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Abstract

Introduction: We investigated the monopolar and bipolar
energy effects on prostate and correlated the results with the
type of pathology, thus determining the relationship be-
tween tissue damage and the PSA level. Material and Meth-
ods: One hundred and twenty four patients underwent TURP
and according to the energy source, 2 groups were designed
as monopolar (Group 1) and bipolar energy (Group 2). Hemo-
globin and free and total PSA were measured preoperative-
ly and 6 hours postoperatively, and differences were calcu-
lated. The weight of resected tissue and operation time were
also recorded. Two groups were also formed later according
to the pathology as chronic prostatitis (CP) and BPH. The find-
ings were analyzed. Results: There were no statistical differ-
ences between the groups in terms of age; prostate vol-
umes; resected tissue; operation times; pre- and postopera-
tive Hb, total-free PSA, IPSS, PVR, and quality of life scores; or
postoperative maximum flow rates. Changes in total-free
PSA (25.7 and 10.8 ng/dl for PSA; 13.2 and 5.76 ng/dl for free
PSA for Groups 1 and 2, respectively) were significantly differ-
ent between Groups 1 and 2. There was a statistical difference
in total PSA between the groups among CP patients (28.18
and 11.73 ng/dl for Groups 1 and 2, respectively). But no sta-
tistical difference existed among BPH patients. The change in
Hb differed based on pathological results. Conclusion: Bipo-

lar TURP is less invasive than monopolar TURP on the basis of

postoperative PSA levels. In addition, bleeding during TURP

is affected not by the kind of energy, but by the pathology.
© 2015 S. Karger AG, Basel

Introduction

Transurethral resection of the prostate (TURP) con-
tinues to be the gold standard treatment for relief of low-
er urinary tract symptoms (LUTS) from benign prostate
hyperplasia (BPH) [1]; yet alternate management meth-
ods have been developed, including laser enucleation,
prostate vaporization, transurethral microwave therapy,
transurethral needle ablation, and prostatic stents. These
management methods are designed to address complica-
tions such as perioperative or postoperative bleeding,
transurethral resection (TUR) syndrome, prolonged hos-
pital stay and nosocomial infection, urinary inconti-
nence, retrograde ejaculation, and erectile dysfunction.

Bipolar TURP was developed as an alternative to mo-
nopolar TURP to reduce complications such as bleeding,
TUR syndrome, urinary incontinence, and erectile dys-
function. Some of these complications, especially erectile
dysfunction and urinary incontinence, can be associated
with problems in the neurovascular bundle around the
prostate because of the depth of the tissue damage during
TURP.

In this study, we investigated the effects of monopolar
and bipolar energy on prostate-specific antigen (PSA)
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levels early in the postoperative process and correlated
the results with the type of pathology, thus determining
the relationship between tissue damage and the PSA level.
We hypothesize that the PSA level is positively related to
the tissue damage, so if the depth of tissue damage is su-
perficial, the PSA level should be lesser. We wanted to
confirm the effect of bipolar TURP on prostate tissue by
using PSA level at an early stage of the operation.

Materials and Methods

This study was designed as a randomized prospective study
and was approved by the local ethics committee of our institution
and performed in accordance with the Helsinki Declaration of the
World Medical Association. Informed consent was obtained from
all patients prior to operation. Between 2013 and 2014, a total of
124 patients who had obstructive patterns in their uroflowmetric
analysis underwent TURP by 2 different energy methods. The
pathologic result was not known before the operation. Two groups
were formed according to the energy used during the operation.
Sixty patients were enrolled into Group 1 and they received mo-
nopolar energy, while 64 patients enrolled into Group 2 received
bipolar energy. The operations with an odd number were random-
ized into Group 1 and those with an even number into Group 2.

Inclusion Criteria

Inclusion criteria were maximum urinary flow rate <10 ml/s or
obstructive pressure flow, severe LUTS requiring surgical treat-
ment based on IPSS, and recurrent hematuria or urinary tract in-
fections. Patients who were suspected to have chronic prostatitis
(CP), who had obstructive patterns in their follow-up uroflowmet-
ric analysis despite the treatment with an antibiotic in combination
with an alpha-blocker were included in the study.

Exclusion Criteria

Exclusion criteria were neurogenic bladder, prostate cancer,
preoperatively catheterized patients and urethral stricture. And
during the cystoscopy, the prostatic urethral length was measured
over 5 cm (in this situation, the resectoscope length will not be
enough for TURP). The open prostatectomy was performed in
such patients.

Surgical Method

Patients were operated on by the same experienced surgeons
(A.D., M.A K.) who had been specialists for over 8 years and had
performed about 1,000 TURP procedures. All patients received
spinal anesthesia in the lithotomy position. Cephazolin sodium
(1 g) was administered intravenously as antibiotic prophylaxis.
Nesbitt’s TURP method was used.

A 26 F continuous-flow resectoscope was used in Group 1. Re-
sectisol™ (Eczacibasi, Turkey) solution, which contains 5% man-
nitole, was used for irrigation. We used a diuretic agent if the cre-
atinine levels were normal as a prophylaxy in order to prevent
TUR syndrome in operations that lasted over 90 min.

A 27 F continuous-flow resectoscope with a plasmakinetic loop
electrode (Plasmakinetic system™; Gyrus Medical Ltd., Bucks,
UK) was used in Group 2. Isotonic saline was used for irrigation.

266 Urol Int 2015;95:265-268

DOI: 10,1159/000381560

We performed a routine physical examination, including digi-
tal rectal examination, complete blood count, urinalysis and cul-
ture, uroflowmetry (minimum acceptable urinary volume, 150
ml), postvoid residual urine (PVR), serum creatinine, urinary sys-
tem ultrasonography, and free and total PSA, in all patients admit-
ted to our outpatient clinic for LUTS. The International Prostate
Symptom Score (IPSS) of each patient was compiled.

Hemoglobin (Hb) and free and total PSA were measured preop-
eratively and 6 h postoperatively, and differences were calculated.
The weight of resected tissue and operation time were also recorded.
Preoperative IPSS and uroflowmetric analysis with PVR were com-
pared with one-month postoperative values. Patients were diagnosed
with either BPH that contained the CP component or only BPH
according to pathological reports. Differences in Hb and total and
free PSA were analyzed by group as well as by pathologic subdivision.

Statistical Analysis

This study was designed to detect a 30% difference in PSA lev-
els between the groups with 90% power, assuming a significance
level of 0.05 using two-tailed statistical tests. The sample size was
calculated based on the results of a pilot study of PSA and free PSA
levels, in consultation with a biostatistics specialist. Results were
presented as mean + standard deviation. Data were analyzed using
SPSS 16.0 for Windows (SPSS Inc., Chicago, Ill., USA). Differenc-
es between the groups in terms of PSA and free PSA were analyzed
using independent student t-tests and the Mann-Whitney test
when needed. Differences between the pathologic subdivisions in
terms of changes in Hb and total and free PSA were analyzed using
univariate analysis.

Results

There were no statistical differences between the
groups in terms of age; prostate volumes; resected tissue
amounts; operation times; pre- and postoperative Hb, to-
tal PSA, free PSA, IPSS, PVR, and quality of life scores; or
postoperative maximum flow rates (table 1). There was
also no statistical difference in terms of complications. No
TUR syndrome, incontinence, erectile dysfunction or a
bleeding that required blood transfusion were observed
during the postoperative process until the third month.

Changes in total and free PSA were significantly dif-
ferent between Groups 1 and 2 (p < 0.05; table 1).

There was a statistically significant difference in the
increase of total and free PSA after surgery between
groups among CP patients (28.18 + 22.57 ng/dl and
11.73 £ 13.09 ng/dl for Groups 1 and 2, respectively; p =
0.02; table 2), but no statistical difference among BPH
patients (22.9 + 32.27 ng/dl and 10.32 + 18.84 ng/dl for
Groups 1 and 2, respectively; p = 0.15; table 2). However,
the change in PSA among the BPH patients was nearly
twofold in Group 1 when compared to Group 2.

There was no statistical difference between the patho-
logical divisions in terms of change in PSA within the
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Table 1. The characteristics of the groups, p < 0.05; statistical dif-
ference

Table 2. The mean PSA difference with regard to pathologic results
according to the groups, p < 0.05; statistical difference

Parameters Monopolar  Bipolar p
group group
(n =60) (n=64)

Age, years 65.63+7.6 68.29+7.5 0.16
Preoperative PSA, ng/dl 11.89+22.49 10.8+19.58  0.84
Preoperative free PSA 3.29+9.27 3.13+8.66 0.94
Postoperative PSA, ng/dl ~ 37.65+41.1  21.74+31.26  0.09
Postoperative free PSA 16.5£19.07 8.91£9.22 0.08
Mean PSA difference 25.7£27.1 10.8£16.67  0.01
Mean free PSA difference 13.2+15.33 5.76+8.24 0.02
Mean Hb difference 1.36£1.07 1.59+1.3 0.45
Prostate volume,

abdominal USG, cc 70.7+37.1 63.44+27.6 0.38
Resected tissue amount, g = 20.73£10.5 18.26+7.01 0.28
Operation time, min 57.83+17.45 51.18+13.37  0.09
Preoperative IPSS 26.13+3.07 26.79+4.49 0.17
Postoperative IPSS 4.46+2.25 5.5£1.81 0.1
Preoperative quality

of life score 4.7+0.7 5.06+0.9 0.08
Postoperative quality

of life score 1.3+8.76 1.43+0.56 0.08
Preoperative Qmax, ml/s 5+4.4 4.5+4.1 0.64
Postoperative Qmax, ml/s  23.9+6.61 21.05+4.17 0.1
Preoperative PVR, cc 321.5+148.6  309.4+251.1 0.76
Postoperative PVR, cc 42.8+20.4 48.5+16.3 0.22

Pathological result Monopolar group Bipolar group p
CP (n=31) CP (n = 28)
BPH (n =29) BPH (n = 36)
CP 28.18+22.57 11.73+13.09 0.02
BPH 22.9+32.27 10.32+18.84 0.15

Table 3. The mean PSA difference with regard to pathological re-
sults within groups, p < 0.05; statistical difference

Groups c® BPH
Monopolar group (n = 31) Monopolar group (n = 29)
Bipolar group (n = 28) Bipolar group (n = 36)

22.99+33.27 0.61
10.32+18.84 0.79

Monopolar 28.18+22.57
Bipolar 11.73+13.09

Table 4. The mean Hb difference between preoperative and post-
operative values with regard to pathological results, p < 0.05; sta-
tistical difference

Parameter CP BPH P

Mean Hb difference 1.85+1.36 1.18+0.95 0.03

groups (p = 0.61 for Group 1 and p = 0.79 for Group 2;
table 3).

The change in Hb differed based on pathological re-
sults (1.85 = 1.36 for CP and 1.18 £ 0.95 for BPH, p = 0.03;
table 4).

Discussion

Despite technical improvements in TURP (high-per-
formance electrosurgery generators, better resectoscope
and loop materials, etc.), the technical principle behind
TURP remains the same as it was nearly 80 years ago [1].
Initially, monopolar TURP used an active resection elec-
trode loop and a return electrode at the skin level to close
the circuit [2]. The energy circulated through the body,
raising the risk of nervous stimulation and eventual pace-
maker failure; moreover, significant bleeding could occur
during cutting with a monopolar loop, raising the need
for frequent coagulation [3].

Bipolar devices have both active and return poles in-
corporated in the electrode or in the electrode and the
resectoscope [1]. Unlike monopolar electrosurgery, the

Monopolar versus Plasmakinetic Effect on
PSA Level in Terms of Pathology

current does not flow through any part of the body. The
bipolar method has much shorter tissue penetration, in
the 50-100 um range, generating less collateral thermal
damage and less tissue charring [3].

In this study, we investigated the effect of tissue dam-
aged by electrosurgery on free and total PSA levels early
in the operation and correlated these results with patho-
logical results. It is suggested that any intervention to the
prostate, including a digital rectal examination [4], may
increase PSA levels, relative to the severity of the inter-
vention. The effect on PSA of bipolar energy is less than
that of monopolar energy. In addition, fewer or less se-
vere complications are expected using bipolar energy be-
cause it penetrates tissue to a lesser degree. According to
Ko et al,, bipolar TURP generated significantly less heat
and histopathological evidence of thermal damage com-
pared to monopolar TURP, using a canine model [5].
Also, Karaman et al. showed thermal injury extending as
far as 3 mm during plasmakinetic vaporization of the
prostate, demonstrating a thermal margin of <0.5 mm
[6]. It can then be expected that PSA levels early in bipo-
lar TURP could be less. We have now confirmed that the
use of bipolar energy is less invasive.
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According to our analysis, the mean PSA change
among the CP patients was significantly higher in Group
1 than in Group 2. While the change in mean PSA among
the BPH patients was not statistically different, it was
nearly twofold higher for those who received monopolar
TURP. This result can be associated with the number of
BPH patients.

There was no statistical difference between the groups
in terms of change in Hb, but when separated according to
pathological results, the differences were significant (p =
0.03; table 4). To our knowledge, this is the first time that
these results are reported. Huang et al. showed that patho-
logical changes in the prostate after bipolar and monopo-
lar TURP are similar in the canine model, but the intraop-
erative coagulation zones of bipolar TURP are deeper and
become thinner early after the operation [7]. However, the
specimens were not distinguished as CP or BPH.

According to our results, resected tissue amount, and
operation time were similar between groups, and one-
month postoperative results were similar in terms of
IPSS, quality of life scores, maximum flow rates, and PVR
values (table 1). Similar results were shown in other stud-
ies [8-13].

Limitations of the Study

Our study benefits from its prospective design and
sample size. All operations were performed by same ex-
perienced two urologists for each type of surgery, remov-
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ing the surgical ability factor, which could have deter-
mined outcomes, operation times, and complications.
There are also several limitations. The research was
not a multicenter investigation and included data only
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Conclusion

We have confirmed that bipolar TURP is less invasive
than monopolar TURP on the basis of postoperative PSA
levels. In addition, bleeding, which is one of the most im-
portant complications during TURP, is affected not by
the kind of energy, but by the pathology.

Acknowledgments
The data of our study were presented in the Turkish Urology

Congress 2014. We would like to thank Murat Bagcioglu, MD for
his support in the preparation of the abstract for this congress.

Disclosure Statement

None declared.

Bucuras V, Bardan R: Bipolar vaporization of
the prostate: is it ready for the primetime?
Ther Adv Urol 2011;3:257-261.

energy and transurethral resection of pros-
tate: 1-year follow-up. ] Endourol 2005;19:
734-737.

ation of the impact on overall sexual function
in an international randomized controlled tri-
al setting. BJU Int 2013;112:109-120.

P2 Issa MM: Technological advances in trans- »7 Huang X, Wang XH, Qu L], Pu XY, Zeng X: P11 Mamoulakis C, Schulze M, Skolarikos A,
urethral resection of the prostate: bipolar ver- Bipolar versus monopolar transurethral re- Alivizatos G, Scarpa RM, Rassweiler JJ, de
sus monopolar TURP. ] Endourol 2008;22: section of prostate: pathologic study in ca- la Rosette JJ, Scoffone CM: Midterm re-
1587-1595. nines. Urology 2007;70:180-184. sults from an international multicentre ran-

»3 Thiel DD, Petrou SP: Electroresection and P8 Akman T, Binbay M, Tekinarslan E, Tepeler domised controlled trial comparing bipolar
open surgery. Urol Clin North Am 2009;36: A, Akcay M, Ozgor F, Ugurlu M, Muslum- with monopolar transurethral resection of the
461-470, vi. anoglu A: Effects of bipolar and monopolar prostate. Eur Urol 2013;63:667-676.

»4 Thomson RD, Clejan S: Digital rectal exami- transurethral resection of the prostate on uri- P12 Autorino R, Damiano R, Di Lorenzo G, Quar-
nation-associated alterations in serum pros- nary and erectile function: a prospective ran- to G, Perdona S, D’Armiento M, De Sio M:
tate-specific antigen. Am J Clin Pathol 1992; domized comparative study. BJU Int 2013; Four-year outcome of a prospective ran-
97:528-534. 111:129-136. domised trial comparing bipolar plasmaki-

»5 Ko R, Tan AH, Chew BH, Rowe PE, Razvi H: P9 Singh H, Desai MR, Shrivastav P, Vani K: Bi- netic and monopolar transurethral resection
Comparison of the thermal and histopatho- polar versus monopolar transurethral resec- of the prostate. Eur Urol 2009;55:922-929.
logical effects of bipolar and monopolar elec- tion of prostate: randomized controlled study. ®13 Karadag MA, Cecen K, Demir A, Kocaaslan
trosurgical resection of the prostate in a ca- J Endourol 2005;19:333-338. R, Altunrende F: Plasmakinetic vaporization
nine model. BJU Int 2010;105:1314-1317. P10 Mamoulakis C, Skolarikos A, Schulze M, Scof- versus plasmakinetic resection to treat benign

»c

Karaman MI, Kaya C, Ozturk M, Gurdal M,
Kirecci S, Pirincci N: Comparison of trans-
urethral vaporization using PlasmaKinetic

fone CM, Rassweiler JJ, Alivizatos G, Scarpa
RM, de la Rosette JJ: Bipolar vs monopolar
transurethral resection of the prostate: evalu-

268

Urol Int 2015;95:265-268

DOI: |QLL50/000381560

prostatic hyperplasia: a prospective random-
ized trial with 1 year follow-up. Can Urol As-
soc ] 2014;8:E595-E599.

Demir/Karadag/Cecen/Uslu/Arslan

G202 Joquialdag 0 Uo Jasn Isa)IsIaAIL) JNeA walelwzeg Ag pd 095 L 8E000/L5L009€/592/€/56/4Pd-ajo1e/uIn/wod 1ebIes//:dyy woly papeojumoq


http://dx.doi.org/10.1159%2F000381560

	CitRef_1: 
	CitRef_2: 
	CitRef_3: 
	CitRef_4: 
	CitRef_5: 
	CitRef_6: 
	CitRef_7: 
	CitRef_8: 
	CitRef_9: 
	CitRef_10: 
	CitRef_11: 
	CitRef_12: 
	CitRef_13: 


