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ABSTRACT

Introduction: Transurethral resection syndrome is an uncommon but potentially life threatening complication. Various 
irrigating solutions have been used, normal saline being the most physiological. The recent availability of bipolar cautery 
has permitted the use of normal saline irrigation.
Material and Methods: In a randomized prospective study, we compared the safety and efficacy of bipolar cautery (us-
ing 0.9% normal saline irrigation) versus conventional monopolar cautery (using 1.5% glycine irrigation). Pre and post-
operative hemoglobin (Hb) and hematocrit values were compared. Hemodynamics and arterial oxygen saturation were 
monitored throughout the study. Safety end points were changes in serum electrolytes, osmolarity and Hb/PCV (packed 
cell volume). Efficacy parameters were the International Prostate Symptom Score (IPSS) and Qmax (maximum flow rate 
in mL/sec) values.
Results: Mean preoperative prostate size on ultrasound was 60 ± 20cc. Mean resected weight was 17.6 ± 10.8 g (glycine) 
and 18.66 ± 12.1 g (saline). Mean resection time was 56.76 ± 14.51 min (glycine) and 55.1 ± 13.3 min (saline). The 
monopolar glycine group showed a greater decline in serum sodium and osmolarity (4.12 meq/L and 5.14 mosmol/L) 
compared to the bipolar saline group (1.25 meq/L and 0.43 mosmol/L). However, this was not considered statistically 
significant. The monopolar glycine group showed a statistically significant decline in Hb and PCV (0.97 gm %, 2.83, p < 
0.005) as compared to the bipolar saline group (0.55 gm % and 1.62, p < 0.05). Patient follow- up (1,3,6 and 12 months 
postoperatively) demonstrated an improvement in IPSS and Qmax in both the groups.
Conclusion: We concluded that bipolar transurethral resection of prostate  is clinically comparable to monopolar trans-
urethral resection of prostate  with an improved safety profile. However, larger number of patients with longer follow up 
is essential.
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INTRODUCTION

 Transurethral resection of prostate (TURP) 
is a standard operative procedure for patients with 
benign prostrate hypertrophy. Irrigants used range 
from distilled water to a variety of non-hemolytic 
solutions like glycine, saline, sorbitol and mannitol. 
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Irrigant fluid absorption by the patient is a potentially 
serious complication of TURP, resulting in the TURP 
syndrome with appreciable morbidity and mortality 
(1,2).
 As an isotonic electrolyte medium, normal 
saline is the most physiologic irrigant for TURP, but 
its electrical conducting properties prohibit its use 
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with conventional monopolar cautery. The develop-
ment of bipolar resection systems now permits the 
use of normal saline as an irrigant. Use of bipolar 
cautery has been reported to be associated with less 
collateral and penetrative tissue damage, lower inci-
dence of TURP syndrome, shorter catheter indwelling 
times and earlier hospital discharge (3-7). This study 
was undertaken to compare the safety and efficacy 
of  bipolar cautery using saline as an irrigant with 
conventional monopolar cautery using glycine as an 
irrigant.

MATERIALS AND METHODS

 Following Institutional Ethics Committee ap-
proval and informed consent from patients, we studied 
60 patients with a diagnosis of benign enlargement 
of the prostate undergoing TURP. They were divided 
into two groups using standard randomization codes. 
Group I (n = 30) had TURP performed with mono-
polar cautery using 1.5% glycine as an irrigant. In 
Group II (n = 30), bipolar cautery was used with 0.9% 
saline as irrigant. Indications for surgery included 
failed medical therapy, acute urinary retention with 
failed voiding trial, recurrent urinary tract infection 
and hematuria. Patients with documented or suspected 
prostate cancer, neurogenic bladder, previous prostate 
surgery, urethral stricture, associated bladder stones 
and renal impairment were excluded from the study.
 Preoperative International Prostate Symp-
tom Score (IPSS), Qmax (maximum flow rate in 
mL/second) and prostate volume by ultrasound were 
recorded, as well as patient age, weight and height. 
Preoperative blood investigations included complete 
hemogram, liver and renal function tests, chest X-ray 
and electrocardiogram. Surgery was performed by 
trainees and consultants (4 surgeons).
 Surgery was performed under spinal anes-
thesia in all patients. Patients received 10 mL/kg of 
normal saline intravenously prior to administration of 
spinal block. Normal saline infusion was continued in 
the intraoperative period. External jugular vein was 
cannulated and a baseline sample (2 mL) sent for es-
timation of serum sodium, potassium and osmolarity. 
These tests were repeated every 15 minutes until the 
end of the procedure. Baseline and post procedure 

hemoglobin and hematocrit values were also studied. 
Resection time, volume of irrigant used, weight of 
the resected gland and duration of surgery in both the 
groups were recorded. The patients vital parameters 
(pulse, blood pressure, oxygen saturation monitor-
ing by pulse oximeter) were monitored and clinical 
signs of transurethral resection (TUR) syndrome were 
watched for.
 Bipolar resection was performed using the 
Gyrus PK bipolar resection system. Generator set-
tings for cutting and coagulation were 160-180 W 
and 100-120 W respectively. Monopolar resection 
was performed using Erbee cautery with cutting and 
coagulation setting of 100 and 60 W respectively.
 Barnes method of resection was used in all our 
patients. The resectoscope used was 26 Fr Modified 
Iglesias double sheath continuous irrigation resecto-
scope with thumb operating working element. The 
height of the irrigation fluid was 60 cm in all cases. To 
prevent thermal damage to the urethra, we used copi-
ous amounts of jelly around the sheath in the urethra 
and always carefully monitored any early exchange 
of worn loops and discarding of loops with distortion 
or insulation faults.
 Postoperative irrigation was used to ensure 
clear catheter drainage. Catheter removal was done 
on postoperative Day 2 in all cases.
 Patients were followed-up at 1, 3, 6 and 12 
months with the IPSS reassessment and Qmax ob-
tained using rotating disc type uroflowmeter.
 The Student-t- test was used to compare 
the parametric data between the groups i.e.; age, 
weight, height, volume of the irrigant, resection 
time and weight of resected gland. ANOVA test was 
used to compare hemoglobin (Hb), packed cell vol-
ume (PCV), osmolarity, serum electrolyte changes, 
IPSS and Qmax in the groups p value < 0.05 was 
considered significant and a value < 0.005 highly 
significant.

RESULTS

 Demographic profiles in both the groups 
were comparable (Table-1). Also comparable were 
preoperative Hb, hematocrit, osmolarity and serum 
electrolytes (Table-2). Prostate size on ultrasound 
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ranged from 40-80 cc. Weight of resected gland, 
resection time and volumes of irrigant used were 
comparable (Table-3).
 The monopolar glycine group showed a great-
er decline in serum sodium (4.12 meq/L) compared to 
the bipolar saline group (1.3 meq/L). However, this 
was not statistically significant between the groups (p 
= 0.93 for bipolar and p = 0.2 for monopolar group 
respectively). Serum osmolarity declined in the mo-
nopolar glycine group by 5.14 mosm/L as compared 
to 0.43 mosm/L in the bipolar glycine group. This 
decline in osmolarity from the preoperative value 

was not significant in either group, p > 0.05. Serum 
potassium values showed no significant change in 
either group (p > 0.05). The monopolar glycine group 
showed a statistically highly significant decline in 
Hb (0.97 gm %, p < 0.005) from the preoperative 
value. In comparison, the bipolar group showed a 
smaller drop in hemoglobin (0.55 gm %, p = 0.014). 
Hematocrit values showed a similar trend with the 
glycine monopolar group recording a more significant 
fall from the preoperative value as compared to the 
bipolar saline group (2.83, p < 0.005 and 1.62, p < 
0.05 respectively) (Table-2).

Table 1 – Age, height and weight profile.

Variable Monopolar Mean (SD) Bipolar Mean (SD) Significance

Age (year) 65.96 (6.6)   63.86 (6.1) p > 0.05
not significant

Height (cm) 171.33 (5.99) 170.93 (5.4) p > 0.05
not significant

Weight (kg) 55.86 (5.7)   59.23 (7.3) p > 0.05
not significant

SD = standard deviation. 

Table 2 – Comparison of electrolytes, osmolarity, hemoglobin and hematocrit between bipolar and monopolar groups.

Variable Preoperative Postoperative p Value
Glycine

(variance)
Saline

 (variance)
Glycine

(variance)
Saline

(variance)
Glycine Saline

Sodium 
(mEq/L)

132.59
40.75

132.93
68.72

128.47
70

131.68
39.57

NS NS

Potassium
(mEq/L)

4.036
0.38

4.217
0.42

3.843
0.51

3.789
0.45

NS NS

Osmolarity
(mMol/L)

294.54
128.27

285.85
59.47

289.36
67.25

285.42
63.61

NS NS

Hemoglobin
(g/dL)

12.35
3.17

12.26
1.72

11.38
2.18

11.71
2.05

3.27 x 10-7

S
0.014

S
Hematocrit
(%)

38.15
25.91

38.60
17.64

35.32
12.48

36.98
18.54

1.81 x 10-5

S
0.008

S

NS = not significant.
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 The surgeons reported better coagulation and 
a clearer operative field with the bipolar resectoscope. 
None of our patients had any ureteric orifice injury 
and no procedure was abandoned due to capsular 
perforation. None of our patients required blood trans-
fusion or recatheterisation for clot retention. Also, 
none of our patients required any intervention in the 
postoperative follow-up, i.e. reoperation, treatment of 
strictures or bladder neck contractures. None of our 
patients had any documented urinary tract infection, 
epididymitis or myocardial infarction in the postop-
erative follow-up.
 Patient follow-up (1,3,6 and 12 months post-
operatively) demonstrated an improvement in IPSS 

and Qmax in both the groups. The improvement in 
IPSS was comparable in both groups (Table-4). The 
Qmax at follow-up was significantly higher in the 
bipolar group as compared to the monopolar group 
(p < 0.05, Table-5).

COMMENTS

 Our understanding of the pathophysiology 
leading to TURP syndrome has improved in recent 
years. Recent technological advances have led to the 
development of new bipolar resection systems that 
permit normal saline to be used as irrigant.

Table 3 – Comparison of intraoperative variables between bipolar and monopolar groups.

Variable Glycine
mean (SD)

Saline
mean (SD)

Significance

Volume of irrigant (L) 19.8 (5.4) 18.76 (8.1) p > 0.05
not significant

Resection time (min)       56.76 (14.51) 55.1 (13.3) p > 0.05
not significant

Resected weight (g)     17.60 (10.8)  18.66 (12.1) p > 0.05
not significant

SD = standard deviation. 

Table 4 – Comparison of IPSS between bipolar and monopolar groups.

Time BIPOLAR MONOPOLAR p Value
IPSS IPSS

mean (SD) mean (SD)

Pre-op 24.07 (3.68) 23.43 (4.04) 0.539 NS

Post-op 1 mo   7.73 (0.83) 7.47 (0.90) 0.237 NS

Post-op 3 mo   6.77 (1.04) 6.60 (1.04) 0.537 NS

Post-op 6 mo   6.30 (0.95) 6.40 (0.97) 0.688 NS

Post-op 12 mo   6.13 (0.94) 6.23 (0.94) 0.681 NS

IPSS = International Prostate Symptoms Score; SD = standard deviation.
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 Recent trials evaluating the safety and effica-
cy of bipolar resectoscopes have claimed advantages 
over standard monopolar resection (3-7). By using 
physiologic saline (0.9% NaCl) as irrigation fluid, 
it eliminates any danger of TUR syndrome and thus 
eliminates the conventional time limit of resection. 
The bipolar system can be used as safely and effec-
tively in the resection of the large gland (> 60 g) as 
reported in the resection of small and medium-sized 
glands (8). Collateral and penetrative tissue damage 
is reduced, there is less tissue charring, better identi-
fication of the surgical capsule and less granulation 
tissue formation.
 Our study showed a fall of 1.3 mEq/L in the 
serum sodium concentration in the saline bipolar 
group. In a small pilot study by Issa et al., it was 
observed that despite a prolonged resection time, the 
mean drop in serum sodium concentration was only 
1.6 mEq/L (9). In comparison, the glycine monopolar 
group showed an appreciable decline in sodium levels 
(4.12 mEq/L). However, the drop in sodium was not 
statistically significant.
 The crucial physiological derangement of the 
central nervous system functions during TURP syn-
drome is not hyponatremia per se but acute hypoosmo-
larity. Only a few studies correlate a patient outcome 
after TURP with both serum sodium concentration 
and osmolarity. In a series of 72 patients undergo-
ing TURP, serum sodium concentration decreased 
by 10 to 54 mmol/L in 19 (26%) while osmolarity 
changed in only two (3%). The two patients who had 
both hyponatremia and hypoosmolarity developed 

pulmonary edema and encephalopathy. The 5 patients 
in this series with the largest decreases in serum Na 
concentration had no changes in serum osmolarity and 
no signs of TURP syndrome. As serum Na concen-
tration does not necessarily reflect serum osmolarity, 
the recommendation is that serum Na concentration 
should be reported together with osmolarity when the 
irrigant solution contains osmotically active solutes 
such as glycine (1).
 Our study showed a drop in osmolarity of 
5.14 mosmol/L in the glycine group compared to a 
drop of 0.43 mosmol/L in the saline group. This drop, 
however, was not statistically significant.
 Plasma potassium fluctuations have also been 
studied during endourological procedures. Norlen et 
al. (10) reported dilutional hypokalemia when distilled 
water was used as an irrigant. In contrast, Krishna 
Moorthy et al. (11) reported significant hyperkale-
mia in patients undergoing TURP and percutaneous 
nephrostolithotomy  with glycine and sterile water, 
probably due to hemolysis during absorption of fluid 
into the circulation. There was no alteration in potas-
sium levels when normal saline was used as irrigat-
ing fluid. Hyperkalemic cardiotoxicity is increased 
by hyponatremia and acidosis. It is possible that the 
cardiovascular changes occurring in TURP syndrome 
can be a combination of both hyponatremia and hyper-
kalemia. Our study, however, showed no significant 
changes in potassium levels in either group.
 Issa and coworkers report their experience 
with large prostate resections and only a minimal 
fall in hematocrit with the bipolar resectoscope (9).

Table 5 – Comparison of Qmax between bipolar and monopolar groups.

Time Bipolar Monopolar p Value
Qmax (mL/s) Qmax (mL/s)

mean (SD) mean (SD)

Pre-op 6.59 (2.51) 6.44 (2.28) 0.827 NS
Post-op 1 months 17.92 (2.16) 14.04 (2.59) < 0.05 S
Post-op 3 months 18.44 (1.93) 14.91 (2.29) < 0.05 S
Post-op 6 months 18.42 (2.76) 15.30 (2.33) < 0.05 S
Post-op 12 months 18.52 (2.07) 15.42 (2.31) < 0.05 S

Qmax = maximum flow rate; SD = standard deviation.
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Our study results showed a highly significant drop in 
hematocrit and Hb in the monopolar-glycine group 
(2.83%, 0.97gm% respectively). There was however 
a significant drop in hematocrit (1.62%) and Hb (0.55 
gm%) in the bipolar-saline group also. However, no 
patient from either group required blood transfu-
sion.
 In our study, the resection was done by trainee 
residents who were at different stages of their learn-
ing curves. This may explain comparable operating 
time in both groups. Michielsen et al. have reported 
significantly longer operating times with bipolar 
resection (12). Recent studies have shown shorter 
operating times, less blood loss and shorter periods 
of irrigation and catheterization with bipolar resec-
tion (13,14). Improvement in Qmax in our study was 
significantly higher with the bipolar group although 
IPSS was comparable in both the groups.

CONCLUSION

 Our study results indicate that bipolar TURP 
is clinically comparable to monopolar TURP with an 
improved safety profile. Bipolar saline TURP may 
prove safer in patients with large prostates where 
longer resection time and greater absorption of ir-
rigating fluid is a concern. However, larger numbers 
of patients with longer follow-up is essential.
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