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INTRODUCTION

Since its introduction in 1980,1 ureteroscopy is a routine
urological procedure. Use of advanced technology and
modern equipment has not only increased the success
rate of the procedure but also widened its indications.2
Endoscopic lithotripsy, treatment of urothelial
malignancies, incising strictures, and repairing
ureteropelvic junction obstructions are all current
treatments facilitated by contemporary ureteroscopic
techniques. The procedure has been accepted as the
treatment of choice for the lower ureteric stones with a
success rate of 80-100%.3-5 It is infrequently used for
most upper and mid ureteric stones and where
available, ESWL (extra corporeal shock wave lithotripsy)
is the preferred method.6 With improved instrumentation
and evolution of surgical technique, the complication
rate from ureteropyeloscopy has actually also

decreased markedly. The present complication rates
are low as 0-6%7 with high success rate of stone
clearance.8-11

Initially, the procedure was performed under general
anaesthesia, but the use of spinal anaesthesia7 or
intravenous sedation is also reported to be well-
tolerated by the patients.12-17

The possible complications18 of the procedure can be
ureteral perforations, avulsions or strictures, bleeding,
septic episodes, urinomas, pain, urinary retention and
residual stone fragments. Untreated urinary tract
infection, endoscopy without appropriate antibiotic
coverage and uncorrected bleeding diathesis are
relative contraindications for diagnostic and therapeutic
ureteroscopy. 

The aim of this study was to compare the morbidity,
stone clearance and associated factors in ureteroscopy
carried out under spinal anaesthesia with that carried
out under general anaesthesia. 

PATIENTS AND METHODS

It was a quasi-experimental study of 60 patients who
underwent ureteroscopic procedure at the Kidney
Centre, Postgraduate Institute, Karachi, from September
2005 to December 2006 for urinary calculus disease.
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Data of the patients was recorded through convenience
sampling. Every patient was informed about the study
and was given the choice to opt for the type of
anaesthesia to be administered. Almost all the patients
left the decision best to be taken by the surgeon and the
anaesthetist.

All adult patients (at or above 15 years of age) with
lower ureteric stone i.e. stone below sacroiliac joint on
X-ray were included in the study. Patients with upper
ureteric stones, urinary tract infection, bleeding, ASA
(American Society of Anaesthesiology) category III and
IV,19 previous open surgery and any co-morbidity due to
which spinal or general anaesthesia could not be given,
were excluded. Each extracted stone was sent for
chemical analysis to ascertain its type. 

Thirty patients were given spinal anaesthesia while
the remaining 30 had surgery done under general
anaesthesia. The type of anaesthesia was selected
according to patient’s choice and anaesthetist’s
preference.

Most of the patients were admitted in the morning of the
surgery day and kept overnight after the procedure. The
total duration of stay in the hospital was recorded in
each case. Prophylactic antibiotic were given as a
routine to all 60 patients. 

All patients underwent rigid cystoscopy with placement
of a guide wire into the renal collecting system under
fluoroscopic guidance. Semi-rigid ureteroscope of
10 Fr was used in each case. Ureteral orifice was
balloon dilated when the ureterscope did not pass easily
into the ureteric orifice. Calculi were extracted with
forceps or fragmented using a pneumatic lithoclast. A
stent was placed postoperatively as per surgeon’s
discretion. Operative time, defined as the time elapsed
from cystoscope placement to final removal of
ureteroscope, was noted in each case.

Patients were observed for any intra-operative
complication. Stone clearance was assessed by means
of X-ray KUB and/or excretory urography (for
radiolucent stone) in every case. All the patients were
evaluated for postoperative events like pain, fever,
infection, haematoma formation and residual stone
leading to obstruction. Visual analogue score for pain20

was recorded in each case postoperatively. Blood
culture and sensitivity was sent in case of suspected
infection. An ultrasound abdomen was planned in case
of abdominal swelling or otherwise symptomatic patients
for the formation of haematoma. 

Total stay in the hospital in hours was calculated in each
case. It was defined as the time from admission to
discharge.

Morbidity was defined as the general well-being of the
patient following surgery, the total duration of hospital
stay, complications related to the procedure (pain and

fever) and complications related to anaesthesia
(vomiting and headache). 

Stone clearance was defined as the absence of any
residual stone after the procedure, confirmed by X-ray
Kidney/Urinary Bladder (KUB) or Intravenous Urography
(IVU), on first follow-up visit that is  7th postoperative
day.
All the data was recorded and analyzed statistically on
SPSS 10.0 to compare the results in terms of morbidity
and stone clearance. Continuous response variables
like length of hospital stay, stone size and duration of
surgery were presented by means ±SD. Student’s t-test
was applied to compare the means between the two
groups. 

RESULTS

Sixty patients were selected for general or spinal
anaesthesia randomly after taking the informed consent.
The indication for surgery was urinary calculus disease
in all cases. Each group comprised of 30 patients who
were then compared for the success of procedure,
operative time, length of hospital stay and
complications.
In group A (general anaesthesia), there were 22 (73.3%)
males while in group B  (spinal anaesthesia), there were
28 (93.3%) males. There were 8 (26.6%) female
patients in group A and 2 (6.6%) female patients in
group B (Figure 1). The mean age was 33.9 years
(15-71 years) in group A while it was 36.9 years (22-72
years) in the other group. In group A, the mean stone
size was 0.79 ± 0.21 cm with 1.5 cm being the largest
and 0.5 cm the smallest stone. In group B, the mean
stone size was 1.14 ± 0.41 cm (p=0.001). The mean
operative time for the procedure was 41.4 ± 1.29
minutes in group A and for group B it was 30.5 ± 2.13
minutes (p=0.033). The mean hospital stay was 21.6 ±
7.7 hours (ranging from 8 to 48 hours) in group A. In
group B, it was 18.1±6.8 hours (ranging from 6 to 24
hours, p=0.073). Stone removal was successful in 100%
patients. 

In group A, postoperatively, all 30 patients complained
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Figure 1:  Visual analogue score.



of pain with mean visual analogue score of 3.1 ± 0.922
(ranging from 2 to 5) with ‘0’ as no pain and ‘10’ as
maximum pain ever felt (Figure 1). All patients required
oral and/or intravenous analgesia. Four (13.3%)
patients developed pyrexia with a mean temperature of
38.6°C (ranging from 38 to 40°C). One (3.3%) patient
developed urinary tract infection and was treated with
antibiotics according to culture/sensitivity. No patient
had haematoma or obstruction following the procedure.

In group B, postoperatively all patients complained of
pain with mean visual analogue score of 1.8 ± 0.73
(ranging from 1 to 3). Except for 2 (6.6%) patients who
developed fever, there was no other complication in
any case.

DISCUSSION

Ureteroscopy is a safe and simple routine procedure
performed by urologists. The most common indication is
to treat urinary tract calculi, particularly those that are
either unsuitable for extracorporeal shock wave
lithotripsy or are refractory to that form of treatment.
Other common indications include evaluation of an
abnormal lesion noted on findings from less invasive
imaging tools e.g. IVU, MRI, CT scan or localizing the
source of positive urine culture or cytology results.21-22

The procedure can be used for a variety of minimally
invasive therapies such as upper and lower urinary tract
stones, obstruction at pelvi-uretric junction, urethral
strictures and various local malignancies.23

Major intra-operative problems include excessive
trauma to tissues leading to large wall perforations,
avulsions, or foreign body (e.g. stone) migration into
the ureteral wall. The rate of these complications
has decreased markedly and currently occurs in
approximately 1% of all ureteroscopic procedures. With
the advancement in techniques and hospital facilities,
the procedure can now be performed as a day care
surgical procedure with 78-95% patients being sent
home the same day.18

Traditionally, the procedure is performed under general
anaesthesia with muscle paralysis to avoid the potential
ureteral injuries, resulting from sudden and unexpected
patient movements.7 Despite this fact, spinal and
epidural anaesthesia12 has also been proved to be
equally safe, as seen in many independent trials.1-3,5-6

Some researchers successfully used epidural or local
anaesthesia in combination with intravenous
sedation3,6,24 while the use of intravenous sedation
alone has also shown promising results in few reported
studies5-6 in which flexible ureteroscope was used. The
outcome of a ureteroscopic procedure is based on the
underlying disorder and whether a diagnostic or
therapeutic endoscopy was performed. In diagnostic
ureteroscopy finding, the source of bleeding or defining

the nature of a filling defect most frequently is the end
point. 
Therapeutic ureteroscopy for the treatment of upper
urinary tract calculi should resolve ureteral obstruction
and decrease the stone burden. Endoscopic treatment
of stricture disease also should improve drainage. Thus,
ureteroscopy is a surgical platform from which a variety
of disease processes can be treated, each with their
own specific postoperative expectations and outcomes.

The mean stone size was 0.79 cm in group A as
compared to 1.14 cm in group B patients. Despite of
larger stone size in group B, there were no
complications such as ureteral avulsion or perforation.
The stones were successfully removed in all cases.

The mean operative time in group B was 30.5 minutes,
which is significantly lower as compared to 41.4 in group
A. With prolonged procedures, the risk of traumatic
injuries can be increased due to sudden, unintentional
movements of the patient. Therefore, it is safer to use
general anaesthesia when a longer procedure is
anticipated.7

In group B, the mean hospital stay was 18.1 hours as
compared to 21.6 hours in group A. Although in both
groups some patients could be sent home within 6-8
hours, in group A, one patient had to be retained in the
hospital for 48 hours. The reason of this long stay was
uncontrolled vomiting. Not a single patient operated
under spinal anaesthesia stayed in the hospital for more
than 24 hours. It seems that type of anaesthesia has no
significant effect on the hospital stay (p=0.073). The
results are comparable to other published studies.1-2,18

Postoperatively all patients complained of pain with mean
visual analogue score (VAS) of 3.1 and 1.8 in group A and
B respectively (Figure 1). Pain is the commonest
postoperative complication.2,7,11 All patients were given
oral analgesia (Diclofenac sodium 50 mg twice a day for
3 days) in addition to a single shot of intravenous
pethidine given immediately after the surgery.  Twelve
(40%) patients in group B and 25 (83.3%) in group A,
required additional 1 or 2 doses of intravenous analgesia.
A marked difference in VAS was observed in the two
groups. The cause may be that the effect of spinal
anaesthesia lasts for 5-6 hours and, therefore,
postoperatively these patients experienced less pain
as compared to the general anaesthesia group.

Four (13.3%) patients in group A and 2 (6.6%) in group
B developed postoperative pyrexia and were treated
with oral antipyretics. One patient operated under
general anaesthesia developed UTI and was treated
accordingly. In either group, there were no major
complications such as urinary retention, haematoma
formation, ureteric perforation or avulsion.

All patients undergoing spinal anaesthesia were
comfortable with the procedure and satisfied with the
outcome. Since, they were shown their stone being
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fragmented on endovision camera monitor, it advanced
their confidence in their stone management.

CONCLUSION
Spinal anaesthesia is a safe method for ureteroscopy of
calculi in the lower ureter. As observed in this study, the
operative time and hospital stay is shorter as compared
to general anaesthesia and there is no additional risk of
any major complication. There is marked patient
satisfaction and minimal postoperative pain. 
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