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Epidemiology and pathophysiology

of pediatric lithiasis

Pediatric lithiasis: not a myth!

10-15% of general population

At least one lithiasis during life

30 times more frequent in adults

But children can also be affected

Atypical symptoms in the youngest children, UTI as first symptoms in 16%, 50% familial history

162 children (2 months – 16 years, mean 5.6±0.4, 78 girls)

Alpay Pediatr Nephrol 2009

Genetic causes, but not only…

Alpay Pediatr Nephrol 2009

Pathophysiology of lithiasis is complex

 Metabolic abnormalities

 Genetic factors

 Environment: nutrition ++++
 Uropathies

 UTI

 Etc, etc

Lithiasis = an imbalance

Promoting factors Inhibiting factors

Calcium Citrate

Oxalate Magnésium

Acide urique Phosphate

Cystine Protéines

Médicaments Uropontine

Débris cellulaires Néphrocalcine

Nanobactéries Uromoduline

Volume et pH des urines

• pH < 5.3: low solubility: uric acid, cystine, xanthine

• pH>6.5: PhxCa, PAM

http://fr.wrs.yahoo.com/_ylt=A0WTf2y2pIRIJzIAC69lAQx.;_ylu=X3oDMTBqdGFzdWxiBHBvcwMxNQRzZWMDc3IEdnRpZAM-/SIG=1g3mbpdjc/EXP=1216738870/**http:/fr.images.search.yahoo.com/images/view?back=http%253A%252F%252Ffr.images.search.yahoo.com%252Fsearch%252Fimages%253Fei%253DUTF-8%2526p%253Dinserm%2526fr2%253Dtab-web%2526fr%253Dslv8-acer&w=1012&h=370&imgurl=latim.univ-brest.fr%252FPix%252FLogos%252FInserm_Big.gif&rurl=http%253A%252F%252Flatim.univ-brest.fr%252FPix%252FLogos&size=11.1kB&name=Inserm_Big.gif&p=inserm&type=gif&oid=0d37de6c0c9c2ffc&tt=7%20778&no=15&sigr=114j7lr2g&sigi=11cfbq4v7&sigb=12qj81l1v
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When thinking of a genetic cause of lithiasis?

Etiologies of pediatric urolithiasis

33%

45%

22%

Pediatric lithiasis

NUTRITION

Hereditary diseases

Infections - malformations

45 %

33 %

22 %

• Decreased UTI-induced

• Increased Ca-dependent 
lithiasis in both genders

• Changes in medical 
management

• Changes in nutrition +++

Evolution of lithiasis type with time

Data from Pr Daudon, Necker, 1579 stones between 1987 and 2007

Ratio M/F = 2.04

Age : G = 6,3 ± 5,4 years - F = 9,4 ± 5,5 years

Stechmann Pediatr Nephrol 2009

Rauturier, EJP 2021

Composition of urinary stones in children: clinical and metabolic

determinants in a French tertiary care center
Inclusion: FTIR of the lithiasis in Lyon between 2013-2,17; N=111 patients

• Decreased UTI-induced (22%)

• Mainly Ca lithiasis

• Metabolic abnormalities found in 
50% of the 70 patients tested

– 19% hyperCaU

– 14% hyperOxU

– 7% Hypocitraturia

• Some patients were still not 
referred to ped-nephrologists…

• CAKUT and neurological bladder: a 
risk factor for lithiasis, but rule out 
other risk factors

Classification of hereditary lithiasis

• Proximal tubulopathies
– Dent disease

• Distal and collecting duct tubulopathies
– Bartter
– Hypomagnesemia and hyperCaU (claudin)

– Distal tubular acidosis 

– Pseudohypoaldosteronism type 2

• Other monogenic diseases
– Cystinuria (1 / 20 000)

– Hyperoxaluria (1 / 120 000)

– Purine diseases (xanthine / dihydroxy 2,8 adenin)

• Abnormalities of phosphate/calcium metabolism
– Vitamin D
– PTH

– FGF23
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Stechmann Pediatr Nephrol 2009

Hereditary lithiasis and hypercalciuria

Evaluation of a lithiasis in pediatrics

Medical history

• Familial history

– Consanguinity

– Lithiasis, deafness

– CKD, dialysis

• Croissance staturo-pondérale, polyuro-polydypsie

• Nutrition: dairy products, calcium, sodium and proteins +++

• Vitamin D supplementation (drug and unlicensed vitamin D « over the 

counter »)

• Treatment

• Past of UTI or unexplained fever

Reference values
Matos, Journal of Pediatrics 1997

1 mg/dL = 0.25 mmol/L calcium

1 mg/dL = 88.4 µmol/L  creatinine

Reference values Slev, Pediatr Nephrol 2010
Reference values Cameron, Pediatr Nephrol 2005

ou 0,12-0,15 mmol/kg/j
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Urinary calcium and protein intake and sodium intake…

Kerstetter J Nutr 2003Worcester, Am J Physiol Renal Physiol 2007

Urine analysis on spot

• Creatinuria

• Low in neonates

• Calciuria 

• Absolute (concentration) hypercalciuria : Ca > 3.8 mmol/L

• Hypercalciuria : Ca/creat U

• Phosphaturia

• TmP/GFR calculation

• TmP/GFR = Pp – [Pu x Crp / CrU]

• In case of hypophosphatemia

Matos J Pediatr 1997 / Derain-Dubourg NDT

24 hour urinary collection is a key assessment in 

children

• Volume

• Creatinuria

• Normal 0.15 mmol/kg/jour girl et 0.15-0.18 boy

• To assess the fiability of the collection

• Calciuria 

• Normal < 0.12 mmol/kg/day (adult 0,1)

• Absolute (concentration) hypercalciuria : Ca > 3.8 
mmol/L

• Hypercalciuria : Ca/creat U

• Beware of protein and sodium intake…

• Urinary sodium

• mmol/24 hours

• Divided by 17 ( 1g = 17 mmol…)

• Sodium intake in g / day (target = 6)

• Urinary urea

• mmol/24 hours

• Divided by 5 and by body weight

• Protein intake: g/kg/day

Age Apports 

protéiques 

(g/day)

Calcium 

(mg/day)

Sodium 

(mmol/day)

0-12 

months

8-10 210-270 5 de 0 à 6 

mois et 16 de 

7 à 12 mois

2 yrs 10-12 500 42

3 yrs 12 500 42

4-6 yrs 15-18 400-600 79

7-9 yrs 20-24 700-900 110

10-12 

yrs

27-31 1000-1200 110

13-15 

yrs

36-47 1200 110

16-18 

yrs

50 chez le 

garçon et 44 

chez la fille

1200 110
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Oral calcium load: for diagnosis and education…

Mosca M, J Pediatr Urol 2020 

Crystalluria and stone analysis are also very

important!

PO4-NH3-Mg  (struvite, PAM)

Phosphate de calcium

Oxalate de calcium

Cystine

Urate

2,8 dihydroxyadénine

Xanthine

Infection urinaire

Hypercalciurie

Hypercalciurie (wheddellite, DH)

Hyperoxalurie (whewellite, MH)

Cystinurie

Anomalie purines

Hyperuricosurie

Déficit APRT

Xanthinurie

Amoxicilline Sulfadiazine

BactrimIndinavir

Drug-induced lithiasis
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Imaging of pediatric lithiasis: to avoid uncessary

radiation exposure!

Bernador, Pediatric Radiology 2022

Imaging of pediatric lithiasis

Bernador, Pediatric Radiology 2022

Management of pediatric urolithiasis

Global management

Hydration, hydration, hydration

2-3 L/m2 per day

To explain, sometimes the only « treatment »+++

Enteral nutrition may be required in the youngest

Increase water intake

Increase potassium intake (veggies and fruits)

Decrease sodium and protein intake

Normal calcium intake +++

Prevention and early treatment of UTI

Vitamine D as daily doses????

If ncessary non-invasive or minimally invasive procedures

More specific management

Potassium citrate

1 citron = 47 gr/L de citrate (1 citron donne 60-80 ml soit 2.5-3gr de citrate)

100 à 150 mg/kg/j en 3-4 doses

Toxicité gastrique +++ : à prendre avec une quantité importante d’eau ou à mettre directement dans l’eau de 

boisson de la journée

Thiazides: beware hypoK, growth retardation and theorical risk of skin cancer?

More specific management (focus on cystinuria)

Potassium citrate: 1 citron = 

Thiazides: beware hypoK, growth retardation and 

theorical risk of skin cancer?

Cystinuria: high fluid intake, low sodium diet, 
reduced methionine intake, urine alkalinization to 

increase cystine solubility, through a stepwise 

strategy, thiol derivatives for refractory cases, this 

last step having the potential to induce severe side 

effects, target pH-U 7.5-8.0

Servais Kidney Int 2021


