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More than 1250 urinary calculi were studied mineralogically and about 350 of these
samples were analysed chemically. In general, Si, Al, Na, K, Mg and Sr analyses
were carried out on the samples, and Fe and Zn analyses on some of them. Statis-
tical analyses were made on the results of the chemical analyses of the kidney
stones, and the regional distribution of the stones with different mineralogical com-
positions was also investigated. The distribution of the stones in the urinary system
was investigated as regards their positions in kidney, ureter and bladder, and also
their distribution among male and female patients.

Results of Mineralogical Analyses

1273 samples were used in the mineralogical analyses of the kidney stones. These
samples were taken during the operations carried out on the patients in seven
provinces, the most important of these sample groups being that obtained from the
Hacettepe University Hospital. Since the samples obtained from Hacettepe were
from patients coming from different regions, they should be regarded as a sampling
of Turkey in general. X-ray diffraction analyses carried out on 946 samples of the
Hacettepe group showed that 37.6% of the kidney stones were composed of only
whewellite, 31.0% of them were composed of a mixture of whewellite + weddellite,
11.7% of struvite, and 5.0% of whewellite + ammonium acid urate. Thus, we see
that more than 85% of the kidney stones were composed of these four minera-
logical groups and that two-thirds of them were either whewellite or a whewellite +
weddellite mixture. In the mineralogical analyses of 70 urinary system stones from
the province of Eskisehir far more stones were found to be composed of only
weddellite and of the mineralogical associations of struvite + ammonium acid
urate, and of whewellite + weddellite + ammonium acid urate than was the case
with the Hacettepe samples.

The mineralogical analyses of 53 urinary system stones from the province of Kayseri,
have shown that in comparison with the Hacettepe sample group there is an obvious
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increase in the samples composed of pure whewellite and struvite and an obvious
decrease in the samples composed of whewelllte + weddelllte mlxtures

In the mineralogical analyses carried out on 47 urinary system stones from the
province of Sivas, the percentage of the samples containing pure whewellite and
struvite is also very important. Furthermore, among the patients of this province,
there is a notable increase in the number of mineralogical combinations of whe-
wellite + ammonium acid urate and samples with cystine. '

In the 72 urinary system stones obtained from the province of Samsun, the percen-
tage of samples with whewellite - weddellite combination is higher than that of the
Hacettepe sample group. It is interesting to note, however, that the frequency of
the whewelhte + ammonium acid urate combination is lower.

Of the 59 urlnary system stones from the province of Erzurum, half of them are
composed only of whewellite. In the other half whewellite + weddellite, whewellite
+ ammonium acid urate and struvite are frequently found. e,

The major mineral types and the mineralogical compositions in the urinary system
stones of the patients in the province of Mugla are whewelllte whewelllte + wed-
dellite, and hydroxyapatite.

Existing Places of Stones in Urinary System

As a means of investigating the possible relation between the mineralogical com-
positions of the stones observed in the urinary system and the organs (kidneys,
ureter, bladder) where they are found, the distribution of the stones with available
status is given in Table I1. L : : I S

The point observed in this table is that about half of the ureteral system stones
under investigation are in the kidneys and the rest of them are about equally distri-
buted between the ureter and the bladder. The stone minerals and combinations
most commonly found in the kidneys are whewellite, whewellite + weddellite and
struvite. The stones with these mineralogical compositions can also be seen with
approximately the same frequency in the ureter. Although the stones of whewellite,
and with a combination of whewellite + weddellite, are common in the bladder, the
big change here is in the quantity of stones composed of struvite, whewellite + uric
acid and uric acid only. In partlcular this last type of urinary organ stone shows a
relatively big increase.

Distribution According to Sex of Urinary System Stones

In Tables lll a and b the distribution according to sex of urinary system stones is set
down in actual figures and again as a percentage. From these tables it is apparent
that:
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Results of Chemical Analyses

Of the urinary system stones under investigation, 350 of them, from patients of
different regions and with different mineralogical compositions, were analysed
chemically. Wet chemical methods were applied to Si and Al analyses whereas
atomic absorption methods were applied to Sr, Na, K, Mg, Fe and Zn analyses.

Silicium: Of the urinary system stones with this element struvites have the most,
and stones with hydroxyapatite, weddellite and whewellite + weddellite composi-
tions also have a considerable amount of Si tenor. Stones with organic composition
such as cystine, ammonium acid urate and uric acid have very little Si.

Aluminum: There is about 150 ppm of this element in urinary system stones of
organic origin and about 300 - 450 ppm in the others.

Zinc: The Zn content is high in urinary system stones with hyroxyapatite, but
there is a very important standard deviation in the results of the analyses. Urinary
system stones with weddellite and struvite also have an important quantity of zinc.
Stones containing uric acid have the lowest zinc concentrations.

Strontium: This element is to be found in relatively large amounts in the urinary
system stones containing Ca and Mg such as whitlockite, whewellite and weddel-
lite; furthermore Sr concentration is high in the stones with whewellite, but very low
in urinary system stones with ammonium acid urate and uric acid.

Iron: The distribution of this element in urinary system is very limited and, apart
from samples with whewellite + weddellite + ammonium acid urate, the Fe con-
centration takes place between 143 - 206 ppm.

Sodium : Na is the most abundant element in the urinary system stones
containing hydroxyapatite. Na concentration is very high (6000 ppm) in ammoni-
um acid urate and uric acid and Na concentration is also high in struvite. Na
concentrations of around 2900 - 3000 ppm are observed in whewellite, weddelli-
te, and in their mixtures. Na concentration is rather low in the other samples under
investigation.

Potassium: K concentrations are highest in urinary system stones with ammonium
acid urate. A potassium content of over an average of 3000 ppm has been found
among the urinary system stones with struvite, it averages around 2000 ppm in the
stones with hydroxyapatite. Average potassium concentrations are around
800 - 1000 ppm in the other types which are pure mineralogical phases of the urinary
system stones.

Magnesium: This is the major element in the urinary system stones with struvite and
whitlockite, and is found in very high amounts. The mineral which has magnesium
as a substitution element in the highest quantity is hydroxyapatite. Mg concentra-
tions between 1000 - 2000 ppm are observed in whewellite, weddelite and in their
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mixtures. Mg concentrations around 1600 ppm are determined in ammonium acid
urate from the urinary system stones with organic components, and concentrations
of this element are rather low in uric acid and cystine.

Results of Chemical Analyses of Kidney Stones with Different
Mineralogical Compositions

We must not forget that the samples under investigation in this paragraph are the
analytical results of kidney stones with similar mineralogical compositions of
persons living in different places and under different conditions. For this reason, it is
difficult to make valid comments on the results of the chemical analyses. However,
in spite of this basic difficulty, it is possible to make some observations (Table IV).

It has been observed that:

a) Struvite and hydroxyapatite can be identified as Na-rich kidney stones,
b) Stones containing ammonium acid urate are K-rich,

c) Stones with struvite are Si-rich,

d) Cystine forms a very poor stone, compared with the others, by the elements
being analysed, . . - :

e) Ammonium acid urate is poor in other elements apart from Na, K and Mg con-
centrations,

f) The existence of the minerals with organic components in kidney stones lowers
the trace element concentrations, at least in case of those analyzed here.

Chemical Compositions in Kidneys, -Ureter and Bladder T
of Some Kidney Stones

An attempt has been made to investigate this matter in kidney stones with whe-
wellite mineralogy (Table V).

{

Samples of stones of bladder origin containing whewellite are richer in Na, K and
Mg than those stones which are found in the two other organs, but poor in Al.

Furthermore, of the urinary system stones with whewellite, those found in the
ureter are poorer in Zn, Sr and Mg than those found in the kidneys and the bladder.

Results and Suggestions

1. Of the minerals making up kidney stones, whewellite, a combination of whe-
wellite + weddellite and struvite are the ones most frequently found. This triple
association accounts for 80% of the samples analyzed.

2. Itis obvious that whewellite and struvite minerals are frequently observed in the
stones taken from patients of the Kayseri region. .












