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Case Report

CHEMOLYSIS OF A URIC ACID STONE IN A HORSESHOE KIDNEY

Malathy Balakrishnan, YC Phan, Jonathan Cobley, and Wasim Mahmalji

Department of Urology, Hereford County Hospital, Hereford, Herefordshire, UK

Corresponding author YC Phan: yihchyn@hotmail.com

Submitted: June 10, 2018. Accepted: June 12, 2018. Published: July 12, 2018.

CASE REPORT

Chemolysis of kidney stone is not unheard of.
However, to our knowledge, there is no previous report
of chemolysis of a kidney stone in a horseshoe kidney.
We report the first ever case of chemolysis of a stone
in a horseshoe kidney. As part of his visible hematuria
workup 4 years ago, a 66-year-old gentleman with a
history of gout was found to have a horseshoe kidney. In
early 2017, he was seen in the urology clinic with some
non-specific abdominal pain without a recent history
of visible hematuria, lower urinary tract symptoms,
and urinary tract infections. His CT KUB (computed
tomography of kidneys, ureters and bladder) revealed
a 1.3-cm stone in his horseshoe kidney (Figure 1 and
2). At the same time, his CT KUB has also picked up
some retroperitoneal lymphadenopathy in the abdomen
and pelvis which were suspicious of lymphoma. His
serum uric acid level was noted to be normal. Subse-
quently, he underwent a laparoscopic right iliac lymph
node biopsy which confirmed nodal marginal zone
non-Hodgkin’s B-cell lymphoma. He was reviewed
by the hematology team and they decided to adopt a
watch and wait approach to his disease with quarterly
CT CAP (computed tomography of chest, abdomen
and pelvis) scans. During this period of time, he had
several gout attacks and he was started on allopurinol
i.e. 100mg once a day. He also considerably increased
his daily fluid intake. 6 months after his initial CT
KUB, he was found to be completely stone free on
his CT scan (Figure 3 and 4).

FIG. 1 Coronal view of the patient’s initial CT scan, 
demonstrating a 1.3-cm stone in his horseshoe kidney.

DISCUSSION

Horseshoe kidney is the most common renal fu-
sion anomaly.1 The incidence of horseshoe kidney is 
estimated to be 1/4002 and it is about twice as common 
in males than females.3,4 Horseshoe kidney may occur 
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FIG. 4 Axial view of the patient’s subsequent CT scan.FIG. 2 Axial view of the patient’s initial CT scan, 
demonstrating a 1.3-cm stone in his horseshoe kidney.

FIG. 3 Coronal view of the patient’s subsequent CT 
scan.

as an isolated entity, but it may also be associated with 
other congenital anomalies.5 More often than not, 
horseshoe kidneys are found incidentally as they are 
often asymptomatic.6

There are two theories on why horseshoe kidneys 
are formed.7 The theory of mechanical fusion sug-
gests that during the early stage of embryogenesis, 
the metanephric blastema of the two kidneys come in 
contact for a longer period than usual due to abnormal 
flexion or growth of fetal spine and pelvic organs in 
the fetal pelvis. In the absence of a renal capsule in 
fetal kidneys, this allows the metanephric blastema 
to fuse at the point of contact, forming the fibrous 
isthmus. The other theory suggests a teratogenic event 
whereby there is an abnormal migration of posterior 
nephrogenic cells in the fetal kidneys, resulting in the 
formation of parenchymal isthmus. The presence of 
isthmus prevents the kidneys from ascending crani-
ally, often arresting at the inferior mesenteric artery. 

Due to the nature of the anatomy, drainage of urine 
from the kidney to the bladder is usually less than ideal. 
Furthermore, Raj et al. have also found that horseshoe 
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kidney patients have hypovolaemia, hypercalciuria and 
hypocitraturia as common metabolic defects.8 These 
factors explained why patients with horseshoe kidneys 
have a higher tendency to form kidney stones. A recent 
meta-analysis performed by Pawar et al. demonstrated 
that the incidence of stones in a horseshoe kidney is 
36%.9 Furthermore, kidney stones are more prevalent 
in males with horseshoe kidney with calcium-based 
stones being the most common types of kidney stones. 
Besides kidney stones, it is also reported that having a 
horseshoe kidney increases the risk of renal cancer by 
at least three-fold.10 This is attributed to poor urinary 
drainage and recurrent infections.11

Not surprisingly, given the nature of its anatomy, 
treating stones surgically in a horseshoe kidney can 
be challenging. However, with modern technology, 
treatments to these stones are plausible. Symons et 
al. managed to achieve good stone clearance and 
good patient outcomes in patients with horseshoe 
kidneys in their centre using extracorporeal shockwave 
lithotripsy, flexible ureteroscopy, and laparoscopic 
pyelolithotomy.12

Globally the prevalence of uric acid stones varies 
geographically, ranging from 3.37% in Pakistan to 
0.17% in Japan, and from 0.56% in Spain to 1.12% 
in Australia.13 Risks factors include age, gender, eth-
nicity, warm environment, medical conditions such 
as gout, obesity, hypertension, type 2 diabetes, and 
myeloproliferative diseases.14,15 It is reported that 
development of uric acid stones is doubled in patients 
above the age of 65 than in younger patients.16

Uric acid accounts for roughly about 10% of all 
renal stones.17 In a large-scale analysis of 224085 
renal stones in Germany, uric acid stones account 
for 11.7% in males and 7.0% in females.18 Idiopathic 
uric acid nephrolithiasis or gouty diathesis is a term 
used in patients who have no other specific cause 
for any congenital or acquired causes for metabolic 
conditions that predispose to the formation of uric 
acid stones. The three main determinants of uric acid 
stone formation are low urinary pH, low urine volume, 
and hyperuricosuria.15,19 Of these three determinants, 
urinary pH is the most important factor and often 
this group of patients has persistent low urinary pH. 

Chemolysis of uric acid stones is not unheard 
of with the use of allopurinol, sodium bicarbonate, 

and alkaline citrate.20–23 In fact, it is a recommended 
treatment for uric acid stones in the EAU (European 
Association of Urology) urolithiasis guidelines.24 
Essentially, chemolysis of uric acid stones works 
by increasing urinary pH as described by Rodman 
et al. and Becker.25,26 As the pH rises, the solubility 
of uric acid increases i.e. the solubility of urine acid 
increases from less than 1 mmol/L at pH 5 to nearly 
12 mmol/L at pH 7, causing dissolution of uric acid 
stone.26 Hydration is also important in promoting 
dissolution of uric acid stone. Needless to say, low 
volume of urine results in higher concentration of uric 
acid in the urine. Rodman et al. recommended patients 
should aim to pass at least 2.5 litre of urine per day.25

On the whole, medical dissolution therapy may be 
considered as the initial management in uric acid stone 
patients unless there are features such as significant 
obstruction, infection or severe pain. In the case of our 
patient, the combination of increased fluid intake and 
the usage of allopurinol accounts for the chemolysis 
of his uric acid stone. In conclusion, our case report 
shows that chemolysis of a uric acid stone is plausible 
in a patient who has a horseshoe kidney. 
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