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ABSTRACT  
Horseshoe kidney (HSK) is the renal fusion anomaly caused by disturbances in embryonic development when the kidneys are 
fused together in the lower or upper pole forming an isthmus. The most common disorders in urinary tract related to horseshoe 
kidney are ureteral pelvic junction obstruction, urinary tract infection and urolithiasis. In our study, we present a rare case of 
an abscess in the isthmus of horseshoe kidney after extracorporeal shockwave lithotripsy on the right kidney was performed. 
The patient has had recurrent urolithiasis and underwent 4 treatments on the left kidney in the past without complications.
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Introduction  
Horseshoe kidney (HSK) is one of the most common re-
nal fusion anomalies. It occurs in approximately 1 of 400 
women and occurs twice as frequently in men.1,2 This 
abnormality is caused by disturbances in embryonic de-
velopment. The kidneys are fused at their lower or, more 
rarely, upper poles.4 The kidneys are connected by an 
isthmus formed of either parenchyma (80–85% of cases) 
or fibrous tissue (15–20%).2

There are three anatomical anomalies that character-
ize HSK: ectopia – the kidneys are located more inferiorly 
than a normal, malrotation – the renal pelvis is forward 
facing; vascular changes – the HSK is supplied by addi-
tional arteries, originating from the abdominal aorta or 
the common iliac arteries.1,4 HSK is associated with cer-
tain urinary tract disorders. The most common are uret-

eral pelvic junction (UPJ) obstruction (35%), urolithiasis 
(20–60%) and infection (27–41%).2 A rare complication 
of upper urinary tract infections are purulent lesions of 
the kidney. In fact, urinary tract infections occur in ap-
proximately 30% of patients with horseshoe kidney.2

In our work we present a rare case of abscess forma-
tion in the isthmus of a horseshoe kidney after perform-
ing extracorporeal shockwave lithotripsy (ESWL).

Case report
A 65 year old patient with recurrent urolithiasis in 
a  HSK came to the emergency room with a fever in-
creasing to 40°C over 3 days. He reported being at 12 
days post-ESWL of the right kidney. ESWL were car-
ried out using a Dornier Compact Sigma device with an 
electromagnetic shock wave generator. During the pro-
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cedure, 3000 pulses with 14.2 J of energy were used with 
a 1 Hz pulsation frequency. Four successful ESWL’s of 
the left kidney were performed in the patient over the 
two previous years with no complications. The size of 
crushed stones in both kidneys did not exceed 10 mm.

In the physical examination at admission there were 
no significant deviations from the norm. In laboratory 
studies there was no significant changes except slightly 
elevated procalcitonin (0.59 ng/ml) and C-reactive pro-
tein (10.30 mg/L). Urine culture with 102 CFUs/mL of 
Streptococcus spp. blood was negative. Transabdomi-
nal ultrasonography (TAUS) revealed several 4–6 mm 
stones in the right kidney and a 5 mm stone in the mid-
dle calyx of the left kidney. Abdominal obesity of the 
patient (BMI 26) and intestinal gases prevented assess-
ment of isthmus using TAUS.

Empirical antibiotic therapy (1500 mg cefuroxime 
twice a day), painkillers and hydration therapy were ini-
tiated on the day of admission. 

Due to persistent fever, a CT scan of the abdomen 
was performed. CT revealed horseshoe kidney (renal 
merging with each lower pole), with a hypodense area 
in the isthmus 38 × 25 mm in size, undergoing hetero-
geneous contrast enhancement, a finding correspond-
ing with abscess formation (Fig.1–2 ). CT angiography 
showed supernumerary renal vessels of both kidneys. 
On the right side two renal arteries and renal veins were 
visualized, while on the left side early division of the re-
nal artery trunk was observed.

Based on the results of laboratory tests and CT 
scans, the antibiotic therapy was modified. The patient 
received 1000 mg of cefotaxime 3 times a day for 7 days 
and after 3 days, gentamicin 160 mg once a day for four 
days. Hydration therapy and painkillers were also used. 
The patient’s condition improved as a result of treatment 
– the pain subsided and the fever abated.

After 4 months, follow-up tests were performed. 
CT scans show HSK with a few stones, an isthmus areas 
without contrast enhancement and a total regression of 
the abscess. 

Discussion 
Horseshoe kidney is an asymptomatic developmental 
anomaly, which is usually detected incidentally during 
imaging studies performed for other indications.1 20–
60% of patients develop nephrolithiasis.2,19 An increased 
risk of infection is the result of vesicoureteral reflux, uri-
nary obstruction and nephrolithiasis.1

The basic diagnostic test to assess nephrolithiasis 
is TAUS. The limitations of ultrasound as a diagnostic 
test in HSK include difficult test conditions (for exam-
ple, obesity) and an isthmus composed of fibrous con-
nective tissue.1 In the presented case, the density of the 
isthmus was the same as that of the renal parenchyma. 
The patient’s abdominal obesity (BMI 26) made it im-
possible to precisely evaluate the isthmus using TAUS.

Digital subtraction angiography, MRI, CT and espe-
cially CT- 3D, are considered the best imaging methods 
for horseshoe kidney.1,3 In our case, the diagnosis was 
performed on the basis of enhanced CT.

HSK may be formed by midline fusion (42%) or 
lateral fusion (58%, with 70% on the left).4 In the pre-
sented case, the horseshoe kidney showed asymmet-
rical, left-sided fusion of the lateral part of the kidney 
with the external pelvis of the right kidney. Presum-
ably, this could have caused the complications after 
ESWL on right kidney, while the 4 previous treatments 
performed on the left kidney did not cause any com-
plications.

Minimally invasive treatment methods of nephro-
lithiasis on horseshoe kidney include ESWL,PCNL and 
RIRS.17,18

Figure 1. CT scans of the horseshoe kidney Figure 2. CT scans of the horseshoe kidney
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A factor significantly limiting the effectiveness of 
ESWL and other endourologic treatments is the struc-
ture of the renal collective system – this is especially 
significant in horseshoe kidney. In the case described 
above, ESWL treatment was effective, stone-free rate 
(SFR) of the individual treatments based on ultrasound 
follow-up was high at >60–70%. An alternative to extra-
corporeal lithotripsy for the treatment of kidney stone 
disease in HSK is Retrograde intrarenal surgery (RIRS), 
especially in the case of calculi in the lower pole calyces 
(SFR for ESWL ranges from 25–95%).9,14,15

Urinary tract infections occur in approx. 30% of pa-
tients with horseshoe kidney.1 The most important con-
tributing factors to infection in HSK are reflux disease, 
stasis and stone formation.2 Post-ESWL infection affect 
7% to 23% of patients.8,16 Suppurative infections of the kid-
ney are uncommon. Renal abscesses are three time more 
common in males.10-12 Another predisposing factor for the 
development of purulent changes in the kidneys during 
the course of infection is impaired glucose levels.5 In our 
case we observed impaired fasting glucose (118 mg / dL). 

Successful treatment of renal abscess requires pro-
longed intravenous and oral antibiotics while surgical or 
percutaneous drainage is reserved for non-responders.10 
In our case due to anatomical anomaly of the kidney 
and atypical localization of abscess the first choice treat-
ment was empirical antibiotic therapy. The duration of 
antibiotic treatment is determined by the patient’s clin-
ical response and the current recommendations are to 
continue parenteral antimicrobial therapy for at least 24 
to 48 hours after clinical improvement and oral antibiot-
ic therapy (an additional two weeks of therapy).13.20

Conclusions
Horseshoe kidney (HSK) is one of the most common 
renal fusion anomalies. HSK is associated with urinary 
tract disorders especially urolithiasis and infection. A 
rare complication of  upper urinary tract infections 
are purulent lesions of the kidney. A renal abscess in 
the kidney after ESWL is an unusual case with need 
immediately intervention. Successful treatment of re-
nal abscess requires prolonged antibiotics or surgical 
percutaneous drainage. In our case due to anatomical 
anomaly of the kidney and atypical localization of ab-
scess the first choice treatment was empirical antibi-
otic therapy. 
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