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Abstract

Introduction and Objectives. Horseshoe kidney (HSK) is the most common renal fusion anomaly, affecting about 
0.25% of the newborn. Sometimes this condition is associated with the obstruction of the ureteropelvic junction, 
lithiasis, is not uncommon for renal infections, abdominal masses and haematuria. For these patients, treatment of 
urolithiasis represents a particular challenge. ESWL is considered the first-line treatment for the majority of cases.

Materials and Methods. We performed a retrospective review of all patients with horseshoe kidney treated and 
followed at the Urology Clinic of Targu Mures, from 23 July 1991 to 31 December 2017. All patients with stones within 
a horseshoe kidney that met the following inclusion criteria: a clear urinary path distal of the location of the stone, a 
functional kidney without stasis and the stone size ≤ 20 mm who underwent ESWL were included in the analysis. We 
performed a total of 158 ESWL treatments, with a mean of 1.95 ESWL procedures / stone. 3-months follow-up data 
were available for 60 patients. 

Results. From our patients 43 (53.08%) were men and 38 (46.92) were women. The average age was 46.32 years. The 
average size of the stone was 10.316 mm. Major complications after ESWL treatment were subcapsular renal hemato-
ma in one case (1.23%) which only needed supportive care and observation, acute pyelonephritis in one case (1.23%), 
treated with appropriate antibiotics, hematuria with vesical globe in two cases (2.46%) which needed bladder wash-
outs and catheterization with a three way catheter, with irrigation. Additional pathologies were present in 38 pa-
tients (46.91%), 16 had urinary tract infections (treated with the appropiate antibiotics before the ESWL), 12 patients 
had hypertension, 3 patients had type II diabetes and 16 suffered from obesity. Stone-free at 3 months was 70.31%.

Conclusions. We can safely say that ESWL is a good and safe option of treatment in patients with horseshoe kidney if 
it is performed by a physician with extensive experience in this field.
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Introductionand Objectives
Congenital malformations of the kidney are more 

common than those of any other system. The malfor-
mations themselves are varied, they can appear on 
their own or in conjunction with other malformations. 

In the development of these malformations the ge-
netic factor plays a role (gene mutation, chromosome 
anomalies) as do environmental factors and maternal 
diseases that occur during pregnancy.[1]   

Horseshoe kidney (HSK) is the most common renal 
fusion anomaly, affecting about 0.25% of the newborn.
[2] After development, during migration from the sacral 
region, the two metanephric blastemes can come into 
contact mainly at their lower poles. These can fuse to-
gether, the fusion being assured by a „bridge” of paren-
chyme, by the name of isthmus. When the isthmus of 
the fused kidneys reaches the inferior mesenteric ar-
tery at the aorta, the kidneys can no longer continue 
ascending, so this leads to a large U-shaped kidney.[3]

Sometimes this condition is associated with the ob-
struction of the ureteropelvic junction, lithiasis, is not 
uncommon for renal infections, abdominal masses and 
haematuria.

The kidney hilus, in horseshoe kidneys is positioned in 
a slightly upward facing position most of the time, making 
it more difficult to eliminate the fragmented stone.

Diagnosis of congenital renal malformations can be 
varied depending on the type of malformation in ques-
tion. (the area around the kidney is sensitive, or palpa-
ble lumbar mass).

Diagnosis is done by ultrasound, alongside intra-
venous urography, computed tomography, magnetic 
resonance imaging. Ultrasound is the most important 
imagistic procedure, largely due to the fact that it is 
harmless for the mother and fetus alike.

Retrograde urography is helpful when trying to 
detect vesico-uretheral reflux (VUR) or an obstruction 
in the lower urinary tract. Retrograde pyelography is 
done before surgery if the ultrasound and urography 
did not provide enough information on their own.[4]

For these patients, treatment of urolithiasis rep-
resents a particular challenge.

In the last 35 to 40 years we have seen a remarkable 
shift from open surgeries such as nephrolithotomy and 
ureterolithotomy to an endourological approach, such as 
extracorporeal shock wave lithotripsy (ESWL), ureteros-
copy (URS) and percutaneous nephrolithotomy (PNL).

Extracorporeal shock wave lithotripsy (ESWL) is 
considered the first-line treatment for the majority of 
patients with urolithiasis especially because stone re-
currence is estimated to be about 50% over the next 
10 years. [5]

In the case of patients which present lithiasis asso-
ciated with a malformed kidney the positioning on the 
treatment table is of great importance. Thus, patients 
which have a horseshoe kidney are placed in a ventral 
decubitus position because of the anterior orientation 
of the renal pelvis. [6,7]

Our goal was to determine the clinical success and 

stone-free rates for patients with horseshoe kidney 
treated with ESWL.

Materials and Methods 
We performed a retrospective review of all patients 

with horseshoe kidney treated and followed at the Urol-
ogy Clinic of Targu Mures, from 23 July 1991, when ex-
tracorporeal lithotripsy was started in this clinic to 31 
December 2017. All patients with stones within a horse-
shoe kidney that met the following inclusion criteria: a 
clear urinary path distal of the location of the stone, a 
functional kidney without stasis and the stone size ≤ 20 
mm who underwent ESWL were included in the analy-
sis. We excluded from the study patients with stones ≥ 
20 mm, stones in horseshoe kidney for which another 
therapeutic approach was taken and patients with oth-
er renal malformations. In all cases, the diagnosis was 
confirmed by the presence of one or more of computed 
tomography (CT), intravenous urogram, or ultrasonog-
raphy. In total, 81 patients were treated at our centre 
over this period. We performed a total of 158 ESWL treat-
ments, with a mean of 1.95 ESWL procedures / stone. 
3-months follow-up data were available for 60 patients. 

ESWL was first performed, initialy, with a Siemens 
Lithostar System C, then, starting from 2011 with Sie-
mens Lithoskop.

In the case of 7 of the patients no anesthetic was 
used, for the rest of the 74 patients we performed this 
procedure under intravenous analgesia.

Patients were considered to be stone-free if at the 
3 month check-up no residual fragments were found, 
this occurred in 70.31% of patients who have presented 
for a control visit. We can assume that the patients that 
have not returned for their 3 months check-up have 
done so due to a lack of any symptoms or complaints, 
thus further increasing the stone-free rate of patients.

Results
Out of the 81 patients we observed 40 (49.38%) un-

derwent prior urological procedures.
From our patients 43 (53.08%) were men and 38 

(46.92) were women.

Fig. 1 Patients who required anesthesia versus those who didn’t
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The average age was 46.32 years.
The average size of the stone was 10.316 mm.
Stone location is shown in Figure 3.      
The average patient stay was 4.87 days.
Some cases presented complications after the treat-

ment, of these most were minor. Major complications 
after ESWL treatment were subcapsular renal hema-
toma in one case (1.23%) which only needed support-
ive care and observation, acute pyelonephritis in one 
case (1.23%), treated with appropriate antibiotics, he-
maturia with vesical globe in two cases (2.46%) which 
needed bladder washouts and catheterization with 
a three way catheter, with irrigation.

Additional pathologies were present in 38 patients 
(46.91%), 16 had urinary tract infections (treated with 
the appropiate antibiotics before the ESWL), 12 pa-
tients had hypertension, 3 patients had type II diabetes 

and 16 suffered from obesity.

Discussions
The introduction of extracorporeal shock wave lith-

otripsy treatment in the 1980’s revolutionized the treat-
ment of renoureteral lithiasis. This is largely due to the 
fact that it is as before mentioned, a non-invasive treat-
ment for patients with urinary stones, and also due to 
its low rate of complications. It is used in approximately 
80% of patients who suffer from urinaty stones.[7] De-
spite all the advantages offered by the treatment itself, 
we have to take into consideration the inclusion criteria 
and the particularities of each patient before treatment.

Horseshoe kidney is the most common renal fusion 
anomaly, and is characterized by male predominance. 
In our series, male patients represented 53.08% of the 
total number of patients.

Img. 1. IVU for a patient with calculi in a horseshoe kidney

Fig. 2 Patients treated, divided into groups by sex

Fig. 3. Stone location
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In the horseshoe kidney, the variable blood supply, 
high insertion of the ureters, and their abnormal course 
may contribute to the higher rates of hydronephrosis, 
infection, and stone formation than in the normal pop-
ulation. Furthermore, the increased risk of nephroblas-
toma and threefold to fourfold higher risk of cancer of 
the renal pelvis might be explained by the new hypoth-
esis of abnormal migration of the posterior nephrogen-
ic area. [8,9] Hydronephrosis from ureteropelvic junction 
obstruction occurs in 15% to 35% and urinary tract in-
fections in 27% to 41%. [10,11,12] The prevalence of stones 
ranges from 20% to more than 60%.[10,11,12,13,14]  In ad-
dition to the anatomic obstruction, metabolic factors 
also have been suggested as contributing to stone for-
mation in this population. [15]

The efficacy of ESWL the presentation of stones in 
patients with horseshoe kidney has been studied since 
1989, and variable success rates have been reported. 
Stone-free rates up to 100% have been reported in 
some of the studies, and ESWL has safely been per-
formed for stones smaller than 20 mm, and in patients 
with a lighter stone burden whose urinary drainage 
was not blocked. Differences in success rates depend 
on the definition of success, the number of SWL ses-
sions and the duration of follow-up intervals.[16] 

Sheir et al. reported a 71.4% stone-free rate in their 
series of 49 patients [17] while Lampel et al., in a series 
of 50 patients, determined a 76% stone-free rate. [18] In 
the series of Abdulhakim Al Otay et al., the stone-free 
rate was (100%) after ESWL accompanied by the pre-
operative placement of DJ stent in all patients.[16] In 
our study of treating patients with horseshoe kidney, 
we have achieved a stone free rate of 70.31%, a per-
centage that is in concordance with the other studies.

One of the most problematic complications that can 
occur after an ESWL treatment is renal hematoma, this 
condition appears mostly in patients who suffer from 
hypertension, liver disease or are on anticoagulation 
medication at the time of treatment.[19]. In our case, 
one patient formed hematomas after treatment. Other 
complications we encountered were acute pyelone-
phritis in one patient and haematuria in two patients.

Conclusions
In conclusion we can safely say that ESWL is a good 

and safe option of treatment in patients with horse-
shoe kidney if it is performed by a physician specialized 
in this kind of pathology.

We can also say with confidence, that ESWL is an 
optimal treatment, and our treatment of choice when 
faced with reno-ureteal lithiasis in patients with horse-
shoe kidney, because of the following reasons:

It results in a high rate of stone-free patients
There is no need for anesthesia, intravenous analge-

sia suffices in the majority of cases
It is a non-invasive treatment, that can be repeated 

several times if need be.
Complications are rare, and very few of them are 

severe.
The patient stay is short 
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