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THE DIAGNOSTIC HISTOPATHOLOGICAL TECHNIQUES OF PROSTATE CANCER

Abstract

The histology of the prostate is critical for understanding both
normal prostate function and the pathogenesis of prostate cancer.
The prostate gland comprises a complex architecture that includes
a functional secretory epithelium, a basal epithelium, and a
supporting stroma with a variety of cell types. Prostate
adenocarcinoma is the most common form of prostate cancer,
characterized by acinar-type architecture. The consistent ranking
of prostate cancer as a leading cause of cancer diagnosis and
mortality reflects an urgent need for ongoing research into its
etiology, risk factors, and effective treatment modalities. This
review article cast a light on the diagnostic histopathological
techniques of prostate cancer.
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L INTRODUCTION
Prostate cancer is now a major public
health problem globally, representing 7.3% of all

diseases and causes of death due to cancer
underlines the continuous high need for
research into its causes, risk factors, and

cancers that were newly diagnosed in the world
in 2020 (Sung et al, 2021). It reflects the
distribution of diseases and the challenges that
the health systems must address. The African
rates of incidence for prostate cancer are eye-
catching, with estimates suggesting that it will
remain one of the most diagnosed forms of
cancers in blacks until 2030 in the U.S. (Rahib et
al, 2014). In 2018, there were 1,276,106 new
cases of prostate cancer, being the second most
frequent cancer diagnosis among men and
ranked the fifth leading cause of cancer-related
death worldwide (Heidenreich et al, 2014;
Mottet et al., 2020).

These incidences and mortalities related
to prostate cancer show significant trends.
According to the GLOBOCAN data, the burden
across the world's population is on a rising trend
that will impinge on health resources; thus,
effective strategies for management need to be
put in place. The continued top-ranking of
prostate cancer as one of the most frequent

effective therapies.

The projections made by Rahib et al.
(2014) show a concerning trajectory for prostate
cancer incidence in the U.S. It suggests that even
with the advancement of screening and
treatment modalities, the number of new
diagnoses will remain high. This trend raises
questions on the effectiveness of current public
health strategies and also on enhanced
screening protocols to be able to identify cases
at earlier stages when the prognosis might be
more favorable.

Risk Factors of Prostate Cancer

Prostate cancer risk factors are a crucial
way to understand how targeted prevention will
be shaped. Among the established factors
contributing to prostate cancer risk are included
age, family history, and ethnicity. Although,
based upon current literature, there exist
disparities of incidence and outcomes in respect
to socio-demographic factors particularly in
African Americans and among different racial
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and ethnic groups at large. Further research
should focus on descriptions of these disparities
to help develop interventions that would have
the ability to meet the specific needs of
population groups at risk (Heidenreich et al,
2014).

Histology of Prostate

Histology of the prostate is vital in
studying both normal prostate functioning and
pathogenesis related to cancer development in
the prostate. The prostate gland comprises a
complex  architecture—functional  secretory
epithelium, basal epithelium, and supporting
stroma (comprising various cell types).
Improvements in histological techniques, deep
learning algorithms, organoid culture systems,
etc, have empowered analysts more in
analyzing prostate tissue for accurate diagnostic
measures with improved knowledge of disease
mechanisms (Panagiotaki et al., 2015).

The cellular layers in the prostate are
distinct and are composed of epithelial cells and
stromal components. The functional secretory
epithelium acts in the production of prostatic
fluid, whereas the basal epithelium is only
supportive. Such structural composition s
crucial for normal prostate function and is
commonly  disrupted under pathological
conditions like prostate cancer. (Panagiotaki et
al., 2015).

Prostate Cancer Histology

Prostate adenocarcinoma, the common
form of prostate cancer, is typified by acinar-
type architecture. Features identified in
squamous cell carcinoma include elevated
elF4E-driven protein translation and activation
of the beta-catenin pathway (Wang et al., 2017).
Loss of androgen receptor signaling in 15%-20%
of advanced treatment-resistant cases results in
transformation to castration-resistant
neuroendocrine  prostate  cancer.  Such
transformations underline dynamism of prostate
cancer histology and relevance of continued
research into these mechanisms (Yu et al., 2017).

Diagnostic Techniques in Histopathology
Histological  analysis has greatly

benefited from the latest imaging technologies

and computational methods. Proper deep
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learning algorithms make it possible to achieve
more accurate Gleason scoring of prostate
cancer, thus enhancing risk stratification (Nagpal
et al.,, 2018). In vitro models are now available
for normal and cancerous prostate cells, thereby
providing useful insights into prostate epithelial
biology and oncogenic transformationally.

The VERDICT model also showed that
the intracellular and vascular volume fractions
were significantly different between cancerous
and benign tissues, underlining the potential of
advanced imaging techniques to improve our
understanding of prostate histology (Stoyanova
et al,, 2013).

It is the radiomic features that have
actually enabled the freshly found role of
imaging in the diagnosis and characterization of
prostate cancer. A possible new biomarker for
imaging the aggressiveness of the tumor is
emerging from texture analysis of T2-weighted
Magnetic resonance imaging (Vignati et al,
2015). What is more, PSMA PET imaging
represents a histology-independent localization
technique for discrimination of intraprostatic
tumors from benign tissue areas, thereby
complementing the potential value of molecule-
targeted theranostics (Zamboglou et al., 2019).

Combined Biopsy VS. Mri-Targeted Biopsy

Because MRI-targeted biopsies often
underestimate the histological grade of certain
tumors, as noted by Ahdoot et al. (2020), this
really underscores already, the need for a
combined approach. Thus, this underscores the
finding that one must combine if one needs to
enhance diagnostic accuracy in measuring
malignant nature and concurrently appreciate
limitations regarding the methods of targeting
the tumors using MRL

In a related study, Giesel et al. (2016)
found the histopathology-positive segments to
exhibit a notably higher mean SUVmax than
histopathology-negative segments. This
suggests that imaging characteristics can
complement histopathological findings, which
other researchers have further confirmed. These
insights emphasize the need for integrated
diagnostic strategies: combining analyses based
on imaging and histopathology.

Tissue Diagnosis and Histological Features
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Adenocarcinoma tissue is crucially
recommended to be used for prostate cancer
verification diagnosis, with H&E staining which
should be done for histopathological
examination as the gold standard. This basis is
key to get an accurate diagnosis because
understanding of features on histologic
preparations  underlies the pathologist's
reasoning about behavior and performance of
the tumor in making diagnostic and therapeutic
decisions.

Karavitakis et al. (2011) emphasized a
major discordance in cancer detection and
reported that 53.3% of the cancer foci that were
detected through histopathology were missed
by MRL This raises some questions about
whether MRI alone is sufficient and adequate,
independently functioning as a diagnostic toll; it
may definitely mean underdiagnosis of prostate
cancer if imaging only.

Tumor Configuration and Grading

For Cool et al. (2015) in their histology,
they were able to classify tumor configurations
into four categories, showing variability in
architecture This classification might make it
easier to understand tumor biology, and it may
have some association with clinical outcomes
The prognostic value and predictive value about
configuration of tumors in reaction to treatment
need more research to be fully understood.

Computer-Aided Diagnosis (CAD)

Blom et al. (2017) worked on the
potential of computer-aided diagnosis (CAD)
systems in improving detection and grading of
prostate cancer. Their results indicated that CAD
system may very greatly decrease reading time
of pathologists without loss (or, possibly, with
improvement in quality) of diagnostic accuracy
and reproducibility. This technological leap
could very much seriously address the challenge
that subjective interpretation of
histopathological slides.

Imaging Correlations with Histopathology
Voxel-wise analyses showed with 68Ga-
HBED-CC-PSMA  PET/CT  imaging  good
correlations with histopathological findings in
most cases. This correlation indicates that with
advanced imaging techniques valuable insights
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are provable about tumor characteristics,
potentially guiding biopsy strategies and
planning of treatment. In this study by

Zamboglou et al. (2016) the further validation of
the predictive value of median ADC values for
assessing presence and grade of prostate
carcinoma using MP-MRI are reported. These
findings suggest that imaging modalities can
offer complementary information to
histopathological  assessments,  potentially
enhancing diagnostic accuracy.

IL. CONCLUSION

In conclusion, histology of the prostate
is a complex domain that changes from day
today with the advancement of technology and
deeper knowledge of cancer biology. Future
research should focus on covering up the
existing lacunae of knowledge, specifically in the
context of cancer progression and resistance to
treatment. Advanced diagnostic methodologies
and comprehensive understanding of
histological changes in the prostate will surely
bring paradigm shifts in the outcome of patients
but currently sparingly expressed.

Moreover, while much progress has
been made in elucidating the epidemiology of
prostate cancer, considerable challenges and
knowledge lacunae exist. It will be important to
address these through focused research if we
are to develop our armamentarium of improved
strategies for preventing, diagnosing, and
treating this widespread disease.
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