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ABSTRACT

Introduction: The diagnosis of prostate cancer has seen significant advancements in recent decades, primarily due
to the increased accuracy of diagnostic tools and histopathological techniques. Among these, prostate biopsies and
specimens from radical prostatectomies play key roles in the diagnosis, staging, and treatment of prostate cancer
(Ca) (1). This paper focuses on a comparative analysis of the pathohistological results obtained from prostate biopsy
samples and specimens after radical prostatectomy, explaining their differences and implications for clinical practice.

Prostate cancer remains one of the most common malignancies among men worldwide. Early detection and accurate
histopathological analysis are crucial for effective treatment and improving patient outcomes. Prostate biopsy,
often guided by ultrasound, is the standard diagnostic procedure for detecting prostate cancer. However, it provides
limited tissue samples that often fail to represent the full extent of the tumor or its heterogeneity. Compared to this,
specimens from radical prostatectomies, obtained after the surgical removal of the prostate gland, offer a clearer
picture of the malignancy’s characteristics by determining tumor size and location, the degree of invasiveness, and
the status of surgical margins (2).

Materials and Methods: The study includes 105 patients who underwent TRUS (transrectal ultrasound-guided prostate
biopsy) at the Urology Department of the General Hospital “8th September” in Skopje over a three-year period
(from early 2021 to the first half of 2024). The biopsy samples were processed and analyzed at the Pathohistology
Department. After confirming prostate cancer, patients underwent surgical treatment—radical prostatectomy (open
or laparoscopic)—and the specimens obtained during the operation were analyzed again at the same Pathohistology
Department in the General Hospital “8th September” in Skopje.

Demographic data, serum PSA levels, prostate size, pathological stage, and malignancy grade were recorded. The data
obtained from the study were statistically analyzed and presented using mean values, percentages, tables, and graphs.

Objectives: To determine the pathohistological characteristics of TRUS biopsy samples to make informed decisions
regarding surgical or conservative treatment for prostate cancer. Comparative analysis of pathohistological findings
and differences between Gleason Scores from prostate biopsy samples and radical prostatectomy specimens.
Identifying the most common pathohistological characteristics of prostate cancer as predictive factors for determining
appropriate postoperative treatment.

Results:Out of the 105 patients included in the study, 50 patients (48%) showed identical pathohistological findings
(Gleason Score) in both the biopsy and radical prostatectomy specimens. However, in 55 patients (52%), there was a
significant difference, with the Gleason Score from radical prostatectomy specimens being higher in most cases.

Conclusion:

The comparative analysis of pathohistological results from prostate biopsy samples and radical prostatectomy
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specimens highlights the complementary nature of these diagnostic methods. While biopsies are indispensable
for initial diagnosis and treatment planning, radical prostatectomy specimens provide a definitive pathological
assessment, offering insights that guide postoperative monitoring and long-term care.

Understanding the advantages and limitations of each method is crucial for optimizing patient outcomes. Future
advancements in imaging diagnostics, molecular diagnostics, and artificial intelligence are expected to bridge
the gap between biopsy and prostatectomy findings, enhancing the precision of prostate cancer diagnosis and

treatment.

INTRODUCTION

The diagnosis of prostate cancer has seen significant
advancements in recent decades, primarily due
to the increased accuracy of diagnostic tools and
histopathological techniques. Among these, prostate
biopsies and specimens from radical prostatectomies
play key roles in the diagnosis, staging, and treatment
of prostate cancer (Ca) (1). This paper focuses on a
comparative analysis of the pathohistological results
obtained from prostate hiopsy samples and specimens
after radical prostatectomy, explaining their differences
and implications for clinical practice.

Prostate cancer remains one of the most common
malignancies among men worldwide. Early detection
and accurate histopathological analysis are crucial for
effective treatment and improving patient outcomes.
Prostate biopsy, often guided by ultrasound, is the
standard diagnostic procedure for detecting prostate
cancer. However, it provides limited tissue samples that
often fail to represent the full extent of the tumor or its
heterogeneity. Compared to this, specimens from radical
prostatectomies, obtained after the surgical removal
of the prostate gland, offer a clearer picture of the
malignancy’s characteristics by determining tumor size
and location, the degree of invasiveness, and the status of
surgical margins (2).

Materials and Methods:

The study includes 105 patients who underwent TRUS
(transrectal ultrasound-guided prostate biopsy) at
the Urology Department of the General Hospital “8th
September” in Skopje over a three-year period (from
early 2021 to the first half of 2024). The biopsy samples
were processed and analyzed at the Pathohistology
Department. After confirming prostate cancer, patients
underwent surgical treatment—radical prostatectomy
(open or laparoscopic)—and the specimens obtained
during the operation were analyzed again at the same
Pathohistology Department in the General Hospital “8th
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September” in Skopje.

Demographic data, serum PSA levels, prostate size,
pathological stage, and malignancy grade were recorded.
The data obtained from the study were statistically
analyzed and presented using mean values, percentages,
tables, and graphs.

OBJECTIVES

- To determine the pathohistological characteristics
of TRUS biopsy samples to make informed decisions
regarding surgical or conservative treatment for prostate
cancer.

- Comparative analysis of pathohistological findings and
differences between Gleason Scores from prostate biopsy
samples and radical prostatectomy specimens.

- Identifying the most common pathohistological
characteristics of prostate cancer as predictive factors
for determining appropriate postoperative treatment.

DISCUSSION

Prostate biopsy is a minimally invasive procedure
that allows for the collection of tissue samples
for pathohistological analysis. In contrast, radical
prostatectomy involves the surgical removal of the entire
prostate, enabling a complete and precise assessment of
the pathological characteristics of the carcinoma. This
analysis explores the differences and similarities in the
pathohistological findings obtained through these two
approaches, with a particular focus on the Gleason Score
as an indicator of tumor aggressiveness.

The Gleason Score is a grading system used to evaluate
the aggressiveness of prostate cancer (Ca) by examining
the pattern of cancer cells in prostate biopsy or surgical
specimens. This score is essential for determining the
prognosis and treatment options for patients with
prostate cancer.

Gleason Pattern:
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Prostate cancer cells are graded based on how closely
they resemble normal prostate tissue. Scores range from
1 to 5, where 1 indicates the least abnormal tissue and
5 indicates the most abnormal. Pathologists examine
the most common and second most common patterns of
cancer cells and assign a grade to each.

GleasonScore: The final score is the sum of these two
grades. For example, if the most common patternis graded
as 3 and the second most common as 4, the Gleason Score
would be 7 (3+4). Scores typically range from 6 to 10, with
higher scores indicating more aggressive cancer:

6 or less: Low-grade Ca (well-differentiated)

7: Intermediate-grade Ca (further divided into 3+4 or 4+3)
(moderately differentiated)

8-10: High-grade Ca
invasive)

(poorly differentiated—highly

Significance: The Gleason Score helps physicians predict
the aggressiveness of the cancer and guide treatment
decisions. A higher Gleason Score indicates a more
aggressive cancer requiring more intensive treatment,
while a lower score usually suggests a less aggressive
form of the disease.

Understanding the Gleason Score is crucial for both
clinicians and patients when planning treatment

strategles whether surgery, radiation, or other therapies.
' R =

By
‘I:_ " '-_'-. CLT
ol o e
SHUR S 2 -

(Example 1. Specimen from prostate biopsy) There are
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areas of varying extent with a neoplastic proliferation
of malignant epithelial neoplasm with characteristics
of acinar prostate cancer and a histoarchitectural
appearance of Gleason score 3+3.
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(Example 2. Specimen from radical prostatectomy)
There is a dense fibromuscular prostate stroma with
hyperplastic glandular formations, among which focal
and diffuse accumulations of hyperchromatic oval
cells with prominent nucleoli are observed, irregularly
arranged in nests, sheets, small acinar formations, and
individual cells. In some areas, glandular formations
with fenestrations in the lumen are observed. The finding
corresponds to a Gleason score of 3+4.

Pathohistological Evaluation of Prostate Biopsies:
Prostate biopsies are usually performed under ultrasound
or magnetic resonance (MRI) guidance. During this
procedure, multiple cores are taken from different
zones of the prostate. Key parameters assessed in hiopsy
samples include:

Gleason Scale: Provides critical information on tumor
aggressiveness.

Tumor Volume: The percentage of cores involved and the
extent of tumor invasion in each core.

Perineural Invasion (PNI): The presence of cancerous cells
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around nerves, which may indicate a higher likelihood of
extraprostatic extension.

Although prostate hiopsies are indispensable for initial
diagnosis, their limitations include sampling errors,
underestimation of tumor grade, and inability to detect
multifocal disease.

Pathohistological Evaluation of Radical Prostatectomy
Specimens: Radical prostatectomy specimens provide
a comprehensive evaluation of the prostate gland.
The entire organ is sectioned and analyzed, allowing
pathologists to assess:

Extent and Staging of Tumor: The anatomical extent
of the tumor, including extraprostatic extension and
seminal vesicle invasion.

Surgical Margins: Presence or absence of cancer cells at
the surgical margins indicates the completeness of tumor
resection.

Lymph Node Involvement: When lymphadenectomy is
performed, lymph node involvement can be assessed.

Final Gleason Score: The larger tissue volume allows for a
more accurate determination of the Gleason Score.

Radical prostatectomy specimens often reveal additional
pathological features not identified in biopsy samples,
such as higher tumor grade, multifocality, or invasion of
adjacent structures.

Similarities and Differences: Many studies have
investigated the similarity between biopsy findings
and radical prostatectomy specimens. Key conclusions
include:

Gleason Scale Similarities: While biopsies provide
an initial Gleason Score, discrepancies often occur.
Upgrading (assigning a higher Gleason Score) or
downgrading (assigning a lower Gleason Score) happens
in a significant proportion of cases when comparing
bhiopsies to prostatectomy specimens. Upgrading is more
common and has implications for treatment planning.

Tumor Volume: Biopsies tend to underestimate the true
tumor volume due to limited sampling, while radical
prostatectomy specimens provide a more accurate
assessment of tumor extent.

Multifocal Disease: Multifocality is a common feature of
prostate cancer. Biopsies may miss secondary or tertiary
cancer foci, which are often detected in prostatectomy
specimens.
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Extraprostatic Extension and Margins: Biopsies cannot
reliably determine the status of extraprostatic extension
or surgical margins, which are crucial for prognosis and
postoperative follow-up.

Clinical Implications The differences between hiopsy
findings and prostatectomy specimens have significant
clinical implications:

Risk Stratification: Accurate grading and staging are
essential for stratifying patients into risk categories,
guiding decisions on treatment such as active
surveillance, surgery, or radiotherapy.

Treatment Planning: Underestimation of tumor grade
or extent in biopsies may lead to undertreatment, while
overestimation can result in overtreatment.

Prognosis:  Pathological findings from radical
prostatectomy specimens provide a clearer prognosis,
aiding in predicting recurrence and long-term outcomes.

Research and Biomarkers: Comprehensive pathological
analysis of prostatectomy specimens contributes to the
identification of new biomarkers and understanding
tumor biology.

Advantages and Limitations of Each Method

Prostate Biopsy: Advantages: Minimally invasive,
diagnostic utility, suitable for repeated sampling.

Limitations: Sampling errors, underestimation of grade
and volume, inability to assess extraprostatic extension.

Radical ~ Prostatectomy:  Advantages:  Complete
pathological evaluation, precise staging, and prognostic
insights.

Limitations: Invasive procedure, associated with
morbidity, and limited applicability in patients unsuitable
for surgery.

RESULTS

Among the 105 patients included in the study, 50 patients
(48%) had identical pathohistological results (Gleason
Score) from both biopsy and radical prostatectomy
specimens. However, in 55 patients (52%), there were
significant differences, with the Gleason Score from
radical prostatectomy specimens being higher in most
cases.
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PSA findings

Total number of

patients 2 38 16
105 105 105
% Participation 48,6% 36,2% 15,2%
P54 before procedures

The same result in both columns was observed in 50 out
of a total of 105 patients, or 48%.

.

50 oot of 105 patients, 48 %

Patients with the same 50
result

Total number of patients 105
% Participation 47,6%

Gleason score bopry & G.5 radicall prostatecioeny 343 ;
i
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CONCLUSION

The comparative analysis of histopathological results
from prostate biopsy samples and radical prostatectomy
specimens highlights the complementary nature of these
diagnostic methods. While biopsies are indispensable
for initial diagnosis and treatment planning, radical
prostatectomy specimens provide definitive pathological
evaluation, offering insights that guide postoperative
follow-up and long-term care.

Understanding the strengths and limitations of each
method is crucial for optimizing patient outcomes.
Future advancements in imaging diagnostics, molecular
diagnostics, and artificial intelligence are expected
to bridge the gap between biopsy and prostatectomy
findings, enhancing the precision of prostate cancer
diagnosis and treatment.

Recommendations for Improvement:

m Utilizing  MRI-guided
representativeness.

biopsies  for  better

m Adopting “Fusion Imaging” biopsy as a routine
diagnostic procedure.

m Increasing the number of samples taken during
biopsy.

m Advancing histopathological techniques for analysis.

Future research should focus on developing non-invasive

methods with greater accuracy, which will help improve

clinical practice and optimize prostate cancer treatment
(24)(25).
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