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STUDIES OF URINARY RISK FACTORS IN UROLITHIASIS
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(Director: Prof. T. Okkawa)

Urinary excretions of calcium, oxalate and uric acid were estimated in 160 stone-formers
(male 118, female 42) and 257 healthy controls (male 207, female 50). Stone-formers were
divided into two groups according to their stone analysis: calcium containing stone-formers
and non-calcium stone-formers. Calcium stone-formers were divided again into those who had
a single stone episode and multiple or recurrent stone episodes.

Urinary calcium and oxalate showed significant increases in calcium stone-formers, while
urinary uric acid increased only in male calcium stone-formers. Recurrent calcium stone-
formers demonstrated significant high levels of urinary calcium excretion especially in males,
whereas no difference of urinary oxalate excretion between recurrent and single stone-formers.

The frequency distributions on the excretion of three subjects were estimated respectively
in patients with calcium stone and in controls. Relative risks, risk curves and stone proba-
bilities were proposed and compared. The higher excretion values of urinary calcium and
oxalate closely related to higher risks of forming calcium stones. On the other hand, urinary
uric acid did not have such a relation to calcium stone formation.

We defined the states which urinary excretions exceeded 95% upper confidence limits of
normal controls as hyperexcretions. Hypercalciuria was more than 200 mg/day in male and
female, hyperoxaluria was 50 mg/day in male and 45 mg/day in female and hyperuricosuria was
850 mg/day in male and 650 mg/day in female according to our definition. Among male calcium
stone-formers, hypercalciuria was found in 45.3%, hyperoxaluria in 26.4% and hyperuricosuria
in 15.1%. While in female calcium stone-formers, hypercalciuria in 23.7%, hyperoxaluria in
26.3% and hyperuricosuria in 13.2%. Of the male calcium stone-formers 57.5% showed either
or both hypercalciuria and hyperoxaluria, and recurrent stone-formers also demonstrated a
higher incidence among them.

Excretion products of urinary calcium and oxalate were calculated and compared in each
group. Calcium stone-formers showed significant high values especially in male recurrent
stone-formers.

The estimation by combining some risk factors will provide more useful means of assessing
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severity of urinary calculous diseases and therapeutic effects of their various treatments.

Key words: Calcium stone-former, Risk factor, Hypercalciuria, Hyperoxaluria, Hyperuricosuria
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Table 2, The Ca+ Ox/100 values in stone formers and healthy controls

Group n Ca-Ox/lOO(mgz)
mean+SD p* p**
MALE
Healthy controls 207 34.5+23.2 - -
Ca stone-formers 106 83.6+50.4 0.01 —
Single stone-formers 42 69.2+41.6 0.01 -—
Recurrent stone-formers 64 93.4+453.7 0.01 0.01
Non-Ca stone-formers 12 73.7456.7 0.01 —
FEMALE
Healthy controls 50 26.7+16.5 - -
Ca stone-formers 38 60.5+39.0 0.01 —
Single stone-formers 22 62.1+42.6 0.01 —
Recurrent stone-formers 16 58.2+34.6 0.01 ns
Non-Ca stone-formers 4 18.6+46.8 ns -

(p* ; significance of difference from healthy controls.

p** ; significance of difference from single Ca stone-formers.)
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Fig. 10. Incidences of hyperoxaluria, hypercalciuria
and hyperuricosuria in female healthy con-
trols and stone formers
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Fig. 11. Incidences of hypercalciuria and hyperoxaluria in male healthy

controls and stone formers
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Fig. 12. Incidences of hypercalciuria and hyperoxaluria in female healthy
controls and stone formers

Table 3. Occurrence of idiopathic hypercalciuria in patients with reccurrent calcium
stones in the world literatures

Series Criteria of diagnosis No. of pts. Hypercalciuria(%)
(urinary Ca:mg/24h)

Yendt(1970) Male:300, Female:250 439 184(41.9%)

Coe & Kavalach(1974) Male:300, Female:250 146 58(39.7%)
(or over 4mg/kg/24h)

Ehrig et al.(1974) Male:250, Female:200 41 30(73.2%)
(on a low Ca intake)

Rose & Harrison(1974) Male:350, Female:300 108 66(61.1%)

Pak(1976) Male & Female:200 117 75(64.1%)

(on Ca 400mg diet)

Table 4. Occurrence of idiopathic hypercalciuria in patients with calcium stone
by Japanese subjects

Series Criteria of diagnosis No. of pts. Hypercalciuria(%)
(urinary Ca:mg/24h)

Matsushita et al.(1981) Male & Female:250 86 35(40.7%)
Kohri et al.(1982) Male:280 96 23(24.0%)
Female:200 47 15(31.9%)
Murakami et al.(1982) Male:300, Female:250 96* 41(42.7%)
Tsujimura & Hiraishi(1983)Male:250 123 24(19.5%)
Female:200 72 21(29.2%)
Present study(1984) Male:200 106 48(45.3%)
Female:200 38 9(23.7%)

(* ; Their series was only recurrent calcium stone formers)
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