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used have been identified, the results regarding the
effect of age are contradictory (6-9). 
The purpose of this study was to evaluate the efficacy
and safety of SWL treatment in elderly patients with kid-
ney stones. 

MATERIALS AND METHODS
Data from 3024 consecutive patients who underwent
SWL treatment for urinary tract stone disease since
2003, in three centers of our university, were evaluated
retrospectively. A total of 1433 patients in the adult age
group (≥ 18 years old) treated for single kidney stones
were included in the study. The SWL decision was
determined by patient and doctor preference. Informed
consent was obtained from all patients. 
Before the procedure, all patients were evaluated by rou-
tine blood and urine analysis, plain abdominal radiogra-
phy, renal ultrasonography (US), intravenous urography
and/or non-contrast computed tomography (CT). SWL
was not applied in the presence of pregnancy, aortic
aneurysm, morbid obesity (BMI ≥ 40), bleeding diathe-
sis, active urinary infection and non-functional kidney
on the side of the stone.
Lithostar Modularis Uro-plus (Siemens Medical Systems,
Erlangen, Germany), an electromagnetic lithotripter, was
used in all three centers for the SWL procedure. The
procedure was applied to all patients under sedoanalge-
sia. After the procedure, oral analgesics were recom-
mended to all patients.
The results of the procedure were evaluated using kid-
neys, ureters and bladder (KUB) radiography, US and/or
CT performed 3 months after the SWL treatment.

Data interpretation and statistical analysis
The patients were divided into 3 groups (18-40 years,
41-64 years and ≥ 65 years) depending on their age.
Demographic data, stone parameters, stone-free rate
(SFR) and CIRF rate, number of SWL sessions and com-
plication rate were analyzed according to age groups.
The presence of stones less than 4 mm was considered
as clinically insignificant residual stone (10).
The data were analyzed using the Statistical Package of
Social Science (Version 25.0; SPSS Inc., Chicago, IL, USA).
Comparisons between groups were applied using One-
Way ANOVA test. The catagorical variables  between the
groups was analyzed by using the Chi square test. Only
significant variables were included in the multiple
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INTRODUCTION
Urinary stone disease affects individuals, healthcare sys-
tems and society due to its high prevalence, recurrent
and unpredictable nature and dominance in working-
age adults (1). Shock wave lithotripsy (SWL), flexible
ureterorenoscopy, and percutaneous nephrolithotomy
are the treatment options offered by the recent guide-
lines for the treatment of patients with kidney stones (2-
4). As SWL is an effective, non-invasive treatment that
can be applied without general anesthesia, it remains a
current treatment option (5-7).
Although many predictive factors of the success of SWL,
such as urinary tract anatomy, severity of concomitant
obstruction, body mass index (BMI), stone size, stone
density, stone to skin distance and type of SWL device
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regression analysis. Values of p less than 0.05 were con-
sidered statistically significant.

RESULTS
The mean age of the patients was 47.38 ± 13.24 years.
Stone size was significantly lower in the 18-40 age
group compared to the other groups (p = 0.000) and in
this age group, the stones were mostly located on the
right side in this age group (p = 0.007). There was no
significant difference between the age groups regarding
gender, stone localization, and number of SWL sessions
(Table 1).
The overall SFR was 66.4%. Although SFR was lower
(61.4%) and the rate of multiple sessions (27.2%) was
higher in the ≥ 65 years group, there was no statistically
significant difference between the age groups regarding
SFR, CIRF, need for additional sessions, and complica-
tion rates (Table 1). Since there was only a significant
difference in stone size between the groups, it was eval-
uated by multiple regression analysis, but no significant
regression model was obtained.
Mortality due to SWL procedure was not observed in any
patient. Steinstrasse was observed in 22 (1.5%) patients.
Its distribution by age groups was 6 (1.3%) patients in
18-40 years group, 14 (1.7%) in 41-64 years group and
2 (1.3%) in ≥ 65 years group. Subcapsular hematoma
was seen only in 1 patient in the 41-64 years group. One
of the 2 patients whose operation was terminated due to
arrhythmia was in the 18-40 years group and the other
in the ≥ 65 years group. Hospitalization was required
due to pain in 1 patient and fever in another patient in
the 41-64 years group. In the 18-40 years group, 1
patient developed pancreatitis and 1 patient developed
urinoma. 
There was no statistically significant difference between
age groups and complication rates (Table 1).

DISCUSSION
SWL remains one of the treatment methods for the man-
agement of kidney stones. Treatment of kidney stones in
elderly patients can be complicated by comorbid condi-
tions. This makes SWL treatment a good option for eld-
erly patients, since it can be applied in an outpatient set-
ting without general anesthesia. 
In several previous studies, it has been reported that the
success rates of SWL treatment decreased in elderly
patients (10, 11). In a retrospective study of 472 diseases
conducted by Gokce et al., no difference was found
between age groups and success rates of SWL (6). In a
study by Chen et al., the SFR in elderly patients were
found similar to that of non-elderly patients (41.1% vs
46.5%) (12). In our study, both SFR and CIRF rate
among age groups were similar. The fact that the param-
eters in the evaluation of treatment success such as dif-
ferent age groups (> 60 years, ≥ 65 years and >/≥ 70
years) definition of success (stone-free, stone-free plus
CIRF), definition of CIRF (≤ 2 mm and ≤ 4 mm), time to
evaluate success (1 month, 3 months) and evaluation
method of treatment result (one or more of KUB graphy,
US, CT) are not homogeneous makes it difficult to com-
ment on this issue (6, 8, 10, 12-15). 
Chen et al. found that the rate of retreatment in elderly
patients who received SWL for kidney stones was similar
to that of non-elderly patients (38.6% vs 42.9%, p =
0.485) (12). In our study, this rate was 27.2% and there
was no statistically significant difference between the
other age groups.
The frequency of major complications associated with
SWL in the elderly population is between 0% and 5.6%
(6, 12-14, 16). In our study, this rate is 1.9% and is con-
sistent with the literature. Whether the incidence of
complications associated with SWL in the elderly popu-
lation is higher than the non-elderly population is con-
troversial. While Chen et al. had a higher risk of compli-
cations in patients ≥ 65 years, Gokce et al. did not find
any significant difference (6, 12). In our study, we did
not find any difference between age groups in terms of
complication rates. We believe that the lack of differ-
ence may result from the patient selection bias and SWL
techniques. 
As in our study, the use of electromagnetic lithotriptors in
the treatment of kidney stones with SWL provides better
pain management (17). We think that better pain man-
agement can increase the success rate and reduce the
complication rate by providing a better focus of the stone. 
The prominent limitations of this study are its retrospec-
tive nature and lack of some predictive parameters such
as urinary tract anatomy, severity of concomitant
obstruction, BMI, stone size due to its retrospective
nature. However, the large number of patients is the
strength of this study.

CONCLUSIONS
Our results suggest that there is no relationship between
the clinical results of SWL treatment and age. Due to its
similar clinical results, treatment of SWL with similar
clinical results should not be ignored as a treatment
option in the geriatric patient group with kidney stones.

Table 1. 
Characteristic features and clinical outcomes of patients.

Total 18-40 years 41-64 years ≥ 65 years p
Number (%) 1433 (100) 448 (31.3) 827 (57.7) 158 (11.0)
Gender (n, %) 2.77

Male 882 (61.5) 286 (63.8) 506 (61.2) 90 (57.0)
Female 551 (38.5) 162 (36.2) 321 (38.2) 68 (43.0)

Stone size (mm) 11.99 ± 5.52 10.88 ± 5.00 12.43 ± 5.66 12.80 ± 5.78 0.000
Side (n, %) 0.007

Right 693 (48.3) 244 (54.5) 377 (45.5) 72 (45.6)
Left 740 (51.7) 204 (45.5) 450 (55.5) 86 (55.4)

Localization (n, %) 0.688
Upper pole 171 (11.9) 61 (13.6) 90 (10.9) 20 (12.7)
Middle calyx 166 (11.6) 50 (11.2) 94 (11.4) 22 (14.0)
Lower pole 375 (26.2) 110 (24.6) 226 (27.3) 39 (24.8)
Pelvis 721 (50.3) 227 (50.7) 417 (50.4) 77 (45.5)

Number of sessions (n, %) 0.065
1 1119 (78.1) 364 (81.3) 640 (77.4) 115 (72.8)
≥ 2 314 (21.9) 84 (18.7) 187 (22.6) 43 (27.2)

Outcome (n, %)
Stone-free 951 (66.4) 306 (68.3) 548 (66.3) 97 (61.4) 0.285
CIRF 297 (20.7) 92 (20.5) 172 (20.8) 33 (20.9) 0.674

Complication (n, %) 29 (2.0) 9 (2.0) 17 (2.1) 3 (1.9) 0.991
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