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Good observation has brought to light that a large-framed,
relatively infertile, hypertensive woman who gives a story of
a meno- and metrorrhagic climacteric period and a late
menopause, and who has diabetes, is likely to develop
endometrial cancer. It is of interest that of the 134 patients
admitted to Groote Schuur Hospital during the period 1952
57, 27 had either frank diabetes or abnormal blood-sugar
curves. A further analysis of this finding will' be presented
shortly.

Bleeding after the menopause may be found in association
with large ovarian tumours-whether malignant or benign,
functioning or non-functioning. Obviously the bleeding
found in association with functioning tumours is mainly due
to hyper-oestrogenism. The endometrium responds to the
hormonal stimulus and with the flow and ebb of the circulating
oestrogen it either grows or sloughs. In all probability the
uterine bleeding found in association with large genita!
tumours is due to the various congestions mechanically pro
duced by these lumps.

Sloughing and ulceration of a surface will result in bleeding.
It is therefore also found in cancers of the vulva and vagina,
whether primary or secondary.

Sarcomata of the genitalia are uncommon and may be the
cause of bleeding.

As a general rule fibroids decrease in size after the involu
tionary change of the menopause. However, bleeding may be
caused if the fibroid increases in bulk owing to a degenerative
change or if it becomes submucous and pedunculated. Erosion
of the surface of the fibroid tumour may result in profuse
bleeding; in rare cases this occurs also with benign vaginal and
vulvallesions.

Oestrogen excess. As normal endometrial bleeding· is
dependent upon hormonal influences, and as oestrogens are
endometrial 'building' hormones, it does not require any
stretch of imagination to realize that if oestrogens are adminis
tered for long periods, e.g. for controlling adverse menopausal
phenomena, endometrial growth will result. Variation in the
amount of circulating oestrogen will affect the endometrium,
and may produce sloughing with concomitant bleeding. The
same effects will be produced by tumours that produce
oestrogen, e.g. granulosa-cell tumours or thecomata. In some
women, for an inexplicable reason, a rejuvenescence of the
ovaries occurs postmenopausally. This will result in oestro
gen secretion, in turn followed by vaginal bleeding. Curettage
will reveal endometrium in the proliferative phase.

Oestrogen deficiency, on the other hand, leads to vaginal
and endometrial cellular atrophy. Haemorrhagic 'spotting'
from these surfaces may therefore occur in the clinical con
ditions of senile vaginitis and senile endometritis. Of great

importance, however, is the fact that with cellular atrophy
infection may readily supervene. Both acute and chronic
infection may produce a blood-stained vaginal discharge.
Should the cervix be occluded, pus will collect in the uterus,
which gradually distends and becomes a veritable bag of pus
-pyometra-a condition "frequently associated with uterine
cancer.

Trauma. With the decrease in oestrogens following the
menopause, the supports of the genitalia are adversely
affected and symptoms and signs of a previous 'weakening' in
this region may become aggravated. A prolapse may pro
ceed apace and unless properly attended to will become com
plete. As the cervix is at the tip of the now inverted vagina,
the area around it gradually becomes denuded of epithelium
because of constant trauma and a poor return of venous
blood and lymph. The ulcer so formed remains indolent
until treated by vaginal replacement, hormone administration
and cleanliness. An improperly fitting or rough-surfaced
pessary will also erode away epithelium and be responsible
for the production of an ulcer with bleeding. Vulval and
vaginal injury by rape or by accident (falling on a hard
object) will obviously cause bleeding.

Extra-genital bleeding. Tot infrequently women state that
their underclothes are bloodstained but that they cannot
locate the origin of the bleeding;. it may come from the
urethra, vagina or anus. Inspection may reveal a caruncle or
a bleeding pile, or the history and physical findings will point
to urinary, anal or rectal pathology.

CONCLUSION

Very briefly most of the major causes of post-menopausal
bleeding have been discussed. It must always be borne in
mind that, no matter whether, for example, senile vaginitis
or a urinary caruncle is found, the onus of making sure that
a hidden cancer does not exist in the genital tract
falls squarely on the shoulders of the medical attendant. It
certainly will not benefit the patient if she is treated for senile
vaginitis when, in addition, she has a cancer of the endo
metrium.

No woman who suffers from post-menopausal bleeding
should be treated before cancer has been properly excluded.
Any deviation from this principle will lead to untold and
unnecessary suffering. The treatment for cancer is radical and
possibly even maiming. The longer the disease has been
missed clinically, the poorer are the patient's chances of
survival. How sad it is to know that more mistakes in diag
nosis are made by not thinking than by not knowing! To
gether we must be on guard against this meqtal trap of slug
gish thought and deed.

CONSIDERATIO TS ON THE AETIOLOGY OF URINARY CALCULI*

.CYRIL WIGGISHOFF, M.A., B.M. (Oxo..), ER.C.S. (E 'G.), F.R.C.S. (£DIN.), Johannesburg

-,

In 1934 Mr. Swift loly,' Senior Surgeon to St. Peter's Hospital
for Stone, London, whose book on Stone is a classic, remarked
in his Ramon Guitteras lecture to the American Urological
Association that the incidence of urinary stones had greatly
diminished in the previous century. This had occurred principally
in countries where living standards had improved, and mainly
amongst children and young adults. In marshalling factors he
considered to be of importance in the aetiology of urinary calculi
he brought out the following points.

* This paper was presented at the Surgical Club of the University of Illinois,
Chicago, 12 June 1958. -

CA) Geographical distribUliotl. Well demarcated areas exist
where stones are more commonly found. These areas differ from
one another geologically, climatically, and phylogenetically, and
no common denominator to account for the higher incidence of
urinary calculi in the populations of these localities has been
found.

(B) Diet. Urinary stones are commoner where cereals are the
staple food, and this ties in to a certain extent with the geographical
distribution of stones, but by no means explains it completely.
For instance, Southern China, which is a stone area, has rice
as its staple diet, yet this is generally considered to have a lower



S.A. TYDSKRIF VIR GENEESKUNDE10 Oktober ·1959

stOne-forming potential than cereals such as whole-meal flour or
oatmeal. At the time of this lecture, vitamin A was in vogue
as an aetiological factor in urinary lithiasis; it was believed that
the desquamated epithelial cells resulting from a deficiency of
vitamin A formed nuclei on which urinary salts were precipitated,
but this theory, attractive from a therapeutic point of view, is
now largely discredited.

(C) Disease. I. Immobilization leads to decalcification of
the skeleton and this may give rise to the formation of renal
calculi. This occurred frequently in cases of tuberculosis when
immobilization was first instituted as part of the treatment of
this disease, and it still occurs in patients who are paralysed by
poliomyelitis and other conditions. 2 .

2. Urinary stasis is a potent factor in calculus formation;
the most frequent examples of this occur in hydronephrosis and
in bladder-neck obstructions.

3. Urinary infection is often associated with urinary lithiasis
but it is difficult to determine in most instances whether infection
is the cause or the effect of the stone.

4. Hyperparathyroidism appears to be a more frequent factor
in the incidence of bilateral or recurrent urinary calculi than
was at one time recognized,"- 5 but reports on the association
of the two conditions vary enormously.

(D) Metabolic defects. Certain individuals have increased
urinary excretion of uric acid, cystine or xanthine amongst other
products of body metabolism. These substances may precipitate
to form calculi but their presence in urine does not mean that
calculi will neeessarily be formed.

In concluding his lecture, Swift Joly stated the theory of the
mechanism of stone formation as understood at that time: 'Normal
urine is a supersaturated solution of stone-forming salts held in
solution by the adsorption action of the urinary colloids. Any
condition which reduces the surface area of the colloids reduces
the solubility of the stone-forming salts'.

In the past quarter of a century much work has been done to
elucidate the causation of urinary calculi and many concepts
have been refuted or have had to be modified. Most work has
been to discover why stones form, but little has been done to
explain how they form. The first major advance in this field was
made by Randall,· who in 1937, reported the results of his ob
servations on kidneys which .he had laboriously and painstakingly
dissected at autopsy. He discovered minute calcium plaques in
the interstitial tissues of the renal papillae. Small calculi were
seen arising from these plaques where they had eroded through
the papillary membrane and he believed they form the nuclei
on which the urinary salts precipitate. This process was thought
to be a degenerative one, and no further advance was made until
1953, when Carr' put forward his theory on the formation of
renal calculi. He examined kidneys by micro-radIOgraphic tech
niques both at operation and at autopsy. The kidneys were cut
in fine slices and any calculi, no matter how small, were analysed.
By this technique nearly all kidneys from patients over 9 y~ars

of age were shown to have concretions large enough to be VISIble
to the naked eye. It was demonstrated that in reality the plaque
described by Randall is composed of multiple concretions aggre
gated together. Smaller concretions gravitate to join the larger
ones at the tips of the papillae. Behind the base of a large stone
smaller ones are found and, behind these, concretions of diminish
ing size. This explains why some patients continue to pass one
stone after another from the same calyx. The kidney contains
extensive lymphatic plexuses from which efferent vessels pass
through the hilum along the renal vessels to the para-aortic glands.
There is a ready communication between the calyces and these
Iymphatics as evidenced by the pyelolymphatic backflow that
occasionally occurs during retrograde pyelography. It would
appear that these concretions are normal structures due to the
precipitation of salts, and their mechanism of excretion is thro~gh

the Iymphatics in a manner analagous to the removal of foreign
particles from the alveoli of the lungs to the mediastinal lymph
nodes. Renal calculi may arise when the drainage mechanism
breaks down as a result of one of the following factors:

(a) Overloading of the excretory mechanism by an excessive
number of microliths, as occurs in disorders of calcium meta
bolism.

(b) Impairment of lymphatic drainage cal:lsed by fibrosis con
sequent on inflammatory processes. ConcretIons become arrested,
pressure causes necrosis, and seepage of urine takes place. Once
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this communication with the collecting system has been established
a true renal calculus is born. By diffraction X-ray analysis these
concretions have been found to be identical in composition with
renal stones.

Urinary calculi are composed of salts and colloids and until
fairly recently· most attention has been focused on their salt con
tent. With advances in colloid chemistry the urinary colloids
are attracting more serious study but much remains to be done
in this field. In 1946 Priens-1O published the first of his classical
papers on the composition of urinary calculi and refuted much
that had until then been accepted as fact. Crystalline substances
may be analysed by chemical, optical or X-ray methods. Before
Prien's work chemical analysis had been relied on to determine
the composition of urinary calculi, and this had given rise to
many false presumptions. Prien employed methods which are not
only more accurate in analysing crystalline materials, but which
may also be employed in the analysis of minute quantities of
ground material taken from different portions of the stone. Over
6,000 urinary calculi were eventually analysed by these methods
and were divided into the following groups:

(a) 67 %were pure calcium oxalate or mixtures of calcium oxalate
and apatite. These are the 'hemp seed' stones which usually
arise in acid sterile urine.

(b) 21 % were phosphatic calculi, which include pure stones
of triple phosphate and mixed stones composed of triple phosphate
and apatite. These 'staghom' calculi occur most often in alkaline
infected urine.

(c) 6 % were uric-acid calculi.
(d) 4 % were cystine calculi.
(e) 2 % were xanthine and indigo calculi.
Apatite is a complex calcium phosphate, sometimes containing

carbonate. Calcium carbonate as such is not found in urinary
calculi. By these studies, the theory that calculi developed on a
nucleus of pus, desquamated cells or bacteria was shown to be
highly improbable and it has lost ground ever since.

The hypothesis has been advanced that urine is a supersaturated
solution of salts which precipitate at varying pH, thereby forming
centres of crystallization which act as nuclei for the further de
position of urinary salts. The composition of urinary stones
would then depend on the degree of supersaturation of the various.
salts and the pH of the urine at any time. With increasing alka
linity the solubility of apatite and triple phosphate diminishes
markedly, while the solubility of calcium oxalate remains fairly
constant. Infection influences stone formation largely through
its effect on urinary pH. As was demonstrated by Prien, only
about 21 % of calculi are associated originally with infection.
These are staghorn calculi of triple phosphates, either pure or
mixed with apatite. It should be noted, however, that not all
staghorn calculi are associated with infection. Pure apatite stones
are not common, but when they occur, they are frequently staghorn
and the urine is acid and uninfected. Analysis of a series of triple
phosphate stones has shown them to be associated most frequently
with the following organisms:ll Micrococcus 38 %, B. protells
24%, E. coli 12%, Pseudomonas 12%, Aerobacter 5%, Sta~hYlo
coccus 5%, Streptococcus 4 %. These are the so-called urea
splitting' organisms, which produce ammonia and thereby render
the urine alkaline. The influence of the urinary pH on stone
formation has formed the basis of the treatment of urinary lithiasis
in which the pH of urine is altered by various drugs. The dilution
of the urinary salts by a high urinary output consequent on high
fluid intake has also been advocated for many years. Unfortun
ately, as a result of improved methods of chemical st~dy, seri0l:ls
doubt has been cast whether, in fact, the stone-formmg salts m
urine are in a supersaturated stateY

As already noted, the importance of urinary colloids has. been
assumed for a long time, but not until recently have SUItable
methods for their study been devised. Colloids, or materials
in a state of colloidal suspension, are in a position between the
microscopic and molecular systems. They appear to be clear to
the naked eye or when viewed under the ordinary microscope.
When examined under the ultra-microscope they exhibit Brownian
movement. It has been estimated that I g. of colloidal material
in urine has a surface area of approximately 5,000 square metres.
One of the most important consequences of this is the unsatura
tion of the ions located on the surfaces of the colloidal particles,
causing adsorption of ions dispersed in the surrounding medium.
This is accompanied by the formation of electrical charges around
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the particles, preventing their coalescence into larger ·aggregates.
Furthermore, sedimentation of finely divided particles may be
almost completely counteracted by the Brownian motion of the
colloid. Certain electrolytes are effective in the precipitation of
some colloids and, as concentration of urine relatively increases
the I?roportion of electrolytes and decreases the proportion of
collOIds, the possibility of their precipitation is thereby greater.
ThIS may explain dehydration as a factor in stone formation.

In 1951 ButtI3 published his paper on the role of the protective
urinary colloids. .It is a well-known fact that urinary calculi are
extremely uncommon in the egro races irrespective of their
social, economic or domiciliary status. Butt found that the col
loidal activity in the urine of Negroes was much higher than in
Whites. In fact the only urine from a egro which showed Iow
colloidal activity was from one who was found to be harbouring
a renal calculus. Urine from White patients with urinary calculi
displayed significantly lower colloidal activity than in the control
group \vithout stones.

As more and more work is done on this important problem,
so the issues become more complex. What 25 years ago could
apparently be explained by a relative simple theory has been
replaced by a number of complicated physical and chemical
phenomena which are difficult to correllate; and still we seem

no nearer a solution to the problem. This is reflected by the
fact that in a quarter of a century no real advance has been made
in the prophylactic treatment of urinary calculi. .

SUMMARY

The literature of the past quarter of a century on the aetiology
of urinary calculi is reviewed. Although the concepts regarding
the formation of urinary stones have had to be modified as a
result of the advances in chemical and radiological methods of
investigation, no real advance in the prophylaxis of urinary
lithiasis has resulted.
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ORAL HYPOGLYCAEMIC AGENTS I_ DIABETES MELLITUS*

CHLORPROPAMIDE A ID OTHER HYPOGLYCAEMIC AGL ITS IN DIABETES, WITH SPECIAL REFERENCE TO
CHLORPROPAMIDE I SECO!'.'DARY TOLBUTAMIDE FAILURE

J. B. HERMAN, B.sc., M.B., CH.B., Deparlment of Medicine, University of Cape Town

The comparative action of various hypoglycaemic agents used in
diabetic patients was studied.

Glucose-tolerance tests and fasting blood-sugar estimations were
charted in a number of patients over a period of years. This
long-term study, in which each patient acted as his own control,
yielded interesting information about the natural course of dia
betes, shO\ving remissions and relapses in the disease. The sul
phonylureas, carbutamide (BZ 55), tolbutamide CD 860, Rastinon,
Artosin) and chlorpropamide (Diabinese) were used successively
in the same patients.

Carbutamide was shown to be a very effective hypoglycaemic

• Abstract of paper presented at Research Forum,. University of Cape Town,
1 September 1959.

agent-some cases showing a normal glucose-tolerance test in
addition to normal fasting blood-sugar levels.

Tolbutamide was not quite as effective as carbutamide. Second
ary tolbutamide failure and the subsequent response to the latest
sulphonylurea, chlorpropamide, were demonstrated.

In 26 diabetics, in whom the disease started in maturity and
who were treated with chlorpropamide, 23 showed a good or
moderate response, and 3 no response. one of a further 4 acute
onset (juvenile type) diabetics showed any response to a trial with
Diabinese.

Chlorpropamide was thus found to be a powerful hypogly
caemic agent in diabetes of late onset and also in secondary
tolbutamide failure.

FORTHCOMING INTERNATIONAL MEDICAL CONFERENCES

The FirSl lnternational Congress on Medical Photography and
Cinematography will be held in Cologne, Germany, on 27-30
September 1960, in connection with the 'photokina' on 24 Sep
tember-2 October at Cologne. The purpose of the Congress will
be to show the present status of photographic and cinemato
graphic exposure and reproduction technique in medicine. The
Congress has been organized by the Deursche Gesellschaft fiir
Photographie e. v., Neumarkt 49, Koln, Germany, who will
supply detailed information on request. The programme \vill
not be available until May 1960. The closing date for registration
of lectures will be 15 March 1960 and the closing date for registra
tion of personal participation \vilI be 1 August 1960. The registra-

tion fee will be DM 30.00 until 1 August 1960, but after that it
will be DM 40.00. A day ticket will be DM 10.00.
The Sel'elllh International Conference of the International Society
of Geographical Pathology will be held in London. on 28-30 June
1960. The subject of the Conference is 'Eclampsia and pre
eclampsia in pregnancy'. Members who wish to contribute to
the scientific proceedings are requested to submit titles and type
written abstracts of their papers to the Secretary General, Prof.
Fred. C. Roulet, Schaublin-strasse 17, Basel 24, Switzerland,
not later than 29 February 1960. Further particulars may be
obtained from the Secretary General or from Prof. B. J. P. Becker,
Department of Pathology and Microbiology, University of the
Witwatersrand, Johannesburg.
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