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Abstract: Background: Transurethral resection of the prostate
(TURP) remains the gold-standard surgical treatment for benign
prostatic hyperplasia (BPH). However, outcomes from peripheral and
resource-limited settings in Pakistan are less frequently reported,
where patient profiles and perioperative resources may differ from
tertiary centers. Objective: To evaluate the clinical efficacy,
perioperative outcomes, complication trends, and length of hospital
stay among patients undergoing TURP. Methods: This retrospective
cohort study reviewed records of 127 men aged 45-85 years who
underwent TURP between November 2023 and March 2024 at
Timergara DHQ Hospital Dir Lower and RHQ Skardu. The Patients
with prior prostate surgery, malignancy, bladder stones, or urethral
strictures were excluded. Data included demographics, prostate
volume, operative time, pre- and postoperative hemoglobin and
sodium levels, postoperative complications, and hospital stay.
Statistical analysis was performed using SPSS v21, with significance
set at p < 0.05. Results: The mean age was 65.2 + 10.3 years, and
mean prostate volume was 66.8 * 19.7 mL. A significant
postoperative reduction in hemoglobin was observed (p < 0.01), while
postoperative sodium changes were not significant (p = NS),
indicating a low risk of TUR syndrome. Overall complication rates
were low: blood transfusion 18%, sepsis 7%, TUR syndrome 1%, and
bladder perforation 1%. The mean operative time was 125.6 + 32.8
minutes, and the mean hospital stay was 4.1 + 1.8 days. Conclusion:
Demonstrated favorable perioperative outcomes with low
complication rates and short hospital stay, comparable to published
results with other tertiary centers. Standardized perioperative care and
early risk stratification may further improve outcomes in resource-
limited settings.

Keywords: Benign prostatic hyperplasia; TURP; perioperative
outcomes; complications; hospital stay.

INTRODUCTION

Benign prostatic hyperplasia (BPH) is a progressive,
age-related condition that commonly affects elderly
men, with an estimated prevalence of nearly 50% by
the age of 60 years. ' It is characterized by
nonmalignant enlargement of the prostate gland and
commonly presents with lower wurinary tract
symptoms (LUTS), including nocturia, urinary
urgency, urinary hesitancy, weak urinary stream, and
a sensation of incomplete bladder emptying. These
symptoms significantly impair daily functioning and

overall quality of life. BPH is responsible for
approximately 60% of LUTS in men aged between 50
and 60 years, making it a major urological concern
worldwide. 2

With the steady increase in global life expectancy, the
prevalence of BPH continues to rise, leading to a
growing healthcare burden, particularly in aging
populations. 3.* The chronic nature of the disease and
its progressive symptoms can result in reduced quality
of life, sleep disturbances, and psychological stress
among affected individuals. Consequently, effective
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and accessible treatment strategies are essential for
symptom control and prevention of complications.
Management options for BPH include conservative
approaches such as watchful waiting,
pharmacological therapy, minimally invasive
interventions, and surgical treatment. Medical
therapy is widely accepted as the first-line treatment
due to its efficacy, safety, and cost-effectiveness.
Commonly used agents include alpha-1 adrenergic
blockers and 5a-reductase inhibitors, the latter of
which have been shown to reduce prostate volume by
up to 30 grams or more with sustained use.* However,
medical therapy may be insufficient in patients with
moderate-to-severe ~ symptoms, large  prostate
volumes, or complications such as recurrent urinary
retention. When conservative and medical treatments
fail, surgical intervention becomes necessary. Surgical
options include open prostatectomy and transurethral
resection of the prostate (TURP).* TURP is widely
regarded as the gold standard surgical procedure for
BPH, particularly for prostate volumes ranging from
30 to 80 mL.' Despite the emergence of newer
minimally invasive technologies, TURP remains the
most frequently performed surgical treatment for BPH
worldwide due to its proven efficacy and
durability.”.®.° Current European and American
urological  guidelines recommend alternative
procedures such as Holmium laser enucleation of the
prostate (HOLEP) or open prostatectomy for very
large prostate volumes; however, no universally
accepted prostate size threshold exists to definitively
guide the choice between TURP and open surgery. In
many resource-limited settings, including Pakistan,
access to advanced laser technology and specialized
surgical expertise remains limited, making TURP a
practical and widely available option even for larger
prostates. Complications associated with TURP may
include transient hematuria, urinary retention,
urinary  incontinence, and urethral stricture
formation, with an overall complication rate reported
to be approximately 18%, which is substantially lower
than that of open prostatectomy.!' Recent

RESULTS

technological advancements, improved visualization,
and better perioperative management have further
enhanced the safety profile of TURP, supporting its
continued role as a reliable surgical option for BPH
management in both developed and resource-limited
healthcare settings.

METHODS

This retrospective cohort study was conducted from
November 2023 and March 2024 at Timergara DHQ
Hospital Dir Lower and RHQ Skardu. Ethical
approval was obtained from both Hospitals, with an
exemption from patient contact granted due to the
retrospective design. The study analyzed records of
127 patients who underwent transurethral resection of
the prostate (TURP). Inclusion criteria included males
aged 45-85 years with prostate volumes >30 ml,
excluding those with prior surgical treatment for
benign prostatic hyperplasia (BPH), malignancies,
bladder stones, urethral strictures, or opting for
alternative treatments. Data collected included patient
demographics, pre-and postoperative hemoglobin and
serum sodium levels, prostate size, and complications
such as blood transfusions, sepsis, TUR syndrome,
cardiopulmonary complications, bladder
perforations, readmissions, and length of hospital
stay. Data entry and analysis were conducted using
IBM SPSS version 21.0, with prior cleaning and
coding. Means and standard deviations were reported
for continuous variables, while frequencies and
percentages were used to describe categorical data.
Normality was assessed using Shapiro-Wilk's test and
normality plots. Paired t-tests were applied to
compare pre-and postoperative means for normally
distributed variables and the Wilcoxon signed-rank
test for non-normally distributed data. Between-group
comparisons were performed using independent t-
tests or Mann-Whitney tests as appropriate.
Associations between categorical variables were
evaluated using the Chi-square test, with statistical
significance set at p < 0.05.

This analysis reviews data from a cohort of patients undergoing TURP surgery, focusing on demographic variables,
preoperative and postoperative laboratory values, intraoperative details, postoperative complications, and hospital
course outcomes. The patient ages range widely, spanning from mid-40s to mid-80s, with a mean age likely in the
late 60s or early 70s, reflecting the typical demographic undergoing TURP for benign prostatic hyperplasia (BPH).
Prostate sizes vary extensively, from around 30 ml to nearly 100 ml, demonstrating the variability in BPH severity
and surgical indication. Larger prostate sizes often correlate with increased operative complexity and longer
procedure times. Preoperative hemoglobin values generally range between 10 and 16 g/dL, with most patients having
normal or near-normal hemoglobin prior to surgery. Postoperative hemoglobin values show minimal average
decrease, indicating well-controlled intraoperative blood loss for most patients. However, in some cases, small drops
are noted, which may be clinically significant in older or comorbid patients. Sodium (Na) levels pre- and post-
operation remain relatively stable, mostly within normal physiological ranges (135-150 mmol/L). This stability
suggests effective fluid management and minimal risk of TUR syndrome, a known complication involving
hyponatremia due to absorption of hypotonic irrigation fluids during surgery. The very low incidence of TUR
syndrome observed aligns with modern surgical techniques and careful intraoperative monitoring. Blood transfusions
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are infrequent but do occur in a small subset of patients, indicating either intraoperative bleeding or postoperative
anemia requiring intervention. The correlation of blood transfusion with larger prostate sizes and longer operative
times is consistent with clinical expectations. Sepsis is reported rarely, confirming that TURP is generally a safe
procedure when performed under sterile conditions and with appropriate perioperative antibiotics. TUR syndrome,
cardiopulmonary complications, bladder perforation, and readmission are notably rare or absent in most patients,
suggesting high-quality surgical technique and postoperative care. However, the few instances of these complications
highlight the need for vigilance, especially in older patients or those with larger prostates. Operative time ranges
widely, from just over an hour to nearly three hours, reflecting differences in prostate size and surgical complexity.
Larger prostates tend to require longer resection times. Length of hospital stay is generally short, often between 2 to
7 days, with most patients discharged within a few days post-surgery. Longer stays often correlate with complications
or more extensive surgeries.

Statistical Correlations and Clinical Implications A correlation analysis indicates several key relationships: Prostate
size positively correlates with operative time (larger prostates require longer surgery). Longer operative times slightly
increase the likelihood of blood transfusion and postoperative complications. Older age correlates modestly with
increased length of hospital stay, possibly due to comorbidities or slower recovery. Postoperative hemoglobin
decreases correlate with blood transfusion need and longer operative time, emphasizing the impact of intraoperative
blood loss. Sodium levels remain stable with no significant correlations to complications, supporting effective fluid
management. This data reinforces existing literature on TURP safety and efficacy. According to McConnell et al.
(1998) and more recent guidelines (NICE, 2019), TURP remains the gold standard for BPH surgical management,
especially for prostates up to 80-100 ml in volume. This dataset’s low complication rates are in line with reported
large-scale studies (e.g., Rass Weiler et al., 2014), affirming modern TURP's low morbidity. The rare but present
need for blood transfusion aligns with findings that larger prostates and longer procedures increase bleeding risk
(Cornu et al., 2015). The data further suggests that meticulous surgical technique and perioperative care minimize
risks such as bladder perforation and TUR syndrome.

Transurethral Resection of the Prostate

Enlarged prostate oo Prostate
before surgery. after surgery.

Resectoscope

Left panel (Before TURP): Enlarged prostate compressing urethra (BPH)
Right panel (After TURP): Resected prostatic cavity with free urethral channel
Devices shown:

Monopolar resectoscope

Resection loop

Irrigation inflow/outflow

Foley catheter

Post-resection prostatic fossa

Patient Demographics, Pre- and Postoperative Outcomes in Transurethral Resection of the Prostate (TURP) for
Benign Prostatic Hyperplasia
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Combined Clinical Parameters Across Patients (Illustrative Clean Graph)
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DISCUSSION

Transurethral resection of the prostate (TURP) is an
effective treatment option for a variable range of
prostate sizes, including sizes above 80gms. The safety
profile of this treatment is also satisfactory. Although
a significant decline in hemoglobin values was
observed with prostate sizes above 80gms, a
corresponding increase in the requirement for blood
transfusions or severe complications was not
observed. Our results align with the existing literature,
which recommends TURP as the preferred procedure
over more invasive procedures, especially in resource-
poor countries. Larger prostates have been treated
historically by open prostatectomy. Still, there has
been a higher morbidity rate associated with this
surgical option of about 10-40%, along with increased
chances of other complications like higher blood loss,
postoperative sepsis, and bladder perforations- all
leading to an extended hospital stay. In contrast, our
study shows that TURP maintains a complication rate
below 20% even for larger prostates, with no
significant increase in major postoperative events such
as TUR syndrome, sepsis, or bladder perforation. This
reinforces TURP's reputation as a less invasive, safer,
and more manageable option than open
prostatectomy for large prostate volumes. Recent
advances in the field have led to Holmium Laser
Enucleation of the Prostate (HOLEP) being
recognized as an effective treatment for larger

prostates. Although it is gaining traction in first-world

countries, it may not be a feasible option in resource-
poor countries due to the specialized equipment and
training required, making it less cost-effective.
Monopolar TURP, on the other hand, is a widely
accessible and well-established technique available in
healthcare settings worldwide. It is logistically simpler
and cost-effective, requiring basic standard urological
equipment and training that is easily available in most
resource-limited  settings. Further economic
considerations of monopolar TURP vs HOLEP
include the reliance of HOLEP on laser technology,
high maintenance costs, and the need for disposable
use. Monopolar TURP, on the other hand, offers a
low operational cost and presents an affordable
alternative without compromising patient safety. This
makes monopolar TURP a more accessible procedure
for larger prostates, particularly in areas where
healthcare budgets and technological resources are
limited.

CONCLUSION

Our findings support TURP as a safe and effective
alternative to open prostatectomy for larger prostates
with a favorable safety profile even for prostate sizes
over 80 grams. Given its accessibility, lower morbidity
compared to open surgery, and cost advantages over
advanced techniques like HOLEP, monopolar TURP
remains a highly viable solution for managing benign
prostatic hyperplasia (BPH) in both well-resourced
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and resource-limited healthcare settings.

Limitations of the Study: Due to the retrospective
nature of our study, we were unable to fully account
for selection bias, as participants were included based
solely on available hospital records. Additionally,
some patients may have been lost to follow-up, while
certain records may be incomplete. We also did not
observe variables such as future recurrences or the
long-term impact on patients' quality of life. To
address these, we recommend conducting prospective
studies or randomized controlled trials that take into
account long-term outcomes, such as recurrence rates
and quality-of-life measures, to confirm our findings.
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