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Sonolith Extracorporeal Shock wave Lithotriptor for the Treatment of Urinary Calculi
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Abstract

Purpose: The electroconductive lithotriptor (ECL) is a new concept for shockwave generation in which a conductive
solution channels the discharge between the anode and cathode. To evaluated the effectiveness and safety of
extracorporeal shock wave lithotripsy (ESWL), with a Sonolith lithotriptor, in patients with urinary stones.

Materials and methods: Out of 183 patients treated, complete follow up data were available on 177 patients,
between August 2001 and January 2004. The study group comprised of 105 men and 72 women (1.46:1), mean ages
of 47.70 and 52.83, respectively. The number of sessions and success rates according to the stone sizes and location
of stones were analysed. Auxiliary measures, other treatment modalities and complications were also reviewed.

Results: The overall success rate of ESWL was 96.05% (170 of 177 patients). For the stones of calyx and renal
pelvis, regardless of stone size, the ESWL was 100% successful. For upper ureter stones, the success rates ranged
from 90%, for stones 11-15mm in size, to 100%, for stones less than Smm and more than 15 mm in size. For lower
ureter stones, the success rates ranged from 50%, for stones 11-15mm in size, to 100%, for stones less than Smm and
more than 15mm in size. The success rates of midureter, staghorn and multiple lesion were 100%, 66.67% and
66.67%, respectively. The number of sessions correlated the stone size. Post-ESWL complications were observed in 4
cases (2.26%).

Conclusions: The success rate of ESWL was 96.05%. In our experience, ESWL has proved to be an effective and

safe method to treat the urinary stones.
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Table 1. Characteristics of urinary stones

Table 2. Symptoms of urinary stones

No. of patients (male: female) 177 (105:72)

Mean age (year)

Male 47.70
Female 52.83

The most prevalent age 5th decade

No. of patients according to location
Upper calyx (%) 2( L13)
Lower calyx (%) 5( 282
Upper ureter (%) 91 ( 51.41)
Midureter (%) 1 ( 057)
Lower ureter (%) 61 ( 34.46)
Renal pelvis (%) 8 ( 452)
Staghomn (%) 3( 1.69)
Multiple lesion (%) 6 ( 340)

Total 177 (100.00)

No. of patients according to size of stone
less than Smm (%) 55 ( 31.07)
5-10mm (%) 83 ( 46.89)
11-15mm (%) 19 ( 10.74)
more than 15mm (%) 14 ( 791)

Nature of stones (%)
New onset 156 ( 88.14)
Recurrent 21 ( 11.86)

Total 177 (100.00)

Procedure related to ESWL (cases)
Double J stent 1 ( 0.57)
URS (%) 4 ( 2.26)
PNL (%) 2 ( 1.13)
PCN (%) 5 ( 2.85)

URS: lithotripsy with ureteroscopy,

PNL: percutaneous nephrolithotripsy,

PCN; percutaneous Nephrostolithotomy

— Male == Female

« 30

2

é 20

S 10

s

0-9 10~ 19 20-29 30-39 40-49 50-59 60-69 70-79 80-89
Age

Fig. 1. Gender and age of patients.
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Symptoms No. of patients (%)
Flank colicky pain 168 ( 94.92)
Hematuria 6 ( 339
Lower urinary tract symptom 2( LI13)
No symptom 1 ( 0.56)
Total 177 (100.00)

Table 3. Medical histories of patients

Medical histories No. of patients (%)

Duplication 1 ( 0.56)
Ureterocele 1 ( 0.56)
Single kidney 2( 1.13)
Liver cirrhosis 1 ( 0.56)
DM 1 ( 0.56)
CVA 1 ( 0.56)
Hypertension 4 ( 2.26)

Table 4. Urine culture

Urine culture No. of patients (%)
No growth 171 ( 96.60)
E.Coli 3( L70)
Pseudomonas 3( L70)
Total 177 (100.00)

BT 79 (3.96%) ATt (Table 3). LAANA i1u)
SN 3 039 ABTI BEY BAE 1643
(92.66%), WHTF7L 574 o] FFH FARs 13 (7.34%)
o)L, 8 Ml A Escherichia coli®} Pseudomonas
sp7t HlGE A7} 22 39 (1.70%)QQeH, Uiz
9] gxpo = Agtol WigEA IgtTt (Table 4).
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Table 5. No. of patients according to sizes and locations of urinary stones

No. of Patients (%) <Smm 5-10mm 11-15mm >15mm Total (%)

Upper calyx 1 1 2( 113)
Lower calyx 4 1 5( 282
Upper ureter 25 53 10 3 91 ( 5141)
Midureter 1 1( 057
Lower ureter 29 29 2 1 61 ( 34.46)
Renal Pelvis 1 2 5 8 ( 452)
Staghorn 3( 1.69)
Multiple lesion 6 6 ( 340)
Total 61 83 19 14 177 (100.00)
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(3.28%), 16 mmo] o] 14 (1.64%)QATh ALAML 8
# (4.52%)%9 1, 5-10 mm7} 18]1(12.50%), 11-15 mm7}
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mm, 16 mmo|A 2 g EFHow 510 mme AN
o] 46.89%2 7}& wWokth (Table 1, 5).
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Table 6. Mean No. of sessions

<Smm 5-10mm 11-15Smm >15mm

Upper calyx 4.00 4.00
Lower calyx 1.25 4.00
Upper ureter 1.00 1.50 2.90 3.00
Midureter 1.00

Lower ureter 1.20 2.10 2.00 3.00
Renal Pelvis 1.00 2.50 2.60
Staghorn 12.00

Multiple lesion 4,00

ALZAY FHAY e 510 mmolA 13,
11-15 mmol A 2.58], 16 mmo] oAl 2.63]Q 1, =
Mg 16 mmol oz H 128 Algsdth oy
o2 AAG 7HAR e FAEL FF 43 A&d
At} (Table 6).
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AP At 42BN FHPH €2 4 mmog}
oA 100% (25/25), 5-10 mmol A 98.11% (52/53), 11-15
mmol A 90% (9/10), 16 mmo]ael A 100% (3/3)% 1,
FEQBAANME 4 mmo)at A 100% (29/29), 5-10
mmol Al 96.55% (28/29), 11-15 mmolA 50% (172), 16
mmo] Aol 4 100% (/)R F8, =X L 66.67%
(23), A WA AL 66.67% (46)Ath (Table 7,
Fig. 2).
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Table 7. Success rate according to size and location of stones
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Size (mm)

Locati 9
ocation < 5-10 1-15 >15 Total (%)
Upper calyx 1/ 1{100.00) 1/ 1(100.00) 2/ 2(100.00)
Lower calyx 4/ 4(100.00) 1/ 1(100.00) 5/ 5(100.00)
Upper ureter 25/ 25(100.00) 52/ 53( 98.11) 9/ 10( 90.00) 3/ 3(100.00) 89/ 91( 97.80)
Midureter 1/ 1(100.00) 1/ 1(100.00)
Lower ureter 29/ 29(100.00) 28/ 29( 96.55) 1/ 2( 50.00) 1/ 1(100.00) 59/ 61( 96.72)
Renal Pelvis 1/ 1(100.00) 2/ 2(100.00) 5/ 5(100.00) 8/ 8(100.00)
Staghomn 2/ 3( 66.67) 2/ 3( 66.67)
Multiple lesion 4/ 6 66.67) 4 6 66.67)
Total (%) 59/ 61( 96.72) 81/ 83( 97.59) 17/ 19( 89.47) 13/ 14( 92.86) 170/177( 96.05)
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Fig. 2. Success rate of ESWL.
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Table 8. Complication after ESWL doh. 2ARHAAY Bud QA 2Hoz

Complication No. of patients (%) ZHo] oA 2¥A A YAR FHAGHNARL
Absent 173 ( 97.74)

Sonairasee 10 22 Al AR E) s HA 349
Total 177_(100.00) 2719 Y4712 FAHE AolA LAAA A
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