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occur, and thus the epithelial climate remains such as to
render the possibility of viral and genetic changes unlIkely.

5. Procidell/ia lI'ilh Vagillal Callcer
Mrs. du P., aged 74 years, stated that she had had a major

prolapse for 40 years. It gradually worsened over the past
20 years. A watery, bloody di charge had been noticed for
the past 5 or 6 months. She was a bad diabetic and suffered
from angina pectoris. Fig. 27 shows the finding of procidentia
with leucoplakia as well as a primary cancer of the vagina.
The near-total vaginectomy and vaginal hysterectomy was
followed by removal of the peritoneum of the pouch of
Douglas (Figs. 28 and 29), approximation of the utero-sacral
ligaments (Fig. 30) and adequate stitching of perirectal fascia,
approximation of the levator ani anterior repair, and terminal
le Fort. Her recovery was hampered by a wound abscess. It
is yet too early to report on a long-term result.

In poor operative risks and in patients who are frail
from old age, comfort means a great deal. There must
be an adequate assessment of all the facts, and well
planned treatment must be instituted. There is no point
in curing a disease and killing the patient in the attempt.
How these patients can tolerate so much for so long is
a constant source of amazement. Many human beings
endure great difficulties and accept their lot in life with
resignation, provided the onset and progress of their mis
fortune is at a slow rate. When they themselves take stock
of the position. once the end result is seen and appreciated,
their a tonishment is marked. If they are fortunate enough
to have their health restored and to be set on the road
to recovery, they are amazed at the discomfort and in
convenience they were previously prepared to suffer. They
then continue to improve or gradually slip back into the
same old apathy. 'Follow-up' and after-care with continued
encouragement is essential for rounding off the treatment.

A great deal of work remains to be done before
the whole story of prolapse is unfolded. In all probability
there are as many causes as there are symptoms. Treat
ment must always be directed at the individual after
assessing the particular findings in each case.

SUMMARY

I. A few simple explanations of the common symptoms
of prolapse have been suggested.

2. Reconstruction of the bladder neck or 'sphincteric

region In patients with stress incontinence with the
emphasis on urethral muscular approximation, thus lifting
this area anteriorly as well as folding it inwards from
the lateral aspects, is advocated.

3. The increasing role of vaginal hysterectomy as part
of the repair operation is stressed.

4. A few case histories are given to demonstrate
variations in technique employed in order to overcome
difficulties produced by major variations and compli
cations found in association with prolapse.

5. As a general rule it can be accepted that prolapse
does not kill. Treatment, therefore, is directed towards
giving the patient maximum comfort. In patients who are
poor operative risks this statement must always be kept
in mind.

6. The degree of repair should be such as not to
interfere with active sexual life, pregnancy, or child
bearing.

I wish to thank Messrs. Keating's Pharmaceuticals for finan
cial aid towards the publication of this article, and Mrs. U. K.
Apsey for her excellent help in the preparation of this paper.
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Open-heart surgery at Groote Schuur Hospital and the
Red Cross War Memorial Children's Hospital provided
Ihe indication for the use of hypothermia and deliberately
induced vl?ntricular fibrillation. The hypothermic cardio
pulmonary bypass circuit has been described in fulJ.1
Briefly, the circuit used was one where arterialized blood
was pumped through a heat exchanger, so cooling it; the
cooled blood was then pumped into the femoral artery and
so distributed via the aorta to the various tissues of the
body, cooling them.
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Ventricular fibrillation and cardiac arrest have always Material and Melhod
been - and still are - the most dreaded complications of
anaesthesia. Yet nowadays. in certain branches of surgery,
fibrillation or arrest are deliberately induced with the sure
knowledge that, if produced under controlled circum
stances, they are always reversible. The opportunity pro
vided by these deliberately induced fibrillations has been
used to compare ventricular fibrillation onset temperatures
in hypothermia where the anaesthetic agent was halo
thane, with those where the anaeslhetic agent was not
halothane.
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Temperatures were recorded, using the Electric Univer
sal Thermometer, type TE-3,* from the lower mid
oesophagus. This temperature approximates best to the
cardiac temperature.2,3

Results

The data presented are temperature readings obtained
from 132 consecutive patients who had hypothermia
deliberately induced for open-heart surgery. The total
series of 132 patients has been divided into two groups; a
group of 58 patients who had halothane administered
during cooling, and a group of 74 patients who did not
have halothane, but had curare and perhaps ether. In the
end result 42 'halothane hearts' and 41 'curare hearts'
fibrillated, i.e. 83 patients had ventricular fibrillation at
some stage and 49 not.

The lower mid-oesophageal temperatures at which ven
tricular fibrillation occurred are shown in Table I. Fig. I
shows graphically the percentage of all cases that reached
a certain oesophageal temperature that had already
fibrillated by the time that oesophageal temperature had
been reached.

It may be seen from Fig. I that the curves plotted are
in all 3 groups similarly 'S'-shaped, but that the 'halo
thane' group is quite markedly shifted to the right away
from the 'curare' group; e.g. when 25°C. had been
reached, 50% of the 'curare hearts' had fibrillated whereas
at that temperature only 30% of the 'halothane' group
had fibrillated, and the 50% level was only reached at
21°C.

Statistically the difference between the two groups is
highly significant.

DISCUSSION

From the results it is seen that when halothane was used
the hearts tended to fibrillate at lower temperatures than
those where curare and perhaps ether were used. Does
halothane protect the heart against ventricular fibrillation?

Halothane, in spite of Orton and Morris" speculation,
does not itself protect the heart from anoxia5 nor from
hypercarbia,6 and there is no reason to suppose that it
should protect the heart from anything at all- in fact we
know that halothane in its own right depresses the
myocardium7,8 and 'sensitizes' the heart to circulating
catechol arrunes.6

In deep hypothermia there is an increase in the level of
circulating catechol amines,9 and the action of these is
increased - which is only to be expected since the
enzymatic action responsible for their removal has been
slowed by the cold.10 Administration of catechol amines
to hypothermic hearts precipitates ventricular fibrillation. ll

The sympatho-adrenal response in hypothermia may be
blocked by bilateral sympathetic denervation or a sympa
thetic ganglion blocker like 'arfonad', thus reducing the
concentration of circulating catechol amines, and this does
in fact partially protect the heart against hypothermic
fibrillation.12

Price et alY showed that the level of circulating catechol
amines in halothane anaesthesia is very low as opposed to
diethyl ether anaestbesia.H

* Manufactured by Elektrolaboratoriet, Copenhagen.
g

TABLE I. VEl'.'TRICLES THAT HAD F1BRILLATED AT OR
ABOVE THE OESOPHAGEAL TEMPERATURE REACHED

dTC/ETher HalOThane
Oesophageal
Temperature Ventricles o. Ventricles o.

°C ThaT of ThaT of
fibril/aTed paTienTs fibrillated paTients

37 0 74 0 58
36 0 73 0 58
35 I 72 I 57
34 2 63 1 55
33 4 53 I 48
32 5 48 I 47
31 6 44 3 46
30 10 42 5 45
29 12 42 5 45
28 14 42 6 45
27 14 41 9 45
26 14 41 10 45
25 20 41 14 45
24 24 41 17 43
23 30 41 18 43
22 32 41 20 42
21 37 41 23 42
20 38 41 28 42
19 39 41 31 42
18 40 41 35 42
17 40 41 37 42
16 40 41 37 42
15 41 41 40 42
14 40 42
13 40 42
12 41 42
11 41 42
10 42 42
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Fig. I. The percentage of all patients
who reached a certain oesophageal
temperature who had already fibril
lated by the time that oesophageal
temperature had been reached.

HYPOThesis

In halothane anaesthe ia the virtual absence of circu
lating catechol amines - in the absence of other stimu
?ants to their presence such as anoxia or hypercarbia
means that as opposed to other anaesthetics, or lack of
them, there is little circulating catechol amine to summate
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with that from any other cause of sympathetic nervous
system discharge.

However, if catechol amines are released to any marked
degree from any other cause of sympathetic nervous
system stimulation, such as anoxia or hypercarbia, the
halothane, far from protecting the heart, will in actual
fact have sensitized the myocardium to the catechol
amines.

SUMMARY

The incidence and temperature of onset of ventricular fibrilla
tion in 132 patients having heart surgery performed using
hypothennic cardiopulmonary bypass was detennined. When
halothane was the anaesthetic used hearts tended to fibrillate
at lower temperatures than when curare and perhaps ether
was used. The non-stimulation of the sympathetic nervous
system by halothane is suggested as being the reason for this
difference.

I should like to thank Dr. J. G. Burger, Medical Super
intendent, Groote Schuur Hospital; and Dr. J. Mostert, Medi-

cal Superintendent Red Cross War Memorial Children's
Hospital, for their permission to publish this article. My
sincere thanks to Mr. G. McManus of the Department of
Surgery, the Photographic Department and Mrs. P. Strong
for clerical assistance.
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THE PROTECTIVE EFFECT OF HUMAN GASTRIC JUICE ON
EXPERIMENTALLY INDUCED ULCERATION IN THE RAT
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In 1939 Brunschwig reported the presence of a substance
in the gastric juice of achlorhydric patients which, when
administered intravenously, diminishes the acidity and
reduces the volume of gastric secretion in dogsY This
substance was also found to be present in extracts of the
antral mucosa of those patients and to a lesser extent in
the gastric juice and saliva of patients with normal gastric
function.3

.'

Subsequently, other workers confirmed Brunschwig's
work and made interesting additional observations.s·13 It
was shown that the inhibiting property of gastric juice is
specific for water and hydrochloric-acid secretion, and is
unrelated to pyrexia resulting from the injection of foreign
proteins or mucinous substances.S

•
11

.
l3 Smith and others

found that this property is destroyed by boiling in an acid
medium, thus signifying that it is of protein nature.

Smith further reported that if dogs are injected bi
weekly with dialysed and Iyophilysed gastric juice they
develop atrophic gastritis within 6 weeks.9·10 The histologi
cal changes in these stomachs were found to be strikingly
similar to those which may precede gastric carcinoma, but
were at least partially reversible after cessation of
injections.

These findings led us to investigate the possibility of
utilizing this property of gastric juice in the treatment of
conditions which result from hypersecretion of the gastric
glands. Thus, a series of experiments was undertaken to
determine whether the development of experimentally
induced ulceration could be prevented.

MATERIAL AND METHODS

Gastric juice was collected on ice at the Gastro-intestinal
Clinic at Groote Schuur Hospital, immediately dialysed
against distilled water for 24 hours at soc.. and then

freeze-dried. The dry powder obtained in this way was
stored at room temperature in airtight bottles. Immediate
ly before use, the gastric juice was reconstituted in normal
saline to a concentration of 10 mg. per mL

The Shay rat preparation was used for the induction of
gastric ulceration.14 Female albino rats weighing approxi
mately 120 G. were starved for 48 hours to ensure that
their stomachs would be completely empty. Under ether
anaesthesia a midline abdominal incision was made and
the pyloric-duodenal junction was Iigated, taking care not
to injure the gastric vessels or cause traction on the
stomach. The abdominal incision was then closed with
interrupted sutures. After 18 hours the rats were sacrificed.
The volume and acidity of the gastric juice was measured
and the stomach examined macroscopically for ulceration.
Using this method ulceration develops in the rumen of the
rat stomach within 18 hours, as a result of the accumula
tion of a large volume of highly acid gastric juice.

The inhibitory effect of gastric juice was tested on this
preparation as follows:

The test animals received gastric juice intraperitoneally
in 4-hourly doses of 5 mg., totalling 20 mg. of gastric juice
per rat. The control rats received 0·5 ml. of normal
saline intraperitoneally at the same times at which the test
animals were given gastric juice.

Three experiments were performed:

I. In the first experiment, 16 rats divided into two
groups were used: (a) 8 controls; and (b) 8 test rats which
were each given a total of 20 mg. of gastric juice taken
from a normal Bantu female.

2. In the second experiment, 18 rats divided into 3
groups were used: (a) 6 controls; (b) 6 which received
injections of basally secreted gastric juice taken from a
Coloured patient with gastric carcinoma; and (c) 6 which


