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ABSTRACT Urolithiasis in infants are relatively rare, and because of its nature in presenting with Non-specific symptoms
the diagnosis of infantile urolithiasis may be rather challenging leading to delayed treatment thus may cause renal
damage and subsequent failure by stone obstruction. The evaluation includes complete medical history and physical
examination complemented by appropriate laboratory and imaging studies. We present a case report of a 9 month infant
with bilateral nephrolithiasis presenting with acute urinary obstruction caused by impacted anterior urethral stone.
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Introduction

Urolithiasis is less common in the pediatric age group where
the incidence is almost 10% of that in adults. Urolithiasis in
infants represents 20% of the frequency of urolithiasis retrieved
in the whole pediatric age group[1] and microcalculi or Nephro-
calcinosis might be the first step in stone formationp[2]. The
predisposing factor is multifactorial, including genetic inheri-
tance, nutrition, metabolic and anatomical abnormalities, uri-
nary tract infection, environmental factors, and stone-inducing
drugs, but it is more often associated with metabolic abnor-
malities including hypercalciuria, hypocitraturia, hyperoxaluria,
hyperuricosuria, and cystinuria. Children are not able to express
complaints such as flank pain, and typical clinical features are
urinary retention, irritability, and signs of infection. Although
challenging, the diagnosis and decision making on treatments
should be based on thorough evaluation of the underlying risk
factors, therefore avoiding recurrence.[3]
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Figure 1: Hard mass at the proximal part of the anterior urethra
and the penis presented edema and hyperemia.
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Figure 2: No calcification from plain abdominal radiography.

Case report

A 9 months old male baby was referred to the surgery depart-
ment with the primary complaint of urinary retention. The
symptoms started three days before admission described as de-
creased volume of urine, abdominal distention, and irritability.
The patient was delivered at term by non-complicated vaginal
delivery weighing 3300 grams, height 3,6 cm. The mother was di-
agnosed with hyperthyroid through pregnancy and was treated
with Propylthiouracil (PTU). There was no family history of
urolithiasis. Physical examination confirmed a well-nourished
baby (body weight 8800 gr, height 71cm) with normal vital sign.
An enlarged bladder was palpated as well as a hard mass at the
proximal part of the anterior urethra. The penis presented with
hyperemia, oedema, and stenotic meatus (Figure 1). Urinalysis
confirmed leukocytosis. There were no calcifications on plain
abdominal radiography (Figure 2), abdominal ultrasonography
revealed bilateral nephrolithiasis 5 mm in diameter on the mid
pole of the right kidney, and on the lower pole of the left kidney
there were multiple stones with diameters of 3,8 mm and 6,6
mm, without hydronephrosis on both sides (Figure 3). The pa-
tient underwent dorsal meatotomy. Single stone with a diameter
of 5 mm was evacuated from the anterior urethra (Figure 4).
Chemical analysis of the stone showed positive minerals such as
calcium, uric acid, and ammonium. The rest of the kidney stones
were treated conservatively with hydration and adequate fluid
intake and is still being observed. The metabolic evaluation was
performed for further examination, and the result was normal.

Figure 3: Abdominal ultrasonography revealed bilateral
nephrolithiasis.

Discussion

Urolithiasis of infants is found predominantly in male children.1
Positive family history is considered to be an essential factor in
the diagnosis of urolithiasis[4], while metabolic imbalances are
the most common risk factors for the development of urolithi-
asis in the first year of life.[5] The significant metabolic abnor-
malities include: hypercalciuria, hypocitraturia, hyperoxaluria,
hyperuricosuria, and cystinuria[6,7] the formation of neonatal
kidney stones may be a result of diseases such as maternal hy-
perparathyroidism, vitamin D intoxication and therapies such as
diuretics while neonatal disease such as hyperparathyroidism,
hypothyroidism, idiopathic hypercalciuria, renal tubular acido-
sis, inborn errors of metabolism and steroid or diuretic ther-
apy may also have a significant role.[8] In this case, there was
no family history of urolithiasis, but positive consumption of
antithyroid medication was revealed to treat maternal hyper-
thyroid. Hyperthyroid may have a contributing factor in the
development of renal stone. It increases the bone turn over, thus
may cause hypercalcemia which can lead to hypercalciuria.

Distal Renal Tubular Acidosis (DRTA) which may be a mani-
festation of hyperthyroid due to metabolic disturbances or as an
inherited autosomal recessive pathology may have an essential
role in stone development. In Chronic DRTA, there is an increase
in citrate reabsorption at the proximal tubules leading to hypoci-
traturia. Citrate is known as an inhibitor of stone formation by
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Figure 4: Single stone evacuated from the anterior urethra.

directly inhibiting spontaneous nucleation of calcium oxalate.
This condition may be inherited leading to autosomal recessive
distal RTA. The parathyroid hormone has a leading role in the
regulation of calcium and phosphor in the extracellular fluid.
An overactive parathyroid gland may lead to the formation of
kidney stones in about one percent of patients with Ca-stones.
The stones revealed are either Ca-oxalate or Ca-phosphates. Hy-
perparathyroid at some extent may lead to hypercalcemia thus
hypercalcuria. This condition may also increase phosphate excre-
tion in the urine.[9] Despite the fact described above, hypothy-
roid will lead to the decreased glomerular filtration rate which
may cause decreased urine output and renal water excretion.

Maternal hyperthyroid may affect newborn thyroid hormone
metabolism and may induce neonatal hypothyroid. Two simi-
lar drugs namely Methimazole (MMI) and PTU may cross the
placenta thus may aid in the development of fetal and neonatal
hypothyroidism.[10] The hypothyroid condition may have a
significant role in the development of nephrolithiasis. The pos-
tulated mechanism of hyper and hypothyroidism in stone for-
mation is said to be that the intact mitochondria can accumulate
calcium against the concentration gradient as an active process,
in the proximal or distal renal tubular cell. In hypothyroidism,
this will lead to high intracytoplasmic calcium concentrations
predisposing to nephrocalcinosis which is a predisposing factor
for the development of nephrolithiasis.[6,10]

The presenting signs and symptom of pediatric stone are
different from those in adults. Flank pain with or without hema-
turia being the main complaint in adults are difficult to evaluate
in children, especially in infants. According to several works
of literature, presenting symptoms of infantile urolithiasis are
dysuria presenting with irritability, abdominal colic, passing of
stones, macroscopic and microscopic hematuria, penile oedema,
enuresis, vomiting and anorexia.[11]

The anterior urethra is the most frequent site of obstruc-
tion.[12] As in this case, the patient presented with acute urinary
retention and a palpated stone in the anterior urethra. In the
presence of urethral calculi, plain abdominal radiography and
ultrasonography may identify the stones and asses the impact of
obstruction on the upper urinary tract.[13] Abdominal radiogra-
phy may not reveal calcifications, but on the other hand abdom-
inal ultrasonography may well define bilateral nephrolithiasis

without hydronephrosis on both sides. The most common loca-
tion of stone presentation is the lower pole.[4] As seen in this
case, one side of the kidney had stones in the lower pole.[14]

There are two types of urethral calculi/stones namely pri-
mary (when formed within the urethra due to some anatomical
defect) or secondary when stones from the upper urinary tract or
bladder get lodged into the urethra.[12] According to the above
findings of the patient and supported by literature, this may
explain that the urethral stone of this patient originates mainly
from the kidney.

Leucocytes, nitrite, and leucocytes esterase may detect the
presence of infection in the urine.[15] It is well understood that
Urinary tract infection may cause urolithiasis. On the other hand
stone formation may itself predispose urinary tract infection.[16]
Urinalysis from the patient revealed urine infection. Obstructed
stone in the urethra may lead to urine stasis contributing to
progression of urine infection.

Stone analysis of this patient was performed and revealed
positive calcium, uric acid, and ammonium. While there seems
to be an increased incidence of pediatric urolithiasis, urethral
stone accounts for 0.3% of all urolithiasis in the pediatric age
group. These stones are mainly constituted of urates and or
triple (Ammonium, Magnesium, and Calcium) phosphates [13]
which is similar to our case.

Stones have the varying composition of salts, where the most
common found in children are calcium oxalate, followed by
calcium phosphate.[17] Calcium oxalate stones are commonly
reported as the most common type of stones.[12,7] To ascertain
factors that predispose stone formation thus metabolic and elec-
trolyte assessment should be considered.[6] Although we found
calcium and uric acid in the stone, the metabolic evaluation
revealed no primary metabolic abnormality present in this case.

The management of renal stones in infants is not well defined,
but it is essential to determine the specific cause and fundamen-
tal pathology.[1] Kidney stones of less than 0.7cm and 0.5cm may
pass on its own in 24-50% and >60% of cases respectively, there-
for by determining the stone size this should enable the surgeon
to manage by careful waiting in most cases should there be no
complication nor emergencies such as urinary retention in order
to prevent renal failure.[8,18] In cases where stone measure-
ments are more than 0.7cm,a positive metabolic abnormalities
such as hyperuricosuria, stone formation containing struvite
and cystine, and accompanying urinary tract abnormalities such
as uteropelvic junction (UPJ) obstruction or ureterovesical junc-
tion (UVJ) obstruction, this will further need the combination
of sonography evaluation, medical treatment, or surgical inter-
vention to prevent recurrence and further complication.[4,19]
The fact that the was a passage of a stone found in the urethra,
no renal anomaly by abdominal sonography, and no cysteine or
sturvit observed in the stone composition, after an open surgery
by dorsal meatotomy was performed, we preferred conserva-
tive management for the remaining kidney stones by watchful
observation.

Conclusion

Infantile urolithiasis is a rare condition especially in well-
developed countries, but the probability of urolithiasis should
be kept in mind, and these children should undergo renal ultra-
sonography examination so early diagnosis and prompt treat-
ment can be made to prevent further complication. Recent
studies reveal several risk factors for the development of infan-
tile urolithiasis including metabolic factor as the most common
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cause. Although recurrence is lower than in adults, prompt
evaluation and control of the risk factors are needed to prevent
further complications and maintain quality of both kidneys.
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