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ABSTRACT

To compare the urinary excretion of calcium by subjects in a known area of high incidence of
urinary stone disease, and a known area of low incidence, 12 adult male patients with idiopathic
calcigerous urinary stone disease in south-East Nigeria and 55 similar patients from Scotland,
United Kingdom were analyzed thirty-six healthy subjects in Nigeria and 30 in Scotland were
also analyses as controls. Twenty-four hour urinary excretion of calcium was higher in patients
~ from Scotland (6.81 +0.48mmols/24 hours). [t was also higher in control from Scotland

(5.96+0.61 mmol/24 hours), than in controls from Nigeria (2.33+0.21mmols/24 hours), and the
difference was statistically significant (P< 0.001), Calcium excretion was higher in patients
than in controls in both centers. (Vig J Surg Res 2000; 2: 1-5}
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Introduction This study prospectively determines and
compares urinary excretion of calcium by
subjects in the known urinary stone forming
population of Scotland and the known non-stone
forming population of Southeast Nigeria. This
will help elucidate the comparative state as it is
currently in view of the recently observed changes
in the epidemiology of urolithiasis,

Hypercalcluria is a confirmed risk factor for
calcigerous stone formation and the prevalence
of stone disease correlates linearly with the
urinary calcium excretion ', Scotland is an area
with a known high incidence of urinary stone
disease™" and Nigeria is an area of known low
incidence of urinary stone disease **Comparison
of calcium excretion between black Africans and
white British was carried out by Widowson and
McCance ’ who found lower calcium excretion
in Ugandan children in Kampala than in their
counterpart British children in Cambridge. This
finding was assumed to depict the trend in other
parts of Black Africa. With the recent findings
of a rising incidence of urinary stone disease in
Nigeria over the past 10-15 years ¢ it is not
certain that the situation has remained the same.

Patients and Methods

Twelve adult male patients with idiopathic
calcigerous urinary stone disease who presented
at the surgery/urology clinics and the accident
and emergency units of the University of Nigeria
Teaching Hospital (UN.T.H.) Enugu and the
Nnamdi Azikiwe University Teaching Hospital,
Nnewi, both in south-East Nigeria, and 55 similar
patients who presented at the urology clinics of
the Western General Hospital (W.G.H.)

Edinburgh, Scotland, were used for
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the study. Thirty-six adult males in Nigeria and
thirty adult males in Edinburgh were used as
controls. The control subjects were considered
to be in good general health condition, without
any known anatomical and functional
abnormality of the urinary tract, without any
metabolic disorder, or a history of urolithiasis or
renal disease, and with normal renal function as
judged by the blood creatinine and /or creatinine
clearance. These included patients, hospital
staffers and students,

One sample of a 24-hour urine was
collected from each of the patients and the control
subjects. The samples were collected from the
patients on presentation while still ambulatory
and on free diet. They were collected in large
plastic containers made available to the patients
at the time of the request. The 24-hour urine of
both the patients and the controls were analyzed
for volume and calcium concentrations.

In Nigeria, urinary calcium was measured
by the Ethylenediamine tetra-acetic (EDTA)
titrimetric method’ and in Edinburgh it was
measured by the Atomic Absorption

spectrophotometry method.'® Statistical analysis
used was the student t-test, with the Fishers’ F-
test of differences in variances being always
applied before its use. If the F-test was
significant, the modified Z-test and not the
ordinary t-test were applied. Accepted level of
significance was P<0.05.

Results

The mean ages of the patients were 40.75+16.8
years in Nigeria and 45.30+15.76 years in
Scotland. The mean ages of the control subjects
were 35.72+7.5 years in Nigeria and 47.79+8.3
years in Edinburgh. The difference between the
mean ages of the patients and those of the controls
were not statistically significant in Nigeria
(P<0.01) and in Scotland (P<0.50). The
difference between the mean age of the patients
in Nigeria and the patients in Scotland was not
statistically significant (P<0.20) but the
difference between the mean ages of the controls
from both centers was statistically significant
(P<0.001).

Table 1. Comparison Between Nigerian And Kdinburgh Stone

Disease Patients And Their Control

Urine Excretion Enugu Edinburgh
Patients Control “p” Patients Control “p”
(n=12) (n=136) (<0.05) (n=55) (n=30) (<0.05)
1.Volume
(litres/24 Hours) 2.31+£0.15 1.77%0.14  0.025 2.28+0.13 1.92+0.10  0.05
2.calcium
(mmols/24Hours) 3.28+0.58 2.33+0.21 0.10 6.81+0.46  5.86+0.61 0.025
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lable 2: Comparison Between Patients Of Nigeria And Edinburgh And Controls Of Nigeria And

Edinburgh
Urine Excretion Patients Controls
Nigeria Edinburgh  “P” Nigeria Edinburgh ~ “P”
(n=12) (n=755) (<0.05) (n=12) (n=30) (<0.05)
1.Volume
(Litres/24Hours) 2.31+0.15 2.28+0.13  0.50 1.76+0.14 1.92+0.10  0.20
2.calcium
(mmols/24Hours) 3.28+£0.58 6.81£0.48  0.20 2.33+0.21  5.86+0.61  0.028

The value and comparisons of the 24-hour urine
excretion are represented in details in Tables 1
and 2. In Nigeria, mean 24-hour urine volume
of 2.3140.15 liters and mean 24-hour calcium
excretion of 3.28+0.58mmols in patients was
higher than in the controls, which were
1.77+0.14litres and 2.33+0.2 [mmols
respectively, but the difference was significant
for the urine volume only (P<0.025). In Scotland
corresponding values were significantly higher
in patients than in controls (P<0.05 and P<0.025
respectively). Mean calcium excretion of
6.81+0.48mmols/24hours in Scottish patients
was appreciably higher than the mean calcium
excretion of 3.28+0.58mmol/24hoiurs in
Nigerian patients, though not statistically
significant. But the difference in calcium
excretion between the control subjects in Nigeria
(2.33+0.2mmols/24hours) and in Scotland
(5.86+0.6 lmmols/24hours) was statistically
significant (P<0.001). The difference between
the urine volumes of the controls in Nigeria and
Scotland was also statistically significant
(P<0.025), being higher in patients from
Scotland.

Discussion
Urinary calcium is higher in all Scottish subjects,

both patients and controls, than in the Nigerian
subjects. The high mean calcium

excretion of 6.8 1 mmols/24hours in patients and
5.86mmols/24hours in controls from Scotland are
comparable with previous reports from Britain®.
Low value for mean calcium excretion as
obtained for Nigerian patients and their controls
have been reported previously for black African
populations in the West, Central, East and South
Africa "2,

The range of normal urinary calcium
excretion in developed countries of Europe and
America varies between 5 - 7.5mmols/24hours
1314 If the upper limit of 7.5mmol/24hours which
is commonly applied to men in studies from
Europe is also applied in this study, then 40% of
the patients and 21% of the controls in Scotland
are hypercalciuric, while only 8.33% of the
patients and none of the controls in Nigeria are
hypercalciuric. Idiopathic hypercalciuria has
been found to be 31% - 35% in British subjects
1516 and 40% - 42% for North American patients
"An effort has been made previously to
determine the range of normal values for urinary
excretion of calcium for a Nigeria population ',
It was found that the range of normal value was
1.91 - 2.75mmol/24hours. If this upper limit of
normal of 2.75mmol/24hours is applied to the
Nigerian patients in this study, then comparable
values of 41.7% of patients and 36.8% of the
controls will be hypercalciuric.

These values may be tenable since normal
ranges of urinary calcium excretion varies from
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one country to another and may also vary even
within the same country '°. Thus, it may
erroneous to apply the upper limit of normal in
one country for the determination of
hypercalciuria in another country. In absolute
terms, therefore, urinary calcium level is higher
in subjects from Scotland, but in relative terms,
the same proportions of the patients and the
controls may be hypercalciuric in both Nigeria
and Scotland. Studies have even shown that
absolute hypercalciuria is not a sine-quanon for
idiopathic calcigerous stone formation. Rather,
all idiopathic stone formers can be said to be
relatively “hypercalciuric™ in relation to their
control population no matter the level of their
calcium excretion ',

The higher urinary excretion of calcium
found in the patients than in the controls in both
cerniters are consistent with reports from several
investigations.
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