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Abstract

Background: Extracorporeal shockwave lithotripsy
is one of the outpatient procedures that are used to
fragment a kidney or ureteric stone into small piec-
es to help them to pass through the urinary tract
without blocking the ureter.

Aim of the work: Assessment of extracorporeal
shockwave lithotripsy (ESWL) in the management
of renal stones in relation to different sizes and loca-
tions of the stone.

Objectives: To identify the success rate of ESWL in
treatment of renal stones according to stone size
and location and compare it with untreated ureteric
stones.

Method: Retrospective cohort study between 2014
and 2018 carried out by obtaining data from elec-
tronic health records and patients’ files for all pa-
tients who had ESWL in King Abdulaziz Medical
City, Jeddah. Analysis was done for multivariables
such as stone size, complications, number of ses-
sions used and the need for other procedures. The
collected data were analyzed by computer using

Statistical Package for Social Science (version 20,
SPSS Inc., Chicago, IL).

Results: This study included 88 patients, 64.7%
were males and 35.3% were females who com-
plained of having stones. These patients had 124
stones (79 kidney stones and 45 ureteric stones)
out of them 67 (54.03%) subjects who went for 1
session, 31 (25%) subjects who went for 2 sessions
and 26 (20.97%) subjects who went for 3 sessions.
The overall success rate of ESWL was 41.13%, out
of 45 subjects who had ureteric stones; 18 (35.29%)
subjects had a successful ESWL.

Conclusion:

Future researchers should consider investigating
the impact of other factors dually such as success
rate, and the following parameters: BMI with age,
BMI with gender, BMI with size of the stone, age
with gender, age with size of the stone, gender with
size of the stone.
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Introduction

Urolithiasis ranks as the third most common disease
that affects the urinary tract system. It depends on many
factors such as gender, family history, climate, diet,
ethnicity among other genetic factors (1). Its prevalence is
estimated to be from 2-3% of the general population (2),
and is found to increase in areas with hot climate rather
than cold climate (3).

The majority of stones are localized in the kidney and
ureter and it represents nearly 97% of all stones, mostly in
the ureter and the localization of the stones is affected by
many factors such as demographic characteristics (4).

Urolithiasis can be managed either conservatively, by either
major or minimally invasive procedures (2). Extracorporeal
shockwave lithotripsy (ESWL) is an alternative, non-
invasive method that uses shockwaves to disintegrate
urinary tract stones (5). Since it was introduced during the
1980s, ESWL quickly became the standard treatment of
the majority of urinary tract stones (6).

The study aims to identify the success rate of ESWL in
the treatment of renal stones according to their size and
location. This will, accord-ingly, guide physicians within
the institution to direct patients to the optimal choice of
treatment. It will also open a door for further investigations
in case the success rate is different than the universal
rate. Errors might be due to lack of experience or technical
errors.

Patients and methods

Type and site of the study:

This is a retrospective cohort study carried out by obtaining
data from electronic health records and patients files
(BESTCare system) for all patients who had ESWL in a
four year duration from January 2014 to June 2018 in King
Abdulaziz Medical City, Jeddah.

Study population:

All adult patients with renal or ureteric stones measuring
from 5 to 20 millimeters who underwent ESWL were
included in the study while those with undocumented
stone size and site were excluded.

Out of 121 patients who had ESWL, the calculated sample
size was 88 considering a power of 80% and alpha level
of 0.05 with success rate of 79 in kidney stone of vs. 45 in
ureteric stones [9].

Study procedure:

The type of ESWL used in King Abdulaziz Medical City is
the SIEMENS Lithoscope electromagnetic lithotripter. The
lithotripter generates shock waves which can be focused
on the stone to result in disintegration of the stone. This
process requires generation of shock waves by the
lithotripter and coupling mechanism of the lithotripter to
the skin of the patient as near as possible to the kidney.

These shock waves should be focused on the stones by
the help of fluoroscopy. Targeting of stones for SWL is
done with the assistance of X-ray.

After the stone is located the lithotripter is directed to it, and
it generates shock waves that disintegrate the stone. The
maximum number of shock waves delivered in a session
is 3,000 to 3,500 shock waves.

Data management:

The collected data were coded, entered, presented, and
analyzed by computer using a database software program,
Statistical Package for Social Science (version 20, SPSS
Inc., Chicago, IL). Chi square test using SPSS version 23
was used for comparing qualitative data in patients who
had renal with those with ureteric stone. Subgroup analysis
was done based on stone size (5-10 mm vs. 10.1-20 mm).
Independent t-sample test was used to find if there is a
significant difference in the success rate based on BMI.

Ethical considerations:

Ethical approval for the study was obtained from the
ethical review committee of the King Abdulaziz Medical
City, Jeddah. Confidentiality of data was ensured and data
was only accessed by the researcher.

This study is a retrospective cohort study during the period
2014 to 2018, that included 88 patients; 64.7% were males
and 35.3% were females, who complained of having
stones. These patients had 124 stones (79 kidney stones
and 45 ureteric stones) out of which 67 (54.03%) subjects
went for 1 session, 31(25%) subjects went for 2 sessions
and 26 (20.97%) subjects went for 3 sessions (Table 1).

Regarding the success rate, the analyzed results showed
that the overall success rate of ESWL was 41.13%, out of
45 subjects who had ureteric stones, 18 (35.29%) subjects
who had a successful ESWL, while 27 (64.71%) failed.
Regarding the renal stones there were 79 subjects, out
of whom only 33 (64.71%) subjects had success, while
46(35.29%) failed with no significant difference between
them (P value= 0.847) (Table 2).

Regarding the success rate related to size, out of 74
subjects who had stones size between 5 to 10 mm, 28
subjects (54.9%) had success and in 46 subjects (45.1%)
had failure. The total number of subjects who had stones
between 10.1 to 20 mm was 50 subjects and the success
rate was seen in 23 (45.1%) while the failures were seen
in 27 (54.9%) with no significant difference between them
(P value =0.365) (Table 3).
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Table 1: Basic characteristics of the studied participants (n=88)

Age

meants0

Stones

Renal stones

4877 +14.04

Ureteric stones

4504 + 13.28

Gender
Male
Female
Total

BMI
meanzs5D

3046+ 6.12

30.70 £ 598

Size
5-10mm
10-20mm
Total

22.58%
13.71%
36.3%

Number of sessions
One
Two
Three
Total

31.45%
18.55%
13.71%

63.7%

22 58%
6.45%
7.26%
36.3%

Other intervention
Mo
PCML
URS
Stent
PCML+5tent
URS5+5tent
Total

Site
Lireteric stones
Fenal stones

5

Outcome

UCCESS

(35.29%)
(64.71%)

Failure

(64.71%)
(35.29%)

Size
5-10mm
10.1-20mm
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Table 3: Outcome of ESWL regarding site and size of the stones

52

Size

5-10mm

Ureteric Stones

14 (27.45%)

4 (7.84%)

10.1-20mm

Renal Stones 14 (27.4%)

Discussion

This study is retrospective cohort study that included
88 patients who complained of stones at different sites
(kidney and ureteric) and of different sizes, who underwent
ESWL.

The study reported that the overall success rate of ESWL
was 41.13%.

The success rate among subjects with ureteric stones
was (35.29%) while the success rate of those with the
renal stones was (64.71%) with no significant difference
between them (P value= 0.847). Regarding the success
rate related to size, stones (5 to 10 mm), it was (54.9%)
while that of stones between 10.1 to 20 mm was (45.1%)
with no significant difference between them (P value
=0.365). About (54.03%) of subjects needed 1 session,
(25%) of them went for 2 sessions while (20.97%) of
subjects needed 3 sessions.

Many studies have been conducted and revealed different
success rates at different sites and stone sizes. A study
conducted on 117 patients who underwent ESWL with
their mean age was 38.2 + 14.1 and where the majority
of them (75.2%) were males revealed that the overall
frequency of stone clearance after ESWL for renal stones
was 70.9%. Regarding number of ESWL sessions, most
cases (65.8%) needed 3 ESWL sessions while only (4.3%)
of cases needed only one session. About 29.9% needed
2 sessions (7).

Ahigher success rate was revealed with a study conducted
in Jeddah, Saudi Arabia which reported that ESWL for
ureteric calculi had a success rate of (88.7%) with only
(5.65%) of patients having some residual stone (8).

Another study conducted in Iran included about 138
subjects and reported that the overall success rate of
ESWL was 71.7%. The success rates were different at
different sizes as (8-10 mm, 11-15 mm, and 16-20 mm)
stones success rates were (23.7, 55.7, and 20.6%)
respectively. In addition, the success rate of ESWL was
measured based on stone location where 68.3% of the
renal stones and 81.1% were ureteral stones, with no
significant differences in the success rate of lithotripsy
between these two locations (9) .

19 (37.25%)

In a study conducted in India in 2017 the results of the
efficacy of ESWL in lower ureteric calculus showed that
the stone-free rate in stones <10 mm was (88%) while it
was only in (56.5%) in stones >10 mm 10.

Another study that included 76 patients with mean size of
the stone was 1.08 +0.59 cm reported that the post- ESWL
stone-free-rates were different even in different locations
in the kidney as it was 47% in lower pole kidney stones,
70.58% in upper and mid pole stones and 68% in renal
pelvis stones (11). This may be attributed to the feasibility
of the waves to reach the stones and their nature.

A cohort study that was conducted in Sudan including
patients with kidney (72.5%) and ureter (27.5%) stones
managed by ESWL revealed that the stone free rate was
correlated with the number and site of the stones. The
overall stone success rate was very high (96.6%). But the
rate of complete resolution was not affected by the site of
stone impaction (p=0.8) (12).

On the other hand, other studies reported that the success
for stone fragmentation and clearance varied greatly
regarding stone size, site and composition (13, 14).

It can be reported that ESWL is an effective intervention for
managing kidney and ureter stones and it works optimally
for kidney stones (4 mm to 2 cm) and stones up to 1 cm
in the ureter (15).

Conclusion

Future researchers should consider investigating the
impact of the other factors: success rate, and the following
parameters: BMI with age, BMI with gender, BMI with size
of the stone, age with gender, age with size of the stone,
gender with size of the stone.

Also, we recommend for future researchers a prospective
study as there were many missing valuable data that
we excluded due to poor documentation and vague
information.

Many patients did not follow up after the procedure which
in our opinion was either because they became symptom
free or because they changed the health care facility.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 18 ISSUE 1, JANUARY 2020



ORIGINAL CONTRIBUTION

References

1. Stamatelou K, Francis M, Jones C, Nyberg L and Curhan
G. Time trends in reported prevalence of kidney stones in
the United States. Kidney Int J;2003;63(5):1817-23

2. McClinton S, Cameron S, Starr K, Thomas R,
MacLennan G, McDonald A, Lam T, N'Dow J, Kilonzo
M, Pickard R, Anson K, Keeley F, et al.. Extracorporeal
shockwave lithotripsy, as first treatment option, compared
with direct progression to ureteroscopic treatment, for
ureteric stones: study protocol for a randomised controlled
trial. Trials, 2018. 19(1): p. 286.

3.AlkhunaiziA. Urinary stones in Eastern SaudiArabia, Urol
Ann. 2016; 8(1): 6-9. doi: 10.4103/0974-7796.164841.
4. Junuzovic D, Prstojevic J, Hasanbegovic M and Lepara
Z: Evaluation of extracorporeal shock wave lithotripsy
(ESWL): Efficacy in treatment of urinary system stones.
Acta Inform Med;2014;22(5):309-14

5. Ghimire, P., Yogi N and Acharya G. Outcome of
Extracorporeal shock wave lithotripsy in western region of
Nepal. Nepal J Med Sci, 2012. 1(1): p. 3-6.

6. Riedler, I., Trummer H, Hebel P and Hubmer G. Outcome
and safety of extracorporeal shock wave lithotripsy as
first-line therapy of lower pole nephrolithiasis. Urologia
internationalis, 2003. 71(4): p. 350-4.

7.A.Khalique, S. Arshad, P. Kumar, M. Hussain. Frequency
of stone clearance after extracorporeal shockwave
lithotripsy for renal stones in adult patients with renal
insufficiency. African Journal of Urology Volume 23, Issue
3, 2017, P219-223.

8. Farsi H.M.A., Mosli H.A., Alzimaity M., Bahnassy A.A.,
Ibrahim M.A. In situ extracorporeal shock wave lithotripsy
for primary ureteric calculi. Urology, 1994. 43(6): p. 776-
781.

9. Nazari, A. and M.A. Naghipour. Predictive Variables of
Success in Extracorporeal Shock Wave Lithotripsy. Focus
on Sciences, 2017. 3(3).

10. Gnanasekaran, T. and M. Gayathiri. Efficacy of Shock
Wave Lithotripsy in Lower Ureteric Calculus. International
Journal of Scientific Study, 2017. 5(3): p. 29-33.

11. Igbal N, Muhammad S, Zafar W, Tashfeen R, Faiz
J, Hasan A, Hussain I, Akhter S. Stone-Free-Rate after
Extracorporeal Shockwave Lithotripsy in the Management
of Pediatric Renal Stones in Lower Pole and Other
Locations - A Comparative Study. J Coll Physicians Surg
Pak. 2016; 26(11):908-911.

12. Yasir O. M. Awad, Saadeldin A. Idris, Nasr A.Ramadan.
Effec-tiveness of ESWL in Upper Urinary Tract Calculi. J
Surg Arts (Cer San D), 2014;7(2):69-74.

13. Sorensen CM CP. Is lower pole calyceal anatomy
predictive of extracorporeal shock wave lithotripsy success
for primary lower pole kidney stones? J Urol 2002; 168
(12):2377-82.

14.AlAnsariAASK, Al Said S, Younis N, Jaleel OA, Shokeir
AA. Prognostic factors of success of extracorporeal shock
wave lithotripsy (ESWL) in the treatment of renal stones.
Int Urol Nephrol.2006;38(1):63

15. D. Weiland, C. Lee, R. Ugarte, M. Monga. Impact of
shock wave coupling on efficacy of extracorporeal shock
wave lithotripsy J Endourol, 21 (2007), pp. 137-140

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 18 ISSUE 1, JANUARY 2020 53



