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Standard Abbreviations
TUTP: Transurethral resection of the prostate

ThuVaRP: Thulium: YAG laser vaporesection 

BMI: Body Mass Index

B-TURP: Bipolar transurethral resection of the prostate 

IPSS: International Prostate Symptom Score

DRE: digital rectal examination 

PVR: post-voiding residual urinary volume 

Q max: maximum flow rate 

PSA: Prostatic specific antigen

TUR: Transurethral resection of the prostate

Introduction
Benign prostatic hyperplasia (BPH) is one of the most 
common causes of lower urinary tract obstruction, 
that occurs in 50% to 60% of men aged 60 years or 
older1. BPH can be treated with pharmacotherapy’s 
and surgery2.Urinary retention and high post void 
residual are the main indicators of failed medical 
therapy, requiring a shift to the surgical options3. 
Transurethral resection of the prostate (TURP) has 
been recognized as the gold standard surgical option 
for treatment of BPH4.
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Abstract
Introduction

Benign prostatic hyperplasia (BPH) is one of the most common causes of urinary obstruction, which occurs in 
50% to 60% of men > 60 years old. Transurethral resection of the prostate (TURP) has been recognized as the 
gold standard surgical option for treatment of BPH.   Over the past decade, different laser systems have been 
successfully introduced for laser prostatectomy including the Thulium laser.

Methods: From January 2016 to October 2017, we compared the safety and effectiveness of Thulium: YAG laser 
vaporesection (ThuVaRP) versus bipolar transurethral resection of the prostate (B-TURP) for the treatment of 
patients with large prostates ranged between 60 gm and 90 gm

Results: A total of 120 patients were randomly divided into two groups and managed by ThuVaRP (58, group 
1) or B-TURP (62, group 2) with mean age in ThuVaRP group 66 ± 7 years and 69 ± 7 years in B-TURP  group 
with no significant difference.  Compared to the B-TURP  group , the ThuVaRP group had a less intra-operative 
blood loss 91 ± 35 vs 260 ± 143 ml (P=0.0001), longer operative time 117 ± 24 vs 101 ± 29 min (P=0.017), 
shorter catheterization time 2.7 ± 0.5 vs. 3.3 ± 0.8 days (P=0.001) and hospital stay 2.5 ± 0.6 vs. 3.2 ± 0.4 days 
(P=0.0001) respectively.

Conclusion: ThuVaRP represents a valuable option for the management of BPH with satisfactory outcomes 
in terms of safety, blood loss and acceptable complications, but with longer operative time in comparison to 
B-TURP.
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Over the past decade, different laser systems have been 
successfully utilized for laser prostatectomy5. In many 
studies, holmium: yttrium-aluminum-garnet (YAG) 
laser enucleation of the prostate (HoLEP) or Green 
Light laser photo selective vaporization (PVP) were 
proved to be safe and effective surgical procedures 
with a comparable long-term follow-up with regard to 
TURP. 

The recently developed Thulium laser has been 
found superior to the Holmium laser in spatial beam 
quality and tissue incision precision and because 
of its ability to operate in continuous-wave pulsed 
modes6. Another advantage of the Thulium laser is the 
vaporesection nature, which allows it to resect small 
pieces of prostate tissue without morcellation7.

In our study, we assessed the safety and effectiveness 
of ThuVaRP versus bipolar TURP for treatment of 
being prostatic hyperplasia.

Materials and Methods
After obtaining approval by the local ethics committee 
of Menoufia University Hospitals, all successfully 
consented patients whom were indicated for the 
surgical treatment of BPH with prostate volume 
ranged between 60 gm. and 90 gm., were included 
in our study. Patients were randomizes through a 
computer-generated randomization chart to either 
receive, the Covidien Force Triad™ energy platform, 
manufactured by (Valley lab), Colorado, USA, for the 
bipolar group and the RevolixTM Thulium YAG 120 
W, by LISA laser, Katlenburg-Lindau, Germany for the 
vaporesection group.

All Patients were pre-operatively evaluated through 
detailed medical history and physical examination 
(digital rectal examination) including personal data, 
main Complaint (urine retention, LUTS, or symptoms 
of complications), IPSS, history of previous surgeries 
and other medical problems.

Laboratory investigations including preoperative 
serum sodium, complete blood picture and prostate-
specific antigen (PSA). Imaging evaluation including: 
trans-rectal and pelvi-abdominal ultrasound with 
estimation of post-voiding residual urine volume, 
prostate size and uroflowmetry (Qmax). 

Intra-operative evaluation including: operative time, 
resected tissue volume, irrigating fluid volume, blood 
loss, and intra-operative complications. Postoperative 
evaluation included: mean hemoglobin, hematocrit 
and sodium level, catheterization period, hospital 
stay, and postoperative complications. A follow up of 
IPSS, Qmax, and PVR urine after 3, 6 and 12 months 
was also obtained for all patients. 

Statistical evaluation was accomplished through 
Wilcoxon’s signed-rank test and Fisher’s exact test 
for univariate analysis and logistic regression for 
multivariate analysis, through JMPTM software.

Results
A total of 120 patients; with a mean age of 68± 7 years 
were divided into two groups; ThuVaRP (58 patients) 
and B-TURP (62 patients). There were no statistically 
significant differences between both groups regarding 
preoperative parameters, (Table: 1).

Table 1. Comparing B-TURP and ThuVaRP group’s pre-operative data evaluation

Variable B-TURP ThuVaRP P value
Age 69 ± 7 66 ± 7 0.18
DM 5 (12.5%) 0 (0) 0.6
HTN 8 (20%) 2 (10%) 0.3
DM + HTN 6 (15%) 3 (15%) 0.9
IPSS 32 ± 3 33 ± 2 0.32
Prostate size (gm.) 80 ± 9 75 ± 13 0.34
PVR (mL) 273.4 ± 98 246.2 ± 99 0.25
Q max (mL/sec) 2.1 ± 3.4 2.4 ± 3.9 0.8
PSA (ng/dL) 3.6 ± 1.4 2.9 ± 1.2 0.13
S.Creatinine 1.3 ± 0.72 1.24 ± 0.64 0.46
HB (gm/dL) 12.9 ± 1.3 14.7 ± 6.3 0.24
HCT (%) 38.9 ± 4.4 40.1 ± 2.7 0.25
Na+ conc. (mmol/L) 139.8 ± 3 139 ± 2.11 0.29
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The resected prostatic tissue volume was more in 
B-TURP groups in comparison with the ThuVaRP 
group, with a significant statistical difference (54±19 
and 15±4.7 respectively, 0.0001). 

Regarding blood loss, we found a highly significant 
statistical difference in favor of the ThuVaRP group, 

(Mean ± SD; 260 ± 143 ml/min vs. 91 ± 35 ml/min 
in ThuVaRP and B-TURP groups respectively, p= 
0.0001).

The mean postoperative catheter time (2.7 ± 0.5) and 
postoperative hospital stay (2.5 ± 0.6) was significantly 
shorter for the ThuVaRP group Table (3).

Thulium: YAG Laser Vaporesection Versus Bipolar Transurethral Resection of the Prostate for the 
Treatment of Benign Prostatic Hyperplasia: A Comparative Study

A shorter operative time was noted for B-TURP 
group 101 ± 29 meanwhile ThuVaRP group 117 
± 24 min with (p = 0.01), while calculated blood 
loss and the resected tissue volume, were a 

significantly lesser in ThuVaRP group (Table: 2).

Postoperative hemoglobin and sodium drop were 
less in ThuVaRP but with no significant statistical 
difference (Table: 2).

Table 2. Comparing B-TURP and ThuVaRP group’s operative data

Variable B-TURP ThuVaRP P value
Immediate post-procedure HB drop (gm/dL) 0.69 ± 0.4 2.2 ± 6.3 0.5
Immediate post-procedure Hct drop (%) 3.1 ± 2.5 2.9 ± 2.5 0.9
Immediate post-procedure serum Na+ drop (mmol/L) 2.5 ± 1.4 2.3 ± 2.1 0.31
Calculated Blood loss (mL) 260 ± 143 91 ± 35 0.0001
Operation time (min) 101 ± 29 117 ± 24 0.017
Resected volume (gm) 54 ± 19 15 ± 4.7 0.0001
Irrigant fluid volume (L) 48.8 ± 13.4 49.5 ± 11.5 0.44

Intraoperative blood transfusion
yes no yes no

00
(0%)

40 
(100%)

0
(0%)

20
(100%)

Table 3. Comparing B-TURP and ThuVaRP group’s postoperative course

B-TURP ThuVaRP P-value
Catheter time (days) 3.3 ± 0.8 2.7 ± 0.5 0.001
Hospital stay (days) 3.2 ± 0.4 2.5 ± 0.6 0.0001
Postoperative Hematuria yes no Yes No

0.8
3 (7.5%) 37 (92.5) 1 (5%) 19 (95)

Postoperative Blood transfusion yes no Yes No
00 

(0%)
40

 (100%)
0

(0%)
12 

(20%)
Postoperative retention 3

(7.5%)
2

(10%) 0.7
2ry Hematuria after catheter removal 0

(0%)
1

(5%) 0.3
Early irritative LUTS 24

(60%)
6

(30%) 0.0285
Early Postoperative Incontinence 11

(27.5%)
3

(15%) 0.28
TUR syndrome 0

(0%)
0

(0%) 0
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In both groups, there was no need for blood transfusion, 
neither, intra-operatively nor post-operatively. Also, 
TUR syndrome did not occur in any patient in our 
study.

As regard postoperative complications, urine retention 
and need for re-operation occurred in three cases 
in the B–TURP group (7.5%) and two cases in the 
ThuVaRP group (10%). But regarding 2ry hematuria 
was manifested in one patient in the ThuVaRP 
group (5%) only that was managed successfully by 
conservative treatment. As regard postoperative 
urinary incontinence occurred in eleven cases in the 
B–TURP group (27.5%) and three cases in the ThuVaRP 
group (15%). All patients were discharged after an 
uneventful postoperative course and by catheter were 
removed prior to discharge and successful voiding 
confirmed.

In our study we have reported a significant 
improvement in the Qmax, PVR, and IPSS from the 
baseline for both ThuVaRP and B-TURP groups after 3 
months postoperatively, but the differences between 
the two groups were statistically insignificant, the 
follow up at 12 months: Qmax, PVR, and IPSS score 
in the ThuVaRP group was (Mean ± SD; 16.2±1.8, 
47.5±13.7 and 5.4±2.8 respectively) and in the B-TURP 
(Mean ± SD was 15.3±1.2, 39.4±18.7 and 4.7±3.1 
respectively) (Table :4).

Discussion
Currently, there are many acceptable treatment options 
for patients with BPH, including watchful waiting, 
medical therapy, minimally invasive treatments, and 
open prostatectomy8. TURP accounted for almost 25% 
of all urologic operations and considered as the gold 
standard treatment for patients with symptomatic 
BPH9, with excellent short-term and long-term 
results and a mortality rate decreased dramatically 
approaching zero within the last decade, but still 
associated with a significant morbidity10.

Modifications such as incorporation of bipolar 
technology (B-TURP-in saline) have been made to 
minimize its complications and to increase the volume 
of the gland that can be safely tackled11.

Various new technologies have been developed that 
aim to minimize the morbidity of TURP12. Based over 
the technology of thulium, green light, and holmium 

laser; many studies are advocating these substitutes 
for TURP or open prostatectomy13.

According to previous studies, HoLEP enables 
the endoscopic removal of prostatic adenoma 
regardless of its size and is as effective as open 
prostatectomy; moreover, it can decrease the severity 
of complication14,15.

Despite good clinical results, both of PVP and HoLEP 
procedures have shown to have various limitations. 
For PVP, no tissue specimen is provided for histological 
evaluation, and the speed of tissue ablation is 
significantly slower16.

For HoLEP, the steep learning curve and longer 
operation time seem to be the major drawbacks and 
limit its widespread clinical application17.

The recently developed Thulium: YAG laser with a 
wavelength of 2013 nm allowing its easy absorption, 
and a continuous mode that provides more effective 
homeostasis. In addition, it provides accurate resection 
with sufficient vaporization, while moving laser probe 
maximizes vaporization and reduces the heat applied 
to tissue18.

The drawbacks of other laser procedures seem 
better avoidable with the thulium laser because 
the vaporesection technique creates tissue chips 
small enough to be evacuated, while an additional 
tissue morcellation is not necessary at the end of the 
procedure avoiding the risk of bladder injury and 
allowing retrieval of tissue for histopathology.

At the same time, thulium vaporesection is a user-
friendly TURP-like technique requiring less expertise 
and a shorter learning curve than HoLEP19.

Xia et al published their initial clinical report on 
Thulium: YAG laser prostate surgery. They performed 
ThuVaRP with the tangerine technique on 50 patients 
and reported its safety and efficacy20.

At 12 months follow-up clinic visits; both groups 
showed marked improvement in IPSS, Qmax, and 
PVR.

Limitations: The small size of study candidates and the 
short follow-up period, which necessitate a validation 
of the aforementioned results on a larger scale with 
more extended follow-up period.  
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Conclusion
ThuVaRP proved to be a safe and effective method 
for treatment of patients with BPH, with comparable 
efficacy, shorter hospital stay, and faster recovery 
compared to B-TURP.

Compliance with Ethical Standards

Ethical Approval: All procedures performed 
in studies involving human participants were 
in accordance with the ethical standards of the 
institutional and/or national research committee 
and with the 1964 Helsinki declaration and its later 
amendments or comparable ethical standards

Informed Consent:  Informed consent was obtained 
from all individual participants included in the study
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