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Abstract
Purpose To examine the complications and functional outcomes of high-risk patients on antithrombotic therapy (ATT) 
treated with photoselective vaporization of the prostate (PVP) using the Greenlight (GL) XPS-180 system.
Methods A retrospective analysis of prospectively maintained institutional database was performed. Men with symptomatic 
LUTS related to BPH were treated with 523-nm GL PVP using the XPS-180 W system. They were stratified according to 
ATT status: group 1 (control group), group 2 (acetylsalicylic acid), group 3 (antiplatelet agents other than acetylsalicylic 
acid) and group 4 (anticoagulation agents). Postoperative adverse events at 30- and 90-days were prospectively recorded. 
Complications were stratified according to the Clavien-Dindo classification. Additionally, functional outcomes (IPSS, Qmax 
and PVR) were analyzed up to 48 months of follow-up after surgery. Multivariable logistic regression analyses were used to 
predict the effect of ATT on serious bleeding-associated complications that was defined as the sum of patients with hematuria 
Clavien grade ≥ 2, patients requiring transfusions and patient with postoperative hemoglobin drop ≥ 15 g/dl.
Results 274 (63%), 87 (21%), 24 (6%) and 37 (9%) patients were included in groups 1, 2, 3 and 4, respectively. Patients on 
antiplatelet (group 3) and anticoagulant medication (group 4) were older (median age 60 vs. 68 vs. 77 vs. 76 years, p < 0.001) 
and had more comorbidities (ASA 3–4: 9.5 vs. 27.6 vs. 66.7 vs. 64.9%; p < 0.001) than their counterparts. The overall 
30-day complications rates were 31, 28.7, 45.8 and 45.9% of patients included in groups 1, 2, 3 and 4, respectively (p = 0.4). 
Hematuria Clavien 1 events (p < 0.001), readmissions rates (p = 0.02), length of post-operative hospital stay (p < 0.001) 
and catheterization time (p < 0.001) were significantly higher in patients on antiplatelet and anticoagulation medication. In 
multivariable analyses, ATT status was not a predictor of serious bleeding events after surgery (p > 0.5). Finally, functional 
outcomes were significantly improved accross the four groups.
Conclusion GL PVP is safe and effective in treating high-risk patients on ATT. Although serious bleeding complications are 
rare and equivalent with non-high-risk patients, patients on antiplatelet and anticoagulation medication should be counseled 
on the increased risk of minor bleeding events and readmissions rates at 30 days after surgery.
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Introduction

Greenlight (GL) photoselective vaporization of the prostate 
(PVP) using the XPS 180 W system is a surgical treatment 
option for men with lower urinary tract symptoms (LUTS) 
secondary to benign prostate hyperplasia (BPH) [1, 2]. Ran-
domized controlled trial data have demonstrated a similar 
24-month efficacy and safety for GL PVP compared to the 
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surgical gold standard transurethral resection of the prostate 
(TURP) in non-high-risk patients [3].

Given the fact that GL PVP provides excellent hemo-
static potential compared to TURP [4], several investigators 
have evaluated the efficacy and safety of GL PVP in patients 
on antithrombotic therapy (ATT) [5–8]. However, limited 
quantity and quality of data have been the major drawbacks 
against the adoption of GL PVP as standard of care for man-
agement of high-risk patients with cardiovascular disease 
necessitating ATT [9].

Based on these considerations, we examined the safety 
of PVP in patients on ATT. More specifically, we sought to 
focus on bleeding-related complications, stratified according 
to Clavien-Dindo grading system, and long-term efficacy 
and durability of GL PVP in patients on ATT at 2 years.

Materials and methods

Patient population

After obtaining institutional review board approval, we con-
ducted a retrospective study of prospectively collected data 
of patients treated with GL PVP for benign prostate hyper-
plasia (BPH) using the XPS-180 W system (Boston Sci-
entific, Boston, MA, USA). Surgeries were performed at a 
tertiary medical center between 2011 and 2016 by an expert 
high-volume surgeon. Inclusion criterion was all patients 
treated with GL PVP for symptomatic BPH. Exclusion cri-
teria were patients with unknown coagulation status (n = 2) 
and patients treated with 120-W HPS system. Treatment 
indications were in accordance with the American, Canadian 
and European clinical practice guidelines [1, 2, 10].

Surgical technique

All patients underwent a 532-nm-laser PVP with GL 180 W 
XPS under general or spinal anesthesia as previously 
described [11]. Following the procedure, a 2-way 22 F sili-
cone Foley catheter was inserted with a 30-cc balloon post-
operatively and removed at the surgeon’s discretion typically 
24 h after the procedure [12].

Antithrombotic status

ATT status was recorded preoperatively. Patients were strati-
fied into four groups. Specifically, group 1 included patients 
without antithrombotic agents (control group). Group 2 
included patients on acetylsalicylic acid. Group 3 included 
patients on antiplatelet agents other than acetylsalicylic acid 
such as clopidogrel, ticlopidine or ticagrelor. Additionally, 
group 3 encompassed patients on combined antiplatelet 
agents: acetylsalicylic acid and clopidogrel (n = 13). Group 

4 included patients on anticoagulants medication: vitamin 
K antagonists (warfarin), direct thrombin inhibitor (dabi-
gatran), direct factor Xa inhibitors (rivaroxaban and apixa-
ban) and low-molecular weight heparin.

In general, decision to stop anticoagulant and antiplate-
let agents was based on cardiology/internal medicine team 
recommendations. Specifically, acetylsalicylic acid and anti-
platelet agents were stopped 5–7 days before surgery. Oral 
anticoagulants drugs were stopped 2–5 days before the pro-
cedure. Patients with mechanical valve disease (n = 9) and 
with atrial fibrillation (n = 21) were bridged with heparin 
or low-molecular weight heparin until 4–12 h before the 
surgery. All types of ATT (group 2, 3 and 4) were resumed 
within 24 h after the procedure. No patients were on non-
steroidal anti-inflammatory medication.

Covariates

All men in the study underwent preoperative evaluation rec-
ommended by the American Urologic Association (AUA) 
prior to undergoing surgical intervention. Preoperative 
variables included: patients’ age, body mass index (BMI), 
comorbidity score stratified according to the American 
society of anesthesiology (ASA), previous history of BPH 
surgery, BPH medication use and preoperative retention sta-
tus. Prostate volume was measured using a transrectal ultra-
sonography (TRUS). Additionally, operative characteristics 
were also recorded: operative time (min), lasing time (min), 
energy use (kJ), energy density (kJ/cc) as well as number of 
irrigation bags used during the procedure.

Endpoints

The primary endpoints of the study were the incidence of 
intraoperative and postoperative adverse events recorded at 
30- and 90-days after PVP. Specifically, we examined bleed-
ing complications stratified according to ATT status: intra-
operative bleeding, postoperative hematuria, transfusions 
rates and hemoglobin drop after the surgery. The latter was 
calculated by subtracting recovery room hemoglobin value 
from preoperative value. All complications were graded 
according to Clavien-Dindo classification. [13].

The secondary endpoints of the study were improvements 
in symptoms score [international prostate symptoms score 
(IPSS)], and quality of life (QoL) as well as uroflowmetry 
parameters [Qmax and post void residual (PVR)]. Addition-
ally, prostate-specific antigen (PSA) reduction was also 
recoded. Finally, treatment failure was defined as the need 
for second BPH surgery or the use of intermittent or per-
manent urinary catheter after surgery. Patients were fol-
lowed at 3, 6 and 12 months after surgery, and then annually 
thereafter.
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Statistical analyses

Descriptive statistics focused on frequencies and propor-
tions for categorical variables. Means, medians and inter-
quartile range were reported for continuous variables. The 
Wilcoxon signed-rank and Chi square test were used to 
compare statistical significance of differences in medians 
and proportions, respectively.

We have defined a composite variable of serious bleed-
ing events after PVP. This variable was calculated as the 
sum of patients with hematuria Clavien grade ≥ 2, patients 
requiring transfusions and patient with postoperative 
hemoglobin drop ≥ 15 g/dl. This cutoff was chosen as the 
median of hemoglobin drop following surgery. Multi-
variable logistic regression analyses were fitted to predict 
the effect of ATT status on patients with serious bleed-
ing events. Adjustment was made for age, TRUS prostate 

volume, ASA score, use of 5 alpha reductase inhibitors as 
well as preoperative retention status.

All statistical tests were performed using R software 
environment for statistical computing and graphics (Vienna, 
Austria, version 3.0.1). All tests were two sided with a sig-
nificance level set at p < 0.05.

Results

Baseline characteristics

Descriptive statistic of patients demographic stratified 
according to ATT status is summarized in Table 1. Overall, 
422 patients were treated with Greenlight 180 W XPS PVP 
for BPH. Specifically, 21 (n = 87), 6 (n = 24) and 9% (n = 37) 
of patients were on acetylsalicylic acid (group 2), antiplatelet 
agents (group 3) and anticoagulation medication (group 4), 

Table 1  Descriptive 
characteristics of 422 patients 
treated with XPS Greenlight 
stratified according to 
antithrombotic therapy status

IQR interquartile range, BMI Body Mass Index, ASA American society of anesthesiology, 5-ARI 5 alpha 
reductase inhibitors, TURP transurethral resection of the prostate, TRUS transrectal ultrasound, PSA pros-
tate specific antigen

Variables Control (n = 274) Acetylsalicylic 
acid (n = 87)

Antiplatelet (n = 24) Anticoagula-
tion (n = 37)

p

Age, years < 0.001
 Mean (median) 66 (60) 70 (68) 74 (77) 73 (76)
 IQR 60–73 64–76 67–82 68–78

BMI, kg/m2 0.2
 Mean (median) 27 (26) 28 (27) 26 (27) 26 (25)
 IQR 24–29 24–30 24–28 24–29

ASA score < 0.001
 1 95 (34.7) 7 (8) 0 (0) 1 (2.7)
 2 153 (55.8) 56 (64.4) 8 (33.3) 12 (32.4)
 3–4 26 (9.5) 24 (27.6) 16 (66.7) 24 (64.9)

Indwelling catheter 0.2
 No 166 (60.6) 57 (65.5) 13 (54.2) 17 (45.9)
 Yes 108 (39.4) 30 (34.5) 11 (45.8) 20 (54.1)

5-ARI use 0.5
 No 113 (41.2) 41 (47.1) 13 (54.2) 15 (40.5)
 Yes 161 (58.8) 46 (52.9) 11 (45.8) 22 (59.5)

Alpha blockers use 0.5
 No 45 (16.4) 9 (10.3) 3 (12.5) 4 (10.8)
 Yes 229 (83.6) 78 (89.7) 21 (87.5) 33 (89.2)

Previous TURP 0.4
 No 240 (87.6) 80 (92) 22 (91.7) 35 (94.6)
 Yes 34 (12.4) 7 (8) 2 (8.3) 2 (5.4)

TRUS volume, g 0.02
 Mean (median) 76 (67) 71 (61) 87 (86) 72 (61)
 IQR 52–92 44–84 64–107 46–82

PSA, mg/dl 0.07
 Mean (median) 7.6 (3.8) 3.8 (3.1) 5.9 (4.6) 4.8 (3.7)
 IQR 2–7.1 1–5.3 1.7- 6.9 1.5- 6.2
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respectively. The median follow-up was 24 months (range 3- 
60 months). Patients in groups 3 (median age: 77 years) and 
4 (median age: 76 years) were older than patients in groups 
1 (median age: 60 years) and 2 (median age: 68 years; 
p < 0.001). Additionally, patients on antiplatelet (group 3: 
ASA 3–4: 66.7%) or anticoagulation agents (group 4: ASA 
3–4: 64.9%) were sicker than their counterparts (ASA 3–4: 
9.5% for group 1 and 27.6% for group 2; p < 0.001). TRUS 
prostate volume was higher in group 3 patients (median: 
86 cc) compared to the other groups (median: 61–67 cc; 
p = 0.02). No statistically significant differences between the 
four strata were recorded for BMI, preoperative retention 
status and BPH medication use (alpha blockers or 5 alpha 
reductase inhibitors).

Intraoperative parameters are described in Table 2. The 
median operative time, lasing time and energy density were 
not statistically significant between the four groups. Con-
versely, patients on antiplatelet agents (group 3) consumed 
more irrigation bags (median: 6 vs. 4–5 bags for the other 
groups) during the procedure (p = 0.02).

Adverse events

Postoperative adverse events are shown in Table 3. The 
overall 30-day complications rates were 31, 28.7, 45.8 and 
45.9% of patients included in groups 1, 2, 3 and 4, respec-
tively (p = 0.4). The 30-day readmission rates were higher in 
groups 3 (12.5%) and 4 (16.2%; p = 0.02). Regarding bleed-
ing complications, hematuria grade I rates were higher in 

patients on antiplatelet (group 2: 25%) and anticoagulation 
agents (group 4: 27%) relative to patients on acetylsalicylic 
acid (group 2: 9.2%) and control patients (group 1: 8.4%; 
p < 0.001). Conversely, no statistically significant difference 
was recorded for hematuria grade 2. Only one patient on 
anticoagulation agents required a surgical intervention to 
stop the bleeding postoperatively (p = 0.02). The median 
hemoglobin drops after surgery was similar among the 4 
groups (p = 0.8). Two patients with baseline hemoglobin 
value of 80 g/dl required blood transfusion after surgery. 
Serious bleeding events were present in 16.8, 16.1, 16.7 and 
10.8% of patients included in groups 1, 2, 3 and 4, respec-
tively. In multivariable logistic regression analyses (Table 4) 
after adjustment for all covariates, antithrombotic therapy 
status was not a predictor of increased serious bleeding 
events after PVP (all p > 0.5). Similarly, all other variables 
included in the multivariable analyses did not reached statis-
tically significant differences. Hospital stay and catheteriza-
tion time were longer in patients included in groups 3 and 
4 (p < 0.001).

Efficacy and retreatment rates

Following PVP, IPSS was significantly decreased compared 
to baseline at all follow-up endpoints in the four groups 
(Fig. 1a). Similarly, uroflowmetry parameters (Qmax and 
PVR) were also significantly improved after surgery at all 
endpoints (Fig. 1b/c). PSA significantly decreased after sur-
gery compared to baseline at all endpoints (Fig. 1d). PSA 

Table 2  Operative 
characteristics of 422 
patients treated with XPS 
Greenlight stratified according 
antithrombotic therapy status

OR operative room, IQR interquartile range

Variables Control (n = 274) Acetylsalicylic 
acid (n = 87)

Clopidogrel (n = 24) Anticoagula-
tion (n = 37)

p

OR time (min) 0.1
 Mean (median) 65 (59) 56 (54) 71 (64) 64 (52)
 IQR 42–75 40–69 47–92 42–73

Lasing time (min) 0.2
 Mean (median) 32 (29) 29 (27) 36 (32) 32 (25)
 IQR 20–40 18–36 22–48 19–39

Energy density (kJ/mL) 0.6
 Mean (median) 3.7 (3.7) 3.7 (3.6) 3.4 (3.3) 3.5 (3.4)
 IQR 2.8–4.5 2.6–4.5 2.4–3.8 2.6–4.4

Irrigation bags 0.02
 Mean (median) 5.3 (5) 4.7 (4) 6.5 (6) 5.3 (5)
 IQR 3–6.8 3–6 5–8 3–7

Energy delivered (kJ) 0.8
 Mean (median) 270 (242) 245 (208) 291 (268) 247 (193)
 IQR 154–352 147–301 203–398 144–309

Number of fiber used 0.9
 1 242 (88) 77 (89) 22 (92) 34 (92)
 ≥ 2 32 (12) 10 (11) 2 (8) 3 (8)



1675World Journal of Urology (2019) 37:1671–1678 

1 3

Table 3  Intraoperative and postoperative adverse events of 422 patients treated with XPS Greenlight stratified according antithrombotic therapy 
status

TURP: transurethral resection of the prostate; IQR: interquartile range; AUR: acute urinary retention; LUTS: lower tract urinary symptoms; 
UTI: urinary tract infection

Variables Control (n = 274) Acetylsalicylic acid 
(n = 87)

Antiplatelet (n = 24) Anticoagulation 
(n = 37)

p

Perioperative
Transfusion 0 (0) 1 (1.1) 1 (4.2) 0 (0) 0.03
Conversion to TURP 11 (4) 2 (2.3) 2 (8.3) 0 (0) 0.3
Hemoglobin drop 0.8
 Mean (median) 9 (7) 9 (8) 9 (8) 8 (6)
 IQR 4–12 5–13 5–11 4–11

Failed first trial to void 44 (16.1) 9 (10.3) 6 (25) 7 (18.9) 0.3
Length of stay (days) < 0.001
 Mean (median) 0.4 (0) 0.5 (1) 2.9 (1.5) 1.3 (1)
 IQR 0–1 0–1 1–3 0–2

Foley removal (days) < 0.001
 Mean (median) 1 (1) 1.2 (1) 1.7 (1) 1.4 (1)
 IQR 1–1 1–1 1–2 1–2

Overall 30-days complications
Overall 30-day complications 85 (31) 25 (28.7) 11 (45.8) 17 (45.9) 0.4
Hematuria
 Clavien I 23 (8.4) 8 (9.2) 6 (25) 10 (27) < 0.001
 Clavien II 1 (0.4) 1 (1.1) 0 (0) 0 (0) 0.8
 Clavien III 0 (0) 0 (0) 0 (0) 1 (2.7) 0.02

UTI
 Clavien II 8 (2.9) 3 (3.4) 2 (8.3) 0 (0) 0.3

LUTS
 Clavien I 24 (8.8) 5 (5.7) 1 (4.2) 4 (10.8) 0.6
 Clavien II 3 (1.1) 2 (2.3) 0 (0) 0 (0) 0.6

Incontinence
 Clavien I 4 (1.5) 0 (0) 0 (0) 1 (2.7) 0.5
 Clavien II 3 (1.1) 0 (0) 0 (0) 0 (0) 0.6

AUR 
 Clavien II 20 (7.3) 5 (5.7) 0 (0) 4 (10.8) 0.4

30-day admission 11 (4) 7 (8) 3 (12.5) 6 (16.2) 0.02
Overall 90-days complications
Overall 90-days complications 90 (32.8) 26 (29.9) 5 (20.8) 10 (27) 0.06
Hematuria
 Clavien I 5 (1.8) 2 (2.3) 0 (0) 1 (2.7) 0.9

UTI
 Clavien II 6 (2.2) 4 (4.6) 1 (4.2) 0 (0) 0.4

LUTS
 Clavien I 21 (7.7) 3 (3.4) 1 (4.2) 3 (8.1) 0.5
 Clavien II 39 (14.2) 13 (14.9) 1 (4.2) 3 (8.1) 0.4

Incontinence
 Clavien I 8 (2.9) 3 (3.4) 2 (8.3) 1 (2.7) 0.6
 Clavien II 10 (3.6) 2 (2.3) 0 (0) 1 (2.7) 0.7

AUR 
 Clavien II 2 (0.7) 1 (1.1) 1 (4.2) 0 (0) 0.4
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reduction rates at 12 months after surgery were 56, 51, 72 
and 51% for patients in groups 1, 2, 3 and 4, respectively.

Retreatment rates were 1.5, 0, 4.2 and 0% for patients in 
groups 1, 2, 3 and 4, respectively (p = 0.3). Furthermore, 
4, 3.4, 4.2 and 2.7% of patients in groups 1, 2, 3 and 4 
required long-term intermittent or permanent catheteriza-
tion (p = 0.9).

Discussion

Our results demonstrated that patients on antiplatelet and 
anticoagulation medications are not at increased risk of 
significant bleeding events [OR: 1.53 (antiplatelet vs. 
control) and OR: 0.84 (anticoagulation vs. control); all 
p > 0.5]. However, group 3 (25%) and group 4 (27%) 

experienced a higher rate of post-operative hematuria 
grade 1 relative to patients on acetylsalicylic acid (9.2%) 
and control patients (8.4%; p < 0.001). These increased 
rates of hematuria grade 1 translated into increased rates 
of emergency department visit or hospital admission (30-
day readmissions rates 4 (group 1) vs. 8 (group 2) vs. 12.5 
(group 3) vs. 16.2% (group 4); p = 0.02); whereas, the 
overall postoperative complications rates at 30- (range: 
29–46%) and 90 days (range 21–33%) were similar among 
the four groups (all p > 0.06). Importantly, no patients in 
any of the groups required any post-operative blood trans-
fusions related to bleeding events. Our findings confirm 
safety of GL PVP regarding significant bleeding-associ-
ated complications in patients on ATT. However, patients 
on ongoing ATT should expect longer duration of hematu-
ria, especially after the re-start of their medications. Addi-
tionally, they should be counseled on the minor nature 
of their hematuria, as it does not require any medical or 
surgical intervention. These data support the use of GL 
PVP in high-risk ATT patients and open the door for non-
interruption of ATT in the perioperative course.

Several investigators have reported on the safety of PVP 
GL in patients on ongoing ATT. Ruzat and colleagues, 
within a European cohort, were the first to study this topic. 
Within their cohort (n = 208), they used the GL XPS 80 
Watt system. They stratified their cohort into 4 strata: 
aspirin vs. Coumadin vs. Clopidogrel vs. control group. 
No statistically significant differences were recorded for 
clot retention and blood transfusion. However, hematuria 

Table 4  Multivariable logistic regression analyses predicting serious 
bleeding events in patients treated with XPS Greenlight

Adjustment was made for age, prostate volume, retention status, 
comorbidity score and 5 alpha reductase inhibitors use

Variables OR (95% CI) p value

Antithrombotic status
 Control Ref. Ref.
 Acetylsalicylic acid 1.17 (0.58–2.38) 0.7
 Antiplatelet 1.53 (0.44–5.31) 0.5
 Anticoagulation 0.84 (0.25–2.78) 0.8

Fig. 1  Functional outcomes 
after Greenlight PVP stratified 
according to antithrombotic 
therapy status. Blue line: con-
trol group; red: acetylsalicylic 
acid; green: antiplatelet; purple: 
anticoagulation agents
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requiring bladder irrigation rates were higher in the Cou-
madin and Clopidogrel groups [8].

In 2016, the same group of investigators, within a bi-
institutional dataset, re-visited the same topic using the GL 
XPS 180 W system. They showed that GL PVP in patients 
with ATT is associated with similar rates of postoperative 
30-day complications, transfusions and readmissions relative 
to their counterparts [7]. In this study, patients on aspirin, 
Clopidogrel and anticoagulation were pooled together. Thus, 
these favorable complications rates could be diluted by the 
fact that 52% of their patients population were on aspirin as 
a single agent. Additionally, adverse events were not graded 
in a standardized fashion. We were different from the two 
aforementioned studies, as we have reported our complica-
tions rates in more detailed fashion according to the Clavien-
Dindo grading system.

Knapp and colleagues have reported on perioperative 
adverse events in patients on continued anticoagulation 
using the GL PVP XPS 180 W system. They showed, within 
their univariate analyses, a non-statistical significant differ-
ence in perioperative adverse events between patients on 
anticoagulation vs. control group [6]. Here, we included 
multivariable analyses to adjust for potential confounders 
that can affect bleeding outcomes after surgery: retention 
status, 5 alpha reductase inhibitors use, prostate volume and 
age at surgery. In the present study, ATT were discontinued 
before surgery and resumed within 24 h. We believe that the 
major drawback of ATT in patients treated with GL PVP 
is their potential to increase postoperative bleeding events 
instead of intraoperative complications. In consequence, 
adverse events profile of patients with short discontinuation 
and continued ATT are almost similar.

Other surgical laser prostate techniques, including hol-
mium laser enucleation of the prostate (HoLEP) and thulium 
laser vaporesection (ThuVARP), were adopted in treating 
patients with symptomatic BPH. In high-risk patients on 
ATT, HoLEP and ThuVARP showed an acceptable safety 
profile [14, 15]. However, all these series addressing this 
high-risk population are non-comparative and had limited 
sample size (n = 36–83). [14, 15] Thus, PVP GL represents 
the surgical technic with the highest level of evidence in 
treating patients on ATT.

Regarding functional outcomes after PVP GL, patients on 
ATT had similar decrease in IPSS and PSA reduction as well 
as improvement of uroflowmetry parameters, relative to the 
control group at 24 months. These findings corroborate pre-
vious studies but with median follow-up ranged between 6 
and 12 months [7, 8]. Thus, our results represent the strong-
est evidence on the durability of GL PVP in patients with 
ATT compared to their counterparts.

Despite its important clinical implications, our study has 
limitations. First, it is a retrospective design like all the oth-
ers. It is of note that a randomized trial in the setting of 

patients on ATT is not feasible because of the potential risk 
associated with the use of the gold standard TURP. Moreo-
ver, loss of follow-up represents another limitation of our 
study. Finally, all the procedures were performed by a sin-
gle surgeon with high operative volume beyond the learning 
curve. This could limit the generalization of these results in 
the community setting.

In conclusion, GL PVP using the XPS 180 W system is 
considered safe and effective in treating symptomatic LUTS 
secondary to BPH in patients with high-risk cardiovascular 
disease necessitating ATT. However, patients on anticoagu-
lation and antiplatelet medications should expect increased 
rates of hematuria Clavien 1. These patients have also higher 
comorbidities and, thus, require a tight collaboration with 
internal medicine/cardiology consultants. Increased length 
of hospitalization and post-operative emergency visit should 
be expected. In consequence, these findings warrant consid-
eration at informed consent, patient counseling and expecta-
tion setting.
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