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Lower urinary tract symptoms (LUTS) are common; 60% 
of men suffer from LUTS and its prevalence increases 
with age.1 Initially definitive treatment of benign pros-

tatic obstruction was surgical. With continued develop-
ment and improvements, transurethral resection of prostate 
(TURP) has become the gold standard.

In the 1980s, TURP was the second most common opera-
tion in the United States (among Medicare recipients) after 
cataract extraction.2 

Since the 1980s, however, the development of medical 
treatment and other changes have decreased the number of 
surgical procedures for bladder outlet obstruction by over 
40%.3 As well, the development of minimally invasive sur-
gical therapies (MIST) has decreased the number of TURPs 
performed. Minimally invasive surgical therapies procedures 
include transurethral microwave treatment (TUMT), trans-
urethral needle ablation and laser prostatectomy.

Laser prostatectomies were first developed in the early 
1990s with visual laser ablation of the prostate (VLAP) by 
Costello4 and Roth’s transurethral laser induced prostatec-
tomy (TULIP).5 These procedures, which used the YAG laser 
wave-length, had limitations based on prostate size issues 
and the coagulation effect of the 1024 nm YAG wave length, 
which caused significant rates of irritative side effects which 
sometimes lasted for long periods of time.

Further developments include interstitial laser coagu-
lation of the prostate and holmium laser prostate enucle-
ation and (HoLEP), holmium laser ablation of the prostate 
(HoLAP), which remain in use. Interstitial laser coagulation 
of the prostate has a somewhat variable effect. Holmium 
laser enucleation of the prostate, developed by Gilling and 
colleagues, provides excellent long-term results.6 Issues with 
HoLEP include its high learning curve and complications, 
such as capsular perforation and the need for morcelation. 
These issues have limited its popularity to some degree. 
Laser ablation of the prostate is the most relevant alternative 
to TURP amongst the laser techniques. Developed by Malek 
with the potassium-titanyl-phosphate (KTP)/lithium triborate 
(LBO) 532 nm wavelength,7 Greenlight laser ablation (AMS, 
Minnetonka, MN) has become the most common laser 

technique used in the United States (Fig. 1). The 532 nm 
wavelength is absorbed well by hemoglobin and poorly by 
water. The 533 nm KTP wavelength causes vaporization 
of prostate tissues with a 1 to 2 mm zone of coagulation 
necrosis. This results in a TURP-like defect with little or no 
bleeding. Holmium and thullium lasers have also been used 
to achieve laser ablation.

The most robust data have been accumulated with the 
KTP/LBO (potassium-titanyl-phosphate/lithium triborate) 
wavelength, which has demonstrated that laser ablation of 
the prostate is a worthwhile alternative to TURP. Significant 
advantages are seen with laser ablation with the 532 nm 
wavelength. Superior hemostasis, short learning curve for 
the surgeon, ability to look after the average patient as 
an outpatient, avoidance of TUR syndrome, transfusion, 
and avoidance of secondary declotting procedures are all 
advantages of the technology. The ability to operate on 
an anticoagulated patient is a definite advantage (Table 
1). With more than a decade of experience with KTP/LBO 
laser ablation, we have accumulated long-term data show-
ing stable durable results (Table 2).8 Direct comparison of 
TURP and KTP photoselective vaporization of the prostate 
(PVP) show equivalent results (Table 3).9-12 Moreover, the 
direct costs of PVP laser ablation is cheaper than MISTs and 
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Fig. 1. Number of procedures (as determined by US Medicare), 2008.2 TURP = 
transurethral resection of the prostate; HoLAP = holmium laser ablation of the 
prostate; PVP = photoselective vaporisation of the prostate; HoLEP = holmium 
laser enucleation of the prostate. 
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TURP ($4291.00 vs. $3368.00 in Australia).13 There are also 
potential advantages for patients in terms of lower morbidity 
and earlier return to work. Its effectiveness appears to confer 
an advantage over other minimally invasive techniques.12 

One problem with Greenlight laser procedures has been a 
frequency urgency syndrome which is seen in 5% to 15% 
of patients. As surgeons pass their 20-case learning curve 
and become more adept at vaporizing with higher power 
output range of the laser (vaporation increases, coagula-
tion and irritation decreases), this percentage will decline. 
Medical intervention with nonsteroidal anti-inflammatory 
drugs, phenazopyridine and anti-cholinergic agents may be 
used. Typically symptoms resolve in 6 weeks. 

Any advantage of TURP in terms of ability to diagnose 
prostate cases on histologic analysis can be countered by fol-
lowing the predictable 30% drop in prostate-specific antigen 
with PVP. Transrectal biopsy is still possible after PVP and 
it is important that neoplasm be detected in patients after 
PVP. Neither TURP nor PVP are a primary diagnostic tool 
for prostate cancer. 

New improvements in laser power and development 
in systems for the 532 nm wavelength will be helpful in 
improving the results from laser ablation. As well, bipolar 
resection and plasma resection may also have the ability 
to improve TURP’s clinical outcome. Early experiences 
with bipolar resection have been challenging in terms of 
speed of resection and hemostasis, but this may improve 
with time. Ideally, a randomized trial would generate the 
best possible level; this would provide evidence to com-
pare PVP laser prostatectomy and TURP. A study is ongoing 

of these modalities with McMaster University, Hamilton, 
Ontario, Canada and the PATH (Programs for Assessment 
of Technology in Health) program for the evaluation of new 
medical technologies. Large prostates continue to be a chal-
lenge both for regular TURP and laser ablation. Large glands 
can be looked after with the 120-watt laser system. A hybrid 
combination of vaporization and resection developed by 
Dr. R. R. Gonzalez allows laser resection of prostates over 
100 cc with safety (personal communication). A randomized 
trial of 120 patients with 3-year data using the 120-W HPS 
Greenlight laser compared to conventional TURP showed 
that PVP is clinically equivalent to TURP. This provides a 
boost to the evidence supporting PVP’s clinical benefit.14  
Current improvements in fibre durability and laser power 
will also allow the treatment of larger prostates. PVP laser 
may not only be an alternative to TURP, it may ultimately 
supplant it. Hopefully, the patient will ultimately be the 
winner. Until these data are published, we have sufficient 
evidence that PVP laser ablation generates equivalent results 
to TURP with improved side effect profiles and lower cost. 
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Table 1. Long-term follow-up in patients treated with photoselective vaporization of the prostate

Time point
Baseline (SD) 

(n = 94)
6 months (SD) 

(n = 76)
1 year (SD) 

(n = 66)
2 years (SD) 

(n = 48)
3 years (SD) 

(n = 32)
5 years (SD) 

(n = 14)

AUA-SI 22 (6) 4.6 (2.3) 3.8 (2.4) 3.7 ( 2.2) 3.4 (1.7) 2.6 (1.6)

Qmax (mL/sec) 7.8 (2.3) 26.4 (9.5) 27.1 (10.6) 26.6 (11.3) 23.6 (9.2) 22.2 (9.0)

PVR (mL) 197 (143) 37 (34) 43 (52) 18 (28) 23.6 (28) 25 (26)
Patients with 1- to 5-year follow-up were treated with the 60W and 80W potassium-titanyl phosphate laser.12 All follow-up values were significant compared with baseline (p < 0.0001). SD = 
mean standard deviation; AUA-SI = American Urological Association Symptom Index; Qmax = maximum flow rate; PVR = post-void residual urine. 

Table 2. Comparative clinical outcome with photoselective vaporisation of the prostate and transurethral resection of the  
prostate

IPSSa Qmax (mL/sec)* PVR (mL)*
Baseline 6 months Percent 

change from 
baseline

Baseline 6 months Percent 
change from 

baseline

Baseline 6 months Percent 
change from 

baseline

PVP (n=64) 18.1
(5.9)

5.2
(2.1)

71.3%
p < 0.001

6.9
(1.9)

18.1
(10.3)

162.3%
p = 0.01

146.1 (106.9) 12.9 (28.1) 91.2%

TURP (n=37) 17.3
(6.3)

4.8
(1.6)

72.3%
p < 0.001

6.9
(2.2)

19.1
(11.0)

176.8%
NS

120.7
(49.0)

14.4
(8.3)

88.1%
NS

A total of 86 patients were evaluable at 6 months.12 IPSS = International Prostate Symptom Score; Qmax = maximum flow rate; PVP = post-void residual urine; PVP = photoselective vaporization 
of the prostate; TURP = transurethral resection of the prostate. *Comparison between treatment groups was not significant at 6 months for any parameter. 
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Table 3. Comparison of transurethral resection and laser ablation of the prostate 

KTP/LBO laser ablation of the prostate TURP
1. Outpatient Yes >90% No

2. “TUR” syndrome (of hyponatremia, 
confusion, seizures, glycine toxicity)

No Up to 2%

3. Suitable for anticoagulated patients Yes No

4. Transfusion Rare 0.4 > 7.1%

5. Retrograde ejaculation 25-50% 50-75%

6. Secondary declotting procedure No 1.3%

7. Intraoperative bleeding Rare 0.4 > 21%

8. Learning curve 15-20 cases 50 cases
KTP = potassium-titanyl-phosphate; LBO = lithium triborate. 
Adapted from Wosnitzer et al.10
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