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ABSTRACT 

Greenlight photoselective vaporisation of the prostate (GPVP) is progressively becoming an established treatment in 
patients with LUTS because it is a minimally invasive technique that achieves efficient haemostasis, making it the ideal 
technique for patients at high surgical risk. Material and Methods: To study of 133 patients with an ASA surgical risk 
score of 3 or 4, undergoing GPVP, with an analysis of perioperative outcome, IPSS, Qmax, IIEF-5 and complications 
during a five-year follow-up. Results: At 5 years the mean annual improvement in IPSS was stable, and at 5 years there 
was a 15.2 point improvement versus the preoperative score (p < 0.05). The Qmax showed an improvement of 14.9 
ml/sec and was maintained at five years after surgery (p < 0.05). No patients were transfused or suffered urinary incon- 
tinence. 2.25% suffered major complications and there were no deaths. 3.1% of patients suffered de novo urgency. In 
the 5-year follow-up, five patients had to be reoperated. The quality of sexual health assessed by IIEF-5 before the pro- 
cedure was scored at 14 points; the 5-year follow-up covering the preoperative period and all revisions did not show any 
worsening in the IIEF-5 score (p > 0.05). Conclusions: Due to its physical characteristics, in our opinion GPVP is now 
the treatment of choice in patients at high surgical risk. In our series, the risk of major/minor complications and transfu- 
sions was much lower than the same risks in conventional techniques. The objective results (Qmax and quality of life 
questionnaire) are equivalent to conventional techniques and persist over a 5-year follow-up. 
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1. Introduction 

Benign prostatic hyperplasia (BPH) occurs in over of 
half of all men aged over 60 years. Between 15% and 
30% report LUTS (lower urinary tract symptoms) and 
10% to 40% of them may require conventional surgery. 
The high incidence of per operative complications, asso- 
ciated morbidity and mortality and the need for blood 
transfusion in about 4% of patients, often led to high sur- 
gical risk patients having to live with a permanent in- 
dwelling catheter. The introduction and development of 
minimally invasive techniques (MIT) in the surgical 
treatment of BPH mean that high risk patients can now 
be treated, because of the low incidence of per operative 

complications, minimal blood loss, fast recovery and 
results that are very similar to conventional techniques.  

2. Material and Methods 

Between May 2006 and May 2011 we performed GPVP 
with 80 or 120 W laser on 615 patients diagnosed with 
BPH. Patients with a surgical risk of 3 and 4 according to 
the American Society of Anaesthesiologists (ASA) clas- 
sification were included in the study. Patients with less 
than one year of follow-up were not included. 

We performed a descriptive statistical study of the data 
set using SPSS v.15, evaluating side effects, complica- 
tions, IPSS, IIEF-5, maximum flow, pre-operatively and 
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at one week, one month, three months, six months, one 
year, two years, three years and five years.  

Also performed statistical analysis with Student’s T 
test (95% confidence interval), analyzing in IPSS, Qmax 
and IIFE-5, improvement per year compared to baseline. 

3. Results 

The analysed group consisted of 133 patients, 89.4% (119) 
with lower urinary tract symptoms secondary to BPH, 
and 10.6% (14) with LUTS secondary to prostate carci- 
noma that was biologically and biochemically stable. 

Mean age was 77.8 years (57 - 84). 78.4% (105) had 
an ASA 3 classification and 21.6% (28) were classified 
as ASA 4. 93.3% (126) were on antiplatelet or antico- 
agulant therapy. 63 patients (47.36%) had an indwelling 
catheter. Of the 70 non-catheterised patients, 75.71% (53) 
received combination treatment with an alpha-blocker 
and 5-ARI, 21.4% (15) received alpha-blocker treatment 
alone, and 2.4% received other treatments. 

The preoperative assessment in all patients included: 
creatinine, routine blood test, PSA, urine culture, urolo- 
gical ultrasound, uroflowmetry, IPSS and IIEF-5. 17 
(12.78%) urodynamic studies were performed in patients 
with severe urgency-frequency symptoms. 

The mean PSA value, was 3.35 ng/ml with a range of 
0.7 - 8.23 ng/ml. 38.6% (46) of patients underwent ul- 
trasound guided biopsy, finding no evidence of malig- 
nancy in any patients. On ultrasound, mean prostate 
volume was 96.6cc, median 89cc (range 42cc - 157cc). 
Uroflowmetry alone was performed in all non-catheter- 
ised patients, finding a mean Qmax of 6.1 and a range of 
3.8 to 11.6 ml/sec. Quality of life was assessed using the 
IPSS questionnaire, resulting in a mean score of 25.2 and 
a range of 17 to 31 points. The mean IIEF-5 score was 14 
with a range of 7 to 25. The urodynamic study showed 
overactive bladder associated with lower urinary tract 
obstruction in 15 of the 17 patients studied. 

An 80W PV Greenlight laser generator was used in 76 
patients and a 120 W HPS Greenlight laser was used in 
57 patients. Mean operating time was 107 minutes (range 
36 to 140 minutes). Mean power used was 327,000 joules 
(range 116,000 to 600,000 joules). 

Postoperatively all patients were catheterised with a 
three-way Ch 22 catheter and continuous bladder irriga- 
tion was performed with normal saline. Mean hospital 
stay was 27.9 hours excluding complications. Mean time 
of catheterisation was 36.7 hours in 122 patients. The 
catheter was kept in situ for 48 hours in 11 patients with 
a prostate volume of over 120cc. No patients required a 
blood transfusion. 2.25% had major post-operative com- 
plications: there was one case of pulmonary thromboem- 
bolism, one severe hyponatraemia secondary to reab- 
sorption syndrome, and one case of pancreatitis. 4.5% of 

patients suffered AUR in the first 24 hours requiring 
catheterisation. All patients achieved spontaneous mic- 
turition after catheter removal. 

At the week one check-up, all 133 patients were re- 
viewed. 34.5% of patients reported urgency. 50.7% re- 
ported dysuria and 9.02% had mild initial haematuria. 
None reported incontinence.  

All patients were reviewed after one month, finding 
urgency in 15.78%, dysuria in 12.7% and initial haema- 
turia persisted in 1.5%. With regard to the IPSS, the 
mean score was 13.6, mean Qmax was 19.3 ml/sec and 
the IIEF-5 score was assessed as 15.9. 

121 patients attended the post-operative visit at three 
months. Urgency persisted in 9% of patients, who were 
prescribed anticholinergics, 4.5% had dysuria and none 
reported initial haematuria. IPSS score improved with a 
mean of 12 points versus baseline. Mean Qmax was 24.3 
ml/sec and the mean IIEF-5 score was 15.4. 

At the six-month review, 114 patients were evaluated, 
finding urgency still present in 4.5% despite the anticho- 
linergic treatment and 1.5% still had dysuria. The mean 
score for IPSS was 8, the mean Qmax was 26.2ml/sec 
and the mean IIEF-5 score was 16.2. 

Twelve months after surgery, 95 patients attended for 
review. 3.1% reported urgency partly controlled with an- 
ticholinergics, 2.1% had dysuria, IPSS score was 8.6 
points (70% improvement versus baseline), Qmax was 
24.1 ml/sec (a fourfold improvement from baseline) and 
IIEF-5 was 14.2 points. One patient had to be reoperated 
because he had no improvement in his symptoms. One 
patient developed navicular fossa stenosis and underwent 
a dilatation protocol. 

Two years after surgery, 81 patients were still under re- 
view. 1.23% still had urgency, IPSS score 9.1, mean Qmax 
was 23.7 and the mean IIEF-5 score was 14.7. Two patients 
were reoperated due to prostatic sclerosis. One patient was 
biopsied and diagnosed with prostate adenocarcinoma, 
Gleason score 8. He was treated with external radiotherapy 
and androgen blockade with goserelin and bicalutamide. 

67 patients were followed-up at three years. There 
were almost no changes in IPSS (mean 8.8), Qmax (23.4 
ml/sec) or IIEF-5(17.3 points). 1.4% suffered urgency. 
Three patients were biopsied, one for the first time and 
two underwent second biopsies due to increased PSA 
levels with a diagnosis of adenocarcinoma of the prostate. 
One patient was referred for radiotherapy and the other 
two were prescribed partial androgen blockade with leu- 
prorelin.  

48 patients were followed-up at 48 months. Mean IPSS 
was 9.3, mean Qmax was 21.9 ml/sec and IIEF-5 was 
13.9. 

60 months after surgery, 39 patients were still being 
followed up. Mean improvements for IPSS (9.2), Qmax 
(21.2 ml/sec) and IIEF-5 (14.1) remained stable. At 5 
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4. Discussion years one patient had to undergo vaporisation again for 
urinary retention (Figure 1). 

Traditionally, techniques for treating patients with LUTS 
have varied according to prostate volume. Prostatectomy 
and TURP are currently the gold standard. The well- 
known associated comorbidity of these procedures has 
led to the introduction of MIT for BPH treatment, with 
the aim of reducing perioperative complications and 
minimising side effects while maintaining the same ef- 
fectiveness as the conventional procedures. TURP is the  

There was a 13.2 point mean improvement in IPSS 
during the first three months, improving to 16.6 points at 
six months. From six months to 5 years the mean annual 
improvement in IPSS was stable and at 5 years there was 
a 16 point (64%) improvement versus the preoperative 
score. Qmax showed a three-month improvement of 18 
ml/sec versus baseline, and an improvement of 15.1 
ml/sec was maintained at five years after surgery, repre- 
senting a 250% improvement. 
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30No patients were transfused or suffered urinary incon- 
tinence. 2.25% suffered major complications and there 
were no deaths. 3.1% of patients suffered de novo ur- 
gency, which continued at 12 months after surgery, 1.2% 
at 24 months and 1.4% at three years. During the 5-year 
follow-up, 5 patients had to be reoperated (2 prostatic 
sclerosis, 1 urethral stricture and 2 patients with wors- 
ened IPSS), which represents a cumulative incidence of 
3.75% of patients. The patient with navicualar fossa 
stenosis underwent a meatotomy and a balloon dilatation 
protocol (Table 1). 

Pre 3 6 12 24 36 48 60There was statistically significant improvement (p < 
0.05) compared to baseline, the post-operatively and at 
all subsequent visits (5-year follow-up) in both IPSS and 
Qmax; while there was no statistically significant differ- 
ences between baseline IIFE-5 and in the 5-year follow- 
up (Table 2). 

IPSS 25.2 12 8 8.6 9.1 8.8 9.3 9.2

IIFE5 14 15.4 16.2 14.2 14.7 17.3 13.9 14.1

Qmax 6.3 24.3 26.2 24.1 23.7 23.4 21.9 21.2  

Figure 1. Evolution of IPSS, Qmax and IIFE-5. 

 
Table 1. Complications OP: surgery; CI: cumulative incidence; AUR: acute urinary retention. 

Time (month) OP 1 3 6 12 24 36 48 60 CI 

Major complications 2.25%          

Transfusion 0%          

AUR 3%          

Dysuria  12.7% 4.5% 1.5% 2.1% 0% 0% 0% 0% 0% 

Urgency  15.7% 9% 4.5% 3.1% 1.23% 1.4%    

Incontinence  0% 0% 0% 0% 0% 0% 0% 0% 0% 

Prostatic sclerosis  0% 0% 0% 0% 1.5% 0% 0% 0% 1.5% 

Urethral stricture  0% 0% 0% 0.75% 0% 0% 0% 0% 0.75% 

Prostate carcinoma  0% 0% 0% 0% 0.75% 2.25% 0% 0% 3% 

Reoperation  0% 0% 0% 0.75% 1.5% 0% 0% 1.5% 3.75% 

 
Table 2. Statistical analysis with T test compared each year with basal. 

 Basal 1 year 2 years 3 years 4 years 5 years 

IPSS 25.2 8.6 (p < 0.05) 9.1 (p < 0.05) 8.8 (p < 0.05) 9.3 (p < 0.05) 9.2 (p < 0.05) 

Qmax (ml/sg) 6.3 24.1 (p < 0.05) 23.7 (p < 0.05) 23.4 ( p < 0.05) 21.9 (p < 0.05) 21.2 (p < 0.05) 

IIFE-5 14 14.2 (NS) 14.2 (NS) 17.3 (NS) 13.9 (NS) 14.1 (NS) 
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second most common surgery in the Western world but 
its frequency has fallen in the US from 350,000 proce- 
dures in 1986 to 200,000 in 1998, due to the greater effi- 
cacy of alpha-blocker treatment or in combination with 
5-ARI [1]. The situation for BPH treatment today is that 
the number of TURPs performed is falling, and the indi- 
cation for MIT is rising [2]. The TRIUMPH study has 
shown that the rate of surgery has fallen by 4.9%, proba- 
bly as a result of a good use of alpha-blocker and com- 
bination therapy. This fact shows that surgery is increas- 
ingly indicated in elderly patients, with greater comor- 
bidity and larger prostate volume [3,4]. 

The KTP laser (80 W) and the HPS and XPS lasers 
(120 - 180 W), on stimulation, the crystal emits a light 
beam with a 532 nm; this wavelength is absorbed by tis- 
sues with high oxyhaemoglobin content, such as the 
prostate [5]. GPVP is a technique with little blood loss, 
making it ideal in high-risk patients with significant co- 
morbidity, and for patients who are on anticoagulant 
therapy.  

Many studies report that the incidence of complica- 
tions from TURP may stand at over 20% [1,6,7]. The risk 
of blood transfusion in risk-free TURP patients is about 
2.5%. This percentage increases to 9% - 33% in high-risk 
patients according to the European Guidelines [2,5,8-11], 
with a 10% - 27% likelihood of readmission. Different 
publications have analysed the incidence of TURP com- 
plications and found frank intraoperative haematuria in 
up to 10.8% of cases [4], complications in 15% - 20%, 
reabsorption syndrome in 5%, reoperation required 
within the first 10 years in 10% - 15% [12], erectile dys- 
function in about 13% in a multicentre study conducted 
by the AUA [13], mortality in up to 0.8%, morbidity 
ranging from 7% to 14% depending on the series [7], ret- 
rograde ejaculation in 75% [13], post-TURP syndrome in 
about 5%, perforation in 10%, reoperations in 12% [14]. 
Since TURP does not provide sufficient safety in BPH 
treatment in high-risk patients, several studies advocate 
and conclude that GPVP and HoLEP should be the tech- 
niques of choice for the treatment of prostatic symptoms 
in patients at high surgical risk [5,15].  

The evolution of GPVP lasers using 80, 120 and 180 
W systems has brought about improved effectiveness, 
safety, and the possibility of treating larger volume pros- 
tates [16,17], with clinical results similar to TURP, but 
with additional advantages, especially in patients with a 
high surgical and anaesthetic risk [11,18-20]. 

We performed a review of the literature and found four 
non-randomised studies comparing TURP and PVP [14]. 
In three of them the two techniques showed equal im- 
provement in Qmax and IPSS, without statistically sig- 
nificant differences between them, although the TURP 
patients had significantly more adverse effects and PVP 
patients enjoyed better perioperative safety [21-24]. In 

another non-randomised study with a 12-month follow- 
up, Ruszat et al. [25] found no statistically significant 
differences between the two techniques with regard to 
PRV and IPSS, although there was more improvement in 
Qmax in the TURP group. They also found that hospital 
stay was shorter and complications were lower in the 
PVP group, although there were no differences between 
stenosis, reoperation or prostatic sclerosis. Cleynenbre- 
ugel et al. [11] reviewed some prospective studies com- 
paring TURP and PVP and did not find any significant 
differences in terms of improved Qmax or IPSS, but PVP 
showed less morbidity and greater perioperative safety. 

Bachmann et al., in a series involving 108 patients, 
reported that the procedure had minimal bleeding with 
improvement in Qmax and PRV of 75.4% and 186% 
respectively [22]. Shandu et al. studied 24 patients who 
underwent GPVP. IPSS improved 49% and Qmax im-
proved 123% at one year [10]. Other studies have dem-
onstrated the effectiveness and improvement in LUTS 
with a low rate of complications [17,20,21,26]. It has 
been shown that surgery with 120 W systems is effective 
in prostates with volumes of above 60cc, and no signifi-
cant differences have been found in the IPSS, residual 
volume and maximum flow [20,27-29]. 

Ruszat et al. reported on 116 patients who underwent 
PVP and were on antiplatelet and/or anticoagulant therapy 
[2,9,26], no blood transfusions were required, and 2-year 
results were equivalent to the control group. However, 
patients in the antiplatelet/anticoagulant therapy group 
were found to have worse intraoperative haemostatic 
control. The only difference was that vaporised patients 
who were not on anticoagulants required a shorter cathe- 
terisation time, and this finding was confirmed by other 
authors [2,9,26]. Other long-term studies have demon- 
strated the durability of GPVP in the treatment of BPH at 
three and five years [14,16,18]. 

In a 5-year study in patients with GPVP, Hai et al. [14] 
concluded that the improvement in Qmax and AUASS is 
maintained 5 years after treatment, with fewer complica- 
tions than HoLEP, TURP and OP and that GPVP can be 
performed in high-risk patients and in prostates of all 
sizes. In 2009, Reich et al. reported on the one-year re- 
sults of 66 patients with a surgical risk classification of 
ASA 3 or higher. No blood transfusions were needed, 
11% were recatheterised, there was a 222% improvement 
in Qmax, a mean reduction in IPSS of 14 points versus 
baseline and a 1.5% incidence of reoperation [26,27]. In 
2008, Choi et al. suggested that GPVP should be the first 
line treatment in patients with a high anaesthetic risk 
[27]. 

Few studies have assessed erectile function following 
GPVP. Bruyere et al. [29] reported a fall in IIEF-5 score 
2 years after photovaporisation in previously healthy pa- 
tients, and Paick et al. [30] reported an improvement in 
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IIEF-5 and preserved erectile function as before, after 
photovaporisation. Kavoussi et al. also reported an im- 
proved IIEF-5 score following surgery [30]. Hamman 
concluded that erectile function was not affected after 
PVP and that IIEF-5 score remained stable [30]. Spaliv- 
iero et al. [13] did not find worsening of erectile function 
12 months after PVP with HPS. In the literature there has 
only been one case report of ED 6 months after surgery, 
and the authors thought that it was not attributable to the 
surgery [19]. The incidence of retrograde ejaculation 
after PVP is between 28% and 36%, which is lower than 
in TURP where the figure can be as high as 75% [3, 
13,29,30].  

GPVP Complications are lower than in patients with 
TURP; dysuria is 6% - 30% in the first month, recathe- 
terisation is 1% - 5%, mild and transient haematuria 1% - 
5%, transient dysuria 7% - 30%, urine infection 0% - 6%, 
prostatic sclerosis 1% - 2%, retrograde ejaculation 28% - 
36%, blood transfusion, erectile dysfunction and incon- 
tinence <0.5%, urethral stenosis 0% - 4%, reoperation 
0% - 7% at 5 years [20,29,30].  

In 2007, Sountoulides et al. [15] concluded that laser 
prostatectomy was starting to compete with TURP as the 
gold standard treatment for BPH. In a study on 67 pa- 
tients, Omer et al. concluded that the high-power KTP 
laser represented a new challenge to the gold standard 
status of TURP. At present, high-power GPVP and 
HoLEP are the most widely-accepted techniques that 
have major potential for replacing TURP and OP [4]. 

5. Conclusion 

There was a 64% improvement in IPSS at 5 years, which 
was almost sustained from 3 months after surgery on- 
wards. Qmax at 5 years versus baseline showed a 250% 
improvement that was maintained from the post-opera- 
tive period to the 5-year follow-up. The mean preopera-
tive IIEF-5 score was 14, attributable to patients' multiple 
pathologies. At 5 years, the score remained unchanged 
from the preoperative (p < 0.01). There were fewer com- 
plications than with conventional techniques: no patients 
suffered urinary incontinence or erectile dysfunction or 
required a blood transfusion. 2.25% suffered major com- 
plications, 1.4% still had de novo urgency at 3 years, and 
after 5 years of follow-up 3.75% had been reoperated. 
Our study confirms, like other authors, that GPVP should 
be the technique of choice in surgical treatment for pa- 
tients with LUTS and high anesthetic risk. 
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