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ABSTRACT

Objective: Transurethral resection of the prostate has been the most commonly used procedure for benign prostatic hyperplasia (BPH). The 120W
Greenlight high performance system (HPS)™ laser has evolved as a useful alternative but evidence about its safety is scarce. Our objectives are to
evaluate the safety of the high power HPS. M aterials and Methods: Sixty-one patients who underwent HPS for BPH were retrospectively
followed. Functional outcomes, including improvement of International Prostate Symptoms Score, maximum flow rate, and post-void residual,
were assessed. Perioperative and postoperative events were recorded and compared with those in the published literature. Results: The 120W HPS
resulted in comparable functional improvement in patient symptoms and resulted in significantly shorter hospitalizations, less blood loss and fewer
blood transfusions. No capsular perforation or transurethral resection syndrome was noted. Conclusion: The HPS showed adequate safety among
Talwanese men with BPH.
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INTRODUCTION baseline data. Other assessments included a urinalysis, serum sodium,
hemoglobin and prostate-specific antigen (PSA) levels, and transrectal
Transurethral resection of the prostate (TURP) has been the most ultrasound (TRUS) measurement of the prostate. The American Soci-
commonly used procedure for benign prostatic hyperplasia (BPH) with ety of Anesthesiologists (ASA) score for each patient was calculated
apparently subjective and objective improvement in symptoms [1], but by an anesthesiologist. TRUS-guided biopsies were performed in pa-
the associated bleeding and high complication rates restrict applica- tients with elevated PSA levels or abnormal digital rectal examinations.
tion to a selected population [2,3]. The HPS procedure was performed with a 120W(Greenlight HPS™)
Photoselective vaporization of the prostate (PVP) with an 80W laser generator with the laser energy delivered by a side-firing fiber
potassium-titanyl-phosphate laser has proven to be a useful alterna- through a 24F continuous-flow cystoscope. The energy was absorbed
tive for symptomatic BPH [4,5]. Recently, the more powerful 120W by hemoglobin in the prostate tissue, and it vaporized the prostate
Greenlight high performance system (HPS)™ laser was developed to tissue, resulting in a wide-open TURP-like cavity.
utilize a higher rate of energy and improve efficacy [6-8]. Safety should Serum sodium and hemoglobin levels were determined again
be the major concern with the introduction of this new technology. In within 4 hours after the operation. The operating time, length of
this study, we assessed the outcomes and investigated peri- and post- hospitalization, and intra-operative and early complications were also
operative complications in patients after utilization of the HPS. assessed. Late complications such as urgent incontinence, gross
hematuria, and urinary tract infections were evaluated at each visit
MATERIALS AND METHODS postoperatively. If necessary, a cystoscopy was performed to confirm

the diagnosis of urethral stricture and bladder neck contracture.
From January 2007 to December 2009, 61 men with symptomatic

BPH who had undergone HPS were retrospectively followed. The pro- RESULTS
tocol was approved by the hospital ethics committee and informed
consent was obtained from all patients. Inclusion criteria for the study Baseline data are listed in Table 1. The mean age (= SD) was
were an International Prostate Symptoms Score (IPSS) greater than 7, 74.1 (£ 9.76). Twenty-one patients (34%) were at high operative risk,
maximum flow rate (Qmax) less than 15 mL/s or acute urinary retention. including 13 with ASA scores of 3 and 8 who were under treatment
Patients who had prostate cancer, prior prostatic or urethral surgery, with anticoagulants. The patients had significant improvements in the
or a bladder tumor were excluded from the study. four outcomes after four weeks compared with baseline data (Table

Basic data were recorded after admission. Four outcomes, includ- 2). Compared with updated data for TURP patients [9], our patients
ing the IPSS and quality of life scores, which were evaluated by a had significantly shorter hospitalizations, less blood loss and fewer
questionnaire, Qmax, and post-void residual urine, were evaluated as cases of decreased serum hemoglobin.

Table 3 shows perioperative and postoperative events. Four pa-
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and 1 had a bladder neck contracture (1.6%). The rates of all compli-
cations were lower or comparable to those in TURP series except the
re-catheterization rate which was 8.2% in this study.

Re-intervention was needed in one patient after HPS because of

Table 1. Preoperative Demographicsfor Patients Receive HPS

Mean SD
Age (yrs) 74.1 9.76
Height (cm) 166 6.31
Weight (kg) 65.9 9.60
Body massindex (kg/m?) 24.0 3.09
Prostate volume (gm) 60.9 26.1
Prostatic specific antigen (ng/mL) 7.48 10.4
IPSS 19.6 6.29
Postvoided residual (mL) 211 201
Maximum uroflow (mL/s) 9.83 3.49
Quality of life score 4.61 0.78
Anesthesia scores 214 0.59

HPS=high performance system; |PSS=International Prostate Symptoms Score.

Table 2. The Age-adjusted Outcomes for the Enrolled Patients, Four Weeks

after HPS
Basdine Four weeks after
HPS
Pvalue
Mean  SD Mean SD
IPSS 19.6 6.29 6.14  4.60 <0.001
Postvoided residual (mL) 211 201 408  39.0 <0.001
Maximum uroflow (mL/sec)  9.83 3.49 17.2 6.03 <0.001
Quality of life scores 4.61 0.78 168 071 <0.001
Hospitalization days 354 199
Operation times (mins) 148 535
Blood loss (mL) 456 753
Serum hemoglobin change (g/L) 0.80 0.68
Serum sodium change (mmol/L) 098 156

HPS=high performance system; |PSS=International Prostate Symptoms Score.

Table 3. Preoperative and Postoperative Events during 12 Months of Follow

up
HPS (N=61)
N Percentage

Preoperative events

Under anticoagulants 8 13.1%

Combine bladder stone 4 6.6%

Preoperative urinary retention 8 13.1%
Postoperative events

Blood transfusion 0 0

Blood clots evacuation 1 1.6%

Catheterized when discharge 5 8.2%
Events at follow up

Urgent incontinence 4 6.6%

Gross hematuria need treatments 5 8.2%

Urinary tract infection 4 6.6%

Urethral stricture 2 3.3%

Bladder contracture 1 1.6%

HPS=high performance system.
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persistent urinary retention. No capsular perforation requiring secon-
dary intervention was recorded. No transurethral resection (TUR) syn-
drome was noted in these patients.

DISCUSSION

This study recorded the four functional outcomes after HPS. The
IPSS decreased 70% (13.2 points) from baseline, similar to many pub-
lished series [5,6,9,10] .Because of the almost bloodless nature of the
procedure and the use of saline irrigation during HPS, the surgeon
may have a clear operative field most of the time, which accounts for
the fewer blood transfusions and cases of TUR syndrome, even after a
three-hour surgery. The energy delivered accounts for the success of
the surgery. The more energy applied with more tissue ablation, the
lower the re-intervention rate [11].

The incidence of adverse effects after HPS, including gross he-
maturia (8.2%) and symptomatic urinary tract infection (6.6%), were
similar to that in published laser series [4,10] and lower than that in
TURP. Some PVP studies showed a higher re-catheterization rate after
surgery [11], especially in those with large prostate volumes. All five
re-catheterized HPS patients had prostate volumes larger than 60 mL.
No capsular perforation after HPS was noted as a result of the good
operative field with minimal bleeding.

The cost of PVP is not covered by national insurance in Taiwan, so
patients must pay around 150 to 180 thousand NTD for this procedure.
So patients who can not afford the procedure could be excluded from
the HPS group. However, we think the basic characteristics of our pa-
tients truly reflect the current medical circumstances in Taiwan.

The limitations of HPS in this study were the long operative time
and high recatheterization rate. The vaporization-only technique re-
quires more time, energy and laser fibers during the procedure [12],
especially in the first few cases. The depth of necrotic tissue (coagula-
tion zone) after vaporization is larger than that in the enucleation tech-
nigue and causes temporary urinary retention after the Foley catheter
is removed. We think that modern modified techniques such as vapor-
ization-resection or enucleation methods [12,13] will improve these
drawbacks in the future.

CONCLUSION

Our results show that HPS offers advantages with regards to op-
erative safety. Long-term follow up is needed to evaluate the durability
and possible morbidity for HPS patients.
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