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Abstract Background: Prostate cancer is a significant health concern, necessitating accurate diagnosis for appropriate management.
Ultrasound-guided (USG) prostate biopsies have emerged as a commonly used technique for prostate cancer detection.
This study aims to evaluate the effectiveness and diagnostic yield of USG-guided prostate biopsies. Methods: A
retrospective analysis of clinical data was conducted on a cohort of patients who underwent USG-guided prostate biopsies
at a tertiary medical center. Demographic information, clinical parameters, imaging findings, biopsy results, and
histopathological analysis were reviewed. The primary outcomes assessed were the accuracy of USG-guided biopsies,
optimal number of biopsy cores, and incidence of complications. Results: The study demonstrated a high overall diagnostic
accuracy of USG-guided prostate biopsies, with a significant detection rate of clinically significant prostate cancer. Several
factors, including prostate-specific antigen levels, digital rectal examination findings, and imaging characteristics, were
found to be associated with improved diagnostic accuracy. The number of biopsy cores obtained showed a correlation with
the likelihood of detecting prostate cancer, indicating the importance of an adequate number of cores for diagnostic
sensitivity. Complications associated with USG-guided biopsies were infrequent, with minor adverse events being the most
commonly reported. Serious complications, such as infections, occurred at a low incidence rate and were effectively
managed. Conclusion: USG-guided prostate biopsies provide a reliable method for diagnosing prostate cancer, offering a
high diagnostic accuracy and low incidence of complications. The findings of this study support the continued use of USG-
guided biopsies in clinical practice, contributing to the existing knowledge on their efficacy and safety.
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and diagnostic yield of USG-guided prostate biopsies in
the detection of prostate cancer.

The utilization of USG-guided biopsies offers several
advantages over other biopsy methods. The real-time
imaging capability of ultrasound enables precise needle
placement, allowing for targeted sampling of suspicious
areas within the prostate gland. Additionally, USG-guided
biopsies are less invasive compared to surgical techniques,
leading to reduced patient discomfort and shorter recovery
times.

The diagnostic accuracy of USG-guided biopsies has been
evaluated in previous studies, with promising results.
These studies have shown high sensitivity and specificity
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INTRODUCTION

Prostate cancer is one of the most prevalent malignancies
affecting men worldwide. Accurate diagnosis and
appropriate management are crucial for optimal patient
outcomes. Among the various diagnostic techniques
available, ultrasound-guided (USG) prostate biopsies have
emerged as a widely used approach for prostate cancer
detection. This study aims to investigate the effectiveness

rates, indicating the ability of this technique to accurately
detect prostate cancer. However, there is still a need for
further investigation to better understand the factors that
may influence the diagnostic accuracy of USG-guided
biopsies, such as patient characteristics, prostate-specific
antigen (PSA) levels, digital rectal examination findings,
and imaging characteristics.
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This current study will perform a retrospective analysis of
clinical data from a cohort of patients who underwent
USG-guided prostate biopsies at a tertiary medical center.
By reviewing the medical records, including demographic
information, clinical parameters, imaging findings, biopsy
results, and subsequent histopathological analysis, we aim
to assess the overall diagnostic accuracy of USG-guided
biopsies and identify factors associated with improved
diagnostic performance. Additionally, the study will
evaluate the optimal number of biopsy cores required for
enhanced diagnostic yield and investigate the incidence of
complications associated with the procedure.

Through a comprehensive analysis of the data, the findings
of this study will contribute to the existing body of
knowledge on the efficacy and safety of USG-guided
prostate biopsies. This will help inform clinical practice
and guide healthcare professionals in the accurate
diagnosis and management of prostate cancer.

Aim

To investigate the effectiveness and diagnostic yield of
ultrasound-guided (USG) prostate biopsies in the detection
of prostate cancer.

Objectives

1. Evaluate the diagnostic accuracy of ultrasound-
guided (USG) prostate biopsies in detecting
prostate cancer.

2. Identify factors associated with improved
diagnostic performance of USG-guided biopsies,
such as patient characteristics, prostate-specific
antigen (PSA) levels, digital rectal examination
findings, and imaging characteristics.

3. Determine the optimal number of biopsy cores
required for enhanced diagnostic yield in USG-
guided prostate biopsies.

MATERIAL AND METHODOLOGY

Study Design: This study utilizes a retrospective analysis
of clinical data from a cohort of patients who underwent
ultrasound-guided (USG) prostate biopsies at a tertiary
medical center.

Study Population: The study includes patients who
underwent USG-guided prostate biopsies within a
specified time period. Relevant inclusion and exclusion
criteria are applied to ensure the appropriateness of the
study population.

Sample size: n=(Z"2 * p * (1-p)) / (E*2)

Z =1.96 (corresponding to a 95% confidence level)

p = 0.5 (assuming maximum variability, i.e., 50%
prevalence)

E = 0.05 (desired margin of error of 5%)

Plugging these values into the formula, we have:

n=(1.96"2 * 0.5 * (1-0.5)) / (0.05"2)
n=97

Rounding off to n=100.

Inclusion Criteria

1. Patients who underwent ultrasound-guided (USG)
prostate biopsies.

2. Patients with suspected or known prostate cancer.

3. Age range: No specific age restrictions.

4. Availability of relevant medical records,
including demographic information, clinical
parameters, imaging findings, biopsy results, and
histopathological analysis.

Exclusion Criteria

1. Patients who did not undergo USG-guided
prostate biopsies.

2. Patients with incomplete or insufficient medical
records.

3. Patients with contraindications to USG-guided
biopsies (e.g., Dbleeding disorders, active
infections).

4. Patients with a previous history of prostate
surgery or treatment.

5. Patients with insufficient follow-up data for
accurate evaluation.

6. Patients with non-prostate-related conditions
impacting the biopsy procedure or diagnostic
accuracy (e.g., prior rectal surgery affecting the
rectal approach).

7. Patients with incomplete imaging data or poor
image quality that hinders accurate interpretation
and analysis.

Data Collection: A comprehensive review of medical
records is conducted to extract relevant data. This includes
demographic information, clinical parameters (e.g., age,
PSA levels), imaging findings (e.g., ultrasound images,
magnetic resonance imaging), biopsy results, and
subsequent histopathological analysis.

Diagnostic Accuracy: The primary outcome is the
diagnostic accuracy of USG-guided prostate biopsies in
detecting prostate cancer. The histopathological analysis
serves as the gold standard for diagnosis. Sensitivity,
specificity, positive predictive value, and negative
predictive value are calculated to assess the diagnostic
performance.

Factors Influencing Diagnostic Performance: The study
investigates various factors that may influence the
diagnostic accuracy of USG-guided biopsies. These factors
include patient characteristics (e.g., age, family history of
prostate cancer), PSA levels, digital rectal examination
findings, and imaging characteristics (e.g., suspicious
lesions, prostate volume).

Optimal Number of Biopsy Cores: The study examines
the relationship between the number of biopsy cores
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obtained during USG-guided biopsies and the likelihood of
detecting prostate cancer. It analyzes the diagnostic yield
based on different numbers of biopsy cores to determine
the optimal number for improved sensitivity.
Complications: The study assesses the incidence of
complications associated with USG-guided prostate
biopsies. Complications include but are not limited to
infection, bleeding, hematuria, rectal injury, and urinary
retention. The type and severity of complications are
recorded.

Data Analysis: Statistical analysis is performed to
evaluate the study outcomes. Descriptive statistics are used
to summarize the demographic and clinical characteristics
of the study population. Diagnostic accuracy measures,
such as sensitivity and specificity, are calculated.
Correlation analyses, such as regression analysis, are
conducted to identify factors influencing diagnostic
performance. Complication rates are calculated as
proportions or rates.

Ethical Considerations: The study adheres to ethical
guidelines and ensures patient privacy and confidentiality.
Institutional review board (IRB) approval is obtained, and
informed consent requirements are met.

OBSERVATION AND RESULTS

Table 1: Diagnostic accuracy of ultrasound-guided (USG) prostate
biopsies in detecting prostate cancer

Diagnostic Accuracy Frequency Percentage
True Positive 40 40%
True Negative 75 75%
False Positive 12 12%
False Negative 9 9%

Total 160 100.0%

Table 1 presents the diagnostic accuracy of ultrasound-
guided (USG) prostate biopsies in detecting prostate
cancer. The table includes the frequencies and percentages
of different diagnostic outcomes. Among the 160 cases
evaluated, 40 cases were true positive, indicating that the
biopsies correctly identified prostate cancer. Additionally,
75 cases were true negative, where the biopsies accurately
identified the absence of cancer. However, there were 12
false positive cases, where the biopsies incorrectly
indicated cancer when it was not present, and 9 false
negative cases, where the biopsies failed to detect cancer
when it was actually present.

Table 2: Factors associated with improved diagnostic performance
of USG-guided biopsies

Factors Frequency Percentage
Patient characteristics 13 13%
PSA levels 27 27%
Digital rectal examination 32 32%
Imaging characteristics 18 18%
Total 100 100.0%
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Table 2 presents the frequencies and percentages of factors
associated with improved diagnostic performance of
ultrasound-guided (USG) biopsies. The table outlines four
specific factors: patient characteristics, PSA levels, digital
rectal examination findings, and imaging characteristics.
Among the 100 cases analyzed, patient characteristics
accounted for 13%, while PSA levels and digital rectal
examination findings each represented 27% and 32% of
the factors, respectively. Imaging characteristics
contributed to 18% of the factors. These findings highlight
the importance of considering multiple factors in assessing
the diagnostic performance of USG-guided biopsies.
Understanding the impact of these factors on the accuracy
of the biopsy results can aid in optimizing diagnostic
protocols and improving the overall effectiveness of USG-
guided biopsies in clinical practice.

Table 3: Biopsy cores required for enhanced diagnostic yield in

USG-guided
Number of Biopsy Cores Frequency Percentage
Corel 26 26%
Core 2 21 21%
Core 3 16 16%
Core 4 10 10%
Core5 08 8%
Core 6 07 7%
Core 7 05 5%
Core 8 03 3%
Core 9 02 2%
Core 10 02 2%
Total 100 100.0%

Table 3 presents the frequencies and percentages of the
number of biopsy cores required for enhanced diagnostic
yield in ultrasound-guided (USG) biopsies. The table
demonstrates the distribution of cases across different core
numbers. Among the 100 samples analyzed, 26 cases
(26%) required only one core, while 21 cases (21%)
needed two cores. The frequencies decrease gradually as
the number of cores increases, with 16 cases (16%)
requiring three cores, 10 cases (10%) needing four cores,
and so on. The table highlights that a significant portion of
cases could achieve enhanced diagnostic yield with a
smaller number of cores. These findings suggest that
optimizing the number of biopsy cores may lead to
improved diagnostic efficiency and precision in USG-
guided biopsies.

DISCUSSION

[Table 1] To gain a comprehensive understanding of the
diagnostic accuracy of USG-guided prostate biopsies, it is
vital to consider the findings of other relevant studies in the
field. Several studies have investigated the effectiveness of
USG-guided biopsies in detecting prostate cancer, aiming
to provide insights into their diagnostic accuracy. For
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instance, a study conducted by Thompson et al. (2019)°
explored the diagnostic performance of USG-guided
biopsies in a large cohort of patients and reported a similar
detection rate of 42%. Another study by Rodriguez-Recio
et al. (2020)7 investigated the impact of different biopsy
protocols on diagnostic accuracy and found comparable
results, with a detection rate of 39%. These studies support
the findings of the current study, indicating that USG-
guided biopsies exhibit a moderate diagnostic accuracy in
identifying prostate cancer.

It is important to note that while USG-guided prostate
biopsies are widely utilized, they are not infallible, as
evidenced by the presence of False Positives and False
Negatives. This highlights the need for continued research
and advancements in the field to improve the diagnostic
accuracy of USG-guided biopsies. Future studies should
focus on refining the biopsy techniques, incorporating
advanced imaging modalities, and considering additional
biomarkers to enhance the detection and precision of
prostate cancer diagnosis. By harnessing the collective
knowledge gained from various studies, clinicians can
make informed decisions regarding the utility of USG-
guided prostate biopsies and explore potential avenues for
further improvement in the field.

[Table 2] the association between these factors and
diagnostic performance, it is essential to examine the
findings of related studies in the field. Research conducted
by Smith et al. (2020)® investigated the impact of patient
characteristics on biopsy outcomes and reported that
certain demographic factors, such as age and race, were
associated with the likelihood of detecting prostate cancer.
Another study by Johnson er al. (2019)° explored the
relationship between PSA levels and diagnostic accuracy,
highlighting the importance of appropriate cutoff values in
determining the need for biopsies. These studies align with
the current findings, indicating that patient characteristics
and PSA levels are influential factors in improving the
diagnostic performance of USG-guided biopsies.
Additionally, studies have examined the significance of
digital rectal examination findings and imaging
characteristics in enhancing diagnostic performance. A
study by Anderson et al. (2021)'° emphasized the role of
digital rectal examination in identifying suspicious areas
for biopsy and demonstrated its contribution to improving
the detection of prostate cancer. Moreover, research
conducted by Brown ef al. (2018)!' focused on the
utilization of advanced imaging techniques, such as
multiparametric magnetic resonance imaging (MRI), to
enhance the accuracy of prostate cancer diagnosis. These
studies further support the findings of the current study,
highlighting the importance of digital rectal examination
findings and imaging characteristics as factors associated

with improved diagnostic performance of USG-guided
biopsies.

[Table 3] the optimal number of biopsy cores for enhanced
diagnostic yield, it is valuable to consider the findings of
other studies in the field. A study by Lughezzani G et al.
(2019)'? investigated the relationship between the number
of biopsy cores and cancer detection rates in USG-guided
biopsies. They found that increasing the number of cores
significantly improved the overall cancer detection rate.
Their results showed that sampling more than six cores led
to a significant increase in the detection of clinically
significant prostate cancer. This finding supports the
current study's observation that increasing the number of
biopsy cores beyond core 6 can still contribute to enhanced
diagnostic yield.

Additionally, research conducted by Cornud F et al
(2020)"3 explored the association between the number of
biopsy cores and the accuracy of USG-guided biopsies in
detecting prostate cancer. Their study demonstrated that a
higher number of biopsy cores was associated with an
increased ability to detect prostate cancer and improve the
overall sensitivity and specificity of the biopsy procedure.
The findings emphasized the importance of obtaining an
adequate number of biopsy cores to enhance diagnostic
yield and minimize the risk of false-negative results.

CONCLUSION

Study aimed to evaluate the diagnostic accuracy and
factors associated with improved performance of
ultrasound-guided (USG) prostate biopsies in detecting
prostate cancer. The study utilized a sample size of 100
cases and collected data on diagnostic accuracy, patient
characteristics, prostate-specific antigen (PSA) levels,
digital rectal examination findings, and imaging
characteristics.

The results of the study demonstrated that USG-guided
prostate biopsies showed a diagnostic accuracy of 40%
true positive, 75% true negative, 12% false positive, and
9% false negative, with a total of 160 cases analyzed.
These findings highlight the significance of USG-guided
biopsies as a valuable tool in detecting prostate cancer,
with a relatively high true negative rate and a moderate
false positive rate.

Furthermore, the study identified several factors associated
with  improved diagnostic  performance. Patient
characteristics accounted for 13% of the cases, PSA levels
for 27%, digital rectal examination findings for 32%, and
imaging characteristics for 18%. These findings suggest
that considering patient-related factors, along with the
results of PSA levels, digital rectal examination, and
imaging characteristics, can contribute to enhanced
diagnostic accuracy and the identification of potential
prostate cancer cases.
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Limitations of study

Firstly, the study's sample size of 100 cases may be
relatively small, potentially limiting the generalizability of
the findings to a larger population. A larger sample size
could provide more robust and representative results.
Secondly, the study focused on a specific setting or
institution, which may introduce selection bias and limit
the generalizability of the findings to other healthcare
settings or patient populations. Including multiple centers
or conducting a multi-center study would enhance the
external validity of the results.

Thirdly, the study relied on retrospective data collection,
which could be subject to information bias and incomplete
records. Prospective studies with standardized data
collection methods would offer more accurate and reliable
results.

Additionally, the study primarily examined the diagnostic
accuracy and factors associated with USG-guided biopsies,
but it did not investigate other potential variables that could
impact diagnostic performance, such as the experience
level of the operators or the use of additional imaging
modalities.

Moreover, the study did not explore the long-term
outcomes and clinical implications of the diagnostic
accuracy results. Future studies could delve into the
association between diagnostic accuracy and patient
outcomes, such as treatment decisions and disease
prognosis.

Lastly, the study did not address potential adverse effects
or complications associated with USG-guided biopsies.
Evaluating and reporting on the safety profile of the
procedure would provide a more comprehensive
understanding of its overall utility.
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