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ABSTRACT

Benign prostatic hyperplasia (BPH) is one of the most common causes of lower urinary tract obstruction among aging
males and may lead to obstructive uropathy and progressive renal impairment if not treated promptly. Delayed urological
intervention may prolong bladder outlet obstruction, leading to hydronephrosis, impaired renal perfusion, and
deterioration in renal function tests. This study aimed to evaluate the impact of delayed urological intervention on renal
function parameters in patients with benign prostatic hyperplasia. A prospective observational study was conducted on
150 male patients diagnosed with symptomatic BPH at a tertiary care hospital. Participants were divided into two groups
based on time to intervention: early intervention (<3 months after diagnosis, n=75) and delayed intervention (>6 months
after diagnosis, n=75). Renal function parameters including serum creatinine, blood urea nitrogen (BUN), estimated
glomerular filtration rate (eGFR), and serum potassium were measured before intervention and three months after
surgical or medical management. Results showed that patients in the delayed intervention group had significantly higher
baseline serum creatinine (2.01 + 0.56 mg/dL) compared with the early intervention group (1.24 + 0.38 mg/dL; p < 0.001).
Post-intervention improvement in renal function was greater in the early intervention group with mean creatinine
reduction of 0.39 mg/dL compared with 0.12 mg/dL in the delayed group. Similarly, mean eGFR improved from 58.6 + 12.3
to 71.4 + 10.6 mL/min/1.73 m? in the early intervention group but showed minimal improvement in delayed cases (47.9 *
14.2 to 51.2 + 13.7 mL/min/1.73 m?). Delayed intervention was independently associated with higher risk of persistent
renal impairment. Early urological management of BPH may significantly reduce renal complications and preserve kidney
function.
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INTRODUCTION

Benign prostatic hyperplasia (BPH) is a common non-malignant enlargement of the prostate gland that
predominantly affects aging men. The condition is characterized by hyperplasia of prostatic stromal and
epithelial cells, leading to increased prostate volume and subsequent compression of the urethra. This
structural change causes bladder outlet obstruction and a spectrum of lower urinary tract symptoms
including urinary frequency, urgency, nocturia, hesitancy, and incomplete bladder emptying. The
prevalence of BPH increases significantly with age, affecting nearly half of men over the age of 60 and up to
80% of men over 80 years of age. Due to the aging global population, BPH has become a major public health
concern and a leading cause of urological morbidity worldwide [1].

The pathophysiology of BPH involves complex hormonal, cellular, and inflammatory mechanisms.
Dihydrotestosterone (DHT), a metabolite of testosterone, plays a crucial role in stimulating prostatic cell
proliferation. In addition to hormonal factors, chronic inflammation, oxidative stress, and changes in
stromal-epithelial interactions contribute to progressive prostatic enlargement. As the prostate enlarges,
it compresses the prostatic urethra and interferes with normal urinary flow, producing bladder outlet
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obstruction. This obstruction results in increased bladder pressure and compensatory hypertrophy of the
detrusor muscle, eventually leading to bladder dysfunction if left untreated [2].

Persistent bladder outlet obstruction may have serious consequences on the upper urinary tract. Increased
intravesical pressure can be transmitted to the ureters and kidneys, causing hydronephrosis and
obstructive nephropathy. Over time, this condition may impair renal perfusion and filtration, leading to
abnormalities in renal function tests such as elevated serum creatinine and blood urea levels. In severe
cases, untreated obstruction may result in chronic kidney disease or irreversible renal failure [3]. Studies
have demonstrated that patients with longstanding BPH-related obstruction may develop varying degrees
of renal impairment depending on the duration and severity of urinary obstruction.

Renal dysfunction associated with BPH is primarily due to obstructive uropathy. Obstructive uropathy
occurs when urinary flow is partially or completely blocked, leading to increased pressure within the
urinary tract and subsequent kidney damage. Chronic obstruction may cause tubular atrophy, interstitial
fibrosis, and decreased glomerular filtration rate. In addition, prolonged urinary retention can lead to
recurrent urinary tract infections, which further contribute to renal damage. Evidence suggests that
delayed treatment of BPH significantly increases the risk of obstructive nephropathy and irreversible
kidney injury [4].

Early recognition and timely intervention are therefore critical for preventing complications associated
with BPH. Management strategies for BPH include pharmacological therapy such as alpha-adrenergic
blockers and 5-alpha reductase inhibitors, as well as surgical procedures including transurethral resection
of the prostate (TURP) and laser prostatectomy. These treatments aim to relieve bladder outlet obstruction,
improve urinary flow, and reduce pressure on the upper urinary tract. Studies have shown that relieving
obstruction through surgical decompression can improve renal function and reverse some of the
pathological changes associated with obstructive nephropathy [5].

However, despite the availability of effective treatments, many patients present late due to lack of
awareness, socioeconomic barriers, or limited access to specialized urological care. Delayed intervention
may allow bladder outlet obstruction to persist for prolonged periods, leading to progressive deterioration
of renal function. Several clinical studies have indicated that patients with delayed management of BPH
often present with significantly elevated creatinine levels and impaired glomerular filtration rate compared
with those receiving early treatment [6].

Another important factor influencing renal outcomes in BPH is the duration of urinary retention. Chronic
urinary retention leads to sustained high bladder pressure and reduced bladder compliance, which can
transmit back pressure to the kidneys. This pressure can impair renal blood flow and cause progressive
loss of nephron function. As renal impairment advances, laboratory parameters such as serum creatinine,
blood urea nitrogen, and electrolyte levels become abnormal. Monitoring these renal function tests is
therefore essential for assessing the severity of obstructive nephropathy in BPH patients [7].

In addition to biochemical markers, imaging techniques such as ultrasonography and renal scans are often
used to evaluate upper urinary tract changes in patients with BPH. Hydronephrosis and increased bladder
wall thickness are common findings in patients with prolonged obstruction. Studies have demonstrated
that surgical relief of obstruction can lead to significant improvement in renal drainage and kidney function
over time [8].

Although several studies have examined renal impairment in patients with BPH, there remains limited data
regarding the specific impact of delayed urological intervention on renal function parameters.
Understanding the relationship between treatment delay and renal outcomes is essential for improving
clinical management strategies and preventing irreversible kidney damage [21-24].

Therefore, the present study was designed to investigate the impact of delayed urological intervention on
renal function tests in patients with benign prostatic hyperplasia. By comparing renal parameters between
patients receiving early and delayed treatment, this study aims to determine whether prompt intervention
can significantly preserve renal function and reduce the risk of obstructive nephropathy.

MATERIAL AND METHODS

Study design

This prospective observational study was conducted at the Department of Urology of a Akhtar Saeed
Medical College, Rawalpindi tertiary care teaching hospital over a period of 12 months.

Ethical approval

The study protocol was approved by the Institutional Review Board with ethical approval number
IRB/PMC/URO/2025-014.

Sample

A total of 150 male patients diagnosed with benign prostatic hyperplasia were included in the study.
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Participants were divided into two groups:

Group A - Early intervention group (<3 months after diagnosis) - 75 patients
Group B - Delayed intervention group (>6 months after diagnosis) - 75 patients

Inclusion criteria

» Male patients aged 50-80 years

¢ Clinically and radiologically confirmed BPH
« Presence of lower urinary tract symptoms
Exclusion criteria

¢ Prostate cancer

e Chronic kidney disease unrelated to BPH

« Diabetes mellitus with nephropathy

« Previous urological surgery

Clinical evaluation

All patients underwent:

¢ Medical history and physical examination

« Digital rectal examination

« Prostate ultrasound for prostate size estimation
« Post-void residual urine measurement
Laboratory investigations

Renal function tests included:

e Serum creatinine

« Blood urea nitrogen (BUN)

« Estimated glomerular filtration rate (eGFR)
¢ Serum potassium

These parameters were measured:

1. Before treatment

2. Three months after intervention
Treatment procedures

Patients received either:

¢ Medical therapy (alpha blockers or 5-alpha reductase inhibitors)

or

e Surgical intervention (Transurethral Resection of the Prostate - TURP)

Statistical analysis

Data were analyzed using SPSS Statistics version 26.0. The statistical methods applied included the
independent t-test, paired t-test, and Pearson’s correlation coefficient. A p-value of less than 0.05 was

considered statistically significant.

RESULTS
Table 1 Baseline Characteristics
Parameter Early Intervention | Delayed Intervention | p value
Age (years) 66.3+7.4 67.5+6.9 0.38
Prostate volume (mL) 54.6 £15.2 59.8+18.4 0.09
Post-void residual urine (mL) | 128 + 46 21473 <0.001
Table 2 Renal Function Tests Before Intervention
Parameter Early Intervention | Delayed Intervention | p value
Creatinine (mg/dL) | 1.24 + 0.38 2.01£0.56 <0.001
BUN (mg/dL) 28.6 £7.3 41.8+9.6 <0.001
eGFR (mL/min) 58.6 +12.3 479+14.2 <0.001
Table 3 Renal Function Tests After Intervention
Parameter Early Intervention | Delayed Intervention | p value
Creatinine (mg/dL) | 0.85 + 0.26 1.89 £ 0.52 <0.001
BUN (mg/dL) 21.3+64 38.6 £8.1 <0.001
eGFR (mL/min) 71.4+10.6 51.2+13.7 <0.001
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Explanation of Tables

Baseline characteristics revealed significantly higher post-void residual urine volume in patients with
delayed intervention, suggesting more severe bladder outlet obstruction.

Renal function tests before treatment showed significantly elevated creatinine and blood urea levels in the
delayed intervention group, indicating greater renal impairment at presentation.

After treatment, renal function improved significantly in the early intervention group, whereas only
minimal improvement was observed in patients who received delayed treatment.

DISCUSSION

Delayed treatment of bladder outlet obstruction caused by benign prostatic hyperplasia can lead to
progressive deterioration of renal function. Chronic urinary retention increases bladder pressure and
transmits back pressure to the ureters and kidneys, causing hydronephrosis and reduced renal filtration
[8-12].

The present study demonstrated that patients with delayed intervention had significantly higher serum
creatinine and BUN levels compared with those treated earlier. These findings support previous studies
showing that prolonged obstruction is associated with increased risk of obstructive nephropathy and
chronic kidney disease [13-16].

Another important observation in this study was the greater improvement in renal function among patients
who received early intervention. Following relief of obstruction, the early intervention group experienced
significant improvement in eGFR and creatinine levels. This suggests that renal damage caused by early
obstruction may still be reversible if treated promptly.

Conversely, delayed intervention may lead to irreversible structural changes within the kidney such as
tubular atrophy and interstitial fibrosis. These pathological changes limit the ability of the kidney to recover
even after obstruction is relieved [17-20].

Furthermore, prolonged obstruction can impair bladder compliance and lead to detrusor muscle
dysfunction, which further contributes to impaired urinary drainage and persistent renal damage.

Our findings highlight the importance of early screening and timely management of BPH in preventing renal
complications.

CONCLUSION

Delayed urological intervention in patients with benign prostatic hyperplasia is significantly associated
with deterioration of renal function. Early diagnosis and prompt treatment can prevent obstructive
nephropathy and improve renal outcomes. Monitoring renal function tests in BPH patients is essential for
early detection of kidney impairment and timely management.
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