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Abstract Objective: To investigate the feasibility and effectiveness of transurethral
holmium laser cystolithotripsy (HLC) under local anaesthesia using a flexible
cystoscope.

Patients and methods: A prospective study was undertaken from January 2013 to
June 2015. In all, 37 men with bladder calculi underwent HLC under local anaesthe-
sia, preferably in a lithotomy position using a flexible cystoscope, followed by per
urethral Foley catheter placement postoperatively.

Results: The mean (SD; range) patient age was 46.6 (5.6; 32–76) years. All patients
were rendered stone-free, regardless of stone size. Themean (SD; range) stone size was
2.1 (1.2; 1.4–4.1) cm and operative time was 35 (6; 26–52) min. The whole procedure
was well tolerated and there were no major intraoperative complications. The mean
(SD; range) hospital stay was 2.4 (1.5; 1–5) days. After a mean follow-up of 6 months,
no recurrent stones, urinary retention or urethral strictures had developed.

Conclusions: Transurethral HLC using a flexible cystoscope under local anaesthe-
sia is a safe and effective technique for the treatment of bladder calculi and can be used
as an alternative treatment option.
� 2016 Arab Association of Urology. Production and hosting by Elsevier B.V. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.

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

Bladder calculi management has developed greatly in
recent years. Methods currently available include pneu-
matic or laser transurethral cystolithotripsy, percuta-
neous cystolithotripsy, cystolitholapaxy, extracorporeal
shockwave lithotripsy (ESWL), and open surgery.
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The holmium laser has revolutionised urinary lithia-
sis management, with several trials demonstrating its
superiority over other methods for stone clearance with
dusting and minimal mucosal damage [1–5].

Generally, transurethral cystolithotripsy is performed
under general or spinal anaesthesia. But some patients,
especially elderly patients with cardiac and/or pul-
monary co-morbidities, are not fit to be administered
general or regional anaesthesia. Similarly, patients with
spinal deformities, pelvic implants or hip joint patholo-
gies are difficult to position in the lithotomy position,
making transurethral procedures difficult. With the
above background, the present study was performed to
evaluate the feasibility of holmium laser cystolithotripsy
(HLC) under local anaesthesia using a flexible
cystoscope.

Patients and methods

A prospective study was undertaken from January 2013
to June 2015. In all, 37 men with bladder calculi of var-
ious sizes, regardless of aetiology, were included in the
study. All patients were counselled about the potential
benefits of undergoing transurethral HLC under local
anaesthesia, and written consent was obtained.

Elderly patients with prostate enlargement and vesi-
cal calculi, who were not fit or refused to undergo
TURP, were included, but patients with urethral stric-
ture and those who consented for simultaneous TURP
and those with stones of >4 cm were excluded from
the study.

Preoperatively, patients were evaluated with history
and physical examination, routine laboratory investiga-
tions including: complete blood count, urine routine,
renal function test, coagulation profile, serology, and
urine culture. Radiological investigations included plain
abdominal radiograph of the kidneys, ureters and blad-
der (KUB) and ultrasonography (US). Patients with a
UTI were treated with antibiotics and all patients had
a sterile urine culture before the procedure.

Patients were placed in the lithotomy position, except
for five patients who had pelvic or spine conditions and
thus were operated upon in the supine position. Ligno-
caine 2% gel was used as the local anaesthetic agent,
which was instilled and a penile clamp was applied for
10 min. A flexible cystoscope (Richard Wolf) was
introduced and stones were visualised and dusted with
a 100-W holmium laser (VersaPulse Power Suite,
Lumenis), using a 365-lm laser fibre with an energy set-
ting of 0.5–0.8 J at 30–40 Hz. The bladder was regularly
emptied by connecting the cystoscope to an aspirator, to
prevent excessive bladder distension during the proce-
dure and to clear the stone dust. The flexible cystoscope
has a conical irrigation channel; the distal tip is
narrowest, measuring 2.5 mm, and becomes broader
proximally. Hence, stone dust entering the channel
during suction, will never block the lumen. At the end
of the procedure, a three-way 18-F Foley catheter was
placed and the bladder irrigated to clear the residual
fragments.

Stone clearance was assessed by US on the first
postoperative day. Complete clearance was defined as
absence of any significant stone fragments on US.

Pain intensity was recorded using a visual analogue
scale (VAS) from 0 to 10 (0, no pain; 10, worst possible
pain). The catheter was removed after 3–4 h of irriga-
tion. The patients were discharged when they were able
to void normally without the catheter. They were
followed-up with US and KUB at 6 months.

Results

In all, 37 patients were enroled in the study. The mean
(SD; range) patient age was 46.6 (5.6; 32–76) years.
The mean (SD; range) stone size was 2.1 (1.2; 1.4–4.1)
cm. Six patients had multiple stones and three patients
(8.1%) had radiolucent stones. All patients underwent
HLC under local anaesthesia and complete stone clear-
ance was achieved in all (100%). Eight patients had an
American Society of Anesthesiologists (ASA) grade of
PIII. In five patients, where the lithotomy position
was difficult due to various conditions of the hip joint
and spine, the procedure was done in the supine
position.

The mean (SD; range) operative time was 35
(6; 26–52) min. There were no major complications dur-
ing the surgery and patient’s vital parametres remained
within normal ranges. Slight haematuria was seen due
to minor mucosal injuries that resolved by irrigation,
without any episode of clot retention in any patient.
None of the patients received any blood transfusion
as a result of the procedure. Three patients had an
episode of mild fever that resolved with conservative
management.

The Foley catheter was removed after 3–4 h of irriga-
tion. Most of the patients (26, 70.3%) reported passage
of stone fragments for the first few voids after removal
of the Foley catheter. Postoperative oral analgesics
(tramadol 50 mg) were offered, on demand, but rarely
required.

All patients tolerated the procedure well with a mean
(SD; range) VAS score of 2.8 (1.1; 2–4). None of the
patients required an additional dose of analgesia during
the procedure. The mean (SD; range) hospital stay was
2.4 (1.5; 1–5) days. Seven patients with benign prostato-
megaly needed to be re-catheterised after removing the
Foley catheter on the first postoperative day, which was
then removed after 72 h of the initiation of a-blockers.

The mean (SD; range) follow-up was 6 (0.3; 5–7)
months. During this period, none of the patients had
urethral strictures, stone recurrence or retention of
urine.
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Discussion

Bladder stones constitute �5% of all urolithiasis with
causes ranging from urinary infection, BOO, a
foreign body, to neurogenic bladder [6]. Despite the
availability of various treatment methods, such as open
cystolithotomy, pneumatic or laser transurethral cys-
tolithotripsy, percutaneous cystolithotripsy, cystolitho-
lapaxy and ESWL, there is no consensus as to which
is better.

Open surgery is performed rarely now, being
restricted to patients with either a large stone burden
or who are undergoing open prostatectomy or divertic-
ulectomy [7]. ESWL results depend upon the stone size
and is plagued by incomplete stone fragment evacua-
tion, especially in patients with prostatomegaly [8].
Percutaneous suprapubic cystolithotripsy is safe and
effective [9], but is an invasive procedure.

Today, transurethral procedures are most commonly
used, as they provide a wide array of tools that can be
used to achieve stone clearance, e.g. mechanical stone
crushers and instruments delivering electrohydraulic,
ultrasonic, pneumatic, and laser energy [1]. Mechanical
and pneumatic cystolithotripsy are associated with
haematuria, mucosal injuries, and infrequently bladder
perforations. Haematuria usually leads to reduced
endoscopic vision. The use of the holmium laser
has made it possible to fragment the stone into minute
dust and has now become the energy source of choice
for intracorporeal lithotripsy. Also, there is
minimal haematuria and mucosal trauma with laser
fragmentation [10].

However, all these procedures need either regional or
general anaesthesia, which is sometimes not possible in
old and frail patients with cardiac and pulmonary
co-morbidities. Also, patients with pelvic implants, hip
arthritis or with certain spine conditions are difficult
to place in the lithotomy position, which is required
for these transurethral procedures.

We preformed transurethral HLC under local anaes-
thesia using a flexible cystoscope in 37 patients, achiev-
ing 100% stone clearance, with minimal discomfort to
the patient [mean (SD) VAS score 2.8 (1.1)]. Also, in five
patients who found the lithotomy position difficult due
to various conditions of the hip joint and spine, the pro-
cedure was done in the supine position with equal effi-
cacy and comfort. There were no major intra- or
postoperative complications associated with the proce-
dure. The larger stone fragments that remained after
laser dusting were easily voided after removal of the
Foley catheter.

Our present results are comparable to those reported
in other series, in which the technique was performed
under local anaesthesia [1,11]. In the Kara et al. [1]
study, the overall success rate was 100% and Uzun
et al. [11] achieved a total clearance rate of 89%. The
mean pain scores were 2.15 and 1.75, respectively in
the two studies.

The HLC procedure can easily be performed on out-
patient basis, but our present study was conducted in a
teaching hospital, where most patients are covered
under various types of government schemes, which do
not cover this as day-care procedure, and obtaining
approval and other formalities before discharge takes
some time, leading to a relatively prolonged hospital
stay. This was also one of the reasons that we were
not able to comment on the cost efficacy of this proce-
dure in our setting.

A larger randomised trial comparing this procedure
to those done under spinal or general anaesthesia is also
planned.
Conclusion

HLC under local anaesthesia using a flexible cystoscope
is a safe and effective procedure for the treatment
of vesical calculi, especially in patients with
co-morbidities precluding administration of regional or
general anaesthesia, or in those who cannot be placed
in the lithotomy position for any reason.
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