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Comparison of GreenLight 180-W XPS laser vaporization
versus transurethral resection of the prostate: 
Outcomes of a single regional center

nique has complications (5, 6), such as the transurethral
resection syndrome secondary to irrigation fluid absorp-
tion, which presents risk factors including bleeding,
operative times and large prostatic volume (7, 8). Laser
treatment of the prostate is acquiring a role as a mini-
mally invasive treatment of BPH. Potassium tytanyl phos-
phate (KTP) laser for the treatment of BPH was first used
by Watson in 1995 (9). Over the years the GreenLight
laser has evolved starting from a power of 80 W, passing
through a system to 120 W (GL-HPS) up to the 180 W
XPS (GL-XPS) in 2011. The increase in power has made
it is also necessary to introduce new laser fibers for an
efficient ablation of prostate tissue (10). The light beam
KTP 532 nm is selectively absorbed by oxyhemoglobin,
facilitating coagulation and vaporization of tissues. After
its introduction, the technique was confirmed as effective
and safe in the short and medium term (11, 12).
Furthermore, it has been shown that the procedure does
not require the anticoagulant suspension because the
procedure is almost bloodless, making the procedure
optimal in high-risk patients (13). 
In the present study, we report our experience with pho-
toselective vaporization of the prostate (PVP) and TURP
regarding complications and functional results with a fol-
low up to 1 year. 

MATERIAL AND METHODS
We analyzed a prospectively-maintained database collect-
ing data on 100 patients undergoing surgical treatment of
BPH (50 consecutive PVP and 50 consecutive TURP) from
March 2015 to March 2016 at the Department of Urology
of Trento, Italy. The clinical, operative, perioperative, vari-
ables are shown in Table 1. All complications that
occurred within 30 days of discharge and within 1 year
have been recorded, defined and graduated according to
the Clavien Dindo system (14) (Table 2). Comorbidities
were evaluated according to preoperative risk assessment
by the American Society of Anesthesiologist (ASA score). 
The functional results were summarized in Table 3:
International Prostate Symptom Score (IPSS); max flow rate
(Qmax) and Prostate Specific Antigen (PSA). This data were
recorded preoperatively and at 1 year of follow up.
Informed consent was obtained from all individual partic-
ipants included in the study.

Background: To evaluate the intermediate
perioperative outcomes, rate of complica-

tions and functional data after XPS 180-W Greenlight photos-
elective laser vaporization (PVP) compared with transurethral
resection of the prostate (TURP) in a prospective non-random-
ized single centre study. 
Methods: We analyzed a prospectively-maintained database
collecting data on 100 patients undergoing surgical treatment
of BPH (50 consecutive PVP and 50 consecutive TURP). 
All complications, recorded and graduated according to the
Clavien Dindo system and the clinical, operative, perioperative
variables were compared. The functional outcomes,
International Prostate Symptom Score (IPSS), max flow rate
(Qmax) and Prostate Specific Antigen (PSA), were recorded
preoperatively and at 1 year of follow up.
Results: Age, prostate volume, use of anticoagulants or
antiplatelets, ASA score and operative time were comparable
in the two groups. The reduction in the hemoglobin levels
(0.46 vs 1.8 g/dL), the catheterization time (1.2 vs 3.2 days),
the hospital stay (1.7 vs 3.8 days) and rate of transfused
patients (0 vs 8%), were significantly lower for PVP. Transient
re-catherization (6 vs 26%) was significantly lower for PVP.
The IPSS and Qmax at 1 year showed no significant difference.
The rate of repeat TURP/PVP was higher in the TURP group
(0 vs 10%). Reduction of PSA, that reflects the major reduction
of prostate volume, was statistically greater in PVP group
respect TURP group (p = 0.001).
Conclusions: PVP has advantages in terms of perioperative
safety and major complications than TURP. Functional out-
comes at 1 year of follow-up were comparable. 
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INTRODUCTION
Benign prostatic hyperplasia (BPH) is a very common dis-
ease among elderly men. This pathology leads the patient
to have symptoms of the lower urinary tract (LUTS) and
lowers the quality of life  (1). Medical therapy is usually
the first-line treatment (2). Thus, more invasive treat-
ment options have to be considered as the disease pro-
gresses. Transurethral resection of the prostate (TURP) is
still considered the gold standard for the treatment of
LUTS (3), which improves the urinary flow rate and
reduces the voiding symptoms (4). However, this tech-
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Surgical technique 
The TURP was performed by two urologists and the PVP
was performed by two other urologists. TURP was per-
formed with a 26-F resectoscope; at the end, a bladder
catheter 22 Ch was placed with continuous bladder
washing. The PVP was performed using the GreenLight
XPS 180-W laser that uses a lithium tribal crystal instead
of the KTP crystal, to produce a more collimated and
powerful 532 nm laser beam than 80 W. This results in
an intervention faster and greater ability to penetrate into
prostate tissue (15). From the veru montanum to the
bladder neck, the median and lateral lobes were vapor-
ized with a final result similar to a TURP. 

Statistical analysis
Distribution of continuous variables are reported as mean
and standard deviation. Categorical variables are presented
as numbers and percentages. The comparison between
subgroups (surgical approach) was performed using
Student t test or Mann-Whitney U test for continuous vari-
ables. Qualitative data were compared by the χ2 test or
Spearman correlation. P values were considered significant
when less than or equal to 0.05. All analyses were per-
formed using the SPSS software (IBM Corp., Armonk, NY).

RESULTS
100 consecutive patients underwent endoscopic surgical
treatment of BPH from March 2015 to March 2016: 50 in
the PVP and 50 in the TURP groups. Demographic, pre-
operative, operative and postoperative characteristics are
summarized in Table 1: Age, prostate volume, use of anti-
coagulants or antiplatelets, and ASA score were compara-
ble between groups.  Also, the mean operative time was
comparable in the two groups. Compared to preoperative
values, there was a significant reduction in the hemoglo-
bin levels at the end of TURP procedure as compared to
PVP. The average duration of catheterization was 1.2 ± 0.5
days for PVP and 3.1 ± 3.4 days for TURP group (p <
0.001) and also the definitive catheter removal was in
favor of PVP (1.4 ± 0.8 vs 5.6 ± 6.6; p < 0.001). Hospital
stay was also statistically shorter in the PVP as compared
to TURP (2 days less). During PVP no blood transfusions
were necessary whereas 4 patients (8%) undergoing TURP
were transfused due to a significant bleeding (2 intraoper-
ative and 2 postoperative) (p = 0.04).
Early (< 30 days) and late complications are presented in
Table 2. Transient recatherization was performed for uri-
nary retention at catheter removal in 13 (26%) of
patients undergoing TURP and in 3 (6%) undergoing
PVP (p = 0.01). Five patients (10%) with bladder neck
sclerosis or prostate tissue regrowth requiring reTURP
were found in the TURP group; none were found in the
PVP group (p = 0.02). Two cases of mild incontinence
were found in TURP group. The complications were
graduated according to the classification of Clavien-
Dindo and subdivided in minor and major complica-
tions. No major complications were found in PVP group,
while 7 occurred in TURP group (p = 0.01). Overall
complications were comparable in two groups. 
Efficacy in terms of IPSS, Qmax and reduction of PSA are
shown in Table 3. At 1 years, the outcome for both pro-

cedures was similar and there were no statistically sig-
nificant differences between the groups for the primary
outcome functional parameters except for PSA degrees.
The 1 year postoperative mean improvement in IPSS was
9.3 ± 3 in the PVP group and 8.7 ± 5.1 in the TURP
group, and was not statistically different between the two
groups (p = 0.58) and this reflected in the Qmax score.
Reduction of PSA, that reflects the major reduction of
prostate volume, was statistically major in VLP group
respect TURP group (p = 0.001)

Table 1. 
Preoperative, and early postoperative outcomes 
in the two study groups.

TURP (n = 50) PVP(n = 50) p value
Age (years) 68.8 ± 11.1 71.6 ± 7.4 0.14
Prostate volume (cc) 48.1 ± 14.5 53.3 ± 14.7 0.08
Anticoagulans/antiplatelet (n) 18 19 0.83
ASA Score 3 (n) 11 17 0.18
Operative time (min) 61.6 ±27.9 63 ± 15.1 0.8
Catheterization time (days) 3.1 ± 3.4 1.2 ± 0.5 0.001
Definitive catheter removal (days) 5.6 ± 6.6 1.4 ± 0.8 0.001
Tranfused patients (n) 4 0 0.04
Hospital stay (days) 3.8 ± 2.6 1.7 ± 0.8 0.001
Haemoglobin (g/L)

preoperative 14.4 ± 1.3 13.7 ± 1.4
first day 12.6 ± 1.9 13 ± 1.9
hemoglobine reduction 1.8 ± 1.2 0.46 ± 0.42 0.01

Table 3. 
Functional results and PSA at 12 months.

TURP (n = 50) PVP (n = 50) p value
Qmax (ml/s)

preoperative 7.6 ± 3 8.4 ± 1.7 0.14
1 year 15.6 ± 6.4 17 ± 3 0.15
Δ Qmax 8.2 ± 7.2 9.7 ± 2.1 0.16

IPSS score
preoperative 20.1 ± 5.4 22.2 ± 5.8 0.06
1 year 8.7 ± 5.1 9.3 ± 3 0.58
Δ IPSS 10.7 ± 6.8 12.9 ± 4.1 0.052

PSA (ng/mL)
preoperative 2.29 ± 2.19 4.41 ± 2.31 0.001
1 year 1.9 ± 2.8 2.97 ± 1.8 0.03
Δ PSA 0.59 ± 0.6 1.73 ± 1.4 0.001

Table 2. 
Early and late postoperative complications.

TURP (n = 50) PVP(n = 50) p value
Early postoperative complications (<30 days)

Clot retention (n) 13 3 0.01
Dysuria/urge (n) 8 16 0.06

Late postoperative complications
redo TURP/VLP (n) 5 0 0.02
incontinence (n) 2 0 0.15

Complications based on Clavien-Dindo classification
minor complications (n) 13 11 0.7
major complications (n) 7 0 0.01
overall complications (n) 20 11 0.06
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DISCUSSION
For many years, TURP has been considered the gold
standard for the treatment of LUTS secondary to benign
prostatic hyperplasia. Very often, however, TURP is
characterized by numerous post-operative complica-
tions. PVP was then introduced to minimize intra and
post-operative complications with minimally invasive
intent. The KTP 80-W laser is a light wavelength of 532
nm, which is strongly absorbed by hemoglobin. The
GreenLight XPS 180-W laser provides the same wave-
length of 532 nm with similar intrinsic absorption char-
acteristics (15).
As a result, laser prostate ablation has been developed to
minimize the risk of bleeding complications. The reduc-
tion of complications then becomes particularly impor-
tant in the older and fragile population that frequently
carries coronary stents or who suffers from atrial fibrilla-
tion, coronary artery disease, valvular cardiopathies or
deep vein thrombosis. These conditions are mainly man-
aged through use of oral anticoagulants or antithrombot-
ic agents (16). Laser light vaporizes the prostatic tissues
layer by layer; the thickness of each layer is 1-2 mm. At
the same time, capillary vessels are coagulated to stop
bleeding. This explains why the occurrence of intraoper-
ative bleeding and blood transfusion is hardly seen in
PVP treatment. In our study, the rate of transfusions and
the reduction of hemoglobin is statistically lower in the
PVP group as well and this is associated with a lower
hospital stay and catheterization time (17).The catheter-
ization and hospital time are important factors affecting
patient’s quality of life, so this result indicates a major
advantage of PVP.
Considering complications the clot retention was the
most frequent early complication in the TURP group
(26%) and this may occur as a consequence as well as
premature termination of procedure, with consequent
inadequate relief of obstruction: only 3 patients (6%)
experienced a recatheterization after PVP.
Large non randomised studies have reported a more
favorable safety profile for green light than TURP regard-
ing major complications (18) accordingly to our results
(7 vs 0; p < 0,001). In our study the reintervention rate
was higher in the TURP group as respect to the PVP
group and it was caused by bladder neck sclerosis or
prostate tissue regrowth; another cause may be second-
ary to the reduced amount of tissue resected in patients
undergoing TURP, which is underlined by the minor
reduction of the postoperative PSA. One-year functional
results showed dramatic improvement in both groups
regarding reduction of IPSS and improvement of Qmax
with no significant difference between both groups. Only
greater urgency in the PVP group should be reported in
the immediate postoperative period. 
This study reveals that PVP offers more advantages than
TURP in terms of clot retention, blood transfusion and
lower incidence rate of major complications. 
Furthermore, compared to the TURP group, patients
undergoing PVP have a shorter duration of catheteriza-
tion, less blood loss and shorter hospital stays, which
may explain the broad acceptance of PVP surgery from
patients with secondary LUT to BPH, as confirmed by
metanalysis (18-20). The benefits of laser-based prostat-

ic surgery are reflected in its increasing use in daily clin-
ical practice. The BPO rate treated with lasers increased
from 6% in 2000 to 45% in 2011 (21). Since its intro-
duction in 1995, for example, green lasers now account
for about 23% of BPH surgeries in France (22). Also, it is
important to point out that there is a growing interest to
improve the use of laser in order to preserve the ante-
grade ejaculation (23).
Our study has some limitations. First, this is a non-ran-
domized study comparing different surgical approaches.
However, many patients are unwilling to be randomly
assigned to a particular surgical treatment and are usual-
ly attracted by the most modern surgical procedure or
chose a procedure based on personal preferences for a
specific surgeon. Second, our study involved a relatively
low number of patients with inherent biases related to
data collection. In this case, selection biases were partial-
ly limited by the inclusion criteria: the last consecutive
50 interventions for each surgical technique were includ-
ed. Also, indications to surgery, operative techniques
and perioperative management, and data collection
should be relatively homogeneous in a single center.
Furthermore, age, prostate volume, used of anticoagu-
lants or antiplatelets, and ASA score were comparable
between groups. 

CONCLUSIONS
PVP has advantages in terms of perioperative safety and
rate of major complications than TURP. 
Functional outcomes at 1 year of follow-up were compa-
rable. 
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