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In the uncomplicated case treated with PD routine,
management has been easy, the fluid and food allowance
has been liberal and the morale and cooperation of patients
usually good. Occasionally dialysis caused considerable
abdominal discomfort, so that rest was disturbed and
fatigue became apparent, especially when the procedure
was carried out continuously. Under these circumstances
limiting dialysis to 16 or 18 hours a day provided a
welcome respite.

While PO offers a simple and easily manageable means
of correcting uraemia and maintaining the patient in a
state of relative well-being, the well-recognized principles
of treatment of renal failure may not be neglected. During
dialysis, particular attention must be given to the fluid
balance in view of the large volume of irrigation fluid
employed. When continued over several days, total fluid
balance can be difficult to achieve and under- or over
hydration may result. Similarly, strict aseptic techniques
must be used since infection is a constant hazard which
can nullify any advantages gained from this method of
treatment.

SUMMARY

PerItoneal dialysis was used in the treatment of 53 cases of
renal failure. I of aspirin poisoning and I of barbiturate
poisoning. The survival rate was 44·6°,(,. It has proved to
be a safe, convenient and effective method of treatment and
the results are comparable to those obtained in 90 cases
treated by means of haemodialysis.

Peritoneal dialysis is particularly useful for the treatment
of those patients with acute renal failure in whom deteriora
tion is relatively slow, but conservative means alone do not
suffice. In cases with more rapid deterioration it may have
to be supplemented by haemodialysis. Peritoneal dialysis is
especially suited to children and infants in whom rapid cor
rection of biochemical abnormalities can be achieved.

Prolonged dialysis may give rise to hypoproteinaemia which
may require correction, and in some patients hypernatraemia
occurs during dialysis.

The relative merits of peritoneal dialysis and haemodialysis
are discussed.

We are indebted to the Sl1uth African Institute of Medical
Research for all the biochemical and other laboratory investi
gations carried out in this study and thank Professor D. J.
du Plessis for his constant advice and encouragement.
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HAEMODIALYSIS
EXPERIE CES I 90 PATIENTS*
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Haemodialysis forms part of the treatment of patients
with acute renal failure. It has been used in the manage
ment of selected patients with chronic renal failure; for
the treatment of cases of poisoning with dialysable drugs
such as aspirin, bromides and barbiturates and also in an
attempt to correct the clinical and biochemical abnormali
ties in patients with hepatic failure. The historical as well
as the clinical aspects of dialysis have been reviewed
recently by Merrill.' The purpose of this paper is to
present our experiences with this form of treatment in the
Renal Unit of the Johannesburg General Hospital.

MATERIAL AND RESULTS

One hundred and fifty-five haemodialyses have been done in
90 patients. The series include patients previously reported.'"
Their ages ranged from 6 months to 81 years. Thirteen
patients had chronic renal failure and all died. They were
dialysed either because the diagnosis was not established at
the time of their admission with uraemia or in the hope that
they had been precipitated into more severe renal insufficiency
by an acute incident which might have been reversible. Death
occurred in all within 6 weeks of their last dialysis. Three
patients with poisoning (2 from barbiturates and I from

'Based on a paper presented by one of us (B.G.) at the South African
Medical Congress, Johannesburg, July 1963.

glutethemide) were dialysed. One died and 2 recovered.
The remaining 74 patients all had acute renal failure of

varying aetiology. In Table I the causes, numbers of patients
and dialyses and results are classified. The over-all mortality
was 54%. Four patients were dialysed when already mori
bund and 2 patients were shown at autopsy to have cortical
necrosis. The largest group were those in whom the renal

TABLE I. CAUSES, NUMBERS Of PATIENTS AND DIALYSES AND RESULTS

Number ofpalienfs Number of dialyses

Alive Dead Alive Dead

Pregnancy .. 7t 5tt 12 13
Surgery

General .. 4 3 8 9
Open-heart I 4 4 8

Trauma 5 6t 16 14
Pyelonephritis 2 I 2 ,
Obstructive uropathy 3 n 3 3
Acute on chronic .. 4t 6t 5 9
Acute nephritis 5 5 7 6
Carbon tetrachloride 2 2 2 3
Miscellaneous I 5 I 8

Total 34 40 60 74

tCortical necrosis in 2 patients.
tAssociated surgery in 6 patients before dialysi~.
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TABLE 11. DIffERENCES OBSERVED BETWEEN PATIENTS WITH ACUTE
RENAL FAILURE WHO RECOVERED Al'm WHO DlED

TABLE ill. THE 1!'.'OICATlONS FOR DIALYSIS AND THE NUMBER OF
OCCASIONS EACH I 'DICATlON WAS PRESENT BEFORE DL-\LYSIS

failure followed trauma or surgery. These patients required
the most dialyses and the mortality was also highest in these,
particularly in those who had open-heart surgery. Similarly,
most patients dying in the obstetric andlor obstructive uro
pathy group had had previous surgery andlor severe irtfection.
In the miscellaneous group 3 patients had congestive cardiac
failure with oliguria and uraemia and all died. Thus, the
greatest mortality was observed in patients who had severe
associated disease in the form of severe cardiac insufficiency,
associated trauma or infection.

Of the remaining patients, those classified as suffering from
acute nephritis include 3 with the acute haemolytic uraemic
syndrome of infancy, of whom 2 died and 1 recovered, with
some persistence of impairment of renal function. The patients
with acute on chronic renal failure all had a clear-cut factor,
such as infection, precipitating the acute incident. This group
was difficult to separate from those with obstructive uropathy
and pyelonephritis but an arbitrary division of the 3 categories
has been made.

In Table Il are shown some differences between the patients
who died and those who recovered. A higher mortality was

seen in those who presented with a more rapidly rising level
of blood urea and lower plasma CO, combining power. The
other differences shown are modified to some extent by the
time between the onset of the renal failure and referral to the
Unit and by the intervening treatment, e.g. some patients with
rapidly rising blood urea levels were referred and dialysed
early before the blood urea had increased to very high levels
and others were referred and dialysed late with high levels of
blood urea but with a slower rate of rise. In general the rate
of rise of the blood urea correlated well with the clinical state
of the patient and was more rapid in those with trauma,
associated infection and those who had undergone surgery.
Indications for Dialysis

The indications for dialysis and numbers of patients
with one or more of these indications are shown in
Table Ill. The most important guide to the need for
dialysis was the general clinical condition of the patient
with respect to any uraemic symptoms, particularly with
regard to alterations in their mental state. Biochemical
criteria, which have been generally recognized as indica
tions for dialysis, are listed and were frequently associated
or primary indications but did not necessarily have to be
present before dialysis was carried out.

In most instances the serum potassium level and acidosis
could be controlled by the use of exchange resins or alkalis
and were seldom single factors in determining the need for
dialysis. Overhydration was present in 22 patients and in
3 of these dialysis was carried out to relieve pulmonary
oedema. It was possible in some patients to predict their
clinical and biochemical course and in these repeated
dialyses were done prophylactically before specific indica
tions became apparent. In this way the clinical deteriora
tion, which would have occurred by delaying further
dialyses for 24 - 48 hours, \Va~ prevented.

Techniques Used in Dialysis
The Kolff Travenol twin-coil artificial kidney was used

for all dialyses. In the majority, dialyses were done from
artery to vein but in a few a vein-to-vein technique was
used. Good flows were obtained with the first method and
when it seemed likely that more than I dialysis would be
necessary an artificial arteriovenous fistula was created
and repeated dialyses were done using the same cannulae
and vessels. On 3 occasions percutaneous femoral arterial
catheterization was done but the flows were generally
unsatisfactory. Most patients had regional heparinization,
with heparin being infused on the arterial side and prota
mine on the venous side, to neutralize the heparinized
blood returning from the coil to the patient. The rate of
infusion of each substance was varied according to the
clotting times of the blood taken from the patient and the
coil.

In patients with acute renal failure most dialyses were
of 6 hours' duration-in some for shorter and a few for
longer periods, if the flow rates were poor and it was
judged that further improvement could be obtained by
prolonging the dialysis. In patients with chronic renal
failure the periods of dialysis were generally of 4 hours'
duration to prevent too rapid or too great fluid volume,
electrolyte or other biochemical alterations.

Effects of Dialysis
Clinically there was usually a fairly rapid improvement

in the patient's condition. Drowsy, confused or stuporose
patients became alert and cooperative often within 24
hours. There was an increased feeling of well-being, im
provement in appetite, disappearance of nausea and
vomiting and alleviation of twitching, when these were
present before dialysis. The biochemical changes observed
for the levels of blood urea, serum potassium, CO, com
bining power and haemoglobin before and after dialysis
have been plotted in Fig. 1. Anaemia was corrected by
transfusions, when necessary, during dialysis. In Fig. 2 is
shown the amounts of fluid removed per hour by filtration
in 10 patients as calculated from fluid balance and weight
changes during dialysis.

Complications in Dialysis
The complications observed and the numbers of patients

affected are listed in Table IV. Hypo- or hypertension was
usually mild but in 5 patients who developed hypertension
and 11 who developed hypotension, antihypertensive drugs
or vasopressor agents were required to control the blood
pressure. Sudden acute changes were most often due to
alterations in the distribution of the blood between coil
and patient and could usually be easily and rapidly

Dead
15·9

5·9
370

56
6·5

12·7

87

Number of times
indications present

72
42
23
31
22
8
4

Alive
12·8

6·8
353

42
6·3

16·2

132

Mean duration of oliguria (days)
Mean duration of oliguria before dialysis

(days)
Mean maximum blood urea (mg./lOO m!.)
Mean increase in blood urea (mg./lOO ml.1

24 hrs.) ..
Mean maximum serum potassium (mEq./l.)
Mean minimum serum CO. (mEq./l.) ..
Mean urine output during oliguric phase

(m1./24 hrs.)

Indication for dialysis
Mental or neurological
Blood urea> 400 mg. % 100 ml.
Serum potassium> 7·0 mEq./I.
Serum CO. < 12·0 mEq./I...
Overhydration
Prophylactic
Pre-operative
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could be accounted for by the underlying disease. In 5
patients, 4 with chronic renal failure, convulsions occurred.
These were probably due to rapid intracranial shifts of
fluid in patients who had beccme adjusted to their previous
abnormalities.'"

In 5 patients infection developed at cut-down sites. In
2 of these this was complicated by septicaemia. Both
patients recovered with appropriate antibiotic treatment.
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Fig. 1. The changes in blood urea (mg./100 ml.), serum
potassium, CO, combining power (mEq./l.) and haemo
globin (G /100 ml.) levels in the patients dialysed. Left
hand columns before and right-hand columns after
dialysis. Horizontal line across each column is the mean of
all measurements.

adjusted by transfusion of blood to the patient or by
reducing the patient's blood volume and increasing the
volume in the coil. Bleeding was seen III 8 patients and in
3 of these was the result of inadequate haemostasis at
cut-down sites. In the remainder the bleeding observed
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Fig. 2. The amounts of fluid removed per hour during
dialysis in 10 patients in relation to the hydrostatic
pressure in the coils of the artificial kidney.

~
0 >- 30
u. 0..

-'
2

.S
:5 1

TABLE IV. THE OBSERVED COMPUCATlONS Of DL<l.LYSts AND THE
NUMBER Of OCCASIONS THESE OCCURRED

Complicalions of didysis

Hypertension .. . . . .
Hypotension .. . . . .
Haemorrhage . . . .
Convulsions .. . . . .
Infection .. .. ..
Digitalis intoxication. . . .

Number of times
complications preselll

15
16
8
5
5
I

4 8 12 16 20 24 28 32

Days

Fig. 3. The course of patients with acute oliguric renal
failure requiring dialysis following pregnancy (top) and
trauma or surgery (bottom). R = Resins. .j. = Dialysis.
The changes shown are the means observed in this series
of patients. The longer oliguric phase in the postpartum
group is due to bias introduced by I patient with renal
cortical necrosis, who was dialysed repeatedly over 105
days.
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CONCLUSIONS

In the course of renal failure, in spite of conservative
care, changes both clinical and biochemical occur which,
unless treated, result in death. Correction of these abnor
malities may be possible only by the use of some method
of dialysis which restores electrolyte abnormalities to
wards normal, removes known and unknown noxious
metabolites and improves the clinical condition of the
patient. In situations where renal disease is potentially
reversible, or can improve sufficiently to restore health,
the use of dialysis will then result in a lowering of the
mortality rate.

It is not possible to compare the mortality rate of
patients with acute oliguric renal failure among those who
are dialysed and those who are not, since the former group
will contain the more severely affected with the greater
incidence of associated diseases or complicating factors.
The over-all mortality reported here does not therefore
reflect the mortality of all patients with renal failure but
only those requiring dialysis. Some differences are apparent
between the patients who died and those who recovered.
Mortality was greatest in those with severe trauma in
whom catabolism was likely to be greatest and in those
with associated disease (in this series patients with severe
heart disease). Where these factors were absent the chances
of recovery were better.

When haemodialysis was first used in this Unit for the
treatment of renal failure there was reluctance to institute
dialysis until clear-cut indications were present. Retrospec
tively, reviewing individual case records, it seems that
some patients who died may have survived if earlier or
more frequent dialysis had been done in them. Conversely,
it is likely that as more experience was gained, dialysis was
done in patients who may have recovered without this
treatment.

The better results obtained by early 'prophylactic' dia
lysis seems to us to justify what may at times turn out to
be an unnecessary procedure.

More recently, peritoneal dialysis has been re-introduced
as an effective, safe and efficient means of treating patients
with renal failure. Our experience with this method of
treatment is reported in another paper.' In most instances
the simplicity of the technique and absence of need of
specialized equipment make this a highly suitable method
for dialysing the average case of acute renal failure.
However, in selected cases, the efficiency of peritoneal
dialysis is too low, technical considerations may prevent
a successful result and long-term complications may make
haemodialysis the method of choice for the treatment of
an individual case. This· is likely to be so in patients who
have severe trauma and deteriorate rapidly and those with
recent abdominal operations and drains which hinder
technically a successful peritoneal dialysis. In patients
with chronic renal failure, and in those in whom dialysis is
prolonged for many days or repeated frequently, large
losses of protein may occur from the peritoneum and this
may be deleterious. Under these circumstances haemodia
lysis is to be preferred.

While there is little doubt that patients who would
otherwise have died can now be restored to full health by
the selective use of haemodialysis, there is also little doubt
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Fig. 4. A 25-year-old miner was injured in an accident and
required 17 units of blood for resuscitation. He sustained
a fractured pelvis and lumbar spine and formed a massive
haematoma. Serum-potassium levels were controlled by
administration of resins (i-). He was dialysed on 8 occa
sions over 16 days and during this time was mentally alert
and cooperative. Jaundice due to hepatocellular disease
and pericarditis developed; during the diuretic phase a
pulmonary embolus occurred. After 3 weeks of oliguria
renal biopsy showed recovering tubular necrosis. Large
amounts of potassium were necessary during the diuretic
phase to prevent hypopotassaemia.
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One patient developed a bizarre arrhythmia probably
resulting from digitalis intoxication which became manifest
as the serum potassium level was reduced.

General Considerations
The course of a patient who develops oliguric renal

failure after pregnancy or trauma and/or surgery and
requires dialysis is shown in Fig. 3. The changes plotted
have been derived from the mean alterations observed in
our groups of patients.

On the whole the post-traumatic/surgical group deterio
rates earlier with a more rapid rise in the level of blood
urea. Whereas 3 dialyses were required on an average in
this group, 2 were necessary in the postpartum patients at
longer intervals. Nearly 6 out of every 10 patients, whose
renal failure was associated with trauma, died, while about
4 of 10 in the postpartum group died.

In the post-traumatic group the diuretic phase seemed
more prolonged and potassium depletion, which is com
monly seen in this period, was more severe, requiring
larger potassium supplements. This may be related to the

need for more intense use of resins and dialyses to prevent
and correct hyperpotassaernia during the period of oliguria
and consequently more severe depletion of body stores of
potassium. The course of the most severe case of oliguric
renal failure in the post-traumatic group, who recovered,
is depicted in Fig. 4.



29 May 1965 S.A. MEDICAL JOUR AL 443

that the incidence of acute renal failure could be lessened
by careful pre- and postoperative management of patients
undergoing surgery and the prompt treatment of shock
and dehydration when they occur. Moreover, when renal
failure is established, proper conservative management
lessens the frequency of complications and the need for
more highly specialized techniques of treatment.
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ACUTE PEPTIC ULCERATION ASSOCIATED WITH ACUTE HAEMATOGE OUS
OSTEOMYELITIS

D. R. DE VILLIERS, M.SC.(PHYSIOL.), CH.M., Department of Surgery, University of Cape Town and Groote
SchulIr Hospital, Cape Town

On examination in the ward the patient was found to be
extremely ill and toxic, markedly dehydrated, and an erythe
matous rash was noted covering the whole body. Generalized
lymphadenopathy was noted and the temperature was recorded
at 104° F. Tachycardia (140/min.) and tachypnoea were also
obvious. On chest auscultation, the presence of bilateral
pleural friction rubs were noted. Examination of the abdomen
showed distension, diffuse tenderness with positive release
sign, some rigidity and the presence of an enlarged liver,
combined with the presence of free intraperitoneal fluid.
Rectal examination confirmed tenderness maximal on the left
side, deep to levator ani, but no definite palpable mass could
be determined. Tenderness was also noted over sacrospinous
and sacrotuberous ligamentous origins. Local examination of
the left hip joint showed the presence of hip flexion, minimal
range of movement with extreme pain experienced on rotation,
especially on stretching of the external rotators.

Side-room invesligations. Moderate anaemia (Hb. 9·6 G / lOO
ml.); ESR 27 and 30 mm.flst hour (Westergren) - 2 readings;
WBC count 10,400 and 11,200/cu.mm. - 2 readings; differen
tial count 88% neutrophils; 7% Iymphocytes, 3% eosinophils
and 2% monocytes. On blood smear examination, polymorph
toxic granulations were noted with 10% of these being staff
cells. The platelet count was 81,000 and 11,500/cu.mm. on 2
occasions.

X-ray left hip joint. 'No abnormality noted'; X-ray chest:
'Cardiac contour normal. Compression atelectasis right lower
lobe'; X-ray abdomen (Fig. I): 'Free air under the right
diaphragm and some free fluid in the abdomen. The stomach
is dilated but the rest of the bowel pattern, except for some
dilatation of the colon, appears within normal limits.'

'The stomach is affected by injuries in parts of
the body which have no connection with
nutrition.'

John Hunter (1728-1793)
Principles of Surgery, chapt. V.

Acute peptic ulceration has been recorded in a wide
variety of circumstances, such as accidental and operative
trauma, burns ('Curling's ulcer'), central nervous system
lesions ('Cushing's ulcer'), shock, anoxia, massive infec
tions, severe temperature changes, fractures, myocardial
infarction, hypertensive heart disease, severe muscular
exertion and fatigue, X-radiation and the use of certain
drugs. In most of these circumstances, stress appears to
be a common factor in acute ulcer formation.

Although it has been noted that acute ulceration can
occur in conjunction with massive infections, a review of
the literature failed to produce any recorded evidence of
such ulceration complicating acute haematogenous osteo
myelitis. It is the purpose of this paper to record 3 such
cases of acute ulcerations occurring in conjunction with
acute osteitis, presenting either with massive gastro
intestinal bleeding and/or acute free perforation.

CASE REPORTS
Case 1

A.C., Coloured male, IS years. Six days before admission
the patient had eaten tinned crayfish, which was followed by
the appearance of a generalized urticarial rash. The next day
he developed 'lameness' in the left upper thigh, later experi
encing pain in this region. On the following day the pain
increased in intensity and was associated with hip flexion. On
the morning of this day abdominal pain ensued, initially sited
in the left iliac fossa, and gradually radiating over the entire
abdomen. That evening the pain became especially severe,
and was sited maximally in the right upper quadrant. Initially
intermittent and stabbing in nature, the pain became continu
ous, aggravated by ingestion of food and was associated with
vomiting in the evening. The vomitus consisted of ingested
food and bile-stained material. Vomiting occurred on 2 sub
sequent occasions over the course of the next day, associated
with complete anorexia. Micturition at this stage was asso
ciated with dysuria. On the 2nd day before admission abdomi
nal pain, pyrexia, rigors and left hip pain persisted. On the day
before admission the doctor was called who, on examination,
found him to be pyrexial (102° F) and toxic, and also noted
a generalized giant urticarial rash. On abdominal examination,
distension, absent bowel sounds and the features of generalized
peritonitis were recorded. Restricted movement was noted in
the left hip. Subcutaneous adrenaline and an antihistaminic
drug were administered, combined with oral broad-spectrum
antibiotic. The next day his condition was unchanged except
for comolete disaooearance of the urticarial wheals; admission
to hospital was arranged.

Fig. J. X-ray photo of abdomen
and chest (case 1) shows: right
basal pulmonary compression
atelectasis; free air under the right
diaphragm; oedematous thickening
of diaphragm; and intraperitoneal
free fluid.

Fig. 2. X-ray photo of pelvis and
lelt hip joint (case I). Note
marked ischial erosion and corti
cal destruction with breakthrough
at the iliopectineal line and
erosion also of the lateral border
of the ileum. The left hip joint
space is markedly narrowed with
subluxation and destruction of the
acetabulum. Note also the intra
pelvic soft tissue swelling adjacent
to the iliopectineal line.




