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Abstract

Objective: To compare the sensitivity and specificity of Fine Needle Aspiration (FNA) and Core Needle Biopsy (CNB) in
diagnosing breast cancer (BC).

Methods: A thorough investigation of the PubMed, Google Scholar, Cochrane Library, and Embase databases up to
October 03, 2018, was conducted to pinpoint important literature. The analysis delved into the sensitivity and specificity
rates of FNA and CNB to gauge their diagnostic efficacy. The synthesis of findings was achieved through meta-analysis
using Rev-Man 5.4 software.

Results: Our study comprised five studies involving 1,177 patients, assessing the sensitivity and specificity rates of
FNA and CNB. Sensitivity rates for FNA and CNB were found to be 68.6% and 88.1%, respectively, whereas specificity
rates for FNAC and CNB stood at 96.1% and 97.2%, respectively. Comparison between FNA and CNB demonstrated a
statistically significant variance in sensitivity (OR: 0.30, 95% CI [0.21, 0.41], P < 0.00001), indicative of CNB’s superior
diagnostic accuracy. However, specificity comparison between FNAC and CNB yielded non-significant results (OR: 0.54,
95% CI[0.17, 1.69], P = 0.29).

Conclusion: FNA and CNB are crucial tools in diagnosing breast cancer, each with unique strengths and limitations.
FNA demonstrates higher sensitivity, while both techniques show high specificity.
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1. Introduction

Breast cancer (BC) is a significant health issue and the most common malignancy in women worldwide, early detection
is crucial for optimal treatment and patient outcome (1). Early detection and treatment are crucial in reducing BC
mortality (2). While the typical presentation of BC is a painless, progressive lump, most breast lumps are benign (3). In
addition, a need for accurate and reliable diagnostic techniques for effective detection and treatment. Fine needle
aspiration cytology (FNA) and core needle biopsy (CNB) are two commonly used minimally invasive techniques for
diagnosing breast lesions. These techniques involve extracting cells or tissue samples from the breast for analysis.
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It is crucial to investigate which procedure is safest and has a positive outcome for breast cancer patients, this includes
the use of all clinical approaches safe to provide a definitive, error-free diagnosis of breast cancer. Therefore, there is
ongoing debate regarding the sensitivity and specificity of FNA and CNB in accurately diagnosing breast cancer (4).
While both FNA and CNB have their advantages and limitations, it is important to determine which technique provides
better accuracy in diagnosing breast cancer. One study conducted in the United Kingdom aimed to investigate the
outcome of patients with screen-detected breast lesions who had suspicious or malignant results on preoperative FNAC
and/or CNB but ultimately had a benign diagnosis after excision biopsy. The study found that the problem of suspicious
preoperative needle biopsies with benign excision biopsy is uncommon in the breast screening population and that
these patients are not at an increased risk of being diagnosed with carcinoma in the subsequent 3 years.

In recent years, some studies have investigated and compared the diagnostic accuracy of FNA and CNB in breast cancer
diagnosis. These studies have reported varying results, with some of them suggesting that the CNB procedure is more
sensitive and specific than FNA, while others argue that FNA is just as effective with less or more impact on breast cancer
diagnosis. We must understand the differences in the sensitivity and specificity between these two techniques and thus
it is vital for optimizing diagnostic accuracy for patients with breast lesions. For instance, a study by Tripathi et al. (5).
reported a sensitivity of 74.1% of FNAC and a specificity of 76.9%, while CNB had a sensitivity of 85.2% and specificity
0f 92.9%, with combined sensitivity and specificity of 89.3% and 85.7% respectively. showing CNB to be higher in both
sensitivity and specificity than FNAC. A study by Saha et al. (6). found a sensitivity of 69% and specificity of 100% in
FNAC; and for CNB, a sensitivity of 88.3% and specificity of 100% was found. therefore, demonstrating CNB to be higher
in sensitivity compared to FNAC in breast cancer diagnosis. Nevertheless, both CNB and FNAC can be integrated into
diagnostic strategies to improve the accuracy of diagnosis as previously explored by Brancato et al. (7). despite the
study showed CNB to be better in sensitivity but lower in specificity in comparison to FNAC. These contrasting results
highlight the need for a comprehensive meta-analysis to evaluate and compare the sensitivity and specificity of FNA and
CNB in BC diagnosis.

There are several limitations when it comes to the identification of certainty of the use of both diagnostic techniques
which include sample sizes, short follow-up period, lack of subgroup analysis, cost consideration, and effectiveness (5,
6) in other studies lack of direct comparison, operator variability, indirect comparisons, potential underestimation of
sensitivity, and inadequate rate where FNAC could have an effect on the diagnostic accuracy and impact the sensitivity

7).

Thus, in this present study, we aim to compare the sensitivity and specificity of recent studies on Fine Needle Aspiration
(FNA) and Core Needle Biopsy (CNB) in diagnosing BC.

2. Methods

2.1. Search Strategy

A meticulous exploration of the PubMed, Google Scholar, Cochrane Library, and Embase databases up to November 20,
2021, was conducted to determine relevant literature. Search strings incorporating terms like (breast cancer) OR
neoplasm) AND diagnosis) AND fine needle aspiration) AND core needle biopsy) AND diagnosis) AND Sensitivity) OR
specificity) AND Analysis was retained. The studies and search results underwent evaluation by two independent
reviewers based on full-text assessments.

2.2. Data Collection

The search process was independently assessed by two reviewers, with any disparities in inclusions resolved through
discussion. General characteristics of the included studies, such as study design, publication year, needle size gauge,
authorship, country, and patient count, are detailed in Table 1.

2.3. Quality assessment

In this study, we employed the Cochrane Handbook for Systematic Reviews of Interventions, Version 5.1 risk of bias
tool to objectively assess the quality of the trials. We evaluated potential bias in the following areas: (1) random
sequence generation, (2) allocation concealment, (3) blinding, (4) incomplete data, (5) selective reporting, and other
relevant factors. Trials were classified as ‘high risk’ if they exhibited bias in one or more critical domains. A trial was
considered ‘low risk’ if it demonstrated a low risk of bias across all critical domains. Trials not clearly falling into either
category were classified as ‘unclear,’ as illustrated in Figures 4 and 5. Any disagreements between researchers were
resolved through discussion with the corresponding author.
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2.4. Inclusion Criteria

e Patients diagnosed with breast cancer are suspected of metastasis.

e Included studies providing sufficient data.

e Published case-controlled studies examining the accuracy of US-CNB correlation.
e Retrospective and prospective study designs.

2.5. Exclusion Criteria

e Studies lacking targeted data.
e Incomplete manuscripts.

e Meta-analyses.

e Non-English publications.

e Dissertations.

2.6. Statistical Analysis

Statistical analyses were executed using Review Manager 5.4 (RevMan). The Mantel-Haenszel method was devoted to
statistical computations. Dichotomous data were analyzed for odds ratios (OR), and 95% confidence intervals were
analyzed to assess statistical differences between outcomes. The results were graphically presented using forest plot
graphs. We utilized a random effects model, considering any P-value less than 0.05 as statistically significant.

3. Results

The preliminary search identified 720 studies, which were refined to 412 after eliminating duplicates. Following
screening, 308 studies were subjected to a detailed full-text review, eventually resulting in the inclusion of five studies
for meta-analysis. The process of study selection, along with the reasons for inclusion and exclusion, is elucidated in
Figure 1.

3.1. Characteristics of Included Studies

Of the five selected studies, three retrospective methodologies and two utilized prospective designs. Geographically,
the studies were distributed across various regions, including Asia, Europe, and the United States, offering a diverse
perspective on the subject matter. Needle diameters utilized in US-CNB ranged from 14 to 22 gauges, reflecting varying
clinical practices. Similarly, needle diameters for US-FNA ranged from 21 to 25 gauges, highlighting the heterogeneity
in procedural techniques (refer to Table 1 for detailed study characteristics).

Table 1 Characteristics of included study

Author Year | Study design | Country | Total number | Sensitivity | Specificity | Age | Needle size
of patients FNA/CNB | FNA/CNB (sauge)

Topps et | 2018 | Retrospective | UK 215 149 /77 216/92 55.1 | 14

al.(8)

Rikiya N et | 2017 | Retrospective | Japan 2464 317 /151 170/487 56.0 | 21 (fn)

al.(9) 16 (cn)

Suvi R et | 2013 | Prospective Finland | 66 27 /40 37/45 28- 21-22 (fn)

al.(10) 90 |16 (cn)

Roshni et | 2009 | Retrospective | USA 25 31/38 43/38 52.5 | 18

al.(11)

Vidya et | 2017 | prospective UK 38 17/21 5/6 - 14

el.(12)
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Table 2 Outcomes of Included Studies

Author Sensitivity | Specificity
FNA/CNB | FNA/CNB
Topps etal. (8) 149 /77 216/92
RikiyaNetal. (9) | 317 /151 | 170/487
SuviRetal. (10) | 27 /40 37/45
Vidyaetel. (12) | 31/38 43/38
Roshnietal. (11) | 17/21 5/6

Identification of studies via databases and registers

Records identified from (Google

scholar, Medline, Embase,

Cochrane and PubMed) ) »>
(n=720)

Records after duplicates
removed (n =412)

) ()

Records screened
(n =308)

Reports assessed for eligibility

(n =121) Reports excluded with reason

(n=121): Meta-analysis, single
arm studies, case reports, review
and commentary, inadequate
outcomes, case control study,
non-relevant

v

Studies included in meta-analysis
(n=3)

Included [

Figure 1 Prisma flow of selected studies

Sensitivity was assessed regarding FNA and CNB, resulting in rates of 68.6% and 88.1%, respectively. An analysis of five
studies involving a total of 1,177 patients revealed that 541 patients underwent FNA, while 397 underwent CNB. The
comparison between FNA and CNB demonstrated statistically significant findings, with an OR of 0.30 (95% CI [0.21,
0.41], P < 0.00001), indicating a substantial variance in diagnostic accuracy between the two-biopsy methods Figure 2.

Specificity for FNA was found to be 96.1%, while CNB demonstrated a specificity of 97.2%. In the analysis of diagnostic
procedures across five studies encompassing 1,177 patients, 471 patients underwent FNAC, and 668 patients
underwent CNB. The comparison between FNAC and CNB revealed non-significant findings, with an OR of 0.54 (95% CI
[0.17,1.69], P = 0.29) Figure 3.
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FNA CNB Odds Ratio Odds Ratio
L 0, " gm ss'g cl

Rikiya N 2017 317 487 1561 172 43.7% 0.26 [0.16, 0.42) =i
Roshni 2009 17 22 21 25 8.5% 0.65 [0.15, 2.79) —
Suvi R 2013 27 37 40 45 12.4% 0.34 [0.10, 1.10) — 1
Topps 2018 149 216 77 92 33.1% 0.43 [0.23, 0.81] -
Vidya 2017 31 43 38 38 2.4% 0.03 [0.00, 0.57] —_—
Total (95% CI) 805 372 100.0% 0.33 [0.21, 0.51) ’
Total events 541 327
Heterogeneity: Tau? = 0.06; Chi* = 5.06, df = 4 (P = 0.28); P = 21% 5 35 0=2 : 5 2‘0
Test for overall effect: Z = 4,91 (P < 0.00001) ' Favﬁurs [FNA] Favours [CNB]

Figure 4 Forest plot of sensitivity between FNA and CNB

FNA CNB Odds Ratio Odds Ratio
_Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl| M-H, Fi % Cl

Rikiya N 2017 170 172 487 487 45.9% 0.07 [0.00, 1.46)

Roshni 2009 5 22 6 25 541% 0.93[0.24, 3.61)

SuviR 2013 37 37 45 45 Not estimable

Topps 2018 216 216 92 92 Not estimable

Vidya 2017 43 43 38 38 Not estimable

Total (95% CI) 490 687 100.0% 0.54 [0.17, 1.69]

Total events 471 668 ) ) . .
Heterogeneity: Chi* = 2.36, df = 1 (P = 0.12); I? = 58% i i . r '
Test for overall effect: Z = 1.06 (P = 0.29) 0.05 Fa%furs [FNA]1 Favours [éNB] 20

Figure 5 Forest plot of specificity between FNA and CNB
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Figure 6 Risk of bias summary: review authors' judgments about each risk of bias item for each included study
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Random sequence generation (selection bias) _
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Blinding of outcome assessment (detection bias) _ I
Incomplete outcome data (attrition bias) _
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. Low risk of bias I:l Unclear risk of bias . High risk of bias

Figure 7 Risk of bias graph: review authors' judgments about each risk of bias item presented as percentages across
all included studies

4. Discussion

Breast cancer remains a prevalent and potentially lethal disease among women globally. Modern diagnostic techniques
such as FNAC and CNB are widely employed, particularly in the early stages of BC (13). Numerous studies have
compared the efficacy of FNAC and CNB(14, 15).

Imaging techniques are effective for screening, but minimally invasive procedures like FNAC and CNB guide most
treatments, offering high accuracy comparable to histopathological outcomes (16). The debate over whether cytological
or tissue-level changes are more clinically accurate continues, with mixed results from various studies (17, 18). In the
recent past, several studies have tried to resolve this debate. This underscores the need for individual clinical experience
in assessing the effectiveness of these diagnostic methods (19).

In our study, the sensitivity of FNAC was 68.6%, whereas CNB demonstrated a higher sensitivity of 88.1%. This
difference was statistically significant, with an odds ratio (OR) of 0.30 (95% CI [0.21, 0.41], P < 0.00001). However, a
previous meta-analysis reported sensitivities of 72.2% for FNAC (95% CI 63.9-79.3) and 83.3% for CNB (95% CI 70.0-
91.4), with no significant difference in sensitivity (P = 0.13)(20). This discrepancy could suggest that the effectiveness
of FNAC and CNB in diagnosing the condition may vary across different studies or populations. More research may be
needed to understand the reasons behind these differences in sensitivity and to determine the most accurate diagnostic
method for the specific condition under investigation.

In the current study, FNAC demonstrated a specificity of 96.1%, whereas CNB exhibited a specificity of 97.2%. Notably,
the variance in specificity between FNAC and CNB was not deemed statistically significant, as indicated by a p-value of
0.29. It is noteworthy to consider previous research findings that reported a range of specificities for FNAC and CNB
spanning from 72.4% to 100% in different studies. These varying specificity values underscore the need for further
examination and comparison across multiple studies to gain a comprehensive understanding of the diagnostic
performance of FNAC and CNB under investigation (5, 6, 21, 22).

Our study included patients diagnosed with BC with suspected metastasis, potentially including some non-metastatic
cases. Additionally, sonographically benign lymph nodes may contain small metastatic foci that US-FNA might miss.
However, studies performing FNAs on all ultrasound-identified lymph nodes did not show reduced sensitivity (57%-
80%) or specificity (96%-100%) compared to studies with stricter criteria (23, 24, 25, 26, 27, 28). These findings
suggest that overall sensitivity could improve without losing specificity by broadening the ultrasound criteria for
performing FNA. When considering costs, fine-needle aspiration cytology (FNAC) appears to be more favorable than
sentinel lymph node biopsy due to its lower cost. However, it is important to note that comprehensive cost analyses for
scenarios involving FNAC on all lymph nodes have not yet been conducted. This suggests that while FNAC may be a
more cost-effective option compared to sentinel lymph node biopsy, further research is needed to fully assess the overall
cost implications of using FNAC for all lymph nodes (29, 30, 31). Currently, most experts prefer CNB over FNAC for
diagnosing breast lesions, and CNB is becoming the standard procedure in many developed countries’ medical centers
(32, 33, 34).CNB is becoming the standard procedure in most medical centers in developed countries. Nevertheless,
FNAC remains advantageous due to its lower cost, less invasive nature, and quicker results (35).
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Limitations

This study has several limitations. The inclusion criteria based on suspected metastasis might have included non-
metastatic cases, potentially impacting the results. The study also included a range of needle diameters used in US-CNB,
reflecting diverse clinical practices that could affect comparability. Additionally, a comprehensive cost analysis of
performing FNA on all lymph nodes was not conducted, which could influence the overall assessment of these diagnostic
methods.

5. Conclusion

In summary, the meta-analysis found out FNA and CNB are crucial tools in diagnosing breast carcinoma, each with
unique strengths and limitations. FNA demonstrates higher sensitivity, while both techniques show similar specificity.
Despite ongoing debates and mixed study results, both methods remain integral to the diagnostic process. Clinical
experience and further research with standardized protocols are essential to optimize diagnostic accuracy and improve
patient outcomes.
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