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ABBREVIATIONS

bTURP, bipolar
TURP;

PVP, photoselective
vaporisation of the
prostate;

PVR, post-void resi-
dual urine volume;
Qumax, Maximum urin-
ary flow rate;

VAS, visual analogue
scale

after randomisation. The groups were compared for functional outcomes, visual
analogue scale (VAS) pain scores (range 0-10), perioperative variables and compli-
cations, with a follow-up of 3 months.

Results: In all, 42 and 36 patients underwent bTURP and PVP under sedoanal-
gesia, respectively. The mean VAS pain score was <2 at any time during the proce-
dure, with no conversions to general anaesthesia. PVP patients had a shorter
operating time [mean (SD) 55.64 (12.8) vs 61.79 (14.2) min, P = 0.035], shorter
duration of hospitalisation [mean (SD) 14.58 (2.81) vs 19.21 (2.82) h, P < 0.001]
and a higher dysuria rate when compared to bTURP patients. However, the
catheterisation time was similar and both intraoperative and postoperative compli-
cations were minimal and comparable. Improvements in the International Prostate
Symptom Score, quality of life, prostate volume, maximum urinary flow rate and
post-void residual urine volume at 3 months were similar in both groups. None of
our patients required re-admission or re-operation.

Conclusion: Both PVP and bTURP can be carried out safely under sedoanalgesia
with excellent treatment outcomes.

© 2017 Production and hosting by Elsevier B.V. on behalf of Arab Association of
Urology. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Day care procedures are becoming increasingly popular
due to the benefits of a short hospital stay, less morbid-
ity, early ambulation, and increased cost-effectiveness
[1]. Such procedures when performed under sedoanalge-
sia allow patients to tolerate painful procedures, whilst
maintaining adequate cardiorespiratory function and
consciousness [2]. Sedoanalgesia is safe, effective, less
time consuming, and is particularly suitable for mini-
mally invasive endourological procedures [1,2].

Many patients who undergo surgery for BPH have
associated comorbidities and are deemed unfit for gen-
eral anaesthesia. In such a scenario, sedoanalgesia seems
to be a promising option, enabling faster recovery and
shorter hospitalisation [3]. Data accumulated over the
years have reported favourable results [4,5] for both
PVP and TURP under sedoanalgesia, with excellent
intraoperative safety and expedient postoperative recov-
ery. However, the studies are few and require further
validation in terms of the safety of the techniques.
Therefore, we conducted a prospective randomised
study to compare the safety, effectiveness and treatment
outcomes in patients undergoing bipolar TURP
(bTURP) and photoselective vaporisation of the pros-
tate (PVP) for BPH, under sedoanalgesia, in carefully
selected patients.

Patients and methods

The study protocol and all procedures were approved by
the Institutional Ethics Committee. Between November
2014 and April 2016, consecutive patients attending the
Urology Out-patient Department with LUTS secondary
to benign prostatic enlargement who were planned for

surgery according to the AUA International BPH
Guidelines were included in this prospective, ran-
domised study. The inclusion criteria were: age
> 50 years, prostate volume ranging between 20 and
50 mL, IPSS of >7, maximum urinary flow rate (Qna.x)
of <15mL/s, serum PSA level of <4 ng/mL, histologi-
cally benign enlargement of the prostate when the serum
PSA level was >4 ng/mL, and failure of medical man-
agement. The exclusion criteria were: history of pros-
tate, bladder or urethral surgery; neurogenic bladder
dysfunction; patients in whom anticoagulants could
not be safely discontinued before surgery; active UTI;
presence of bladder calculi; urethral stricture disease;
and biopsy confirmed carcinoma of the prostate.

Initial evaluation included a detailed clinical history
including the completion of the IPSS; physical examina-
tion including DRE and focused neurological examina-
tion; complete haemogram; serum creatinine; serum
electrolytes; urine analysis; serum PSA measurement;
ultrasonography of the kidney, ureter, and bladder
region to assess the prostate size, the upper tract, back
pressure changes in the bladder, post-void residual urine
volume (PVR) and to look for the presence of calculi;
and Quax measurement on uroflowmetry. Eligible
patients were randomised to one of the two groups.
Group A, underwent bTURP; and Group B, underwent
PVP with a potassium titanyl phosphate (KTP) 120W
(high performance system) laser. Randomisation was
done in a 1:1 ratio using a sealed envelope sequence.

A pre-anaesthetic evaluation was conducted before
admission/procedure in all patients. All patients were
admitted to the hospital on the day of the proposed sur-
gery after fasting for 4-6 h. Patients were advised to take
two tablets of laxative and an anxiolytic the night pre-
ceding surgery, and to take a scrub bath in the morning
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before admission. Informed written consent for the pro-
posed procedure was taken, followed by part prepara-
tion in the preoperative room just before the
procedure. An i.v. antibiotic was given followed by
sedoanalgesia. Under the supervision of an experienced
anaesthesiologist, sedation and anxiolysis were obtained
with i.v. pentazocine (0.5 mg/kg) and promethazine
(1 mg/kg). Local anaesthesia comprised three parts.
Firstly, lignocaine jelly 2% was topically instilled into
the urethra for >10 min. Secondly, infiltration of 1%
lignocaine (100-200 mg) into the prostate and peripro-
static area via the perineal route. Thirdly, an intrapro-
static block was given, where 5mL 1% lignocaine
(100-200 mg) was injected into the bladder neck at the
9- and 3-o’clock positions subtrigonally under cysto-
scopic guidance. The cystoscope was then withdrawn
until the verumontanum was visualised and 5 mL infil-
trated into the floor of the bladder neck and prostate
at the 5- and 7-o’clock positions adjacent to the veru-
montanum. Midazolam (i.v.) was added if the desired
effect was not achieved by the above mentioned
procedure.

In the bTURP group, a Plasma-sect electrode was
used as the cutting element and saline was used as the
irrigant. The middle lobe was resected first, followed
by an excavation between the 5- and 7-‘o clock positions
up to the surgical capsule. The side lobes and the ventral
part of the gland were then resected, with the apical
glands resected last. For the PVP group, a continuous
flow 21-F laserscope with a 30-° lens was used and
0.9% saline used as the irrigant. A 600-pm side-firing
laser fibre, emitting green light at 532 nm, was used
and tissue vaporised down to the prostatic capsule until
an unobstructed view of the trigone and a TURP-like
cavity was obtained. Vaporisation was achieved by mov-
ing the laser fibre slowly and constantly in a ‘paint brush
fashion’. Bleeding vessels encountered during vaporisa-
tion were coagulated by defocusing the laser fibre
(increasing working distance to 3-4 mm) or by reducing
the power setting to ~ 30 W. On achieving complete
haemostasis, after both bTURP and PVP, a 22-F
three-way catheter was inserted into the bladder, the
bulb inflated to a maximum of 50 mL, traction given,
and postoperatively the bladder was irrigated with
0.9% saline until clear effluent was seen.

Intraoperative factors assessed were operative time;
pain score/discomfort; amount of irrigation and i.v. flu-
ids used; requirements of any blood transfusion; and
intraoperative complications, such as bleeding and cap-
sular/venous sinus perforation; and TUR syndrome.
Pain was assessed using a visual analogue scale (VAS;
range 0-10) at the introduction of the scope and then
every 15 min for up to 60 min resection, and finally at
catheterisation. Adverse effects of anaesthesia e.g. rise
or fall in blood pressure, bradycardia, tachycardia, nau-
sea/vomiting, and alterations in oxygen saturation, were

recorded. Postoperatively a note was made of the
amount and duration of irrigation; traction time; clot
retention; VAS pain score at 1, 3 and 6 h; requirement
of analgesics; decrease in haemoglobin; and electrolyte
imbalance. Patients were discharged once the urine
was clear after discontinuing irrigation for 2h. The
catheter was removed postoperatively from 6h
onwards. Those patients who failed trial without cathe-
ter were re-catheterised and a voiding trial was repeated
after 5days. An oral antibiotic was given for 5 days
after catheter removal. All patients were followed-up
regularly in the Urology Outpatient Department at 1
and 3 months postoperatively with the IPSS, dysuria
scores, Qnax and PVR assessment. Dysuria was scored
on a 1-10 scale. Any complications in the postoperative
period were noted and dealt with accordingly.

Statistical analysis

The data analysis was done using the Statistical Package
for the Social Sciences (SPSS® version 21.0, SPSS Inc.,
Armonk, NY, USA). Categorical variables are pre-
sented as numbers and percentages and continuous vari-
ables are presented as mean (SD) and median.
Normality of data was tested by the Kolmogorov—Smir-
nov test. If the normality was rejected then a non-
parametric test was used. A P < 0.05 was considered
statistically significant.

Results

In all, 84 patients were eligible and randomised; 42
patients each to bTURP (Group A) and PVP (Group
B) groups, respectively. Six patients from Group B
dropped out from the study after randomisation. Thus,
78 patients were available for analysis, 42 in the bTURP
group and 36 in the PVP group, respectively.

The mean (SD) age of the study population was 65.32
(8.71) years. The mean serum creatinine level was 0.94
(0.27) mg/dL, the mean (SD) haemoglobin level was
13.08 (1.33) g/dL and the mean (SD) serum sodium level
was 138.07 (4.02) mmol/L. The mean (SD, range) serum
PSA level was 2.44 (1.62, 0.24-8.91) ng/mL. All patients
had associated comorbidities including: diabetes melli-
tus, hypertension, coronary artery disease, chronic
obstructive pulmonary disease, and chronic kidney dis-
ease. The demographic profiles of the study population
across both groups were comparable (Tables 1 and 2).

The VAS pain score during the procedure was sub-
classified into: ‘no pain’, ‘mild pain’, ‘moderate pain’,
and ‘severe pain’ (Table 3). In all, 11 patients who expe-
rienced ‘moderate pain’ received a supplemental dose of
1.v. promethazine and pentazocine that ameliorated the
discomfort, and the procedure was completed safely
with no further complaints. The mean VAS pain score
assessed at various points was <2 at all times during
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Table 1 Demographic profile of the study population
(N = 78).
Variable N (%)
Comorbidities (HTN/DM/COPD/CAD/CKD) 78 (100)
Mode of Refractory AUR 35
presentation (44.9)
LUTS unresponsive to 32
medication (41.0)
Obstructive uropathy 11
(14.1)
Grade on DRE One 24
(30.8)
Two 51
(65.4)
Three 3 (3.8)

AUR, acute urinary retention; HTN, hypertension; DM, diabetes
mellitus; COPD, chronic obstructive pulmonary disease; CAD,
coronary artery disease; CKD, chronic kidney disease.

Table 2 Distribution of preoperative characteristics across
the study population (N = 78).

Variable bTURP (n = 42), PVP (n = 36), P
mean (SD) mean (SD)

Age, years 65.57 (8.40) 65.28 (8.7) 0.880

Serum PSA level,  2.49 (1.65) 2.38 (1.61) 0.952

ng/mL

Haemoglobin 13.06 (1.15) 13.13 (1.53) 0.804

level, g/dL

Serum creatinine 0.91 (0.22) 0.99 (0.32) 0.419

level, mg/dL

the procedure (Fig. ). Intraoperative anaesthesia-
related adverse effects, such as hypertension/hypoten-
sion, nausea/vomiting, change in oxygen saturation,
were found to be minimal and comparable across the
treatment groups (Table 4). Postoperatively, pain was
assessed using the same VAS at 1, 3 and 6 h. The mean
number of analgesic doses required across the groups
was less than two until discharge. There were no conver-
sions to general or regional anaesthesia.

Data pertaining to the perioperative period are sum-
marised in Table 5. Operative time (inclusive of time
required to give local anaesthesia and a wait time of
10 min) was significantly longer in Group A (bTURP)
when compared to Group B (PVP), at a mean (SD) of
61.79 (14.2) vs 55.64 (12.8) min (P = 0.035). The

Table 3 Classification of intraoperative VAS pain scores.

amount and duration of intraoperative and postopera-
tive irrigation, along with the traction time were all sig-
nificantly lesser in Group B (PVP) as compared to
Group A (bTURP). The mean (SD) duration of hospital
stay was also significantly lesser in the Group B, at 14.58
(2.81) vs 19.21 (2.82) h (P < 0.001). However, the
catheterisation time was found to be comparable across
both the treatment groups, at a mean (SD) of 1.05 (0.22)
vs 1.03 (0.17) days (P = 0.652). All our patients were
conscious and well oriented at the time of discharge.
The procedural complications (both intraoperative
and postoperative) are summarised in Table 6. Dysuria
in the early postoperative period (at 1 week) was signif-
icantly more common in Group B as compared to
Group A (Fig. 2), at a mean (SD) of 2.1 (1) vs 3.25
(1.373) (P < 0.001), which completely resolved by the
3-month follow-up. The Q.,.x Was comparable between
the two groups, with no statistically significant differ-
ence (Fig. 3). The mean percentage fall in prostate vol-
ume at the 3-month follow-up was comparable, at
70.94% in the Group A and 68.19% in Group B.

Discussion

The use of sedoanalgesia in endourological practice has
risen over the last decade with the increase in office-
based procedures. This can potentially decrease the cost
and lessen the burden on the operating room and recov-
ery room. Repeated cystoscopies performed for the
follow-up of bladder tumour brought about the possibil-
ity of performing cystoscopy under sedoanalgesia, with
or without transurethral resection of bladder tumour.
Some of the standard procedures currently being used
include TRUS-guided biopsy, flexible cystoscopy, per-
cutaneous nephrostomy, percutaneous cyst aspiration,
renal biopsy, and various scrotal procedures. Procedures
such as optical urethrotomy, rigid cystoscopy, bladder
biopsy, ureteroscopy, transurethral incision and resec-
tion of the prostate, and resection of bladder tumours
are also being performed under sedoanalgesia without
any serious complications. Safety, effectiveness and
low cost, make sedoanalgesia a preferable alternative
to general or spinal anaesthesia for many urological pro-
cedures [6]. Moreover, sedoanalgesia should be consid-
ered in elderly patients with multiple comorbidities
thus minimising morbidity and hastening recovery [3].

VAS Intraoperative period, n (%)

Introduction of scope At 15 min At 30 min At 45 min At 60 min Catheterisation
No pain 33 (42.31) 12 (15.38) 9 (11.54) 5(6.94) 3 (6.98) 36 (46.15)
Mild pain 45 (57.69) 62 (79.49) 66 (84.62) 64 (88.89) 39 (90.70) 42 (53.85)
Moderate pain - 4 (5.13) 3 (3.85) 3 (4.17) 1 (2.33) -
Severe pain - - - - - -
Total 78 (100) 78 (100) 78 (100) 72 (100) 43 (100) 78 (100)
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Fig. 1 Distribution of VAS pain scores across various time points both intra- and postoperatively.

It is an ideal form of anaesthesia for day care proce-
dures, as most of the patients will be alert and well ori-
ented in a few hours. In an institution like ours, i.e., a
tertiary hospital with a heavy work load and long
theatre-waiting list, it may also result in greater work
output per day leading to a reduction in the waiting list
[7]. However, there has been a reluctance to perform
urological procedures under sedoanalgesia for fear of
intraoperative pain, patient discomfort, nausea, vomit-
ing, poor cooperation, dissatisfaction of the patient, or
respiratory complications (airway obstruction or desatu-
ration) [8]. The selection of the patient appears to be a
significant factor in avoiding these complications and a
procedural duration of 60-90 min is considered to be
the time limit for regional anaesthesia [7].

Many patients undergoing TURP/PVP for prostato-
megaly with indications for surgery are aged > 50 years
with coexisting medical conditions and are unfit for gen-
eral anaesthesia. In such patients sedoanalgesia can be
considered. Birch et al. [9], in their study comprising
100 patients, proved that sedoanalgesia is safe and
acceptable to all patients regardless of their pre-
existing medical condition(s). However, this applied to
patients where the weight of prostate resected was
<40 g. Similarly, PVP with the patient under local
peri-prostatic infiltration anaesthesia with light sedation
has been reported to be safe and effective [5]. We com-
pared the effectiveness of sedoanalgesia for both
bTURP and PVP for smaller prostates (<50 mL) and
the short-term outcomes of both the procedures were
evaluated.

In our present study, none of the patients had to be
converted to general or spinal anaesthesia. The only
problem that the patients reported was the sensation
of bladder fullness throughout the procedure. To over-
come this, Sinha et al. [10] used a suprapubic catheter
for continuous bladder drainage in patients within small
volume bladders. However, this was not necessary in our

present patients, where an assistant gently palpated the
patient’s suprapubic region during the procedure for evi-
dence of bladder distension. The mean VAS pain score
was not >2 at any time during the procedure. If the
patients complained of pain, a supplemental dose of
sedative was given. Poor cooperation/failure of the pro-
cedure, which usually requires conversion to general
anaesthesia, did not occur in the present cohort. A
minority of our patients had tachycardia, change in
blood pressure, and nausea/vomiting during the proce-
dure. Hypertension was managed with sublingual
nifedipine and i.v. furosemide (20 mg), and anti-
emetics were given for patients with nausea/vomiting.
None of our patients had bradycardia or a change in
oxygen saturation. Birch et al. [9] have reported similar
results with the use of sedoanalgesia and concluded its
safety.

We further evaluated the perioperative and postoper-
ative complications in relation to the surgical procedures
performed across both the treatment groups. None of
our present study population required blood transfusion
or developed TUR syndrome in the perioperative per-
iod. Laser techniques and bTURP have eliminated the
incidence of TUR syndrome, as the irrigant solution
used is saline [11,12]. There is also reduced absorption
due to simultaneous robust coagulation underneath
whilst cutting or vaporising [12]. A meta-analysis by
Ahyai et al. [13] reported an overall treatment-specific
intraoperative complication rate of 3-3.5% for TURP,
PVP and holmium laser enucleation of the prostate,
which included bleeding, capsular perforation, conver-
sion to TURP, injury of the mucosa, and blood transfu-
sion or TUR syndrome. PVP reportedly has the highest
UTI and re-catheterisation rates, amounting to 20-25%
of the early complication rate [14]. In comparison, our
present study had fewer adverse events. None of our
patients had fever, sepsis or clot retention, and none
required re-catheterisation or had secondary bleeding.
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Table 4 Distribution of anaesthetic complications across the two treatment groups (N = 78).

Variable bTURP (n = 42), n (%) PVP (n = 36), n (%) Total, n (%) P
Rise/fall in blood pressure 4 (9.52) 1 (2.78) 5(6.41) 0.366
Tachycardia 3 (7.14) 1 (2.78) 4 (5.13) 0.620
Bradycardia - - - -
Nausea/vomiting 3(7.14) 0 3 (3.85) 0.245

Table 5 Intraoperative and immediate postoperative vari-
ables in the two treatment groups (N = 78).

Variable bTURP PVP (n = 36), P

(n = 42), mean  mean (SD)

(SD)
Operative time, min  61.79 (14.2) 55.64 (12.8) 0.035
Intraoperative 17.24 (5.04) 12.82 (4.21) <0.001
irrigation, L
i.v. fluids, L 1.29 (0.55) 1.03 (0.45) 0.032
Analgesics, n 1.21 (0.72) 0.92 (0.6) 0.068
Traction time, min ~ 4.96 (0.97) 3.09 (1.98) <0.001
Postoperative 6.14 (2.01) 4.46 (2.26) <0.001
irrigation, L
Duration of 7 (2.53) 4.72 (1.58) <0.001
irrigation, min
Hospital stay, h 19.21 (2.82) 14.58 (2.81) <0.001
Catheterisation 1.05 (0.22) 1.03 (0.17) 0.652
time, days
Percentage fall in 1.55 (2.41) 1.1 (2.67) 0.442
haemoglobin
Percentage fall in 1.27 (2.54) 0.9 (1.9) 0.257
serum sodium
Percentage fall in —0.29 (9.62) 1.94 (9.07) 0.333

serum creatinine

There was no difference in the stricture incidence, blad-
der neck stenosis, requirement of re-operation, or incon-
tinence across both the groups. However, long-term
follow-up would be required to assess the exact inci-
dence of complications across both groups. A higher
rate of dysuria was noted in the KTP-PVP patients.
Dysuria might be caused by necrotic prostatic tissue,

oedema of the prostatic urethra, infection, and perhaps,
most importantly, incomplete ablation of prostatic tis-
sue [15].

The subjective voiding variables showed dramatic
improvement when compared with the preoperative val-
ues. The mean IPSS was 3.95 in the bTURP group and
3.78 in the PVP group (P = 0.397). The mean PVR on
ultrasonography was 8.76 and 10.39 mL in the TURP
and PVP groups, respectively. Our present study demon-
strated a large reduction in prostate volume, which was
comparable across both the groups. Both bTURP and
PVP improve subjective and objective variables with
similar outcomes when compared [16].

Patients’ overall satisfaction with the anaesthetic and
surgical management was assessed, and this was graded
as: ‘complete satisfaction’, ‘partial satisfaction’, or ‘not
satisfied at all’. Overall satisfaction was acceptable
(88.46%). A reason for the high satisfaction rate may
be that our present patients were carefully selected by
the surgeon and the operative team, and they were well
prepared with detailed preoperative counselling for the
treatment procedure.

Limitations of the study

1. We had a short follow-up of only 3 months. Long-term
results of the study need to be evaluated.

2. Prostate volumes of > 50 mL were excluded from our pre-
sent study. Further studies including larger prostates and
larger cohorts should be investigated.

Table 6 Surgical complications in the two treatment groups (N = 78).

Variable bTURP (n = 42), n (%) PVP (n = 36), n (%) Total (N = 78), n (%) P
Perioperative

Perforation of capsule/venous sinus 2 (4.76) 1(2.78) 3 (3.89) 1.000
TUR syndrome - - - -
Blood transfusion - - - -
Clot retention - - - -
Postoperative

Stricture/bladder neck contracture 2 (4.76) 2 (5.56) 4 (5.13) 1.000
Incontinence <1 month 3(7.14) 2 (5.56) 5(6.41) 1.000
Incontinence > 1 month - - - -
Haematuria 2 (4.76) 0 2 (2.56) 0.497

Erectile dysfunction -
Re-catheterisation -
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Fig. 2 Distribution of dysuria score across the study population during follow-up (n = 59).
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Conclusion

The present study shows that both bTURP and PVP are
feasible under sedoanalgesia in carefully selected
patients with a prostate volume of <50 mL, with a high
rate of patient satisfaction, less time to discharge, and
excellent treatment outcomes. PVP has a shorter opera-
tive time, traction time, duration of irrigation and dura-
tion of hospital stay as compared to bTURP.
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