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Abstract

Introduction and Objectives. The large BPH treatment alternative consisting of bipolar plasma enucleation of the 
prostate (BPeP) was retrospectively matched against standard open transvesical prostatectomy (OP).
Materials and Methods. In the BPeP study arm, 24 BPH patients were enrolled based on the selection criteria of 
prostate volume over 80 mL, Qmax below 10 mL/s and IPSS over 19. In the control group, a similar number of cases 
matching the respective features underwent OP. Patients were assessed at 1, 3 and 6 after the initial intervention by 
IPSS and QoL scores, Qmax and PVR.
Results. Resembling mean operating times (94.1 versus 85.6 minutes) and resected adenoma tissue weights (102.9 
versus 113.7 grams) characterized BPeP and OP. Significantly decreased mean hemoglobin level drop (1.5 versus 3.2 
g/dL), catheterization period (2.5 versus 6 days) and hospital stay (3 versus 7 days) were described among BPeP pa-
tients when compared to OP. During the 1, 3 and 6 months’ follow-up check-ups, no significant variations were deter-
mined concerning the mean IPSS, Qmax, QoL and PVR values displayed in the 2 series.  
Conclusions. By comparison to OP, BPEP emphasized equivalent surgical efficiency and prostatic bulk ablation ca-
pacity, reduced perioperatvie bleeding and shorter recovery period. Similar short term follow-up parameters were 
established.
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Introduction
Benign prostatic hyperplasia (BPH) continues to 

represent one of the main fields of interest for mod-
ern urology due to its’ remarkably high prevalence 
and negative impact on the patients’ quality of life [1]. 
As far as the recommended surgical treatment is con-
cerned, the medium size adenoma cases (up to 80 mL) 
seem rather feasible for most endoscopic alternatives 
[2]. either mono- [3] or bipolar resection [4], laser [5] 
or plasma [6] vaporization as well as the laser enucle-
ation techniques [7] were all described as successful 
methods of obtaining a satisfactory benign prostatic 
obstruction relief.

From another point of view, large BPH cases still 
constitute a rather difficult to treat pathology in which 
a gold-standard treatment has not yet been complete-
ly established [1]. The feasibility of monopolar trans-
urethral resection of the prostate (TURP) was seriously 
questioned due to the increased risk of TUR syndrome 
[8]. Bipolar resection was often supported as an effi-
cient approach by an important part of the available 
literature [5]. Also, the prostatic bulk vaporization was 
occasionally described as a useful tool in these patients, 
especially while using the high power Green Light laser 
[9]. However, the transurethral enucleation in an open 
surgery–like fashion was underlined by an important 
part of the published data as maybe the most suitable 
and technically advanced modality of removing large 
quantities of adenoma tissue within a reasonable safe-
ty profile [10].

Most of the authors focused their research on the 
holmium laser enucleation of the prostate (HoLeP), of-
ten characterized as a consecrated part of the large BPH 
treatment armamentarium [11]. Despite the quite nu-
merous reports supporting the favorable clinical out-
comes of HoLeP, the procedure in question did not yet 
gain an actual “standard management” status just yet, 
maybe due to challenges implied by the steep learn-
ing curve and high equipment costs [12]. Under these 
circumstances, bipolar electrosurgery was occasionally 
showed as a viable method of achieving a successful 
BPH bulk enucleation process while optimizing cost-ef-
ficiency and preserving a good safety profile [13]. 

In any case, at least so far and especially when com-
pared to HoLeP, the available literature assessing the 
bipolar enucleation technique remains somewhat in-
sufficient. Clearly, the future and ultimately actual place 
of this endoscopic modality will largely depend on the 
eventually more extensive clinical research awaited to 
emerge.  

Materials and methods
The present clinical analysis was intended to assess 

the periopearative features and short term follow-up 
parameters characterizing the bipolar electrosurgical 
approach tailored to fit the transurethral enucleation 
modality of achieving prostatic tissue removal. The pri-
mary goal of the study was to establish the feasibility 
of the BPeP technique from the perspectives of surgical 
safety efficiency as well as the postoperative functional 
outcomes within a retrospective parallel and to con-
ventional open surgery. 

Between August and November 2014, a total of 24 
consecutive BPH patients were selected to take part in 
the trial based on the following criteria: prostate volume 
larger than 80 mL, maximum flow rate (Qmax) under 10 
mL/s and International Prostate Symptom Score (IPSS) 
higher than 19. The control group consisted of a similar 
number of cases characterized by equivalent parameters 
which underwent transvesical prostatectomy during the 
same year. For both study arms, the preoperative as-
sessment was based on digital rectal examination, pros-
tate specific antigen (PSA), IPSS and quality of life (QoL) 
scores’ questionnaires, Qmax uroflowmetry and prostate 
volume and post-voiding residual urinary volume (PVR) 
measurement by transrectal ultrasound (TRUS). 

As far as the technical setup was concerned, the BPeP 
approach was based on a bipolar generator (eSG-400, 
Olympus europa Se & CO KG) and resectoscope (OeS-
Pro) and the plasma-button hemispherical shape elec-
trode. The actual procedure began with the middle lobe 
enucleation achieved by 5 and 7 o’clock incisions and 
subsequent push-back towards the bladder neck (Fig. 1).

Fig. 1 Median lobe enucleation by 5 and 7 o’clock incisions  
and subsequent push-back 

Next, the lateral lobes were separated on the su-
perior side by 1 and 11 o’clock incisions (Fig. 2), which 
were subsequently united with the previously men-
tioned ones. 
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Fig. 2 Lateral lobes’ superior separation by 1 and 11 o’clock incisions;

After reaching the right plane represented by the 
prostatic capsule, the enucleation process was carried 
on from both ascendant as well as descendant direc-
tion (Fig. 3), resulting in a push-back and eventually 
complete lateral lobes’ separation (Fig. 4).

Fig. 3 Lateral lobes’ enucleation from ascendant  
and descendant directions; 

Fig. 4 Push-back and complete lateral lobes’ separation;

After a careful coagulation of the remaining active 
bleeding sources, the prostatic bulk was entirely mor-
cellated inside the bladder (with the Wolf Piranha de-
vice) (Fig. 5). 

Fig. 5 Bleeding sources’ hemostasis and prostatic lobes’ morcellation;

A large prostatic fossa with a smooth, neat capsule 
surface was displayed at the end of the procedure (Fig. 
6). On the other hand, the OP intervention followed the 
traditionally classical steps of simple transvesical ade-
nomectomy.

Fig. 6 Obstruction-free prostatic fossa and smooth capsular surface;

The short term follow-up protocol included 1, 3 and 
6 months scheduled check-ups during which the IPSS 
and QoL scores, Qmax, and PVR features were assessed 
in all included cases. As a condition, solely patients that 
respected these periodical evaluations were admitted 
as part of the trial. The postoperative prostate volume 
and PSA level were measured at 6 months from the in-
itial intervention.   

Results
From the perspective of the initial preoperative as-

sessment upon study inclusion, resembling data were 
determined in terms of mean age, IPSS, QoL, Qmax, PVR, 
prostate volume and PSA value among patients of the 
2 series (Table 1).

Table 1: Preoperative parameters 

Preoperative  
parameters BPEP OP

Patient age
(years)

70.6 67.9

Prostate volume (mL) 118.5 124.1

PSA (ng/mL) 7.83 7.62

IPSS 24.3 23.5 

QoL 3.9 4.1

Qmax (mL/s) 6.8 7.2

PVR (mL) 159.4 141.8

As far as the perioperative features were concerned, 
rather equivalent outcomes were obtained subse-
quent to BPeP and OP regarding the mean operating 
times (94.1 versus 85.6 minutes) and resected adeno-
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ma tissue weights (102.9 versus 113.7 grams). On the 
other hand, a significantly decreased mean hemoglo-
bin level drop (1.5 versus 3.2 g/dL) characterized the 
plasma-button enucleation study arm. More over, a 
substantially shorter mean catheterization period (2.5 
versus 6 days) and hospital stay (3 versus 7 days) were 
emphasized among the BPeP cases when compared to 
open surgery (Table 2). 

Table 2: Perioperative features 

Perioperative features BPEP OP

Operation time (min) 94.1 85.6

Resected tissue weight (grams) 102.9 113.7

Hemoglobin level drop (g/dL) 1.5 3.2

Catheter period (days) 2.5 6

Hospital stay (days) 3 7

While referring to the early postoperative safety 
profile, there were noticed no substantial differences 
between the 2 treatment modalities while taking into 
account the secondary coagulation requirements, the 
re-catheterization for acute urinary retention upon 
catheter removal as well as the presence of urinary 
tract infections. From a different point of view, some-
what more frequent early irritative symptoms were re-
ported with regard to the bipolar electrosurgical enu-
cleation series (Table 3).

Table 3: Short term rates of complications

Short term complications BPEP OP

Secondary coagulation 
4.2%

(1/24)
8.3%
(2/24)

Re-catheterization 
4.2% 

(1/24)
4.2%
(1/24)

Urinary tract infection 
8.3%

(2/24)
12.5%
(3/24)

early irritative symptoms
16.7%
(4/24)

8.3%
(2/24)

During the short term follow-up period, rather sim-
ilar results were determined in the 2 study groups in 
terms of symptom scores and urodynamic parameters. 
As of such, no significant variations were found subse-
quent to BPeP and OP concerning the mean IPSS, QoL, 
Qmax and PVR. Further along this line, quite equivalent 
figures were found regarding the postoperative PSA 
level evolution and residual prostate volume (Table 4).

Table 4: Follow-up outcomes  

Follow-up results BPEP OP

IPSS

1 month 7.4 6.9

3 months 5.8 5.3

6 months 5.1 4.7

QoL

1 month 1.7 2.1

3 months 1.3 1.5

6 months 1.2 1.3

Qmax (mL/s)

1 month 22.9 23.5

3 months 23.8 24.3

6 months 24.2 24.6

PVR (mL)

1 month 54.7 46.2 

3 months 38.5 32.8 

6 months 31.2 29.4

PSA (ng/mL)

1 month 3.21 3.09 

3 months 1.46 1.37

6 months 0.94 0.88

Prostate volume (mL)

6 months 25.8 21.2

Discussion
While aiming to challenge the “standard” status of 

simple open adenomectomy in large BPH treatment, 
any endoscopic alternative is due to bring proof of at 
least close to equivalent efficacy while improving safe-
ty. Although it cannot bear comparison to the vast clin-
ical research supporting HoLeP, the field of bipolar enu-
cleation approach is not entirely new. Several literature 
reports brought somewhat convincing arguments in 
favor of this type of technique while using the PlasmaK-
inetic™ system (Gyrus ACMI, Southborough, MA, USA), 
thus resulting in the plasmakinetic enucleation of the 
prostate (PKeP) procedure [14]. On the other hand, the 
BPH tissue vaporization using the plasma-button elec-
trode (Olympus europa Se & CO KG) was consistently 
characterized as a successful therapeutic modality in 
medium size prostates [15]. Further along this line, the 
plasma enucleation alternative was introduced in clini-
cal practice as a technical development tailored to deal 
more efficiently with high volume BPH formations [16]. 

To begin with, the present analysis shall take into 
consideration the most relevant perioperative and 
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short term follow-up BPeP features in an attempt to re-
liably clarify the actual viability of this type of approach 
by comparison to its’ more thoroughly evaluated com-
petitors. In terms of surgical times and resected tissue 
weights, both the plasmakinetic enucleation (71–121.2 
minutes and 51–118.2 grams [17, 13]) and the current-
ly discussed BPeP procedure (94.1 minutes) displayed 
quite resembling outcomes when compared to HoLeP 
(72.09–197 minutes and 56.2–106 grams [18, 11, 19])   
and OP (57.5–173 minutes and 62.6–151 grams [11, 
19]). More over, the reduced intraoperative bleeding 
seems to provide an upper-hand for PKeP (1.01–1.67 
g/dL [13, 20]), plasma-button enucleation and HoLeP 
(1,2–2,2 g/dL [11, 19]) alike when facing a parallel to 
open surgery (1.5–3.2 g/dL [13, 21]), as demonstrated 
by the substantially lower calculated mean hemoglo-
bin level drops (1.5 g/  dL).

Most importantly, the endoscopically treated pa-
tients have been constantly reported as benefiting 
from a significantly shorter convalescence period by 
comparison to the transvesical prostatectomy cases 
[17]. A good example in this regard is constituted by 

the obviously decreased mean catheterization period 
and hospital stay more or less similarly described as 
subsequent to the PKeP (1.66–3.9 and 3–8.7 days [13, 
17]), BPeP (2.5 and 3 days) and holmium laser enucle-
ation (1.47–1.5 and 2.1–2.7 days [19, 17]) transurethral 
alternatives when compared to OP (4.1–10.4 and 5.4–
11.5 days [18, 22]).

Naturally, an interesting perspective is provided by 
the urodynamic and symptomatic parameters deter-
mined as part of the postoperative follow-up and their 
evolution during the periodical check-ups. Of course, 
an extensive degree of variability could be underlined 
among different literature reports analyzing BPH ret-
rograde enucleation by either PKeP, plasma-button or 
holmium laser, as well as OP. However, while summa-
rizing the available data, the main conclusion would 
be that the minimally invasive therapeutic modalities 
were proved as capable of obtaining resembling im-
provements with regard to maximum flow rate, symp-
tom scores and residual urinary volume when com-
pared to the open transvesical intervention (Table 5). 

Table 5: Literature reports on functional outcomes
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IPSS

1 Month 7.4 8.5 3.4 7 10.9 6.2 6.6 9.7 12.5 8.2 10.5 7 -

3 Months 5.8 5.3 3.5 - 7 4.5 5.6 7.9 10.7 5.4 10.5 - 6.2

6 Months 5.1 4.3 3.9 4 5.7 3.6 4.8 7.5 9.0 4.1 8.4 4 -

QoL

1 Month 1.7 2.5 1.3 2 - 1.3 - 2.7 - 2.7 2.5 3 -

3 Months 1.3 2.2 1.3 - - 1.02 - 1.9 - 2.3 2.2 - 1.5

6 Months 1.2 1.8 0.76 1 - 0.82 - 1.7 - 1.9 2.1 1 -

Qmax

1 Month 22.9 22.4 19.3 21.2 19.5 24.0 25.8 20.3 17.8 22.9 14.7 20.7 -

3 Months 23.8 25.8 21.1 - 19.8 25.7 27.2 20.7 16.3 24.8 15.9 - 14.5

6 Months 24.2 26.3 21 24.3 23.9 26.4 24.7 23 20.7 25.4 16.5 24.0 -

PVR

1 Month 54.7 8.3 11.1 14 - 46.8 41.6 - - 8.9 25.9 31.5 -

3 Months 35.5 7.6 10.7 - - 32.4 30.1 - - 7.9 19.9 - 16.4

6 Months 31.2 5.4 9.8 14 - 28.8 29.9 - - 5.7 18.8 14.5 -
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While looking at the IPSS and QoL scores, Qmax and 
PVR levels, no particularly suggestive difference seems 
to be observably in favor of any of the 4 types of ap-
proach. At least on the short term, the plasmakinetic 
technique as well as BPeP and HoLeP were shown as 
able to achieve similar functional progresses during the 
1, 3 and 6 months’ scheduled clinical evaluations, pret-
ty much in the same manner and by relatively the same 
standards as simple open adenomectomy. Despite the 
various differences occasionally reported by different 
groups of authors, the transurethral enulceation princi-
ple, based on either bipolar electric current or holmium 
laser energy seems capable of providing just about the 
same therapeutic efficacy while minimizing the surgi-
cal trauma, hemorrhagic risks and postoperative recov-
ery (Table 5).

Overall, the general viability and worldwide accep-
tance degree as part of the routine urological practice 
for these treatment alternatives will largely depend 
on the more extensive prospective, randomized, long 
term trials to come. At this point however, there may 
be underlined a quite optimistic perspective for the 
plasma-button as achieving a high quality endoscop-
ic enucletion of large adenoma bulks. For once, the 
previously published plasmakinetic related outcomes 
appear to translate well into the BPVP specific param-
eters. Moreover, despite the far more numerous favor-
able literature reports, the short term follow-up results 
secondary to the well acknowledged HoLeP procedure 
seem to be positively matched by the plasma-button 
electrosurgery. In any case, this apparently easy to 
learn and surgically safe enucleation modality still has 
a rather long way to go towards a consensus in scien-
tific recognition, which will mostly rely on the medium 
and long term functional features that currently remain 
unavailable.

Conclusions
The newly introduced plasma-button enucleation 

technique proved to constitute a viable treatment al-
ternative in large size BPH cases, as it was shown able 
to achieve comparable if not even superior therapeutic 
outcomes when compared to open surgery. For once, 
the present study confirmed the BPeP ability to remove 
a resembling amount of adenoma tissue (by enucle-
ation and morcellation) within more or less the same 
time period, thus matching the OP surgical efficiency.

On the other hand, clearly reduced hemorrhagic 
risks and a substantially shorter convalescence period 

were displayed as related to the plasma enucleation 
approach when drawing a parallel to conventional 
transvesical adenomectomy. As far as the immediate 
postoperative complications were concerned, no im-
portant differences were encountered between the 2 
study arms, perhaps apart from the more frequently 
encountered irritative symptoms reported by bipolar 
electrosurgery patients.

Last but not least, similar progresses were empha-
sized subsequent to the 2 therapeutic choices when 
referring to the follow-up improvements of symptom 
scores and urodynamic features. Finally, the equivalent 
BPH tissue removal capacity of BPeP and OP was un-
derlined in light of the similar PSA and prostate volume’ 
figures.  
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