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Prevalance and incidence of kidney 

stones 

19% of men 

9% of women 

 Increased population prevalence 

3.8% to 5.2% 



Factors contributing to stone prevalence 

 

 Increase in obesity 

Rising temperatures 

 Improvement of diagnostic imaging 

techniques 



Important factors in stone prevalence 

 

Age: the prevalence increases with age 

Sex: overall prevalence twice higher in men 

Race/ethnicity: most common in non- 

Hispanic white patients 

Geography: high prevalence in south 

eastern united states 

 
 

 



Stone composition 

Calcium oxalate: 70-80% 

Calcium phosphate: 15% 

Uric acid: 8% 

Cystine: 1-2% 

Struvite: 1% 

Miscellaneous: <1% 



Stone recurrence 

15% at 1 year 

35-40% at 5 year 

50% at 10 year 

Higher in men than women 



Risk factors for stone recurrence 

 Middle aged white male 

 Chronic diarrheal state and / or malabsorption 

 Stone composed of cystine, uric acid, or struvite 

 Obese patients or diabetes 



Urinary factors 

Hypercalciuria  

Hyperuricosuric calcium stones 

Hypocitraturia  

Hyperoxaluria 

Low urine volume 



Hypercalciuria(1)  

 

Variable definitions 

Greater than 300mg/day in men 

Greater than 250mg/day in women 

Greater than 4mg/kg 

 



Hypercalciuria(2)  

 

Risk rises with excretion above 

100mg/day 

The relation to risk is continous 

No clear threshold 
 



Causes of Hypercalciuria  

 

Primary hyperparathyroidism 

Chronic acidemia (eg: distal RTA) 

Idiopathic Hypercalciuria  

 
 



Idiopathic Hypercalciuria(1) 

Absorptive  

Resorptive 

Renal  



Idiopathic Hypercalciuria(2) 

Substantial heterogeneity 

Autosomal dominant trait 

SNP on chromosome 20 



Idiopathic Hypercalciuria(3) 

Urinary phosphate leak 

Higher plasma calcitriol 

Increased intestinal absorption 

Promoting bone resorption 

Negative calcium balance 



High urine oxalate 

 Normal urine oxalate excretion is less than 

45mg/day 

 Risk of stone formation increase at urinary level 

above 25mg/day 

 Risk increases even if the value is within the 

normal range 



Endogenous oxalate 

Overall impact of dietary oxalate 

on stone risk is small 

The risk is higher with lower 

calcium intake 



Exogenous oxalate 

Effect of dietary calcium 

Low calcium diet 

Absorptive hypercalciuria 

Malabsorption syndrome 

 



Role of GI Flore 

Prolonged antibiotic therapy 

Loss of oxalobacter formigence 



Hyperoxaluria and genetic abnormality 

Autosomal dominant inheritance 

 Increased activity of a chloride/oxalate 

anion exchanger 

 Increased fractional oxalate excretion 



Endogenous oxalate 

Metabolism of glycine 

and ascorbic acid 



Low urine citrate 

Citrate excretion below 320mg/day 

Association with risk of stone 

formation is continuous 



Mechanism of citrate 

Combining with calcium 

Inhibition of crystal agglomeration 



Mechanism of Hypocitraturia  

Chronic metabolic acidosis 

High animal protein diet 



High urine uric acid 

More than 800mg/day in men and 

750mg/day in women 

Risk factor for uric acid formation 



Low urine volume 

Lower than 2.5 liter of urine per day 

Urinary concentration of lithogenic 

factors 



Urine PH 

When 5.5 or less:  

Uric acid precipitation 

Alkaline urine: 

Calcium phosphate stone formation 



Dietary factors 

 Fluid  

 Calcium  

 Potassium  

 Phytate  

 animal protein  

 Sucrose  

 Vitamine C 

 Sodium  

 Oxalate  



Fluid intake 

 Type of fluid: 

Sugar sweetened beverage 

Orange juice 

Cranberry juice 



Calcium  

High calcium diet 

Calcium supplements 



Potassium  

Higher potassium intake 

Reduce urinary calcium excretion 

Higher citrate excretion 



Sodium and Chloride 

High sodium intake enhance the 

excretion of calcium 

High sodium intake reduce citrate 

excretion 



Protein  

 High animal protein intake is associated with a 

higher stones 

 Dairy protein versus non dairy protein 

 Vegetable proteins 



Phytate  

Inhibition of calcium oxalate 

crystal formation 



Sucrose and Fructose 

Higher insulin levels: 

Higher calcium excretion 



Vitamin C 

High dose vitamin C: 

Increased oxalate generation 



Family history and genetic factors 

 Family history 

 Specific genes: 

 Calcium sensing receptors 

 Tight junction proteins 

 Calcium channels in intestine and kidney 

 Vitamin D receptors 



Medical conditions 

 Primary hyperprarathyroidism 

 Hypertension  

 Gout  

 Diabetes mellitus  

 Obesity  

 MSK 

 Distal RTA 

 IBD 

 UTI 

 Cystinuria  



Environmental factors 

Warmer climates 

Some occupations 

Steel workers 

Physicians on the OR 



Prevention of recurrent calcium stones 

Decreasing the concentration of lithogenic 

factors 

 Increasing the concentration of inhibitors 

Dietary modification 

Appropriate medications 



Appropriate medications 

Thiazide diuretics 

Allopurinol  

Potassium citrate 



Approach to stones when composition is 

unknown 

Assume calcium oxalate or phosphate 

Stone analysis from the next episode 



No obvious metabolic abnormality 

More calciuria 

More oxaluria 

Less citraturia 



Radiologic monitoring 

Ultrasound  

Plain films (KUB) 

CT 



Stone image in ultrasound 



Calcium oxalate crystals 



Calcium oxalate monohydrate crystals 



Cystine Crystals 



Struvite Crystals 



Uric Acid Crystals 



Uric Acid Crystals 



Calcium phosphate Crystals 



Calcium phosphate Crystal 


