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ABSTRACT 

A study was designed to evaluate the normal value of 24 hr urinary �alt:ium 
levels in the �ity of Yazd. The average urinary ex�retion of �alcium in a sample of 

329 persons randomly sele�ted was 232 Illglday, while patients with a history of 

recurrent urolithiasis ex�reted 20X mg/day. There is eviden�e whi�h shows that 
more important factors than the amount of urinary cal�ium exist whi�h influen�e 
stone formation. On the other hand the urinary excretion of �alcium was related to 

blood pressure. These observations showed that measuring the amount of urinary 

calcium excretion in patients with urolithiasis provided little or no helpful 
information for the evaluation of these patients. Nevertheless, this test may be 
valuable in other diseases such as hypertension. 
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INTRODUCTION 

There is considera ble disa greement concerning the level 
of urinary c:�cium ab ove which hypercalciuria would he a 
lithogenic factor. Differem surveys have given different 
levcls.' Thl!se differences h:lve caused some rese:lfchers :Jnd 
clinicians to question the reh.:v:mce of hypcrcalciuria. and 
there is a stronger tendency 10 detect urinary supersaturation 
ratl1(:r thml only hypcrcalciuria. Aside from this. tht! most 
acceptable :unount which can be defined as hypercalciuria. 
is above 300 mg/day or4 mg/kg/day. Nevertheless. we have 

founda few paLients with urolithiasis Ihat were hyperca1ciuric 
(more than 300 mg/da y). This raised the assumption that the 

average level ofurimlfY ca.lcium may be lower in the city of 
Yazd. Therefore. we c onducted a survey in this city 10 find 
OUI the average :unount of urin<lfY calcium excrction. 

Yazd who were over IX ye:lfs old. Among 4(H) randomly 
selecled persons. 349 cases accepted our invitation :UlU were 
assigned as group no. I. Blood samples were taken for urea. 
creatinine. Na+. K+. uric acid. caJci UIll. plH1SphtlflJS. and tntal 
protein. 

MATERIALS AND METHODS 

Our study population W:l, chosen from inhahitants of 
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24-hllur urinc samples wen: collecteLl arlu creatinine. 
ca.lcium. uric acid and urine volume were measured. They 

werc examined by a generaJ physician anu hlnou pressure. 
pulsc rate. hcight and weight were delerlllincu. Those with 
a history of urolitJliasis were excluued from this group. 

Group no. 2Cllnsisted of palients visited uuring the s:une 
pcriod due to recurrent urinary stones. These patients also 
underwent Ihe above lah tests. 

RESULTS 

Group t consisted of 151 (46%) males and 17K (54%) 

females aged 18 to 82 with a tot:� mean age of 3K. The 
secund group wa s  ma de up of 42(84%) males and 8( 16%) 
femaJes aged 19-62 with a total me:Ul age of 36. The mean 
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24-hr Urine Ca++ in Urolithiasis 
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Fig .. 2. Rel:llionship between urinary Ca" and weight (group I) .  

weight of group I was 66 kg and group 2 was 73 kg. We 
noticed Ihal only 42% of our population had a nonnal height 
and weigh I ratio and 45% were overweight :Uld 13% under­
weighl (according 10 Ihe ponder:� index; figurcs< 12 :Uld 
>13 were considered as overweight or underweight). The 
percenlage of obesity was much higher in group 2 (Fig. I). 

TIlt! mean urinary excretion of calcium [or the two 
groups were as follows : 

Group I: 232±1l9 mg/24 hr or 3.5±1.9 mg/kg/day 
Group 2: 208± 115 mg/24 hr or 3 ± 1.7 mg/kg/day 

Urinary excretion of more U1:Ul 300 mg calcium per day 
was observed in 28% of group I :Uld 10% of group 2 
subjecls. 

Levels higher than 400 mg were found in 14 cases of 

group no. I. Aflerthis high level of e.xcrelion was reconfinned 
by repealed lesting. these palienls underwenl ultrasonic 
evaluation and in only onecasea smal14 mm lower calyceal 
slone was idenlified. 

The urinary excretion of calcium was not related to sex 
or age in subjecls under 60 years of age. In relalion 10 

weight. calcium excretion in the urine showed a positive 
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Fig. 3. Relationship between urinary Ca" and weight in two 

groups. 
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Fig. 4. Relationship between urinary ea'" ami toull serum calcium. 

correlation (Fig . 2,3; r= 0.23; P= 0.0006) which also applied 

for obese and nonnal people. In spile of large differences 

helween the hardness of drin king water in differenl regions. 

for groop I il had no significanteffeci on Ihe mnount of urine 
c:�cium.Group 2 could nOI be evaluated on Ulis mailer due 

10 Iheir dispersed living areas. 

A linear relationship existed between blood c:�cium and 

urine calcium levels in both groups (Fig. 4).A chemical 

analysis of the urimuy slones of group 2 showed thai in 99 % 
of Ihem Ihe major componenls were calcium salts. 

In bOUI groups, especially in group I. an increase in 

blood pressure caused an increase in the arnOunl of urinary 
calcium and Ihisrelationship was independent of the patient's 

weigh I which also aflccled blood pressure and the mnount 
of urinary excretion of calcium (Fig. 2. 5). 

DISCUSSION 

The mean mnount of urinary calcium in Ihe Iwo groups 
and Ihe faCl lhai most of the urinary stones were composed 
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Fig. 5. Relationship between urinary CaB and blood prt!ssufc 

(group I). 

of calcium sa lts ma de us conclude tha t  a 24 hour urinary 
cldcium lest could not help us in the eva lua tion and estima ­
tion of stone disea s e  a ctivity. 

In a ddition, UJis study showed tha t  hypercldciuria of 
more tha n 400 mg/da y docs not necessa rily incur urina ry 
stone forma tion. We think tha t clinici:Uls should a ttempt to 
detect urina ry supersa turation with calcium rather than 
measure the lliTIount of urina ry excretion of ca lcium per se. 

Our study showed tha t weight ha d a n  importa nt effect 

on the mnount of urine ca lcium beca usl! not only did obese 
subjects ha ve a higher incidence of urina ry stones (Fig. I ) , 
but also a direct rela tionship existed hetween weight a nd 

urina ry excretion of ca lcium (Fig.2,J). 
It is well known tha t  ca lcium ions ca n intera ct with a ll 

the fa ctors tha t  under physiologicld conditions control 
blood pressure.2.3 Some authors ha ve eva lua ted the corre-
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la tion between diet, serum ca lcium. urinary excretion of 
ca lcium. and blood pressure."-'; a nd the results of our slluJy 
con finn those reported by others tha t hypertension in­
creases urina ry calcium excretion. Weight wa s shown to 

ha ve a n  effect on blood pressure amI urine ca lcium. This 
effect on blood pressure was a lso secn in people with 

normal weight a nd height, but a grea ter effect wa s noticed 
in obese subjects. 

Referring to the a bove points. a lthough determina tiun 
of24 hour urina ry ca lcium a s  a part of slone work up seems 

useless. it might ha ve some importance in otiler situa tions 
such as hypertension. 
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