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Abstract. – OBJECTIVE: Aim of the study was 
to evaluate efficacy and efficiency of 180-watt 
Green-Light XPS (GL-XPS) laser photoselective 
vaporization of the prostate (PVP) in patients un-
der 5-Alpha-Reductase Inhibitors (5ARI) treat-
ment.

PATIENTS AND METHODS: A consecutive se-
ries of patients with lower urinary tract symp-
toms due to benign prostatic enlargement treat-
ed by PVP with the GL-XPS were enrolled. Pa-
tients were divided in two groups according to 
the chronic use (>6 months) of 5ARI. These two 
groups were compared on lasing density (ki-
lojoules per prostate volume), vaporization ef-
ficiency (prostate volume per lasing time), va-
porization power (kilojoules per lasing time), 
Prostate Specific Antigen (PSA) reduction from 
baseline, symptom score change from base-
line and uroflowmetry parameters improvement. 
Follow-up was performed at 3, 6 and 12 months 
with International Prostate Symptom Score, Uro-
flowmetry parameters and PSA. 

RESULTS: Overall 193 patients were enrolled. 
Out of them 87/193 (45%) were on 5ARI treat-
ment. No significant differences were record-
ed between the two groups at baseline. Median 
age was 68 years old and median prostate vol-
ume was 60 ml. In terms of laser efficiency, no 
statistically significant differences were record-
ed in terms of lasing time (25 min vs. 24.5 min; 
p>0.05); energy used (250 kJ vs. 221 kJ; p>0.05), 
lasing density (6.8 kJ/ml vs. 6.6 kJ/ml, p>0.05), 
vaporization efficiency (1.4 ml/min vs. 1.3 ml/
min, p>0.05) and vaporization power (9.6 kJ/min 
vs. 9.4 kJ/min; p>0.05). Finally, no significant 
differences were also recorded postoperatively 
in the two groups in terms of PSA reduction, im-
provement in symptom score and uroflowmetry 
parameters (p>0.05).

CONCLUSIONS: Thirty-seven efficacy and ef-
ficiency outcomes were not statistically differ-
ent between the two groups. 5ARI does not re-
duce the performance and ability of the 180-watt 
Green-Light XPS laser system.
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Introduction

Lower urinary tract symptoms (LUTS) repre-
sent one of the most common clinical complaints 
in adult men. The European Association of Urol-
ogy (EAU) guidelines suggest Green Light (GL) 
approach as an alternative to transurethral resec-
tion of the prostate (TURP) in patients with mod-
erate to severe LUTS1-4. GL physics show high 
absorption rates for hemoglobin (absorption coef-
ficient 102/cm) and low absorption for water (ab-
sorption coefficient 10-4/cm). This characteristic 
is perfect to treat hyperplastic prostate tissue5. In 
a comparative functional and pathologic study in 
living and cadaver canine prostatic tissue, Kuntz-
man et al6 proved that bloodless cadaver paren-
chyma was less susceptible to laser vaporization 
than living tissue. Kuntzman et al6 demonstrated 
that cadaveric prostate needed twice as much 
energy per cubic centimeter cavity vaporization 
when compared to vital tissue6.

Several studies have demonstrated the role of 
5 alpha reductase inhibitors (5ARI) in reducing 
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microvesicle density in the prostate. They also 
showed an important reduction in intraopera-
tive and perioperative bleeding7 in TURP se-
ries. These considerations have opened the way 
to the debate concerning the possible impact 
of the 5ARI therapy on surgical and clinical 
outcomes of patients treated with GL. Never-
theless, previous works5,8,9 have proved that 
5ARI does not reduce efficacy and efficiency 
of the GL laser. These studies were performed 
with the outdated 80-watt KTP and 120-watt 
HPS systems. To date, the impact of 5ARI on 
the efficacy of the 180-watt LBO crystal Green 
Light Xcelerated Performance System (XPS)
TM with a 532 nm wavelength, metal-capped 
and liquid cooled irrigated fiber (MoxyTM fiber) 
have not been studied. With this knowledge in 
mind, aim of the study was to evaluate efficacy 
and efficiency of 180 watt Green-Light XPS 
(GL-XPS) laser PVP in patients under 5ARI 
treatment.

Patients and Methods

After an internal Review Board approval, 
all patients undergoing GL-XPS PVP between 
February 2017 and September 2019 were pro-
spectively enrolled. All patients signed informed 
consent and all the procedures were performed 
in accordance to the Declaration of Helsinki. 
Patients were divided in two groups according 
to the chronic use (>6 months) of 5 ARI vs. no 
treatment. Any patient with a prior history of 
prostatic or urethral surgery, urethral stricture, 
neuro-vesical dysfunction and/or prostate cancer 
was excluded from the study. 

Patients with bothersome LUTS were offered 
surgery if preoperative IPSS ≥12 points and/or 
quality of life (QoL) ≥ 4 and/or maximal urinary 
flow rate (Qmax) <15 mL and/or not-responding 
to medical therapy and/or not willing to undergo 
medical therapy. All operations were performed 
by one single expert surgeon (L.C).

Clinical data including age, BMI, hemoglobin 
levels, International Prostate Symptom Score 
(IPSS), QoL score, prostate specific antigen 
(PSA), prostatic volume (PV) and post-void re-
sidual volume, maximum urinary flow (Qmax) 
were retrospectively collected. Prostate volume 
was measured using transrectal 7.5 MHz ultra-
sound probe, volume was calculated using the 
ellipsoid formula: π/6 × with x height × depth 
of prostate.

Surgical Procedure
Procedures started with evaluation of striated 

sphincter, ureteral orifices and exclusion of tu-
mors or any suspicious areas in the bladder. Stan-
dard PVP was carried out by creation of a work-
ing space at 5 and 7 o’clock position, the gland 
was then vaporized in a centrifuge way from 
prostatic urethra towards prostatic capsule. When 
an anatomical technique was implemented, the 
procedure started with the identification of the 
capsular plan at the apex of the gland; then, the 
surgeon proceeded by the tip of the resectoscope 
to sunder the adenoma from prostatic capsule. 
Finally, vaporization was performed in a out-in 
manner, pointing the laser fire from the outer 
border of the adenoma to the prostatic urethra.

General or spinal anesthesia was used for the 
procedures. The antibiotic prophylaxis was ad-
opted according to local practice guidelines.

Laser Efficiency Outcomes
Energy density, vaporization efficiency and va-

porization power were recorded. Lasing density 
was defined as kilojoules of energy applied per 
cm³ of prostate volume, vaporization efficiency 
was defined as cm³ of prostate volume per las-
ing time (minute) and vaporization power was 
defined as kJ of energy applied per lasing time 
(min). 

Safety Outcomes
Early and late complications (within 30 

post-operative days and after 90 days, respec-
tively) were noted and reported according to 
Clavien-Dindo classification10,11. In the evaluation 
of complications following surgical procedure, 
we reported frequency and urgency when they 
justified a change in post-operative management 
and/or showed a serious impact on the patient’s 
quality of life. 

Pollakiuria, dysuria, urgency were counted as 
storage symptoms. Re-intervention in case of ure-
thral stenosis, bladder neck contracture or pros-
tatic fossa sclerosis was also marked. Presence 
of urinary incontinence was rated as urine loss 
of any type (stress or urge) and degree if trou-
blesome and wearing for patient activity and life.

Efficacy Outcomes 
Patients were assessed at 3, 6, and 12 months 

after surgery. At each follow-up stage, IPSS, 
Qmax, and PSA were marked. The Patient Global 
Impression of Improvement (PGI-I) was elaborat-
ed with PGI-I scale12.
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Statistical Analysis
Statistical analysis was performed using the 

Statistical Package for the Social Sciences (SPSS 
v.24, IBM Corp., Armonk, NY, USA). Evaluation 
of data distribution using the Kolmogorov-Smirn-
ov test showed a non-normal distribution of the 
study data set. The study involved two groups: 
Group I consisted of patients on chronic 5ARI 
(minimum 6-month duration) therapy at the time 
of operation and Group II included patients who 
had never taken 5ARI in the last 3 years. Differ-
ences between groups of patients in medians for 
quantitative variables and differences in distri-
butions for categorical variables were tested with 
the Kruskal Wallis one-way analysis of variance 
and chi-square test, respectively. Post-hoc power 
calculation according to Levine resulted in a 
power >80% for all laser efficiency outcomes. A 
p-value of 0.05 was considered as threshold of 
significance. 

Results

Overall, 193 patients were eligible for the 
study analysis.  Out of them 87/193 (45%) were 
under 5ARI treatment (Group I) while 106/193 
were not under 5ARI treatment (Group II) be-
fore surgery. 

At baseline no statistically significant differ-
ences were recorded in terms of age, symptoms, 
QoL, prostate volume, PSA levels and baseline 
Qmax (Table I). In terms of laser efficiency, no 

statistically significant differences were record-
ed in terms of lasing time (25 min vs. 24.5 min; 
p>0.05); energy used (250 kJ vs. 221 kJ; p>0.05). 
lasing density (6.8 kJ/ml vs. 6.6 kJ/ml, p>0.05), 
vaporization efficiency (1.4 ml/min vs. 1.3 ml/
min, p>0.05) and vaporization power (9.6 kJ/min 
vs. 9.4 kJ/min; p>0.05) (Table II). 

Catheterization time, hospital stay and post-op-
erative acute urinary retention were similar be-
tween groups (Table I).

No statistically significant differences were re-
corded postoperatively in the two groups regard-
ing PSA decrease, and improvement in symptom 
score (Table III). Furthermore, no statistically 
significant differences were found for Qmax and 
IPSS between groups (Table III). All three pa-
rameters (PSA, Qmax and IPSS) improved over 
time (Table III).

Moreover, Patient Global Impression of Im-
provement (PGI-I) assessed according to PGI-I 
scale(12) showed that most patients in the post-op-
eratory period, reported their condition as “very 
much better” and “much better”.

Finally, according to Clavien-Dindo classi-
fication, the most common early complications 
were Grade I in both groups (33% Group I 
vs. 36% Group II) and similar rates between 
groups were recorded (Table IV). The most fre-
quent early complication was burning urination 
(overall 35%, 16% in Group I vs. 19% in Group 
II), while the most frequent late complication 
was storage symptoms with de novo urgency 
(Table IV).

Table I. Patients demographics.

	 Variable	 Overall 	 5αRI+	 5αRI-	 p-value

Number of patients, n (%)	 193	 87 (45)	 106 (55)	 NA
Age (Years), median (range)	 68.3 (63/74)	 69 (75-64)	 67 (73.2-62)	 0.132
ASA Score, median (range)	 2 (2-2)	 2 (2-2)	 2 (2-2)	 0.243
TRUS volume (mL), median (range)
    Prostate volume (mL)	 60 (84-50)	 60 (80-50)	 60 (90-43.5)	 0.653
    Adenoma volume (mL)	 30 (42-25)	 30 (47.5-20.7)	 30 (40-25)	 0.541
PSA (ng/mL), median (range)	 2.4 (4.3-1.1)	 2.8 (5.8-1.2)	 2.3 (3.6-0.9)	 0.326
αAntagonists, n (%)	 142 (73.5)	 77 (40)	 65 (33.6)
Urinary retention, n (%) 	 27 (14)	 14(7)	 13 (6.7)	 0.520
(Indwelling catheter history)
Urethral stenosis, n (%)	 20 (10.3)	 6 (3.1)	 14 (7.2)	 0.334
Antiplatelet/anticoagulant				    0.965
    None	 111 (57.5)	 49 (25.3)	 62 (32.1)
    Antiplatelet	 53 (27)	 25 (12.9	 28 (14.5)	
    Anticoagulant	 12 (6.2)	 6 (3.1)	 6 (3.1)	
    Unknown	 17 (8.8)	 7 (3.6)	 10 (5.1)	
Hemoglobin (g/dl), median (range)	 14.9 (15.5-14)	 14.6 (15.7-14)	 14.7 (15.5-13.9)	 0.125
Hematocrit (g/dl), median (range)	 44.9 (47.2-42.9)	 44.8 (47-43)	 44.6 (47.6-42.6)	 0.569
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Discussion

The present study indicates the efficacy of the 
GL XPS in treating patients with LUTS due to 
BPE independently of the 5ARI treatment. Our 
cohort patients treated with GL-XPS presented 
statistically significant improvements in symp-
toms, urinary flow and quality of life up to 1 year 
after surgery13. As well, GL-XPS is a safe proce-
dure with minor complications. These data are in 
line with the peer-reviewed literature and show 
the internal validity of our results3. 

Several studies have evaluated the histological 
effects of 5ARI: finasteride and dutasteride. They 
act not only by decreasing prostate volume, but 
also work by reducing bleeding through alter-
ation of sub urethral micro vessel density. 5ARI 
drugs act through lowering intraprostatic 5α-di-
hydrotestosterone which consequently produces 
a reduction of stromal cell hypertrophy, expres-
sion of sub urethral vascular endothelial growth 
factor and angiogenesis process14-21. Hochberg et 
al14 showed that there was a significant reduction 
in sub urethral prostatic micro vessel density in 

Table II. Intraoperative and perioperative data.

	 Variable	 Overall 	 5αRI+	 5αRI-	 p-value

Energy usage (kJ), median (range)	 237 (326-150)	 250 (329-150)	 221 (318-150)	 0.640
Lasing time (min), median (range)	 25 (35-16)	 25 (35-16)	 24.5 (34.7-17)	 0.747
Operation time (min), median (range)	 55 (67-40)	 55 (65-40)	 55 (70-41)	 0.518
Lasing Density (kJ/gr), median (range)	 6.7 (8-5)	 6.6 (9.1-4.7)	 6.8 (8.4-5)	 0.976
Vaporization Efficiency (gr/min), median (range)	 1.3 (1.6-1.0)	 1.4 (1.6-1.0)	 1.3 (1.6-1.0)	 0.678
Vaporization Power (kJ/min), median (range)	 9.5 (9.9-9)	 9.6 (10-9.2)	 9.4 (9.8-8.9)	 0.192
Surgical technique				    0.990
    Anatomic PVP	 82 (42)	 37 (19)	 45 (23.3)	
    Standard PVP	 111 (58)	 50 (25.9)	 61 (31.6)	
Hospital stay (h)	 48	 48	 48	 0.958
Catheterization time (h)	 43	 45	 38	 0.324
Post-operative acute urinary retention, n (%)	 18 (9.3)	 8 (4.1)	 10 (5.1)	 0.824

Table III. Clinical outcomes.

	 Variable	 Overall 	 5αRI+	 5αRI-	 p-value

PSA (ng/mL)
    Baseline	 2.4 (4.3-1.1)	 2.3 (3.6-0.9)	 2.8 (5.8-1.2)	 0.326
    Follow up period		
    • 3 mo	 1.7 (3.2-1.2)	 2.7 (4-0.6)	 1.7 (2.9-1.4)	 0.447
    • 6 mo	 2 (5.5-0.3)	 1.2 (3-0.2)	 1.9 (6.7-2.8)	 0.121
    • 12 mo	 1 (3.4-0.5)	 0.8 (3.6-0.5)	 0.7 (2.3-1.6)	 0.341
Qmax (mL/sec)
    Baseline	 9 (10-7)	 8 (10-7)	 9 (11-7)	 0.085
    Follow up period				  
    • 6 mo	 19 (21-18)	 19 (21-17.5)	 19 (21-17.7)	 0.496
    • 12 mo	 20 (23-18)	 21 (24-18)	 20 (22.7-18)	 0.372
IPSS
    Baseline	 25 (27-23)	 25 (27-23)	 25 (27-23)	 0.714
    Follow up period				  
    • 6 mo	 8 (9-7)	 8 (9-7)	 8 (9-7)	 0.190
    • 12 mo	 7 (8-7)	 7 (8-7)	 7 (8-7)	 0.881
Patient global impression of improvement
    Very much better	 106 (54.9)	 49 (25.3)	 57 (29.5)	 0.839
    Much better	 36 (18.6)	 17 (8.8)	 19 (9.8)	
    A little better	 9 (4.6)	 5 (2.6)	 4 (2)	
    No change	 6 (3.1)	 4 (2)	 2 (1)	
    A little worse	 /	 /	 /	
    Much worse	 3 (1.5)	 1 (0.5)	 2 (1)	
    Very much worse	 /	 /	 /	
    Unknown	 34 (17.6)	 11 (5.7)	 23 (11.9)	
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finasteride-treated patients. The downregulation 
of growth factors that are androgen stimulated 
are probably the primary target of 5ARI. Vascular 
endothelial growth factor (VEGF) is an import-
ant and powerful promoter of angiogenesis22,23. 
In 2001 Häggström et al15 found that finasteride 
significantly decreases expression of sub urethral 
VEGF. 5ARI also affect glandular/stromal ratio24 

and this modification, in long term period, can in-
crease fibrous content of the gland, making PVP 
less efficacious.

On this basis, it is postulated that laser PVP, 
which has a high affinity for hemoglobin, its pri-
mary chromophore, would be harder in prostates 
treated chronically with 5ARI. In 1997 a human 
and dogs’ trial with 60-watt KTP laser proved 
that there was a need to deliver twice of energy 
to vaporize a similar cadaveric volume compared 
to living tissue25. In consideration of the effects 
of 5ARIs treatment on prostate gland vasculature, 
this drives to the supposition that these drugs 
can negatively impact the length of the operative 
time (which gets longer). Araki et al5 in 2007 
tested KTP laser PVP as treatment for benign 

prostatic hyperplasia in patients on long-term 
5ARIs5. In this study transurethral PVP was per-
formed with the use of an 80-W KTP side-firing 
laser system in one hundred sixty BPH-patients 
(117 were not on a 5ARI and 43 were on either 
finasteride or dutasteride for a minimum of 6 
months). They only rated intra-operative laser 
time and energy usage. Mean follow up was 52 
weeks. They concluded that the drugs do not have 
a detrimental effect on the efficiency and efficacy 
of KTP laser PVP. Two years later Bepple et al8 
evaluated the effect of dutasteride on the efficacy 
of GreenLight PVP8. In this prospective, place-
bo-controlled, randomized, double blind study 
(DOP trial) 59 subjects were randomized to either 
dutasteride 0.5 mg daily (n = 30) or placebo daily 
(n = 29) for 3 months before PVP with the 80-W 
KTP laser system. Operative endpoints includ-
ed surgical time, joules used, estimated blood 
loss, and ease of the procedure. Mean follow up 
was 12 months. They experienced that patients 
randomized to dutasteride, compared with pa-
tients randomized to placebo, showed a trend 
toward decreased time, joules used, and blood 

Table IV. Complications.

	 Variable	 Overall 	 5αRI+	 5αRI-	 p-value

Early complications				    0.558
    Fever < 38°C	 10 (5.1)	 2 (1)	 8 (4.1)	
    Fever > 38°C	 8 (4.1)	 1 (0.5)	 7 (3.6)	
    Burning urination	 35 (18.1)	 16 (8.2)	 19 (9.8)	
    Frequency	 18 (9.3)	 10 (5.1)	 8 (4.1)	
    De novo urgency	 18 (9.3)	 10 (5.1)	 8 (4.1)	
    De novo urge-incontinence	 12 (6.2)	 5 (2.6)	 7 (3.6)	
    Stress incontinence	 9 (4.6)	 3 (1.5)	 6 (3.1)	
    Capsule perforation	 /	 /	 /	
    Haematuria	 14 (7.2)	 7 (3.6)	 7 (3.6)	
    Urinary tract infection	 5 (2.6)	 2 (1)	 3 (1.5)	
    Blood transfusion	 2 (1)	 1 (0.5)	 1 (0.5)	
    Minor cardiovascular event	 /	 /	 /	
    MACE*	 3 (1.5)	 1 (0.5)	 2 (1)	
Clavien-Dindo classification of early complication				    0.450
    I	 69 (13.7)	 33 (17)	 36 (18.6)	
    II	 4 (2)	 3 (1.5)	 1 (0.5)	
    IIIa	 /	 /	 /	
    IIIb	 /	 /	 /	
    IVa	 3 (1.5)	 1 (0.5)	 2 (1)	
    IVb	 /	 /	 /	
    V	 /	 /	 /	
Late complications				    0.408
    Urethral stenosis	 2 (1)	 /	 2 (1)	
    Bladder neck contracture	 6 (3.1)	 3 (1.5)	 3 (1.5)	
    Prostatic fossa sclerosis	 4 (2)	 3 (1.5)	 1 (0.5)	
    Stress incontinence	 7 (3.6)	 2 (1)	 5 (2.6)	
    Re-intervention	 5 (2.6)	 2 (1)	 3 (1.5)	
    Storage symptoms/De novo urgency	 10 (5.1)	 2 (1)	 8 (4.1)	
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loss during surgery. Finally in 2011, Strom et al9 

analyzed the efficacy and efficiency of 120-watt 
GreenLight HPS laser PVP in patients on chronic 
5α-reductase inhibitor therapy. The study focused 
on one hundred eighty-one BPH-patients. Fif-
ty-seven patients (31.5%) comprised group I and 
were on either dutasteride or finasteride; 124 pa-
tients not taking 5ARI (68.5%) comprised group 
II. Follow up was 12 months. Like the previous 
study of Akari et al5, the study group of Strom et 
al9 rated the intra-operative variables laser time 
and energy usage and concluded that the efficacy 
and efficiency of PVP with the GreenLight HPS 
laser are not negatively affected in patients on 
chronic 5ARI therapy.

Compared to previous works, our study is the 
first that assesses the efficacy and efficiency of 
180-watt GreenLight XPS (GLXPS) laser pho-
toselective vaporization prostatectomy in patients 
receiving 5ARI in an Italian population. Our 
results evaluated two homogeneous groups with 
no significant differences at baseline. Data from 
our study add important evidence on the efficacy 
of GL XPS in patients under 5ARI treatment 
and are in line with the available literature. Our 
results agree the previous of Strom, Bepple and 
Araki that do not support the hypothesis that 
the efficacy and the efficiency of the GreenLight 
laser is compromised in patients taking 5ARI 
therapy5,8,9. 

Our study is the first that evaluated also the 
subjective impression of improvement with the 
use of PGI-I scale. Most patients revealed their 
perception regarding the postoperative condition 
as “very much better” and “much better”, without 
differences between groups.

Concerning safety profile, burning urination 
emerged as the most frequent early complication 
with an overall rate of 35%. Reporting compli-
cations after 90 days from procedure, storage 
symptoms with de novo urgency showed the 
highest frequency (overall rate 10%). Martín Way 
et al26 analyzing efficacy of oral anticholinergics 
in postoperative period of GL-XPS concluded 
that using these drugs is not an effective preven-
tive strategy for storage symptoms and inconti-
nence associated with this surgery, which seem 
to self-limit over time. Di Pasquale et al27 studied 
the role of Cernilen-flogo® (OMEGA PHARMA 
Srl, Cantù (CO), Italy) therapy (Graminex G6, 
Quercetin, Bromelain, Valerian and Mallow) af-
ter PVP procedure, in reducing irritative LUTS, 
pelvic discomfort and postoperative pain. The 
study group proved that postoperative treatment 

with Cernilen-flogo® is effective in reducing pel-
vic discomfort and improving the quality of life.

We have to acknowledge some limitations to 
the present study. Our research is single center 
and therefore our results strictly depend on the 
enrolled population. The retrospective analysis 
may be considered a possible limitation. How-
ever, our database was prospectively collected 
limiting possible biases. Moreover, the post-hoc 
power calculation confirmed a power >80% for 
all efficiency endpoints. In reporting pre- and 
post-operative events, we did not use question-
naires to score urinary incontinence (such as 
International Consultation on Incontinence Ques-
tionnaire-short form –ICIQ-SF– and OverActive 
Bladder questionnaire-short form –OABq-SF). 
This is maybe a further possible limitation. Lastly 
there is a lack of long-term follow-up. However, a 
study to evaluate long term outcomes is ongoing. 

Despite the limitations, the proposed retro-
spective designed comparative study proved and 
confirmed that neither the efficacy nor efficiency 
and power of the 180 watt Green Light XPS la-
ser system PVP are compromised in patients on 
5ARI-therapy. 

Conclusions

Our data demonstrate that 5ARI-therapy does 
not have a negative effect on the efficacy and effi-
ciency of the 180-watt Green Light XPS laser sys-
tem PVP. PVP can be therefore safely proposed to 
patients under 5ARI treatment. 
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