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Abstract 

Objective 

To present our TUEB technique, wherein the enucleated adenoma is resected while 

keeping it attached near the verumontanum avoiding the need of a morcellator. To 

evaluate the safety and short-term outcomes of our technique of TUEB for the 

treatment of symptomatic benign prostatic hypertrophy (BPH).  

Methods 

This was a retrospective evaluation of prospectively maintained database of patients 

with symptomatic BPH who underwent TUEB from January 2016 to September 

2017. Patients with a minimum follow-up period of 6 months were included in the 

study. All patients were assessed using the international prostate symptom score 

(IPSS), uroflometry (Q-max), and transrectal ultrasonography (TRUS) of the 

prostate. TUEB was indicated for patients with total prostate volumes (TPV) >60 g 

on TRUS. Postoperative outcome measures, including urinary incontinence, Q-max, 

and IPSS, were recorded at each follow-up visit. 

Results 

A total of 103 patients underwent TUEB. The mean patient age was 64  7 years, 

and the median operative time was 54 min (IQR: 44-66). The median resected 

prostate weight was 39 g (IQR: 28-54 g), corresponding to approximately 87% of the 

assessed transitional zone volume (TZV). The mean postoperative hemoglobin drop 

of 1.08  0.28 g/dl was clinically insignificant. There was significant improvement in 

the IPSS and Q-max postoperatively, when compared to baseline parameters (p < 

0.05). 
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Conclusion 

Our TUEB technique is safe and effective in treating symptomatic BPH with 

acceptable complications and favorable short-term outcomes. TUEB allows near-

complete enucleation of a prostate adenoma, followed by resection, thus avoiding 

the need for a morcellator. 
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Enucleation of the prostate is a technique involving nearly complete removal of an 

obstructive prostate adenoma.1 Traditionally, open prostatectomy (OP) has been the 

gold standard for the removal of large adenomas with improved long-term 

outcomes.2 However, it was associated with significant perioperative morbidity and 

delayed convalescence.2 With miniaturization of equipment, urologists have evolved 

a technique of enucleating adenomas endoscopically, with a significant reduction in 

perioperative morbidity.3,4 Endoscopic enucleation used to be performed 

predominantly with lasers.3 However, the transurethral enucleation and resection of 

the prostate with bipolar energy (TUEB) method has evolved as an alternative to 

laser prostatectomy for large prostates.4,5 To our knowledge, there has been no 

standardized technique for TUEB reported in the literature. We present our TUEB 

technique, wherein the enucleated adenoma is left attached to the verumontanum, 

prior to the resection procedure. This process not only allows an easier resection of 

enucleated adenoma but also avoids the need for a morcellator and its related 

complications.6 This study aimed at evaluating the safety and short-term outcomes 

of our technique of TUEB for the treatment of symptomatic benign prostatic 

hypertrophy (BPH).  

Patients and Methods 

This was a retrospectives evaluation of prospectively maintained database of 

patients with symptomatic BPH, who underwent TUEB at our institute from January 

2016 to September 2017. Patients with a minimum follow-up period of 6 months 

were included in the study.  We received approval from our local institutional 

scientific committee prior to conducting this study. All procedures were performed by 

a single surgeon who had vast experience in open, endoscopic enucleation and 
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minimal invasive surgery for prostate.7 An informed consent was taken from all 

patients prior to the surgical intervention. Patient demographics were collected from 

clinical records. International prostate symptom score (IPSS) was assessed and 

transrectal ultrasonography (TRUS) of the prostate, uroflometry (peak flow rate: Q-

max ml/sec), and laboratory studies including hemoglobin, serum creatinine, and 

urine examination were performed. TRUS was performed by a single radiologist, 

where the total prostate volume (TPV) and transitional zone volume (TZV) was 

assessed by the standard ellipsoid formula.8 TUEB was indicated in symptomatic 

BPH patients with TPV >60 g on TRUS.  

Technique and equipment 

The equipment used to perform the TUEB procedure included: 1) Bipolar 

electrosurgical system (Olympus PK technology; ESG-400), 2) 26 Fr continuous flow 

resectoscope with a 12° telescope (Olympus), 3) a specially designed, high-

frequency electrode loop with spatula (Olympus) for enucleation, and 4) a high-

frequency electrode loop (Olympus) for resection of the prostate adenoma. The 

specially designed loop with spatula has an active electrode loop with a mechanical 

spatula. The spatula would be helpful for enucleation and electrode loop for 

coagulation of the vessels in the prostate fossa (Figure 1). Intraoperative cystoscopy 

was performed to assess the pattern of prostate enlargement and to rule out any 

concomitant urethral and bladder pathology.  

The procedure has the following steps: 

Step 1: Creation of a full-thickness mucosal incision all around, just proximal to the 

external sphincter complex identified by movement of the resectoscope sheath 

(Figure 2A, B).9  
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Step 2: Creation of troughs: a) Floor of the prostate at the 6 o’clock position (Figure 

2C) which extends from the bladder neck to a point just proximal to the 

verumontanum. b) At 12 o’clock position from the bladder neck, extending to meet 

the initial apical mucosal incision (Figure 2D). If a trilobar pattern of the prostate was 

noted, the trough in the floor of the prostate was created on one side of the median 

lobe, thus ensuring a bilobar enucleation.  

The bipolar enucleation was started using a specially designed, high-frequency 

electrode loop with a spatula which was fixed all throughout the procedure. The 

enucleation technique has been depicted as follows (Figure 2E).  

Step 3: A plane between the right-side prostate adenoma and the capsule was 

created adjacent to the verumontanum at the 7 o’clock position (Figure 2F).  

Step 4: The adenoma was then gradually lifted off its capsule by applying gentle 

rotational movements with the spatula, slowly progressing from the 7 o’clock to the 

11 o’clock position at the level of apex of the prostate (Figure 2G). 

Step 5: From this point onwards, the spatula was moved towards the bladder neck 

(Figure 2H). The correct plane was identified by taking note of the arborization of the 

vessels on the capsular surface.10 The bladder neck was identified by visualizing the 

larger-sized vessels on the capsule and the transparent bladder mucosa on the front.  

Step 6: At the 11 o’clock position bladder neck region, the bladder was entered by 

incising the mucosa with use of cutting current (Figure 2I).  

Step 7: The enucleation of the adenoma at the level of bladder neck region 

continues from 11 o’clock position towards the 6 o’clock trough (Figure 1J). During 
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this process, the major vasculature that enters the adenoma at the 11 and 8 o’clock 

positions was coagulated.11,12  

Step 8: The enucleation progresses antegrade from bladder neck to apex of the 

prostate, with the spatula sweeping the adenoma off the capsule from above and 

downwards (Figure 2K, L). The bleeding points were simultaneously coagulated 

during the entire enucleation process. These maneuvers will now complete the 

enucleation of the right lobe with attachment at the verumontanum and at the 12 

o’clock region (Figure 2M).  

For the left side adenoma, similar maneuvers (Step 3 to 8) were performed by 

creating a plane adjacent to the verumontanum at the 5 o’clock position, enucleating 

the apex and moving towards the bladder neck region at the 1 o’clock position. The 

adenoma was enucleated at the level of the bladder neck region from the 1 o’clock 

position towards the trough at the 6 o’clock position. During this process, the major 

vasculature which enters the adenoma at the 1 and 4 o’clock position was 

coagulated.12 At this juncture, the enucleated adenoma was attached by a small strip 

in the roof and a small area around the verumontanum in the floor.  

Step 9: The attachment on the roof was divided with short bursts of cutting currents 

starting distally and progressing proximally (Figure 2N). Finally, the completely 

enucleated and devascularized adenoma was left attached to a small area around 

the verumontanum (Figure 2O).  

Step 10: The prostate adenoma was resected (Figure 2P) using the standard bipolar 

high frequency electrode starting from the top and moving towards the floor of the 

fossa. The prostate chips were evacuated, and adequate hemostasis was achieved.  
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Perioperative assessment 

The operative time, weight of the resected prostatic tissue (RPW), and completeness 

of the TZV resection (measured as percentage of RPW/TZV), were assessed. 

Perioperative complications such as capsular perforation, post-operative decrease in 

hemoglobin (comparing preoperative and postoperative hemoglobin levels at day 2), 

blood transfusion rate, and clot retentions were assessed according to Clavien 

classification.13 Duration of catheterization and hospital stay were assessed during 

the postoperative period. Urinary retention and urinary incontinence were assessed 

following catheter removal. 

Follow-up 

Patients with a minimum follow-up period of 6 months were included in the study. 

Patient follow-up at 2 months and 6 months were assessed postoperatively. Short-

term outcomes were assessed at 6 months in our study. Postoperative outcome 

measures, including Q-max and IPSS, were recorded at each follow-up visit. The 

persistence of urinary incontinence, occurrence of urethral strictures, and 

development of bladder neck stenosis were assessed during the follow-up period. 

Statistical analysis 

The survey data following a normal distribution are presented as mean  SD, data 

not following a normal distribution are presented as median (interquartile range; 

IQR), and some categorical data were depicted in percentages. The Chi-squared 

test was used to compare preoperative and postoperative data. Statistical 

significance was set at p < 0.05. All calculations were carried out using SPSS 20 

(Statistical Packages for Social Sciences, SPSS, Chicago, IL, USA). 
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Results 

A total of 103 patients who underwent TUEB were included in the study. The mean 

age of the study cohort was 64  7 years. Patient demographics were noted 

accordingly (Table 1). Thirty-eight patients had urinary retention and had indwelling 

catheters before the surgical intervention. The rest of the patients (n = 65) had a 

mean IPSS score and Qmax (ml/s) of 24 ± 3 and 9 ± 3, respectively. 

There were no conversions to open surgery or traditional transurethral resection of 

prostate (TURP). The perioperative variables and complications are summarized in 

Table 2. The RPW (median) was 39 g (IQR: 28-54 g), corresponding to 87% of the 

TZV assessed. The most common intraoperative complication noted was capsular 

perforation (Grade 1 Clavien classification) in 10 patients (9.7%). Out of these, only 

two patients with free capsular perforation (Grade 3) needed prolonged 

catheterization for 7 days. The mean postoperative hemoglobin drop of 1.08  0.28 

g/dl was clinically insignificant. None of the patients received a blood transfusion, 

had clot retention, or had hyponatremia in our study. Postoperatively, the catheters 

were removed after a mean duration of 3 days. All patients voided after catheter 

removal. Eighteen (17.4%) patients had stress urinary incontinence after catheter 

removal. No patient had total urinary incontinence following the procedure. 

During the follow-up period, 3 (2.9%) patients had persistent stress urinary 

incontinence (Grade 1) at 6 months and were being managed by pelvic floor muscle 

rehabilitation. Two patients developed urethral strictures at the 6-month follow-up 

period and were managed by regular urethral dilatations. There was a statistically 

significant improvement in the mean IPSS and Qmax (ml/sec) at the 2-month (8 ± 2 

and 25 ± 9, respectively) and the 6-month (8 ± 2 and 23 ± 7, respectively) follow-up 
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periods and follow-up data were compared to baseline parameters (25 ± 3 and 9 ± 3, 

respectively) [p< 0.05]. 

Comment 

Our study on TUEB for symptomatic BPH, highlights the technique of enucleation in 

prostates more than 60 grams followed by resection avoiding the need for 

morcellator. In our study, perioperative complications were acceptable with 

significant subjective and objective improvements in short-term outcomes. Since 

Neill et al. reported the first bipolar enucleation of the prostate, there have been 

many modifications but a standardized technique that can be adopted and emulated 

like traditional TURP is lacking.14 We propose that our technique of TUEB is safe, 

effective and a simplified method for bipolar enucleation. 

Our technique comprises of a series of steps that are necessary for successful 

enucleation. The procedure starts with a mucosal incision just proximal to the 

external sphincter complex, delineating the distal extent of enucleation. The troughs 

created at the 6 o’clock and 12 o’clock positions provide the advantage of the free 

flow of irrigation fluid, improved visibility, and easy identification of the plane during 

enucleation. The most important maneuver in our technique is to enucleate the 

prostate adenoma from the bladder neck at the 11 and 1 o’clock positions with 

respect to the floor of the prostate on either side, allowing for early hemostasis, 

resulting in reduced blood loss, and also preventing subtrigonization in patients with 

intravesical prostate extensions. Many authors described procedures for enucleation 

of the prostate adenoma by leaving an attachment at the level of the bladder 

neck.4,5,15 We consider the main limitation of this approach as the continuous blood 

loss during resection, and the adenoma becomes floppy, resulting in a difficult 
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resection. In some scenarios, disproportions between the enucleated prostate 

adenoma and bladder neck region makes resection difficult and may result in sub-

trigonal perforations. In our technique, the enucleated devascularised adenoma 

attached to the verumontanum can be fixed and approached from the top, moving 

towards the floor of the prostate fossa. Henceforth, avoiding the need for a 

mechanical tissue morcellator and related complications.6 

During enucleation, the most common complication encountered was capsular 

perforation. Irrespective of the type of technique used for enucleation, capsular 

perforations are bound to occur during the initial learning phase as well as in small 

prostate glands where the surgical capsule is indistinct or not clearly delineated.16 

Free capsular perforations (Grade 3) and subtrigonal perforations (Grade 4), may 

require prolonged urethral catheterization.17 In our cohort, capsular perforations 

occurred in 9.7% of patients with only two (Grade 3) of them requiring prolonged 

catheterization.  

The mean postoperative hemoglobin decrease was approximately 1.08 g%, which 

was comparable to that in the literature.3,4,15,16 Our study had no postoperative 

hyponatraemia, as simultaneous coagulation of capsular vessels followed by 

resection of devascularised prostate adenoma was done. BPH primarily involves the 

transitional zone; hence, we correlated the RPW with the assessed TZV on 

TRUS.18,19 In the present study, the resected prostate tissue following TUEB 

correlated well with the preoperative TZV, suggesting near-complete removal of the 

prostate adenoma. 

Stress urinary incontinence following holmium laser enucleation of the prostate 

(HoLEP) and TUEB was reported to be around 6.25% and 5% respectively.3,4 Stress 



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

 12 

urinary incontinence is usually caused by the weakness and stretching of the 

external sphincter due to an enlarged prostate.20 On some occasions, enucleation of 

the adenoma proximal to the external sphincter, especially in the 12 o’clock region, 

may cause transient incontinence.21 This generally resolves over a period of 3-6 

months with perineal exercises.20,21 In our technique, we performed a mucosal 

incision just proximal to the external sphincter, thereby retaining an adequate 

mucosa flap at the 12 o’clock region. This avoids any stretching or injury to the 

external sphincter and hence prevents urinary incontinence. Our cohort had 17.4% 

and 2.9% incidences of transient and persistent stress urinary incontinence rates, 

respectively, which were comparable with those in the literature.3,4 Our data showed 

statistically significant improvements in IPSS and Qmax at the 6-month of follow-up, 

which correlated with the results reported in the literature.3,4,14,15 The limitations of 

our study, being a single center, retrospective analysis of a small cohort with a short-

term follow-up period.  The reproducibility of our technique would also need to be 

validated across other centers. So, we look forward in near future for long-term 

follow-up and comparative prospective studies with TURP and HoLEP to validate the 

efficacy of our technique of TUEB. We encourage our readers for using this 

technique of TUEB in their practice. 

Conclusions 

Our TUEB technique is safe and can effectively treat symptomatic BPH with 

acceptable complications. TUEB allows near-complete enucleation followed by 

resection of prostate adenoma, thus avoiding the need for a morcellator. Our short-

term outcomes were favorable with respect to continence rates, improvements in 

symptom scores, and urinary flow rates. 
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Figures legends: 

 

Figure 1: High frequency electrode loop with spatula for TUEB. 
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Figure 2: Step 1- Photograph (A) and endoscopic view (B) showing the mucosal 

incision (MI) (black arrows); Step 2- Troughs created at 6 o’clock position (C) and 12 

o’clock position (D); E- Schematic representation of steps of enucleation of right-side 

prostate adenoma from prostate apex to bladder neck region (marked by dotted line 

with arrows Steps 3 to 7); F: Step 3- Creation of plane at prostate apex between the 

right-side prostate adenoma and the capsule adjacent to the verumontanum (V) at 7 

o’clock position; G: Step 4- Progression of enucleation from 7 o’clock to 11 o’clock 

position at the level of prostate apex; H: Step 5- Movement of TUEB loop at 11 
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o’clock from prostate apex to bladder neck; I: Step 6- At the level of bladder neck at 

11 o’clock after incising the mucosa; J: Step 7- Enucleation of the adenoma at the 

level of bladder neck region continues from 11 o’clock position towards the 6 o’clock 

trough; Step 8- Photograph (K) and endoscopic view (L) of antegrade enucleation 

from bladder neck to prostate apex; Step 9- Photograph (M) and endoscopic view 

(N) of division of the attachment in the roof (12 o’clock region); O: Enucleated 

prostate adenoma (A) attached to a small area around verumontanum (V); P: Step 

10- Resection of avascular adenoma (A). 

 

Table 1. Patient demographics and preoperative variables. 

Variables Mean ± SD, n% 

Age (in years) 64 ± 7 

Associated co-morbid diseases 

Ischemic heart disease 22 (21.3%) 

Diabetes mellitus 32 (31.06%) 

Hypertension  38 (36.8%) 

Renal insufficiency 10 (9.7%) 

No. of bladder calculus 6 (5.82%) 

Preoperative parameters 

IPSS (n-65) 25 ± 3 

Uroflometry (Q-max) ml/s (n-65) 9 ± 3 

Total prostate volume (g) (median- IQR) 98 (72-112) 

Transitional zone volume (g) (median- IQR) 45 (32-60) 
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Table 2. Perioperative variables and complications during TUEB  

Variables   Median (IQR) 

Total operative time (min) 54 (44-66) 

Enucleation time (min) 17(14-22) 

Resection time (min) 35 (25-49) 

Resected prostate weight (g) 39 (28-54) 

Hemoglobin drop (g/dl) (mean ± SD) 1.08  0.28 

Complications n (%) 

Capsular perforations 10 (9.7%) 

Grade 2 8 (7.7%) 

Grade 3 2 (1.9%) 

Blood transfusion rate Nil 

Clot Retention Nil 

Epididymo-orchitis 2 (1.9%) 

Stress urinary incontinence  

Immediate (Day 1) 18 (17.4%) 

At 6 months 3 (2.9%) 

Urethral Stricture   

At 6 months 2 (1.9%) 

 
 

 


