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Abstract 

Background: Different treatment options are available for the management of BPH. Our study aimed to compare the 
surgical outcomes of a holmium laser enucleation of the prostate (HoLEP) and a bipolar transurethral resection of the 
prostate (Bipolar‑TURP) after 2 years.

Methods: Our prospective randomized study included 114 patients: 55 patients underwent HoLEP procedure and 59 
patients underwent bipolar TURP procedure. All patients underwent a complete preoperative assessment and a phys‑
ical examination. The postoperative follow‑up data included Q max and IPSS recordings at 1, 3, 6, 12, and 24 months 
and PVR urinary volume recordings at 6 and 12 months. Any postoperative complications were also recorded.

Results: There were no statistically significant differences between both groups regarding IPSS and Q max scores 
at one and 24 months postoperative. Also, there were no statistically significant differences between both groups 
regarding postoperative PVR at 6 and 12 months. One patient in the HoLEP group developed total incontinence after 
surgery.

Conclusion: Our study did not show a significant difference between HoLEP and bipolar TURP regarding postopera‑
tive Q max and IPSS scores at 24 months of follow‑up.

Keywords: BPH, HoLEP, Bipolar, TURP

© The Author(s) 2021. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material 
in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material 
is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the 
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creat iveco 
mmons .org/licen ses/by/4.0/.

1  Background
Benign prostatic hyperplasia (BPH) is a common disease 
affecting men over the age of 60 years. BPH can consider-
ably increase patients’ morbidity and worsen their quality 
of life. Different treatment options can be offered to BPH 
patients, including observation, pharmacological treat-
ment, minimally invasive procedures, and open surgery. 

Alpha-blockers and 5-ARIs are the primary medications 
used to treat BPH [1].

While surgical management of BPH is always debatable, 
for many years, the monopolar transurethral resection of 
the prostate (monopolar-TURP) has been accepted as the 
gold standard to surgically alleviate obstructive voiding 
dysfunction in men with BPH [2]. However, over the past 
decade, consistent data have demonstrated the superior-
ity of other means of surgical intervention, and bipolar 
TURP and a holmium laser enucleation of the prostate 
(HoLEP) are considered well-established surgical treat-
ments for BPH [3].
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Since its introduction, bipolar TURP has gained excep-
tional popularity among urologists. The bipolar resection 
of BPH allows for a resection with saline solution, achiev-
ing the advantage of improved hemostasis and a lower 
risk of TURP syndrome [4]. However, there are concerns 
about the bipolar current causing increased incidence of 
urethral stricture [5].

Rapid advances in technology have ensured that lasers 
will play an important role in the surgical management 
of BPH [6]. Gilling et al. first reported the holmium laser 
resection of the prostate (HoLRP) for treatment of BPH 
[7]. HoLRP has evolved into HoLEP with intravesical 
prostatic tissue morcellation.

The HoLEP procedure is a retrograde dissection of 
the prostatic lobes from the surgical capsule. Once enu-
cleation performed, the tissue can be removed from the 
bladder by the morcellator. Different randomized tri-
als comparing the HoLEP and TURP procedures have 
shown that HoLEP is associated with lower transfusion 
rates, shorter hospital stays, and shorter catheter times 
than the TURP procedure [8].

Our study aimed to compare the surgical outcomes of 
the two procedures in not only the early postoperative 
period but throughout a 24-month follow-up period.

2  Methods
Our study is a prospective randomized study conducted 
between January 2015 and January 2017, and local ethi-
cal committee approval was obtained. The study enrolled 
124 patients who had presented to the clinic with symp-
tomatic BPH and met our inclusion criteria (Fig. 1).

All patients signed consents before participation in the 
study. Of the 124 patients enrolled, 114 patients com-
pleted the study.

The inclusion criteria were bothersome urinary symp-
toms not responding to medical treatment with alpha 
blockers; a prostatic volume ≥ 60 g, as measured by tran-
srectal ultrasound (TRUS); IPSS > 8; Q max ≤ 15  ml/s; 
and a voided urine volume > 150 ml.

The exclusion criteria were patients with significant 
co-morbidities and unfit for anesthesia; chronic renal 
impairment; urethral stricture; neurogenic bladder; 
chronic urinary retention; bladder pathology (e.g., blad-
der stone, bladder tumor); a history of urethral, bladder 
neck, or prostatic surgery; and prostate or bladder cancer.

Patients were randomly assigned using a computer 
software to group 1, included patients who underwent 
HoLEP enucleation of prostate and group 2, included 
patients who underwent bipolar resection of the prostate 
(Fig. 1).

Fifty-five patients were eligible for our selection criteria 
underwent HoLEP procedure and completed the study 
(group 1 = 55 patients). Group 2 included 59 patients 

who were eligible for our selection criteria, underwent 
bipolar resection of the prostate and completed our fol-
low-up protocol (group 2 = 59 patients).

In both groups, the patients were evaluated before 
surgery by reviewing the results of a standard complete 
general and urological evaluation, along with their IPSS, 
urinary tract symptoms (e.g., voiding symptoms, storage 
symptoms, hematuria), and previous surgical and medi-
cal histories.

Patients also underwent general, abdominal, and local 
examinations of the external genitalia in addition to a 
focused neurological examination and a digital rectal 
examination (DRE). Furthermore, all patients had the fol-
lowing laboratory tests: complete urine analysis; urine 
culture and sensitivity, if needed; prostate-specific anti-
gen (PSA); routine preoperative laboratory investigations 
(CBC, blood urea, serum creatinine, liver functions, and 
coagulation profile); and serum electrolytes (sodium, 
potassium). Imaging studies were also ordered, in the 
forms of abdomen and pelvic ultrasound, to assess PVR 
urine; TRUS to assess prostate size; and uroflowmetry to 
determine Q max, pattern of voiding, voided volume, and 
flow time.

3  Surgical procedures
3.1  HoLEP
The HoLEP procedure was performed as described by 
Gilling et  al. (2.0  J, 30  Hz, 80  W, using a 550-um laser 
fibers [SphinX 100  W Holmium-YAG laser, LISA Laser 
Products, Katlenburg-Lindau, Germany]), 30° lens sys-
tem, and an Olympus camera head connected to a moni-
tor. During the HoLEP, saline was used as an irrigation 
fluid. The prostatic lobes were dissected away from the 
prostatic capsule in exactly the same plane in which the 
surgeon’s index finger moves during the performance 
of an open prostatectomy. Coagulation of the bleed-
ing arteries was performed by defocusing the laser fiber. 
Morcellation was done after complete enucleation of the 
adenoma using a Piranha morcellator.

3.2  Bipolar resection of the prostate
The procedure was performed using a Karl Storz 26 Fr. 
Resectoscope with continuous wash, an adapted 30° 
lens system, and an Olympus camera head connected 
to a monitor. Saline NaCl% was used for irrigation with 
a bipolar generator (EMED spectrum, EU) set at 350 W 
(cutting mode) and 120 W (coagulation mode).

4  Outcomes
4.1  Intraoperative and perioperative outcomes
The data collected for measuring the intraoperative and 
perioperative outcomes included operating time, intraop-
erative hemoglobin level drop (preoperative hemoglobin 
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level—postoperative hemoglobin level), blood transfu-
sion rate, resected tissue weight, length of hospital stay, 
duration of catheterization, and hemoglobin levels.

4.2  Primary outcome
To determine the primary outcome, the data collected 
included the recordings of IPSS and Q max at 1, 3, 6, 12, 
and 24 months after surgery.

4.3  Secondary outcomes
For secondary outcomes, the data collected included 
recordings of PVR urine volume at 6 and 12 months after 
surgery.

4.4  Follow‑up
The follow-up data collected included recording IPSS 
and Q max scores at 1, 3, 6, 12, and 24 months and PVR 
urinary volume at six and 12  months. In addition, any 
adverse events, such as the development of urethral stric-
ture, urinary incontinence, and necessity for reoperation, 
retrograde ejaculation, or urinary tract infection, were 
recorded.

5  Statistical analyses
The collected data, including history, physical examina-
tion, laboratory results, and outcome measures, were 
coded, entered, and analyzed using Microsoft Excel. The 
data were then imported into Statistical Package for the 

Assessed for eligibility for the 
study

(n= 124 patients)

Randomized and analysed

(n= 124 patients)

Bipolar group 
(65 patients)

HoLEP group 
(59 patients)

6 patients missed 
follow up

4 patients 
missed follow up 

59 patients 
completed the 

study

55 patients completed 
the study

Fig. 1 Consort diagram
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Social Sciences (SPSS) version 20.0 (IBM Corp. Armonk, 
NY, USA) for analysis.

The quantitative group results were represented as 
mean ± SD, and the qualitative data were represented as 
numbers and percentages. A Chi-squared test (X2) was 
used to test the differences for significance, and an asso-
ciation of qualitative variable t test was used to assess the 
differences between quantitative independent groups. 
The P value was set at < 0.05 for a significant result and 
at < 0.001 for a highly significant result.

6  Sample size calculation
The sample size was calculated using G*Power version 
3.1.9.4 and with a test family (t tests), type of power 
analysis (a priori: compute required sample size—given 
α , power, and effect size), input parameters, effect 
size = 0.82, α error = 0.05, power (1− β) = 0.8 , and 
assuming the allocation ratio N1/N2 = 1. The resulting 
output parameters indicated a sample size of 50 patients 
for each group. This yielded a total sample size of 100 
patients.

7  Results
No statistically significant differences existed between 
the two groups regarding the preoperative parameters 
(Table 1).

Operative time was significantly shorter in the bipolar 
group, while the resected tissue weight was significantly 
higher in the HoLEP group.

The HoLEP group had significantly shorter postopera-
tive catheter durations and hospital stays compared to 
the bipolar group.

Regarding postoperative loss in HB and Na levels, there 
were no statistically significant differences between the 
two groups (Table 2).

Preoperative IPSS scores showed statistically insignifi-
cant differences between both groups (Table 1).

As regard postoperative IPSS scores, there was no sta-
tistically significant difference between both groups at 
first month and 24 months postoperative.

However, IPSS scores at 3, 6 and 12 months postopera-
tive were statistically significant different between both 
groups in favor of HoLEP group (Table 3).

Regarding preoperative and postoperative Q max, 
there was a statistically significant difference between 
them in both groups. However, there were no statisti-
cally significant differences between both groups regard-
ing Q max at 1, 3, 6, 12, and 24 months. However, there 
were no statistically significant differences between both 
groups regarding postoperative PVR at 6 and 12 months 
(Table 3).

There were no statistically significant differences 
between the two groups regarding intra and postopera-
tive complications. However, one patient in the bipolar 
group required a blood transfusion due to significant 
intraoperative bleeding. On the other side, three patients 
in the HoLEP group had bladder mucosal injuries dur-
ing the morcellation, and prolonged catheterization was 
needed for two days.

Table 1 Preoperative data in both groups

Bipolar‑TURP 
(mean ± SD)

HoLEP (mean ± SD) P

Age (years) 64.12 ± 6.9 63.79 ± 5.6 0.698

IPSS 25.05 ± 4.10 24.02 ± 3.56 0.114

Prostate size by TRUS (g) 75.02 ± 9.23 74.5 ± 9.75 0.698

PVR (ml) 157.75 ± 32.4 164.04 ± 31.2 0.392

Q max (ml/s) 6.58 ± 2.1 6.69 ± 2.4 0.623

Table 2 Intra- and perioperative parameters

P value was set at < 0.05 for a significant result are indicated in italic

Bi‑TURP HoLEP P

Resected tissue weight (g) 29.87 ± 3.67 39.66 ± 4.24 0.007

Operation time (min) 51.39 ± 7.89 84.04 ± 5.98 0.005

Postoperative HB (g/dl) 11.19 ± 1.02 11.33 ± 0.87 0.12

Loss of HB (g) 0.54 ± 0.31 0.49 ± 0.12 0.11

Postoperative Na (mmol/L) 139.55 ± 1.02 139.84 ± 1.46 0.12

Loss in Na 2.01 ± 0.34 2.03 ± 0.05 0.14

Postoperative irrigation (L) 4.87 ± 1.32 4.42 ± 1.13 0.09

Hospital stay (h) 35.9 ± 2.87 33.55 ± 1.9 0.016

Catheter duration (h) 59.97 ± 4.97 24.55 ± 1.33 0.001

Table 3 Follow-up data

P value was set at < 0.05 for a significant result are indicated in italic

Bi‑TURP N HoLEP N P

IPSS at 1 month 6.1 ± 0.84 55 5.9 ± 0.89 55 0.362

IPSS at 3 months 5.67 ± 0.92 55 5.12 ± 0.5 55 0.004

IPSS at 6 months 5.88 ± 0.71 55 5.32 ± 0.49 55 0.002

IPSS at 12 months 5.91 ± 0.73 55 5.28 ± 0.41 55 0.003

IPSS at 24 months 5.83 ± 0.88 48 5.87 ± 0.97 49 0.855

Q max at 1 month 24.44 ± 2.75 55 24.9 ± 2.11 55 0.351

Q max at 3 months 24.6 ± 2.55 55 25.05 ± 2.22 55 0.252

Q max at 6 months 24.22 ± 2.9 55 24.87 ± 2.43 55 0.154

Q max at 12 months 24.15 ± 2.59 55 24.95 ± 1.93 55 0.02

Q max at 24 months 24.0 ± 2.33 48 24.9 ± 2.49 49 0.091

PVR at 6 months 25.55 ± 2.33 55 24.45 ± 4.55 55 0.125

PVR at 12 months 29.43 ± 1.95 55 27.55 ± 3.95 55 0.088
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Patients who suffered from urge incontinence in both 
groups where improved within two months using anti-
muscarinic drugs only. One patient in the HoLEP group 
developed postoperative total incontinence, mostly due 
to an injury of the external urinary sphincter, and was 
managed by using a penile clamp after refusing implan-
tation of an artificial sphincter (Table 4).

8  Discussion
BPH is a common disease affecting aging males [9]. 
TURP had been considered the standard surgical pro-
cedure for the management of BPH, as it has good 
surgical outcomes [6]. However, significant technical 
improvements during the past decade have reduced the 
intraoperative and postoperative adverse events associ-
ated with TURP, although there are still some concerns 
regarding complications such as bleeding, TUR syn-
drome, and urethral strictures [10].

HoLEP represents an attractive alternative to stand-
ard TURP because HoLEP has many advantages, 
including less blood loss, low postoperative irrigation, 
shorter catheterization times, and shorter hospital 
stays. HoLEP is safe to use in treating patients at risk 
of bleeding, such as those on anticoagulants or with 
coagulopathy [11]. The normal saline solution used for 
irrigation during the HoLEP procedure reduces the risk 
of TUR syndrome [12].

In a randomized study, Chen et al. compared HoLEP 
and bipolar TURP [13]. The study included 280 
patients, and no significant differences were noted 
between both groups regarding IPSS and Q max after 
2 years; however, less bleeding, shorter catheterization 
times, and fewer hospital stays were reported in the 
bipolar group [13].

In the present study, there were no significant dif-
ferences between both groups regarding preoperative 
data, including IPSS score, prostate size, and Q max. 
The operative time was longer in the HoLEP group 
(including the morcellation time) than in the bipolar 

TURP group (84.04 ± 5.98  min vs. 51.39 ± 7.89  min, 
respectively; P = 0.005). However, Amr et  al. reported 
longer operative times for a HoLEP group compared to 
a bipolar TURP group (96.1667  min vs. 81.2500  min, 
respectively, P = 0.001) [14].

In the present study, the longer operative time in the 
HoLEP group may be attributed to the morcellation time 
and the slow, careful enucleation of the prostatic apical 
tissue.

In the present study, more prostatic tissue was 
removed in the HoLEP group compared to the bipolar 
TURP group (39.66 ± 4.24  g vs. 29.87 ± 3.67, respec-
tively, P = 0.007). Amr et  al. reported less prostatic tis-
sue removed in their HoLEP than in their bipolar TURP 
group (55.9667 vs 65.6667 g, respectively, P = 0.05) [14].

No significant differences existed between both groups 
regarding intraoperative blood loss and blood transfusion 
rate. We also did not record any case of TUR syndrome 
in the bipolar group.

Only one case in the bipolar TURP group required 
a blood transfusion, and no cases in the HoLEP group 
required a blood transfusion. This may be explained by 
lasers causing deeper coagulative necrosis and subse-
quently less bleeding. The resection during the HoLEP 
procedure also occurs at the capsular level, thus the pros-
tatic vessels are opened less frequently, unlike the bipolar 
resection that opens the vessels many times during the 
procedure [14].

At the 24-month follow-up examination, our study 
did not record any differences regarding IPSS and Q 
max between the two groups. In their study, Fayad et al. 
reported that the 12-month postoperative IPSS scores 
were better in the HoLEP group compared to the bipo-
lar group, and this difference was statistically significant 
[15].

Our study has a relatively small sample size, this may 
be explained by the long period of follow-up after surgery 
and the relatively poor compliance of many patients to 
complete the study. Further studies with longer follow-up 
and larger sample size are recommended to confirm our 
study results and conclusion.

9  Conclusion
HoLEP and bipolar resection of the prostate are effec-
tive and safe techniques used to treat patients with BPH. 
Our study did not show significant differences between 
the two groups regarding Q max and IPSS scores at a 
24-month of postoperative follow-up. Moreover, Bipolar 
resection of prostate is a cheaper technique with equiva-
lent outcomes compared to HoLEP procedure.

Table 4 Intra- and postoperative complications

Bi‑TURP HoLEP P

Intraoperative bleeding 1 (1.815%) 0 (0.0%) 0.7

Blood transfusion 1 (1.815%) 0 (0.0%) 0.7

Capsular injury 7 (12.72%) 6 (10.9%) 0.78

Bladder injury 0 (0.0%) 3 (5.45%) 0.15

UTI 5 (9.09%) 4 (7.27%) 0.45

Urge incontinence 8 (14.54%) 10 (18.18%) 0.67

Total incontinence 0 (0.0%) 1 (1.8%) 0.55
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