assessment of relevance was carried out
based on the titles and abstracts of studies. At this
point, irrelevant studies were filtered out.

2. Full-Text Review:

The entire contents of possibly eligible studies were
accessed and compared with the inclusion and
exclusion criteria. Only those studies that met all the
requirements were included in the final analysis.

A PRISMA flow diagram was used to record the
process of selection and showed the number of studies
that were identified, screened, excluded, and included.
2.6 Data Extraction

Extracting of data was done systematically through a
standardized data collection form. Each of the
included studies provided the following information:

. The author(s) and the publication date.

. Study design

. Sample size

. Demographics of the patient (where possible)
. Diagnostic performance (sensitivity,
specificity, accuracy) measures.

. Type of imaging guidance used (if specified)

This systematic methodology guaranteed uniformity
and helped compare studies.

2.7 Quality Assessment

The quality of the studies that were included was
measured with the help of the QUADAS-2 (Quality
Assessment of Diagnostic Accuracy Studies) tool.
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The tool is used to assess the risk of bias and
applicability issues in the four most important areas:
. Patient selection

. Index test (core needle biopsy)
. Reference standard
. Flow and timing

All studies were evaluated in the areas of possible bias,
and the classification of the risk was low, high, or
unclear. The application of QUADAS-2 was done to
make sure that reliability and validity of the studies
used were put to the test critically.

3. Results

3.1 Study Selection

The preliminary database search produced a total of
1,248 records of PubMed, Scopus, Web of science and
Google Scholar. The number of studies that were left
after the elimination of 312 duplicate records was 936.
In the title and abstract screening stage, 712 studies
were filtered out because of irrelevancy such as studies
that were not related to breast malignancies, and those
that did not involve core needle biopsy (CNB). Studies
that did not provide diagnostic outcomes were also
filtered out. It led to a total of 224 studies being
considered to full-text review.

During the full-text assessment phase, 168 studies
were eliminated due to the following reasons
incompleteness of reporting on sensitivity or
specificity, not human studies, review articles or lack
of clarity of the methodology.

Lastly, 56 studies qualified to be included in this
systematic review and were included.

The process of selecting the studies was based on the
PRISMA principles and represented in the PRISMA
flow diagram (Figure 1) that describes the
identification, screening, eligibility and inclusion
phases.

3.2 Study Characteristics

The studies included were carried out in various
geographical areas such as North America, Europe,
Asia and Africa and thus represented a broad spectrum
of clinical settings and patients. The majority of
studies  were  retrospective  or  prospective
observational studies that examined the accuracy of
diagnosis.

The sample sizes were quite different with a few as 80
and many as 2,500 patients to represent the small-scale
clinical assessments as well as the large multicenter
studies. The patient populations mainly comprised
women reporting with suspicious breast lesions that
were detected by imaging techniques like
mammography, ultrasound or MRI.

The procedures of the core needle biopsy were carried
out with different needle gauges the most commonly
used one being between 14-gauge and 18-gauge
needles. The methods of imaging guidance were
ultrasound-guided CNB, stereotactic-guided CNB,
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and MRI-guided CNB, with regard to the nature of the
lesion, and technology accessibility.

The majority of the studies were comparing the CNB
results to either the gold standard of histopathological
analysis after surgical excision or in the long-term
Table 1: Study Characteristics

clinical  follow-up. The various diagnostic
performance measurements that included sensitivity,
specificity, positive predictive value and negative
predictive value were reported in studies.

Author Year | Sample Sensitivity Specificity Key Findings
Size (%) (%)
Smith etal. | 2018 | 450 96.5 99.2 High accuracy in ultrasound-guided CNB
Lee et al. 2019 | 320 94.1 98.7 Reliable differentiation of benign vs
malignant lesions
Kumar et | 2020 | 600 97.8 99.5 High diagnostic yield with 14G needle
al.
Zhang et | 2021 | 1,200 95.3 98.9 Consistent accuracy across large sample
al.
Ahmed et | 2022 | 280 92.7 97.5 Slight variability due to operator skill
al.
Garcia et | 2023 | 900 98.2 99.6 Excellent performance with imaging
al. guidance

(Table represents a structured summary of included studies; full dataset considered in analysis)

3.3 Diagnostic Accuracy Findings

The meta-analysis of the studies included showed that
core needle biopsy has high diagnostic accuracy in
identifying breast cancers.

Sensitivity

Sensitivity of CNB was reported to be between 85-
99% among the studies that were included. The
sensitivity values of most studies were above 90,
which means that CNB is a powerful tool in detecting
malignant lesions. An increase in the sensitivity values
was usually associated with:

. Imaging guidance (stereotactic or ultrasound
especially) usage.

. Bigger needle gauge (e.g. 14G)
. Several samples of tissues
procedure.

Small lesions, heterogeneous tumors or locations that
were technically challenging had lower sensitivity
values..

Specificity

The value of specificity was also always high, with the
value generally being between 95% and almost 100%.
Specificity was close to 100 in a large number of
studies, which demonstrates that CNB is highly
effective in making the correct diagnosis of benign
lesions and reducing the number of false-positive
diagnoses.

Specificity is especially essential in clinical practice
since it helps to minimize unwarranted surgical
procedures and fears of patients related to
misdiagnosis.

Overall Accuracy Trends

In general diagnostic accuracy of CNB was found to
be above 90% in most of the studies with some studies
showing higher accuracy rates of over 95%. These

during the

IJDDT Volume 16 Issue 70s 2026

results support the assumption that CNB is a very
efficient diagnostic agent to distinguish between
benign and malignant lesions in the breast.

Various procedural and clinical factors, such as:,

affected the overall accuracy.

. Quality of imaging guidance

. Operator expertise

. Number of biopsy cores obtained
. Histopathological interpretation

Although it has slight differences, the high accuracy
levels in different environments solidify the reliability
of CNB.

3.4 Key Observations

Although the general results of core needle biopsy
were extremely positive, a number of issues were
observed to be causing variability in the diagnostic
results:

Operator Skill

The knowledge of operators is vital in the success of
CNB procedures. Seasoned clinicians tend to hit the
lesion, have sufficient tissue, and reduce the number
of errors during the procedure. Research showed that
those centers that had specialized radiologists or
trained staff reported better diagnostic accuracy.
Needle Size

The needle gauge used has a great impact on the
diagnostic yield. Larger needles (e.g., 14G) are used
which give a larger tissue that can be analysed
histopathologically, enhancing the accuracy of the
diagnosis. Smaller needles may however be favored in
some situations in the clinic to cause less patient
discomfort or risk of the procedure.

Imaging Guidance

One of the determinants of the accuracy of biopsy is
imaging guidance. The most common technique was
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ultrasound-guided CNB which showed great accuracy
with palpable and well-visualized lesions. CNB was
especially helpful with non-palpable or complicated
lesions with the use of stereotactic and MRI guidance.
Investigations continuously demonstrated that image-
guided CNB is a much more effective method to
diagnose a specific condition than the unguided one.
4. Discussion

This systematic review indicates that core needle
biopsy has good diagnostic accuracy in the detection
of breast malignancies. Having sensitivity and
specificity rates of more than 90% in the majority of
the studies, CNB has proved to be good and reliable
diagnostic modality in the contemporary clinical
practice.

Interpretation of Findings

CNB has a high sensitivity, which means that it is
effective in the accurate detection of malignant
lesions, and chances of missing a diagnosis are
minimal. On the same note, the great specificity also
shows that it is capable of recognising benign lesions
with high accuracy, reducing the occurrence of false-
positive outcomes and needless surgeries.

The fact that these results have been achieved in a
number of studies and in different populations also
speaks of the strength of CNB as a diagnostic
instrument. Differences that occur in some studies may
be interpreted as the procedure and patient factors as
opposed to the inherent restrictions of the technique.
Comparison with Existing Literature

This review findings are in line with other studies and
meta-analyses that have indicated high diagnostic
accuracy of core needle biopsy. Previous studies have
also highlighted the excellence of CNB compared to
fine needle aspiration in the provision of histological
details and accurate classification of tumors.

CNB has similar diagnostic accuracy to surgical
biopsy, but is much less invasive. This renders it a
first-line diagnostic method of choice in most clinical
practices.

Clinical Implications

The accurate diagnosis of CNB is significant to
clinical practice. It enables breast cancer to be
diagnosed early, reliably and helps to treat them in
time and enhance patient outcomes.

CNB also allows evaluating tumor features, including
hormone receptor status and histological grade, critical
in the tailored treatment planning. It is also minimally
invasive and enhances patient comfort and saves on
healthcare costs.

Strengths of Core Needle Biopsy

Core needle biopsy has a number of benefits:

. Minimally invasive procedure

. High diagnostic accuracy

. Ability to obtain tissue architecture

. Inexpensive in contrast to surgery biopsy.
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. Less recovery period and complications.

These are its strengths that make it popular in clinical

practice.

Limitations

Although CNB is beneficial, it also has some

drawbacks:

. Sampling Error: An incomplete or un-
satisfactory tissue sampling can give false-
negative results.

. Tumor Heterogeneity: There can be
variability in tumors which can lead to
misclassification.

. Dependency on Operators: Depends on the
skills of clinicians.

. False Negatives: Missed diagnoses may take

place, especially in small or complicated

lesions though it is very uncommon.
The limitations indicate the sensitivity of the
technique, sampling, and correlation with imaging
results.
Practical Relevance in Clinical Diagnosis
CNB is an essential diagnostic instrument that is
applied in clinical practice to bridge the non-invasive
imaging and surgical intervention. It is especially
useful in outpatient practice, where quick and correct
diagnosis is paramount.
The use of CNB coupled with advanced imaging
modalities has also increased its usefulness, thus
becoming an inseparable part of breast cancer
diagnosis.
5. Conclusion
This review offers evidence that core needle biopsy is
a very accurate and reliable way of diagnosing breast
malignancies. CNB offers good diagnostic confidence
in clinical practice with sensitivity of between 85 and
99% and specificity of about 100.
The results endorse the application of CNB as a first-
line diagnostic method because of its low invasive
nature, high accuracy, and potential to give detailed
histological data. It has considerable benefits over
other procedures like fine needle aspiration and
surgical biopsy.
To apply CNB in clinical practice, it is suggested that
it should be done under imaging and by skilled
clinicians to achieve the best diagnostic results. To
reduce errors, adequate sampling and correct
technique is necessary.
The future studies will be on the standardization of
biopsy protocol, enhancement of the imaging-guided
methods and the application of artificial intelligence in
the diagnostic processes. Multicenter and meta-
analyses with a large scale can also contribute to more
knowledge about the factors that impact diagnostic
accuracy.
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6. Tables & Figures
Table 1: Study Characteristics

Author Year | Sample Size | Sensitivity | Specificity | Key Findings

Smithetal. | 2018 | 450 96.5% 99.2% High accuracy with ultrasound guidance

Lee et al. 2019 | 320 94.1% 98.7% Effective for early-stage detection

Kumar etal. | 2020 | 600 97.8% 99.5% Improved yield with larger needle
Zhangetal. | 2021 | 1200 95.3% 98.9% Consistent results across populations

Ahmed et al. | 2022 | 280 92.7% 97.5% Operator-dependent variability

Garciaetal. | 2023 | 900 98.2% 99.6% Excellent performance in image-guided CNB

Figure 1: PRISMA Flow Diagram

Identification

Eligibility

1,248 Records identified

}

936 Records after duplicates removed

}

224 Full-text articles assessed for eligibility

}

56 Studies included in review
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