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Ureteroscopic lithotripsy (URSL) is the surgical treatment of
choice for ureter stones. There are lots of anesthe c
considera ons for removal of such stones. Generally,
ureteroscopic lithotripsy are done under general anesthesia
and spinal anesthesia.
Objec ves
The purpose of this study is to assess whether ureteroscopic
lithotripsy can be done under caudal anesthesia.
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This prospec ve observa onal study was conducted in
Nobel Medical college Teaching hospital, Nepal over a
period of one and half year from May 2018 to October 2019.
All the 100 pa ents posted for ureteroscopic lithotripsy was
given caudal anesthesia. Loca on of stone, dura on of
surgery, me of onset of caudal anesthesia, me and level of
maximum block spread, Intensity of block was assessed .
Result
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Out of 100 pa ents, 56 were male and 44 were female. The
mean age and weight was 58±13.182 and 62±18.42
respec vely. Time of onset of sensory block, 26 pa ents in 05 minutes, 26 pa ents in 5-10 minutes, 56 pa ents in 10-15
minutes, 12 pa ents in 15-20 minutes, 4 pa ents in 20-25
minutes & 2 pa ents in more than 25 minutes. Maximum
spread of block was seen at T6 level in 4 pa ents, at T8 level
in 36 pa ents and at T10 level in 56 pa ents.
Conclusion
Caudal epidural block is a safe, eﬀec ve anesthe c
technique for ureteroscopic lithotripsy.
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INTRODUCTION
The incidence of ureteric stone has increased tremendously
in today's world.1 The compos on of ureteric stones
includes Calcium oxalate monohydrate, Cys ne, Uric acid
etc. Majority of ureteric stones are made up of Calcium
oxalate. Ureteroscopic Lithotripsy (URSL) is a common
procedure done these days for removal of ureteric stones in
eastern part of Nepal. As Ureteroscopic lithotripsy is popular
these days due it's a minimal invasive, safe to use and high
cura ve. Therefore, open surgery for ureteric stones has
been gradually replaced by ureteroscopic lithotripsy. There
are various methods of ureteroscopic lithotripsy which
includes pneuma c, electrohydraulic and Holmium: YAG
laser. In our hospital pneuma c type is the one and only method
used to remove ureteric stone by ureteroscopic lithotripsy. It
is most commonly done under general anesthesia or spinal
anesthesia.2,3 However general anesthesia may risk the
pa ents with stress response during induc ons, post
opera ve nausea and vomi ng, respiratory complica ons
and lithotomic related complica ons. Spinal anesthesia on
the other hand may lead to more hemodynamic un-stability
in already compromised morbid pa ents.
More recently, with the use of more advancement on the
ureteroscopes and small caliber lithotripsy devices, the
complica ons and pain associated with ureteroscopy have
decreased to signiﬁcant level and several studies has shown
the eﬀec veness of Ureteroscopic lithotripsy even under a
local anesthesia.4-7
Caudal epidural is more popular used in pediatric
popula on but over the past 20 years its being used in older
pa ents with therapeu c chronic pain management.8,9 Also,
the recent literatures shows the renewed interest in the use
of caudal approach to the epidural space in adults both
instead of spinal or general anesthesia for urological and
gynecological procedures as well as providing post
opera ve pain management.10-12 Therefore, Caudal epidural
block being widely popular as it is cheaper, easy to perform
by an experienced anesthesiologist, less hemodynamic
altera ons and less postopera ve pain. Moreover enough
literature does-not exist ll date about the role of using of
caudal epidural block for URSL.
So, we plan to perform a ureteroscopic lithotripsy under
caudal epidural block in pa ents with ureteric stones with
the size less than 15mm.

METHODOLOGY
This study was conducted at Department of Anesthesiology,
Cri cal Care and Pain Medicine, Nobel Medical College
Teaching Hospital, Biratnagar, Nepal during the period of
one and half year from May 2018 to October2019 a er
ins tu onal review commi ee approval. This prospec ve
observa onal study was carried out in 100 adult pa ents
with ASA I, II, III and IV who were posted for Ureteroscopic
Lithotripsy and willing to par cipate in our study. A
convenient sample of 100 pa ents with inclusion criteria
was taken for the study and thus data collected inserted in
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the pre made proforma which was later transferred to
computer.
The inclusion criteria for this study was ASA I, II, III & IV
pa ents with age between 18-80 years of age, stones lesser
than 15 mm at ureter posted at Urology opera on theatre
with plan of ureteroscopic lithotripsy.
The exclusion criteria included Coagulopathies, stone sizes
greater than 15 mm, allergies to local anesthe cs, Local or
systemic infec ons, vertebral deformi es, uncoopera ve
pa ents and those pa ents who are not willing to par cipate
in our study.
Pre-anesthe c checkup was done with all baseline
inves ga ons like CBC, hemoglobin, renal func ons test,
Coagula on proﬁles, Urine rou ne examina ons, X-ray KUB,
Intravenous pyelography to ﬁnd out the exact loca on of
stones. HIV, HBAsg was done as a protocol of our hospital.
Anesthe c Management
A er the wri en consent taken for surgery and anesthesia,
all pa ents were pre-medicated with Tab. Lorazepam 1 mg
one night prior to surgery and on the day of surgery. A er
the pa ent bought to the opera on theatre intravenous
access was established with 18G large bore cannula on the
non dominant hand. All the baseline monitors such as Heart
Rate (HR), Non invasive blood pressure (NIBP), Pulse
oximetry were a ached and recorded as baseline
hemodynamics.
Caudal Anesthesia procedure:
The pa ent were kept in prone posi on with a pillow placed
under the iliac crest to correct lordosis and both legs
abducted about 20 degree and toes turned inward. The
sacral hiatus is iden ﬁed ﬁrstly by palpa ng the triangular
shaped gap at the posterior lowermost part of the sacrum
bounded by the two sacral cornua. Secondly, it is conﬁrmed
again by palpa ng the posterior superior iliac spines and the
line is drawn between them and equilateral triangle to apex
of the triangle which coincide the sacral hiatus. Under strict
asep c technique a skin wheal is made over the sacral hiatus
with 2% lignocaine as a local inﬁltra on. With 20G,1.5”
hypodermic blunt pped needle was inserted through
sacrococcygeal membrane at right angles to the skin
surface. The needle was angled to 45 degree once pierced
the membrane and advanced to the sacral canal in the
midline at around 1.5 cm by loss of resistance technique.
Once nega ve aspira on done for CSF and blood and
nega ve for air crepitus in the subcutaneous ssue 25 ml of
local anesthe c solu on of 1% preserva ve free lignocaine
mixed with freshly prepared 125mcg of adrenaline so that
the strength of adrenaline becomes 1:200000 was injected.
A er the injec on, pa ents were made supine and oxygen
at the ﬂow of 4-6 litres/min was given by face mask. All
pa ents were given bolus dose of Injec on Midazolam
according to body weight once the pa ents are kept supine.
The baseline heart rate with systolic and diastolic blood
pressure recorded and therea er at 3min, 5 min, 10 min and
then every 10 minutes ll the surgery ends. The stone size,
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loca on of stone and dura on of surgery noted. Time of
onset of caudal anesthesia, me and level of maximum
block spread were noted, Intensity of block was assessed
using Modiﬁed Bromage Scale. Nausea & Vomi ng if present
treated with Injec on Ondensatron 4mg intravenously.
Dura on of analgesia was assessed ll regression of 2
segments noted. Complica ons if any recognized and
treated accordingly.
The onset of analgesia was tested once the level of block
reached T10, and then the pa ent is kept on lithotomy
posi on for cystoscopy and for ureteroscopy. The total
dura on of Surgery and Anesthesia noted.
Stas cal Analysis:
Data were expressed as mean ± standard devia on, number
and percentage. The ﬁndings of this study was done using
SPSS version 12.

RESULTS
In our study, out of 100 pa ents taken for the study, 56 were
male and 44 were female. In the present study, the age of
pa ents ranged from 18 to 80 years of age, with the mean
age of 58±13.182. The mean weight of the pa ent in this
study was 62±18.42. Regarding, the height of the pa ents
ranges from 150-178 cm with the mean height of 168 cm.
Table 1 : ASA physical status of the popula on.
ASA physical status
% Percentage
ASA I

32

ASA II

43

ASA III

15

ASA IV

10

Table 2 : Time of onset of Sensory block.
Time (min)
Number of Pa ents
0-5
None
5-10
26
10-15
56
15-20
12
20-25
04
>25
02
Table 3: Maximum spread of block
Level of block
Number of pa ents
T6
4
T8
36
T10
56
T1
22
Patchy block
2
The intensity of block was seen with the modiﬁed bromage
scale where 91% of pa ents has bromage scale grade 0, in a
same way 6% of pa ents has grade 1, similarly 4% of pa ents
has grade 3 and none has grade above it.
The mean dura on of surgery was 42±7.68 whereas the
dura on of anesthesia was 90±12.54. The SPO2 in all the

pa ents were around 96-100% throughout the surgery.
There were not much ﬂuctua ons in hemodynamic status of
the pa ents therefore Heart rate(HR), Blood Pressure(BP),
Mean Arterial Pressure(MAP) showed no signiﬁcance
altera ons that needed any interven ons.

DISCUSSION
Sicard and Cathelin introduced Caudal epidural block in the
year 1901 in France. There were lots of clinical works
regarding its use in urological surgery especially in TURP.
Kose et al, Yadav et al, Bha acharya et al has concluded that
Caudal epidural block is eﬀec ve and safe to use in case of
TURP.17-19 But none of studies regarding its use in ureteroscopic
lithotripsy has been performed ll date.
The mean dura on of surgery in our study was 42±7.68 and
the mean dura on of anesthesia was 90±12.54. The study
done by Aa f Sheikh Hassan et al had a mean dura on of
surgery 41.4±1.29 minutes whereas dura on of anesthesia
was not men oned by his study.13
The loca on of ureteric stone in our study was seen more on
the distal ureter in comparison with upper and middle
ureter and similar ﬁnding was seen with the study done by
Ahmed Shelbaia et al where the 89 pa ents had the lower
ureteric stone.14
The success of Ureterscopic lithotripsy under local anesthesia
was done by various authors like Ri enberg et al, Yalcinkaya
et al, and concluded with more than 80% of clearance of
stone.15,16 Though our study was done on caudal epidural
block, the success of overall calculi free rate was more than
90%. This more percentage of clearance of stone in our
study may be due to stone size smaller and stone loca ons
more in the distal ureter.
The me of onset of block was in between 5-20 minutes in
94% of the pa ents whereas in 6 % of pa ents me taken for
onset of block was greater than 20 minutes. Regarding the
spread of block, the maximum spread of block was at T6
level in 4% of pa ents, T8 level in 36% of pa ents and T10
level in 56% of pa ents. The onset of block, spread of block
and intensity of block was similar to the study done
previously by Kose et al and yadav et al, though their study
was done on transurethral resec on of prostrate (TURP).17,18
The reason behind the patchy anesthesia in 2 pa ents in our
study may be due to inability to break all the septa that leads
to sacral sparing and incomplete sacral nerve root block which
was also seen in the study done by Bha acharyya et al.19
In our study all the pa ent's ureteric lithotripsy could be
performed solely under caudal anesthesia except in two
pa ents with patchy anesthesia and two pa ents with
spread of block ll T12 level. In these pa ents surgery could
be achieved with the use of intravenous injec on Propofol
and injec on Fentanyl. These pa ents had a lower ureteric
stone and stone size ranging from 5mm-6mm which also
may be the reason the stone could be removed easily.
In our study none of the pa ents had Nausea and Vomi ng
during the procedure. This may be due to less hemodynamic
changes leading to decrease in blood pressure rapidly.
Birat Journal of Health Sciences

ISSN: 2542-2758 (Print) 2542-2804 (Online)

Vol.4/No.2/Issue 9/ May - August, 2019

944

Original Research Ar cle

Bha arai R et al

In our study there were no any serious complica ons which
lead to mucosal avulsion or perfora on and also there was
not a single case that converted to open surgery. Fang yu
qiang et al had a similar ﬁnding with our study where there
was no any mucosal avulsion or perfora on and none of
their cases converted to open method either.20
Regarding the studies comparing the type of anesthesia
used in Ureteroscopic lithotripsy (URSL), there are plenty of
studies comparing among spinal anesthesia, general
anesthesia and local anesthesia by various authors and
most of the authors conﬁrmed that regional or general
anesthesia could be performed safely and eﬀec vely with
more or less similar adverse eﬀects.21,22 In our study we have
performed under caudal epidural anesthesia, a type of
regional anesthesia which has less complica ons than
spinal or general anesthesia in pa ents with more co
morbidity and can also be done safely where general or
spinal anesthesia is contraindicated.

epidural block preferably for lower ureteric stones of sizes
less than 15 mm as it provides adequate sa sfactory
anesthesia with sensory block up to T10 if administered by
an experienced Anesthesiologist.

LIMITATIONS OF THE STUDY
The sample size could be larger. The caudal epidural block if
compared with spinal and general anesthesia the study
would be more eﬀec ve in knowing the be er op ons
among these three techniques.

ACKNOWLEDGEMENTS
A special thanks to all my pa ents who par cipated in this
study. Also thanks to all my residents and colleagues who
helped me during this study directly or indirectly.

CONFLICT OF INTEREST
None

CONCLUSION
Ureteroscopic Lithotripsy, a common procedure in urosurgical opera on theatre can be carried out with caudal
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