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ABSTRACT Pediatric urolithiasis is an important kidney disorder encountered in clinical practice. There has been considerable
regional variability in the reported incidences of urolithiasis. The purpose of this review article is to highlight the
various aspects of metabolic and morphological abnormalities related to kidney stones in age group less than 18 years. A Medline search
was used to identify manuscripts dealing with metabolic and morphological abnormalities portrayed in urolithiasis; most common among
the above said abnormalities are; Obstruction of ureteropelvic junction, Ureteral strictures, Horseshoe kidneys, Malrotated kidneys, Narrow
calyx neck, Calyx diverticula, Medullary sponge kidney disease, Invasive surgical procedures leading to scar tissue; Metabolic anomalies
such as Hypercalciuria, Hypocitraturia, Hyperoxaluria, Hyperuricosuria, Hyperphosphaturia and Cystinuria. The results revealed varying
descriptives of metabolicand morphological abnormalities in minor age groups. The body of available literature reveals the gravity of rarely
encountered condition pediatric urolithiasis in various regions with debilitating metabolic and morphological abnormalities with
idiopathic etiologiesand known etiologies; which spearheads further research.
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Introduction

Urolithiasis is considered to be one of the most common urological
disorders and has afflicted humans since good old generations of
human kind. Incidence of nephrolithiasis is more commonin certain
areas. In Europe, kidney stones occur in 1-2 children per million
populations per year. In underdeveloped countries, children more
frequently have endemic bladder stones than renal stones. Endemic
bladder calculi are common in developing countries where dietary
protein is mostly derived from plant sources rather than meat.These
areas include Eastern Europe, Southeast Asia, India, and the Middle
East. Upper urinary calculi associated with urease-producing
bacterial infection occurin England and Europe.

Numerous dietary items may contribute to renal stone production.
A high oxalate intake may contribute to calcium oxalate stone
production. Excessive purine intake may contribute to the
production of stones containing uric acid and uric acid plus calcium
components. A ketogenic diet, prescribed to reduce seizures, places
children at risk for both uric acid and calcium stone formation. In
general, urinary calcium increases with dietary calcium intake.
Urinary calcium increases in patients with high sodium chloride
intake. Dietary phosphate restriction, if severe, increases urine
calcium excretion. A diet high in protein from animal sources,
glucose or sucrose increases urinary calcium and, in some cases,
may contribute to stone formation. Vitamins A and D can contribute
to calcium urolithiasis when taken in excessive amounts. Fructose
consumption is also associated with an increased risk of kidney
stones.

A study by Pong et al, that investigated the incidence for pediatric
urolithiasis in Taiwan from 1998-2007, reported that the trend of
annual newly diagnosed incidences for boys, girls, and all children
declined. This also coincided with a decline in medical costs and
annual medical care visits for pediatric urolithiasis during this
period. Children can present with stones at any age (eg, premature
newborn to teenager). In children, calcium stones are most
common. The approximate frequency of kidney stone types in the
pediatric age group is calcium with phosphate or oxalate (57%),
struvite (24%), uric acid (8%), cystine (6%), endemic (2%), mixed
(2%), and other types (1%). With children, particularly younger
children, the primary cause of stone formation (eg, hypercalciuria,
hyperuricosuria) can usually be identified with a thorough
evaluation.

Materials and Methods
This review article is intended to highlight the various aspects of

metabolic and morphological abnormalities of urolithiasis related
to patient’s clinical profile with age under 18 years. A Medline search
was used to identify manuscripts dealing with specific and relevant
metabolicand morphological abnormalities; most common among
the above said abnormalities are Obstruction of ureteropelvic
junction, Ureteral strictures, Horseshoe kidneys, Malrotated
kidneys, Narrow calyx neck, Calyx diverticula, Medullary sponge
kidney disease, Invasive surgical procedures leading to scar tissue;
Metabolic anomalies such as Hypercalciuria, Hypocitraturia,
Hyperoxaluria, Hyperuricosuria, Hyperphosphaturia and Cystinuria.
Various search strategies has adopted to unleash the possible
available literature in-order to inculcate. We also share our
experience on the subject.

Metabolicand morphological abnormalities of urolithiasis

A retrospective review was performed of the records of 85 children
with urinary-tract calculi evaluated and treated during a 12-year
period.The study evaluated the patients' age, sex, initial complaints,
etiology, relevant pathological factors, stone location, mode of
treatment, and stone analysis. There were 68 boys and 17 girls, a
ratio of 4:1. Patient age ranged from 10 months to 16 years (average
8.2 years). Hypercalciuria was the most common metabolic disorder.
Anatomic anomalies and metabolic disorders are of great importan
ceintheetiology of stone disease.

A retrospective study was conducted among 221 patients (113 girls
and 108 boys) with urolithiasis to assess the metabolic causes of
urolithiasis. Analysis of stone constituents in 122 patients showed
the proportion of calcium oxalate (44.7%), calcium phosphate
(23.6%), and cystine (8.1%) stones to be similar in all age-groups.
Conditions that predisposed to metabolic urolithiasis were
identified in 115 patients (52%). Hypercalciuria was confirmed in 49
of 145 patients (33.8%) and hyperoxaluria in 25 of 124 (20.2%). Eight
of 96 patients had hyperuricosuria, and 5 of 54 had hypocitraturia.
Of 66 patients with structural anomalies of the genitourinary tract,
24 (36%) had metabolic abnormalities and 26 (39%) had chronic
infection. Among patients with chronic infection, 29% had
metabolic abnormalities. Of the 221 patients, 148 (67%) had two or
more stones during a mean follow-up of 59 months. Among 140
patients with 12 months or more of follow-up, metabolic activity
was present in 31 (22.1%) at the time of most recent examination.
Overall, 166 of 221 children (75.1%) were found to have factors that
predisposed to urolithiasis.

A retrospective study conducted to determine the epidemiology,
etiology, dietary and urinary risk factors, and the composition of
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calculi in pediatric stone formers in Pakistan among 1,440 children.
There were anatomical abnormalities in 96 patients (12%),
metabolic abnormalities in 206 (25%), infection stones in 60 (7%)
and idiopathic stones in 444 (55%). Urinary analysis in idiopathic
stone formers revealed hypercalciuria in 17 (11%), hyperoxaluria in
62 (40%), hyperuricosuria in 41 (27%) and hypocitruria in 97 (63%).
Diet involved a low intake of protein in 60 cases (44%), calciumin 45
(33%), potassium in 105 (77%) and high oxalate in 75 (55%). The
composition was calcium oxalate in 362 stones (47%), ammonium
hydrogen uratein 210 (27%) and struvite in 49 (6.4%).

Hyperuricosuria with or without hypercalciuria amounted to about
23% of the possible cause of urolithiasis. Approximately three forth
of urolithiasis caused by hyperuricosuria was calcium oxalate stones
and therestwas uricacid stones. Uric acid is one of the compositions
of urinary stones itself, but it has an activity of calcium oxalate stone
formation.

An experimental study conducted to assess whether phosphaturia
relates to urinary metabolic abnormalities and recurrent stone
formation among 1,068 consecutive stone formers and 106 normal
controls. Urine values for phosphaturia that were higher than 95% of
the normal control values were defined as indicating hyperpho
sphaturia, and the effect of phosphaturia on urinary metabolites
and stonerecurrence was determined. This study demonstrates that
hyperphosphaturia is closely associated with urinary metabolic
abnormalities.

A systematic literature search was performed using MEDLINE,
EMBASE, and Cochrane Database of Systematic Reviews from the
databases’ inception through November 2016. Studies assessing
theincidence and types of kidney stones in patients with horse shoe
kidney (HSK) were included. A total of 14 observational studies with
943 patients (522 adults and 421 pediatric) with HSK were enrolled.
The estimated pooled incidence of kidney stones was 36% (95%
confidence interval [Cl], 15%-59%) in adults with the HSK. Within
reported studies, 89.2% of kidney stones were calcium-based
stones (64.2% calcium oxalate [CaOx], 18.8% calcium phosphate
[CaP], and 6.2% mixed CaOx/CaP), followed by struvite stones
(4.2%), uric acid stones (3.8%), and others (2.8%). Kidney stones are
very common in adult patients with HSK with an estimated
incidence of 36%. Calcium-based stones are the most prevalent
kidney stones in adults with HSKs. These findings may impact the
prevention and clinical management of kidney stones in patients
with HSK

Conclusion

The global picture of incidence of urolithiasis among age group
under 18 years over the last few decade portrays with varying but
significant metabolicand morphological abnormalities. The pattern
of occurrence of stone disease has also changed, with an increase in
kidney stones secondary to multiple known or idiopathic etiologies
are at unleashing path. The body of available literature reveals the
gravity of rarely encountered condition pediatric urolithiasis in
various regions with debilitating abnormalities in concern with
metabolic and morphological aspect of the affected; which
spearheads further research.
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