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Abstract 

Background: Prostate lesions encompass a spectrum of benign and malignant pathologies, with prostate-specific antigen (PSA) serving as a key biomarker in 

their evaluation. Immunohistochemical (IHC) markers, such as α-methylacyl-CoA racemase (P504S), have emerged as adjuncts in distinguishing malignancies. 

This study aims to analyse post-surgical prostate lesions, correlate histopathological findings with PSA levels, and assess the expression of P504S in malignant 

cases. 

Materials and Methods: This hospital-based observational study was conducted in 150 prostate specimens which were obtained post-surgery. After the 

thorough analysis. Histopathological classification was performed and PSA levels were analysed in relation to lesion type. IHC staining for P504S was 

conducted in malignant cases to determine its diagnostic utility. Statistical analysis was applied to assess correlations between PSA levels, histological 

diagnosis, and P504S expression. 

Results: We analysed a total of 150 cases, with the highest proportion (48.67%) in the 60–70 years age group and a mean age of 67.40 ± 8.69 years. Non-

neoplastic lesions were predominant (94%), while neoplastic cases accounted for 6%. Benign lesions were most common in the 60–70 years group, whereas 

malignancy was more frequent in individuals over 80 years (44.44%). Retention of urine (30%) was the most common symptom. Histopathological analysis 

showed benign prostatic hyperplasia (41.33%) as the most frequent diagnosis, followed by chronic nonspecific prostatitis (25.33%) and adenocarcinoma (6%). 

PSA levels above 20 ng/mL were predominantly associated with malignancy. Higher Gleason scores (9 and 8) were common, indicating aggressive tumors. 

A significant correlation was observed between age, PSA levels, and Gleason’s score (p < 0.0001). 

Conclusion: Our study concludes that, histopathological evaluation remains the gold standard for diagnosing prostate lesions, while PSA serves as a useful 

but non-specific biomarker. P504S IHC staining enhances the diagnostic accuracy for malignancy. The combination of PSA levels with histopathological and 

IHC findings improves the stratification of prostate lesions, easing early and accurate diagnosis. 
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1. Introduction 

Prostate cancer predominantly affects the elderly male 

population, with over 75% of cases diagnosed in men aged 

65 years and older.1  In recent decades, it has emerged as a 

significant global health concern.2,3  Prostate cancer ranks as 

the second most frequently diagnosed malignancy among 

men worldwide and the fifth overall in terms of incidence.4   

Alarmingly, this disease is associated with an estimated 

loss of 4.04 million years of healthy life globally, 

underscoring its impact not only on individual patients but 

also on public health systems.5,6 Furthermore, it accounts as 

the sixth leading cause of cancer-related mortality in men.7   

PSA attends as a crucial biomarker in the diagnosis and 

management of prostate cancer.7-9 Elevated PSA levels are 

often associated with the presence of malignant lesions.10   

However, the specificity of PSA as a standalone indicator 

remains a topic of ongoing debate.11  Conditions such as 
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inflammation, benign prostatic hyperplasia, and post-surgical 

changes can confound PSA interpretations, highlighting the 

need for adjunctive diagnostic modalities to enhance 

accuracy and patient outcomes.12-14  

Recent advancements in IHC have introduced markers 

such as P504S, which has shown promise in differentiating 

malignant from benign prostatic lesions. P504S, also known 

as alpha-methylacyl-CoA racemase (AMACR), is 

overexpressed in prostate cancer cells and has been utilized 

to improve the accuracy of histological evaluations.15-17 The 

correlation between P504S expression, PSA levels, and 

postoperative lesion characteristics could provide valuable 

insights into tumor biology and recurrence risk. 

This study aims to explore the lesions of the prostate 

following surgical intervention and their correlation with pre-

operative PSA levels and P504S IHC marker expression in 

malignant lesions. By elucidating these relationships, we 

hope to enhance the diagnostic accuracy and prognostic 

stratification of patients undergoing prostate surgery, 

ultimately contributing to improved patient management and 

outcomes.18   

2. Materials and Methods 

A prospective hospital-based study was conducted on 150 

patients who presented to the surgery OPD and were admitted 

for a variety of static and dynamic urinary symptoms. Post-

surgery specimens of prostate were referred to the 

Department of Pathology at F.H. Medical College and 

Hospital, Agra.  

During the research period the following parameters 

were documented for each patient; name, age, occupation, 

address and presenting complaints along with their serum 

PSA level. Each specimen underwent thorough gross and 

microscopic examination. After fixation in formalin, 

microscopic analysis was conducted on H & E stained 

sections. For IHC analysis, two additional sections were 

prepared on positively charged slides from the paraffin 

blocks. 

2.1. Statistical analysis 

The categorical variables were presented as the number and 

percentage of patients. These variables were compared across 

groups using Pearson’s Chi-square test for Independence of 

Attributes. Continuous variables were reported as mean and 

standard deviation and were compared between the two 

groups using the Z test for two means. 

3. Results 

The study included various parameters including age, 

symptoms at presentation, distribution according to lesions, 

Gleason scoring and grading amongst other categories. 

Amongst the 150 cases, highest proportion of cases (48.67%) 

was observed in the 60–70 years age group, followed by 

22.67% in the 70–80 years group. Patients between 50–60 

years comprised 18.67% of the study population, while those 

above 80 years accounted for 10%. The study categorized 

prostatic lesions into Non-neoplastic and Neoplastic types. 

Following which, 141 cases (94.00%) were reported as non 

neoplastic, while 9 cases (6.00%) were neoplastic. 

The age-wise distribution of prostatic lesions, as shown 

in Table 1, revealed that benign cases were most prevalent in 

the 60–70 years age group (50.35%), followed by the 70–80 

years group (22.70%), the 50–60 years group (19.15%), and 

the >80 years group (7.80%). In contrast, malignant cases 

were most commonly observed in individuals aged >80 years 

(44.44%), followed by the 60–70 years group (22.22%) and 

the 70–80 years group (22.22%), with the lowest occurrence 

in the 50–60 years group (11.11%). This indicated that while 

benign lesions are more common across all age groups, 

malignancy is significantly more prevalent in older 

individuals, particularly those over 80 years.  The analysis of 

clinical symptoms in the study group showed that retention 

of urine was the most common complaint, occurring in 45 

cases (30.00%). This was followed by a weak stream, 

reported in 38 cases (25.33%), and increased urinary 

frequency, noted in 24 cases (16.00%). Other frequently 

observed symptoms included urgency (11.33%), nocturia 

(9.33%), hesitancy (7.33%), and haematuria, which was the 

least common, recorded in only 1 case (0.67%), indicating a 

rather aggressive tumor. The histopathological examination 

of the study group showed (elaborated in Table 2) that BPH 

was the most frequently diagnosed condition, observed in 62 

cases (41.33%). Chronic nonspecific prostatitis was the 

second most common finding, accounting for 38 cases 

(25.33%), followed by chronic granulomatous prostatitis in 

15 cases (10.00%). Among other inflammatory conditions, 

acute prostatitis was identified in 18 cases (12.00%). PIN was 

noted in 8 cases (5.33%), while adenocarcinoma, 

representing malignant lesions, was diagnosed in 9 cases 

(6.00%). The correlation between PSA levels and prostatic 

lesions, as shown in Table 3, revealed that most benign and 

inflammatory conditions had PSA levels within the 0–4 

ng/mL range, including 12 cases of acute prostatitis, 29 cases 

of chronic nonspecific prostatitis, 5 cases of chronic 

granulomatous prostatitis, 31 cases of BPH, and 3 cases of 

PIN, while no adenocarcinoma cases were observed in this 

range. In the intermediate PSA range (4–20 ng/mL), 6 cases 

of acute prostatitis, 9 cases of chronic nonspecific prostatitis, 

9 cases of chronic granulomatous prostatitis, 29 cases of 

BPH, 5 cases of PIN, and 2 cases of adenocarcinoma were 

recorded. PSA levels above 20 ng/mL were predominantly 

associated with malignancy, with 7 cases of adenocarcinoma 

falling in this range, whereas only 1 case of chronic 

granulomatous prostatitis and 2 cases of BPH exhibited PSA 

levels exceeding 20 ng/mL. The correlation between PSA 

levels and age groups showed that most cases across all age 

groups had PSA levels within the 0–4 ng/mL range, with the 

highest occurrence in the 60–70 years group (37 cases), 

followed by the 50–60 years group (21 cases) as seen in 
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Table 4. The biopsy Gleason score distribution according to 

Table 5, showed that the majority of cases (33.33%) had a 

score of 9, indicating high-grade tumors. Scores of 7 and 8 

were observed in 22.22% of cases each, while scores of 6 and 

10 were present in 11.11% of cases each. Higher Gleason 

scores were more frequent, suggesting a predominance of 

aggressive tumors in the study population. The 

histopathological grading of prostate cancer using the 

Gleason grading system showed that the majority of cases 

were classified as Gleason grade 5 (44.44%), followed by 

equal distribution between Gleason grade 3 (22.22%) and 

Gleason grade 4 (22.22%), only 1 case (11.11%) fell in the 

category of Gleason grade 1. These findings indicate that 

higher Gleason grade 5 was more prevalent in an institutional 

study, suggesting a predominance of poorly differentiated 

tumors in the study population. Table 6, shows that in our 

study, IHC was positive in eight H&E-positive cases and 

negative in none. In this study, histopathological examination 

initially revealed a negative result for adenocarcinoma in one 

case. However, further immunohistochemical analysis 

revealed P504S positivity, strongly suggestive of 

adenocarcinoma. This highlighted that, the combined use of 

H&E staining and IHC is an effective diagnostic tool for 

accurate diagnosis and improved patient care. Table 7 and 

Table 8 demonstrate the correlation analysis between age, 

serum PSA levels, and Gleason’s score revealed a statistically 

significant association. The correlation between age and 

serum PSA level had a Pearson’s correlation value of 0.036 

with a p-value < 0.0001, indicating a weak but significant 

positive relationship. Similarly, the correlation between age 

and Gleason’s score had a Pearson’s correlation value of 0.13 

with a p-value < 0.0001, also demonstrating a significant 

positive correlation. These findings showed that age had a 

slight but meaningful correlation with PSA levels and tumor 

aggressiveness (Gleason’s score) in the study population. Our 

study revealed that, PSA levels had a slight but meaningful 

association with tumor aggressiveness (Gleason’s score) in 

the study population. 

Table 1: Age-wise distribution of prostatic lesion 

Age (Years) Benign Malignant 

No of cases Percentage No of cases Percentage 

50-60 27 19.15% 1 11.11% 

60-70 71 50.35% 2 22.22% 

70-80 32 22.70% 2 22.22% 

>80 11 7.80% 4 44.44% 

Total 141 100.00% 9 100.00% 
 

Table 2: Histopathological diagnosis in the study group 

S. No. Histopathological Diagnosis No. of Cases Percentage (%) 

1 Acute Prostatitis 18 12.00% 

2 Chronic Nonspecific Prostatitis 38 25.33% 

3 Chronic Granulomatous Prostatitis 15 10.00% 

4 BPH (Benign Prostatic Hyperplasia) 62 41.33% 

5 PIN (Prostatic Intraepithelial Neoplasia) 8 5.33% 

6 Adenocarcinoma 9 6.00% 

  Total 150 100.00% 
 

Table 3: PSA level in correlation with prostatic lesion 

Prostatic 

Lesion 

Acute 

Prostatitis 

Chronic 

Nonspecific 

Prostatitis 

Chronic 

Granulomatou

s Prostatitis 

BPH (Benign 

Prostatic 

Hyperplasia) 

PIN (Prostatic 

Intraepithelial 

Neoplasia) 

Adenocarci

noma 

PSA level No. of 

Cases 

No. of Cases No. of Cases No. of Cases No. of Cases No. of 

Cases 

0-4 12 29 5 31 3 0 

4-20 6 9 9 29 5 2 

>20 0 0 1 2 0 7 
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Table 4: PSA level in correlation with age 

Age 

group 

50-60 60-70 70-80 >80 

PSA 

level 

No. of 

Cases 

No. of 

Cases 

No. of 

Cases 

No. of 

Cases 

0-4 21 37 15 7 

4-20 6 33 17 4 

>20 1 3 2 4 
 

Table 5: Biopsy Gleason score 

Gleason Score No. of Cases Percentage (%) 

6 1 11.11% 

7 2 22.22% 

8 2 22.22% 

9 3 33.33% 

10 1 11.11% 
 

Table 6: Comparison of diagnosis of adenocarcinoma on 

H&E Stain and P504s IHC 

Diagnosis of 

Adenocarcinoma  

P504S stain 

positive 

P504S stain 

negative 

H and E stain positive 8 0 

H and E stain 

negative 

1 0 

 

Table 7: Correlation of age with serum PSA level and 

Gleason’s score 

Correlation Pearson’s 

Correlation Value 

p-value 

Age and Serum PSA 

Level 

0.036 <0.0001 

Age and Gleason’s 

Score 

0.13 <0.0001 

 

Table 8: Correlation of Gleason’s score with PSA value 

Correlation Pearson’s 

Correlation Value 

p-value 

Serum PSA Level and 

Gleason’s Score 

0.20 0.0046 

 

 

Figure 1: Showing epithelioid cell granuloma at 4x and 20x 

 

 

Figure 2: Showing cystically dilated glands with papillary 

infoldings at 20X 

 

Figure 3: Showing core biopsy of prostate gland with foci of 

atypical cells at 10x and 40x 

 

Figure 4: P504S staining of the same bit showing 

cytoplasmic staining confirming the diagnosis of 

Adenocarcinoma at 10x & 40x 

4. Discussion 

In the current investigation, a total of 150 prostate specimens 

were promptly collected post-surgically from patients in the 

department of pathology. Our comprehensive analysis of 

demographic data revealed that the mean age of the study 

cohort was 67.40 ± 8.69 years. With respect to PSA levels, 

48% of the study population exhibited PSA values exceeding 

10 ng/mL. In the present study, a total of 150 prostatic lesions 

were examined, of which 141 cases (94%) were classified as 

non-neoplastic, while only 9 cases (6%) were identified as 

neoplastic. These findings underscore the predominance of 

non-neoplastic lesions in our study cohort. The observed 
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trend aligns with previous studies conducted in the Indian 

population. The distribution of study participants was 

analyzed across various age groups, ranging from 50 years to 

over 80 years. The majority of participants diagnosed with 

benign prostatic lesions were within the 60–70-year age 

group, comprising 71 individuals (50.35%). This was 

followed by 32 participants (22.70%) in the 70–80-year age 

group, 27 participants (19.15%) in the 50–60-year age group, 

and 11 participants (7.80%) aged above 80 years. The peak 

incidence of benign cases was noted in 69.40 ± 9.14 years. In 

the present study, urinary retention emerged as the most 

frequently reported symptom, affecting 45 patients (30%), 

followed by a weakened urinary stream in 38 patients 

(25.33%). Additional symptoms included increased urinary 

frequency in 24 patients (16%), urgency in 17 patients 

(11.33%), and hematuria in a single patient (0.67%). The 

histopathological examination of prostatic lesions in this 

study revealed, a predominant occurrence of BPH, which was 

diagnosed in 62 cases, accounting for 41.33% of the total 

cases. This was followed by chronic non-specific prostatitis, 

which was identified in 38 cases (25.33%), and acute 

prostatitis, observed in 18 cases (12%). Additionally, chronic 

granulomatous prostatitis was noted in 15 cases (10%), while 

prostatic intraepithelial neoplasia (PIN) was detected in 8 

cases (5.33%). Furthermore, adenocarcinoma was diagnosed 

in 9 cases, representing 6% of the study population. The 

present study established a significant correlation between 

serum prostate-specific antigen (PSA) levels and the 

spectrum of prostatic lesions. It was observed that, lower PSA 

levels (0–4 ng/mL) were predominantly associated with 

benign and inflammatory conditions, including BPH, chronic 

nonspecific prostatitis, and acute prostatitis. A subset of cases 

with chronic granulomatous prostatitis, PIN and BPH 

exhibited intermediate PSA levels (4–20 ng/mL). Notably, 

PSA levels exceeding 20 ng/mL demonstrated a strong 

association with malignancy, with the majority of 

adenocarcinoma cases presenting within this range, 

underscoring the diagnostic significance of markedly 

elevated PSA levels in identifying malignant prostatic 

pathology. Our study analysed the relationship between 

serum PSA levels and advancing age, revealing a clear trend 

of increasing PSA levels with age. Among the 150 

participants included in the study, distinct variations in PSA 

distribution were observed across different age groups. In our 

study, the distribution of biopsy Gleason scores among the 

cases is as follows; one case (11.11%) had a Gleason score of 

6, two cases (22.22%) had a score of 7, another two cases 

(22.22%) had a score of 8, three cases (33.33%) had a score 

of 9, and one case (11.11%) had a score of 10. Our study 

shows a weak but statistically significant positive correlation 

between age and both serum PSA levels (r = 0.036, p < 

0.0001) and Gleason’s score (r = 0.13, p < 0.0001). Although 

the correlations are minimal, the findings suggest a slight 

increase in PSA levels and Gleason’s score with age. These 

results are similar to previous literature, which demonstrates 

the association between age, PSA levels, and prostate cancer 

severity. We found a correlation between serum PSA levels 

and the GS, revealing a positive association with statistical 

significance (p = 0.0046) and a Pearson’s correlation 

coefficient of 0.20. These findings underscore the potential 

role of PSA as a biomarker for disease severity in prostate 

malignancies. In this study, histopathological examination 

initially revealed a negative result for adenocarcinoma in one 

case. However, further immunohistochemical analysis 

revealed P504S positivity, strongly suggestive of 

adenocarcinoma. This highlighted that, the combined use of 

H&E staining and IHC is an effective diagnostic tool for 

accurate diagnosis and improved patient care. 

5. Conclusion 

The present study provides a complete analysis of prostatic 

lesions following surgical intervention, correlating them with 

PSA levels and the expression of the P504s IHC marker in 

malignant cases. Our findings highlighted, the important role 

of PSA as a preliminary diagnostic and prognostic biomarker, 

aiding in the detection and monitoring of prostatic lesions. 

However, the observed variations in PSA levels emphasized 

the need for corresponding markers to enhance diagnostic 

precision. 

The expression of P504s in malignant lesions further 

reinforces its utility as a reliable IHC marker for prostate 

cancer, distinguishing malignant from benign prostatic 

conditions with greater accuracy. This highlights the 

potential of P504s in improving histopathological evaluation, 

particularly in cases where conventional morphological 

assessment may be challenging. 

The correlation between histopathological findings, PSA 

levels, and P504s expression emphasized, the significance of 

a multimodal diagnostic approach for prostate cancer. Future 

studies with larger cohorts and standardized methodologies 

are essential to validate these findings and enhance diagnostic 

algorithms for improved clinical outcomes. 
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