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Introduction: Transurethral resection of the prostate (TURP)
is the gold standard in the management of benign prostatic
hyperplasia. Electrocautery devices that have been used during
TURP procedures have monopolar design and cannot be used
with electrolyte rich irrigation fluid. Now use of bipolar TURP
has challenged monopolar TURP. Bipolar cautery allows TURP
to be performed in a normal saline environment, which addresses
a fundamental concern of conventional monopolar TURP. As a
result, the risks of dilutional hyponatremia and transurethral
resection (TUR) syndrome are eliminated, allowing for longer
and safer resection. Study aimed to compare the safety and
efficacy of bipolar Electrocautery unit using saline as irrigant
against monopolar Electrocautery unit using glycine as irrigant.
Material and methods: A total of 100 patients who underwent
Monoploar TURP (group A: 50 patients) or Bipolar TURP (group
B: 50 patients) were analyzed in dept of surgery, Muzaffarnagar
Medical College And Hospital from May 2015 to December
2016. Variables analyzed were, hemoglobin, serum sodium,
serum potassium, IPSS, Qmax, QoL Intraoperative resection
time, amount of irrigant, resection volume were recorded. Post-
operative hemoglobin, Na*, K* were assessed within 6 hour of
surgery. Patients were followed after 6 weeks to assess the IPSS,
Qmax, Qol.

Results: The mean Hemoglobin, S. Na® and K* level were
comparable between both groups. The mean resection time
[56.24min and 59.2min] and resected weight [22.68 gm and
21.09 gm] in monopolar and bipolar TURP was not statically
significant. For both groups amount of irrigant fluid used was
same. The statically significant decline in hemoglobin was seen
in monopolar group (1.25g%, p< 0.0001) as compared to the
bipolar group (0.64g%,p<0.01) but, no patient required blood
transfusion. When in follow up Patients of both the group after
6 weeks showed comparable alleviation in all IPSS, Qmax, QoL.
Conclusion: Bipolar Electrocautery is comparable in terms both
safety and efficacy to monopolar Electrocautery
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INTRODUCTION

Benign prostatic hyperplasia (BPH) is a highly prevalent problem
in the elder male with more than 50% of the males over 60 years
having histologically proven BPH and at least half reporting
moderate to severe lower urinary tract symptoms(LUTS).!
Transurethral resection of prostate using bipolar electrocautery
with normal saline is an advancement in surgical management
of BPH. Despite the introduction of alternative techniques,
transurethral resection of the prostate (TURP) still represents
the gold standard in the operative management of benign
prostatic hyperplasia (BPH).? The advancement of TURP and

the technical changes led to improved hemostasis and outcome,
with reduced blood transfusion rates and low peri-operative
mortality.**

Electrocautery device that have been used during TURP
procedure have monopolar design using glycine as irrigant. The
use glycine of has been associated with dilutional hyponatremia
and variable degree of hypo-osmolarity. In recent years, other
techniques, including the use of bipolar TURP have challenged
conventional monopolar TURP.? Bipolar TURP also results in
better visibility, less thermal damage and importantly, allows
use of normal saline for irrigation.® Therefore large prostate
gland can be resected in cardiac patients. Bipolar cautery allows
TURP to be performed in a normal saline environment, which
removes the concern of monopolar cautery using hypo-osmolar
irrigation. Thus, the risk of dilutional hyponatremia and TUR
syndrome are omitted, allowing for safer and longer resection
time.

In this study the efficacy and safety of monopolar cautery and
bipolar cautery based TURP systems was evaluated.

MATERIAL AND METHODS

This study was a Randomized Study conducted in the Department
of Surgery, Muzaffarnagar Medical College, Muzaffarnagar,
UP. A total of 100 cases were included in study and distributed
between two groups after chit picking who were admitted from
May 2015 to January 2016 fulfilling all the inclusion criterion
and giving consent. The Ethical Committee approved protocol
before the start of study. A completely written and informed
consent was taken from the indorsed patient. Inclusion Criterion:
All patients of lower urinary tract symptoms, patient failure to
medical treatment. Size-30-100 gm prostate, Age between 50 to
85 years. Exclusion Criterion: Patients with history of TURP,
BPH with bladder diverticula, calculus, bladder tumour, urethral
stricture. Patients with cardiac disease or bleeding diathesis or
renal disease.

Pre-operatively detailed history of patients was taken. IPSS,
Uroflowmetry and QoL was evaluated, Physical Examination
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with DRE was done. Hemoglobin, creatinine, S.PSA, sodium,
potassium was done. An Ultrasonography was done preoperative
to assess prostate size. Written consent was taken for surgery.
Intra-operative: Resection time from the first cut to catheter
insertion, Amount of irrigation fluid used, net Resected weight
of prostate chips. Postoperative: Within 6 hours of surgery
hemoglobin, sodium and potassium was measured. Triway
Catheter was removed when urine became clear. IPPS, QoL,
Uroflowmetry were assessed After six weeks.

Materials used were Uroflowmeter, Karl-Storz bipolar resection
system with bipolar TUR loop and Karl-Storz monopolar
resection system with monopolar TUR loops and Erbe
Electrosurgical unit

STATISTICAL ANALYSIS

The statistical inference was calculated by a statistician using
mean, Z test and calculating P value. P value < 0.05 was
considered statistically significant.

RESULTS

This study was a Randomized Study conducted in the Department
of Surgery, Muzaffarnagar Medical College, Muzaffarnagar,
UP. A total of 100 cases were included in study and distributed
between two groups after chit picking who were admitted from
May 2015 to January 2016 fulfilling all the inclusion criterion
and giving consent.

The mean resection time between monopolar and bipolar TURP
is statically significant. Amount of irrigant used in both the
groups does not show any statistical difference. The resection
volume in monopolar and bipolar TURP is comparable in both
groups (table-1).

As shown in Table 2, there was significant hemoglobin %
decrease in monopolar group as compared to bipolar group
which is statically significant. The monopolar group (1.25gm%,
p<0.0001) showed a statically significant decline in hemoglobin
as compared to the bipolar group(0.64gm%,p<0.01),but none of
patient required any transfusion.

In our study Both the groups show no serum sodium and
Potassium changes postoperatively as shown in table 3.

There was the significant improvement in IPSS of patients in
both monopolar and bipolar groups. There was significant
improvement in QoL and Qmax of patients in both monopolar
and bipolar groups. P value > 0.05 which was not statistically
significant.

DISCUSSION

Transurethral resection of prostate with bipolar electro-cautery
and normal saline is advancement for management of BPH.
Introduction of different techniques, transurethral resection of
the prostate (TURP) still is the gold standard in the operative
management of BPH. During the last decade TURP showed
significant technical advances influencing reduction of intra and
post-operative complications

One of the most significant recent advancements in transurethral
resection of the prostate (TURP) is the incorporation of bipolar
technology This review discusses the principles and applications
of electrosurgery in conventional monopolar as well as new
bipolar saline-based TURP systems.

The gold standard for management of BPH is transurethral
resection of the prostate, which was earlier performed using a
monopolar electro-cautery. This led to development of latest
procedures such as vaporization of the prostate and bipolar
electro-cautery systems. We have conducted randomized study
to evaluate and compare the efficacy and safety of monopolar
versus bipolar TURP in benign prostatic hyperplasia

The mean resection time of prostate during monopolar TURP
in our study was 57.24min where as in Bipolar TURP it was
59.2min (Table 1) which was statistically significant. However
in his study Engeler et al® had mean resection time of 50.3mins
in bipolar TURP and41.8mins in monopolar. this slight increase
in resection time in bipolar TURP to the more cutting strokes
that were required to resect the same amount of tissue due
to small diameter of the bipolar resection loop. Neyer et al'
explained it due to a small delay (0.8sec) of plasma corona is

Parameter Monopolar Bipolar 7. Value P Value

Mean SD Mean SD
Resection time (min) 57.24 4.75 59.2 3.34 2.38 <0.17
Resected weight (gm) 22.68 4.06 21.09 1.19 2.65 <0.00079
Amount of irrigant (L) 18.78 1.28 18.50 1.34 1.06 <0.28

Table-1: Comparison of resection time, resected weight and amount of irrigant in monopolar and bipolar study groups

Hemoglobin (gm%) Monopolar Bipolar Z Value P Value

Mean SD Mean SD
Pre-operative 12.48 1.19 12.99 0.95 2.36 <0.0179
Post-operative 11.23 0.88 12.35 0.86 6.43 <0.0001
Hemoglobin Drop 1.25gm% 0.64gm%

Table-2: Comparison of pre and post-operative Hemoglobin in monopolar and bipolar study groups:
Monopolar Bipolar Z Value P Value

Mean SD Mean SD
Pre-op Sodium (mEq/L) 138.46 2.26 135.05 4.89 4.476 <0.0001
Post-op Sodium (mEq/L) 137.09 2.04 13491 4.90 291 <0.0035
Pre-op Potassium (mEq/L) 4.01 0.19 3.83 0.46 2.55 >0.05
Post-op Potassium (mEq/L) 3.92 0.25 3.75 0.42 2.459 >0.05

Table-3: Comparison of pre and post-operative Sodium and Potassium in monopolar and bipolar study groups
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Monopolar Bipolar P Value
Mean SD Mean SD
Pre-op IPSS 20.84 3.13 22.08 10.02 >0.05
Post-op IPSS (6 weeks) 6.32 1.14 6.80 0.91 >0.05
Pre-op QoL 3.52 0.71 3.52 0.65 >0.05
Postop QoL (6 weeks) 1.24 0.52 1.24 0.44 >0.05
Pre-op Qmax ml/sec 7.48 1.36 6.88 0.88 >0.05
Post-op Qmax ml/sec (6 weeks) 19.36 1.73 18.6 1.04 >0.05
Table-4: Comparison of pre and post IPSS, Quality of life (QoL) and Comparison of Q-max in monopolar and bipolar study groups

formation with each cut.

The mean resected weight of prostate during bipolar TURP
was 21.09gm and monopolar TURP in our study was 22.68gm
which was not statistically significant (P Value >0.05). Neyer et
al'® in his study had mean resected prostate volume of 21.9gm
in bipolar and 23.5gm in monopolar group.

The mean amount of irrigant used during monopolar TURP
in our study was 18.78 liters glycine while in bipolar TURP it
was 18.50 liter saline which was not statistically significant (P
value >0.05). Singhania et al’ in his study had 19.87 1 mean
irrigation used in monopolar group and 18.11 1 in bipolar group.
He commented on faster coagulation and clearer operative field
with bipolar unit. This explains a lesser amount of irrigant used
in bipolar surgery.

The advantages of bipolar electrocautery is the ability to use
normal saline during surgery, lesser blood loss and lower thermal
damage to the surrounding tissue. In our study post-operative
hemoglobin during monoploar TURP was 11.23gm/dl with drop
of 1.25gm%, where as in bipolar TURP it was 12.35gm/dl with
drop of 0.64gm%(Table 2) which was statistically significant (P
value <0.005). However, none of the patient in required blood
transfusion. Singhania et al’ in his study showed statistically
significant hemoglobin drop(0.94 gm%, p value <0.005) as
compared to bipolar group (0.58 gm%, p value=0.014).Patankar
et al'! in his study found significant blood loss among patients
undergoing monopolar versus bipolar TURP.

Bipolar cautery allows TURP in a normal saline, which reduces
the risks of dilutional hyponatremia and TUR syndrome are
eliminated, allowing for safer and longer resection. monopolar
group showed mean pre-operative Na* 138.46 mEq/L and mean
post-operative Na* 137.02 mEq/L while bipolar group showed
mean preoperative Na® 135.05 mEq/L and mean post-operative
Na* 134.9 mEq/L, p value in both pre and post- operative groups
was <0.05, which was statistically significant (Table 3).On
comparison of pre and post- operative K* monopolar group had
mean pre-operative K™ 4.01 mEq/L and post op K 3.92 mEq/L,
bipolar group had mean pre-operative K* 3.83 mEq/L and post
op K 3.75 mEq/L, p value was < 0.05 which was statistically
significant. Singhania et al” in his study had decreased serum
sodium compare to bipolar saline group,but was not significant
statistically. He explained that not only serum sodium level
osmolality of the absorbed irrigant is equally responsible for the
TUR syndrome

In our study, there is significant improvement in IPSS of patients
in both monopolar and bipolar group (Table 4). In our study
monopolar group showed mean post-operative IPSS (6.32)
while bipolar group showed mean postop IPSS (6.80), which
is not significant statistically. Mamoulakis et al® in his study
had improvement in the IPSS of patients in both monopolar

and bipolar group which was not statistically significant. This
study require a longer follow up for assessing bladder neck
contracture and urethral stricture. Mamoulakis et al® explained
a factors including instruments size, surgeon’s skill and urethral
diameter that are responsible for urethral stricture. He explained
electric current leakage provokes stenosis.

In our study, there is significant improvement in QoL of patients
in both monopolar and bipolar group (Table 4). Monopolar
group showed mean post-operative QoL 1.26. Bipolar group also
showed mean post-operative QoL 1.27 and the p-value >0.05,
which is significant statistically. in both monopolar and bipolar
TURP patients Engelar et al® had significant improvement in
QoL score postoperatively.

In our study, Qmax of patients in both monopolar and
bipolar group there is significant improvement in (Table 4).
Monopolar group showed mean post op Q max [19.36 ml/
sec] Bipolar group showed mean post op Qmax [18.6 ml/sec]
which is not statistically significant. Patankar et al'' in his
study had comparable improvement in Qmax in both groups
postoperatively.

CONCLUSION

The amount of blood loss was more in monopolar group as
compared to bipolar group though none of the patient required
blood transfusion at any time. There was a statistically
significant change in serum sodium and serum potassium levels
in monopolar groups but no change in bipolar group. There was
significant improvement in IPSS of patients in both monopolar
and bipolar groups. There was significant improvement in Qmax
of patients in both group. There was significant improvement in
QoL of patients in both monopolar and bipolar group.

In view of above conclusions, the safety and efficacy of Bipolar
electrocautery is similar to Monopolar electrocautery. However,
there was small sample size with prostate size up to 100gm and
limited follow-up. Hence we recommend a randomized trial
study involving more number of patients with larger prostate
gland size, extended follow-up.
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