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Objectives: To evaluate the safety and effectiveness of
the combined photoselective vaporization of the prostate
(PVP) and bipolar transurethral resection of the prostate
(TURP) in high-risk symptomatic patients with large

pr ostates.

Methods: Between January 2007 and January 2010, a
prospective study was performed in Shandong Provincial
Hospital, Shandong University, Jinan, Shandong
Province, China. One hundred and one patients
presenting with various kinds of systematic diseases, and
with an American Society of Anesthesiologists score of 3
or greater underwent PVP plus bipolar TURP for severe
lower urinary tract symptoms due to benign prostatic
hyperplasia with prostatic volume greater than 80 ml.
The International Prostate Symptom Score (IPSS) and
quality-of-life questionnaire (IPPS-Qol), maximum
flow rates (Qmax), postvoid urine residues (PVR), and
MRI prostatic volumes were recorded. Perioperative data,
functional outcome, and complications were evaluated.
Patients were reassessed at 3, 6, and 12 months.

Results: The mean operation time was 68.5+23.9 minutes.
The mean pre- and post- operative prostate volumes
were 102.2+33.1 ml and 40.4+15.6 ml. No severe
complications were observed. Significant differences in
IPSS, Qmax, and PVR values were recorded within the
follow-up period.

Conclusions: The results of our study show that PVP
plus bipolar TURP have an excellent efficiency and low
morbidity in high-risk patients with large prostates.
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enign prostatic hyperplasia (BPH) is one of the most

frequent diseases in men, and a major cause of lower
urinary tract symptoms (LUTS). The aim of endoscopic
treatment for BPH is to remove as much of the prostatic
tissue as possible with low complications and short
hospitalization and catheterization time.! Transurethral
resection of the prostate (TURP) has been the gold
standard of treatment for symptomatic BPH for many
decades. However, despite its effective results, TURP is
of limited use due to morbidities such as bleeding and
TUR syndrome, especially in the treatment of patients
presenting with grave concomitant diseases.” Therefore,
several minimally invasive alternative treatment
modalities are developed. One such therapeutic
alternative is transurethral photoselective vaporization
of the prostate (PVP), which is performed with the
Greenlight laser at 532 nm. Since the introduction of
the 80-W high-power generator in 2001, encouraging
results of PVP have been published.! The PVP has gained
broad acceptance because of its excellent intraoperative
safety.’ At the same time, several studies showed that
parameters such as reduction of prostate volume and
operating time were in favor of TURP* In our prospective
study, we studied the efficacy, and safety of PVP plus
bipolar TURP in high-risk patients accompanied with
prostate volumes greater than 80 ml.

Methods. Between January 2007 and January 2010, a
prospective study was performed in Shandong Provincial
Hospital, Shandong University, Jinan, Shandong
Province, China. One hundred and one patients with
high surgical risk underwent PVP in combination
with bipolar TURP for lower urinary tract symptoms
due to BPH. Prostate size was measured by MRI, and
only the patients with an overall prostatic volume larger
than 80 ml were accepted. The preoperative evaluation
also included medical history, physical examination,
including digital rectal examination, routine urine
and blood analyses, including determination of serum
prostate-specific antigen (PSA) level. The maximal
urinary flow rate (Qmax), and average urinary flow
rate, and postvoid residual urine (PVR) volumes were
measured. Patients were also asked to complete the
International Prostate Symptom Score and quality-
of-life questionnaire (IPPS-QoL). The postoperative
prostate volume was measured by MRI at the day before
discharge. All patients were reevaluated at discharge
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and 3, 6, and 12 moths postoperatively. At each point
International Prostate Symptom Score (IPSS), Qmax,
PVR, and adverse events were assessed. Serum PSA levels
were measured at 3, 6, and 12 months postoperatively.

Inclusion criteria for surgery comprised Qmax less
than 15 ml/s or transvesically measured PVR more
than 100 ml in conjunction with an IPSS greater than
7. Ciriteria for patient exclusion from the study were
patients with documented or suspected prostate cancer,
neurogenic bladder disorder, urethral strictures, PVR
greater than 400 ml, any previous prostatic, bladder
neck, or urethral surgery.” The American Society of
Anesthesiologists (ASA) gradingsystemwasapplied by the
same anesthetist for each patient to estimate the health
status and to assess the risk of anesthesia. In the present
study, high risk was defined as patients presenting with
various kinds of systematic body diseases and with ASA
score of 3 or greater. The patient population data is listed
in Table 1. All patients signed an informed consent and
the protocol was approved by the ethics committee of
our hospital.

Technique. The operation was performed under
spinal anesthesia. All surgical procedures were
completed by 2 experienced surgeons, both of whom
had performed >600 TURPs and >300 PVPs before
starting the study. Endoscopic examination of the
bladder and prostatic urethra was carried out before
the procedure. Bipolar TURP was performed by the
Olympus transurethral resection in saline (TURIS)
system. The Surgmaster™ (Olympus, Tokyo, Japan)
generates a high frequency current that passes through
the active electrode (resection loop) and returns via the
return electrode (sheath of resectoscope). The generator
setting for cutting and coagulation were 180-W and
100-W. The PVP was performed with an 80-W KTP
side-firing laser (GreenLight PVTM, Laserscope®, San
Jose, CA, USA) system. The KTP/532 laser energy
was delivered by a GF side-deflection fiber with a 23F
continuous-flow cystoscope. Saline solution was used
for irrigation during surgery. The surgical technique can
be divided into 2 steps: Firstly, bipolar TURP is used
to eliminate most of the adenoma. The bladder neck,
median lobe, and lateral lobes of the prostate are removed
consecutively. Afterward, remnant tissue, including the
apical prostatic portion is vaporized very precisely by the
KTP-laser. Special care is taken in order to protect the
verumontanum as well as the external sphincter. Finally,
the KTP-laser is used to ensure optimum coagulation
and create a bloodless surgical field. At the end of the
procedure, the capsular fibers are visible and a large
cavity is obtained. In cases where there was perceivable
angiectasis on the surface of the prostate, PVP was
first applied to stop bleeding before bipolar TURP was

performed. Postoperatively, a 20F triple-lumen catheter
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was inserted into the bladder. Antibiotic prophylaxis
was administered both preoperatively and for 7 days
postoperatively. Perioperative parameters including
operation time, postoperative changes of hemoglobin
and serum sodium, hospital stay, catheter removal time,
and intra- and early postoperative complications were
evaluated.

Statistical analysis. Data were presented as
mean+SD. Statistical analysis was performed with the
use of the Statistical Package for Social Sciences version
12.0 (SPSS Inc., Chicago, IL, USA). Related variables
were compared using the Wilcoxon test. A p-value of less
than 0.05 was considered to be statistically significant.

Results. The procedure was performed successfully
in all 101 patients. All patients were followed for 12
months. The patient is population and their preoperative
data are listed in Tables 1 & 2. Figure 1 shows the result
obtained in one case with large adenoma and an
accentuated middlelobe. During the operation, there was
no perforation of the bladder wall or prostatic capsule.
None of the patients required blood transfusion, and no

Table 1 - Patient’s population (N=101).

Cases Frequency
Hypertension 57
Ischemic heart disease 24
Cerebrovascular accident 14
Arrhythmia 9
Renal insufficiency 7
Diabetes mellitus 39
Chronic obstructive pulmonary disease 25
Patients with more than one diseases 30
Patients on anticoagulant therapy 26
Table 2 - Perioperative data.
Data Mean + SD
Preoperative
Age 77.5+9.5
PSA (ng/ml) 4.8+3.7
Prostate volume (ml) 102.2 + 33.1
Serum sodium (mmol/l) 140.6 + 2.9
Hemoglobin (g/dl) 145+ 2.1
Intraoperative
Operating time (min) 68.5 +23.9
Applied energy (k]) 72.1 £18.8
Resected prostate tissue (g) 59.0 + 13.2
Postoperative
Prostate volume (ml) 40.4 + 15.6
Serum sodium (mmol/l) 137.6 + 3.2*
Hemoglobin (g/dl) 13.1 + 1.9*
Catheterization time (d) 21+1.2
Hospitalization time (d) 45+3.7

Statistical comparison of serum sodium and hemoglobin
between pre- and post- operative value performed using
Wilcoxon test (SPSS 11.5) *p>0.05. PSA - prostate-specific antigen

serum electrolyte abnormalities due to intraoperative
fluid absorption were observed. The catheter was usually
removed the next morning. Seven patients received
postoperative bladder irrigation for 24 hours because of
slight hematuria, and the catheterization time in this
group was longer than usual. Most of these 7 patients
were under ongoing oral anticoagulation. The baseline
values and postoperative measurements of IPSS, QOL,
Qmax, and PVR atdifferent points during the 12 months
follow-up period are summarized in Table 3. Significant

Figure 1 - Magnetic resonance imaging showing a) before and b) after
the procedure. Prostate volume as determined by MRI
varied from approximately 103.1 ml before the operation to
39.9 ml after the treatment and 61.6 g adenoma were resected.
‘The applied laser energy was 69.8 k] and the surgical time was
61.5 minutes. (Arrows denote the resection of large prostate
adenoma)

Table 3 - Follow-up of subjective and objective voiding parameters.

Parameters  Baseline Discharge 3 months 6 months 12 months
IPSS 29.3£6.7 10.3+6.1°  8.1£5.17  6.9x4.7% 7.1#4.3*
QOLscore  3.3+1.8  1.9+1.2° 1.1+1.0° 0.9+0.9% 0.9+0.7%
Qmax (ml/s)  7.1£3.1 13.9+8.6" 18.1#9.6" 17.9+8.9* 17.7+10.1*
PVR (ml) 237+250 21428 25£31% 27+34*% 23+35°
PSA(ng/ml)  4.8+3.7 - 2.33.3"  2.1£2.9%  2.1£2.6°

*p<0.0001, $9=0.005, £5>0.05.

Data presented as mean+SD. Statistical comparison to the previous
value performed using Wilcoxon test (SPSS Version 11.5).
IPSS - International Prostate Symptom Score, QOL - quality-of-life,
Omax - maximal urinary flow rate, PVR - postvoid residual urine,
PSA - prostate-specific antigen
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clinical improvement of all parameters evaluated were
achieved and maintained throughout the 12-month
follow-up period. Transient mild to moderate dysuria
was seen in 8 patients postoperatively. Three patients
wentinto transient retention and had to be recatheterized
temporarily. After an additional 4-7 days, the catheter
was successfully removed in all these patients. Urinary
tract infection was reported by 10 patients. A self-
limiting urinary incontinence occurred in 3 cases. These
patients were usually treated successfully by pelvic floor
muscle training. Urethral strictures developed in 3 cases
and were effectively managed with urethral dilatations.

Discussion. Transurethral resection of the prostate
is currently considered to be the reference-standard
minimally invasive surgical treatment for BPH; however,
it can cause immediate and postoperative morbidity,
such as a hemorrhage requiring blood transfusion, and
the risk of dilutional hyponatremia.® In an attempt to
minimize the morbidity of TURD, various alternative
procedures have been developed, which might be more
appropriate for the aged, and patients at high risk.”
Among these, holmium laser enucleation of the prostate
(HoLEP) and PVP have demonstrated similar efficacy
to TURP! As a prostate-size independent technique,
the advantages of HoLEP compared with conventional
surgery include reduced blood loss, lack of TUR
syndrome, and shorter convalescence time. Yet, HoLEP
is associated with a steeper learning curve, longer
operation time, and difficulty in tissue removal.® Despite
the excellent intra- and postoperative safety, HoLEP
is primarily restricted to a few centers of excellence
with high expertise.! A positive correlation between
experience of the surgeon and rate of complications
was reported.” In a recent study by Martin et al,” of the
130 patients who underwent HoLED, 8 (6.7%) were
found to require transfusion postoperatively.” While the
holmium laser is used as an incisional and dissecting
tool mimicking the action of the index finger in open
prostatectomy, PVP is a TURP-like technique relatively
easy to learn.

Since the 80-W high-power generator is available,
encouraging results with excellent efficacy and safety
of PVP with relatively long-term follow-up have been
published.'®" In the first study comparing PVP and
TURP by Bachmann,’ these 2 techniques were similar
in improving symptoms and urinary flows in treating
small and moderately sized prostates.’” The PVP was
reported superior to TURP in terms of intraoperative
and perioperative parameters, such as blood loss,
catheterization time, and hospital stay.'*'* As there
were no blood transfusion requirements and no fluid

04Photoselective20100427.indd 1323

absorption, this technique can be applied to high-risk
patients relatively safely. Several studies were performed
on patients with ongoing oral anticoagulation, and
no severe perioperative complications were observed.
Anticoagulant therapy was not a contraindication for
the use of the 80W KTP laser procedure.’"”

However, PVP has some inherent disadvantages. The
efficacy of PVP in treatment of large prostate remains
controversial.® Vaporization procedures will achieve less
tissue ablation compared with resection techniques.
Compared with PVD, the percentage of the reduction
in prostate volume was significantly higher in the
TURP group.” In a study by Te et al,"” an observable
association was noted between the preoperatively
measured prostate volume and the outcome after PVPY
Horasansli et al'* compared the short-term outcomes
of PVP and TURP for glands >70 ml." They reported
that TURP is more effective than PVP in terms of the
prostatic volume reduction and early functional results
of TURP in terms of symptom scoring, and objective
parameters were superior to PVP Furthermore, the
reoperation rate was significantly higher in the PVP
group. However, according to another study by Ruszat
et al,'” no significant differences were observed in
functional outcome parameters between patients with
small and large prostates undergoing PVP, except higher
retreatment rates.'” In addition, access to tissue can be
challenging and time-consuming in complex gland
geometries with large lobes in PV, Thus, the operation
time of PVP is rather longer than TURD, which means
increased surgical risk especially in high-risk patients.
An early reoperation rate was also in favor of TURP'®
Moreover, vaporization efficiency is impaired after
applying energy of approximately 150 kJ, owing to a
functional deterioration of the fiber.?® Usually, more
than one fiber is needed for large prostates, and the
costs for surgical equipment increase.Meanwhile, the
use of TURP in treating large prostates in high-risk
patients is limited mainly due to intraoperative and
postoperative morbidities such as bleeding with the need
for transfusion, and transurethral resection syndrome.?!
Bipolar TURP, the most significant modification of
TURD, is clinically comparable to monopolar TURP
with an improved safety profile.? Several studies have
proven that no clinically relevant differences in short-
term efficacy exist between these 2 techniques.”* As
saline solution is used for irrigation during surgery,
bipolar TURP has an advantage of reducing the
decline in postoperative serum sodium levels and the
risk of TUR syndrome. As a solution for the patients
with large adenomas and serious systemic medical
problems, the combination of the 2 techniques, PVP
and TURD has been introduced. Application of laser
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coagulation decreases the morbidity of TURP because
less bleeding occurs. No patient in our study required
any blood transfusion. Also, the catheterization time
decrease markedly to only 2.1+1.2 days. On the other
hand, with the help of bipolar TURE more tissue
can be resected and the disadvantages of PVD, relative
long operating time and the inability to sample tissue
for histologic evaluation, are avoided. Our data shows
that the portion of ablated tissue is estimated to reach
60.5% by combining vaporization and resection, and a
favorable perioperative outcome after combined therapy
is achieved. In addition, the procedure has the potential
to reduce health care expenses for the treatment of BPH.
Usually, a second fiber was needed to attain a sufficient
de obstruction of the prostatic cavity in vaporization
of large prostate by PVP!"” Combined with the bipolar
TURRP, the energy required in PVP is obviously reduced.
In our study, the mean energy applied in the procedure
was 72.1 k] and one laser fiber was sufficient for the
procedure. Compared with traditional TURD, although
the disposable laser fiber cost is significant, cost saving
may become evident because of shorter hospital stay
and lower incidences and less severity of peri- and
postoperative complications, especially in high-risk
patients.

Finally, although the technique provides a satisfactory
outcome in our series, it must be stressed that further
reliable long-term data and large-scale randomized trials
are needed to draw definitive conclusions regarding the
safety and efficacy of the procedure.

In conclusion, the results of our study demonstrate
that PVP plus bipolar TURP have excellent efficiency
and low morbidity in men with large prostates. The
procedure could be applied in a safe manner for the
treatment of large prostate adenoma in high-risk
patients. However, further evaluation is necessary,
with randomized clinical trials and longer follow-up
period, to reinforce the present findings and to reveal its
durability and limitations.

Acknowledgment: Dr. Yong Zhao and Dr. Ji Chen, contributed
equally to the work.

References

1. Tzortzis V, Gravas S, de la Rosette J, Minimally invasive surgical
treatments for benign prostatic hyperplasia. Eur Urol Suppl
2009; 8:513-22.

2. Rassweiler J, Teber D, Kuntz R. Complications of transurethral
resection of the prostate (TURP) - incidence, management,
and prevention. Eur Urol 2006; 50: 969-980.

3. Naspro R, Bachmann A, Gilling P, Kuntz R, Madersbacher S,
Montorsi E et al. A review of the recent evidence (2006-2008)
for 532-nm photoselective laser vaporisation and holmium laser
enucleation of the prostate. Eur Urol 2009; 55: 1345-1357.

1324 Saudi Med J 2010; Vol. 31 (12)

WWW.Smj.org.sa

04Photoselective20100427.indd 1324

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Ricken M, Mundorff NE, Bonkat G, Bonkat G, Wyler S,
Bachmann A. Complications of laser prostatectomy: a review of

recent data. World J Urol 2010; 28: 53-62.

. Bachmann A, Schurch L, Ruszat R, Wyler SE Seifertc HH,

Miiller A, et al. Photoselective vaporization (PVP) versus
transurethral resection of the prostate (TURP): a prospective
bi-center study of perioperative morbidity and early functional
outcome. Eur Urol 2005; 48: 965-972.

. Burke N, Whelan JB Goeree L, Hopkins RB, Campbell

K, Goeree R, et al. Systematic review and meta-analysis of
transurethral resection of the prostate versus minimally invasive
procedures for the treatment of benign prostatic obstruction.
Urology 2010; 75: 1015-1022.

. Yu X, Elliott SB, Wilt TJ, Mcbean AM. Practice patterns in

benign prostatic hyperplasia surgical therapy: the dramatic
increase in minimally invasive technologies. J Urol 2008; 180:

241-245.

. Ahyai SA, Gilling P, Kaplan SA, Kuntz RM, Madersbacher §,

et al. Meta-analysis of functional outcomes and complications
following transurethral procedures for lower urinary tract
symptoms resulting from benign prostatic enlargement. Eur

Urol 2010; 58: 384-397.

. Martin AD, Nunez RN, Humphreys MR. Bleeding after

holmium laser enucleation of the prostate: Lessons learned the
hard way. BJU Int 2010; 26. [Epub ahead of print]

Hai MA, Malek RS. Photoselective vaporization of the prostate:
initial experience with a new 80w KTP laser for the treatment
of benign prostatic hyperplasia. J Endourol 2003; 17: 93-96.
Malek R, Kuntzman R, Barrett DM. Photoselective potassium-
titanyl-phosphate: observations on long-term outcomes. J Urol
2005; 174: 1344-1348.

Bouchier-Hayes DM, Anderson P, Van Appledorn S, Bugeja
B, Costello AJ. KTP laser versus transurethral resection: early
results of a randomized trial. J Endourol 2006; 8: 580-585.
Bouchier-Hayes DM. Photoselective vaporization of the
prostate-towards a new standard. Prostate Cancer Prostatic Dis
2007; 10 (Suppl 1): S10-S14.

Horasanli K, Silay MS, Altay B, Tranriver di O, Sarica K,
Miroglu C. Photoselective potassium titanyl phosphate (KTP)
laser vaporization versus transurethral resection of the prostate
for prostates larger than 70ml: a short-term prospective
randomized trial. Urology 2008; 71: 247-251.

Sandhu JS, Ng CK, Gonzalez RR, Kaplan SA, Te AE.
Photoselective laser vaporization prostatectomy in men receiving
anticoagulants. J Endourol 2005; 19: 1196-1198.

Ruszat R, Wyler S, Forster T, Reich O, Stief CG, Gasser TC, et
al. Safety and effectiveness of photoselective vaporization of the
prostate (PVP) in patients on ongoing oral anticoagulation. Eur
Urol2007; 51: 1031-1041.

Ruszat R, Seitz M, Wyler SE Abe C, Ricken M, Reich O, et
al. Greenlight laser vaporization of the prostate: single-center
experience and long-term results after 500 procedures. Eur Urol
2008; 54: 893-901.

Ricken M, Ebinger Mundorff N, Bonkat G, Wyler S, Bachmann
A. Complications of laser prostatectomy: a review of recent
data. World J Urol 2010; 28: 53-62.

Te AE, Malloy TR, Stein BS, Ulchaker JC, Nseyo UO, Hai
MA. Impact of prostate-specific antigen level and prostate
volume as predictors of efficacy in photoselective vaporization
prostatectomy: analysis and results of an ongoing prospective
multicentre study at 3 years. BJU Int 2006; 97: 1229-1333.

12/710 8:11:49 AM



20.

21.

22.

Endoscopic treatment of BPH ... Zhao et al

Bachmann A, Ruszat R, Wyler S, Reich O, Seifert HH, Miiller
A, et al. Photoselective vaporization of the prostate: the basel
experience after 108 procedures. Eur Urol 2005; 47: 798-804.
Reich O, Gratzke C, Bachmann A, Seitz M, Schlenker B,
Hermanek P, et al. Morbidity, mortality and early outcome of
transurethral resection of the prostate: a prospective multicenter
evaluation of 10,654 patients. J Urol 2008; 180: 246-249.
Mamoulakis C, Trompetter M, de la Rosette ]. Bipolar
transurethral resection of the prostate: the “golden standard”
reclaims its leading position. Curr Opin Urel 2009; 19: 26-32.

23.

24.

25.

Singh H, Desai MR, Shrivastav B, Vani K. Bipolar versus
monopolar transurethral resection of prostate: randomized
controlled study. J Endourol 2005; 19: 333-338.

Ho HSS, Yip SKH, Lim KB, Fook S, Foo KT, Cheng CWS.
A prospective randomized study comparing monopolar and
bipolar transurethral resection of prostate using transurethral
resection in saline (TURIS) system. Eur Urol 2007; 52: 517-
524.

Autorino R, Damiano R, Di Lorenzo G, Quarto G, Perdona
S, D’Armiento M, et al. Four-year outcome of a prospective
randomised trial comparing bipolar plasmakinetic and
monopolar transurethral resection of the prostate. Eur Urol

2009; 55: 922-929.

04Photoselective20100427.indd 1325

Related topics

Arafa MA, Rabah DM, Abdel-Gawad E, Ibrahim FK. Association of physicians’
knowledge and behavior with prostate cancer counseling and screening in Saudi Arabia.

Saudi Med J2010; 31: 1245-1250.

Lin YH, Jiang YG, Li MC, Luo Y, Wang JS. Effects of prostate manipulation on serum
total and free prostate specific antigen, and free-to-total prostate specific antigen ratio.

Saudi Med ] 2005; 26: 1303-1304.

Al-Ghamdi FA, Al-Khattabi MA. Ovarian mucinous cystadenocarcinoma of low
malignant potential associated with a mature cystic teratoma. Saudi Med J 2010; 31:
999-1004.

Abdel-Meguid TA, Mosli HA, Al-Maghrabi JA. Prostate inflammation. Association with
benign prostatic hyperplasia and prostate cancer. Saudi Med J 2009; 30: 1563-1567.

www.smj.org.sa  Saudi Med J 2010; Vol. 31 (12)

1325

12/710 8:11:49 AM



