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Urolithiasis is a disease unit more common in adult patients. However in the pediatric population it is also an 
important clinical problem due to high risk of recurrence in the patient’s life among others. Hyperkalciuria, hyper-
uricemia, hyperoxaluria and cystinuria secondary to metabolic disorders promote stone formation.

The aim of this study is the presentation of a case of a girl with multiple congenital anomalies, bilateral staghorn 
urolithiasis and bladder stones developing in the course of hypercalcemia.

The patient was diagnosed with urolithiasis at the age of 2 months. The course of the disease in her case is char-
acterized by extremely frequent recurrences and numerous urinary tract infections of various aetiology, including 
high-resistant bacterial strains. These infections were often turbulent and required hospitalization. Due to the extent 
of urolithiasis, invasive treatment was necessary, both in the lower and upper urinary tract. Endoscopic techniques 
(transurethral cystolithotrypsy and ureterorenoscopy) were used in urinary bladder and ureter urolithiasis. Renal 
deposits were removed by the use of open access surgery (pyelolithotomy with intrarenal lithotrypsy).

Although the ongoing development technology and miniaturization of equipment have allowed and popularized 
minimally invasive treatment of urolithiasis, some exceptional cases still require surgical treatment with open surgery.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol 
was approved by the Local Ethics Committee (LEC) of all institutions. 

No conflict of interest was declared by the authors. 
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Introduction
Urolithiasis is a disease unit first described in anti-

quity. First notes on symptoms and treatment found in 
the Erbs Papyrus come from Egypt and are dated at 
1550 B.C. Ancient Greeks possessed knowledge of trans-
perineal stones removal from the urinary bladder. In 
ancient Rome a special group of «lithotomists» arose, to 
whom Hippocrates refers to in his oath: «I will not use 
the knife, not even, verily, on suffers from stone, but I 
will give place to such as are craftsmen therein».

Urolithiasis is one of the civilization diseases. In the 
last two decades a considerable morbidity increase has 
been observed [2,3], including pediatric population 
[3,4]. Recurrence is affecting 6.5-50% of patients in five 
year period, and is even higher in high-risk groups. Ear-
ly onset of urolithiasis is one of risk factors [5]. With 
long life expectancy there is a great chance of recurrence 
over the lifetime. Moreover, stone disease and related 
disorders (especially urinary tract infections) can lead to 
physical growth retardation [4].

Formation of stones contributes to the imbalance be-
tween crystallization inhibitors and potentially crystal-
lizing substances. This imbalance can be caused by ab-
normal diet, metabolic disorders, urinary retention and 
changes of urine pH caused inter alia by infections [6,7].

About 70% of patients suffering from kidney colic can 
expel the stone spontaneously, remaining 30% require 
medical procedures [8]. Thanks to the progress in the 
fields of technology, anaesthesiology and surgery, mini-
mally invasive procedures are now performed. These are:

• Extracorporeal Shock Wave Lithotripsy (ESWL),
• Percutaneous nephrolithotripsy (PCNL),
• Ureterorenoscopic lithotripsy (URSL),
• Retrograde intrarenal surgery (RIRS).

Objective
The aim of this study is to present the medical history of 

a child with multiple congenital abnormalies, cerebral pal-
sy and urolithiasis in course of hypercalcaemia, directing 
the reader’s attention towards the disease course with ex-
tremely frequent recurrences and urinary tract infections, 
as well as to show possible ways of surgical treatment.

Case report
A seven year old girl, born at 40th Hbd, Apgar 

10 points, hypotrophic (2500g, 50cm), with features of 
dysmorphia: hypotelorism, micrognathia, low-set ears, 
preauricular outgrowths, vaginal polyp, gothic palate. Sig-
nificant family history: father with urolithiasis, sister with 
bilateral V grade vesicoureteral reflux, brother with hypo-
spadias. Abdominal ultrasound was performed at the 
Neonatal unit and showed no anatomical defects. How-
ever, attention was paid to the hyperechogenic renal pyra-
mids and suspicion of irregular uric concretions. The girl 
was discharged home in good general condition on the 7th 
day of life, further outpatient control was recommended.

At the age of 2.5 months the girl was admitted to hos-
pital due to lack of weight gain. Physical examination 
revealed dehydration and cachexia. Laboratory tests 
showed the following:

• Hypercalcaemia (2.74; 2.9 mmol/l; N: 2.2-2.6 mmol/l)
• slightly increased Vit. D3 level in blood serum 

(124 pg/ml; N: 40-100 pg/ml) (the child was given 
vit. D supplementation despite lack of weigth gain)

• normal inflammatory indicators
• In the abdominal USG
• Right kidney (RK): slight urinary obstruction and 

calyxial wall thickening and 7 mm concrements in 
bottom calyxes
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• Left kidney (LK): urinary obstruction and calyxial 
widening up to 4 mm.

Urinary tract infection was not found, but numerous 
calcium oxalates were present. After general condition im-
provement and weight gain, the girl was discharged with 
the recommendation for the extention of scheduled diag-
nostic and recommended to stop vit. D supplementation.

Voiding cystouretrografy was performed at the age 
of 4  months, bilateral vesicoureteral reflux was 
found – II grade on the right, III grade on the left side. 
The procedure was further complicated with E. Coli 
and P. Aeruginosa urinary tract infection, treated suc-
cessfully with Cefotaxime. Following renal scintigra-
phy showed good renal function, postinflammatory 
changes in the left kidney, bilateral discrete pyelo ca-
ly ceal system and ureters dilatation, efficient urine 
output, ERPF % LK 46%, RK 54%. During hospitalisa-
tion a urinary tract infection developed caused by 
P. Aeruginosa. It was treated with Ceftazidime accor-
ding to the antibiogram.

Urodynamics showed: decreased bladder capacity, 
detrussor hyperreactivity, and increased bladder sensa-
tion. No bladder outlet obstruction was found. Oxybu-
tynin treatment was administered at a dose of 1 mg twice 
daily. Detrussor areflexia was observed in a control 
 examination after 4 months. Neurogenic bladder was 
diagnosed. Oxybutynin treatment was continued, inter-
mittent catheterization was initiated and performed 
every 3 hours with nocturnal interruption.

Because of dysmorphia, hypercalcaemia and substan-
tial development delay, the patient uderwent genetic 
examinations, but no known genetic disorders were 
found. The cytogenetics showed normal female karyo-
type 46XY. She was also subjected to metabolic (calcium 
borderline values only), endocrinological (no abnor-
malities), ophthalmological (blindness), laryngological 
(considerable hearing impairment), and neurological 
diagnostics (NMR: hyperintensive zones in periven-
tricular parietal and occipital white matter, slightly de-
layed brain white matter myelination, ventricular dila-
tion, flat liquid collections within anterior temporal 
regions). Intensive rehabilitation was conducted.

Abdominal ultrasonography in the second year of 
life revealed bilateral staghorn urolithiasis and nume-
rous small bladder stones (calcium oxalates), cysto-
lithotrypsy was performed (Fig. 1 a, b, c).

The girl was qualified for metabolic diagnostics, per-
formed at the Department of Pediatrics and Nephro-
logy at the Military Medical Institute. Hypercalcaemia 
(2.79 mmol/l) with a low level of vit. D concentration 
(17.7 ng/ml; N 20-50 ng/ml) was diagnosed. The para-
thormone was in the range of norm (18.7 pg/ml; 

N 17.3-72.9 pg/ml). 24-hour urine collection was ne ver 
possible to obtain because of constant infectious 
changes. But a sample of spontaneously exctremented 
calculi showed that it was a calcium oxolate urolithia-
sis. Appropriate treatment was implemented. An eli mi-
nation diet with a large supply of fluids was prescribed 
to reduce the possibility of new deposits formation.

During the following 6 months the girl was hospitalised 
8 times due to urinary tract infections of different bacte-
rial aetiology: E. Coli, K. Pneumoniae, P. Aeruginosa, 
K. Oxytoca ESBL(+), C. Albicans and severe course (tem-
perature up to 39°C, vomiting, lack of appetite). Targeted 
antibiotic therapy was performed resulting in gradual 
normalisation of inflammatory indicators.

During the next hospitalisation at the paediatric 
ward the patient (aged almost 3) was diagnosed with 
right pyonephrosis caused by a stone wedged at the 
level of the pelviureteric junction. The patient was 
transferred to the Paediatric Surgery Unit, where, after 
administering Imipenem, DJ catheter was inserted into 
the right kidney (Fig.2). After normalisation of inflam-
matory indicators in blood serum, the patient was 
qualified for surgery (open pyelolithotomy with endo-
renal lithotripsy). The procedure was performed 
3 weeks after DJ catheter insertion with continuation 
of Imipenem. During the operation, on top of nume-
rous large stones in pyelocalyceal system (Fig.3), Ran-
dall platelets were also found (Fig.4).

Postoperative abdominal USG showed total clea-
rance of stones. However 6 months later already 4 over-
lapping calcifications, of 1 cm in diameter were found 
in the same kidney.

Seven months after the first operation, the second 
surgery was performed on the left side, similar to the 
right side – pyelithotomy with endoscopic pyelo-
calyceal system lithotripsy. RIRS procedure failed be-
cause of the diameter of the ureter being too narrow. 
Control USG showed no renal concrements.

Over the next two years the rate of urinary tract infec-
tion recurrence was significantly lower. But in the fifth 
year of life it increased again. Urinary tract ultrasono-
gra phy revealed bilateral staghorn urolithiasis reoccur-
rence. Numerous stones were found in the right kidney, 
the largest one with dimensions 25x19x11.2 mm, ca-
lyxial dilation to 20.4 mm, cortical thinning to 6.4 mm 
and staghorn stones in the left kidney, measuring 
18.7x15.3x11.2 mm, and parenchymal cortex thickness 
9.1 mm. An X-ray additionally showed a stone in the 
distal ureter on the right side (Fig.5).

In the sixth year of life a right-side pyelolithotomy, 
preceded by ureterorenoscopy, was performed. A total 
clearance of stones was achieved. The procedure was 



Клінічний випадок

Читайте нас на сайті: http://med-expert.com.ua

complicated with systemic infection. With targeted 
Meropenem antibiotic therapy and DJ catheter remo-
val, improvement of the general condition and norma-
lization of inflammatory markers have been achieved. 
A month after the discharge, after another episode of 
UTI requiring Meropenem treatment (K. Oxytoca sen-
sitive only to carbapenems was cultered in urine), the 
girl was qualified for the left-sided pyelolithotomy. In 
spite of left kidney concrements described in ultra-
sonography and visualized on X-ray scans, all visible 
calcified lesions intraoperatively were found to be sub-
mucosal. The left kidney DJ catheter was left. The post-
operative course was uncomplicated and the girl was 
discharged home 2 weeks after the surgery, after the DJ 
catheter removal.

The girl is in ambulatory care. She has been treated 
for recurrent urinary tract infections. Deposits col-
lecting in the bladder are removed by endoscopies. Due 
to urolithiasis and urinary tract infections, she has 
been hospitalized 26 times.
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Results
Urolithiasis is a diversified disease. It may affect the 

elderly as well as young children. Symptoms vary from 
microscopic hematuria to a renal colic with vomiting 
and fever and may lead to urosepsis. Most patients expe-
rience only one episode in their life, but early onset is 
one of risk factors for recurrence. Others are metabolic 
and genetic disorders, anatomical abnormalities and fa-
milial history. Each of these factors applies to our pa-
tient. The patient’s lying lifestyle is an additional factor 
contributing to the formation of stones (the girl does not 
move or sit on her own). That altogether leads to an ex-
tremely recurrent course of disease with UTIs of severe 
course. The calculi were treated accordingly to their po-
sition in the urinary tract. Bladder stones with cystoli-
thotrypsy, uretral with URSL, renal stahghorn stones 
with open pyelolithotomy combined with endoscopic 
lithotrypsy. One atempt of RIRS failed due to the size of 
ureter.

These methods help preserving renal function as well 
as diminish the UTI’s rate.

Discussion
Stone disease is a pathology known and treated since 

antiquity. Its prevalence is rising and it is gaining the 
status of civilization disease. It is affecting mainly adults, 
but the incidence in children is constantly rising and 
reaching now 1-2% [3,9]. The actual numbers may be 
even higher, as it is believed to be underdiagnosed.

Clinical manifestations include abdominal pain, renal 
colic, urinary infection, hematuria, vomiting, urinary 
symptoms, fever, nausea and others [10]. The recurrence 
rate in children is very high ranging from 20 to 50% ac-
cording to different studies [3,9,10]. Risk factors for de-
veloping urolithiasis are: metabolic disorders leading to 
a high exertion of urine crystalization factors into urine; 
anatomical abnormalities affecting the right urine flow 
(eg. ureteropelvic junction obstruction, uretral stricture, 
vesico-uretero-renal reflux, ureterocele, etc.), genetic 
disorders, urinary tract infections, obesity and others.

The treatment should target clearance of stones, treat-
ment of UTIs, preservation of kidney function and re-
currence prevention.

The majority of patients are able to pass the stones with-
out surgical intervention, however it is needed in approxi-
mately 30% of cases. Technological development and mi-
niaturisation of equipment enabled the procedure to be 
minimaly invasive. The endourology and ESWL have 
pushed open and laparoscopic procedures into secondary 
position, leaving them for the most complicated cases 
[11,12]. Open pyelolithotomy with endoscopic stone disin-
tegration is one of these procedures. It enables total clear-
ance of stones without damage to renal parenchyma [13].

Unfortunately no surgical treatment is able to sup-
press stone formation that progresses extremely rapidly 
in this patient.

Perhaps new trials on urolithiasis genesis in genetics, 
endocrinology and microbiology will allow to do that.
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