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ABSTRACT

Purpose: A considerable percentage of patients with benign prostatic hyperplasia (BPH) also have additional cardiac 
pathologies, which often require anticoagulant therapy. The aim of this study was to evaluate the efficacy and safety of 
photoselective vaporization of the prostate (PVP) for BPH in cardiac patients receiving anticoagulant therapy.
Materials and Methods: A total of 67 patients suffering from BPH and high risk cardiac pathologies were operated on 
using laser prostatectomy. All patients had cardiac pathologies with bleeding disorders requiring anticoagulant use, and 
underwent standard urologic evaluation for BPH. Patients were treated with laser prostatectomy for relief of the obstruc-
tion using the KTP/532 laser energy at 80 W.
Results: The mean patient age was 71.4 years (range 55-80). Mean prostate volume on transrectal ultrasonography was 
73.2 mL (range 44-120). Operation time ranged from 40 to 90 min, with an average value of 55 min. The average hospital 
stay was 48 hours (range 12-72) and the Foley catheters were removed within 48 hours, with a mean catheterization time 
of 34.2 ± 5.9 hours (0-48). No patient required an additional procedure due to severe bleeding necessitating intervention 
during the early postoperative phase. Mean International symptoms scoring system (IPSS) values and post voiding residual 
volume decreased and peak urinary flow rate increased (p < 0.001). Our results showed that the mean prostate volume had 
decreased by 53% at 6 months.
Conclusions: High-power photo selective laser vaporization prostatectomy is a feasible, safe, and effective alternative for 
the minimal invasive management of BPH, particularly in cardiac patients receiving anticoagulant therapy.
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INTRODUCTION

	 Both medical and surgical options for the 
treatment of benign prostatic hyperplasia (BPH) have 
expanded in recent years (1). Concerning the surgi-
cal treatment of this pathology, despite its effective 
and successful results, transurethral resection of the 
prostate (TURP) has been found to be associated with 
significant risks for the patient. While intraoperative 
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mortality rates have been reported to be from 0% to 
0.8%, morbidity (especially bleeding and perforation) 
rates were 6.9% to 14% (range 2-5). Morbidity in the 
month after surgery varied from 9.5% to 18% (range 
2-5) and consisted mainly of bleeding with or without 
clot retention, which can necessitate re-operation or 
transfusion. Moreover, an increase in the risk of deep 
venous thrombosis of 6.8% to 10% in normal patients 
undergoing TURP has previously been reported (6). 
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Regarding the management alternatives in patients 
receiving oral anticoagulant, studies have clearly 
demonstrated that instead of temporarily ceasing 
anticoagulant drugs (which may increase the risk of 
thromboembolic processes) physicians tended to stop 
anticoagulant agents for a certain period preopera-
tively and to use heparin intravenously during this 
phase (7).
	 Oral anticoagulant therapy is commonly 
used in atrial fibrillation, recurrent thromboembolic 
disorders, and prosthetic heart valves. TURP adds 
an additional risk in these patients with an additional 
BPH pathology (6). Therefore, an alternative surgical 
technique to TURP is needed.
	 Concerning the various potential therapeutic 
strategies for minimally invasive treatment of BPH 
that could be associated with less morbidity than 
TURP, various types of laser prostatectomy have 
been used in the last 10-15 years (8,9). Although 
several alternatives have been used to reduce the 
known perioperative morbidity, perioperative hemor-
rhage remains the major complication of this specific 
intervention (10). Previous studies have shown that 
visual ablation of the prostate with the neodymium :
yttrium–aluminium–garnet (Nd: YAG) and holmium 
laser could be performed in patients under antico-
agulant treatment with satisfactory hemostatic results 
(11-13). In particular, holmium laser enucleation of 
the prostate is a safe and effective therapeutic modal-
ity in patients on anticoagulation with symptomatic 
BPH refractory to medical therapy. 
	 As regards this procedure, the 80 W KTP 
(potassium titanyl phosphate) laser vaporization of the 

prostate combines the tissue-debulking properties of 
transurethral resection of the prostate with the known 
good hemostatic properties of other laser techniques. 
It is a safe procedure for the patient and provides a 
virtually bloodless operation and immediate improve-
ment of voiding (14-18).
	 In the present prospective clinical study we 
aimed to evaluate the efficacy of high-power pho-
toselective laser vaporization prostatectomy for the 
minimal invasive management of BPH in cardiac 
patients receiving anticoagulant therapy.

MATERIALS AND METHODS

	 Between May 2004 and September 2005, a 
total of 67 patients (referred with complaints of infra-
vesical obstruction and high risk cardiac pathologies) 
were retrospectively included in the study program. 
While the majority of the patients had had bypass sur-
gery (58/67, 86.5%) due to ischemic heart disease, the 
remaining had valvular pathology and had undergone 
replacement surgery. Conservative management along 
with the use of alpha blockers had failed to alleviate 
the symptoms in these patients.
	 All patients underwent standard urologic 
evaluation for BPH with the International symptom 
scoring system (IPSS) symptom score, peak urinary 
flow rate (Qmax), ultrasound prostate volume esti-
mation, prostate-specific antigen, and digital rectal 
examination. In addition, blood loss and serum so-
dium levels were determined preoperatively and on 
day 1 postoperatively in patients during intervention 
and observed in all patients. Patients included in the 
study program were on anticoagulant therapy for vari-
ous indications (Table-1). Forty-six patients were on 
acetyl salicylic acid, 12 patients were on clopidrogel 
bisulfate, and 9 patients were on warfarin sodium 
medication.
	 Anticoagulant medication was stopped 2 days 
before the surgery in all patients. Subcutaneous Low 
molecular weight heparin (LMWH) was started 24 
hours after the discontinuation of oral anticoagulant 
(warfarin sodium) in 9 patients due to the coagula-
tion risk and stopped 12 hours before surgery when 
the International Normalized Ratio (INR) decreased 
to less than 1.4. LMWH was restarted 12 hours after 

Table 1 – Indications for oral anticoagulant therapy.

Indications* N. Pts

Myocardial infarction 36
Prosthetic heart valves   9
Congestive heart failure   3
Pacemaker 13
Aortic aneurysm   1
Chronic atrial fibrillation 21
Total 83

* More than 1 pathology in some patients.
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surgery and oral warfarin sodium was resumed after 
the patients were able to receive medication (24 hours 
after the last LMWH application). After INR increases 
to greater than 2, LMWH can be discontinued. No 
significant complication occurred in any patient 
due to the cessation of the medication; in 9 patients, 
however, anticoagulant therapy was maintained using 
enoxaparin. Furthermore, the 58 patients on acetyl 
salicylic acid or clopidrogel bisulfate medication 
did not receive any anticoagulant therapy during the 
surgery and these agents were restarted 3 days after 
photoselective vaporization of the prostate surgery. 
All patients presented with an American Society of 
Anesthesiologists score of 2 or lower and, thus, were 
considered to be at low surgical risk.
	 All patients were treated with laser pros-
tatectomy for relief of the obstruction. Indications 
for surgery were the same as previously described 
in detail (18). During the laser procedure, KTP/532 
laser energy at 80 W was delivered by a 6F side-fir-
ing fiber through a 24F continuous-flow cystoscope 
(KTP/532 laser; Nigara PV trade mark laser system; 
Laserscope, San Jose, CA). PVP using saline irriga-
tion was performed under spinal or general anesthesia. 
The prostatic lobes were readily vaporized to within 
capsular fibers. The mean duration ranged from 40 to 
90 minutes with an average time of 55 minutes, dur-
ing which a mean of 122.7 ± 24 kJ (range 30-280) of 
energy was delivered. A urethral catheter was inserted 
postoperatively. On rare occasions, if hematuria per-
sisted despite intermittent irrigation, continuous irri-
gation was begun using a 3-way catheter and bladder 
washouts required were recorded. The catheter was 
routinely removed within 48 hours of the operation. 
Details of adverse events were noted, including any 
pyrexia greater than 38 degrees C, hypotension epi-
sodes (systolic blood pressure less than 100 mmHg), 
and blood transfusion or clot retention episodes. 
When patients were able to void adequately, they were 
discharged from the hospital. Postoperative efficacy 
parameters were mean and percentage changes from 
baseline in hemoglobin, sodium level (12 hours after 
the operation), IPSS, peak urinary flow rate (Qmax), 
post-void residual urine volume, and transrectal ul-
trasound prostate volume measurement.
	 The patients were reassessed at 3 and 6 
months postoperatively with respect to any changes in 

these parameters. The Mann-Whitney U and Friedman 
test was used to assess statistical significance.

RESULTS

	 A total of 67 patients on anticoagulation were 
included in this study, of whom 54 (81%) presented 
with symptomatic BPH refractory to medical treat-
ment. Table-2 lists the main characteristics of all 
patients. Before surgery, mean preoperative INR was 
1.32 (0.9-2.5) in those receiving warfarin treatment. 
These values for the patients on warfarin anticoagula-
tion and LMWH substitution were 2 ± 0.22 and 1.20 
± 0.15, respectively. Applied energy (kJ) was 226 ± 
56 and we used only one fiber for each patient.
	 No patient required an additional procedure 
due to severe bleeding necessitating intervention 
during the early postoperative phase and no blood 
transfusion was required before, during, or after the 
procedure. In 5 patients (7.4%) receiving LMWH 
treatment, however, prolonged bleeding (mean 2.4 
days) was observed and continuous bladder irriga-
tion and washout were necessary in these patients. 
Two other patients receiving LMWH (2.9%) were 
referred with bleeding 7-10 days after the procedure, 
which was treated conservatively. Thus, a total of 
7 patients (10.4%) experienced bleeding after laser 
surgery and were subsequently treated appropriately 
with no major consequences. On the other hand, in 
5 (55.5%, 5/9) patients receiving LMWH, prolonged 
bleeding was observed. Similarly, of the 2 patients 
with delayed bleeding this represented 2/9 (22.2%) 
of those on LMWH. Therefore, 7/9 patients (77.7%) 
on LMWH experienced bleeding, which represented 
10.4% of patients in the entire series. Immediately 
after the procedure, 8 patients (11.9%) experienced 
1 to 7 days of mild irritative symptoms requiring no 
specific treatment, and 5 patients (7.4%) had urgency 
for 10-14 days but none had incontinence, newly 
developed impotence, or required re-operation. Five 
patients (7.4%) required re-catheterization for about 
3 days due to transient urinary retention following the 
removal of the urethral catheter. Mean preoperative 
and postoperative hemoglobin was 12.6 g/dL (range 
8.9 to 14.8) and 11.7 g/dL (range 8.0 to 13.2), respec-
tively (p < 0.62). Mean preoperative and postoperative 
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serum sodium was 138.7 (range 131 to 145) and 138.0 
(range 128 to 142), respectively (p < 0.82). Evaluation 
of the pre- and postoperative hemoglobin and plasma 
sodium levels did not show any significant difference. 
Despite the significant change with respect to hemo-
globin values after the procedure, this change was not 
clinically significant. Saline solution (0.9%) was used 
for irrigation intraoperatively and fluid absorption was 
not observed in any of the patients.
	 The perioperative and postoperative data of 
those who underwent LMWH and those that did not 
are presented (Table-3). Of the sexually active patients 
62% had retrograde ejaculation at 3 and 6 months. No 
other significant complications were observed. Again 
no patient required admission to the intensive care 
unit for severe cardiac problems (such as myocardial 
infarction) during the study.
	 The voiding parameters showed improve-
ment during the early phase of follow-up. The mean 
prostate volume had decreased by 53% after 6 months 
(Table-4).
	 At the end of the 6 months, no postoperative 
complications developed in any patients, i.e. urinary 
tract infection, stress incontinence, cloth retention, 
bladder neck contracture, or urethral stricture.

COMMENTS

	 BPH is the most common cause of bladder 
outlet obstruction in the elderly and it is the most fre-
quent pathology requiring surgical treatment in men. 
Concerning the treatment of this condition, medical 
and surgical options for the treatment infravesical 
obstruction have expanded in recent years (1). Among 
the surgical techniques, the gold standard treatment, 
TURP, has been applied with significant success 
rates for years and it significantly improves urinary 
symptoms and urinary flow. However, it is well known 
that, despite its common acceptance and widespread 
application, complications can be seen in up to 20% of 
cases following a successful intervention (10,19-21). 
Currently, there are a number of minimally invasive 
procedures that may be safe and effective alterna-
tives to TURP. Among these, one promising surgical 
technique is laser prostatectomy (8,9,22).
	 Over the past 10-15 years a variety of endo-
scopic laser techniques have evolved for the treatment 
of BPH that have been associated with less morbidity 
than TURP with a shorter hospital stay. The initial 
type of laser in this field, the Nd: YAG laser, has al-
lowed the performance of prostatectomy in an almost 

Table 2 – Baseline characteristics and preoperative parameters in patients who underwent photoselective vaporization 
of the prostate  surgery.

Mean (range)

Age (years)           71.4 ± 9 (55-80)
Prostate vol. (cc)               73.2 ± 33 (44-120)

Surgery indications (%):
LUTS refractory to medical treatment 54 (81%)
Urinary retention 12 (18%)
Hematuria 1 (1%)

Qmax (mL/sec)  6.8 ± 2.9
Residual urine (mL)   123.6 ± 108.6

IPSS 24.3 ± 5.9

PSA level (ng/mL) 4.52 ± 3.7

IPSS = International symptom scoring system; LUTS = lower urinary tract symptoms; Qmax = maximum flow.
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bloodless field and without absorption of irrigant, 
but long-term follow-up data have demonstrated that 
sloughing of the remaining necrotic tissue may cause 
bladder outlet obstruction and related symptoms for 
a definite period of time after treatment. Moreover, 
patients undergoing these types of laser treatment 
required a longer period for maximum improvement, 
which probably reflects the lack of tissue debunking 
at the time of surgery.

	 Another type of laser used for obstruction 
relief in BPH patients is the holmium laser applica-
tion and this type of laser has been reported to be 
an effective alternative to the “gold standard” for 
large prostates, entailing significantly less blood loss 
and a much shorter catheter time and hospital stay 
(1,2,15).
	 Several studies of high risk cases with dif-
ferent laser types have been performed in the past. In 

Table 3 – Perioperative and postoperative outcomes and follow-up results (LMWH (+) the patients who had low molecular 
weight heparin before the PVP surgery and LMWH (-) those who did not.)

LMWH (+) LMWH (-) p Value*

No. of patients 9 (13%) 58 (87%)
Mean perioperative ± SD

Resection time (min)  52.5 ± 14.8 48.7 ± 12.6 0.07
Serum hemoglobin change (gm/dL) -0.4 ± 0.6 -0.3 ± 0.5 0.72
% Serum hematocrit change -0.4 ± 1.1 -0.5 ± 2.1 0.66
Serum sodium change (mmol/dL) -0.5 ± 1.8 -0.2 ± 2.2 0.81

Postoperative
No. bladder washouts 5 (7%) 7 (10%) 0.01
Mean postoperative stay ± SD (days) 1.9 ± 1.2 1.8 ± 1.3 0.97
Mean catheterization time ± SD (days) 2.2 ± 1.4 2.1 ± 1.7 0.83

No. of complications
No. pts with prolonged bleeding 4 (6%) 1 (1%) 0.01
Re-hospitalization for secondary hemorrhage 2 (3%) - -
Re-hospitalization for acute urinary retention 5 (7%) 0 0.01

* Mann Whitney U test; PVP = photoselective vaporization of the prostate; LMWH = Low molecular weight heparin; PSA = prostate-
specific antigen; Qmax = maximum flow; SD = standard deviation.

Table 4 – Comparative evaluation of all parameters before and after photoselective KTP laser prostatectomy.

Parameter Before treatment 3 months 6 months p Value*

Q-max (mL/sec)   6.8 ± 2.9 21.5 ± 8.8 24.5 ± 9.6  < 0.001
IPSS symptom score 24.3 ± 5.9   8.2 ± 2.3   7.9 ± 2.6  < 0.001
Mean prostate vol. (mL) 73.2 29.7 (-59%) 24.8 (-53%)  < 0.01
Residual urine (mL)  123.6 ± 108.6   43.1 ± 32.9   26.2 ± 18.9  < 0.001
Mean PSA level (ng/mL) 4.52 4.18 4.64 < 0.01

* Friedman test; KTP = potassium titanyl phosphate; IPSS = International symptom scoring system.
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contrast to laser types previously used, the potassium 
titanyl phosphate (KTP) laser has been shown to va-
porize prostatic tissue with minimal coagulation of 
the underlying structures. With use of the KTP laser, 
heat has been found to be concentrated into a small 
volume, which causes the ablation of the tissue by 
rapid vaporization of cellular water by leaving a 2-
mm rim of coagulated tissue. After favorable results 
were obtained in studies of animal models and hu-
man cadavers, the clinical use of 60-80 W KTP laser 
prostatectomy began in selected patients (4,6,7,9,10). 
Again ex vivo studies have demonstrated that larger 
coagulation zones during 80 W KTP laser vaporization 
make this technique a relatively bloodless ablative 
procedure, giving rise to hemostasis, that is highly 
superior to conventional TURP-like tissue resection 
(17). Decreased morbidity (bleeding or other cardiac 
high risk disorders) and shorter hospital stay have 
been reported as the factors resulting in the rapid ac-
ceptance of photoselective vaporization of the pros-
tatic tissue.
	 Yuan et al. have reported 12 months’ results 
from a prospective clinical trial in 128 high-risk men 
with benign prostatic hyperplasia who underwent 
photoselective vaporization of the prostate (23). Ac-
cording to their results, the mean operation time was 
51.6 (22.8) min, the mean catheterization time was 
2.8 (1.6) days, IPSS decreased from 19.2 (6.1) before 
surgery to 6.1 (4.6), Q(max) increased from 7.0 (2.8) 
mL/s to 24.8 (8.0) mL/s, and residual urine decreased 
from 168 (89) mL to 23 (34) mL, 12 months later. All 
these results were similar to our clinical outcomes.
	 On the other hand, Ruszat et al. and Woo et 
al. reported that there was no perioperative discon-
tinuation in drug administration since withdrawal 
would have posed a considerable risk for thrombo-
embolic events (24,25). We stopped anticoagulant 
medication 2 days before surgery in all patients but 
started LMWH, 24 hours after the discontinuation of 
oral anticoagulant because of the coagulation risk. 
We did not observe any complications linked to the 
discontinuation of anticoagulant treatment after the 
surgery.
	 New-generation, high-power potassium titan-
yl phosphate lasers can be used in the day-care setting, 
with minimal risk of complications and without the 
need for postoperative catheter drainage (10,11,17). 

Furthermore, the ability to use this technology in the 
management of relatively large prostates, in a safe 
and effective manner, represents another advantage 
of this technique that makes it preferable to the other 
surgical alternatives including open prostatectomy or 
TURP.
	 Based on our relatively short follow-up data, 
we suggest that high-power KTP lasers represent a 
very significant challenge to the ‘gold standard’ status 
of TURP. KTP laser prostatectomy has been found 
to be sufficiently effective in our patients receiving 
anticoagulant therapy due to certain cardiac prob-
lems. Successful results similar to those produced 
by TURP including significant improvements both 
in IPSS symptom scores as well as maximum flow 
rates were observed in the majority of patients. Again 
residual urine volume decreased significantly after 
laser vaporization. Limited complications were ob-
served and apart from the mild dysuria and urgency 
no major complication that really affects the quality of 
life in the treated patients was observed in our series. 
The urethral catheter was removed within 48 h in all 
patients and most of the patients were discharged the 
following day. More importantly, although mild hema-
turia lasting a couple of days after the procedure was 
observed in some patients, severe hemorrhage requir-
ing intervention was not observed in any patient.
	 Thus, our data confirmed the hemostatic 
efficacy of KTP laser vaporization during its TURP-
like resection with highly effective tissue removal 
especially in high-risk patients by giving rise to hemo-
stasis. On the other hand, 7/9 patients on LMWH ex-
perienced minor bleeding complications in our study 
and so this subgroup had a particular risk although 
none required intervention or transfusion. Despite 
all these successful results, we must emphasize that 
the relatively small number of patients and short fol-
low-up period, the absence of a control group (TURP 
group), and the small number of patients who used 
LMWH during the procedure could be considered the 
drawbacks of our study.

CONCLUSION

	 Our results demonstrate that high-power pho-
toselective laser vaporization prostatectomy is feasible 
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and appears to be safe and effective for quickly reliev-
ing bladder outlet obstruction due to BPH in a day-care 
setting with minimal risk of complications and minimal 
need for postoperative catheterization. Although sev-
eral factors limit the interpretation of the results of this 
study, the procedure could be considered as a promising 
alternative in the treatment of BPH in all but especially 
in high-risk patients receiving anticoagulant therapy. 
However, we suggest that larger randomized clinical 
trials to compare this technique with standard TURP 
and long-term follow-up data are needed to determine 
its efficacy, safety, and durability.
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