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INTRODUCTION

Being a stone bearing area, the research work in

Egypt should have Tithiasis as one of 1ts objectives.

Therefore this work is aimed to identify the chemi-
cal and infrared spectroscopic pattern of renal calculi in

the Egyptians.

The work will include the analyses of the stones by
the conventional chemical method and by other physical
methods as the polarising microscope and infrared spectro-

Scony.

A comparison will be done between the various methods
for accurate identification of chemical constituents of
lithfasis. Also an attempt is made to explain the potent-
ial mechanisms which help shaping calculi into comma, Bbran-
ched, spherical and jack stone ferms. Revealing such pro-
cesses would assist the clinician facing problems of growth,

surgical removal and the prevention of stones.
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REVIEW OF LITERATURE
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EPIDEMICLOGIC ASPECTS OF URDLITHIASIS

The incidence of upper tract uwrinary calculi varies
greatly with age, sex and geographic distribution. Also
there are certain stone waves or flares during different
periods of history. Therefore Aprdersen {1973} felt that
at least two separate epidemiologic factors are invelved
in the genesis of urinary calculi. The first of these
may be considered intrinsic as the effect of heridity, age
and sex on the incidence of calculi. The second factor
being extrinsic or environmental including climate, water
intake, dietary pattern, effect of geography and different

occupations.

I- Intrinsic Factars

1- Heredity

Urinary calculi are noted to he relatively rare in the
African Bantu natives (Modlin, 1389), the related North
America negro and the native born israeli (Frank et al.,
1959). It seems that resistance to urinary stone disease
is part of the natural selecticon of individuals for per-
sistence of their race in areas having relatively hot cli-
mate. Conversely the stone disease is common in some col-

der areas of the world, as Helland and Scotland.
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The familial incidence of urinary stones in relation
to heredity has been studied by McGeown (1360} and Resnick
et al. {1968). They concluded that urolithiasis requires
a polygenic defect. Furthermore they found that the stone
incidence is higher in the families of stone forming pat-
jents than those ¢f non stone formers. Pridgen et al.
{1968) showed that the parents and siblings of stone for-
mers more aoften produced stomes than the corresponding

relatives of the spouses of patients.

Renal tubular acidosis is one example of a hereditary
disease associated with stone formation. Also cystinuria
is another example of familial transmission of a type of
urinary Jithiasis that is definitely hereditary. It is a
homozygous recessive disease. The genetic defect is that
of excessive excretion of cystine, ornithine, 1ysine and
arginine., Only cystine becomes insoluble in urine.
Strangely encugh the great majority of cystinuric patients
do not develop urinary calculi {King, 1967). It appears
that at least two gene defects are required to predispose
some cystinurics towards formation of cystine calculi, and
only patients carrying the additional genetic defect that

forms these stones.

2- Age and sex

Blacklock {1969) found that the peak age incidence of

urinary calculi occurs in the third to fifth decades and
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that about three males are affected for every female. These
findings are confirmed by the work of several authors {Burk-
land and Rosenberg, 1955, Frank et al., 1359; Prince and
Scardino, 1960).

The tendency towards stone formation in childhoaod is
apparently equal, as regards sex, as reported by Prince and
Scardino (1960). Finlayson (1374) explained this observa-
tien on the basis that lower serum testostercne levels in
women and children may play a role in the protection against

lithiasis.

Furthermore Welshman and McGeown (1376} have demonst-
rated increased urinary citrate concentrations in the urine
of females, and they postulated that this may afd in protec-

ting females from calcgium uroltithiasis.

II- Extrinsic Factors

1- Geography

Geography has some influence cen the incidence of urin-
ary calculi and on the types of calculi that occur within a

given area.

In reviewing geographic surveys Finlayson {1974) sta-
ted that high incidence areas for urinary stone disease
include the British Isles, Scandinavia, Mediteranean coun-

tries, Central Europe, northern Australia and the United
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States. Low incidence areas include central and south
America, most of Africa and those areas of Australia pop-

ulated by native aborgines,

Andersen (1969-1973) emphasized the difference of
stone incidence pattern in the industrialized and devel-
eping groups of countries. Whereas in the European count-
ries there has been in the last century a major change in
the recorded pattern of stones from a predeminance of cal-
culi of the iower urinary tract in the early century to a
predominance of stones of the upper urinary tract today.
This contrasts with the present positien in India and
Thailand where vesical stones are commoner than upper
urinary tract stones.

The pattern in countries of intermediate economic devel-
opment, as the Middle East, shows a moderate incidence and
that the change of pattern has taken place about fifty

years later than in Great Britain and is still incomplete.

Stones from &reat Britain, Scotland and Sudan are
similar and are compeosed mainly of mixed calcium oxalate
and calcium phosphate. In other areas of the world most
upper urinary tract stones are composed mainiy of magnes-
tum  ammonjum phosphate (Suter and Wooley 1970b, 1971).
Upper urinary tract calculi composed of uric acid tend to

be more common in Israel and Czechoslovakia.
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Z2~ Climatic factors

Climate is found to influence the prevalence of uro-
lithiasis. Blacklock {1969} in a survey on personnel of
the Royal Navy found an increased incidence of urolithi-
asis in personnel working in hot climatic conditions, as
engine rooms personnel and cooks. Also seamen, whe have
served in areas where tropical weather conditions prevea-
led had a higher stone incidence. In accordance, Prince
and Scardino {1960) in a statistical analyses of urolith-
iasis in the socuth eastern United States found that the
peak incidence occurred in July, August and September.
E1Tliott {1975} concluded that peak incidence occurred

during periods of above average temperature.

1t seems that hot climate by incresasing perspiration
leads to hyperconcentration and acidity of urine which
contributes to stene formation. The cnset of symptoms
beginning within few months after being exposed to hot ¢cli-

mate {Pierce and Bloom, 1945}.

3- Hater intake

In a study by Frank et al. {1959} low urinary output
was increminated as regard increased risk of stone forma-
tion. This was related to the drinking habits of the
people living in Israel. European immigrants had the low-

est output and highest stone incidence as water intake was
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low inspite of change of climate., Compared to this, native
born Israelies had a relatively higher urinary ocutput and

lower stone incidence.

In accordance, Blacklock (1969) by increasing urinary
output in navy personnels servicing in temperate zones was

able to decrease the incidence of urolithiasis in them.

The mineral content and the state of water may have a
certain effect on 1ithiasis. Mates [1969) found that a
high content of magnesium and iron and a high total hard-
ness of drinking water may have a protective effect against

urinary calculi.

4- Diet

There is no doubt that unsuitable food makes for a
shortage of protective substances in urine ¢or jeads to an
increased urinary excretion of substances that may help

stone formation.

Andersen {1969-1973) found that in developed countr-
ies, there appears to be a parallelism between averall
incidence of upper urinary stones and a rise in the stand-
ard of living. Changes of diet structures or habit and
other concomitants of modern civilization may be of major
impoertance. Diet rich in anima! proteins and fat and a

lower carbghydrate consumption have been implicated.
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