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Postoperative Outcomes
of Plasmakinetic Transurethral
Resection of the Prostate Compared to
Monopolar Transurethral Resection of the
Prostate in Patients With Comorbidities
Orhun Sinanoglu, Sinan Ekici, M. Naci Tatar, Güven Turan, Ahmet Keles, and
Zeki Erdem

OBJECTIVE To compare the 12-month postoperative clinical data in patients with comorbidities undergoing
plasmakinetic enucleation of the prostate (PK-TURP) and monopolar transurethral resection of
the prostate (M-TURP) for symptomatic benign prostatic hyperplasia (BPH).

METHODS The data of 165 patients undergoing either PK-TURP or M-TURP from September 2006 to
December 2010 were retrospectively evaluated in terms of erectile function. Decrease in Hb level
at 24-hour follow-up, variations in serum Na� at 2-hour follow-up, and 12 month postoperative
International Prostate Symptom Score (IPSS), Qmax., postoperative International Index of
Erectile Function (IIEF) scores and urethral stricture rates were evaluated.

RESULTS A total of 85 patients underwent M-TURP and 80 patients PK-TURP. In all, 62 patients in
M-TURP group and 71 patients in PK-TURP group had one or more comorbidities (P � .01).
The operative times were 59.8 � 17.8 versus 60.3 � 23.8 (P � 0.539). The postoperative
12-month IIEF scores of PK-TURP patients were significantly higher than those of M-TURP
patients (M-TURP; 14.5 � 6.9, PK-TURP; 17.4 � 8.9, P � .04). IPSS and Qmax. were similar
in both the M-TURP and PK-TURP treatment arms (10.9 � 8.1 versus 9 � 7.9, P � .187 and
18.9 � 4.8 versus 18.8 � 6.4, P � .905). Urethral stricture rate was 3/62 in M-TURP versus 8/71
in PK-TURP treatment arm, P � .171).

ONCLUSION Both modalities yielded similar results with respect to IPSS and Qmax.. The postoperative IIEF in
BPH patients with comorbidities appeared to be significantly higher in the PK-TURP group.
Although urethral stricture rates seemed higher in the PK-TURP arm, the difference was not

statistically significant. UROLOGY 80: 402–407, 2012. © 2012 Elsevier Inc.
The range of treatment modalities for benign pros-
tatic hyperplasia (BPH) has been extended dra-
matically within the last decade. Many of these

novel techniques were considered minimally invasive
therapies because of their favorable safety profile com-
pared with conventional surgical therapy. Monopolar
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transurethral resection of the prostate (M-TURP) still
represents the gold standard in the operative manage-
ment of BPH.1 M-TURP is associated with maximal
improvement in both symptoms and urinary flow rates.
However this ablative procedure is associated with com-
plications such as retrograde ejaculation, hemorrhage, or
electrolyte disturbances, transurethral resection (TUR)
syndrome, and erectile dysfunction.2-4 The plasmakinetic
transurethral resection of the prostate (PK-TURP) is a
procedure using a bipolar electrocautery device. Its main
advantages are use of normal saline instead of hypona-
tremic solutions, and avoiding the risk of TUR syndrome.
Interference with certain types of pacemakers may be
avoided during the use of monopolar diathermy for the
high-frequency current generated by a bipolar instrument

tends to remain superficial; the depths of penetration for
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monopolar and bipolar systems are 3-5 and 0.5-1 mm,
respectively.5 The superficial depth aids in avoiding un-
ntended stimulation of nearby nerves in contrast to
onopolar resection. Although several studies compared

he efficacies of different BPH treatments, there are few
ystematic reviews focused on their impact on male erec-
ile function.6 Significant risk of erectile dysfunction

(ED) after M-TURP for benign prostatic hyperplasia was
noted in some trials, with some reporting complete loss of
erection. However these reports did not considered pre-
operative erectile status. A recent prospective study re-
ported that ED associated with lower urinary tract symp-
toms (LUTS) frequently precedes M-TURP, that the
procedure did not itself adversely affect sexual function,
and that preoperative erectile dysfunction can be im-
proved by M-TURP.7 Despite the similar outcomes of
both modalities in large series with respect to potency
status, International Prostate Symptom Score (IPSS),
Qmax. and urethral stricture rates, the impact of PK-
TURP on these parameters compared to standard M-
TURP has not been thoroughly analyzed in patients with
comorbidities, such as hypertension (HT), coronary ar-
tery disease (CAD), diabetes mellitus (DM) and chronic
obstructive pulmonary disease (COPD). The aim of this
study is to compare the perioperative data and 12 month
postoperative clinical data, including erectile function
status, in patients with comorbidities undergoing PKEP
and TURP for symptomatic BPH.

MATERIAL AND METHODS

Study Design
The data of 165 patients undergoing either PK-TURP or
M-TURP from September 2006 to December 2010 were
retrospectively evaluated. After formal study approval by
our Institutional Review Board, the data of preoperative
IPSS, maximal flow rate (Qmax.), residual urine volume,
International Index of Erectile Function (IIEF), and co-
morbidities, such as HT, CAD , DM, and COPD were
reviewed (Table 1). Sodium levels before the procedure
and at the 2nd hour, and hemoglobin levels before and at
24th hour were recorded postoperatively. Treatment ef-
ficacy was evaluated at postoperative 12 months by com-
paring urinary flow rates, and IPSS, IIEF scores, and
urethral stricture rates were also recorded. Mean postop-
erative 12-month potency status of patients were evalu-
ated with an IIEF questionnaire and compared with post-
operative IIEF scores. Inclusion criteria were age �50
years, good performance status, acute urinary retention if
catheter removal failed after therapy with �-blockers or
hronic urinary retention unresponsive to medical treat-
ent, IPSS �8, and Qmax. �15 mL/s. Exclusion criteria

were prostate volume �30 cm3, documented or suspected
prostate cancer, neurogenic bladder, bladder stone or
diverticula, urethral stricture, and maximal bladder ca-

pacity �500 ml. 7
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Equipment
The electroresection and coagulation for M-TURP were
performed with a standard tungsten wire loop by high-
frequency current having a maximum cutting power of
200 W and coagulating power of 80 W. In M-TURP
application, a 25F resectoscope, a 30° wide-angled optic,
a wire loop electrode (Storz, Tuttlingen, Germany), and
1.5% glycine solution were used. The gyrus Plasmakinetic
System for PK-TURP consists of a generator and a cut-
ting loop that does not differ in shape from a monopolar
loop but has an active and return electrode on the same
axis, separated by a ceramic insulator. A computer chip
in the loop automatically adjusts the power setting of the
generator for the best cutting and coagulating parame-
ters. In the PK-TURP application, a 26F resectoscope, a
30° wide-angled optic, and saline solution were used. All
operations were performed using a similar technique un-
der spinal or general anesthesia. A 22F three-way urinary
catheter was left in place after the operation, and saline
irrigation was continued until the effluent fluid was com-
pletely clear.

STATISTICAL ANALYSIS
The results were analyzed using descriptive statistics with
paired t tests and the �2 test to compare continuous
ariables and categorical data, respectively. Differences
ere considered significant at P � .05.

RESULTS
A total of 85 patients underwent M-TURP and 80 pa-
tients PK-TURP. Of the patients, 62 in the M-TURP
group and 71 patients in the PK-TURP group had one or
more of the comorbidities, including HT, DM, CAD and
COPD (P � .01) (Table 1). Mean ages in M-TURP and
PK-TURP were 64 � 8.4 and 69.2 � 8.2, respectively
P � .000) (Table 2). Preoperative IPSS scores were 18.6 �

Table 1. Distribution of comorbidities in M-TURP and PK-
TURP patients

Comorbidity

Modality

TotalM-TURP PK-TURP

HT 30 25 55
HT � CAD 5 10 15
COPD 3 6 9
DM 13 7 20
HT � COPD 2 2 4
HT � CAD � DM 3 7 10
HT � CAD � COPD 1 1 2
HT � DM 4 10 14
HT � DM � COPD 0 2 2
DM � COPD 1 1 2
Total 62/85 *71/80 142/165

M � monopolar; PK � plasmakinetic; TURP � monopolar trans-
urethral resection of prostate; HT � hypertension; CAD � coro-
nary artery disease; COPD � chronic obstructive pulmonary dis-
ease; DM � diabetes mellitus.
* P � .05.
.8 versus 25.6 � 7.6 (P � .000). Prostate volumes were
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42.5 � 13.2 mL versus 72.4 �25.8 mL (P � .000). There
were no significant difference in terms of preoperative
IIEF scores (Fig. 1), Qmax., and PVR between two groups
Table 2). The operative times were 59.8 � 17.8 and
0.3 � 23.8 minutes, respectively (P � .539). None of
he patients received blood transfusion intraoperatively
r postoperatively. The mean difference in Hb level at
4-hour follow-up (g/dL) were lower in PK-TURP group
�1.4 � 1.1 vs. �1.9 � 1.1, P � .03). The mean
ifference in serum sodium at 2-hour follow-up (mg/dL)
ere lower were lower in PK-TURP group (�3.4 vs.
10.7, P � .000). The catheterization time and length of

ospital stay were 2-3 days irrespective of resection mo-
alities. In patients with comorbidities, the postoperative
2-month IIEF scores of PK-TURP patients were signif-
cantly higher than those of M-TURP patients (M-
URP; 14.5 � 6.9, PK-TURP; 17.4 � 8.9, P � .04) (Fig.

1). IPSS and Qmax. were similar in both the M-TURP
nd PK-TURP treatment arms (10.9 �8.1 vs. 9 �7.9, P �
187 and 18.9 �4.8 vs. 18.8 �6.4, P � .905 respectively).

rethral stricture rate was 3/62 in M-TURP versus 8/71
n PK-TURP treatment arm, P � .171) (Table 3). The
tates of significance in terms of IIEF scores and urethral
tricture rates between both procedures did not differ
ither when the data of all patients with or without
omorbidities were analyzed (P � .035 and P � .102)

Table 2. Preoperative characteristics of patients

Operation Modality Age (y)
Prostate

Volume (mL) IPSS

M-TURP (n � 85) 64.0 � 8.4 42.5 � 13.2 18.6 � 7
PK-PKEP (n � 80) 69.2 � 8.2 72.4 � 25.8 25.6 � 7
P � 0.000 0.000 0.000

IPSS � International Prostate Symptom Score; Qmax. � maximum
Function; other abbreviations as in Table 1.

Figure 1. Mean IIEF (International Index of Erectile Func-
ion) score in the two groups with comorbidities at preoper-
tive and postoperative 12 month. Values are mean � SD

(P � 0.218 preoperatively and P � 0.04 postoperatively).
M � Monopolar, PK � Plasmakinetic, TURP � Monopolar
transurethral resection of prostate. (Color version available
online.)
(Table 3). t
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COMMENT
The goals of the treatment modalities for BPH are to
reduce symptoms, provide safety, and minimize adverse
effects.8 Since its introduction into the BPH treatment

odalities, the perioperative and postoperative com-
lications of M-TURP have been hemorrage, hypona-
remia and urinary retention, postoperative bleeding
ith clot retention, urinary tract infection, urethral

tricture, and erectile dysfunction, respectively.9 Tech-
nical improvement of conventional M-TURP genera-
tors and advances in anesthesia have already ensured a
significant decrease in bleeding rates.10 To reduce
complications of M-TURP, various technologies have
been introduced with varying success. PK-TURP using
bipolar energy has demonstrated promising early re-
sults among these modalities. Its perioperative results
are comparable with those obtained with M-TURP,
whereas its postoperative outcomes are more favorable.
There are some studies reporting that TUR syndrome
disappeared after bipolar resection of prostate, and that
almost bloodless resection was possible.11,12 However,
several other studies reported similar operation times,
bleeding scores, and resected tissue.

Catheterization time, irrigated volume data, and com-
parable long-term clinical outcomes for both modalities
suggest that the main advantage of PK-TURP is only to
decrease the risk of TUR syndrome, making it conve-
nient for larger prostate resection, with no time limita-
tion.13,14 In larger series, 12-month postoperative Qmax.,
IPSS, and complication rates were generally comparable
between the 2 treatment groups, with no statistical dif-
ference.15

In our study, despite older age, larger prostate volumes,
higher IPSS and high incidence of comorbidities in PK-
TURP group, variations in Hb level at postoperative 24-
hour, serum sodium at perioperative 2-hour and IPSS in
postoperative 12-hour follow-up were significantly lower in
PK-TURP group. Furthermore, the similarity of resection
time in both groups suggested that the time interval for a
given unit of resected tissue seemed to be shorter in the
PK-TURP arm, as the prostate volume were higher in the
second group. Thus, we believe that PK-TURP resulted in
benefits postoperatively compared with monopolar TURP,
with better long-term improvement in urinary symptoms.
Finally, the postoperative IPSS and Qmax. rates were similar
nd urethral stricture rates were not significantly higher in

Qmax.,
mL/s

PVR
Volume, mL IIEF

Patients With
Comorbidities

(n)

8.5 � 2.73 120.8 � 59 16.5 � 6.32 62/85 (73%)
8.4 � 4.2 131.2 � 74.3 15.6 � 6.5 71/80 (88%)

0.936 0.324 0.218 0.007

PVR � postvoiding residue; IIEF � International Index of Erectile
.8

.6
he PK-TURP group, although 8 cases in 71 PK-TURP and

UROLOGY 80 (2), 2012
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3 cases in 62 M-TURP patients developed urethral stric-
ture. To assess whether this increase in the PK-TURP arm
is due to comorbidities or to the procedure itself, we ana-
lyzed the data of all patients, and found out that all of the
stricture cases were among the patients with comorbidities.

The impact on M-TURP of erectile function alone was
studied so far in many series; the rate of impotence for
M-TURP alone varies from 3.4% to 32% in the literature.16

However, there are also reports of improved erections after
M-TURP.17 M-TURP was also found to be associated with

lower incidence of ED compared to transurethral elec-
rovaporization (TUEVP) (P � .04) but not to holmium
aser treatment (HLT).18 A recent study including 204

patients undergoing either M-TURP or plasmakinetic enu-
cleation of the prostate (PKEP) suggested that postoperative
sexual function in these patients did not depend on the
procedures.19 However, this issue has not been thoroughly
nalyzed for the PK-TURP procedure. Considering the pre-
ious studies reporting the improved safety profile of the
K-TURP procedure, the patients with older age, larger
rostate volumes, and severe comorbidities such as HT,
AD, DM, and COPD underwent the PK-TURP proce-
ure in our institution. We evaluated the preoperative and
ostoperative 12-month IIEF scores besides the above-men-
ioned clinical parameters, comparing them with those of

-TURP patients. Postoperative 12-month IIEF scores of
K-TURP patients were significantly higher than those of
-TURP patients. The mechanism of this improved effect

n favor of PK-TURP is unclear, but it can be explained
ith the findings of previous studies. First, bipolar energy use
ay offer some advantages with respect to the reduction of

onductive trauma (ie, tissue charring), for the high-fre-
uency current generated by a bipolar instrument tends to
emain superficial (0.5-1-mm depth) compared to monopo-
ar device (3-5-mm depth.).5 Second, unintended stimula-
ion of nearby nerves during monopolar resection may be
voided with bipolar resection.20

Our study had some limitations. Besides being in ret-
rospective nature, the patients in M-TURP and PK-
TURP treatment groups were unmatched in terms of
comorbidities, and the sample size was not large enough
to evaluate the impact on postoperative 12 month erec-
tile status and urethral stricture rates accurately.

In conclusion, although M-TURP is still the gold stan-
dard for treatment of BPH and results in the best improve-
ment of symptoms and urine flow rates, many authors of

Table 3. Postoperative 12-month patient data

Group Modality

Patients With Comorbi

M-TURP P

IPSS 10.9 � 8.1
Qmax., mL/s 18.9 � 4.8 1
IIEF 14.5 � 6.9 *1
Urethral Stricture 3/62 (5%) 8/

IPSS � International Prostate Symptom Score; Qmax. � maximum
as in Table 1.
* P � .05.
recent papers have agreed that PK-TURP is associated with

UROLOGY 80 (2), 2012
superior clinical outcomes compared with M-TURP with
respect to hemorrage and hyponatremia. Early catheter re-
moval with early discharge from the hospital, as well as very
rare complications, were also reported by several authors.
Beyond supporting the previous reports, our study suggests
that PK-TURP is a safe and effective procedure in patients
with older age, larger prostate, and more serious comorbidi-
ties. Furthermore, it seems to have a favorable impact on
erectile status compared with M-TURP in this specific pa-
tient group. However, urethral stricture rates should be
evaluated in prospective randomized studies with groups
with similar comorbidities, to determine whether it is due to
the procedure itself or to accompanying disorders.
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EDITORIAL COMMENT
This study compares a traditional technique of monopolar
transurethral resection of the prostate (M-TURP) using a wire
loop electrode with PK-TURP using a wire loop configuration
but with the PK electrode design (Gyrus PK System). As the
authors note, this study is limited by its retrospective nature and
by clearly unmatched study cohorts. Still, it offers some inter-
esting and valid observations.

The main take-away point appears to be that patients with
greater comorbidities, more advanced age, and larger prostate
volumes can benefit from PK-TURP, most particularly in term
of improved postoperative sexual function. The rationale, as
outlined by the authors, in terms of the mechanism of action of
PK-TURP (lower conductivity with less tissue necrosis, char-
ring, and potential nerve impairment) may indeed play a role.
Yet, this may not be the whole story.

In terms of erectile function, it may well be that other
factors are also at work. We know that there are reports, as
cited by the authors, of improved sexual function after tra-
ditional TURP. Clearly the technology used in those reports
was not the cause.

Also, we know that there is a strong link between erectile
dysfunction (ED) and BPH-lower urinary tract symptoms
(LUTS), as noted in several studies, both community based and
clinical. Therefore, it may well be that resolution of symptom-
atic benign prostatic hyperplasia (BPH) with LUTS may be the
cause for the finding of improved sexual function. Thus, we may
speculate that the presence of significant BPH with LUTS in
patients with advanced age and comorbid conditions is of
greater significance in predisposing that group to ED. Thus, it
would be expected that this group would see great benefit from
treatment that addresses the underlying BPH pathology and

LUTS symptomatology.

406
There is also statistical benefit in terms of hemoglobin levels
and sodium levels, both favoring PK-TURP. Still, there was no
difference shown, in either catheterization time or length of
stay, between the procedures. However, it is not clear whether
this is due to a real difference or is simply a function of
postoperative institutional protocol.

Differences in technique between traditional M-TURP and
bipolar-TURP are not addressed, so no conclusions can be
drawn in this regard. However, it is likely safe to assume that
bipolar technologies will favor less blood loss and reduced risks
of fluid absorption with potential attendant complications.

It is clear that male sexual function in terms of ED is a
complex process that can easily be affected by BPH, its associ-
ated symptoms, and the various medical and surgical therapies
used in treatment.

Only further study, preferably on a prospective basis, will be
able to more fully define the true benefits of newer technologies
(and medications) in the treatment of symptomatic BPH and
their effects, both good and bad, on sexual function.

Joseph N. Macaluso Jr., M.D., F.A.C.S., Department of
Urology, Louisiana State University School of Medicine,
New Orleans, Louisiana

http://dx.doi.org/10.1016/j.urology.2012.02.032
UROLOGY 80: 406, 2012. © 2012 Elsevier Inc.

REPLY
Although it is the gold standard surgical treatment for benign
prostatic hyperplasia (BPH), M-TURP is limited to prostate
weighing less than 100 g and is associated with significant
complications, including ED.1-3

Therefore, a demand for technological innovations was in-
creased in the last decades to minimize the risks of M-TURP.
Among these, the Gyrus plasmakinetic (PK) system in prostate
resection gained ground in the last decade, as the urologists
began to prefer PK-TURP, particularly in patients with cardio-
vascular risks and larger prostates, for the reasons that TUR
syndrome disappeared after PK-TURP and almost bloodless
resection was possible in many cases.4,5

It is certain that the cure of symptomatic BPH contributes to
improvement in sexual function. However this domain is open
to biases. For example, in our clinical experience, a previous
medical treatment for BPH, such as the use of a 5� reductase
inhibitor for a large prostate gland, may alter (erectile function)
EF, and withdrawal of the drug after surgery may have positive
effect on EF. In this case the postoperative improvement in EF
would not be linked with TURP modalities.

In addition, we do not know whether the presence of signif-
icant BPH, the severity of the accompanying disease per se, or
both have an impact on EF. However, the previous studies
reported that the depth of electric current penetration in PK
systems are 3- to 4-fold lower compared with M-TURP. Fur-
thermore, histologic examination of the resected prostate re-
vealed only mild to moderate cautery artefacts in PK-TURP
instead of severe artefacts in M-TURP.6 All of these data lead
us to think that the superficial depth of currency and tissue
charring aids in avoiding impairment of nearby nerves in con-
trast to TURP, and this fact might contribute to EF improve-

ment in conjunction with the cure of BPH itself.

UROLOGY 80 (2), 2012
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Besides the benefits in terms of hemoglobin and sodium levels in
accordance with other studies, several authors have reported
shorter catheterization and hospital stay postoperatively.4,5 Indeed,
ur postoperative institutional protocol specified catheterization
or a minimum of 2 days, as early catheter removal in both
reatment modalities caused postoperative urinary/clot retention
reviously in most cases following M-TURP, PK-TURP, as well as
olmium laser prostatectomy.
The PK system is also easier for the surgeon to manipulate,

s the resected tissue does not stick to the bipolar loop, and
he coagulation process is quicker with better vision assured
y the balanced fluid inflow and outflow, which makes the
rocedure more rapid and safer compared with M-TURP.
Finally, a prospective study enrolling a great number of

atients with matched comorbidities in both treatment arms
ill reveal the impact of PK-TURP, not only on EF but also on

erious long-term postoperative issues, such as urethral strictures
nd reoperation rates.
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