
Open Access ISSN: 2663-9491 e-ISSN: 2789-6897 

The Insight Volume 08 Number 03 July – September 2025 

P a g e  707 

ORIGINAL ARTICLE

Prostate Volume and PSA Trends – Clinical Predictors of Malignancy 
in Benign and Malignant Prostatic Diseases 

DOI: 10.5281/zenodo.18116703 

Sonia Mahmuda Haque1 , Farhana Rahman2, Nayeema Rahman3, Rumana Yasmin4, Kajol Akter5, Sampurna 
Sen6  

(The Insight 2025; 8(3): 707-711) 

1. Associate Professor, Department of Pathology, Shaheed Monsur Ali medical college, Dhaka, Bangladesh
2. Associate Professor, Department of Pathology, Shaheed Monsur Ali Medical College, Dhaka, Bangladesh
3. Professor, Department of Pathology, Shaheed Monsur Ali Medical College, Dhaka, Bangladesh
4. Assistant Professor, Department of Pathology, Dhaka central international medical college, Dhaka, Bangladesh
5. Associate Professor, Department of Pathology, International Medical College, Dhaka, Bangladesh
6. Associate Professor, Department of Pathology, Addin Sakina Medical College, Jashore, Bangladesh

INTRODUCTION 
Prostate volume (PV) measures the size of the prostate, 
usually in cm³ via imaging, while prostate-specific antigen 
(PSA) is a protein whose blood levels help screen for prostate 
conditions like benign prostatic hyperplasia (BPH) and 
prostate cancer. Globally, smaller prostate volumes, 
particularly those under 45 cm³ and more so below 26 cm³, 
are associated with a significantly higher likelihood up to 
about 69% of prostate cancer when PSA density exceeds 0.15 
ng/mL/cm³ [1]. In Bangladeshi, men evaluated for prostate 
disease, about 16% of prostate tissue specimens submitted for 
histopathology are found to be malignant, while roughly 82% 
are benign changes [2]. Prostate volume indicates the size of 
the prostate and can be measured via ultrasonography or MRI. 
Transrectal ultrasound (TRUS) estimates PV using the 
ellipsoid formula, while MRI employs semiautomatic or deep 
learning–based 3D segmentation for more precise 
measurements. Both methods slightly underestimate true 

pathological volume, though MRI generally shows higher 
accuracy and stronger correlation with surgical specimens 
[3,4]. In benign prostatic hyperplasia, PV typically increases due 
to enlargement of the transition zone, whereas in prostate 
cancer, changes in zonal volumes, such as altered ratios 
between the peripheral and transition zones, can help 
differentiate malignant from benign conditions. Although 
larger prostate volume is often associated with benign 
disease, cancer can also occur in larger prostates, so PV alone 
is not definitive for diagnosis; it serves as a useful factor to 
stratify risk when combined with other clinical parameters 
like PSA levels and imaging biomarkers [5]. PSA is a protein 
biomarker secreted by prostate tissue, widely used in clinical 
practice to screen for and monitor prostate diseases. PSA 
levels correlate with prostate pathology, generally increasing 
in both benign conditions like BPH and malignant prostate 
cancer, but the patterns and implications differ [6]. Trends in 
PSA, such as rising levels over time (PSA velocity) or the ratio 
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ABSTRACT 
Background: Prostate volume (PV) and prostate-specific antigen (PSA) are widely used 
clinical parameters in evaluating prostatic diseases. While PSA levels may increase in both 
benign and malignant conditions, smaller prostate volumes combined with elevated PSA 
improve malignancy prediction. Identifying reliable predictors is essential for timely 
diagnosis and appropriate management. Aim of the study: To evaluate the role of prostate 
volume and PSA trends as clinical predictors of malignancy in patients presenting with 
benign and malignant prostatic diseases. Methods & Materials: A prospective study was 
conducted at BIRDEM General Hospital, Dhaka, Bangladesh from July 2017 to June 2019. A 
total of 110 men aged ≥50 years with suspected prostatic disease underwent clinical 
assessment, transabdominal ultrasonography for prostate volume estimation, serum PSA 
measurement, and systematic prostate biopsy. Histopathology served as the diagnostic 
reference standard. Data were analyzed using SPSS version 26.0. Logistic regression 
identified independent predictors of malignancy. Diagnostic performance was evaluated 
through sensitivity, specificity, PPV, NPV, and accuracy. 
Result: Malignancy was confirmed in 15.45% of participants. Malignant cases had 
significantly higher mean PSA levels (25.48±11.62 ng/mL) and larger PV (57.4±16.2 mL). PSA 
>10 ng/mL was the strongest predictor (OR 27.8; p<0.001), followed by PV Grade III/IV (OR
3.2; p=0.02). PSA >10 ng/mL demonstrated high specificity (94.6%) and accuracy (89.1%), 
while combining PSA >10 with PV Grade III/IV increased specificity to 97.8%.
Conclusion: PSA remains the strongest predictor of malignant prostatic disease, and 
incorporating prostate volume enhances diagnostic precision. Larger multicenter studies are 
encouraged. 
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of free to total PSA, help improve malignancy prediction 
beyond a single measurement, with PSA density providing 
additional risk stratification [7]. Combining prostate volume 
with PSA measurements, especially PSA density, improves the 
prediction of malignancy and helps guide biopsy decisions, as 
higher PSA density is associated with more aggressive cancer 
and advanced pathological stages [8]. However, challenges 
remain, including variability in PSA due to non-cancer factors 
and limitations in imaging accuracy for PV measurement, 
which can affect PSA density calculations [6]. While MRI offers 
more precise prostate volume measurements than ultrasound, 
limited availability makes ultrasound more common; 
combining PSA, PV, and other biomarkers improves early 
detection and risk stratification, but must be interpreted 
cautiously to prevent overdiagnosis [9]. Although national 
surveys report on NCDs, nutrition, and demographics in 
Bangladesh, detailed population-specific data across regions 
and subgroups remain limited, with urban-rural disparities 
often masked by aggregated national statistics [10]. This study 
aimed to evaluate the role of prostate volume and PSA trends 
as clinical predictors of malignancy in patients with benign 
and malignant prostatic diseases. 

 
MATERIALS & METHODS 
This study, conducted from July 2017 to June 2019 at BIRDEM 
General Hospital, Dhaka, Bangladesh. The study aimed to 
evaluate prostate volume and PSA trends as predictors of 
malignancy in patients presenting with suspected prostatic 
disease. A total of 110 consecutive male patients were 
enrolled. Patients were clinically evaluated and categorized 
into: 
 

• Benign prostatic disease group (n=93) 

• Malignant prostatic disease group (n=17) 
 
Diagnosis was confirmed by histopathological examination 
following prostate biopsy. 
 
Inclusion Criteria 

• Men aged 50 years and above 
• Patients with symptoms of elevated PSA 
• Patients who underwent biopsy with available 

histopathology reports 
 
Exclusion Criteria 

• Prior history of prostate cancer 
• Patients who received 5-alpha reductase inhibitors, 

androgen therapy, or previous prostate surgery 
• Active urinary tract infection or prostatitis at the 

time of evaluation 
 
Ethical Considerations 
Ethical approval was obtained from the Institutional Review 
Board of BIRDEM General Hospital. Written informed consent 
was collected from all participants. 
 
Biopsy and Histopathological Processing  
All patients underwent systematic prostate biopsy following 
clinical and radiological evaluation. The biopsy specimens 
were immediately fixed in 10% formalin and submitted to the 
Department of Pathology for histopathological examination. 
Tissue samples were processed using the routine paraffin-
embedding technique, which included overnight fixation, 
graded dehydration through ascending concentrations of 
alcohol, clearing in xylene, and embedding in paraffin wax. 
Paraffin blocks were sectioned at a thickness of 3–5 µm using 

a rotary microtome, and the sections were mounted on glass 
slides. The slides were subsequently deparaffinized in xylene, 
rehydrated through graded alcohol, and stained using Harris’s 
hematoxylin followed by differentiation in acid alcohol and 
counterstaining with eosin. After staining, the sections were 
dehydrated, cleared, and mounted using DPX. Microscopically, 
nuclei stained blue, cytoplasm appeared pink to red, collagen 
and muscle fibers showed pink coloration, and red blood cells 
appeared bright red. Final histopathological diagnosis of 
benign or malignant prostatic disease was made based on 
evaluation of glandular architecture, cellular morphology, and 
nuclear atypia and was considered the reference standard for 
disease classification. 
 
Data Collection 
Data were collected prospectively. Demographic data included 
age at presentation. Clinical data were obtained through direct 
patient interviews and physical examination and included the 
presence of lower urinary tract symptoms such as burning 
sensation during micturition, increased urinary frequency, 
dribbling of urine, fever, hesitancy, urgency, and acute urinary 
retention. Laboratory data included serum prostate-specific 
antigen (PSA) levels, measured using a standardized 
immunoassay protocol in the hospital laboratory. PSA values 
were documented as continuous variables and further 
categorized into three groups (0–5 ng/mL, 5.1–10 ng/mL, and 
>10 ng/mL) for analysis. Radiological data consisted of 
prostate volume measurements obtained by transabdominal 
ultrasonography (USG). Prostate size values were recorded in 
milliliters and classified into four grades: Grade I (20–30 g), 
Grade II (31–50 g), Grade III (51–80 g), and Grade IV (>80 g). 
Histopathological data were obtained from prostate biopsy 
specimens processed in the Department of Pathology. Final 
diagnosis was categorized as either benign prostatic disease 
or malignant prostatic adenocarcinoma and used as the 
reference standard for statistical analysis. All collected data 
were cross-checked for completeness and accuracy before 
statistical entry.  
 
Statistical Analysis 
Data analysis was performed using SPSS version 26.0. 
Continuous variables were summarized as mean ± standard 
deviation and compared between benign and malignant 
groups using the independent samples t-test. Categorical 
variables were presented as frequencies and percentages and 
analyzed using the chi-square test or Fisher’s exact test when 
appropriate. Binary logistic regression was employed to 
identify independent predictors of malignant disease, and 
results were expressed as adjusted odds ratios (OR) with 95% 
confidence intervals (CI). The diagnostic accuracy of major 
predictors was evaluated by calculating sensitivity, specificity, 
positive predictive value (PPV), and negative predictive value 
(NPV) using standard 2×2 contingency tables. A p-value of 
<0.05 was considered statistically significant. 
 
RESULT 
Figure 1 shows that most patients had benign prostatic 
diseases 74.55%, while malignant prostatic disease accounted 
for 25.45%. Similarly benign cases had a mean age of 67.1±9.0 
years, while malignant cases were slightly older at 70.5±7.8 
years (p=0.12) (Table I). Increased frequency appeared in 
100% of both groups. Burning sensation was reported by 
50.54% of benign vs 64.71% of malignant cases (p=0.32). 
Fever was notably lower in malignant (5.88%) than benign 
(24.73%) (p=0.08). Other symptoms dribbling (86.02% vs 
88.24%), hesitancy (80.65% vs 88.24%), urgency (93.55% vs 
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88.24%) and urinary retention (79.57% vs 88.24%) were 
similar between groups.  
Table II indicates that among the patients were more frequent 
in Grade I at 37.63% and Grade II at 41.94%, while malignant 
cases were higher in Grade III at 47.06% and Grade IV at 
11.76%. Mean prostate volume was greater in malignant at 
57.4 ± 16.2 mL compared to 44.8 ± 18.5 mL in benign. PSA 
trends showed 81.72% of benign in the 0–5 range, 12.90% in 
5.1–10, and 5.38% above 10, whereas malignant patients had 
23.53% in 0–5, 11.76% in 5.1–10, and 64.71% above 10, with 
a significantly higher mean PSA of 25.48±11.62 ng/mL.  
PSA above 10 ng/ml showed the strongest association with 
malignancy, with an odds ratio of 27.8 and a confidence 
interval of 7.9–97.5 (Table III). Prostate Grade III or IV also 
increased risk, with an odds ratio of 3.2 and a confidence 
interval of 1.2–8.4. Age over 70 years (OR 1.7, 0.6–5.0), 
burning sensation (OR 1.8, 0.6–5.5), and urinary retention (OR 
1.5, 0.4–5.1). Table IV demonstrates that PSA above 10 ng/ml 
showed good diagnostic performance, with a sensitivity of 
64.7%, specificity of 94.6%, positive predictive value of 
68.8%, negative predictive value of 93.3%, and overall 
accuracy of 89.1%. Prostate Volume Grade III/IV had 
moderate sensitivity of 58.8% and specificity of 79.6%, with 
PPV of 34.5%, NPV of 91.3%, and accuracy of 76.4%. 
Combining PSA above 10 ng/ml with Grade III/IV increased 
specificity to 97.8% and PPV to 80%, with overall accuracy of 
89.1%. 

 

 
 

Figure – 1: Distribution of study participants by group 
(n=110) 

 
Table – I: Baseline characteristics by disease group (n=110) 

 

Variable 
Benign (n=93) Malignant (n=17) 

P-value 
n % n % 

Age (years), Mean ± SD 67.1 ± 9.0 70.5 ± 7.8 0.12 
Complications 
Burning sensation 47 50.54 11 64.71 0.32 
Increased frequency 93 100.00 17 100.00 1 
Dribbling of urine 80 86.02 15 88.24 0.81 
Fever 23 24.73 1 5.88 0.08 
Hesitancy 75 80.65 15 88.24 0.5 
Urgency 87 93.55 15 88.24 0.57 
Urinary retention 74 79.57 15 88.24 0.48 

 
Table – II: Prostate Volume (USG) and PSA Trends among patients (n=110) 

 

Variable 
Benign (n=93) Malignant (n=17) 

P-value 
n % n % 

Prostate USG 
Grade I (20–30 g) 35 37.63 2 11.76 0.04 
Grade II (31–50 g) 39 41.94 5 29.41 0.33 
Grade III (51–80 g) 16 17.20 8 47.06 0.01 
Grade IV (>80 g) 3 3.23 2 11.76 0.18 
Prostate volume (mL), Mean ± SD 44.8 ± 18.5 57.4 ± 16.2 0.02 
PSA Trends (ng/mL) 
 0–5 76 81.72 4 23.53 <0.001 
5.1–10 12 12.90 2 11.76 0.9 
>10 5 5.38 11 64.71 <0.001 
PSA level (ng/mL), Mean ± SD 6.42 ± 3.15 25.48 ± 11.62 <0.001 

 
Table – III: Logistic regression for predictors of malignancy 

 
Predictor OR (95% CI) P-value 

PSA >10 ng/ml 27.8 (7.9–97.5) <0.001 
Prostate Grade III/IV 3.2 (1.2–8.4) 0.02 
Age >70 years 1.7 (0.6–5.0) 0.32 
Burning sensation 1.8 (0.6–5.5) 0.32 
Urinary retention 1.5 (0.4–5.1) 0.48 

 
 
 

84.55

15.45

Group (%)

Benign Prostatic Diseases

Malignant Prostatic Disease
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Table – IV: Diagnostic accuracy of key predictors 
 

Predictor Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%) 
PSA >10 ng/ml 64.7 94.6 68.8 93.3 89.1 
Prostate Volume Grade III/IV 58.8 79.6 34.5 91.3 76.4 
PSA >10 ng/ml + Prostate Volume Grade 
III/IV 

47.1 97.8 80 91.3 89.1 

 
DISCUSSION 
Prostate disorders encompass a spectrum of conditions, 
ranging from benign hyperplasia and chronic prostatitis to 
malignant neoplasms, each exhibiting distinct clinical and 
biochemical profiles [11]. In the study, the majority of patients 
presented with benign prostatic diseases accounting for 
84.55%, whereas malignant prostatic disease constituted 
15.45% of cases, similar to findings by Tolani et al., who 
reported that benign prostatic hyperplasia and prostate 
cancer were diagnosed in 71.40% and 28.60% of patients, 
respectively [12].  Muhammad et al. reported 64.00% benign 
prostatic hyperplasia and 20.00% prostate cancer [13]. Mean 
age was 67.1 ± 9.0 years in benign and 70.5 ± 7.8 years in 
malignant cases (p = 0.12). Islam et al stated that patients with 
prostate cancer were notably older than those with benign 
prostatic hyperplasia, with mean ages of 72 ± 4.4 versus 
64 ± 6.6 years, respectively (p = 0.00001) [14]. Xing et al. 
reported a mean age of 65.9 ± 8.7 years (range 37–86 years) 
[15]. Increased frequency occurred in 100% of both groups. 
Burning sensation was 50.5% vs 64.7% (p = 0.32), fever 
24.7% vs 5.9% (p = 0.08), while dribbling, hesitancy, urgency, 
and retention were similar (86.0–93.5% vs 88.2–88.2%). 
Mobley et al. reported that 15–25% of men experience lower 
urinary tract symptoms (LUTS), such as nocturia, urgency, 
frequency, incomplete bladder emptying, stop-start urination, 
straining, post-void urgency, and weak urinary stream [16]. 
Tolani et al. reported that difficulty in urination (91.4%), low 
back pain (44.8%), urinary retention (38.1%), erectile 
dysfunction (31.4%), hematuria (22.9%), and chronic renal 
failure (4.8%) was observed among patients [12]. Benign cases 
were mainly Grade I–II (37.6%–41.9%) and malignant cases 
Grade III–IV (47.1%–11.8%). Mean prostate volume was 44.8 
± 18.5 mL (benign) vs 57.4 ± 16.2 mL (malignant). PSA 
>10 ng/mL was seen in 5.4% of benign vs 64.7% of malignant 
cases, with mean PSA 25.48 ± 11.62 ng/mL in malignancy. 
Yamashiro et al. stated an inverse relationship between 
prostate volume and the risk of prostate cancer [17]. Al-Azab et 
al. reported that prostate volume is a stronger predictor of 
cancer than PSA alone, especially when PSA is in the lower to 
intermediate range (2–9 ng/mL), indicating that in smaller 
glands, cancer contributes relatively more to PSA elevation 
than benign enlargement [18]. Wolff et al. reported that mean 
PSA density was significantly higher in prostate cancer than 
BPH (0.46 vs. 0.116, p < 0.005), indicating that absolute PSA 
alone has limited specificity [19]. Erdogan et al. demonstrated 
that free/total PSA ratio, prostate volume, and PSA density 
differed significantly between prostate cancer and non-cancer 
cases (p < 0.001) [20]. PSA >10 ng/mL was most strongly 
associated with malignancy (OR 27.8, 95% CI 7.9–97.5), 
followed by Grade III–IV prostate (OR 3.2, 95% CI 1.2–8.4); 
age >70 y, burning, and retention showed weaker associations 
(OR 1.5–1.8). Hwang et al. identified elevated PSA as a 
significant risk factor, with higher PSA levels associated with 
increased prostate cancer incidence (HR 1.77, 95% CI 1.67–
1.88) [21]. Al-Azab et al. reported that smaller prostate volume 
was the strongest predictor of a positive biopsy (OR 0.26, 
p < 0.001), indicating that larger prostates, likely due to BPH, 
were more often associated with benign findings [18]. Tiger et 
al. reported that each 10 mL increase in prostate volume was 

associated with an approximately 30% lower risk of clinically 
significant prostate cancer [22]. PSA >10 ng/mL showed 
sensitivity 64.7%, specificity 94.6%, PPV 68.8%, NPV 93.3%, 
and accuracy 89.1%. Prostate volume Grade III/IV had 
sensitivity 58.8%, specificity 79.6%, PPV 34.5%, NPV 91.3%, 
and accuracy 76.4%. Combining PSA >10 ng/mL with Grade 
III/IV improved specificity to 97.8%, PPV to 80%, and overall 
accuracy remained 89.1%. Merriel et al. reported that PSA has 
high pooled sensitivity (~0.93) but low specificity (~0.20), 
indicating a substantial rate of false positives when used alone 
[23]. Saema et al. demonstrated that PSAD had superior 
discriminatory power over PSA, particularly in predicting 
cancer among patients with PSA in the ‘grey zone’ [24]. Khalid 
et al. demonstrated that MRI-derived PSAD with a cutoff of 
about 0.158 ng/mL/mL achieved 73.6% sensitivity and 92.7% 
specificity (AUC 0.83) for detecting prostate cancer [25]. 
 
Limitations of the study: This study has several limitations. 
The sample size was relatively small, particularly for 
malignant cases, which may limit generalizability. Prostate 
volume was measured using ultrasonography, which can 
underestimate true prostate size compared to MRI. Single-
center design and lack of long-term follow-up restrict broader 
applicability and outcome assessment. PSA levels can be 
influenced by non-malignant factors such as inflammation or 
recent instrumentation, potentially confounding results. 
Additionally, other emerging biomarkers and imaging 
modalities were not evaluated, which may have enhanced 
diagnostic accuracy. 
 
CONCLUSION 
Prostate volume and PSA trends were shown to be significant 
clinical predictors of prostatic malignancy in this study. 
Patients with malignant disease had higher mean prostate 
volumes and markedly higher PSA levels compared to those 
with benign conditions. PSA above 10 ng/mL demonstrated 
the strongest association with malignancy, exhibiting high 
specificity and overall diagnostic accuracy. Prostate volume of 
Grade III/IV also contributed moderately to risk stratification, 
while combining elevated PSA with larger prostate grades 
further improved predictive specificity. These findings 
underscore the complementary value of integrating PSA 
trends and prostate volume assessment in clinical decision-
making, enhancing early detection and guiding biopsy 
strategies in patients with suspected prostatic disease. 
 
Funding: No funding sources 
Conflict of interest: None declared 
Ethical approval: The study was approved by the Institutional 
Ethics Committee. 
 
REFERENCES 
1. Liu Z, Yu Y, Hu R, Jian T, Yu K, Lu J. Effect of prostate volume on the 

predictive value of prostate-specific antigen density for prostate 
cancer. Translational Andrology and Urology. 2025 Jan 
22;14(1):70. 

2. Rahman MM, Alam MM, Khan MO, Karim MR, Hasan MS. 
Frequency of Prostate Cancer Among the Prostatic Tissue samples-
Collected From Different Tertiary Level Hospital in Dhaka City. 
Bangladesh Journal of Urology. 2018;21(2):88-92. 

https://en.wikipedia.org/wiki/Open_access


Open Access ISSN: 2663-9491 e-ISSN: 2789-6897 

 

The Insight Volume 08 Number 03 July – September 2025 

P a g e  711 

  

 

 

3. Choe S, Patel HD, Lanzotti N, Okabe Y, Rac G, Shea SM, Gorbonos A, 
Quek ML, Flanigan RC, Goldberg A, Gupta GN. MRI vs transrectal 
ultrasound to estimate prostate volume and PSAD: impact on 
prostate cancer detection. Urology. 2023 Jan 1;171:172-8. 

4. Zhang Z, Yang Q, Shiradkar R, Mirtti T, Azamat S, Xuan K, Xu J, 
Madabhushi A. A deep learning derived prostate zonal volume‐
based biomarker from T2‐weighted MRI to distinguish between 
prostate cancer and benign prostatic hyperplasia. Medical Physics. 
2025 Aug;52(8):e18053. 

5. Lu Y, Yuan R, Su Y, Liang Z, Huang H, Leng Q, Yang A, Xiao X, Lai Z, 
Zhang Y. Biparametric MRI-based radiomics for noninvastive 
discrimination of benign prostatic hyperplasia nodules (BPH) and 
prostate cancer nodules: a bio-centric retrospective cohort study. 
Scientific Reports. 2025 Jan 3;15(1):654. 

6. Bello ZM, Mohammed AZ, Kumurya AS, Abubakar SD, Ibrahim Y, 
Chiroma FA, Shema FB, Kabir IM. Discrepancy between PSA Levels 
and Gleason Score in Prostate Cancer from Northern Nigeria: A 
Histopathological Analysis. UMYU Scientifica. 2025 Jun 
30;4(2):325-33. 

7. Mo H, Hu C, Li P, Miao Z, Zhang H, Shen G, Sun J. PSA proportion of 
index lesion: a novel index for predicting prostate pathology 
outcomes in biopsy-naïve patients with PSA< 10 ng/ml and PI-
RADS 3 lesions. World Journal of Urology. 2025 Jul 17;43(1):444. 

8. Pattou M, Neuzillet Y, Ghoneim T, Bosset PO, Herve JM, 
Vanalderwerelt V, Bohin D, Lugagne PM, Soorojebally Y, Lebret T. 
PSA density correlates to pathology T stage and ISUP grade: 
insights from a cohort of 3568 radical prostatectomy cases. World 
journal of urology. 2025 Jul 17;43(1):445. 

9. Preston MA, Batista JL, Wilson KM, Carlsson SV, Gerke T, Sjoberg 
DD, Dahl DM, Sesso HD, Feldman AS, Gann PH, Kibel AS. Baseline 
prostate-specific antigen levels in midlife predict lethal prostate 
cancer. Journal of Clinical Oncology. 2016 Aug 10;34(23):2705-11. 

10. Garnett S, Biswas T, Pervin S, Rawal L. The prevalence of 
underweight, overweight and obesity in Bangladeshi adults: Data 
from a national survey. 

11. Sultana SS, Hossain S, Rahman A. Histopathological Spectrum of 
Prostatic Lesions Evaluated in a Tertiary Hospital 
Histopathological Spectrum of Prostatic Lesions Evaluated in a 
Tertiary Hospital. Journal of Histopathology and Cytopathology. 
2020 Jan;4(1):33-7. 

12. Tolani MA, Khalifa AI, Afolayan AO. Clinicopathological 
characteristics of benign prostatic hyperplasia and prostate 
cancer in a University Teaching Hospital in Nigeria. Annals of 
Tropical Pathology. 2020;11(1):56-60. 

13. Muhammad R, Bhatti MS, Khan MS, Ali S, Bokhari NM, Mehtab G, 
Ahmad I, Ali J. Prevalence of Benign Prostatic Hyperplasia and 
Prostate Cancer Among Adults in Pakistan. Indus Journal of 
Bioscience Research. 2025 Mar 15;3(3):164-8. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

14. Islam MA, Haque MJ, Hossain MM, Islam SS. Prospective analysis of 
percent free prostate-specific antigen as a better predictor of early 
diagnosis of prostate cancer. Journal of Bio-Science. 
2022;30(2):67-77. 

15. Xing P, Chen L, Yang Q, Song T, Ma C, Grimm R, Fu C, Wang T, Peng 
W, Lu J. Differentiating prostate cancer from benign prostatic 
hyperplasia using whole-lesion histogram and texture analysis of 
diffusion-and T2-weighted imaging. Cancer Imaging. 2021 Sep 
27;21(1):54. 

16. Mobley D, Feibus A, Baum N. Benign prostatic hyperplasia and 
urinary symptoms: evaluation and treatment. Postgraduate 
medicine. 2015 May 4;127(3):301-7. 

17. Yamashiro JR, de Riese WT. Any correlation between prostate 
volume and incidence of prostate cancer: a review of reported data 
for the last thirty years. Research and Reports in Urology. 2021 Oct 
10:749-57. 

18. Al-Azab R, Toi A, Lockwood G, Kulkarni GS, Fleshner N. Prostate 
volume is strongest predictor of cancer diagnosis at transrectal 
ultrasound-guided prostate biopsy with prostate-specific antigen 
values between 2.0 and 9.0 ng/mL. Urology. 2007 Jan 1;69(1):103-
7. 

19. Wolf JM, Scholz A, Boeckmann W, Jakse G. Differentiation of benign 
prostatic hyperplasia and prostate cancer employing prostatic-
specific antigen density. European urology. 1994 Aug 
11;25(4):295-8. 

20. Erdogan A, Polat S, Keskin E, Turan A. Is prostate volume better 
than PSA density and free/total PSA ratio in predicting prostate 
cancer in patients with PSA 2.5–10 ng/mL and 10.1–30 ng/mL?. 
The Aging Male. 2020 Jan 2. 

21. Hwang T, Oh H, Lee JA, Kim EJ. Prostate cancer risk prediction 
based on clinical factors and prostate-specific antigen. BMC 
urology. 2023 Jun 3;23(1):100. 

22. Tiger S, Shpunt I, Beberashvili I, Avda Y, Smolyakov V, Lerman D, 
Goldshtein G, Shahabri W, Rubinshtein D, Jaber M, Croock R. 
Influence of Prostate Volume on Targeted Biopsy Outcomes and PI-
RADS Predictive Value for Significant Prostate Cancer. Journal of 
Clinical Medicine. 2025 Jan;14(23):8476. 

23. Merriel SW, Pocock L, Gilbert E, Creavin S, Walter FM, Spencer A, 
Hamilton W. Systematic review and meta-analysis of the 
diagnostic accuracy of prostate-specific antigen (PSA) for the 
detection of prostate cancer in symptomatic patients. BMC 
medicine. 2022 Feb 7;20(1):54. 

24. Saema A, Kochakarn W, Lertsithichai P. PSA density and prostate 
cancer detection. Journal of the Medical Association of Thailand. 
2012 Aug 5;95(5):661. 

25. Khalid SY, Waraich TA, Elamin A. Evaluating the Diagnostic 
Accuracy of MRI-Derived Prostate-Specific Antigen (PSA) Density 
in Prostate Cancer Detection and its Association With Tumor 
Aggressiveness. Cureus. 2024 Nov 24;16(11). 

https://en.wikipedia.org/wiki/Open_access

