
Treatment of Lower Ureteric Stones by ESWL and
ICPL: A Comparative Study

MS Islam, I A Shameem, AKM K Alam, SAMG Kibria

Bangladesh Med. Res. Counc. Bull. 2005; 31(3): 104-109

Summary
This study was carried-out to find-out better and effective treatment option
for Lower Ureteric Stones (LUS) by comparing Extracorporeal Ehock Wave.
Lithotripsy (ESWL) with ureterorenoscopic (URS) Intracorporeal Pneumatic
Lithotripsy (ICPL). Atotal of 60 patients attending the outpatient department
of Bangabandhu Sheikh Mujib Medical University (BSMMU) with lower
ureteric stones were divided into two groups, 30 in group-I (URS+ICPL) and
the remaining 30 in group-II (ESWL). In group-I, 60% were male with mean
age of 32.76 years and in group-II, 40% were male with mean age of 36.23
years. The ratio of involvement of right to left ureter was 1.7:1. The mean
stone size was 10.7:t2.69 mm (SD) in group-I and 9.9:tl.97 mm (SD) in group-
II. The differences in age, sex and side of involvement of ureter were not
significant (p>O.OS)between the two groups. Among the groups 24(80%) in
group-I and 26(86.61%) of patients in group-II were found stone free. The
post procedure loin pain, fever and haematuria were more common in group-
I than in group-II. The LUTS and loin pain were significantly more in group-
I than in group-II (p<O.OS).The post procedure fever was significantly more
in group-I than in group-II (p<0.00l). The mean post procedure hospital stay
was S.7:t2.S4days for group-I and I.S7:t0.S31 days for group-II. Post procedure
hospital stay was significantly less in group-II than in group-I (p<:O.OS).The
post procedure follow up attendance in this study was significantly low in
group-I than in group-II (p<O.OS).ESWL was found effective method than
URS+ICPL for the treatment of lower ureteric stones.

Introduction

Urinary stonedisease is a commonurological
problem throughout the world including
Bangladeshl-3. Management of urological
stone disease is a problem in both surgical
and medical practices. Stone management
may be invasive open surgical treatment or
noninvasive extracorporeal shock wave
lithotripsy (ESWL) therapy and minimal

invasive percutaneous nephroli-thotomy
(PCNL) and ureterorenoscopy (URS) are in
between the two extreme treatment options4.
Three months stone free rate were 91% after

insitu ESWL without manipulation and it is
a safe and effective treatment for ureteric
calculi not more then 1.5 cm. in diameter. It

neither affects female fertility nor has
teratogenic risk~.6.

Deptt. of Urology, Bangabandhu Sheikh Mujib Mujib Medical university (BSMMU), Shahbagh, Dhaka.
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Meterials and Methods

This is a hospital based prospective and
comparative study carried-out in the Deptt.
of Urology. BSMMU Hospital situated in
Dhaka City from July 2001 to June 2002.
Patients attending the hospital were selected
according to the selection and exclusion
criteria included in this study and grouped
for URS and ESWL. Sixty (60) cases were
selected according to preselected criteria and
divided in to two groups. Group I: included
30 patients with lower ureteric stones treated
with ureterorenoscopic(URS) intracorporeal
pneumatic litho'rtipsy (ICPL). Group II
included 30 patientswith lowerureteric stone
cases treated with ESWL. The selection

criteria were: (a) stone less than or equal to
20 mm size, (b) no distal obstruction and (c)
sterile urine; and the exclusion criteria were
bladder outlet obstruction, UTI, pregnant
women, history of lower abdominal surgery,
coagulation disorder and multiple ureteric
stones and associated renal stone. Relevant

ethical aspectswere coveredand an informed
written consent was taken from each patient.
Detail history and findings of clinical
examinations were recorded in a predesigned
form.

Group-/ (URS+/CPL):Apre URS evaluation
was done for anesthesia. Under anesthesia,

the patient was placed in a modified
lithotomy position with the leg opposite the
involvedureter adducted while the ipsilateral
leg abducted. Initial cystoscopy was done to
locate the ureteric orifice and to negotiate a
0.035" guide wire above the stoneby moving
to and fro and pushed up to renal pelvis and
kept in situ. After removing the cystoscope a
10 Fr. baby feeding tube was introduced to
urinary bladder for continuous drainage.
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Then a 34 cm 8/9 Fr.-rigid ureteroscope
(Wolf) was introduced to the ureter. After
entering the ureter the stone was localized
and if the stone was small. slightly pushed
back to the dilated segment of the ureter
above the zone of impaction and it was then
removed with Dormia basket. If the stonecan

not be removed by this pr<;>cedure.then ICPL
was done using a I cm probe through the
central working channel of rigid
ureterorenoscope. The stone fragments were
removed by stone grasping forceps. Very
small gravel was left behind keeping a D-J
stent in the ureter. All the patients were
catheterized with a biluminal14-16 Fr. Foley
catheter for 24 hrs. The patients were
discharged on 3rd post operative day with
an advice to come after 15 days with a plain
X-ray KUB region. If the patient was found
stone free the stent kept in situ was then
removed under local anesthesia. The patients
were then observed up to 90 days for at least
3 follow up sessions. Patients suffered from
any post procedure complications were

evaluated properly and managed accordingly.

Group-II (ESWL): A pre-ESWL evaluation
was done for all patients. which included total
blood count, blood urea. serum creatinine.
fasting blood sugar and blood sligar 2 hrs.
after breakfast. coagulation profile. routine
urine examination and urine culture, USG of

kidney ureter and bladder region with post
void residue and intravenous urography
(IVU) were done in all patients.
Electrocardiography (ECG) was also done.
Pre ESWL urine was sterile in all cases.

ESWL procedure: patients were instructed to
take mild laxative for a night with ultra
carbon tablet. Stones below sacroiliac joint
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down to bladder were selected as lower

ureteric stones. All the patients were over
night fasting and were given intravenous
fluid withdiclofenacsodiumsuppositoryhalf
an hour prior to procedure. ESWL
monotherapywith SiemensLithostarplus (3rd
generation) lithotriptor was used to treat 30
ureteric calculi for ESWL. All patients were
given I.V. analgesia and sedation and were
under antibiotic prophylaxis during the
procedure.Thepatientsweredischargedfrom
lilhotripsy unit on the same day if no post
procedure complications were noted. The
patients were advised to come after 7 days
with a plain X-ray KUB region. A second,
sometimes a third session of ESWL was

given at one-week interval if needed. If the
stones were failed to be cleared off even after

3rd session of ESWL, the patients were
observed up to 90 days to see total stone
clearance.

Statistical analysis was done using SPSS
WIN 7.5.1 versions as well as manually.
Probability (p) value <0.05 was considered
as significant.

Results

No significant difference in age (p> 0.05) was
found between group I (mean age 32.76 year)
and group II (mean age 36.23 year) (Table-
I). Right ureter was involved more (63.33%)

than left ureter (36.67% ) (X2 = 1.24, p> 0.05).
The stone size was 7-19 mm (mean 10.7 mm)
in group I and 8-14 mm (mean 9.9 rmn) in

group II (Table-II). Post procedure lower

urinary tract symptoms were significantly
less in group II (43.33%) than group 1(80%)
(p< 0.05) (Table-III). More patients of group
1(93.33%) complained of loin pain than
group II (70%) (p<O.05) (Table-IV). Patients

of group I (70%) had more post procedure
fever (p<O.05)than the patients of group II
(10%). No difference (p>O.05)was observed
in post procedure haematuria (Table-IV)
between the two groups (80% vs. 83.33%).
The stone was cleared significantly in both
the groups after 3 months of the procedure;
24 (80%) of group I and 26(86.67) patients
of group II were found stone free. The post
procedure hospital stay was significantly low
(p<0.05) in group II (3-10 days, mean 5.7
days) than group1(1-2days, mean 1.75days).
More patients from group II attended for
follow up than group I (p<0.05). Apparently"
ESWL was cost effective than ICPL.

Table-I: Age and sex distribution of the study
population

Groups Mean age:!::SD*Sex Male Female

Group-I 32.76:t1O.76
Group~II 36.23:!::13.67

18(60) 12(40)
19(63.33) 11(36.67)

*SD= standard deviation, p>0.05

Table-II. DistributiOlfO!stone size in study
population

Groups Mean stone Minimum Maximum
size in stone size stone size
mm:!::SD*

Group-I 1O.7:!::2.67 7 19
Group-II 9.9:!::1.97 8 14

*SD= standard deviation, p>0.05

Table-III: Post Procedure morbidity in two
groups

Postprocedure Group-I
Morbidity Present Absent

(%) (%)

Loinpain 28(93.33)2(6.67)
Fever 21(70) 9(30)
Haematuria 24(80) 6(20)
Lowerurinary 24(80) 6(20)
tractsymptoms

Figures in parentheses indicate percentage

Group-II
Present Absent

(%) (%)

21(70) 9(30)
3(10) 27(90)
25(83.33)5(16.67)
13(43.33)17(56.67)
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Table-IV: Post procedure Iwspital stays in days

Groups meanhospital minimum maximum
Stayin stayindays stayindays
days!SD

5.7~2.54 3
1.57~0.531* 1

Group-I
Group-ll

* p<O.05

10
2

Table- V: Distribution of side of ureter with
stones

Groups

Group-I
Group-ll

right ureter(%) left ureter(%)

20(66.67)
18(60)

10(33.33)
12(40)

Figure in parentheses indicates percentage
p>O.05

Discussion

Urinary stone disease is the third most
common problems in urological practice7.In
Bangladesh, the exact incidence of the
disease is not known but is regarded as an
endemic zone of the disease. It is more

common in northern part of the country
affecting predominantly male over female
with a ratio of 3:13.

Bangladesh is a developing country with 140

million populations. Only two hospitals have
_ well equipped urology units having only 50
beds. Of the two hospitals, only BSMMU has
the ESWL unit, which started functioning in
February 1993. For that reason there is
always a long waiting list of patients for
admission. A patient now has to wait for 1-2
months for getting a bed. Moreover, patients
usually prefer noninvasive treatment with
minimum pain. All but ESWL procedures of
treatment for ureteric stone diseases are

invasive and painful and require at least 7
days of hospitalization and needs anesthesia.
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The objective of this study was to determine
the better and effective option of treatment
for lower ureteric stones in the perspective
of Bangladesh so that maximum service can
be given with minimum bed occupation time
with minimum postoperative complications.
Veryfew studies have so far been carried out
regarding management of ureteric stones in
Bangladesh and no study has yet been carried
out to compare the non invasive ESWL to
minimum invasive ureterorenoscopic (URS)
intra corporeal pneumatic lithotripsy (ICPL)
as treatment of lower ureteric stones in

Bangladesh. In this study, there w~s no
difference in age (p>O.05)among the study
population which were in accordance with a
few other studiescarried out in Bangladesh2.8,
but the mean age in this study was lower than
other studies carried out else where9.1O.So

relatively younger .patients develop stone
diseases in Bangladesh.Dietary habit and hot
weather might have some influence in
formation of urinary tract stones at the early
age in our country. In this study, the male
female ratio was 1.6:1.This result agrees well
with reports9-11,where it was between 1.3:1
to 2.3:1. On the contrary, the male female
ratio was reported 3.47:1and 4.13: 1 in other
studies8.12. There was no significant
difference (p>O.05)of involvedside of ureter
and size of stones between the two groups in
this study.The mean sizeof stone in this study
were 10.7 mm and 9.9 mm in group I and
group II respectively which coincides with
that reported by other authorsl2, where the
average stone size was reported 9.7 mm. In
this study, the size of stones was larger than
that observed in a few studies where it was 6

mmll. Though the pre procedural urine was
a sterileand prophylacticantibioticwas given
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to all the patients, 24(80%) patients in group-
I and 13(43.33%) patients in group-II
developed LUTS and the difference between
the groups is statisticallysignificant(p<O.05).
In both the groups, LUTS persists for 3-7
days even after removal of urethral catheter.

In this study, post procedure loin pain was
present among the patients of both groups.
Post procedure loin pain was significantly
less in ESWL than URS+ICPL (p<0.05). In
group-I, loin pain persisted for 3-4 days and
in group-II it persisted for 1-2days. The post
procedure haematuria was microscopic to
macroscopic. They were present in both the
groups without significant difference
(p>0.05). All the patients with haematuria
were managed conservatively. Post
procedure fever was significantly less (p<
0.001) in group-II than group-I in this study
which was in 21(70%)patientsof group-Iand
3(10%) patients of group II. Only 3 patients
of group-II had high fever. The high fever
among patients of group-I might be due to
the fact that patients of group-I underwent
an invasive procedure, therefore, there were
more chances of injury in urinary tract.
Moreover, a stent was used in all the patients
of this group. This also explains the higher
post procedurecomplicationsamongpatients
in this group.

The patients were declared stone free when
a plain X-ray ofKUB region shows no radio
opaque shadow. Stone clearance rate was a
little more in group-II than group-I in this
study. On post procedure day 90, no stone
was found in 26(86.67%) patients of group-
II and 24(80%) patients of group-I. In group-
I, 6(20%) patients failed to clear stones, in
one patient ureteric orifice cannot be

identified and in 4 other cases stones were

too hard to fragment by ICPL. All the 6
patients were treated by open operation. In
group-II, 4(13.33%) patients failed to clear
stones after maximum 3 sessions of ESWL
and their stone size were 10 mm.to 14 mm.

Of the 4 cases, 3 were treated with URS and
one with open operation. It was shown that
88.8% of lower ureteric ston~s were cleared

by ESWL with average stone size of9.7 mm
and the re-treatment rate was 33.3%12.

In the present study,the mean postprocedural
hospital stay was 5.7:t2.54 (SD) days ranged
from 3 days to 10days in group-I and 1.57:t
0.531 (SD) days ranged from one day to 2
days. This observation shows that URS
always needs longer time for recovery than
ESWL. The follow up attendance was
significantly (p< 0.05) more in group-II than
group-I.

Nowadays outpatient anesthesia free
effective treatment is attractive to most

patients. But URS requires anesthesia and
thus, hospitalization.Recent report states that
URS can sometimes be performed as an
anesthesia free day care procedure13.ESWL
done by anesthesia free day care basis.
Althoughexact cost was notcalculated in this
study, due to less hospital stay and less
morbidity in ESWL, it is apparently more
cost effective than URS.

After analyzing data of this study it is found
that ESWL is safer and effective method

having minimum post procedure complica-
tions compared to ureterorenoscopic
intracorporeal pneumatic lithotripsy (ICPL).
As ESWL can be done as day case basis, it
can reduce the patient load in inpatient
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department. Based on these observations it 6.

may be concluded that ESWL may be the first

line treatment option for lower ureteric stones
in selected group of patients and URS should
be reserved for the cases which are failed to 7.

clear the stones by ESWL.
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