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ABSTRACT

BACKGROUND: Over the two past decades, GreenLight laser therapy has been considered a valid alternative for the
treatment of lower urinary tract symptoms (LUTS) associated with benign prostatic hyperplasia/benign prostatic obstruc-
tion (BPH/BPO). However, the debate on the effectiveness of laser therapy compared to conventional techniques is still
open. The aim of our study is to analyze and describe the use of GreenLight laser prostate surgery in Italy, with regard to
the surgical techniques performed and the surgical and functional outcomes at mid-term follow-up.

METHODS: From March 2012 to July 2018, patients who underwent GreenLight laser prostate surgery for LUTS due to
BPH/BPO from 19 Italian centers were included. The following parameters were evaluated in the population: age, pros-
tate volume, prostate adenoma volume, PSA tot, Q,,,, at uroflowmetry (UFM), International Prostatic Symptoms Score
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(IPSS), previous therapy for LUTS, use of anticoagulants and antiplatelet drugs. We recorded also the kind of anesthesia,
mean laser time (min), mean irradiation time (min), TURP conversion/completion rate, postoperative day of catheter
removal, postoperative acute urinary retention (AUR), hospital stay, variation of hematocrit (Ht) and hemoglobin levels
(Hb). Early complications were classified according to the Clavien-Dindo classification, the re-operation rate within 30
days and after 30 days, the late complications and the Patient Global Impression of Improvement were also collected.
Changes over time in terms of blood loss and functional outcomes (IPSS and Q,,,, at the UFM at 6 and 12 months) were
tested with Student’s test for paired samples. We assumed P<0.05 as level of statistical significance.

RESULTS: Overall, 1077 were enrolled in the study, 554 (56.4%) were treated with standard vaporization and 523
(48.6%) with anatomical vaporization. Student’s #-test for paired samples showed no statistically significant differences
in terms of reduction of Ht preoperative vs. Ht postoperative (42.80+3.91 vs. 39.93£5.35 95% CI P=0.3) and preinterven-
tion and postintervention Hb levels (14.28+1.46 vs. 13.72 P=0.35). Compared with the preoperative Q, ., (8.60+2.64),
the 6- and 12-month UFM showed a significant improvement [19.56+6.29, P<0.01 and 19.99+5.92 P<0.01]. In terms of
IPSS variation, compared to the baseline level (22+5.51) the 6- and 12-month follow-up confirmed a significant reduction
(8.01+4.41 P<0.01 and 5.81+4.12 P<0.01 respectively). Postoperative complications were CD0, CD1, CD2, CD3, CD4
in 33.0%,35.3%, 2.9%, 0.3%, and 0.6%.

CONCLUSIONS: To the best of our knowledge, this is one of the most numerous surgical series of GreenLight laser
vaporization and with the longest follow-up. This technique should be considered as a safe and effective alternative in the
treatment of secondary LUTS to BPH.

(Cite this article as: Reale G, Marchioni M, Altieri V, Greco F, De Nunzio C, Destefanis P, et al. Operative profile, safety and
functional outcomes after GreenLight laser prostate surgery: results from a 12 months follow-up multicenter Italian cohort
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Benign prostatic hyperplasia (BPH) is a dis-
ease that occurs mainly in men over 50,! with
lower urinary tract symptoms (LUTS). Besides
worsening the quality of life of patients, it can
result in various complications such as recurrent
UTIs, hematuria, bladder stones, bladder diver-
ticulosis up to obstructive uropathy with bilat-
eral hydroureteronephrosis and chronical kidney
disease (CKD).2 The most widely used surgical
approach for prostatic volumes between 30 g
and 80 g, in the twentieth century, was certainly
the trans urethral resection of prostate (TURP),
a valid technique with a low learning curve but
however not lacking in adverse events, such as
bleeding requiring transfusions, capsular prefo-
rations and TUR syndrome.? Therefore, over the
past 20 years, alternative methods have been de-
veloped with the aim of reducing adverse events,
reaching anyway valid functional outcomes. One
of these techniques, the laser photovaporization,
was introduced in clinical practice about twenty
years ago. The GreenLight laser 180W allows
three main techniques, standard and anatomical
vaporization4 or enucleorection.5

The aim of our study is to analyze and describe
the use of GreenLight laser prostate surgery in
Italy, with particular regard to the surgical tech-
niques performed and surgical and functional
outcomes at mid-term follow-up.
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Materials and methods

From March 2012 to July 2018, 1077 consecutive
patients were enrolled in the survey in 19 Italian
centers for lower urinary tract symptoms (LUTS)
associated with benign prostatic hyperplasia
(BPH) and treated with GreenLight laser with
long follow-up (12 months). The data’s obtained
were collected retrospectively by each center in-
volved in the study and finally collected by two
urologists (L.C. and M.M). Intra- and periopera-
tive parameters were extracted from the medical
records and operating registers. The functional
parameters were obtained from the check-ups
that the patients underwent. All patients complet-
ed 12-month follow-up. The first author (G.R)
elaborated the data’s and performed all the statis-
tical analysis.

A total of twenty-nine experienced surgeons
performed all the GreenLight laser procedures.
The following parameters were evaluated in the
population: mean age, mean prostate volume,
mean prostate adenoma volume, PSA tot, Q,,, @
UFM, IPSS, previous therapy for LUTS, antico-
agulants and antiplatelet drugs. We also evaluated
the kind of anesthesia used, mean operative time
(min), mean irradiation time (min),the TURP
conversion/completion rate, the postoperative
day of bladder catheter removal, postoperative
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RAU, length at hospital stay. Early complications
were classified according to the Clavien-Dindo
classification, the re-operation rate within 30 days
and after 30 days, the late complications and the
Patient Global Impression of Improvement were
also collected. “Patient Global Impression of Im-

GREENLIGHT LASER PROSTATE SURGERY

for paired samples was used. We have assumed
P=0.05 as level of statistical significance. All
the statistics were performed using SPSS 20 for
Windows.

Results
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provement” is a validated self-administered pa-
tient questionnaire about their postoperative con-
dition compared to the preoperative condition and
evaluated with the following answers: very much
better, much better, a little better, no change, a
little worse, much worse, very much worse. It is
a very simple and intuitive questionnaire that al-
lows the patient to identify his own postoperative
condition with respect to the preoperative condi-
tion. This tool is useful for assessing the degree of
patient satisfaction after surgery.

Complete population characteristics and surgical
details are described in Table 1. Altogether, the
patients enrolled in the study were 1077, with a
mean age of 69.32+8.26 years. At the trans rec-
tal ultrasound (TRUS) median prostate volume
(mL) was 64.07+£29.08 mL with an ultrasound
evaluation of the median prostate adenoma vol-
ume (mL) of 36.00+£22.28 mL. Preoperative PSA
was 3.16+4.0 ng/mL. In the cohort examined, pa-
tients who did not perform any therapy for LUTS
prior to surgery were 185 (17.2%), 482 (44.8%)
performed therapy with alpha-blockers alone 58
(5, 4%) only with 5 ARI and 286 (26.6%) per-
formed therapy with combination therapy with a-
blockers + SARI. Besides, 789 (73.3%) patients
did not perform therapy with phytotherapy vs.

Statistical analysis

For the assessment of blood loss and for the as-
sessment of functional outcomes (IPSS and Q,,,,
at the UFM at 6 and 12 months), a T Student test

TABLE l.—Baseline characteristics.

Characteristics Median (IQR) Standard deviation
Age (year) 69.00 (64.00-76.00) 8.269
Follow-up duration (months) 18.00 (12.00-26.00) 11.925
Prostatic volume TRUS (mL) 60,00 (45.00-75.00) 29.083
Prostatic adenoma volume TRUS (mL) 36,00 (25.00-50.00) 22.286
Energy supplied (Kj) 220,00 (144.42-330.00) 148.78
Irradiation time (min) 25.00 (18.00-36.00) 14.020
Operating time (min) 60.00 (42.00-75.00) 23.046
Postop day CB removal (d) 1.00 (1.00-2.00) 1.474
Day of definitive removal of CB (d) 2.00 (1.00-2.00) 2.100
Postop day of discharge (d) 2.00 (1.00-3.00) 1.64
Ht pre 43.00 (41.00-45.00) 3911
Hb pre 14.00 (14.00-15.00) 1.464
Ht post 40.00 (38.00-43.00) 5.359
Hb post 14.00 (13.00-15.00) 2.893
PSA-pre (ng/mL) 3,00 (2.00-4.00) 4.051
PSA-post 3 months (ng/mL) 1,00 (1.00-2.00) 1.456
PSA-post 6 months (ng/mL) 1,00 (1.00-2.00) 1.375
PSA-post 12 months (ng/mL) 1.00 (1.00-2.00) 1.460
UFM pre (mL/s) 8.00 (7.00-10.00) 2.640
UFM post 6 months (mL/s) 19.00 (16.00-22.00) 6.291
UFM post 12 months (mL/s) 19.00 (16.00-22.00) 5.923
IPSS pre 23.00 (19.00-26.00) 5.516
IPSS post 6 months 8.00 (5.00-10.00) 4414
IPSS post 12 months 6.00 (3.00-8.00) 4.129
Patient Global Impression of Improvement 1.00 (1.00-2.00) 0.887

TRUS: Trans Rectal Ultra Sound:; Kj: kilo-joule; min: minutes; CB: bladder catheter; d: day; Ht: hematocrit; Hb: hemoglobin; PSA: prostatic
specific antigen; UFM: uroflowmetry; IPSS: International Prostatic Symptomp Score.
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108 (10%) who performed the aforementioned
therapy, while 837 (77.7%) did not perform ther-
apy with PDES inhibitors for LUTS.

Among the evaluated patients 607 (56.4%) did
not perform any anticoagulant/antiplatelet ther-
apy at the time of surgery and 470 (43.6%) pa-
tients were treated. In the specific subgroup anal-
ysis, 27.6% of patients performed treatment with
cardioaspirin. Functional parameters (uroflowm-
etry, IPSS) will be discussed in the comparison
with postoperative parameters. Concerning the
operative parameters, 554 (56.4%) patients were
subjected to laser vaporization and 523 (48.6%)
were subjected to anatomical vaporization. 856
(79.5%) spinal/peridural anesthesia was per-
formed and 152 (14.1%) patients underwent to
general anesthesia. In most patients (874, 81.2%)
there were no pre-existing urtethral strictures and
in a minority of cases penile urethra strictures
(46 4.3%), bulbar urethral strictures (22 2.0%)
and membranous (9 0.8%) urethral strictures
were present 826 (76.7%) did not have a catheter
after surgery.

All pre and peri/postoperative characteristics
collected are described in Table II, ITII. The mean
operative time (min) was 59.26+23.04 min and
the irradiation time (min) of 28.18+14.02 min.
Conversion or completion with TURP (neces-
sary for bleeding or for reduction of the urethral
lumen during surgery) was necessary only in 34
(3.2%) patients and the postoperative removal of

TABLE Il.—Preoperative characteristics (N.=1077).

N. Percentage (%)

Previous BPH therapy
No therapy 185 17.2
Alpha-blockers 482 44.8
5 ARI 58 5.4
Alpha-blockers + 5 ARI 286 26.6
Phytotherapy
No 789 733
Yes 108 10.0
No anticoagulant/antiplatelet therapy 607 56.4
Anticoagulant/antiplatelet therapy 470 43.6
Anesthesia
Spinal/peridural 856 79.5
General 152 14.1
Urethral stricture
No pre-existing 874 81.2
Penile urethra 46 4.3
Bulbar urethra 22 2.0
Membranous urethra 9 0.8

REALE

the bladder catheter occurred in the first postop-
erative day in 543 (50.4%) patients, in the sec-
ond in 310 (28.8%) patients, in third in 143 (13,
3%). Acute retention episodes of postoperative
urine (AUR) did not occur in 835 (77.5%) pa-
tients vs. 87 (8.1%). The length at hospital stay
was: 2 (498 patients, 46.2%), 1 (294 patients,
27.3%), 3 (164 patients, 15.2%), 4 (48.4.5%)
days. Postoperative complications, categorized
according to Clavien Dindo classification (Table
IV), occurred in the following percentages: no
complication in 355 (33.0%) patients, CD 1 in
380 (35.3%), CD 2 in 31 (2.9%), CD 3rd in 3
(0.3%), CD 3b in 3 (0.3%), CD 4 in 7 (0.6%)).
The rate of blood transfusion in the cohort was
0.4% (4 patients). Reintervention rate or within
30 days 0.6% (6 patients) due to hematic clots
retention, reoperation rate over thirty days 2.9%
(31 patients) due to hematic clots retention and
bladder neck stenosis. Among the early com-
plication 114 patient had temperature >38 °C

TABLE IIl.—Peri- and postoperative characteristics.

Postoperative characteristics N.  Percentage (%)
Patients enrolled 1077 -
No catheter after surgery 826 76.7
Conversion or completion with TURP 34 32
Postoperative removal bladder catheter

Lst postop day 543 50.4

2nd postop day 310 28.8

3rd postop day 143 13.3

Acute retention episodes of postoperative urine (RAU)

Not occur 835 77.5

Occur 87 8.1
The length hospital stay (days)

2 498 46.2

1 294 273

3 164 15.2

4 48 5.0
Blood transfusion 4 0.4
Reintervention rate or within 30 days 6 0.6
Reintervention rate over 30 days 31 2.9

TABLE IV.—Postoperative complications according to
Clavien Dindo Classification (N.=1077).

N. Percentage (%)
No complication 355 33.0
CD 1 380 353
CD2 31 2.9
CD 3rd 3 0.3
CD 3b 3 0.3
CD4 7 0.6
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and 45 <38 °C. One hundred and thirty eight
patients had dysuria, 141 patients had urinary
urgency and 62 patients had urinary frequency.
The most prevalent late complications occurred
in the population were LUTS persistence in 45
patients (4.2%), stress incontinence in 30 pa-
tients (2.8%) and bladder sclerosis in 14 patients
(1.3%). The Patient Global Impression of Im-
provement administered to patients showed the
following scores: 1 in 529 patients (49.1%), 2 in
314 patients (29.2%), 3 in 76 patients (7.1%),
4 in 29 patients (2.7%), 5 in 8 patients (0.7%),
6 in 4 patients (0.4%), 7 in one patient (0.1%).
The analysis of the sample averages with the
Student’s #-test for illustrated samples showed
no statistically significant differences in terms
of reduction of Ht preoperative vs. Ht postop-
erative (42.80+£3.911 vs. 39.93+5.359 95% CI
P=0.3) and preintervention and postintervention
Hb (14.28+1.464 vs. 13.72 P=0.35) (Figure 1).

The differences in terms of improvement
of the preoperative Q.. (8.60£2.640) were
found to be statistically significant at 6 months
follow-up (19.56+6.291, P<0.01) and at 12
months follow-up (19.99+5.923; P<0.01).Also
the differences in terms of preoperative IPSS
reduction (22,63+5.516) at 6 months follow-up
(8.01+4.414; P<0.01) and at 12 months follow-
up (5.81+4.129; P<0.01) (Figure 2).

Hemoglobin levels

Hematocrit levels

W Pre-operative

W Post-operative

Figure 1.Preoperative and postoperative hematocrit and
hemoglobin levels of the sample (%).
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Discussion

The GreenLight laser technique in our series has
proven to be an effective technique in terms of
functional and safe outcomes for patients who
are subjected to various procedures. To avoid
sampling and selection bias we wanted to empha-
size that all patients treated had LUTS secondary
to BPH as almost all the population at the time
of treatment performed a pharmacological or
phytotherapeutic therapy for LUTS and because
at cystoscopy prior to treatment 874 patients
(81.4%) had no presumed urethral strictures that
could be a confounding factor. The results ob-
tained are similar to the results of a large mul-
ticenter randomized trial with a six-month,® 12
months’ and 24 months follow-up.? In particular
the GOLIATH Study with 24 months follow-up®
showed how the vaporesection with GreenLight
laser actually proved to be not inferior than the
gold standard TURP in terms of IPSS (6.9+6.0
vs. 5.946.1 difference 1.0 [CI-0.5, 2.5]), and of
Quax 21.2£10.7 vs. 22.949.3 difference -1.3 [CI-
4.0, 1.4].with the advantage of minor length hos-
pital stay and minor catheterization time.

And these parameters were also similar in
our series, considering postoperative day of
discharge (day) 2+1.64 (1.00-3.00) and postop-
erative day of bladder catheter removal (day)
1+1.474 (1, 00-2.00)). In terms of median energy
delivered by the device in (Kj) 220.00+£148.78
(144.42-330.00) were disbursed with a median
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irradiation time (min) of 25+14.020 (18.00-
3.6.00), amount of energies and irradiation time
that allows a use of a low number of fibers and
therefore a saving on the material, considering,
above all, that Valdivieso et al.® have shown how
the functional outcomes after treatment with
GreenLight Laser 180W, after two years of fol-
low-up, do not change in relation to the amount
of energy delivered.?

Although ours is not a study of non-inferi-
ority or comparison with other techniques, we
reported the results in terms of functional out-
comes in our series that were statistically sig-
nificant at both 6- and 12 months of follow-up
and we have demonstrated that all the functional
parameters highlighted had a statistically sig-
nificant improvement compared to the baseline
Among the most interesting data recorded in the
postoperative period, we report that 76.7% of
patients didn’t need a bladder catheter after the
procedure, that episodes of acute retention oc-
curred in only 8.1% of patients and that only 34
patients (3.2%) needed a conversion or comple-
tion with TURP. To this regard Ajib et al.!0 in
their 120-month follow-up series documented a
similar conversion to TURP rate with 10 patients
(2.7%) converted to treatment. Similar results
were also described in a review by Rapisarda
et al.!! that highlighted, in terms of reoperation
rate, no statistically significant difference. In
addition to recording objectively the functional
improvement we also have inserted a validated
self-administered patient questionnaire about
their postoperative condition compared to the
preoperative condition (Patient Global Impres-
sion of Improvement), with the following an-
swers: very much better, much better, a little bet-
ter, no change, a little worse, much worse, very
much worse. We noticed that about half of the
sample (49.1%) described the postoperative con-
dition as “Very much better”. Particularly inter-
esting is also the topic on the safety of the tech-
nique in patients using anticoagulant/antiplatelet
therapy. In clinical practice, each urologist must
deal with the problem of stopping/bridging ther-
apy of anticoagulant/antiplatelet therapy prior
surgery. Both anatomical and standard vaporiza-
tion have proved to be safe techniques in these
typologies of patients!? and, as shown in Table
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I, in our series 470 patients (43.6%) continued
the use of anticoagulant/antiplatelet therapy with
low blood transfusion rate (0.4%) and without
statistically changes in the postoperative Hb and
Ht parameters. The topic on the perioperative
bleeding risk after GreenLight laser surgery in
patient using anticoagulant / antiplatelet therapy
is still open. Naspro et al.!3 demonstrated the
safety of using GreenLight laser in terms of post-
operative bleeding (with a low transfusion rate)
but a correlation of the anticoagulant/antiplatelet
therapy with a greater catheterization and irri-
gation time and higher late complications rate.
However, further studies of correlation with the
different anticoagulant/antiplatelet therapy and
the use of the GreenLight 180W are necessary.
We have documented that postoperative compli-
cations have been minor, as complications have
occurred in Clavien-Dindo 3b in 0.3% of the
sample and in Grade IV in 0.6% of the sample
and these data are in accordance with the authors
of the GOLIATH study (CD3 1 pts and CD4 no
patient in the GreenLight group with follow-up
at 24 months).8 In terms of re-intervention we
also found low reoperation rates (Reintervention
rate within 30 days 6pts (0.6%) and over 30 days
31 pts (2.9%) and these data, if compared in the
literature, are similar to some papers where the
re-operation rate after GreenLight reaches 0.7%
with a follow-up of 120 months,!0 2.4% (2/84)!4
up to 9.0% reported by the authors of the GOLI-
ATH with a 24-month follow-up.8

Limitations of the study

The primary limitation of this study is the retro-
spective nature; second the lack of a comparison
with existent techniques; third short follow-up
duration (12 months).

Conclusions

To the best of our knowledge, this is one of the
most numerous and with a longer follow-up sur-
gical series of GreenLight laser vaporization in
Italy. Standard and anatomic technique should
be considered as a safe and effective alternative
for the treatment of LUTS secondary to BPH,
in particular for patient with anticoagulant/an-
tiplatelet therapy. All the evaluated functional
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outcomes demonstrate a statistical improvement
in the LUTS due to BPH/BPO and a good pa-
tient satisfaction after GreenLight laser surgery.
However further papers on different aspect of the
treatment are needed.

References

1. Berges R, Oelke M. Age-stratified normal values for pros-
tate volume, PSA, maximum urinary flow rate, IPSS, and
other LUTS/BPH indicators in the German male communi-
ty-dwelling population aged 50 years or older. World J Urol
2011;29:171-8.

2. Descazeaud A, Robert G, de La Taille A. [Management of
the bladder outlet obstruction associated with BPH in patients
with special circumstances and/or complications]. Prog Urol
2018;28:868-74. French.

3. Omar MI, Lam TB, Alexander CE, Graham J, Mamoulakis
C, ITmamura M, et al. Systematic review and meta-analysis
of the clinical effectiveness of bipolar compared with mono-
polar transurethral resection of the prostate (TURP). BJU Int
2014;113:24-35.

4. Castellani D, Cindolo L, De Nunzio C, Di Rosa M, Greco
F, Gasparri L, et al. Comparison Between Thulium Laser Va-
poEnucleation and GreenLight Laser Photoselective Vapor-
ization of the Prostate in Real-Life Setting: Propensity Score
Analysis. Urology 2018;121:147-52.

5. Gomez Sancha F, Rivera VC, Georgiev G, Botsevski A,
Kotsev J, Herrmann T. Common trend: move to enucleation-
Is there a case for GreenLight enucleation? Development and
description of the technique. World J Urol 2015;33:539-47.

6. Bachmann A, Tubaro A, Barber N, d’Ancona F, Muir G,
Witzsch U, et al. 180-W XPS GreenLight laser vaporisation
versus transurethral resection of the prostate for the treatment
of benign prostatic obstruction: 6-month safety and efficacy
results of a European Multicentre Randomised Trialthe
GOLIATH study. Eur Urol 2014;65:931-42.

GREENLIGHT LASER PROSTATE SURGERY

7. Bachmann A, Tubaro A, Barber N, d’Ancona F, Muir G,
Witzsch U, et al. A European multicenter randomized non-
inferiority trial comparing 180 W GreenLight XPS laser va-
porization and transurethral resection of the prostate for the
treatment of benign prostatic obstruction: 12-month results of
the GOLIATH study. J Urol 2015;193:570-8.

8. Thomas JA, Tubaro A, Barber N, d’Ancona F, Muir G,
Witzsch U, ef al. A Multicenter Randomized Noninferiority
Trial Comparing GreenLight-XPS Laser Vaporization of the
Prostate and Transurethral Resection of the Prostate for the
Treatment of Benign Prostatic Obstruction: Two-yr Outcomes
of the GOLIATH Study. Eur Urol 2016:;69:94-102.

9. Valdivieso R, Meyer CP, Hueber PA, Meskawi M, Alenizi
AM, Azizi M, et al. Assessment of energy density usage dur-
ing 180W lithium triborate laser photoselective vaporization
of the prostate for benign prostatic hyperplasia. Is there an
optimum amount of kilo-Joules per gram of prostate? BJU Int
2016:118:633-40.

10. Ajib K, Mansour M, Zanaty M, Alnazari M, Hueber PA,
Meskawi M, et al. Photoselective vaporization of the prostate
with the 180-W XPS-Greenlight laser: five-year experience of
safety, efficiency, and functional outcomes. Can Urol Assoc J
2018;12:E318-24.

11. Rapisarda S, Russo GI, Osman NI, Chapple CR, Morgia
G, Tubaro A, et al.; EAU-ESRU (European Associations of
Urology-European Society of Residents Urologist). The use
of laser as a therapeutic modality as compared to TURP for
the small prostate <40 mL: a collaborative review. Minerva
Urol Nefrol 2019.;71:569-75.

12. Eken A, Soyupak B. Safety and efficacy of photoselective
vaporization of the prostate using the 180-W GreenLight XPS
laser system in patients taking oral anticoagulants. J Int Med
Res 2018;46:1230-7.

13. Naspro R, Lerner LB, Rossini R, Manica M, Woo HH,
Calopedos RJ, et al. Perioperative antithrombotic therapy
in patients undergoing endoscopic urologic surgery: where
do we stand with current literature? Minerva Urol Nefrol
2018:70:126-36.

14. Calves. Long-term Patient-reported Clinical Outcomes
and Reoperation Rate after Photovaporization with the XPS-
180W GreenLight Laser. Eur Urol Focus 2017.

Conflicts of interest.—Paolo Destefanis, Lorenzo Ruggera, Claudio Dadone, Giovanni Ferrari and Luca Cindolo did surgical tutorship
for AMS and they received honoraria for their tutorship. All other authors have no conflicts of interest to declare.

Authors’ contributions. Giulio Reale had full access to all the data in the study and takes responsabilita for the integrity of the data
and the accuracy of the data analysis. Luca Cindolo and Michele Marchioni: study concept and design. Giulio Reale and Michele
Marchioni: statistical analysis. All authors read and approved the final version of the manuscript.

History.—Article first published online: April 10, 2020. - Manuscript accepted: April 1, 2020. - Manuscript revised: February 20,

2020. - Manuscript received: July 31, 2019.

=)
13
=]

MINERVA UROLOGICA E NEFROLOGICA

October 2020



