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ABSTRACT

Background: The relationship between Chronic Prostatitis (CP) and Benign Prostatic Hyperplasia (BPH) has
been increasingly studied due to the potential overlap in their pathophysiological mechanisms. This study aims to
elucidate the histopathological correlations between inflammation and BPH, emphasizing the roles of
inflammatory mediators, hormonal influences, and immune responses in the progression of BPH. Methods: An
ambispective study was conducted from May 2004 to July 2011, analysing prostatic specimens from patients
undergoing Transurethral Resection of Prostate (TURP) and open prostatectomy for benign prostatic enlargement.
Specimens were fixed, processed, and stained for histopathological examination. Standard statistical methods were
employed for data analysis. Results: Out of 391 prostatic specimens examined, 369 were diagnosed with BPH.
Chronic prostatitis was the most common non-neoplastic lesion associated with BPH, observed in 50.4% of cases.
Histopathological findings frequently showed inflammatory cell infiltration, glandular disruption, and stromal
fibrosis. Notable associations included glandular changes due to inflammation and varying degrees of fibrosis.
Discussion: The findings confirm a significant histopathological interplay between chronic prostatitis and benign
prostatic hyperplasia. Chronic inflammation appears to contribute to prostatic tissue proliferation and
hyperplasia, suggesting that inflammatory pathways may be integral to the pathogenesis and symptomatology of
BPH. Conclusion: Understanding the complex interactions between inflammatory processes and prostatic tissue
growth can enhance the diagnostic and therapeutic approaches for patients with BPH, potentially leading to
targeted treatments that address these underlying processes. Continued research into the molecular and cellular
mechanisms of inflammation in BPH is essential for developing more effective management strategies.
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INTRODUCTION

The correlation between inflammation and Benign Prostatic Hyperplasia (BPH) has been an area of growing interest in
urological research. Studies suggest that chronic inflammation may play a significant role in the development and progression
of BPH [1-3].

Inflammation is thought to contribute to prostatic enlargement and symptoms of BPH in several ways. Firstly, inflammatory
cells release cytokines and growth factors that can stimulate prostatic tissue growth. Secondly, this inflammatory process can
lead to fibrosis and reduced tissue elasticity, exacerbating lower urinary tract symptoms [4-6].

Interestingly, histological examinations of BPH tissues often reveal the presence of inflammatory cells, supporting the theory
of an inflammatory component in BPH pathogenesis [4]. The severity of inflammation has also been correlated with the dgree
of urinary symptoms, suggesting a direct link between inflammation and symptomatology [5].

Moreover, emerging evidence indicates that metabolic syndrome, which is associated with systemic inflammation, may be a
risk factor for BPH. This further underscores the potential role of inflammation in BPH [7, §8].

While the exact mechanisms are still being elucidated, substantial evidence suggests a significant correlation between
inflammation and benign prostatic hyperplasia. This understanding could lead to new therapeutic strategies targeting the
inflammatory pathways in BPH management [9, 10].

Several trials have investigated the relationship between CP and BPH, focusing on the efficacy of anti-inflammatory agents in
the treatment of BPH symptoms. For example, the use of Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) and inhibitors of
Cyclooxygenase-2 (COX-2) has been explored, with some studies reporting improvements in symptoms and urinary flow rates
in patients with BPH. These findings support the hypothesis that inflammation plays a role in BPH pathogenesis and
symptomatology [11].

Moreover, research into molecular markers of inflammation and proliferation within prostatic tissue aims to elucidate the
specific pathways through which CP may influence the development of BPH. Identifying these markers could lead to targeted
therapies that address the underlying inflammatory processes in patients with coexisting CP and BPH [12, 13].

The presence of inflammation of the prostate is dependent on many factors including geographical location, socio-economic
status, diet, and hygiene of the patients. There is a dearth of literature correlating the levels of inflammation in patients
requiring surgery for BPE in India.

The pathophysiology linking CP and BPH involves several key mechanisms [9, 10].

e Inflammatory mediators: Chronic inflammation can lead to the secretion of cytokines and growth factors, which
may stimulate prostatic stromal and epithelial cell proliferation, contributing to the development of BPH.

e Hormonal influence: The role of androgens, particularly Di- Hydro Testosterone (DHT), in the development of BPH
is well-documented. Inflammation may further modulate the hormonal milieu, enhancing the sensitivity of prostatic
tissue to androgens.

e Immune response: The immune response triggered by CP may exacerbate tissue damage and fibrosis, creating a
microenvironment conducive to the development of BPH.

This study was based on an ambispective analysis of slides of patients having been operated on with Transurethral Resection
of Prostate (TURP) for Benign Prostatic Enlargement (BPE).

METHODS

This was an ambispective study undertaken between May 2004 to July 2011 and involved an analysis of prostatic
specimens received after TURP and open prostatectomy done on patients with indications for surgery for Benign Prostatic
Enlargement.

All the prostatic specimens fixed in 10% formalin were received. They were weighed and subjected to a careful detailed
gross examination, then fixed in 10% buffered formalin for 24 hours. After fixation, the bits were given and processed
routinely. The TURP chips were weighed, and the entire specimen was embedded. Sections were prepared after routine
processing and then stained with Hematoxylin and Eosin. Standard statistical methods were used.
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RESULTS

During the course of the study, a total of 391 samples from patients having undergone TURP for Benign Prostatic Enlargement
were received of these, 39 harbored prostatic malignancies (39/391, 10%). The remaining 369 patients had a pathological
diagnosis of Benign Prostatic Hyperplasia (BPH) on their HPE. Most of these patients with BPH were in the sixth and seventh
decade of life (264/369, 71%) of the patients with BPH, 310 (84%) had Adenomatous Hyperplasia, 59 (16%) had Stromal
Hyperplasia and 46 (12.5%) had a Basal Cell Hyperplasia pattern on their HPE. There were various associated findings with
BPH, of which chronic prostatitis was most common, seen in 186 patients (50.4%) (Figure 1). The various other findings are
detailed in (Table 1).

Table 1 Associated non-neoplastic lesions and no. of cases

Associated Non-Neoplastic Lesions No. of Cases (%)
Chronic prostatitis 186 (50.4%)
Granulomatous prostatitis 2 (0.5%)
Squamous metaplasia 71 (19.4%)
Infarct 39 (10.6%)
Transitional metaplasia 4 (1.1%)
Calcification 7 (1.9%)
Acute prostatitis 7 (1.9%)
Micro abscesses 8(2.2%)

Figure 1 Slide showing features of chronic prostatitis (High Power)

Chronic prostatitis was observed in the maximum number of BPH cases (50.4%). 7 cases (1.9%) had evidence of Acute
Prostatitis and micro-abscesses were seen in 8 cases (2.2%). Granulomatous prostatitis was seen in 2 cases (0.5%) (Figure 2).
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Figure 2: Slide showing features of granulomatous prostatitis (High power)

The various histopathological findings that were observed in the cases with chronic prostatitis were:

e Inflammatory cell infiltration: There was the presence of inflammatory cells within the prostate gland. This
included lymphocytes, macrophages, and occasionally neutrophils. The distribution of these cells was focal and
diffuse, and they were often found in the stroma and around the glandular epithelium.

e Glandular changes: In response to inflammation, there was evidence of glandular disruption and atrophy. The
epithelial cells exhibited reactive changes such as nuclear enlargement and increased cytoplasmic volume. In some
cases, the glandular architecture was distorted due to the inflammatory process.

e Stromal changes: The stroma showed fibrosis and increased density of the connective tissue as a response to chronic
inflammation.

DISCUSSION

Chronic Prostatitis (CP) and Benign Prostatic Hyperplasia (BPH) are two prevalent conditions affecting the prostate gland, yet
their association, pathophysiology, and histopathological correlations present a complex interplay that has been the subject of
various clinical and research trials. While CP is characterized by inflammation of the prostate, BPH is primarily a condition
marked by the noncancerous enlargement of the prostate gland. Despite these distinct definitions, emerging evidence suggests a
potential overlap in their pathophysiological mechanisms and patient symptomatology.

The association between CP and BPH is multifaceted, involving inflammatory, hormonal, and growth factor-mediated
pathways. Several studies have proposed that chronic inflammation, as seen in CP, may contribute to the development and
progression of BPH.

This is supported by histopathological analyses showing inflammatory infiltrates in prostate tissue samples from patients with
BPH, suggesting a possible role of inflammation in prostatic tissue proliferation and hyperplasia.

Histopathologically, both CP and BPH exhibit distinct yet potentially overlapping features. Prostate tissue from patients with
CP often shows inflammatory cell infiltrates, fibrosis, and occasionally granulomatous reactions. In contrast, BPH tissue is
characterized by an increase in epithelial and stromal cell components, leading to nodular hyperplasia. However, the presence
of inflammatory cells within BPH nodules suggests an interplay between inflammation and hyperplasia.
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CONCLUSION

The association between CP and BPH underscores the importance of understanding the complex interplay of inflammatory,
hormonal, and growth factor-mediated pathways in these conditions. While distinct in their primary manifestations, the
overlap in pathophysiology and histopathological features suggests that inflammation may serve as a common denominator
driving the progression of both these conditions. Continued research and clinical trials focusing on this interconnection are
essential for developing more effective diagnostic and therapeutic strategies for patients suffering from CP, BPH, or both.
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