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1. INTRODUCTION
One of the most common pathological conditions in 

human medicine is the presence of a stone in the urinary tract, 
also characterized as urolithiasis (1-5). In countries with de-
veloped industry this disease affects approximately 1500 to 
2000 people per million inhabitants (6-10). The stunning fact 
is that with more than 2/3, and even in 80% of cases this is re-
current disease in the period over the next 20 years (1). The 
disease is more common in men, comparing with the popula-
tion of the opposite sex and it is believed that 5% of women 
and 12% of men during their lifetime can expect at least one 
renal colic. The disease usually affects people in the fourth 
and fifth decade of life who are working, and their absence 
from work to the society has significant social and economic 
implications. Stone can be localized in different areas of the 
urinary system. Localization of stone is determined by sev-
eral factors, including the demographic characteristics. In 
developed countries, 97% of the stones are localized in the 
kidney and ureter from which in 59% of cases in the ureter. 
Urethral stone is in 75% of cases located in the iliac and pelvic 
part of the ureter (1).

Elimination of stone is determined by size and its local-
ization (11-15). Stone from the ureter in 80% of cases can be 
eliminated spontaneously. If the stone by its characteristics 
is not spontaneously eliminated, taken are further steps and 
therapeutic protocols to solve this problem. Stone larger than 

7 mm in diameter, which practically cannot be spontaneously 
eliminated, threatening kidney development by urostasis 
and infection (1). Indications for an active therapeutic ap-
proach of ureteric stones are: diameter over 7 mm and with 
low (below 20%) probability of spontaneous elimination or 
absence of spontaneous stone elimination of any size for a pe-
riod longer than 30 days from the first renal colic, urinary 
infection develop, sepsis, calculous anuria, as well as the in-
terest of patients. Treatment of urolithiasis includes conser-
vative, surgical treatment and treatment with extracorporeal 
shock wave lithotripsy (ESWL) depending on the evaluation 
by professional medical team. Recently, endoscopic proce-
dures, such as ureterorenoscopy (URS) and percutaneous 
lithotripsy (PCNL), together with the aforementioned ESWL 
included, have been almost entirely replaced open surgery in 
case of stones in urinary tract and thus, in just 30 years, radi-
cally changed the approach and functional outcome of this 
disease (1).

But sometimes the cost of treatment can have an impact 
on the choice of the primary approach to solving urolithi-
asis. Grasso et al compared the costs of endoscopic treatment 
and ESWL for ureteric stones (16). Although the price of ses-
sions ESWL and endoscopic methods were similar, the cost 
of ESWL, because statistically significantly more frequent 
additional intervention (31% versus 3%), were incomparably 
greater.
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1.1.  Extracorporeal Shock Wave Lithotripsy–ESWL
It is a non-invasive method for the treatment of urinary 

tract calculus in adults, and its discovery led to a complete 
change in the therapeutic strategy for urolithiasis. ESWL–
Extracorporeal shock wave lithotripsy method is inoper-
able disintegration and destruction of calculus in urinary 
and biliary system, applying to the calculus extracorporeal 
wave produced through the tissues of the body transmitted 
and focused shock waves (1). The concept of shock waves use 
for fragmentation of stones started in 1950 in Russia. This 
happened during the investigation of the supersonic aircraft 
when Dornie, the German airline, found that shock waves 
coming from passing debris into the atmosphere could to 
break something solid, and came to the conclusion that the 
body that collided with another body, whose movement ve-
locity greater than the speed of sound, resulting shock or vi-
bration waves (1).

The first experimental work in the field of concrement dis-
integration with extra corporeally produced shock wave lith-
otripsy (shock waves) is published in Munich in 1972. After in 
vitro and experiment on an animal model, it is demonstrated 
that shock waves can disintegrate into tiny pieces concre-
ment susceptible to spontaneous elimination, and that doing 
so does not create shock waves interference with the forma-
tion of lymphocytes, not causing irreversible damage to the 
parenchymatous organs and muscles, without effect on bone 
fractures, leading to little change in the canal system of the 
urinary tract, which would cause difficulty excretion of dis-
integrated stones and empty gut was led to the development 
of petechiae. This research as finding showed the existence of 
cytotoxicity shock waves in cancer cells, which may in future 
direct the action of these waves to other medical problems.

In February 1980, thanks to the work of doctors from Divi-
sion of Neurology, University of Munich, ESWL was intro-
duced into clinical practice (5). During 1984 and 1985, many 
countries in Europe, America and Asia have begun to use ap-
pliances for ESWL, and also at our clinic this appliance started 
to be used in October 1988. The first ten years it was on the 
camera Dornier MPL 9000 which had only ultrasound guid-
ance and the inability to break up stones in the ureter, and 
since 1998 used machine Siemens Model Lithostar Multiline, 
which also possible disintegrating stones in the ureter. This 
method has dramatically changed the way of treating calculi 
in the kidney and upper urinary tract and without exaggera-
tion it can be said to be a revolutionary event in the treatment 
of these diseases. This method is simple, safe and effective (1).

Soon after the introduction, ESWL is being widely ac-
cepted in the world, and today 96% of all urinary tract stones 
are successfully treated by this method. Upon determination 
of the stone localization, with thousands shock wave litho-
tripter breaks the same, with an emphasis on regional focus 
area, which leads to its decomposition into pieces. Using 
ESWL, which fragment the stones and the “grain” with size 
of 1-2 mm, it is then spontaneously eliminated in the urine. 
Relaxing the smooth muscle of the ureter can be achieved be-
fore the procedure by χ-adrenergic blockers or calcium an-
tagonists. A complication of this procedure is pain like colic 
pain, and contraindications are cardiac decompensation, ste-
nosis and/or anatomical abnormalities of the urinary tract, as 
well as coagulation disorders. Lately reports about the pos-

sible adverse effects of chronic treatment with this method 
are: more frequent development of diabetes and hyperten-
sion in patients treated with ESWL infection compared with 
control groups, which still requires additional confirmation 
through further research (1).

According to the recommendations of the El-Nahas et al 
(17), ESWL should be recommended for renal stones local-
ized in the renal pyelon up to 24 mm for the upper or middle 
stones to 15 mm, and lower stones with size up to 11 mm.

In line with a number of previous studies (1) Tarawneh and 
colleagues (18) showed an inverse relationship between the 
density of stones and performance of ESWL, while the CT 
measured density of stones has a positive correlation with the 
number of shock waves required for fragmentation.

Bearing in mind that several factors determine as indica-
tion as well as success of ESWL treatment, it is important to 
examine and evaluate all predictive factors that may affect the 
effectiveness of this treatment.

2. PROBLEM DEFINITION
ESWL treatment is the first-line treatment of urinary tract 

stones, but there are still no clearly defined limits and recom-
mendations for its use in the treatment of urinary calculi, de-
pending on their location, size and morphological structure. 
This raises the question of efficiency of ESWL depending on 
the characteristics of urinary calculi.

3. GOALS
Determine if there is any conditional optimum number of 

ESWL treatments that lead to disintegration and spontaneous 
elimination of stones.

Also to establish whether the optimal number ESWL treat-
ment that lead to disintegration of stones and its spontaneous 
elimination dependent on morphological structure of stones, 
their size and location in the urinary tract.

4. MATERIAL AND METHODS
The study was prospective, open and comparative. It was 

conducted at the Urology Clinic Clinical Center of Sarajevo 
University in the period from 2007 to 2013. The study in-
cluded 404 patients with urinary tract lithiasis. All patients 
prior to initiation of therapy–ESWL treatments were sub-
jected to the following diagnostic procedures: anamnesis, 

Figure 1. Treatment of Urinary Stone by ESWL
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clinical examination of patients, laboratory tests, ultrasound 
examination of the urinary tract and urinary tract X-ray, 
from which was derived chemical qualitative analysis of mor-
phological stone composition. Diagnostics are used in the de-
tection of complications such as obstruction with dilatation 
of the renal colorectal system, reduction of the renal paren-
chyma and in monitoring of renal obstruction during treat-
ment. This type of diagnosis is not suitable for stones in the 
ureter and can make the difference between calcified and ra-
diolucent concrement.

ESWL treatment is performed on the machine Siemens 
Model Lithostar Multiline, which has a combined ultrasono-
graphic and fluoroscopic display, large energy density in order 
to obtain optimum focus (without damaging surrounding 
tissue) and minimal pain that on rare occasions requires for 
mild sedation-sedation. Number of maximum shock waves 
used by one ESWL treatment is 4000, while the energy was 
dependent on stones localization. Our appliance, like most 
modern appliances used electromagnetic source. The shock 
waves are transmits to the body through the water, focused 
by acoustic lens system so that the released energy is reflected 
on the surface of the stone.

Results are expressed as mean (X) and standard error of the 
arithmetic mean (SEM) for the variables that had a normal 
distribution, as well as the median and interquartile interval 
(25-75 percentiles) for the variables which had normal distri-
bution. The normality of distribution of variables was tested 
by the Shapiro-Wilks test. For variables that have followed 
a normal distribution in a comparative analysis of the inde-
pendent variables we used Student’s t test. For variables that 
are not following normal distribution in a comparative anal-
ysis of independent variables, the Mann-Whitney U test. For 
nominal and ordinal variables chi-square test was used. In 
cases when the frequency was lower than expected was used 
the Fisher’s exact test. The degree of correlation was deter-
mined by means of the Spearman. P value of <0.05 was con-
sidered statistically significant. Statistical analysis was per-
formed using SPSS computer software for statistical analysis 
(SPSS Statistical Package for the Social Sciences) version 13.0.

5. RESULTS
From a total of 404 patients included in the study there 

were 234 (57.92%) male and 170 (42.08%) female patients.
The most common age group in the sample was at age from 

35 to 45 years and consisted of 110 respondents (27.09%). The 
minimum number of respondents had the age over 65 years 
19 respondents (4.67%).

The most common type of stone both in female and male 
patients was calcium type. From a total of 262 calcium stones, 
105 of them (40.07%) was present in female patients and 157 
(59.92%) in male. Share of infectious type of stone in female 
patients was 63 (49.60%) and 64 among males (50.39%). Other 
stones were less abundant in both the gender groups and their 
total number was only 17. In women their frequency was 2 
(13.33%) and 13 among males (86.67%). There was a signifi-
cant difference in the frequency of different types of stones by 
gender (χ2 = 11.47, p = 0.009).

Due to the very low prevalence of other types of stones and 
inability to perform the chi-square test to a group of other 
stones are grouped stones which, by virtue were cystine, xan-

thine stones and uric acid stones. The incidence of cystine 
calculi was 4 (0.9%), frequency of xanthine stones 3 (0.7%) 
and uric acid 8 (1.9%). In the group of female respondents 74 
(40.88%) had calculus size up to 10 mm, while in the group 
of male patients stone size up to 10 mm had 107 (59.12%). In 
the group of female respondents 96 of them (43.05%) had a 
size of stone exceeding 10 mm, while in the group of male 
patients stone size over 10 mm had 127 (56.95%). There was 
no statistically significant difference in the incidence of stones 
with sizes up to 10 and over 10 mm by gender (χ2 = 0.192, p 
= 0.661)

1.1. Results of ESWL treatment
The most common frequency of treatments in the sample 

was 5 treatments (24.01%), followed by 4 treatments (14.6%). 
From total sample 6 treatments had 13.61% of the respon-
dents, while 7 treatments had 12.87% of the respondents, also 
11.88% had 3 treatments and 2 treatments 8.17% of the re-
spondents. In this group 16 treatments had 3.96% of the re-
spondents, and 2.97% had 12 treatments. By 2.72% had a 1 
and 9 treatments

Number of treatment for females was 5 (4-6), while in men 
and it was 5 (4-7). There was no statistically significant dif-
ference in the number of treatment between male and female 
subjects (p = 0.557).

There was a significant positive correlation between the 
size stone and number of treatments in the total sample (rho 
= 0.491, p <0.01), respectively, as the stones were larger was 
needed and a higher number of treatments.

Number of stones localized at medial renal line who had 
0-5 treatment was 66 (79.51%), and 17 (20.49%) had 6 or 
more than 6 treatments. Number stones localized in the 
renal pyelon, which received between 0-5 treatments was 35 
(52.23%), and 32 of them (47.76%) had 6 or more than 6 treat-
ment. There was no significant difference in the incidence of 
treatment towards localization (medial/pyelon) (χ2 = 12.543, 
p <0.001), respectively, medial localization required a smaller 
number of treatments.

The number of treatments for medially localized stones was 
5 (3-5), while for those localized in pyelon was 5 (4-7). There 
was a statistically significant difference in the number of treat-

  
Within E Total

1 2

Tr
ea

tm
en

t

From 0 to 5 
treatment

N 56 8 64

% number of treatment 87.5 12.5 100

% within E 70 50 66.66

% Total 58.33 8.33 66.66

6 and more 
treatments

N 24 8 32

% number of treatment 75 25 100

% within E 30 50 33.33

% Total 25 8.33 33.33

Total

N 80 16 96

% number of treatment 83.33 16.66 100

% within E 100 100 100

% Total 83.33 16.66 100

Table 1. The relationships between a number of treatments and localization 
of calculus in the ureter. Ficher exact test; p=0.150
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ment among these localized calculus (p = 0.0002). Number of 
ESWL treatment of stones in the renal pyelon is higher than 
the number of treatments from stones located medially.

Sensitivity to the size of stone was 63.8%, specificity 71.4%, 
positive predictive value 51.9%, negative predictive of 80.2%. 
Overall accuracy was 68.9%. AUC for stone size was 0,701. 
Cut off the size of the calculus was 14.00 mm.

If the stone is larger than 14 mm and if the number of ses-
sions is greater than 5.5, the stone is likely localized in the 
lower half, and below the numerical values   listed in the top 
half. For all other localization in the kidney, ureter, and the 
ROC curve was negative–there was no significance.

Frequency of localizing at sites of physiological stones 
stricture site which had a number of treatments 0-5 was 56 
(70%), while the frequency of localizing at sites of physiolog-
ical stones stricture site which had a number of treatment 6 or 
more was 24 (30%). Frequency of localizing at sites of stones 
physiological enlargement ureter which had a number of 

treatments 0-5 was 8 (50%), while the frequency of localizing 
at sites of stones physiological enlargement of the number of 
treatments had 6 or more was 8 (50%). There was no statis-
tically significant relationships between a number of treat-
ments and localizing of stone in relation to the physiological 
narrowing or widening of the ureter (p = 0.150), Table 1.

Frequency of localizing stones in the kidney that had a 
number of treatments 0-5 were 168 (58.74%), while the in-
cidence of kidney stones to the number of treatments have 6 
or more was 118 (41.25%). Frequency of stones in the ureter, 
which had a number of treatments 0-5 was 54 (45.76%), while 
the frequency of stones in the ureter, which had a number of 
treatment 6 or more was 64 (54.23%). There was a statistically 
significant relationships between a number of treatments and 
kidney stones and/or ureter (χ2 = 5.684, p = 0.017), or larger 
percentage of a smaller number of treatments in the kidney to 
the ureter and vice versa (Table 2).

In 17 (50%) patients who had a partial obstruction the 
number of treatments was 5 or under 5, and 11 (25%) of re-
spondents had 6 or more than 6 treatments. In 17 (50%) pa-
tients who had a complete obstruction the number of treat-
ments was 5 or under 5, and 33 (75%) of respondents had 6 or 
more than 6 treatments. There was a significant correlation 
between the size of the type of obstruction and the number of 
treatments (χ2 = 5.209, p = 0.022) (Table 3).

6. DISCUSSION
Treatment of urolithiasis involves the use of modern ma-

chines, such as ESWL. It is shown that ESWL is very easy 
and useful method of treatment, and as such a first method of 
choice in the treatment of kidney stones, less invasive than all 
other methods, with 80-90% treatment success (1). Once we 
localized place of the calculus, lithotripter breaks the same for 
thousands of shock waves with an emphasis on regional focal 
area, which leads to its decomposition into pieces. After treat-
ment, the fragments are removed by urine during the fol-
lowing months (1).

Epidemiological and randomized studies have shown 
greater security of ESWL treatment methods in breaking 
stones when it starts with applying lower energy sequences of 
the same, with a gradual increase energy sequences, resulting 
in a vasoconstriction which prevents renal damage, and the 
difference in the fragmentation is not significant despite the 
fact that whether amplification is carried out or not (19).

Previous clinical and epidemiological studies have shown 
that as an indication of ESWL treatment urolithiasis depends on 
several factors, including the size, localization, consistency and 
other histological characteristics of the stone (20). Pregnancy and 
specific internship and urological diseases, with an emphasis on 
acute urinary infection are contraindications for ESWL (1).

Size of stone and its position are prognostic factors that de-
termine the level of disintegration of stone after using ESWL 
in pediatric patients. According to the analysis of El-Nahas and 
colleagues (17), ESWL should be recommended for renal py-
elon stones up to 24 mm for the upper or middle calix to 15 
mm, and lower calix to 11 mm. Although the composition of 
stone is independent variable that can be useful for predicting 
the success of ESWL, for most stones is difficult to predict the 
sensitivity of breaking by the X-ray prior to ESWL. Mentioned 
facts further complicate decisions in the treatment of this dis-

Localization Total

Kidney Ureter

Tr
ea

tm
en

t

From 
0 to 5 
treat-
ment

N 168 54 222

% number of treat-
ment 75.67568 24.32432 100

% within localization 58.74126 45.76271 54.9505

% Total 41.58416 13.36634 54.9505

6 and 
more 
treat-
ments

N 118 64 182

% number of treat-
ment 64.83516 35.16484 100

% within localization 41.25874 54.23729 45.0495

% Total 29.20792 15.84158 45.0495

Total

N 286 118 404

% number of treat-
ment 70.79208 29.20792 100

% within localization 100 100 100

% Total 70.79208 29.20792 100

Table 2. The frequency of the number of treatments in relation to the 
localization of stones in kidney and ureter. (χ2 = 5.684; df= 1; p=0.017).

  
Treatments Total

From 0 to 5 6 and more

O
bs

tr
uc

tio
n

Pa
rt

ia
l

N 17 11 28

% within obstruc-
tion 60.71428571 39.28571 100

% within N of 
treatments 50 25 35.89744

% Total 21.79487179 14.10256 35.89744

To
ta

l

N 17 33 50

% within obstruc-
tion 34 66 100

% within N of 
treatments 50 75 64.10256

% Total 21.79487179 42.30769 64.10256

To
ta

l

N 34 44 78

% within obstruc-
tion 43.58974359 56.41026 100

% within N of 
treatments 100 100 100

% Total 43.58974359 56.41026 100

Table 3. The relationship between the type of obstruction and number of 
treatments. χ2=5.209; df=1; p=0.022
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ease, especially when it was still in the account other factors, 
such as size, localization and other characteristics of the forma-
tion. Although ESWL is widely applied therapeutic methods, 
some studies have shown high rates of recurring stones be-
tween 26% and 53% after 10 years (1). According to a number 
of previous studies, it was found that ESWL method is a risk 
factor, while in other studies not characterized in this way (2).

Previous studies have shown that the size of stone corre-
lates with the number of ESWL treatments when applied. Be-
sides the size of the stone, even more important feature of the 
same composition and consistency, because the stones that are 
chemically softer required significantly fewer applications of 
ESWL, regardless of its size (1).

Interesting results are presented by Tarawneh and col-
leagues (18), who proved an inverse correlation between the 
performance of ESWL and size of the stone. As part of their 
study, the authors demonstrated that the stones of high den-
sity, large size and lower localization in the kidney can better 
administered in a method PCNL (Percutaneous nephroly-
topaxy). Comparing therapeutic procedures for urolithiasis 
caused by moderately large kidney stones, Resorlu and col-
leagues (21) showed that PCNL as a therapeutic method has a 
much higher success rate and a lower rate of recurrence of dis-
ease compared with ESWL. However, the authors point out 
the absence of PCNL, and this is its invasiveness accompanied 
by blood loss, exposure to radiation, a longer hospital stay.

The results of our study showed a statistically significant 
positive correlation between the size of stone and number of 
treatments in the total sample (rho = 0.491, p <0.01), meaning 
that for the larger size of stone it is necessary to apply a larger 
number of ESWL treatments. Similar results were from 
studies by Tarawneh and associates (1), who have proven sta-
tistically significant positive correlation between the size 
stone and number when applied treatment with ESWL. The 
authors also showed that a higher success rate recorded for 
stones smaller diameter and percentage of 92% for the lowest 
diameters, 74% for medium-sized stones, and 50% for larger 
stones. By Chi square test the authors have shown that the 
success of the treatment and the size of the stone significantly 
dependent. When stones over 2 cm in size, the probability 
of success with ESWL included reducing the need for other 
methods of treatment increases. The benefit of ESWL’s been 
proven in the treatment of non obstructive kidney stones. In 
patients with large stones before ESWL-and stenting can pro-
vide drainage of urine and prevent obstructive sepsis.

Recent studies and experience have shown that the com-
position of stone certainly affects the effectiveness of ESWL. 
Stones made   of calcium oxalate dihydrate are easier to crush 
and infectious stones even easier. Stones made   of uric acid are 
difficult to break, but using more energy they can be broken 
down into small pieces. Cystine stones are very resistant to 
breaking. Even if you manage to break, resulting fragments 
are quite large and difficult to eliminate.

It is shown that not all stones are equally sensitive to treat-
ment. The composition of the stone, which determines its 
strength, also has an impact on its dissolution, breaking with 
ESWL and elimination after the treatment. Results of the 
study showed that the number of treatments is a good indi-
cator of the stone hardness. Sensitivity to the number of treat-
ments was 67.2%, specificity 51.1%, with positive predictive 

value 73.9%. Cut off the treatments needed to differentiate 
between hard and soft stones was 4.5. Also, analysis of ROC 
curve in our results showed that the size of stone is a good in-
dicator of the hardness of stone with a sensitivity of 63.3% and 
specificity 73.3%. Size stone of 14.5 mm and more proved to 
be a significant indicator of the hardness of stone regardless of 
stone location.

By analyzing the effects of ESWL Popov et al (22) showed 
that low density stones, which are composed by the softer, after 
one or two sessions with ESWL had effective therapeutic ef-
fects in 64.4% of patients. Patients who have had stones greater 
density, which are at the very composition also firmer, with the 
same number of sessions were effective therapeutic effects in a 
small percentage of patients. The same authors have also dem-
onstrated that the stones size over 10 mm require the applica-
tion of a number of sessions a treatment success.

Phipps et al (23) have shown that the average size of the stones 
are 7-8 mm in the distal parts ureter after only one treatment 
over ESWL transgluteal by increasing the success of treatment 
in relation to the application with the treatment success.

From the analysis of the obtained results, we found that the 
size stone and number of ESWL sessions are good indicators 
for differentiation of calculus localization toward the poles. 
The analysis of the results showed that the stone is localized 
in the lower half if the stones larger than 14 mm and if the 
number of treatments is greater than 5.5, and below the speci-
fied numerical values   on the upper half. For all other localiza-
tion in the kidney, ureter, and the ROC curve was negative 
(non-significant).

Frequency of medial localization in stones whose size was 
less than 10 mm was 39.75%, and the frequency of 60.25% 
for stones ranging in size over 10 mm. Frequency of pyelon 
localization in stones smaller than 10 mm was 7.46%, and 
the frequency of 92.53% for stones ranging in size over 10 
mm. There was a significant correlation between the size of 
the stone and localizing stones (medial / pyelon) (χ2 = 20.443, 
p <0.001), i.e. Stones up to 10 mm more frequently occur-
ring mediorenal, and more than 10 mm were slightly more 
common in the pyelon. With a statistically significant corre-
lation between the size of the stone and localizing calculus 
(medial / pyelon), our results showed a significant difference 
in the incidence of treatment towards localization (medial / 
pyelon) (p <0.001) and a significant correlation between the 
hardness stone and its localizing (p = 0.012 ) or soft stones 
occur more frequently in medial localization, and hard stones 
are somewhat more common in the pyelon.

Previous studies have shown that the localization of kidney 
stones compared to the lower party, such as the ureter, has a 
more favorable therapeutic results (1), with the suggestion that 
prior decisions of ESWL of, besides localization, it is neces-
sary to carefully consider the size and density of the stone, 
which can greatly affect the outcome of treatment (18). There 
are also views that the stones were localized in the distal parts 
of the ureter with ESWL infection removed only when they 
are placed in the mouth of the urethral. In addition, stones 
which are located in the ureter, in relation to the renal local-
ization, tend to break up into fragments due to the lack of 
available space. Common obstructions that accompany lo-
calized stones in the ureter hampered conditions for the ap-
plication of ESWL (1). When it comes to localize the ureter, 
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there was no statistically significant correlation between the 
size of the stone and localizing the ureter (p = 0.688). Also, 
our results showed no statistically significant relationships 
between a number of treatments and localize the calculus in 
the ureter. According to our results, Pirincci and associates 
(24) are also observed a significant correlation between the 
number of treatment and localize the calculus in the ureter.

Comparing the effectiveness of ESWL to localize calculus, 
Badawy et al (24) showed that the overall success rate for renal 
and urethral stones in child population was 83.4%. The au-
thors also noted that the re-treatment was necessary in 4% of 
patients in the group of kidney stones, and in 28% of patients 
with uretheric stones, with the localization of the urethral 
calculus had a big impact on treatment outcome. The authors 
suggest that ESWL treatment in childhood and for renal and 
urethral stones in a very efficient and cost effective, although 
children with major dimensions of stone or previously under-
going surgery have a low rate of success.

Factors that determine the effectiveness of ESWL for uretero-
lites are the following: size, localization, composition, persistence 
in the ureter, and the degree of dilation of the urinary tract. If 
the stone is large size, long persisted in the ureter, and the higher 
hardness, certainly need a larger number of ESWL (1). Perks and 
colleagues (26) suggest that the density stone below 900 HFU 
and the distance between the skin and stone of less than 9 cm 
important factors for predicting treatment success with ESWL 
methodology. Our findings show that there is a statistically sig-
nificant correlation between the number of treatment and lo-
calize the kidney stones and / or in the ureter. Frequency of lo-
calizing stones in the kidney that had a number of treatments 
0-5 was 58.74%, while the incidence of kidney stones localizing 
which had a number of treatments 6 and more was 41.25%. Fre-
quency of localizing stones in the ureter, which had a number of 
treatments 0-5 was 45.76%, while the incidence of stones located 
in the ureter, which had a number of treatment 6 or more was 
54.23%, i.e. Greater proportion of a small number of treatments 
kidney and vice versa in the case of localizing stones in the ureter.

7. CONCLUSION
There was a significant positive correlation between the stone 

size and number of treatments in the total sample. The most 
common number of treatments in the sample was 5 treatments 
(24%). ROC curve analysis, as part of the test sensitivity and 
specificity of stones size in the differentiation of hardness re-
vealed that for stones larger than 14.5 mm, and with the need to 
apply more than 4.5 ESWL disintegration of stone for the stones 
that fall the group of hard stones. It was found that the size stone 
of 14.5 mm and a specificity of 73.3% and a sensitivity of 63.8% 
in the differentiation of hard stones, until the required number 
of ESWL of 4.5 or higher has a positive prediction for hardness 
stone of 73 , 9%. There was a significant difference in the inci-
dence of treatment localization medial localization and localiza-
tion in the renal pyelon. Number of ESWL for renal pyelon is 
higher than in the same with medial localization in the kidney. 
There was no statistically significant correlation between the 
number of treatments and localization of stones in the ureter, as 
well as a statistically significant correlation between the size of 
the stone and the localization of calculus in the ureter.
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