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Background: Benign prostatic hyperplasia (BPH) is a common disease in elderly men.
Monopolar transurethral resection of prostate (M-TURP) is considered the gold standard for the
treatment of bladder outlet obstruction due to BPH. Its modification, bipolar TURP (B-TURP),
promises to overcome its most prominent drawbacks, such as bleeding and dilutional
hyponatremia. Aims and Objectives: This study aims to study the feasibility, effectiveness,
and safety of B-TURP over M-TURP. Materials and Methods: A total of 110 patients with
BPH were prospectively randomly assigned to undergo B-TURP (55) or M-TURP (55). Patient
characteristics of the two groups were similar. Hemoglobin was measured preoperatively and
postoperatively. IPSS, maximal flow rate, and post-void residual urine volume were assessed
preoperatively. Duration of surgery, mean weight of resected tissue, mean irrigation fluid
used, mean drop in hemoglobin, mean change in sodium, and mean post-operative irrigation
used were also compared. Results: Duration of resection time was significantly shorter in
M-TURP (P=0.0034). The mean change in sodium and mean post-operative irrigation used
were significantly lower in bipolar group with P<0.05 and 0.0024, respectively. The mean
drop in post-operative hemoglobin concentration (P=0.0916) was statistically insignificant.
There was one instance of the transurethral resection (TUR) syndrome in the M-TURP group
whereas no TUR syndrome occurred in the B-TURP group. Conclusion: B-TURP and M-TURP
are effective and safe techniques for the surgical treatment of BPH. B-TURP definitely
reduces the incidence of dilutional hyponatremia and post-operative irrigation use making it
a competitor to replace M-TURP as the new gold standard.
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INTRODUCTION

management for BPH is medical therapy but eventually,
surgery is required by 20% in men.” For many years, the

Benign prostatic hyperplasia (BPH) is a common disease in
elderly men, involving 30% of men older than 60 years and
40% of men older than 70 years." It may lead to different
arrays of troublesome symptoms which may not only
decrease quality of life but also may increase morbidity
and mortality due to its complication. The first-line

mainstay of treatment for BPH has been transurethral
resection of prostate (TURP) as it is more effective and with
less post-operative complications than open prostatectomy.
Although TURP is generally considered a safe procedure
and has a low mortality rate, there are still some concerns
regarding perioperative morbidities, especially hemorrhage,
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dilutional hyponatremia, and transurethral resection (TUR)
syndrome. TUR syndrome and hyponatremia are caused
using the large amount of nonionic irrigation fluid glycine
(1.5%) in TURP, which is hypo-osmolar.** TURP was
traditionally performed using unipolar diathermy which
eventually evolved to bipolar TURP (B-TURP) which is a
newer modification of TURP. The procedure of bipolar
electroresection requires a diathermy generator (200 W and
a frequency range of 330—450 kHz and a voltage range
of 250-350 V) and a cutting loop which is similar to a
monopolar loop in shape and should have an active and
a return electrode on the same axis.” The basic difference
in B-TURP is the use of conductive solution which gets
converted into a vapor containing energy charged particles
causing tissue dissociation at the molecular level. The
charged particles always take the path of low resistance, the
saline irrigant, thus controlling treatment site temperatures
and lowering the risk of thermal injury to the surrounding
tissue.*” The procedure is completed using a continuous
flow resectoscope with saline irrigation reducing the risks
of fluid absorption and blood loss.® The B-TURP safety is
enhanced by the use of normal saline (NS) which nullifies
the incidence of the metabolite toxicities and dilutional
hyponatremia.” This difference is important at teaching
institutions where B-TURP could obviate the increased
risk of TUR syndrome due to the prolonged resection
times while training the resident surgeons.” Urologists
have observed increased intraoperative visibility during
bipolar resection, which may also improve education of the
resident." This study aims to compare monopolar TURP
(M-TURP) and B-TURP as a treatment modality for BPH.

Aims and objectives
This study aims to study the feasibility, effectiveness, and
safety of B-TURP over M-TURP.

MATERIALS AND METHODS

This is a prospective, comparative, longitudinal, single-
center study done in 110 BPH patients who underwent
TURP from June 2017 to May 2020. Inclusion criteria were
patients with moderate-to-severe BPH symptoms as per
International Prostate Symptom Score (IPSS), maximal
urinary flow rate (Qmax) of <12 ml/s, prostate volume
on transabdominal USG exceeding 20 g with no upper
limit, failure of medical therapy (alpha-blockers*5 alpha-
reductase inhibitors), acute urinary retention failing at least
one voiding free trial, and upper urinary tract changes due
to bladder outlet obstruction due to BPH. Exclusion critetia
were neurovesical dysfunction, bladder calculus, carcinoma
prostate, previous history of prostatic or urethral surgery,
urcthral stricture, renal insufficiency, IPSS of <7, and
previous prostatic surgery (open/transurethral).
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After obtaining clearance from the ethical committee,
patients were enrolled in the study. Informed consent was
obtained from all patients before enrollment into the study.

A detailed history was taken, patients were instructed to
complete an IPSS questionnaire and a physical examination
including a focused neurological examination was done.
The following diagnostic tests were performed: Urine
routine and microscopy; urine culture and sensitivity,
ultrasound examination of kidney ureter and bladder with
prostate volume and post-void residual urine, uroflowmetry,
serum prostate-specific antigen (PSA), urodynamic study if
neurovesical dysfunction (e.g., diabetes) is suspected to be
the cause of voiding dysfunction, hemoglobin (Hb), total
leukocyte count and differential leukocyte count, blood
urea, serum creatinine, serum sodium, and potassium levels,
coagulation profile, blood sugar, ECG, and X-ray chest.

Patients were selected by simple randomization before
surgery (1:1) to TURP using 26 F resectoscope with bipolar
ERBE energy source or monopolar (Valleylab) energy
source. All patients who underwent surgery were given
antibiotic prophylaxis. The procedure was performed in
spinal anesthesia. A 26 Fr Karl Storz resectoscope and
1.5% glycine as the irrigation solution were used for
M-TURP. A Valleylab cautery generator was used with
the current setting set to 120 Watts cutting and 80 Watts
coagulation. B-TURP was performed using 26 Fr Karl
Storz resectoscope and 0.9% NS used as an irrigant,
ERBE generator VIO 300 D was used to generate bipolar
current. Cautery settings were kept to 6—8 for cutting and
7 for coagulation. Initially, a cystoscopy was done and the
findings were noted. The median lobe was resected first
in cases where the median lobe was grossly enlarged or
protruding into the bladder. Then, either of the lateral
lobes was resected. Hemostasis was obtained before
resecting the remaining lobe. Then, the anterior lobe
was resected. Finally, the apical lobe was resected. A 22
Fr three-way Foley catheter was inserted and irrigation
with NS started, traction was kept till the next morning,
Orals were started in the evening, Patients were kept on
continuous bladder irrigation and the color of the urine
was assessed. The catheter was removed on post-operative
day 3. Postoperatively, analgesics were given on patients
demand. The TURP chips were sent to HPE. All the
data were recorded, that is, operative time, intraoperative
complications, and amount of irrigant used on immediate
post-operative period Hb% and serum sodium was
measured. TUR syndrome was defined as a serum
sodium level of <125 meq/L along with cardiological or
neurological disturbance (bradycardia, hypertension, visual
symptoms, confusion, and disorientation). TUR syndrome
was treated by administering frusemide, 3% NS slowly, and
fluid restriction also.
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Statistical methods

Statistical testing was conducted with the Statistical Package
for the Social Sciences system version Statistical Package
for the Social Sciences 20.0. Continuous variables were
presented as MeantSD, and categorical variables were
presented as absolute numbers and percentages. Statistical
t-test of proportion was used to compare the clinical
parameter between groups. For all statistical tests, P<0.05
was considered statistically significant.

RESULTS

Between June 2017 and May 2020, we studied 110 patients
with BPH who underwent TURP in the department of
urology and randomized them into two equal groups.
Among these, 55 cases underwent M-TURP while 55 cases
were managed by B-TURP. The following observations
were made (Table 1).

Age distribution

All the demogtaphics and pre-operative clinical parameters
were comparable both groups (Table 1).The mean age
of our study group was 68.7%7.1 years in the B-TURP
group and 69.6£7.2 years in the monopolar group. Both
the groups were matched and the difference between them
was statically insignificant (P=0.523).

IPSS scores

The mean IPSS scores in the B-TURP group were
21%2.68 whereas in the M-TURP group, the mean score
was 20+2.41. The difference between the groups was
statistically not significant (P=0.39).

Peak flow rates

The mean Qmax in the bipolar group was 5.8 with a
standard deviation of 2.295, whereas in the monopolar
group, the average Qmax was 6.1 with a standard deviation
of 2.53. The difference was statistically not significant as
P=0.48.

Post-void residual urine in ml: The mean post-void residual
urine in the B-TURP group was 129£41.69 ml whereas
in the M-TURP group, the mean post-void residual
urine was 144 ml with a standard deviation of 46.56 ml.
The difference between the groups was statistically not
significant (P=0.093).

Prostate volume (in cc)
The mean prostate volume in the B-TURP group was
51£9.85 cc whereas in the M-TURP group, the mean
prostate volume was 47 cc with a standard deviation of
8.91. The difference between the groups was statistically
not significant (P=0.42).
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Serum PSA (ng/ml)
The mean serum PSA in the B-TURP group was
2.510.733 ng/ml whereas in the M-TURP group, the mean
serum PSA was 2.7 with a standard deviation of 0.768.
The difference between the groups was statistically not
significant (P=0.107).

Comorbidities among both groups

Sixteen patients in the bipolar group and 19 patients in the
monopolar group had diabetes mellitus, hypertension was
present in 13 in B-TURP group whereas in 12 patients of
M-TURP group. Eight patients in B-TURP had coronary
artery disease whereas seven patients in the M-TURP group
had coronary artery disease.

American society of anesthesiologists (ASA) status
of patients

Thirty and 25 patients belonged to ASA Class I in the
bipolar and monopolar group, respectively. Fifteen and
17 patients belonged to ASA Class II in the bipolar and
monopolar group and only 10 patients were ASA Class 111
in bipolar and 13 patients belonged to ASA Class I1I in
the monopolar group.

Pre-operative sodium levels (mEq/L)

The mean sodium levels in the B-TURP group were
138.61£3.66 mEq/L whereas in the M-TURP group,
the mean sodium levels were 139.37£2.798 mEq/L.
The difference between the groups was statistically not
significant (P=0.193).

Pre-operative Hb levels (g/dL)

The mean Hb levels in the B-TURP group were
13.0+2.23 g/dL whereas in the M-TURP group, the Hb
levels were 13.2£1.76 g/dL. The difference between the
groups was statistically not significant (P=0.59).

Weight of tissue resected (g)

The mean weight of resected tissue in the B-TURP group
was 26.8615.12 g. In the monopolar group, the mean
weight of resected tissue was 28.1915.02 g, the groups were
similar as the difference among the groups was statistically
not significant (P=0.62).

Mean duration of resection (min)

The mean duration of resection in the bipolar group
was 55.71%13.46 min; the mean duration of resection
in the monopolar group was 45.95 min with a standard
deviation of 13.9853. The difference among the groups
was statistically significant (P=0.0034).

Mean irrigation fluid used (liters)
The mean irrigation fluid used in the monopolar group
was 21.9+3.15 L; the mean irrigation fluid used in the
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Bipolar group Monopolar group P-value
(number of patients) (number of patients)
Age group
<60 years 7 6 0.523
60-70 years 18 21
>70 years 30 28
IPSS scores
<20 20 17 0.39
20-35 35 38
Peak flow rates
<7 ml/s 35 37 0.48
=7 ml/s 20 18
Post-void residual urine (in ml)
<150 ml 37 31 0.093
2150 ml 18 24
Prostate volume (in ml)
<50 ml 31 34 0.42
=50 ml 24 21
Serum PSA (in ng/ml)
<2 ng/ml 15 1 0.107
22 ng/ml 40 44
Comorbidities
Diabetes mellitus 16 (29%) 1934.5%) -
Hypertension 13 (23.6%) 12 (21.8%)
Coronary artery disease 8 (14.5%) 7 (12.7%)
ASA status
ASA | 30 2
ASAIl 15 17
ASA I 10 13
Mean sodium levels (mEqg/L) 138.6 139.4 0.193
Mean Hb in g/dL 13.04 13.24 0.598
Mean weight of resected tissue (g) 26.86 28.19 0.626
Mean duration of resection (min) 55.7 45.9 0.0034
Mean irrigation fluid used (liter) 21.9 24.0 0.59
Mean change in sodium (mEq/L) -1.8 -5.1 P<0.05
Mean post-operative irrigation used (liters) 14.3 18.3 0.0024
Mean fall in Hb (g/dL) 1.3 1.6 0.0916

TRUP: Transurethral resection of prostate, IPSS: International Prostate Symptom Score, PSA: Prostate-specific antigen, ASA: American Society of Anesthesiologists,

Hb: Hemoglobin

bipolar group was 24 L with a standard deviation of 3.70.
The difference among the groups was statistically not
significant (P=0.59).

Change in sodium

The mean fall in sodium in the B-TURP group was
1.82.43 mEq/L, whereas the mean fall in the sodium
in the monopolar group was 5.1+2.60 mEq/L. The
difference among the groups was statistically significant
(P<0.05).

Mean post-operative irrigation used (liters)

The mean post-operative irrigation used in the B-TURP
group was 14.3£5.978 L whereas in the M-TURP group, it
was 18.3+4.867 L. The difference among the groups was
statistically significant (P=0.00240).

Mean fall in Hb (g/dL)
The mean fall in Hb in the B-TURP group was
1.3£0.521 g/dL whereas in the M-TURP group, the
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mean fall in Hb was 1.6£0.4750 g/dL. The difference was
statistically not significant (P=0.09106).

DISCUSSION

The incidence of benign prostatic enlargement and
related lower urinary tract symptoms (LUTS) in men
increases with age, and about 25% of men estimated to
have received treatment for LUTS by 80 years of age."
Despite the advances in medical therapy, a significant
proportion of patients require surgical intervention, these
vary from minimally invasive surgical treatments to open
prostatectomy. The most common and the gold standard of
these procedures is TURP, achieving long-lasting functional
outcomes.'” TURP has been there in the urologist
armamentarium for a long and has withstood the test of
time as it is advantageous in removing the extensive tissue
in a very short time and its ability to do so within anatomical
and surgical landmarks. TURP is regularly performed by
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monopolar diathermy, which involves an electrical flow
current from an active electrode to the prostate and through
the body and exits through a return electrode pad placed
on the skin. M-TURP requires the irrigation fluids, which
are iso-osmolar and molecularly inert, non-conductive and
optically clear is required, for example, glycine, sorbitol, or
mannitol solutions. The use of glycine which is relatively
hypo-osmolar places the patient at risk of dilutional
hyponatremia and TUR syndrome, which is indicated by
metabolic abnormalities, cardiovascular problems, and
neurological irregularities and is associated with a risk of
mortality in up to 40% of the patients."” In contrary to
M-TURP, B-TURP uses a current that travels through
the loop and prostate tissue but not through the patient’s
body, thus enabling the use of isotonic solutions like 0.9%
NS. Thus, reducing some of the problems associated with
M-TURP, such as TUR syndrome.

In our study, we studied the patients undergoing TURP and
compared the effectiveness of B-TURP and M-TURP in
the management of BPH. In our study, the demographics
were neck to neck with other studies, the mean age in the
monopolar group was 69.617.2 years, and in the bipolar
group, it was 68.7£7.1 years. The results were similar to
the other studies as BPH usually affect older men. The
difference among the groups was statistically not significant
(P=0.523). The age difference was similar to those observed
by Abascal Junquera et al.,'* whete the age in the monopolar
group was 67.3 years, and in the bipolar group, it was
69.5 years. The mean ages observed by Ho and Cheng
et al.,"” where the mean age of the monopolar group was
606.5 years whereas in the bipolar group, it was 606.6 years.

The mean IPSS score in the B-TURP group was 21+2.68
whereas in the M-TURP group was 20. The difference
between the groups was statistically not significant with
P=0.390. The results were similar to those found by
Fagerstrom et al.,'* where the mean IPSS in the monopolar
group was 20.4 and in the bipolar group, it was 21.7. The
mean IPSS in our study was lesser than that of Singhania

et al.,” where the mean IPSS in the monopolar group was
23.43 and 24.07 in the bipolar group.

The mean Qmax in the bipolar group was 5.8+2.295 ml/s,
whereas in the monopolar group, the average Qmax was
6.112.295 ml/s. These findings wete similar to that of
Singh et al.,'”” where the mean Qmax in the monopolar
group was 5.1 ml/s and was 5.8 ml/s in bipolar group.
Erturhan et al.,'” on other hand had, greater QQ max
values in both the monopolar and bipolar groups, in their
study, the mean Qmax was 9.2 ml/s in the monopolar
group whereas the mean Qmax in the bipolar group
was found to be 10.9 ml/s. The reason for lower mean
Qmax in our study was partly due to the fact that Qmax
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of <12 ml/s was taken as an inclusion criterion for the
study.

The mean post-void residual urine in the B-TURP group of
patients was 129741.69 ml whereas that of the M-TURP
group was 144£46.56 ml. The difference between the
groups was statistically not significant (P=0.093). Our
results were similar to those of Singh et al.,'” where the
patients in the monopolar group had a post-void residue
(PVR) of 136%52 ml and in the bipolar group, it was
124458 ml. In the study conducted by Ho et al.,”” PVR in
the monopolar group was 147 ml, whereas in the bipolar
group, it was 182.0 ml [Table 2].

The mean prostate volume in the B-TURP group was
51%£9.85 cc whereas, in the M-TURP group, it was 47+8.91
cc. The difference between the two groups was statistically
not significant (P=0.042). In the study conducted by Chen
et al.,'”” the patients undergoing B-TURP had a mean
prostate size of 49.1220.5 ml while those undergoing
M-TURP had a prostate volume of 47.3+16.9 and the
difference was not significant P=0.335. According to
other studies conducted and reported in the literature, the
prostate size varied from 42 to 82 ml for the monopolar
group and for the bipolar group, it varied from 39 ml to
82 m1.2)8,13,1'7,20

The mean serum PSA in the B-TURP group was
2.510.733 ng/ml whereas, in the M-TURP group, the
mean serum PSA was 2.740.768. The difference observed
between the groups was statistically not significant
P=0.107. Going through the literature, Yoon et al.,
reported the mean PSA of men undergoing B-TURP
to be 2.89+1.34 ng/ml whereas the mean PSA of men
undergoing M-TURP was 2.72+0.91 ng/ml; P=0.27. Our
results atre similar to Singh et al.,'> where the mean PSA in
the bipolar group was 2.75 ng/ml and in the monopolar
group, it was 3.2 ng/ml.

The mean weight of resected tissue in patients in the
B-TURP group was 26.86+5.12 g. In the monopolar
group of patients, the mean weight of resected tissue was
28.19 g with a standard deviation of 5.02, the groups were
similar as the difference among the groups was statistically
not significant P=0.6267. The mean resected weight was
higher in our study when compared to Singh et al.,"” where
the mean resected tissue in the bipolar group was 24 g
and in the monopolar group, it was 27.6 g. Our results are
similar to Seckiner et al.,*! where the mean resected tissue
in the bipolar group was 36.6 g and in the monopolar
group, it was 31.9 g. Ho et al.,"” in his study, observed
that the mean resected tissue in the bipolar group was
29.8 g and in the patients of the monopolar group, it was
30.6 g. These results are also comparable to our results.
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The mean duration of resection in patients of the bipolar
group was 55.71113.46 min, whereas the mean duration
of resection in the monopolar group was 45.95 min with
a standard deviation of 13.98. The difference among the
groups was statistically significant P=0.0034. Our findings
are similar to Seckiner et al.,» who in his study noted that
the time for resection in B-TURP was 52.9 min and in
M-TURP, it was 52.9 min. Hon et al.,*® observed that the
time taken for B-TURP was 59.0 min and for M-TURP, it
was 58.0 min [Table 3].

The mean irrigation fluid that was used in the monopolar
group was 21.9 L. with a standard deviation of 3.15, the
mean irrigation fluid that was used in the bipolar group
was 24%3.70 L. The difference among the groups was
statistically not significant (P=0.59). The results are similar
to Singh et al,'” who used 19.6 L of irrigation fluid in
patients of the bipolar group and 17.3 L of irrigation fluid
in the monopolar group [Table 4].

The mean fall in sodium levels in the B-TURP group was
1.842.43 mEq/L, whereas the mean fall in the sodium level
in the monopolar group was 5.1 mEq/L with a standard
deviation of 2.60. The difference among the groups was
statistically significant P<0.05. Singh et al.,'” had similar
observations in their study and they found that the change in
serum sodium concentration was significantly greater in the
monopolar resection group. Similar results were obtained
in the study done by Singhania et al.,"”” who observed that
the fall in sodium level in the bipolar group was lower than
that in the monopolar group. They observed that while
comparing the groups, the monopolar glycine group showed
a greater decline in serum sodium level (4.12 meq/L) as
compared to the bipolar saline group (1.3 meq/L). However,
this was not statistically significant between the groups
(P=0.93). Michielsen et al.,”” in their study also revealed
similar observations, they found that in the conventional
M-TURP group, serum sodium declined by 2.5 mmol/1.
This was statistically significantly different (P=0.001) from
the drop of 1.5 mmol/lin the bipolar group of patients.

In our study, only one patient from the monopolar group
developed TUR syndrome and none in the bipolar group.
His sodium levels dropped to 110 mEq/L, the patient
developed ECG changes followed by generalized seizures,
the procedure was abandoned and the patient was managed
in ICU overnight, intubated on mechanical ventilation,
his sodium levels were corrected gradually and extubated
on the 1* post-operative day, he was discharged on the
4™ post-operative day with the catheter 7z situ with no
neurological deficit.

The mean post-operative irrigation fluids used in the
B-TURP group were 14.3 L with a standard deviation
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Bipolar (g) Monopolar (g)
Present study 26.8 28.1
Singh et al.,"” 24.0 27.6
Seckiner et al.,! 36.6 31.9
Ho et al.,"® 29.8 30.6

Bipolar (min) Monopolar (min)

Present study 55.7 45.95
Seckiner et al.,?! 52.9 52.9
Hon et al.,?® 59.0 58.0

Bipolar Monopolar (mEqg/L) P value
(mEg/L)
Present study 1.842.43 5.1£2.6 <0.005
Singh et al.,"” 1.2 4.6 <0.001
Chen et al.,™ 6.9+0.7 14.8+1.8 0.001
Singhania et al.," 1.3 412 0.2

of 5.978 whereas in the M-TURP group, it was 18.3 L
with a standard deviation of 4.867. The difference among
the groups was statistically significant P=0.0024. Singh
et al.,'”” observed that the post-operative irrigation used
in the bipolar groups was 9.9 L with a standard deviation
of 6.2, whereas in the monopolar group, it was 9.8 L
with a standard deviation of 3.4, the difference among
the groups was statistically not significant P=0.405. Xie
et al.,” in their study reported a post-operative irrigation
time of 24.45 h in the M-TURP group and 15.84 h in
the B-TURP group.

The mean fall in Hb in the B-TURP group was 1.3 g/
dL with the standard deviation of 0.5210 whereas in the
M-TURP group, the mean fall in Hb was 1.6 g/dL with
a standard deviation of 0.4750. The difference among
the groups was statistically not significant P=0.091. The
international multicenter randomized control trial also
reported a statistically insignificant difference in the
Hb drop after monopolar prostatectomy and bipolar
prostatectomy P=0.548." Giulianelli et al.,** reported a
drop from mean Hb of 14.5 g/dL to 10.4 g/dL in the
monopolar group whereas in the bipolar group, the mean
Hb drop was from 14.8 g/dL to 13.6 g/dL, however,
authors did not mention if it was statistically significant.
None of our patients in the bipolar or the M-TURP group
required blood transfusion. It is hypothesized that bipolar
electrocautery is more efficient in controlling bleeding
according to the ex vivo experiments conducted by Wendt-
Nordahl®” than a monopolar resectoscope.
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CONCLUSION

B-TURP is a feasible and effective method for BPH
MANAGEMENT with the added advantages of decreased
incidence of hyponatremia and TUR syndrome compared
to M-TURP, thus reducing the adverse post-operative
outcomes.
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