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ABSTRACT 

Purpose: Improvements to photoselective vaporization of the prostate (PVP) have been made over time, particularly 
with the introduction of higher power systems. Few studies however have compared the performance of these systems 
to their predecessors. The purpose of this study was to compare the clinical and perioperative outcomes of 80 W vs. 120 
W PVP. Materials and Methods: A series of 267 and 209 consecutive patients underwent 80 W and 120 W PVP, re- 
spectively, from September 2001 to May 2009 at Weill Cornell Medical College (GreenLight™ laser system, American 
Medical Systems, Inc., Minnetonka, MN). Data were collected on patient demographics, International Prostate Symp- 
tom Score (IPSS), prostate-specific antigen (PSA), and perioperative parameters. Maximum flow rate (Qmax), postvoid 
residual (PVR), and transrectal ultrasound prostate volume were recorded. Statistical analyses were carried out utilizing 
the Shapiro-Wilk, Mann-Whitney, Wilcoxon and unpaired t tests (SPSS 15.0, SPSS Inc., Chicago, IL, USA). Results: 
Baseline parameters were similar between the two groups except for greater median age (72.8 vs. 69.2 years, p = 0.01) 
and lower median PSA (2.0 vs. 3.3, p = 0.01) in the 80 W group. Median laser time was longer in the 80W group (85 vs. 
51 minutes, p < 0.001) with a higher median energy utilized (253 vs. 210 kJ, p = 0.001). Final IPSS, Qmax, PVR, and 
PSA were equivalent between the two groups. Conclusions: In our series, PVP was safe and effective. Durable and 
similar improvements in symptoms and objective parameters were achieved in patients with both 80 W and 120 W laser 
systems. PVP with the 120 W system, however, provided faster and more efficient vaporization compared to the 80 W 
system. 
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1. Introduction 

Benign prostatic hyperplasia (BPH) represents a leading 
cause of bladder outlet obstruction in men over the age of 
50, with an incidence in more than half of the male 
population [1]. The gold standard for treatment of BPH 
consists of transurethral resection of the prostate (TURP), 
an electrocautery based technique to remove excess 
prostatic tissue [2,3]. Although effective, it is however 
also associated with a significant risk of surgical com- 
plications and side effects [3-6], particularly TUR syn- 
drome or dilutional hyponatremia, which is caused by the 
systemic absorption of hypotonic irrigant [6]. These risks 
are particularly increased with a large gland (greater than 
45 g) or if the surgical time is excessively long [3]. 
TURP also carries a significant risk of intra- and postop- 

erative bleeding, leading to the possibility of inadequate 
resection [6]. 

In light of these complications, other minimally inva- 
sive therapies to treat BPH have emerged. One such 
therapy is photoselective vaporization of the prostate 
(PVP). This technique utilizes the Greenlight™ potas- 
sium-titanyl-phosphate (KTP) 532 nm laser (American 
Medical Systems, Minnetonka, MN) to vaporize and re- 
move obstructive prostate tissue. This technique has been 
shown to result in comparatively fewer complications, 
e.g. reduced incidence of TUR syndrome as well as 
bleeding [7-15], Improvements to the Greenlight™ laser 
system have been made over time, particularly with the 
introduction of the 120 W HPS system in 2006. Few 
however have compared the clinical performance of the 
newer systems with their predecessors. In this study, we 
sought to examine the clinical performance of the 80 W 
vs. 120 W Greenlight™ laser systems for PVP. 
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2. Materials and Methods 

After obtaining approval from the Institutional Review 
Board (IRB), a retrospective review was performed. Be- 
tween September 2001 and May 2009 a series of 267 vs. 
209 patients underwent PVP with the 80 W vs. 120 W 
GreenLight™ laser system (American Medical Systems, 
Inc., Minnetonka, MN) by a single surgeon (AET) at 
Weill Cornell Medical College. Data was collected on 
patient demographics, international prostate symptom 
score (IPSS), prostate-specific antigen (PSA) and perio- 
perative parameters. Maximum flow rate (Qmax), post- 
void residual (PVR) and prostate volume as determined 
by transrectal ultrasound, were recorded.  

Patients in the study included males aged 50 years or 
greater, with moderate or severe LUTS, defined by an 
IPSS greater than 8 with significant bother, as well as a 
maximum flow rate (Qmax) of <10 mL/sec, with ob- 
struction confirmed on urodynamics by a Bladder Outlet 
Obstruction Index (BOOi) of >40.  

Intraoperative parameters collected included the num- 
ber of laser fibers used, total amount of laser energy used, 
total procedural time, ASA score, and complications.  

Patients were evaluated for follow-up at 1, 3, 6, and 12 
months. At each of these visits, patients were evaluated 
for IPSS score, Qmax, and PVR. At 12 months, serum 
PSA was remeasured. Statistical analyses were carried 
out utilizing the Shapiro-Wilk, Mann-Whitney, Wilcoxon 
and unpaired t tests (SPSS 15.0, SPSS Inc., Chicago, IL, 
USA). 

3. Results 

A series of 267 and 209 patients qualified for 80 W and 
120 W PVP respectively. Baseline parameters were simi- 
lar between the two groups, except for a greater median 
age in the 80 W group (72.8 vs. 69.2 years, p = 0.01) and 
higher median PSA levels in the 120 W group (3.3 vs. 
2.0, p = 0.01, see Table 1). Median laser time was longer 
in the 80 W group (90 vs. 51 minutes, p = 0.001, see Ta- 
ble 2) with a higher median energy utilized (253 vs. 210 
kJ, p = 0.001) despite an equivalent prostate volume in 
both groups. A median of 2 fibers per procedure was 
used in both groups (p = 0.26). Median duration of fol- 
low-up was longer in the 80W group (25.4 vs. 16.6 
months, p = 0.001). Data was available at 12 months and 
beyond for 162 and 108 patients, respectively. 

Postoperatively, clinical improvements were observed 
in both groups (see Table 3, all p < 0.05 compared to 
baseline). IPSS scores improved in similar fashion by 
approximately 9 points in each group, as did QOL by 2 
to 3 points in each group. Qmax increased by 3 to 4 mL/s 
in each group, while PVR decreased (96 vs. 52.5 mL and 
61 vs. 30 mL in 80 W and 120 W groups, respectively) 
and PSA levels (2.0 vs. 1.40 ng/mL and 3.3 vs. 1.45  

Table 1. Baseline patient characteristics. 

 80 W 120 W p-value

Median Age (years) 72.8 (12.2) 69.2 (12.8) 0.01 

Mean IPSS 16.3 (6.9) 17.6 (7.1) 0.18 

Median QOL 4.0 (2.0) 4.0 (2.0) 0.46 

Median Qmax (ml/s) 9.6 (6.6) 7.9 (6.3) 0.15 

Median voided volume (ml) 188 (125) 174 (120) 0.70 

Median PVR (ml) 96 (215) 61 (152) 0.20 

Median prostate volume (cc) 75 (56) 76 (68) 0.63 

Median PSA (ng/ml) 2.0 (3.1) 3.3 (6.3) 0.01 

Please note that mean are listed with SD, medians with IQR. 

 
Table 2. Perioperative outcomes. 

 80 W 120 W p-value

Median operative time (minutes) 90 (75) 51 (50) <0.001

Median energy utilized (kJ) 253 (249) 210 (216) 0.001 

Median number of fibers utilized 2.0 (1.0) 2.0 (2.3) 0.26 

Please note that mean are listed with SD, medians with IQR. 

 
Table 3. Postoperative patient outcomes. 

 80 W 120 W p-value 

Mean IPSS 7.0 7.0 0.67 

Median QOL 1.0 2.0 0.23 

Median Qmax (ml/s) 12.7 11.6 0.39 

Median voided volume (ml) 138 139 0.97 

Median PVR (ml) 52.5 30 0.14 

Median PSA (ng/ml) 1.40 1.45 0.89 

Please note that mean are listed with SD, medians with IQR. 

 
ng/mL, respectively) decreased in both groups. Final 
IPSS, Qmax, PVR and PSA were not statistically differ- 
ent between the two groups.  

Complications were graded according to the modified 
Clavien classification and assessed at interval follow-ups 
(see Table 4) [16]. In the 80 W group, most complica- 
tions were grade 1 in nature. The most common compli- 
cations included urinary tract infection (UTI, n = 4), ur- 
gency/dysuria (n = 4), urethral stricture (n = 4), and 
bladder neck contracture (n = 4). In the 120 W group, 
most complications were also grade 1 in nature. The 
most common complications included transient urinary 
retention (n = 4), urethral stricture (n = 4), ur- 
gency/dysuria (n = 3), and transient hematuria (n = 3). 
No grade 4 or 5 complications occurred in either group. 
The rate of complications was statistically equivalent 
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Table 4. Postoperative complications (all <grade 3 by modi- 
fied Clavien scale). 

Complication 80 W 120 W p-value 

Bladder neck contracture 4 1 0.32 

Hematuria 3 3 1.0 

Incontinence 3 1 0.32 

Retention 1 4 0.32 

Dysuria 4 3 0.32 

UTI 4 0 0.32 

Urethral stricture 4 4 1.0 

 
between both groups (p = 0.32 to 1.0). No patients re- 
quired blood transfusions postoperatively. 

4. Discussion 

The gold standard intervention for the surgical treatment 
of BPH has been TURP. Although effective, the tech- 
nique can be associated with significant complications, 
including TUR syndrome and bleeding [3-6]. Newer 
technologies such as PVP offer safer and equally effec- 
tive alternatives to relieve symptomatic bladder outlet 
obstruction [7-15]. Few studies however have directly 
examined the clinical differences between 80 W vs. 120 
W PVP [17]. 

In this study, we present and compare our experience 
with the 80 W and 120 W Greenlight™ platforms for PVP. 
PVP was found to be safe and effective at both 80 W and 
120 W, with similar improvements in symptoms noted in 
both groups. Qmax increased to a similar extent, while 
PVR and PSA levels decreased in both groups. 

Of note, 120 W PVP did demonstrate a significant re- 
duction in median lasing time (34 minutes) as well as 
energy utilization (43 kJ) compared to the 80 W coun- 
terpart (p = 0.001) despite an equivalent prostate volume 
in both groups. 120 W PVP was therefore more efficient 
than 80 W PVP in terms of time and energy despite using 
an equivalent number of laser fibers (n = 2, p = 0.26). 
Complication rates were low for both groups, demon- 
strating safety of the higher power technology. 

The study echoes the safety and efficacy of other stu- 
dies examining the 120 W laser [18-22]. Lukacs, et al. 
reported on the REVAPRO study, the largest randomized 
controlled trial of a group of 139 patients undergoing 120 
W PVP vs. monopolar TURP [22]. Although IPSS scores 
were not significantly different between the two groups 
at 12 months (6 vs. 5, respectively, p = 0.494), the study 
was not able to demonstrate noninferiority of PVP as 
originally intended. Nonetheless, length of stay was 
shorter in the PVP group (1 vs. 2.4 days, p < 0.0001). 
Qmax, PVR, and satisfaction and complication rates 

were comparable in both groups. Thangasamy, et al. re- 
cently reported on a meta-analysis of randomized trials 
of 80 W or 120 W PVP vs. TURP [15]. With 448 pa- 
tients identified in nine trials, the PVP group demon- 
strated shorter catheterization time (−1.91 days, p < 
0.00001) and length of stay (−2.13, p < 0.00001) al- 
though operative time was shorter with TURP by 19.64 
minutes (p = 0.0003). Complication rates were equivalent 
between the two groups with the exception of a lower 
blood transfusion rate in the PVP group (p = 0.003). Of 
the nine studies, six showed no functional differences in 
terms of IPSS, Qmax, and PVR between PVP and TURP, 
two favored TURP, while one favored PVP. 

Nonrandomized studies have also assessed 120 W 
PVP. In the largest of these, Spaliviero, et al. evaluated 
70 consecutive patients treated with the 120 W PVP [20]. 
At 12 months follow-up, stable and significant improve- 
ments in IPSS and Qmax were seen. Postoperative com- 
plications included delayed hematuria in 2 patients, 
short-term urinary retention in 2 patients, and UTI in 3 
patients. Again, there were no other clinical studies di- 
rectly comparing 80 W vs. 120 W PVP. 

Our study did possess several limitations. The first is 
that the data were collected in a retrospective fashion. 
The study also encompasses a high volume, tertiary care 
practice whose patient composition may not correlate 
with that seen in a community practice. The duration of 
follow-up is limited. The learning curve during the early 
PVP cases is also not taken into account. Results from 
this study need to be validated in a prospective, random- 
ized fashion over a longer period of time. 

5. Conclusion 

In our study, both 80 W and 120 W PVP techniques pro- 
ved safe and effective for the treatment of BPH. Equiva- 
lent improvements in IPSS, QOL, Qmax, PVR and PSA 
levels occurred in both groups. However, 120 W PVP 
provided faster and more efficient vaporization compared 
to the 80 W system. 
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