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[ICD-9-CM code 592.9] 

Best Practice Report

Patient Education

General Information

Tell patients that increasing their urine output to about 2.5 liters (2.6 quarts) 
a day is probably the single most effective preventive therapy.  

The goal of fluid therapy should be to achieve a urine volume of 2.5 liters a day. In 
order to do this, patients should drink close to 3 liters a day. Patients may need to 
actually measure their intake and/or output daily to become accustomed to taking a 
more quantitative approach to fluid intake. They should be told how to recognize and 
adjust for a fall in urine output, which is likely to occur with exposure to vigorous 
exercise, increased ambient heat (summer, work environment), decreased humidity 
(dry heat indoors during winter), or increased bowel output during illness or due to 
bowel disorders. 

Most of the fluid intake should be plain water. Lemon juice may increase citrate 
excretion more than other juices, but all fruit juices increase urinary oxalate levels, 
and should therefore be taken in only limited quantities. Grapefruit juice appears to 
promote stone formation. Tea and iced tea have relatively more oxalate than other 
beverages; however, some data suggest that coffee is actually protective. Beer and 
wine may also be protective. A popular notion is that caffeine and alcohol are diuretics 
that lead to "dehydration" but in fact their effect to dilute the urine may predominate. 
Soda has not been specifically shown to increase risk, but more than a can of cola 
each day should be discouraged. 

Fluid intake should be spaced out throughout the day as much as is practical. An 8- to 
12-ounce glass of water should be taken before bedtime for round-the-clock urinary 
dilution. Thirst is not a useful guide to fluid intake for this purpose. 

For patients with calcium stones, recommend limiting intake of salt, oxalate, 
and animal protein, and recommend a normal intake of dairy products as a 
source of calcium [Table 6][Table 7]. 

For patients with calcium stones, the recommended diet includes four components: 
restriction of salt, animal protein, and oxalate, with encouragement of ample calcium 
intake [Table 6][Table 7][26]. Limiting salt intake to 100 milliequivalents (mEq) a day 
(1 teaspoon) limits urinary calcium excretion. This can be achieved by restricting the 
use of table salt while dining or cooking, and limiting processed meats, hard cheeses, 
canned foods, and baked goods. Limiting intake of animal protein to less than 8 ounces 
a day will increase urinary citrate excretion, while decreasing urinary calcium and 
urate excretion. Oxalate ingestion can be limited by restricting the intake of nuts, 
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berries, chocolate, wheat germ, tea, and dark green leafy vegetables like spinach 
[Table 7]. A significant proportion of urinary oxalate is derived from dietary intake, so 
stone risk will usually be lowered by restricting oxalate intake [35]. 

Dietary calcium restriction appears to increase the rates of stone recurrence by 
allowing unbound dietary oxalate to be absorbed by the intestine and excreted in the 
urine. In addition, calcium restriction can lead to bone demineralization. 

For patients with uric acid stones, restriction of animal protein has two benefits. It 
reduces purine intake, thereby reducing generation of uric acid, and it often increases 
urine pH, thereby helping to keep urate in a soluble form [11]. 
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