Int J Clin Exp Med 2018;11(3):2572-2576
www.ijcem.com /ISSN:1940-5901/IJCEM0054035

Original Article
Holmium laser enucleation of the prostate prevents
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Abstract: Objective: We aimed to compare the safety and efficacy of the transurethral electrovaporization resection of the prostate (TUEVP) and holmium laser enucleation of the prostate (HoLEP) in treating BPH, especially in
preventing the postoperative stress urinary incontinence, which has been rarely studied. Methods: A total of 100
patients with BPH admitted in our department from August 2013 to October 2015 were prospectively enrolled and
randomly divided into two groups who underwent TUEVP (n = 50) or HoLEP (n = 50), respectively. The demographic
and clinical characteristics including the procedural parameters and hospitalization duration were collected and
analyzed. Results: HoLEP had advantages over TUVEP, which was evidenced by the statistically significant differences found on less operative duration (P<0.01), intraoperative blood loss (P<0.01) and resected prostate weight
(P<0.01), intraoperative bladder irrigation duration (P<0.05), urinary catheter indwelling time (P<0.05), postoperative blood loss (P<0.05) and hospitalization duration (P<0.05) between the two groups. The 2-week and 3-month
incidence of stress incontinence in HoLEP group were both lower than those in TUEVP group (P<0.05), while there
was no significant difference on the IPSS and Qmax at 3-month follow-up after the surgery (P>0.05). Conclusion:
HoLEP is comparable with TUEVP in safety and therapeutic effect, but HoLEP could protect the integrity and function
of urethral mucosal tissue, which is vital to the prevention of postoperative stress incontinence.
Keywords: Benign prostate hyperplasia, transurethral electrovaporization resection of the prostate, holmium laser
enucleation of the prostate, stress incontinence, therapeutic efficacy, safety

Introduction
In the recent years, the senior population has
increased greatly all over the world, especially
in China. Benign prostate hyperplasia (BPH) is
one of the commonest diseases in aged male
patients, which could manifested as frequent
micturition, urgent urination, vesical tenesmus,
greatly impairing their life quality and increasing their anxiety [1]. For such patients, early
diagnosis and effective treatment could alleviate the clinical symptoms and reduce the severity of the disease. Currently, the treatment for
BPH includes medication, interventional therapy and surgery. However, the medication could
not radically cure the patients. Transurethral
resection of the prostate (TURP) has been the
standard treatment for BPH, but this technique could damage the urethra and the complication rate is relatively high, especially postop-

erative stress incontinence as the most important complication after surgery, which limits its
clinical application [2]. So far, great progress
has been made on the minimally invasive laparoscopy, transurethral electrovaporization resection of the prostate (TUEVP) and holmium
laser enucleation of the prostate (HoLEP) have
been developed and introduced to the management of BPH [3, 4].
Previous studies have reported that TUVEP and
HoLEP could effectively alleviate the symptoms
of patients with BPH with low complication rate [5, 6]. These results indicate that these two
techniques have advantages over traditional
TURP and may become the new standard treatment for BPH. However, the safety and therapeutic effect of TUVEP and HoLEP have been
rarely investigated and compared, which could
benefit the identification of the indications for
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Figure 1. Flow chart
of this study.

each technique. Thus, we conducted this prospective cohort study, aiming at comparing
TUVEP and HoLEP in treating patients with
BPH and the incidence of postoperative stress
incontinence.
Patients and methods
Patients
A total of 100 patients diagnosed with BPH
admitted in our department from August 2013
to October 2015 who had indications for prostate resection were prospectively enrolled
and randomly divided into two groups who
underwent TUEVP (n = 50) or HoLEP (n = 50),
respectively. The demographic and clinical characteristics were retrieved from the computerized database and collected. The flow chart
of this study was shown in Figure 1.
The study protocol was approved by the Ethic
Committee of our hospital and conducted in
accordance with Helsinki’s Declaration. All
the patients gave their written information
consent.
TUVEP and HoLEP
The indications for TUVEP and HoLEP were BPH
patients who had ineffective medication for 3
months and serious lower urinary tract symptoms (LUTS). General anesthesia or continuous epidural anesthesia was administrated
and prophylactic antibiotics were given before
operation.
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TUVEP and HoLEP were conducted as previously reported
[6, 7]. A continuous-ﬂow resectoscope (Richard Wolf GmBh, Germany) with the Wing
(Richard Wolf) loop was used
for TUVRP with a setting of
50-70 W coagulation. The starting resection of TUVRP at
the bladder neck at the 5 and
7 o’clock position, the resection being carried down to the
surgical capsule. HoLEP was
performed using an Olympus
continuous-ﬂow resectoscope
(Olympus, Japan) with a 550
µm end-ﬁring laser ﬁber and
a 100 W holmium-YAG laser
source (Coherent Inc., Santa
Clara, CA, USA). Power settings for HoLEP were 80-90 W
at 2.0 J and 40-45 Hz. During HoLEP the inner mucosal tissue surrounding the bladder
neck was kept and both sides of the anterior
muscle matrix were cut in the shape of “) (”. The
prostate was removed by enucleation method.
At the end of the procedure, a urinary catheter
was left indwelling and continuous irrigation
was commenced to maintain a clear return.
Irrigation was discontinued depending on the
color of the returning ﬂuid.
Procedural measurements
Digital rectal examination (DRE), laboratory
tests, international prostate symptom score
(IPSS), maximum urinary flow rate (Qmax), measurement of prostate weight and postvoid
urine residue by ultrasound were conducted
and compared before and after surgery. The
operative time, intraoperative and postoperative blood loss, intraoperative bladder irrigation duration, resected weight, urinary catheter indwelling time and hospitalization duration were also recorded. Patients were followed up at 2 weeks and 3 months after surgery.
The incidence of postoperative stress incontinence was also calculated. The patients were
also asked to complete Quality of Life (QOL)
questionnaire before surgery.
Statistical analysis
All the statistical analyses were conducted
using SPSS 19.0 software. The continuous
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Table 1. Preoperative demographic and clinical data
Age, years
Prostate weight, g
Postvoid urine residue, ml
No. of cases with urinary retention
IPSS
QOL
Qmax, ml/s

HoLEP Group
71.27±6.74
79.4±19.7
247.5±24.6
18
24.8±4.7
5.7±1.0
6.9±3.2

TUEVP Group
71.91±7.75
77.2±18.9
194.9±26.5
15
26.7±5.4
5.6±0.9
6.6±2.9

t
0.7806
0.7598
10.2864
X2 = 0.407
1.8767
0.5256
0.6412

P value
0.250
0.270
<0.0001
0.510
0.0635
0.550
0.380

Table 2. Intraoperative and postoperative clinical data
Operative duration, min
Intraoperative blood loss, ml
Intraoperative bladder irrigation duration, h
Postoperative blood loss, ml
Resected weight, g
Urinary catheter indwelling time, h
Hospitalization duration, days

HoLEP Group
78.0±34.8
78.5±43.1
22.4±10.3
31.8±15.7
41.3±17.6
44.5±18.7
4.3±1.1

data were shown as mean ± standard deviation (SD) and categorical data were presented
as percentage (%). The differences on continuous data between two groups were compared
by independent t-test and differences before
and after surgery were tested by paired t-test,
respectively. A two-tailed P value less than
0.05 was considered to be statistically significant. Chi-square test, or Fisher’s exact test
were also used in statistical analysis of clinical
data.
Results
Demographic and clinical features
The mean age of the patients in TUVEP and
HoLEP Group were 71.27±6.74 and 71.91±7.75
years old, respectively (P = 0.25). The percentage of the cases with urinary retention was
36% (18/50) and 30% (15/50) (P = 0.51). The
IPSS and QOL were also evaluated and there
were no statistical differences between two
groups (P>0.05). The prostate weight evaluated by ultrasound was 79.4±19.7 g in HoLEP
Group and 77.2±18.9 in TUVEP Group (P =
0.27), and the postvoid urine residue was
247.5±24.6 ml and 194.9±26.5 ml, respectively (P = 0.40). Qmax was not significantly
different in the two groups (6.9±3.2 vs. 6.6±
2.9, P = 0.38). The demographic and clinical
characteristics were shown in Table 1.
2574

TUEVP Group
102.0±38.4
120.9±61.5
30.6±24.1
44.4±24.5
30.7±16.4
71.6±24.8
6.6±1.7

t
3.2747
3.9922
2.2123
3.0618
3.1157
6.1695
8.0319

P value
<0.01
<0.01
0.030
<0.01
<0.01
<0.01
<0.01

TUVEP and HoLEP
The operative duration in TUVEP and HoLEP
Group was 78±34.8 min and 102±38.4 min,
respectively (P<0.01) (Table 2). The intraoperative and postoperative blood less in HoLEP
Group was less than those in TUVEP Group
(78.5±43.1 ml vs. 120.9±61.5 ml, P<0.01;
1.8±15.7 ml vs. 44.4±24.5 ml, P = 0.04). The
resected prostate in HoLEP Group was also
less than that in TUVEP Group (41.3±17.6 g
vs. 30.7±16.4 g, P<0.01). Significant differences were found on the intraoperative bladder
irrigation duration (22.4±10.3 h vs. 30.6±24.1
h, P = 0.03), urinary catheter indwelling time
(44.5±18.7 h vs. 71.6±24.8 h, P = 0.04) and
hospitalization duration (4.3±1.1 d vs. 6.6±1.7
d, P = 0.033).
Immediate and long-term outcome
Qmax in HoLEP Group increased from 8.6±2.3
mmol/L before operation to 19.4±5.7 mmol/L
3 months after operation, while Qmax in TUEVP Group increased from 9.1±3.2 mmol/L
before operation to 18.7±5.4 mmol/L 3 months after operation (Table 3). IPSS was decreased after surgery (TUEVP Group from
24.1±4.7 to 4.8±2.3, HoLEP Group from 23.8
±5.2 to 4.7±2.1). However, no significant differences were observed on Qmax and IPSS
between groups before and after surgery
Int J Clin Exp Med 2018;11(3):2572-2576
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Table 3. The clinical outcomes were evaluated between two groups
HoLEP
Group

TUEVP
Group

P
value

t

Qmax, mol/L
Before operation 8.6±2.3 9.1±3.2 0.8972
At 3 months
19.4±5.7 18.7±5.4 0.8304
IPSS
Before operation 24.1±4.7 23.8±5.2 0.8026
At 3 months
4.8±2.3 4.7±2.1 0.7270

0.130
0.220
0.270
0.310

Table 4. The incontinence rates were compared
between two groups
HoLEP
TUEVP
Group
Group
Total urinary incontinence rate, n (%)
At 2 weeks
3 (6)
8 (16)
At 3 months
0 (0)
3 (6)
Stress incontinence rate, n (%)
At 2 weeks
1 (2)
5 (10)
At 3 months
0 (0)
2 (4)
*

X2

P value

4.554
4.293

0.030
0.040*

4.537
4.541

0.030*
0.030*

Fisher’s exact test.

(P>0.05). We then further investigate the incidence of postoperative stress incontinence.
The results indicated that the total urinary
incontinence rate and postoperative stress
incontinence rate was lower in HoLEP Group
than those in TUEVP Group 2 weeks (6% vs.
16%, P = 0.030; 2% vs. 10%, P = 0.030) and
3 months after surgery (0% vs. 6%, P = 0.040;
0% vs. 4%, P = 0.030) (Table 4).
No electric resection syndrome was observed in both groups. In TUEVP Group, there were 6 patients who had urinary retention after
removing the urinary catheter and alleviated
by urinary catheter indwelling for another week. In HoLEP Group, no urinary retention occurred after removing the urinary catheter. Five
patients in TUEVP Group and 0 patients in HoLEP Group received blood transfusion. Three
patients in TUEVP Group underwent a second
surgery for the obstruction in bladder neck
and 2 patients had urethrostenosis, while no
patients had obstruction in bladder neck, and
only 1 patient had urethrostenosis and were
cured by intermittent urethral dilation.
Discussion
BPH has very high incidence in old men, which
could increase their discomfort and impair th2575

eir routine life [8]. Early and proper treatment could efficiently alleviate the clinical
symptoms and help prevent the progression of this disease [9]. So far, HoLEP and
TUEVP is comparable in alleviating the symptoms of BPH patients and the complication rate is relatively lower than the traditional TURP [10]. Postoperative incontinence is one of the commonest complications of prostate resection, which could
affect the quality of life [11]. The urinary
incontinence rate after TURP is around
30-40% and permanent urinary incontinence accounts for 0.5%, the treatment of
which remains a clinical challenge. Recent
researches have demonstrated that protecting the anterior lobe of prostate during
TURP could decrease the risk of urinary
incontinence after surgery [12, 13]. However, there is great controversy on this technique. Here in this study, we evaluated
and compared the therapeutic efficacy and
safety of HoLEP and TUEVP, especially their effect on the occurrence of postoperative incontinence.
Studies on the anatomy of urethral sphincter
in men have shown that urethral sphincter as
a complex is closely near the anterior lobe of
prostate in the shape of half moon above the
level of verumontanum, which surrounds the
urethra in the shape of Ω below verumontanum [14, 15]. Muscle fibers are absent in the
posterior part of urethral sphincter, making it
the weakest. Thus, we hypothesize that it is
very important to protect the Ω shaped urethral sphincter. HoLEP could keep the anterior
muscle matrix, which may help decrease the
incidence of incontinence after surgery. Compared with traditional TURP, HoLEP could protect the anterior muscle matrix and keep the
external and internal sphincter intact as well
as the urethral muscosa surrounding the external sphincter and prostate [7, 16]. BPH usually arises from the transitional zone and the
hyperplasia in the lateral and middle lobe of
prostate is commonly observed. Considering
that the anterior lobe contributes little to the
development of BPH, it is not necessary to
resect the anterior lobe. Furthermore, its enucleation will increase the risk for the injury of
sphincter by direct contact with laser or heat
stimulus, resulting in urinary incontinence. This
might explain why HoLEP has advantages over
Int J Clin Exp Med 2018;11(3):2572-2576
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TUEVP in preventing postoperative incontinence.

[5]

There were also limitations in this study. First,
only 100 patients from one center were enrolled and a multi-center large scale clinical trial
may be more reliable. Second, the long-term
follow-up was not conducted. This present study could serve as a pilot investigation on
the comparison of TUEVP and HoLEP, and we
plan to further examine the long-term clinical
efficacy of these techniques in treating BPH
patients, which could help the clinicians determine the optimal therapeutic strategy.

[6]

Taken together, our findings demonstrated that both HoLEP and TUEVP could be an efficient
treatment for BPH with comparable therapeutic efficacy, while HoLEP can decrease the incidence for postoperative incontinence by protecting the anterior muscle matrix and urethral
mucosa, indicating that HoLEP is associated
with higher safety and fasted recovery after
surgery. Moreover, HoLEP is recommended for
the treatment of patients with symptomatic
BPH, especially when medication is ineffective.

[9]

[7]
[8]

[10]

[11]
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