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Abstract This study aims to compare long-term results of
photoselective vaporization of the prostate (PVP) with an
80-W potassium titanyl phosphate (KTP) laser and
monopolar transurethral resection of the prostate (TURP) in
terms of efficacy, durability, and safety in an adjusted patient
population. This prospective, non-randomized bi-center study
included 120 (PVP) and 68 (TURP) patients in each arm.
Patients were evaluated at 60 months of follow-up. Data from
30 (PVP) and 31 (TURP) patients were available for analysis.
The primary outcome measurement was the International
Prostate Symptom Score (IPSS) at 5 years. Secondary out-
come measurements included voiding symptoms (quality of
life (QoL) score), micturition parameters (maximal flow rate,
Qmax), post-void residual (PVR) volume, prostate-specific an-
tigen (PSA) value, and reoperation rate. At study inclusion,
voiding symptoms and micturition parameters were compara-
ble between both groups. Age, prostate volume, and the pro-
portion of patients with platelet aggregation inhibition or oral

anticoagulation were significantly higher in the PVP group.
No significant difference could be detected between patients
available at 60 months and those lost to follow-up in terms of
preoperative characteristics in either group. Sixty months
postoperatively, the improvement of IPSS, QoL, Qmax, and
PVR volume showed no significant difference between both
groups. PSA reduction was significantly higher after TURP.
The reoperation rate due to urethral stricture (PVP, 13 %;
TURP, none), bladder neck contracture (PVP, 3 %; TURP,
none), and persisting or recurrent adenoma (PVP, 18 %;
TURP, 3 %) was significantly higher after the 80-W PVP.
Eighty-watt PVP leads to comparable functional outcomes
to TURP. However, during a long-term follow-up, significant-
ly more reoperations are necessary after PVP with the 80-W
KTP laser, suggesting inferior tissue ablation capacity of the
80-W KTP laser.
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Complications

Introduction

Transurethral resection of the prostate (TURP) is regarded as
the reference technique for the surgical treatment of lower
urinary tract symptoms (LUTSs) due to benign prostate en-
largement (BPE). Despite the proven efficacy and durability
of the procedure, TURP can be associated with significant
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morbidity [1]. In the last decade, several transurethral tech-
niques were developed to overcome the morbidity of TURP
while maintaining its efficacy [2, 3]. Photoselective vaporiza-
tion of the prostate (PVP) with a GreenLight laser is one of the
established treatment alternatives to TURP [4]. Since its intro-
duction in 2002, the technique underwent several modifica-
tions in power output and fiber design [5].

Of the several randomized trials comparing PVP and
TURP, the majority demonstrated a comparable functional
outcome of PVP with a 120-W HPS laser and TURP in a
maximum of 36 months of follow-up [6–10]. Furthermore,
intraoperative safety was equal or superior to TURP [6–10].
A recent randomized clinical trial (RCT) could demonstrate a
comparable urodynamic deobstruction between 120-W HPS
and TURP in patients with prostates <60 ml after 2 years [10].
In contrast, another recent RCT failed to demonstrate non-
inferiority of 120-W PVP over monopolar TURP in symptom
improvement at 1 year, whereas the superiority of PVP over
monopolar TURP regarding hospital stay could be shown [7].
Despite two short-term RCTs comparing PVP with an 80-W
potassium titanyl phosphate (KTP) laser and TURP, long-term
results of a clinical comparison between 80-W KTP and
TURP are still lacking [11, 12].

The aim of the current study was to compare long-term
results of patients treated with the 80-W KTP laser to TURP.
We hypothesized that, based on the short- and intermediate-
term results of our study, PVP and TURP lead to comparable
outcomes with respect to symptom improvement, functional
outcome, and reoperation rate.

Materials and methods

Study population

In December 2003, a non-randomized two-center study was
initiated to compare the efficacy and safety of PVP with the
80-W KTP laser and monopolar TURP. In this non-
randomized study, data were collected in a prospective data-
base. Six-month and 2-year results were reported previously
[13, 14]. All PVPs were performed with the 80-W KTP laser
at the University Hospital Basel, whereas all TURPs were
performed at the Hospital Baden. Patients in both hospitals
were followed up according to the same protocol. Prior to
surgery, all patients underwent a standard evaluation including
digital rectal examination, urine analysis, transrectal ultraso-
nography (TRUS) measurement of the prostate, ultrasound
evaluation of the kidneys, and blood sample analysis with
determination of prostate-specific antigen (PSA). Preopera-
tively, patients were asked to complete the International Pros-
tate Symptom Score (IPSS) and quality of life (QoL) ques-
tionnaire. In case of suspicious digital rectal examination or
elevated PSA level, TRUS-guided prostate biopsies were

performed to rule out prostate cancer (PCa). Patients with
confirmed PCa or previous transurethral surgery were exclud-
ed from the study. Furthermore, patients with known neuro-
genic bladder disease or neurological disorders were exclud-
ed. The use of anticoagulants or platelet aggregation inhibition
was not a criterion for exclusion using the 80-W PVP. Patients
with indwelling transurethral or suprapubic catheter at sur-
gery, previous retention, and prostate volume >100 ml were
not included in the present adjusted analyses to account for
significant differences in baseline characteristic of the initial
cohort. There were no age limitations for study inclusion.
Preoperatively, all patients gave informed consent. The study
as well as the analysis of data was accredited by the local
ethics committee, and data storage was performed in consis-
tence with good clinical practice (GCP) guidelines.

Surgical technique

The techniques of PVP andmonopolar TURPwere performed
as described previously [13, 15].

Follow-up

Patients were followed up at 1, 3, 6, and 12 months postoper-
atively and yearly thereafter. At every follow-up visit, a stan-
dard evaluation was performed including urine analysis, de-
termination of the PSA value, measurement of maximal flow
rate (Qmax), and post-void residual (PVR) volume according
the local practical guidelines. Furthermore, the patients were
asked to fill out the IPSS/QoL questionnaire on each visit.
Adverse events or reoperations were documented at every
follow-up visit.

Statistical analysis

All data presented are given as mean ± standard deviation
(SD). Statistical analysis was performed using the SPSS
19.0 statistical software package (SPSS Inc., Chicago, IL,
USA). The two-sided t test was applied for the comparison
of the mean of two groups and the ANOVA test for the com-
parison of three or more groups. The Mann–Whitney U test
was used to compare two groups of independent nonparamet-
ric numerical data. The chi-square test was applied to compare
categorical data (complications). A two-sided p value of <0.05
was considered statistically significant.

Results

Baseline data

In total, 269 (PVP) and 127 (TURP) consecutive patients were
included in the initial non-randomized study. For analysis,
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data from 257 (PVP) and 104 (TURP) patients were available,
respectively. For the present adjusted analyses, 137 (PVP) and
36 (TURP) patients were excluded because of current or pre-
vious retention, prostate volume >100 ml, previous transure-
thral surgery, or neurological disease. After a 60-month fol-
low-up, data from 30 (PVP) and 31 (TURP) patients were
available for analysis. At inclusion, patients in the PVP group
were significantly older and had a larger prostate volume than
those in the TURP group. Ongoing platelet aggregation inhi-
bition or oral anticoagulation was significantly more frequent
in the PVP group (Table 1). No significant differences be-
tween the group of patients available for 60-month analysis
and those lost to follow-up were noticed within either group.

Intra- and perioperative data

Intra- and perioperative data are summarized in Table 2. The
duration of surgery was significantly longer with PVP as com-
pared to TURP (72.7 vs. 48.6 min, p<0.001). The mean of
applied energy in the PVP group was 225.8 kJ. The duration
of catheterization (1.6 vs. 2.5 days, p<0.001) and the duration
of hospitalization (5.1 vs. 6.8 days, p<0.001) were significant-
ly shorter after PVP (Table 2).

Functional outcomes

At a 60-month follow-up, a significant improvement of
voiding parameters and symptoms could be noted in both
groups. The reduction of IPSS, QoL score, PVR volume,
and increase in Qmax showed no significant difference
between both groups. The reduction of the PSA value at
60 months was significantly more pronounced after TURP
(Table 3).

Reoperations

Data on the reoperation rate are shown in Table 4. During
follow-up, ten of 30 patients (33.3 %) with available 60-
month data after the 80-W PVP had to undergo reoperation
compared to one patient (3.2 %) following TURP. Urethral
strictures diagnosed in four PVP patients were located in the
bulbar urethra and occurred within 1 year after surgery. There
was no significant association between the applied energy,
duration of surgery, prostate volume, and incidence of urethral
strictures. Five patients (17 %) underwent reoperation due to
recurrent or persisting adenoma within a follow-up of 5 years.
The mean prostate volume of those patients was not signifi-
cantly higher than that of patients who did not have to undergo
repeat surgery. No association between the applied energy,
duration of surgery, and reoperation due to adenoma could
be detected.

Discussion

PVP aims to challenge TURP in terms of safety and efficacy.
In two previous analyses of our cohort after 6 months and
2 years, the high intra- and perioperative safety of PVP in
comparison to TURP could be shown [13, 14]. The present
update of our study is—to our knowledge—the first prospec-
tive study comparing PVP and TURP with a long-term fol-
low-up of 5 years. Although this is a non-randomized study,
several aspects are worth discussing.

Table 1 Baseline characteristics

Parameter 80-W PVP TURP p value

Age 69.7±8.9 66.4±8.4 <0.05

PSA (μg/l) 3.5±3.6 3.2±3.1 ns

Prostate volume (ml) 52.3±19.3 44.2±19.1 <0.05

IPSS 19.4±6.3 18.4±6.3 ns

QoL 3.7±1.7 3.7±1.3 ns

Qmax (ml/s) 8.3±6.0 10.0±5.2 ns

PVR (ml) 119.5±83.8 95.6±98.4 ns

ASS (%) 25.00 4.40 <0.01

Clopidogrel (%) 4.20 0 ns

All values except the values in percentage as mean±standard deviation,
two-sided t test

ns no significance

Table 2 Intra- and perioperative data

Parameter 80-W PVP TURP p value

Duration of surgery (min) 72.7±22.8 48.6±13.3 <0.001

Applied energy (kJ) 225.8±96.2 – –

Duration of catheterization (days) 1.6±2.0 2.5±1.1 <0.001

Duration of hospitalization (days) 5.1±1.8 6.8±1.5 <0.001

All values as mean ± standard deviation, two-sided t test

Table 3 Functional outcome with 60 months of follow-up and change
of parameters compared to preoperative values

Parameter 80-W PVP TURP p value

PSA (μg/l) −1.3±1.9 −1.9±1.7 0.001

IPSS −12.8±6.6 −13.5±6.7 ns

QoL −2.4±1.8 −2.8±1.5 ns

Qmax (ml/s) 6.8±4.2 12.6±12.3 ns

PVR (ml) −85±80 −64±64 ns

All values as mean ± standard deviation, Mann–Whitney U test

ns no significance
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In our study, we found that both techniques lead to a com-
parable improvement of voiding parameters and symptoms.
This observation is in par with other prospective trials com-
paring PVP and TURP [6–11]. While the functional outcome
during follow-up was comparable, PSA reduction was more
pronounced after TURP [6, 7]. This suggests a higher tissue
ablation after TURP in comparison to PVP with the 80-W
laser. The reduced PSA reduction after the 80-W PVP is con-
sistent with our data, where the reduction of PSA at 5 years
was significantly higher after TURP.

In our study, 33 % (80-W PVP) and 3 % (TURP) of the
patients had to undergo reoperation during follow-up. The
reoperation rate was due to a higher rate of recurrent or
persisting adenoma as well as urethral strictures. All patients
who developed a urethral stricture during follow-up were op-
erated with a 26 F cystoscope, which was replaced by a 22.5 F
cystoscope with a separate channel for the laser fiber at our
center in April 2006. In a previously published analysis of 500
patients who underwent PVP with the 80-W KTP laser at our
center, a significant association between cystoscope size and
incidence of urethral strictures was described (1%with 22.5 F
vs. 6 % with 26 F, p<0.001) [16]. This association is support-
ed by the observation that none of the patients in the current
cohort operated with the 22.5 F instrument did experience a
urethral stricture.

In our analysis, five of 30 (17 %) patients with available
data at 60 months had to undergo reoperation due to persisting
or recurrent adenoma. In RCTs available with the 80-W laser,
the reoperation rate after 6 and 12 months was reported to be
23.1 and 16.9 %, respectively [11, 12]. Al-Ansari et al. report
reoperation rates of 18.5 % (PVP) and 5.5 % (TURP) during a
3-year follow-up with the 120-W HPS laser, whereas Capitán
et al. report reoperation rates of 2 % (PVP) and 12 % (TURP)
within 2 years after surgery. Notably, no redo PVP/TURP was
necessary in the cohort of Capitán et al., while no urethral
stricture was reported by Al-Ansari et al. In our study, three
of five patients had to be reoperated within the first 6 months
after surgery. Thus, an insufficient deobstruction during PVP
may be postulated. This could, in part, be explained by the
learning curve, as two of the three operations were performed

by novices. Furthermore, the higher reoperation rate due to
recurrent or persisting adenoma suggests a lower tissue abla-
tion capacity of the 80-W KTP laser in comparison to TURP.
This is supported by the fact that PSA reduction after TURP is
significantly higher than after PVP with the 80-W laser. In a
previous analysis of our cohort, we could show that the PSA
reduction is significantly higher with the current 180-W sys-
tem compared to the former systems [5]. Nevertheless, it is
important to notice that around 40 % of our 80-W patients
were under treatment with platelet aggregation inhibition or
oral anticoagulation so that at least a part of these patients
might only be safely operated with PVP. In addition, no sig-
nificant association between the incidence of reoperation and
the platelet aggregation inhibition/oral anticoagulation was
detected. Thus, even in consideration of the higher reoperation
rate, PVP may be regarded as a valuable treatment option for
patients with higher cardiovascular risks [17].

The duration of hospitalization in our study is relatively
long compared to other studies in this field [6, 7]. This is
primarily related to aspects of the health-care system in Swit-
zerland. At the time of study performance, hospitals were
reimbursed on a per day basis and not per case basis. Thus,
the admission time is generally longer compared to what is
usually reported from such patient cohorts [6, 7].

We are aware of the limitations or our study. First, the high
rate of patients who were lost to follow-up at 60 months or did
refuse further participation is notably high and seen in a mul-
titude of non-randomized studies. As this is a bi-center study
with own local policy in postoperative management,
underreporting of events is a potential bias. However, the sta-
tistical analysis of patients with available follow-up and those
lost to follow-up did not reveal any significant differences
between the groups. Thus, the remaining patients and their
postoperative course may be regarded as representative. An-
other limitation is the lack of randomization. Since this is a
two-center study with experience in either performed surgical
technique, a high grade of expertise can be postulated. In
addition, the current series covers patients treated with the
80-W KTP laser, which has been replaced by the higher-
powered 120- or 180-W systems in the majority of the centers.

Table 4 Reoperations

Parameter All patients (80-W PVP, 120; TURP, 68) Patients with completed 60-month follow-up (80-W PVP, 30; TURP, 31)

80-W PVP (%) TURP (%) p value 80-W PVP (%) TURP (%) p value

Urethral stricture 7 (6) 1 (2) ns 4 (13) 0 –

Bladder neck contracture 3 (3) 0 – 1 (3) 0 –

Persisting/recurrent adenoma 10 (8) 2 (3) <0.05 5 (17) 1 (3) ns

All reoperations 20 (17) 3 (4) 0.001 10 (33) 1 (3) <0.05

All values in numbers (percentages), chi-square test

ns no significance
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Nevertheless, 5-year outcomes of PVP are limited, and thus,
our data provide relevant data. Moreover, mostly the patients
with smaller prostates in the TURP group and mostly the
patients with larger prostates and more comorbidities in the
80-W PVP group were treated. This is an important difference
making the analyses by a direct comparison of the groups
prone to bias. Nevertheless, as these differences reflect the
real-life setting in urological practice, our results offer an im-
portant source of information.

Conclusions

The 80-W PVP and TURP show a comparable long-term
improvement of voiding symptoms and micturition parame-
ters. The duration of catheterization and hospitalization is sig-
nificantly shorter after the 80-W PVP. The reoperation rate
due to a persisting adenoma is significantly higher after
PVP. This suggests an inefficient and insufficient tissue abla-
tion capacity of the former 80-W KTP laser.
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