
Revista Română de Urologie nr. 1 / 2016 • vol 1528

Cl
in

ic
al

 s
tu

di
es The  Place of ESWL in the Treatment of  

Urinary Stones in Patients with Renal Malformations

A. Brad¹,², Alexandra Simion¹, Veronica Moldovan¹, C. Todea¹,², M. D. Vartolomei¹,²,  
D. Porav¹,², Carmen Simion¹, C. Chibelean¹,²,V. Oșan3, Orsolya Martha¹,²

1 Mureş County Clinical Hospital, Urology Clinic, Târgu Mureș, Romania
2 University of Medicine and Pharmacy Târgu Mureș, Romania
3 Urosan Medical Center Târgu Mureș, Romania

Correspondence to: Dr. Alexandra Simion 
Mureş County Clinical Hospital, Urology Clinic 
Dr. Gh. Marinescu Street, No 1, 540103 Târgu Mureș, Mureș County, Romania 
Tel: 0265213790 
e-mail: alexandra_sanislav@yahoo.com

Abstract

Introduction and Objectives. Congenital anomalies occur more often in the kidney than in any other organ. The as-
sociation of  abnormalities with stones has important clinical relevance. Our goal was to determine the clinical success 
and stone-free rates for patients with renal anomalies treated with eSWL. 
Materials and Methods. We performed a retrospective review of  patients with renal anomalies treated at the Urol-
ogy Clinic of Targu Mures, since January 2004 to December 2014. The inclusion criteria were: a clear urinary path 
distal of the location of the stone, a functional kidney without stasis and  the stone size ≤ 25 mm ( 118 patients). We 
performed a total of 184 eSWL treatments (a mean of 1.559 eSWL procedures/stone). 3-month follow-up data were 
available for 88 patients.  
Results. Of the total eSWL procedures performed, 35 (29%) were horseshoe kidneys, 48 (41%) duplex kidneys, 15 
(13%) malrotated kidneys, 13 (11%) ectopic kidneys and 7 (6%) hypoplastic kidneys. From the total of  patients, 57 
were women and 61 men. The mean age was 43.26 years. The average size of the stone was 10.228 mm. The average 
pacient stay was 4.77 days.  Complications were subcapsular renal hematoma in two (1.69%) cases, acute pyelone-
phritis in two (1.69%) pacients, hematuria with vesical globe in another two (1.69%) cases and stone-street formation 
in 10 (8.47%). In 3 cases (2.54%) the procedure was unsuccessful and retrograde ureteroscopy was needed.  Asso-
ciated pathology was pressent in 61 pacients (51.69%): 21 (17.79%) presented  urinary tract infection, 17 (14.41%) 
pacients were diagnosed with hipertension, 2 (1.69%) with diabetes and 21 (17.79%) suffered by obesity. Stone-free 
rate was 71.77%.
Conclusions. In our oppinion eSWL is the treatment of choice for reno-ureteral lithiasis in renal  malformations be-
cause  is a non invasive treatment, no need for anestesia, the pacient stay is short, complications occure rarely and 
stone free rate is high.

Keywords: eSWL,  lithiasis, renal malformations, stone-free



nr. 1 / 2016 • vol 15 Revista Română de Urologie 29

Cl
in

ic
al

 s
tu

di
es

Introduction
Congenital anomalies occur more often in the kid-

ney than in any other organ. [1]
The interaction between the mesonephric duct-de-

rived ureteric bud and the metanephros, the most caudal 
part of the nephrogenic cord, results in the embryological 
development of the kidney.  Development starts  in the 4th 
week of gestation and during the 6th and the 8th week, the 
lobulated embryonic kidneys ascend from the pelvic re-
gion upward,  along the posterior abdominal wall, to their 
normal position and undergo a 90° axial rotation from 
horizontal to medial. The pelvicalyceal system is formed  
at the same time by the the division of the ureteric bud. 
While ascending from the pelvis, the kidneys derive their 
blood supply sequentially from vessels that are closest 
to them- initially median sacral, then common iliac and 
inferior mesenteric, and finally, the aorta. An ectopic kid-
ney results from either incomplete, excess or abnormal 
ascent. For example, if during the process of ascent the 
kidneys come into contact, a horseshoe kidney or crossed 
renal ectopia will result. [2,3]

Horseshoe, malrotated and ectopic kidneys, as well 
as duplex systems, are the most encountered in this 
respect. The association of both abnormalities and 
stones is of clinical relevance. [4]

Conditions such as the abnormal position of the 
ureteropelvic junction, aberrant vascularisation or the  
presence of an isthmus might determine  urinary sta-
sis and consecutive stone disease, especially if urinary  
infection and  metabolic abnormalities are present. [5] 
For these patients, treatment of urolithiasis represents 
a particular challenge. extracorporeal shock wave lith-
otripsy (eSWL) is considered the first-line treatment for 
the majority of patients with urolithiasis espeacially be-
cause  stone recurrence is estimated to be about 50% 
over the next 10 years. [6] 

However, the associated urinary stasis which leads 
to the diminuation of the ureteric peristalsis, could in-
terfere with clearance of stone fragments after shock 
wave lithotripsy. [5,7]

In the case of pacients which present lithiasis asso-
ciated with a malformed kidney the positioning on the 
treatement table is of great importance. Thus, pacients 
which have a horseshoe or malrotated kidney are placed 
in a ventral decubitus position because of the anterior 
orientation of the renal pelvis. The same position is used 
for pacients with ectopic kidneys to avoid the bone 
structures of the pelvis. [8,9]

Our goal was to determine the clinical success and 
stone-free rates for patients with renal anomalies treat-

ed with eSWL as well as to examine patient and stoner-
elated factors contributing to success in this group of 
patients. 

Materials and methods 
We performed a retrospective review of all patients 

with renal anomalies treated and followed at the Urolo-
gy Clinic of Targu Mures, since January 2004 to Decem-
ber 2014. All patients with stones within a malformed 
kidney that met the following inclusion criteria: a clear 
urinary path distal of the location of the stone, a func-
tional kidney without stasis and  the stone size ≤ 25 
mm who underwent eSWL were included in the analy-
sis. We excluded from the study pacients with stones ≥ 
25 mm, stones in malformed kidneys for which anoth-
er therapeutic approach was taken and pacients with 
renal cysts.In all cases, the diagnosis of renal anomaly 
was confirmed by the presence of one or more of com-
puted tomography (CT), intravenous urogram, or ultra-
sonography. In total, 118 patients  were treated at our 
centre over a 10-year period. We performed a total of 
184 eSWL treatments, with a mean of 1.559 eSWL pro-
cedures/stone. 3-month follow-up data were available 
for 88 patients.  

Shock wave lithotripsy was performed with a Sie-
mens Lithostar System C  (2004-2011 – Fig. 1.)  and Sie-
mens Lithoskop (november 2011-2014 – Fig. 2.) device 
and all the procedures were carried under fluoroscop-
ic control. Both devices are ussing a electromagnetic 
shock head module.

Fig. 1.     Fig. 2.

In the case of 7 pacients no anesthetic was used, for 
the rest of 111 patients we performed the procedure 
under intravenous analgesia.
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Fig. 3. IVU for a pacient with calculi in a horseshoe kidney

The follow up after eSWL consisted of plain abdom-
inal radiographs usually taken the next day after treat-
ment. 

In 47 cases multiple treatments were needed as 
showed in Fig. 4.

    
 

Fig. 4.

Pacients were considered stone free if at the 3 
month check-up no residual fragments were found. 
This occurred in 89.72% of the 88 pacients who present-
ed for a control visit. We can assume that the majority 
of the pacients who did not come back for a check up 
were asymptomatic and thus stone free which would 
increase the stone-free rate.

One patient had more than one anomaly (left ec-
topic and malrotated kidney). eight (6.78%) patients 
had multiple calyx stones that were treated with one 
or more eSWL procedures.  Stone location is shown in 
Figure 5.

Fig. 5.  
Stone location

Results 
Of the total eSWL procedures performed on pa-

cients with lithiasis on malformed kidneys 35 (29%) 
were horseshoe kidneys, 48 (41%) duplex kidneys, 15 

(13%) malrotated kidneys, 13 (11%) ectopic kidneys 
and 7 (6%) hypoplastic kidneys (Figure 6).

Fig. 6.  
Renal malfor-
mations that 
we encountered 
by percentage.

The most frequent ectopic position of the kidney 
that we encountered was the pelvic one (53.85%), than 
the iliac (30.76%) followed by the inferior lumbar ecto-
py (15.38%).  

60 pacients (50.84%) underwent prior urological 
procedures such as eSWL, percutaneous nephrolitho-
tomy, pielolithotomy.

From the total of 118 pacients, 57 were women and 
61 men. 

The mean age of the patients was 43.26 years with a 
range from 20 to 76 years.

The average size of the stone was 10.228 mm with 
a range from 5 to 23 mm. The maximum stone size in 
malformed kidneys that we treated using eSWL had 
23*20 mm and was situated in the pelvis of a left du-
plex kidney. It needed 3 eSWL sessions for total desin-
tegration.

The average pacient stay was 4.77 days, with a max-
imum stay of 14 days in case of a obese pacient (BMI= 
37.77) which presented a left lumbar ureteric calculus 
(8*14 mm) on a left duplex kidney. We performed 3 
eSWL sessions with partial fragmentation. After the 3th 
session, a stone-street formation developed. It required 
retrograde manipulation of the leading fragment and a 
ureteral stent was inserted, than another two sessions 
of eSWL were performed for complete desintegration. 
The minim stay was 2 days.

In 2 cases eSWL was performed on pacients which 
have previously had a ureteral stent placed as a tempo-
rary solution for a obstructiv stone. In both cases the 
stones desintegrated after one eSWL session.

In 4 cases eSWL could not desintegrate the stone so 
we had to use retrograde ureteroscopy. 

Major complications after eSWL treatment were 
subcapsular renal hematoma in two (1.69%) cas-
es   which only needed supportive care and observa-
tion, acute pyelonephritis in two (1.69%) pacients, 
treated with appropriate antibiotics, hematuria with 
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vesical globe in another two (1.69%) cases which need-
ed bladder washouts and catheterisation with a 
three way catheter, with irrigation and stone-street 
formation in 10 (8.47%) patients for whom the eSWL 
procedure was repeated. In 3 cases (2.54%) the proce-
dure was unsuccessful and retrograde ureteroscopy 
was needed for stone extraction. In 6 (5.08%) cases the 
steinstrasse was localised in the pelvic ureter and in 4 
(3.39%) cases in the lumbar ureter.

Fig. 7.  
Major compli-
cations after 
ESWL

We performed stone analisis from 74 pacients and 
the results are as shown in Figure 8.

Fig. 8.  
Stone  
composition

Associated pathology was pressent in 61 pacients 
(51.69%): 21 (17.79%) presented  urinary tract infection 
that was treated with the appropriate antibiotics (13 
pacients had escherichia coli, 5 Klebsiella pneumoniae 
and 3 Streptococcus beta hemolytic urinary infection), 
17 (14.41%) pacients were also diagnosed with hiper-
tension, 2 (1.69%) with diabetes and 21 (17.79%) also 
suffered from obesity. 

We wanted to see if there is a corelation betwene 
hypertension and post eSWL hematomas. As we menti-
oned before, we had 2 cases of subcapsular hematoma 
which both occurted in hypertensive pacients. We used 
a 2x2 contingency table and applied Fisher’s exact test. 
We obtained a p value of 0.0248 that was under 0.05 
which means there is a statisticaly significant associati-
on betwen the two conditions.

Stone-free rate was 71.77%.

Discutions
The treatment of renoureteral lithiasis was revolu-

tioned by the introduction of eSWL in 1980. It has pro-
ven to be the less invasive and  less agresive treatment 
method  for kidney and ureteral stones, with minimal 
complications, so now it is used for 80% of pacients 
who suffer from urinary stones. [9]

In spite of all the advantages that eSWL offers, we 
have to take in account the inclusion criterias and each 
pacients particularities. [8,9]

In case of pacients with lithiasis on malformed kid-
ney, eSWL can obtain good results, with a overall sto-
ne-free rate of 71.77%, percentage that is higher that 
the ones we found in the literature as showned in Table 
1. [5, 10]

Table 1: Stone free rates after ESWL on malformed kidneys 
in other departments

Department Study group Results

Department of Urology, 
University of Würzburg 
Medical School, Germany 
1984-1990

24 pacients with 
malformed kidneys: 
21 horseshoe kidneys, 
2 crossed ectopic and 
1 pelvic kidney

”stone free”=62.5%

Department of Urology, 
Gazi University Faculty of 
Medicine, Ankara, Turkey

150 patients with 
malformed kidneys: 
45 horseshoe kidneys, 
57 duplex kidneys, 30 
malrotated kidneys, 
14 pelvic and four 
crossed ectopic 
kidneys

Mean ”stone free”= 68.3%
80.7% in patients with 
ureteral duplication, 66.7% 
in horseshoe, 56.7% in 
malrotated and 57.2% in 
ectopic kidneys 

For stones smaller than 1 cm, the stone-free rate 
rose up to 96.1%, demonstrating the importance of 
stone size for a succesfull eSWL treatment. The results 
for pacients with larger stones were also good, as the 
fragments were in majority clinical insifnificant residu-
al fragments (no longer obstructive, under 5 mm, steril 
urine and asymptomatic pacient). [11]

Better results may be possible when invasive tech-
niques (ureterorenoscopy, percutaneous nephrolitho-
tomy or open surgery) are used. [12]

Shock wave lithotripsy treatment was unsuccessful 
in 4 (3.39%) patients, including 1 (0.85%) with ectopic 
kidney, 1 (0.85%) with horseshoe kidney and 2 (1.69%) 
with duplex kidney. We used retrograde ureteroscopy 
to remove the stone.  

We  encountered  post eSWL complications in 
16 (13.56%) pacients. The majority of them were sto-
ne-street formations (8.47%). eSWL is one of the most 
frequently used modalities for the tretment of stein-
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strasse because of its high success and low complica-
tion rates. Although it has a high succes rate, the pro-
cedure was unsuccessful in 3 cases of steinstrasse for 
which we successfully used retrograde ureteroscopy. 
Similar resultes were found in a study done by Fernan-
dez et al which recommends retrograde ureteroscopy 
as a safe and highly effective approach for the manage-
ment of steinstrasse following eSWL. [13]

One of the most severe post eSWL complication is 
renal hematoma which is favor to appear in pacients 
suffering from hypertension, liver desease or when 
ussing anticoagulation medication. [9] We found 
other studies that show a post eSWL hematoma rate 
of 0.66%, however this studies did not take in account 
only malformed kidneys. Our post eSWL hematoma 
rate  was 1.69%. Ussing Fisher’s exact test we obtained 
a statisticaly significant association betwen the presen-
ce of hypertension and the appearance of post eSWL 
hematomas (p= 0.0248). 

Other complications were acute pyelonephritis in 
two (1.69%) pacients and hematuria with vesical globe 
in another two (1.69%) cases. 

Conclusions
In our oppinion eSWL is the treatment of choice for 

renoureteral lithiasis in malformed kidneys for the fol-
lowing reasons:
1. eSWL is a non invasive treatment that can be re-

peated when needed
2. There is no need for anestesia, only intravenous an-

algesia
3. The pacient stay is short (average stay was 4.77 

days)
4. Post eSWL complications occure rarely and most of 

them are minor
5. High stone free rate
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