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Abstract 
Transurethral resection of the prostate (TURP) is 
considered the gold standard surgical treatment of 
symptomatic benign prostatic hyperplasia. TURP has 
gained ground in urologic centers of excellence for 

its effective long term results with low incidence of 
complications. Far away from excellence, it associated 
with blood loss, and TUR syndrome particularly in patients 
with larger prostates. For this reasons, many minimally 
invasive new techniques have been implemented in recent 
years. Bipolar technique has recently been introduced, 
to minimize the complications of the standard TURP 
technique.
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Core tip: This is a review article about the current 
status of clinical applications of bipolar technology for 
endoscopic treatment of bladder outlet obstruction 
caused by benign prostatic hyperplasia. Also contains 
valuable updated comparisons to the transurethral 
resection of the prostate procedure using monopolar 
technology.
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INTRODUCTION
Transurethral resection of the prostate (TURP) is 
considered the gold standard surgical treatment of 
symptomatic benign prostatic hyperplasia[1]. 

TURP has gained ground in urologic centers of 
excellence for its effective long term results with low 
incidence of complications[2]. Far away from excellence, 
it associated with blood loss, and TUR syndrome 
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particularly in patients with larger prostates[3] particularly 
in patients with larger prostates[4].

For this reasons, many minimally invasive new 
techniques have been implemented in recent years[5]. 
Bipolar technique has recently been introduced, to 
minimize the complications of the standard TURP 
technique[6].

BASIC PRINCIPLES AND PHYSICS
In bipolar electro surgery, the same electrode contains 
both the active and passive poles and the energy is 
confined to the site of surgery. While the standard 
monopolar technique, the energy travel through the 
body toward skin pad. Also monopolar systems require 
more voltage to produce its effect. Advanced bipolar 
systems can modify the voltage delivered to the tissue 
according to the tissue reaction during resection[7].

The main advantage of the bipolar technique that 
we can use normal saline as an irrigation fluid while in 
the standard monopolar technique we can use glycine, 
sorbitol, and mannitol as irrigation fluids. This will 
avoid the incidence of dilutional hyponatremia and TUR 
syndrome increasing the safety profile of the surgery 
even in large prostate[7].

The first bipolar TURP system was developed in 
the 1990s using the PlasmaKinetic® (PK) technology 
(Gyrus-ACMI, South-borough, MA) and consisted of a 
vaporizing electrode (PK V electrode) using saline as 
an irrigating fluid. The invention of the current 4-mm 
loop configuration electrode improved this technique[7]. 

The loop in bipolar system made of platinum 
iridium to withstand the electrical and thermal stresses 
of plasma, while in the standard monopolar technique; 
it is made of tungsten. 

In the bipolar technique, the mechanism for coa
gulation starts by dissipation of the energy as heat 
within the vessel walls; a coagulum will be formed 
from the blood and the tissues to seal the bleeding 
vessel. This will be associated with white blanching 
of tissue indicating the formation of coagulum and 
shrinkage of the collagen. The lower voltage and 
temperatures minimizes charring of the tissue[7].

In the standard TURP technique, no enough time 
is available to do simultaneous hemostasis during 
resection. The reduced voltage in bipolar technique 
provides time to do simultaneous hemostasis during 
the resection[7]. 

Three technique of bipolar prostatectomy are available; 
the first technique is Bipolar plasma vaporization which 
requires a bipolar high-frequency generator with the 
power output set at 290W and 120W for vaporisation 
and coagulation modes, respectively. A continuous-
flow irrigation is mandatory to improve the visibility and 
elimination of bubbles associated with vaporization. The 
technique starts at the bladder neck, then the lateral 
lobes followed by the anterior lobe, and, at the end, the 
apical part of the prostate[8]. The second technique is 
Enucleation (Plasmakineticenucleation of the prostate) 

which is similar to HoLEP, and it was previously designed 
by Hochreiter et al[9]. Bladder irrigation is necessary until 
hematuria sufficiently resolved[10]. The third technique 
is Bipolar TUR-P (TURIS) which is similar to monopolar 
TURP[11]. 

DISCUSSION
According to the data from 10 randomized controlled 
trials comparing bipolar technique and the standard 
TURP technique which were analyzed by Ahyai et al[11], 
the amount of resected tissue was not statistically 
significantly between the two techniques[12,13]. Also, 
the functional outcome in terms of symptoms score, 
Q max, PVRU and quality of life was not statistically 
significantly between the two techniques. Pressure 
flow study showed similar results at 12 mo after the 
two techniques[14]. 

The length of catheter time after monopolar TURP 
appeared slightly longer compared to the bipolar 
technique. Blood loss and blood transfusion was com
parable in both techniques. TUR syndrome was not 
reported as a complication after the bipolar technique. 
The operation time was always more than one hour, 
and with the resected tissue did less than 37 g[15]. 
Postoperative urinary retention, clot retention, and UTI 
were significantly less common in bipolar technique 
than in the mono polar technique[15].

Three studies showed a higher incidence of stricture 
formation in the bipolar technique after one year 
follow up[15-17] while two studies showed similar results 
between the two techniques[13,18] .

Mamoulakis et al[19] in their Meta analysis 2009 
concluded that bipolar TURP had higher safety profile 
than the mono polar technique on the short term follow 
up data while long term follow up data is still missing 
particularly the incidence of urethral stricture. 

According to four randomized controlled trials done 
between 2003 and 2007, with follow up data available 
at 3 year[20-23], the change in IPSS, QoL, and PVRU 
was comparable between the two techniques. The 
improvement of Qmax was statistically significant in 
favor of TURP. 

The catheter time was longer after mono polar 
technique compared to the bipolar technique (mean: 
2.8 d vs 1.3 d). Intra operative and peri operative 
complications were more statistically significant in the 
standard mono polar TURP compared to the bipolar 
TURP. Postoperative AUR was relatively higher in 
the bipolar technique compared to the mono polar 
technique. Fung et al[12] and Dunsmuir et al[20] reported 
AUR rates following the bipolar technique of 19% and 
30%, respectively. Eleven percent incidence of clot 
retention has been reported in the bipolar technique[22]. 

According to the study of Kaya et al[23] with 3 year 
of follow-up, the improvement in IPSS and Qmax were 
significantly worse and that the need for secondary 
surgery was significantly more after bipolar technique 
(12%) compared to the monopolar technique (6.6%). 
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However, this study has limitations of small sized sample 
15 monopolar techniques vs 25 bipolar techniques[23].

Tefekli et al[21] at a mean follow-up of one and half a 
year, demonstrated that postoperative severe storage 
symptoms, acute urinary retention, and urethral 
stricture formation were higher in the bipolar technique 
compared to the monopolar technique[21]. 

A recently published randomized controlled study 
was published by Komura et al[24] in 2014 comparing 
conventional monopolar TURP to TUR is in 136 patients 
and they concluded that urethral stricture was signifi
cantly higher with TUR is especially in patients with 
prostate volumes larger than 70 gm. Those findings 
ae interesting and are contrasting with the findings of 
Fagerström et al[25] in 2011 which show no difference 
in complications after both procedures. 

CONCLUSION
Although the short term outcome efficacy and safety 
profile of bipolar TURP is promising, however the 
midterm clinical outcome is fair and the long term 
outcome need further multicentre RCTs with long-term 
follow up data.
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