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Abstract 
Background: Benign prostatic hyperplasia (BPH) is a common cause of lower urinary tract symptoms 
in older men and may require surgical intervention when symptoms are severe or refractory to 
medical therapy.  
Objective: To compare perioperative outcomes, functional improvement, and postoperative 
complications between transurethral resection of the prostate (TURP) and laser enucleation in 
patients with BPH.  
Methods: This prospective comparative study was conducted at Department of Urology, Sahiwal 
Teaching Hospital, Sahiwal from March 2024 to December 2024 and included 90 patients with 
symptomatic BPH. Patients were divided into two groups, with 45 undergoing TURP and 45 undergoing 
laser enucleation. Baseline characteristics, operative time, amount of tissue removed, reduction in 
hemoglobin level, transfusion requirement, duration of bladder irrigation, catheterization time, 
length of hospital stay and postoperative complications were recorded. Functional outcomes were 
assessed at 3 and 6 months after surgery.  
Results: Baseline characteristics were comparable between the two groups. Laser enucleation was 
associated with a longer operative time than TURP (74.2 ± 18.4 vs. 61.5 ± 15.8 minutes; p<0.001) but 
resulted in a greater amount of tissue removal (42.1 ± 12.4 vs. 34.6 ± 10.2 g; p=0.002). The reduction 
in hemoglobin level was significantly lower in the laser enucleation group (0.74 ± 0.41 vs. 1.42 ± 0.66 
g/dL; p<0.001). The duration of bladder irrigation, catheterization time, and hospital stay were also 
shorter following laser enucleation. At 6 months, mean IPSS was comparable between the groups (6.3 
± 2.2 vs. 6.9 ± 2.4; p=0.219), whereas Qmax was significantly higher following laser enucleation (24.0 
± 4.5 vs. 22.1 ± 4.2 mL/s; p=0.041).  
Conclusion: It is concluded that both TURP and laser enucleation provide effective symptom relief 
in patients with BPH. Laser enucleation was associated with lower blood loss, shorter postoperative 
recovery, and greater improvement in urinary flow, although it required a longer operative time. 
 
Keywords: Benign Prostatic Hyperplasia, Transurethral Resection of the Prostate, Laser Enucleation, 
Holep.  

 
INTRODUCTION 

One of the most prevalent causes of lower 

urinary tract symptoms (LUTS) in elderly males 

is benign prostatic hyperplasia (BPH), which 
may cause a variety of symptoms including 

urinary frequency, urgency, nocturia, weak 
urinary stream, incomplete emptying, urinary 

retention, recurrent infection, and deterioration 
in quality of life [1]. Medical treatment may be 

ineffective or unsuccessful and/or 
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complications may develop, including recurrent 
retention, bladder stones, recurrent urinary 

infection, hematuria, and renal impairment, 
which may necessitate surgical treatment [2]. 

The current guidelines are accepting 

transurethral resection of the prostate (TURP) 
as a conventional surgical intervention, 

especially in men with a prostate volume of 
~30-80 mL [3].   The efficacy of TURP for relief 

of bladder outlet obstruction is well established 
with significant improvement in International 

Prostate Symptom Score (IPSS), maximum 

urinary flow rate (Qmax), post-void residual 
urine volume and quality of life [4]. Meta-

analytic data has demonstrated significant 
improvement in urinary flow and symptom 

scores after TURP, which has established it as 

a standard procedure for treatment of BPH for 
many years [5]. But there are some 

complications of TURP, such as perioperative 
bleeding, blood transfusion, prolonged 

catheterization, fluid absorption, urethral 
stricture, bladder-neck contracture and 

postoperative hospitalization [6]. 

Laser enucleation of the prostate (LEP) has 
become an important alternative procedure, as 

the treatment of the obstructing adenoma 
occurs within the anatomical surgical capsule 

without having to resect the prostate in pieces 

[7]. Holmium laser enucleation of the prostate 
(HoLEP) is the most widely studied laser-

enucleation procedure and offers comparable 
long-term benefits in terms of urinary 

symptoms, urine flow rate and residual urine as 

TURP [8]. According to the current European 
literature, HoLEP is an effective technique for 

prostate surgery in patients who cannot 
undergo TURP surgery and has a generally 

favorable perioperative profile in terms of blood 
loss, catheterization and hospital stay [9].   

More recently, randomized and pooled evidence 

has confirmed these findings. Meta-analysis of 
13 randomized trials with 1309 patients showed 

that HoLEP and TURP had similar functional 
outcomes and laser enucleation had benefits in 

some peri-operative parameters [10]. The long-

term randomized follow-up has also 
demonstrated the long-term symptom relief 

and urinary flow improvement after both 
procedures, which have not shown significant 

differences in major functional outcomes 
several years after treatment [11].  The same 

has been observed in randomized studies of 

thulium laser enucleation, in which less 
hemoglobin reduction, shorter catheterization, 

and shorter hospital stay were seen when 

compared to TURP, but operative time may be 
longer [12, 13]. 

 
Objective 

To compare perioperative outcomes, functional 

improvement, and postoperative complications 
between transurethral resection of the prostate 

(TURP) and laser enucleation in patients with 

BPH. 
 
METHODOLOGY 

This prospective comparative study was 
conducted at Department of Urology, Sahiwal 

Teaching Hospital, Sahiwal from March 2024 to 
December 2024. A total of 90 male patients 

with symptomatic benign prostatic hyperplasia 
(BPH) requiring surgical treatment were 

included and divided into two equal groups. 

Group A consisted of 45 patients who 
underwent transurethral resection of the 

prostate (TURP), while Group B included 45 
patients treated with laser enucleation of the 

prostate. Men aged 50–80 years with 

moderate-to-severe lower urinary tract 
symptoms, an International Prostate Symptom 

Score (IPSS) ≥8, prostate volume between 30 
and 80 mL, and an indication for surgical 

management were included. Patients with 
suspected or confirmed prostate cancer, 

neurogenic bladder, urethral stricture, previous 

prostate or urethral surgery, bladder 
malignancy, active urinary tract infection, or 

severe uncontrolled medical illness were 
excluded. 

 
Data Collection 

After approval from the institutional ethical 

review committee and written informed 

consent, demographic and clinical information 
was recorded. Preoperative assessment 

included age, duration of symptoms, IPSS, 
quality-of-life score, prostate volume measured 

by ultrasonography, maximum urinary flow rate 
(Qmax), post-void residual urine volume (PVR), 

serum prostate-specific antigen, hemoglobin, 

and serum creatinine. Patients in the TURP 
group underwent standard transurethral 

resection of obstructing prostatic tissue using a 
resectoscope. Patients in the laser-enucleation 

group underwent endoscopic anatomical 

enucleation of the prostatic adenoma using 
laser energy, followed by tissue morcellation 

where required. All procedures were performed 
under spinal or general anesthesia according to 

anesthetic assessment. Operative time, amount 

of resected or enucleated tissue, change in 
hemoglobin level, need for blood transfusion, 
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duration of postoperative bladder irrigation, 
catheterization time, and length of hospital stay 

were recorded. Postoperative complications 
including hematuria requiring intervention, 

urinary retention, urinary tract infection, 

urinary incontinence, urethral stricture, and 
bladder-neck contracture were documented. 

Patients were followed at 1, 3, and 6 months 
after surgery. At follow-up, IPSS, quality-of-life 

score, Qmax, and PVR were reassessed to 
compare functional improvement between the 

two procedures. 

 
Statistical Analysis 

Data were analyzed using SPSS version 26.0. 

Continuous variables such as age, prostate 
volume, operative time, hemoglobin reduction, 

catheterization duration, hospital stay, IPSS, 
Qmax, and PVR were expressed as 

mean±standard deviation. Categorical 

variables including transfusion requirement and 
postoperative complications were presented as 

frequencies and percentages. Continuous 

variables between the TURP and laser-
enucleation groups were compared using the 

independent-samples t-test or Mann–Whitney 
U test, as appropriate. Changes in IPSS, Qmax, 

and PVR from baseline to follow-up were 

assessed using paired statistical tests and 
compared between groups. Categorical 

variables were analyzed using the chi-square 
test or Fisher’s exact test. A p-value <0.05 was 

considered statistically significant. 
 
RESULTS 

Baseline characteristics were comparable 
between the two groups. The mean age was 

67.4 ± 7.3 years in the TURP group and 66.9 ± 

7.0 years in the laser enucleation group. 
Similarly, the mean prostate volume was 62.8 

± 12.5 mL versus 64.1 ± 13.2 mL, respectively. 
Baseline International Prostate Symptom Score 

(IPSS) was 24.6 ± 4.1 in the TURP group and 

25.1 ± 4.3 in the laser enucleation group, while 
the maximum urinary flow rate (Qmax) was 8.4 

± 2.1 mL/s and 8.1 ± 2.0 mL/s, respectively. 
 

Table 1. Baseline Characteristics of Patients in the Two Treatment Groups 

Characteristic TURP (n=45) Laser Enucleation (n=45) p-value 

Age (years), mean±SD 67.4±7.3 66.9±7.0 0.741 

Prostate volume (mL), mean±SD 62.8±12.5 64.1±13.2 0.633 

IPSS, mean±SD 24.6±4.1 25.1±4.3 0.574 

QoL score, mean±SD 4.7±0.8 4.8±0.7 0.529 

Qmax (mL/s), mean±SD 8.4±2.1 8.1±2.0 0.489 

PVR (mL), mean±SD 112.3±48.0 118.1±51.2 0.581 

PSA (ng/mL), mean±SD 3.2±1.4 3.4±1.6 0.530 

Hemoglobin (g/dL), mean±SD 13.7±1.2 13.8±1.1 0.681 

Acute urinary retention at 
presentation 

12 (26.7%) 13 (28.9%) 0.813 

 
Laser enucleation required a longer mean 

operative time than TURP, 74.2±18.4 versus 

61.5±15.8 minutes (p<0.001), but removed 
more tissue, 42.1±12.4 versus 34.6±10.2 g 

(p=0.002). Hemoglobin reduction was 
significantly lower with laser enucleation, 

0.74±0.41 versus 1.42±0.66 g/dL (p<0.001). 

Bladder irrigation duration, catheterization 

time, and hospital stay were also shorter with 

laser enucleation at 12.4±6.1 hours, 1.8±0.7 
days, and 2.1±0.8 days compared with 

22.8±8.9 hours, 2.9±1.0 days, and 3.3±1.1 
days after TUR. 

 
Table 2. Comparison of Perioperative Outcomes between TURP and Laser Enucleation 

Perioperative Variable TURP (n=45) Laser Enucleation (n=45) p-value 

Operative time (minutes) 61.5±15.8 74.2±18.4 <0.001 

Tissue removed (g) 34.6±10.2 42.1±12.4 0.002 

Hemoglobin reduction (g/dL) 1.42±0.66 0.74±0.41 <0.001 

Blood transfusion 4 (8.9%) 0 (0%) 0.117 

Bladder irrigation duration (hours) 22.8±8.9 12.4±6.1 <0.001 

Catheterization duration (days) 2.9±1.0 1.8±0.7 <0.001 

Hospital stay (days) 3.3±1.1 2.1±0.8 <0.001 

 

At 3 months, both procedures produced marked 
functional improvement, although laser 

enucleation showed somewhat better urinary 
flow. Mean IPSS was 8.4±2.8 after TURP and 
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7.2±2.5 after laser enucleation (p=0.035), 
while Qmax was 20.9±4.5 versus 23.1±4.8 

mL/s (p=0.027). Mean PVR was 36.8±18.4 
versus 29.7±16.5 mL, and improvement in 

Qmax from baseline was significantly greater 
with laser enucleation, 15.0±4.6 versus 

12.5±4.2 mL/s (p=0.008). 

 
Table 3. Functional Outcomes at 3 Months after Surgery 

Outcome TURP (n=45) Laser Enucleation (n=45) p-value 

IPSS 8.4±2.8 7.2±2.5 0.035 

QoL score 2.0±0.7 1.8±0.6 0.151 

Qmax (mL/s) 20.9±4.5 23.1±4.8 0.027 

PVR (mL) 36.8±18.4 29.7±16.5 0.058 

Reduction in IPSS from baseline 16.2±4.3 17.9±4.5 0.071 

Increase in Qmax from baseline 
(mL/s) 

12.5±4.2 15.0±4.6 0.008 

At 6 months, symptom control remained similar 
between groups, with mean IPSS of 6.9±2.4 

after TURP and 6.3±2.2 after laser enucleation 

(p=0.219). Mean Qmax remained significantly 
higher with laser enucleation, 24.0±4.5 versus 

22.1±4.2 mL/s (p=0.041), while PVR was 
22.1±13.7 versus 27.5±15.2 mL. Improvement 

in Qmax from baseline was also greater with 

laser enucleation, 15.9±4.4 versus 13.7±4.1 
mL/s (p=0.016). 

 
Table 4. Functional Outcomes at 6 Months after Surgery 

Outcome TURP (n=45) Laser Enucleation (n=45) p-value 

IPSS 6.9±2.4 6.3±2.2 0.219 

QoL score 1.6±0.6 1.5±0.5 0.392 

Qmax (mL/s) 22.1±4.2 24.0±4.5 0.041 

PVR (mL) 27.5±15.2 22.1±13.7 0.080 

Reduction in IPSS 

from baseline 
17.7±4.2 18.8±4.4 0.228 

Increase in Qmax from 

baseline (mL/s) 
13.7±4.1 15.9±4.4 0.016 

 
Postoperative complications were generally 

infrequent in both groups. Significant 
hematuria occurred in 5 (11.1%) TURP patients 

compared with 1 (2.2%) laser-enucleation 

patient, while urinary tract infection occurred in 
4 (8.9%) versus 3 (6.7%). Transient urinary 

incontinence was more frequent after laser 

enucleation, 5 (11.1%) versus 2 (4.4%), 

whereas urethral stricture occurred in 3 (6.7%) 
versus 1 (2.2%), bladder-neck contracture in 2 

(4.4%) versus 0, and reoperation within 6 

months in 2 (4.4%) versus 0. None of these 
complication differences reached statistical 

significance. 
 

Table 5. Postoperative Complications According To Surgical Procedure 

Complication TURP (n=45) Laser Enucleation (n=45) p-value 

Significant postoperative 
hematuria 

5 (11.1%) 1 (2.2%) 0.203 

Urinary tract infection 4 (8.9%) 3 (6.7%) 1.000 

Urinary retention after catheter 
removal 

3 (6.7%) 2 (4.4%) 1.000 

Transient urinary incontinence 2 (4.4%) 5 (11.1%) 0.434 

Urethral stricture 3 (6.7%) 1 (2.2%) 0.616 

Bladder-neck contracture 2 (4.4%) 0 (0%) 0.494 

Reoperation within 6 months 2 (4.4%) 0 (0%) 0.494 
 
DISCUSSION 

For the 90 patients in the present study with 
BPH, both TURP and laser enucleation led to 

significant improvement in urinary symptoms 

and flow parameters. Baseline parameters were 
found to be quite comparable, with ages of 

67.4±7.3 versus 66.9±7.0 years in the TURP 

and laser-enucleation groups, respectively. 



Khalid Khan et al / Comparison of Transurethral Resection of the Prostate and Laser Enucleation for 
Benign Prostatic Hyperplasia 

5796| International Journal of Pharmacy Research & Technology | Jan – June 2026 | Vol 16 | Issue 1 

Other factors were also similar including mean 
prostate volume, baseline IPSS, Qmax, PVR, 

PSA, and hemoglobin, indicating that 
differences post-operatively were unlikely to be 

attributable to significant baseline imbalance. 

Laser enucleation required a significantly longer 
operative time than TURP, 74.2±18.4 versus 

61.5±15.8 minutes (p<0.001), but removed a 
greater amount of tissue, 42.1±12.4 versus 

34.6±10.2 g (p=0.002). This is consistent with 
previous studies, which demonstrated that laser 

enucleation was more time consuming than 

resection, but was effective in eliminating 
obstructing adenomatous tissue. One of the 

randomized studies reported operative time of 
65.4 minutes with laser enucleation versus 47.4 

minutes with bipolar resection (p=0.022) [14].  

One of the largest peri-operative benefits of 
laser enucleation in the present study was that 

of limited blood loss. The mean hemoglobin 
drop was 0.74±0.41 g/dL versus 1.42±0.66 

g/dL after TURP (p<0.001), and no patient had 
a transfusion requirement in the laser group 

versus 4 (8.9%) in the TURP group. Past 

studies have also shown a significantly lower 
reduction in hemoglobin in patients undergoing 

thulium laser enucleation versus TURP, such as 
0.45 versus 2.83 g/dL in a randomized study 

[15]. In a previous study [16], the decrease in 

hemoglobin was reported to be 0.92±0.82 g/dL 
for laser treatment compared to 1.46±0.65 

g/dL.   Laser enucleation also resulted in a more 
rapid recovery from surgery. Laser enucleation 

had significant advantages in the duration of 

bladder irrigation (12.4±6.1 versus 22.8±8.9 
hours, p<0.001), catheterization time (1.8±0.7 

versus 2.9±1.0 days, p<0.001), and hospital 
stay (2.1±0.8 versus 3.3±1.1 days, p<0.001). 

Similar results have been published before, with 
catheterization duration 2.1 days versus 3.5 

days for the laser enucleation and bipolar 

resection, respectively, and hospital stay 2.5 
days versus 4.6 days, respectively [16]. The 

same can be said about the laser enucleation, 
which has been supported by meta-analytic 

evidence of reduced catheterization and 

hospital stays compared to TURP [17].  
Both procedures significantly improved 

symptoms at three months and laser 
enucleation was slightly superior in terms of 

function. Mean IPSS was 7.2±2.5 after laser 
enucleation compared with 8.4±2.8 after TURP 

(p=0.035), while Qmax was 23.1±4.8 versus 

20.9±4.5 mL/s (p=0.027). The difference in 
Qmax between baseline and the end of the 

study was also significantly higher with laser 
enucleation (15.0±4.6 mL/s, versus 12.5±4.2 

mL/s (p=0.008)). Similar results have been 
reported in the literature for improvements in 

IPSS, Qmax and PVR after both procedures, 
with some reporting more Qmax improvement 

with laser enucleation [18].   Both treatments 

continued to give good symptom relief at 6 
months. There were no significant differences 

between mean IPSS after laser enucleation 
(6.3±2.2) and after TURP (6.9±2.4, p=0.219), 

while mean Qmax was still significantly higher 
after laser enucleation (24.0±4.5) than after 

TURP (22.1±4.2, p=0.041). There was a 

tendency to a lower PVR after laser enucleation 
(22.1±13.7 mL vs 27.5±15.2 mL, but not 

significant). Earlier studies comparing the two 
procedures with long-term follow-up 

demonstrated long-term improvement in IPSS, 

Qmax, PVR, and quality of life, and there was 
no significant difference between the long-term 

functional efficacy of the two procedures [19].   
There was a good overall complication risk in 

both groups. Hematuria, which was significant 
after TURP (11.1%), was more frequent than 

after laser enucleation (2.2%) and transient 

urinary incontinence was more frequent after 
laser enucleation (11.1%) than after TURP 

(4.4%). Although none of these differences 
were significant, urethral stricture occurred in 

6.7% vs. 2.2% and bladder-neck contracture 

occurred in 4.4% vs. 0%, respectively. Earlier 
studies have also failed to demonstrate a 

significant difference between laser and TURP 
regarding urinary retention, transient 

incontinence, bladder-neck contracture, or 

urethral stricture, or transfusion, but 
demonstrated that laser surgery was better in 

the hemostasis aspect [20]. There were a 
number of limitations in this study. The 

generalizability of the results could be restricted 
due to the relatively small number of patients 

(90) and the single-center study design. Follow-

up was limited to 6 months for a period to see 
if there had been an increase in late urethral 

strictures, bladder-neck contracture, recurrent 
obstruction or reoperation. Surgeon experience 

could have also played a role in the surgical 

outcomes, as there is a known learning curve 
for laser enucleation. Furthermore, the size of 

the prostates were limited to the range of 
prostates included in the study, which may not 

be applicable to very large prostates. The 
sexual outcomes such as retrograde ejaculation 

and erectile function were not assessed. 

 
CONCLUSION 

It is concluded that both transurethral resectio

n of the prostate and laser enucleation are eff
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ective surgical options for benign prostatic hyp
erplasia. Laser enucleation was associated wit

h less hemoglobin reduction, shorter bladder ir
rigation, catheterization, and hospital stay, an

d slightly greater improvement in urinary flow,

 although it required a longer operative time. S
ymptom improvement at six months was comp

arable between the two procedures, and posto
perative complication rates were generally low

. These findings suggest that laser enucleation
 may provide perioperative advantages while 

maintaining functional outcomes comparable t

o TURP. 
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