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INTRODUCTTION

Ancient man was undoubtedly afflicted with stone just
as man is now. Riches (1968) referred to a2 stone that
was found in the pelvis (presumably bladder)of an Egyptian

skeleton estimated to be over 7000 years old.

Sir Henry Thompson (1873) was interested in medical
therapy of bladder stone and suggested the pessibility of
treatment of bladder stone by dissolution. Galen,treated
stone disease with wine and honey, parsiey and caraway seed,
and Howship recommended administration of alkalies or acids

to arrest calculi.

Dissolution of remal calculi was first attempted
using irrigation via retrograde ureteral catheters by Suby

and Albright, (19433%. With the advent of jercutaneocus neph-

[}

[
]
Hoy
H
m
3]
+
J-
-
4]
=

rostomy, large bere nephrostomy tubes that zoul:
perfuse and drain the pyelocaliceal system hecame avail-

able ‘Newhouse and Pfister, 1982).

[his thesis will attempt to discuss the most recent

B

methods and trials of the dissolution of rensl stones.First,

the epidemiologic factors in the incidence of urolithiasis

will Se discussed, such as, heredity, age, sex, geogrzpny,
envircnment and occupation or econonmic level., Next,dodern

tneories of etiology of urinary lithiasis will be discussed.
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Special aspects of eticlogy will be discussed prior to the'’

dissolution of each type.

Dissolution of uric acid calculi will be discussed
first as it is the best type responding to dissolation ther-
apy, followed by dissolution of c¢ystine calculi, stones of
urinary infection and calcium stones respectively. Routes
of administration of the solvents will be mentioned on
discussing the dissolution process of each tyvpe , either
orally, parentrally (by intravenous fluids) or by direct
irrigation methods. Afte; discussing the dissoclution of
each type of stones we will give a note about the preven-
tion of recurrence of this particular type which is of
Zreat inportance as the danger of recurrence in many cases
may be 3¢ sericus that it couldi end with loss of the kid-

ney and hence called "Stone Cancer".

A note about the rare tvpes of stones will »e dis-

cussed briefly at the end of the thesis.

Central Library - Ain Shams University



EPIDEMIOLOGIC ASPECTS OF URQLITHIASIS

Andersen (1973) presents an interesting multifaceted
theory of urinary calculi. He feels that there are at
least two separate epidemiologic factors involved in the
genesis of urianry calculi . The first factor may bHe
considered intrinsic. Intrinsic factors are related to
the inherited biochemical or anatomic make up of the indi-
vidual as well as age and sex. The second factor may be
considered extrinsic. Extrinsic factors are alsc termed
"environmental factors". These factors include: climate,
water, dietary patterns of populations and different occu-

pations (Drash, 1G86).

A- INTRINSIC FACTORS

T- Heredity:

Underlying all epidemiologic concepts of causaticnh

urinary calculi is the role of heredity.Numerous authors

iy
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have noted that urinary calculi are reiaztively rare in
the North American, Indian, the Negros of Africa and America,
and the native born Israeli, It would appear that resist-
ance to urianry stone disease has been part of the natural
selection of individuals for persistence of their race in
areas that have relatively nhot climate. Conversely , the

incidence of stone disease is known to be highest in some

nf the colder temperate areas of the world, These areas
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are populated primarily by Eurasians and caucasians.Though
the incidence of bladder stones seem to be related prima-
rily te dietary habits and malnutritieon in underdeveloped
countries, dietary improvement over the years has probably
resulted in a change of the site of occcurrence of urinary
calculi from bladder to kidpney (Sutor, 1972). 1In other
words, the hereditary capability of forming stones persists

while the anatomic site has changed.

Genetic studies have been performed by Resnic et al.
{1968) and Mc Geown (1960). These authors conclude that
urelithiasis requires a polygeni: defect. In addition gene-
tic predisposition to ufinary lithiasis has partial pene-

*rance, 50 that the severitvy of stone disease may

v differ
frem generation to generation even though the individual

hWas the gene defects necessary for urinary lithiasis.

White et al, (1968) caution against accepting famii-
ial or hereditary theories of stone formation too readily,
however. They studied stone formers and their spouses and
similar pairs of non stone formers. They noted that urinary
caleium excretion was significantly higher in spouses of
stone formers than in control persons of the same sex in
non stone forming households. Hence, household diet as well
as familial tendencies must be considered in theories of

etiology of urinary lithiasis.
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Renal tubular acidosis is one of the hereditary dis-
eases that has certainly been associated with frequent epi-
sodes of urianry lithiasis. Nephrolithiasis and nephrocal-
cinosis have been reported to cccur in almost 73 per cent
of patients with this disease (Dretler et al., 1963;Marquardt,
1973). Incomplete renal tubular acidosis alsc appears to
be transmitted as hereditary trait thatr results in urinary

lithiasis.

Cystinuria is a prime example of familial transmittion
of a type of urinary lithiasis that is definitelyv hereditary,
it is homozygous recessive disease (Crawhall and Watts,1968).
The genetic defect is that of excessive excretion of cyst-
ine, ornithine, lyvsine, and arginirne (mnemonic COLA). Only
cystine becomes 1nsoluble in urine. Interestingly , some
patients with cystinuria do not develop urinary calculi(King,
18967, 1971). It therefore appears that at least twc gene
defects {again polygenic) are required ro predispese sonme
cystinuric.s towards formation of cystine urinary calculs

{Drash, 1G986).

2— Ace and Sex:

drash, (1986) observed :that the peak age inciience
of urinary calculi occurs iz the third to fifthr decades.

About 3 males are afflicted for every female. Several authors
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have pointed out that the maximum incidence of urinary lith-
iasis appears to occur in the 30 to 50 year age group(Bailey
et al., 1974; Burkland and Rosenberg, 1955;: Fetter and
Zimskind,1961; Frank et al., 1959; Prince and Scardinc

1960).

But when does uroclithiasis begin?

Drash, (1986) also reported that the majority of pa-
tients report onset of disease in the second decase of life,
with decreasing onset through the third, fourth, and fifth
decades, Urinary calculus disease has a tendency to per-

sist over an individuals life.

In females most upper urinary tract calculus disease
is caused by chronic wrinary tract infection or metabolic
defects such as cystinuria or hyperparathyroidism. On the
other hand, most upper urianry tract lithiasis throughout
the world is accounted for by recurreat idicpathic calci-

fic or uric acid calculi in males (Lonsdale, 1968),

Several authors have commented upor the apparently
equal tendency toward urinary lithiasis in males and fema-
les durinpg childhod (Malek and Kelalis, 1975: ®rince and
Scardino, 1960). This observation Coupled with repcrts
that increased serum testosterone levels resulted in inc-
reased endogenocus oxalate production by the Liver {Lisc and

Richardson, 1972), Led Finalyson (1974) to postulate that
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lower serum testosterone levels may contribute to some of
the protection of women (and children) against oxalate stone

disease.

Welshman and Mc Geown (1975) have demonstrated incr-
eased urinary citrate concentrations in the urine of fema-

les, and they postulate that this may aid ia protecting

females from calcium urolithiasis (Drash, 1986).

B~ EXTRINSIC FACTORS

I- Geography:

Numerous studies attempt to relate high or low incid-
ence to the geographic distribution of this disease {urinary
lithiasis).

There is a noticeable increase in urinary calculi in mount-

dneous areas.

Finalyscon (1974) reviewed several worldwide geogra-
phic surveys and stated that the United States is relatively
high in the incidence of urinary calculous disease for its
popuiation. Dther high-incidence areas are the British Isles,
Scandinavia, the the Mediterranian countries, northera India
and Pakistan, northern Australia, central Rurope, portions

of the Malayan Peninsula, and China.
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In certain other areas of the world there is a rela-
tivelv low occurrence of idiopathic urianry lithiasis.Low
incidence areas include Central and South America,most of
Africa , and those areas of Australia populated by native
aborigines. Many of the areas with a low incidence of stone
disease have warnm climates and large populations of native

inhabitants.

Geography has some influence on the incidence of
urinary calculi and on the types of calculi,

This influence could be summarised as follows:-

The capability of individuals to tramsport the intrin-

a
I

sic tendency toward urinary stone formation from area
to area makes it likely that the major tendencies con-
tributing to urinmary lithiasis are inherent ia the in-
dividual and the racial factors play an important role
in tne likelihood of the individual developing stone

tisease,.

Z- Inmprovement 2f the socicecononic factors can eliminace

arnienis Hladder rcalculi.

3- Anderson (1973) stated 1n his stone formeticn Gvpoth
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lithiasis, "dietary structure provides the baseline of
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stone incidence in all countries or regions'. He points

sh

P

out that certain types of geography tend to establ

dietary patterns e.g. the negro races.

4- Geography has an effect in terms of temperature and
humidity, which also seen to influence the incidence of

hyman urinary calculi.
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reduced incidence of symptomatic stone dis
who are more active at work are less likelv to be affec-

fed than those in sedentary occupation.

5- Some factors, e.g. the calciur content of water , which

seem an obvious stone forming factor de not appear to

be impertant in determining the incidence of srone
disease.
2- Wezter Intake:
Iwe Zactors involved in the relaticnsniy hetwesn water
intaxe and urolithiasis ars the volums 23f wzter inzested
anz tne mineral Or trace =lement coentent ~f the woTer Al
9% the region.
Jne of the prevailing assumptions i~ t-e liferature

of urolithiasis is thet increased water intzke angd increa-
sgZ urienry output decrease the incidence of urinary calcali
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