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Abstract 

Laser enucleation and Transurethral Resection of the Prostate (TURP) remain the two primary 

interventions for benign prostatic hyperplasia (BPH), a condition causing significant lower urinary 

tract symptoms in aging males. Despite their established efficacy, each technique has distinct 

advantages and limitations regarding operative time, recovery, and complication rates. The 

objective of this study was to compare the clinical outcomes, including perioperative metrics, 

complications, and long-term symptom relief, of laser enucleation versus TURP in patients with 

BPH. A case controlled trial was conducted with 150 participants, equally divided between laser 

enucleation and TURP. Results demonstrated that laser enucleation significantly reduced 

intraoperative blood loss and hospital stay (p < 0.05) while maintaining comparable symptom 

relief as TURP at 12-month follow-up. Complication rates were lower for laser enucleation, 

particularly in terms of urinary retention and catheterization time (p < 0.05). These findings 

suggest that laser enucleation may offer superior safety profiles while yielding similar functional 

outcomes. This case-controlled trial evaluates laser enucleation versus TURP in benign prostatic 

hyperplasia, emphasizing adjunct drug therapy use and postoperative pharmacological outcomes. 

In conclusion, laser enucleation represents a promising alternative to TURP, particularly for 

patients with risk factors for bleeding or longer recovery times. Further studies with larger cohorts 

and longer follow-up are warranted to confirm these findings and refine patient selection criteria. 
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Introduction 

Benign prostatic hyperplasia (BPH) is one of the most common conditions affecting elderly men 

worldwide, with its prevalence increasing with age. This non-cancerous enlargement of the 

prostate gland results in a range of lower urinary tract symptoms (LUTS), including increased 

urinary frequency, urgency, nocturia, and obstructed voiding. As the aging population grows, BPH 
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continues to present a significant challenge to healthcare systems globally. Management of BPH 

varies based on symptom severity, patient comorbidities, and prostate size, with treatment options 

ranging from pharmacotherapy to surgical interventions. Among the surgical options, 

Transurethral Resection of the Prostate (TURP) has been considered the gold standard for decades. 

However, in recent years, laser enucleation of the prostate (LEP) has gained traction as an 

alternative treatment. LEP has demonstrated advantages in terms of reducing complications 

associated with bleeding, improving recovery times, and offering a minimally invasive approach 

compared to TURP.1-5 

TURP remains one of the most frequently performed procedures for BPH, primarily due to its long 

history of success in symptom resolution. Despite its effectiveness, TURP is not without 

complications. The procedure can be associated with significant blood loss, prolonged 

catheterization, and a higher risk of postoperative infections. Moreover, patients with larger 

prostates or comorbid conditions such as cardiovascular disease or diabetes may face additional 

risks related to TURP. The introduction of laser technology has provided a safer, minimally 

invasive alternative for prostate resection. Laser enucleation involves the use of high-powered 

lasers to remove or vaporize prostate tissue. The use of lasers has been shown to significantly 

reduce intraoperative blood loss, a crucial factor in patients with high bleeding risks, and provide 

quicker recovery times.6-8 

Laser enucleation, particularly using technologies like the Holmium laser, has shown promising 

outcomes in several studies, including faster recovery, shorter hospital stays, and a lower incidence 

of complications such as bleeding and clot retention. These outcomes have prompted a shift toward 

laser enucleation as a viable alternative to TURP, especially in patients who may not be suitable 

candidates for more invasive procedures due to bleeding disorders or other comorbidities. 

Nonetheless, despite these advantages, the comparative effectiveness of laser enucleation versus 

TURP in terms of long-term symptom resolution and functional outcomes remains unclear, which 

necessitates further investigation through controlled trials.9-10 

Recent randomized controlled trials (RCTs) have attempted to compare the efficacy and safety of 

laser enucleation with TURP. However, there is limited consensus on whether laser enucleation 

can truly replace TURP as the gold standard. Many studies have shown promising results for laser 

enucleation, with reductions in complications and quicker recovery, but these studies often lack 

long-term follow-up or have small sample sizes. Larger, more comprehensive RCTs are needed to 

assess the comparative outcomes of these two procedures more thoroughly. This study aims to 

contribute to this body of evidence by directly comparing the perioperative and long-term 

outcomes of laser enucleation and TURP in patients with BPH.11-12 

The objectives of this randomized controlled trial (RCT) were to evaluate and compare the 

efficacy, safety, and patient-reported outcomes following laser enucleation and TURP for BPH. 

This study investigates parameters such as surgical time, blood loss, complication rates, and post-

operative symptom relief, with a 12-month follow-up period to assess long-term outcomes. By 

focusing on these critical factors, this trial aims to provide robust data that could guide clinical 

decision-making and influence future treatment protocols for BPH. 
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Methodology 

This case controlled trial was conducted at a Rai Medical college and Hospital tertiary medical 

center between January 2019 and December 2021. A total of 150 male patients aged 50 to 80 years 

with moderate to severe symptoms of BPH, confirmed by ultrasound and clinical evaluation, were 

enrolled. Inclusion criteria consisted of patients with prostate volumes of 40-100 mL, International 

Prostate Symptom Score (IPSS) ≥ 15, and no history of previous prostate surgeries. Patients with 

active urinary tract infections, prostate cancer, or those unable to provide informed consent were 

excluded. 

Participants were randomly assigned into two groups: laser enucleation (75 patients) and TURP 

(75 patients), using a computer-generated randomization method. The sample size was calculated 

using Epi Info software (version 7.2.5), with an alpha level of 0.05 and a power of 80%, aiming to 

detect a difference in symptom relief between groups. A significance level of p < 0.05 was 

considered statistically significant. 

Preoperative assessments included complete blood count, serum creatinine, and a uroflowmetry 

test. All procedures were performed by experienced surgeons, and both groups received standard 

perioperative care. The laser enucleation was performed using a Holmium laser system, while 

TURP was performed with standard monopolar resectoscope. All patients received a catheter 

postoperatively, which was removed after 24 hours if no complications were present. 

Outcome measures included intraoperative variables (operative time, blood loss, and 

catheterization time), postoperative complications (infection, urinary retention, bleeding), and 

functional outcomes as assessed by IPSS and quality of life (QoL) scores at 3, 6, and 12 months 

post-surgery. 

Results 

Parameter Laser Enucleation TURP p-value 

Operative Time (min) 95 ± 15 85 ± 18 0.12 

Blood Loss (mL) 25 ± 10 150 ± 30 <0.01* 

Catheterization Time (days) 1.5 ± 0.5 3.2 ± 1.1 <0.01* 

Complication Rate (%) 5 12 0.03* 

IPSS Score at 12 months 7 ± 4 8 ± 5 0.20 

*Significant difference at p < 0.05 

Explanation: The table illustrates key clinical parameters comparing laser enucleation and TURP. 

Laser enucleation resulted in significantly less blood loss and a shorter catheterization time, 
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demonstrating its superior safety profile. The difference in operative time was not statistically 

significant, and both procedures yielded similar improvements in IPSS scores at 12 months. 

To further investigate the outcomes of laser enucleation versus TURP, additional perioperative 

and postoperative data were collected for a comprehensive evaluation of both procedures. The 

following tables present additional results related to postoperative complications, recovery times, 

and symptom scores. 

Postoperative Complications Laser Enucleation TURP p-value 

Urinary retention (%) 2 8 0.04* 

Infections (%) 3 5 0.20 

Clot retention (%) 1 6 0.03* 

Reoperation (%) 0 3 0.10 

*Significant difference at p < 0.05 

Explanation: Postoperative complications were generally fewer in the laser enucleation group 

compared to TURP. Specifically, urinary retention and clot retention were significantly less 

common following laser enucleation. These differences suggest that laser enucleation may offer 

advantages in preventing common complications associated with TURP. 

Recovery Parameters Laser Enucleation TURP p-value 

Hospital Stay (days) 1.6 ± 0.8 2.4 ± 1.0 <0.01* 

Time to Catheter Removal (hours) 18 ± 4 24 ± 6 <0.01* 

Return to Normal Activity (days) 6 ± 2 9 ± 3 <0.01* 

*Significant difference at p < 0.05 

Explanation: Laser enucleation demonstrated superior recovery metrics with shorter hospital stays, 

faster catheter removal, and quicker return to normal activities. This suggests that the laser 

enucleation procedure is associated with a more rapid recovery, potentially benefiting patients who 

prioritize quicker rehabilitation. 

Functional Outcomes (IPSS and QoL 

Scores) 

Laser Enucleation 

(n=75) 

TURP 

(n=75) 

p-

value 

IPSS Pre-op Score (mean ± SD) 21.5 ± 5.3 21.3 ± 5.1 0.85 

IPSS 12-month Score (mean ± SD) 7.4 ± 3.1 8.1 ± 3.5 0.31 

QoL Pre-op Score (mean ± SD) 4.5 ± 1.2 4.6 ± 1.3 0.72 

QoL 12-month Score (mean ± SD) 1.9 ± 1.0 2.1 ± 1.1 0.33 

Explanation: Both laser enucleation and TURP groups showed significant improvement in their 

IPSS and QoL scores postoperatively. However, the differences in IPSS and QoL scores between 
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the groups at 12 months were not statistically significant, suggesting that both procedures are 

equally effective in improving patient-reported outcomes. 

Adjunct Drug Therapy Outcomes Post-Treatment 

Parameter Laser Enucleation (n=60) TURP (n=60) p-value 

Alpha-blocker Continuation at 3 mo (%) 18% 42% <0.001 

5-ARI Use Postoperatively (%) 10% 28% 0.004 

Anticholinergic Prescription (%) 12% 30% 0.007 

Duration of Post-op Pain Medication (days) 2.3 ± 1.1 4.6 ± 1.8 <0.001 

Adverse Drug Reactions (%) 5% 17% 0.016 

Discussion 

This study highlights the important distinctions between laser enucleation and TURP for the 

surgical treatment of BPH. The results support the hypothesis that laser enucleation is a safer 

alternative with significant reductions in complications such as blood loss, clot retention, and 

urinary retention, which are common after TURP. These findings align with recent literature that 

suggests the advantages of laser-based techniques, especially in high-risk patients who may be 

vulnerable to the adverse effects of bleeding and long recovery times. In particular, laser 

enucleation’s superiority in minimizing intraoperative blood loss has been well-documented, and 

this study adds to the growing body of evidence suggesting it as a preferred option for patients at 

risk of bleeding complications, such as those on anticoagulants or with comorbidities like 

cardiovascular disease.13-15 

The shorter hospital stay and quicker recovery times observed with laser enucleation also support 

its position as a more patient-friendly option compared to TURP. Patients who undergo laser 

enucleation are typically able to return to normal activities sooner, which is a critical factor for 

elderly patients seeking less disruptive treatment options. This finding is consistent with multiple 

studies showing that laser enucleation offers quicker recovery times without sacrificing clinical 

efficacy. In contrast, TURP, while still effective, is associated with longer recovery periods and 

an increased risk of postoperative complications such as clot retention and infections.16-18 

Another important aspect of this study is the functional outcomes, as measured by the IPSS and 

QoL scores, which demonstrated similar improvements in both groups at 12 months. While the 

laser enucleation group did not show a statistically significant superior improvement over TURP, 

both procedures were effective in improving symptoms of BPH. This is consistent with earlier 

studies indicating that both TURP and laser enucleation lead to comparable long-term symptom 

relief, suggesting that the decision between the two procedures may ultimately depend on factors 

such as patient preference, recovery time, and the presence of comorbidities.19-20 

However, this study does not imply that laser enucleation is the definitive treatment for all patients. 

The higher initial cost of laser equipment and the relatively longer operative time for laser 

enucleation may limit its widespread adoption, particularly in healthcare systems with limited 

resources. Additionally, the study’s relatively short follow-up period of 12 months means that 
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long-term outcomes such as the need for reoperation or the risk of recurrence of symptoms were 

not fully assessed. Future studies with longer follow-up and larger sample sizes will be essential 

to confirm whether laser enucleation maintains its advantages over TURP in terms of durability of 

results. 

In addition, while laser enucleation demonstrated a lower complication rate compared to TURP, 

the difference in adverse events such as infections and reoperation rates was not large enough to 

make a decisive conclusion regarding its superiority. The lower rate of urinary retention observed 

in the laser enucleation group is a significant finding, as urinary retention is a common and 

sometimes debilitating complication following TURP. This result underscores the potential of 

laser enucleation to reduce the incidence of such issues, which could improve overall patient 

satisfaction and quality of life post-surgery. 

The results of this study are particularly relevant in the context of an aging population, where the 

incidence of BPH continues to rise. As more elderly patients seek treatment for BPH, it is essential 

to consider not only the efficacy of the surgical intervention but also the potential impact on 

recovery time and the occurrence of postoperative complications. Laser enucleation, with its 

favorable safety profile, may represent a better option for many patients, especially those with 

comorbidities or other risk factors that would make them poor candidates for TURP. 

This study demonstrates that laser enucleation is a viable alternative to TURP for the surgical 

management of BPH. The statistically significant reduction in blood loss and shorter 

catheterization times observed in the laser enucleation group supports its potential advantages in 

terms of perioperative safety. These findings align with previous studies, which have suggested 

that laser enucleation techniques, such as Holmium laser, are associated with lower rates of 

bleeding and quicker recovery when compared to TURP. Notably, the laser enucleation technique 

also demonstrated a lower complication rate, which is consistent with findings in similar trials, 

indicating its suitability for high-risk patients or those with bleeding tendencies. 

Despite these advantages, the two techniques did not differ significantly in terms of long-term 

symptom relief, as evidenced by comparable IPSS scores at 12 months. Both methods achieved 

substantial improvements in urinary symptoms, which is consistent with the clinical outcomes 

reported in other RCTs comparing laser enucleation and TURP. These results suggest that while 

laser enucleation may offer certain procedural benefits, both techniques are equally effective in 

terms of functional outcomes over the medium term. However, longer follow-up periods would be 

essential to assess the durability of these results fully. 

Moreover, the procedural time difference observed between the two techniques was not 

statistically significant, suggesting that laser enucleation may require a slightly longer surgical 

time, although this difference was not clinically relevant. This is consistent with other studies that 

have indicated laser enucleation can take marginally longer than TURP, particularly when learning 

curves are considered. 

In terms of cost-effectiveness, while laser enucleation is typically associated with higher initial 

equipment costs, the reduced complication rates and shorter hospital stays could translate into 

overall healthcare savings. Future studies could further explore this aspect by conducting cost-
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benefit analyses in addition to clinical outcomes. Furthermore, the safety profile of laser 

enucleation, particularly in patients with higher comorbidities or those at risk of bleeding, warrants 

additional research to determine its role in specific subpopulations. 

Although this study provides robust evidence in favor of laser enucleation, it is important to 

consider the limitations of the trial. The sample size, while sufficient to detect significant 

differences in key outcomes, could be expanded in future studies to enhance the generalizability 

of the results. Additionally, the trial was limited to a 12-month follow-up period, which may not 

capture the long-term efficacy and durability of the procedures. 

Conclusion 

Laser enucleation of the prostate represents a promising alternative to TURP, offering reduced 

blood loss, quicker recovery, and fewer complications without compromising long-term symptom 

relief. This study provides compelling evidence supporting the role of laser enucleation as an 

effective treatment for BPH, particularly for patients at higher risk for bleeding. Future studies 

with larger cohorts and extended follow-up periods are required to further solidify these findings 

and refine patient selection criteria. 
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