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Summary

A review has been undertaken of the number and
types of surgical procedures performed in the
Department of Cardiac Surgery of the University of
Cape Town during the 11-year period 1971-1981,
together with data on associated mortality.

A yearly average of 560 operations was carried
out, of which 75% were for acquired and 25% for
congenital heart disease. The number of patients
treated continues to rise, from 434 in 1971 to 690 in
1981. There has been a slight reduction in the over­
all average yearly mortality, from 6,1 % between
1971 and 1975 to 5,0% between 1976 and 1981.

There was a significant increase in the number of
valve replacements in 1975 and 1976 and a more
recent, continuing increase in operations for
ischaemic heart disease, which now form 19% of the
total operations. In both these groups the average
yearly mortality has fallen during the period of
study. The number of operations each year for con­
genital heart disease has remained fairly constant,
but, disappointingly, there has been no significant
reduction in mortality.
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The Department of Cardiac Surgery of rhe Universir}' of Cape
Town carries our open and closed cardiac surgical procedures on
adulrs ar Groore Schuur Hospiral and on children ar rhe Red
Cross \X'ar Memorial Children's Hospiral.

Cardiac '-Ilrgery on a rourine basis ar rhe Universir}' of Cape
Town Medical School began in GrooreSchuur Hospiral in 1951.
The early work of rhe department, berween rhe years 1951 and
1965, has been reported previously. U

\XTe ha\'e re\'iewed rbe number and rypes of surgical proce­
dures performed in our department during rhe I I-year period
1971 - 1981 inclusive, ragerher wirh dara on rhe associared mor­
raliry. This is nor a derailed analysis of rhe indicarions for surgery
or of rhe causes of posroperarive dearh, bur is intended as an
o\'erall view of rhe changes in workload in cardiac surgery in our
insrirurions, and ofrhe morta!iry associared wirh rhe major op~r­
arive procedures. Ir gives an indicarion of rhe rrends in cardiac
surgery in Sourh Africa wirh regard ra rhe number and rypes of
procedures being undertaken ar present and rhe relared mortaliry
figures.
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Clinical material

A raral of 6 161 cardiac operarion were performed during rhe
I I-year period (mean 560 per annum), of which 4 618 (75%) were
for acquired heart disease and 1543 (25%) for congeniral heart
disease.

Our unir is rhe mo r acrive cardiac surgical centre in rhe Cape
PrO\'ince, alrhough borh open and closed cardiac surgical proce­
dures are also performed ar Tygerberg Hospiral in Cape Town
and closed procedures ar orher centres in rhe Province, such as
Easr London and Port Elizaberh.

The majoriry of our parients rherefore come from rhe Cape,
bur a significanr percenrage hail from elsewhere in rhe RSA and
abroad. The number of parienrs from'ourside Africa is, however,
slO\dy declining and will continue ra do so, for ir has become our
policy nor ra accepr parienrs for rourine cardiac surgical proce­
dures from counrries where adequare surgical faciliries are avail­
able. The counrries of origin of adulrs and children operared on
during 1975 (chosen for rhe accessibiliry ofaccurare records) and
1981 are shown in Table 1 and rhe erhnic groups in Table 11.
Whereas Coloured parienrs made up 36% of rhe raral in 1975, by
1981 rhey consri rured 44%; rhis increase was seen in borh sexes
and in all age groups. Black parients made up only 13% of rhe
raral in 1975, and still constitured only 17% by 1981, the major
increase in numbers being in women and children. The
percentage of Whire parients fell from 51 % [Q 40% over rhis

TABLE I. COUNTRIES OF ORIGIN OF PATIENTS OPERATED
ON IN 1975 AND 1981

1975 1981

GHS RXH GSH RXH
RSA and SWA 250 (75%) 152 (79%) 476 (94%) 214 (90%)
Other African
countries

Angola 10 2
Botswana 1 2 7
Kenya 1
Malawi 2 1 3
Mozambique 4 4 5
Zambia 1
Zimbabwe/
Rhodesia 9 3 11 2

Other countries
Greece 5 4 2
Italy 6 11 2
Mauritius 23 5 6
Romania 24 6 1 4
Seychelles 3 3 1
Sri Lanka 1
Turkey 1 1
UK 1
USA 1

Foreign countries
total 85 (25%) 40 (21%) 30 (6%) 24 (10%)

GSH - Groote Schuur Hosplla!. RXH Red Cross War Memorial ChIldren's Hospital
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TABLE 11. ETHNIC GROUPING AND SEX OF PATIENTS OPERATED ON IN 1975 AND 1981

1975 1981

GSH RXH Total GSH RXH Total

No. % No. % No. % No. % No. % No. %

White
Male 89 27 40 20 129 25 154 32 31 14 185 27
Female 83 25 54 28 137 26 58 12 30 14 88 13

Total 172 51 94 49 266 51 212 45 61 29 273 40
Coloured

Male 61 18 27 14 88 17 107 22 41 19 148 21
Female 61 18 42 22 103 20 95 20 58 27 153 22

Total 122 37 69 36 191 36 202 42 99 46 301 44
Black

Male 21 6 16 8 37 7 25 5 30 14 55 8
Female 18 5 14 7 32 6 37 8 24 11 61 9

Total 39 12 30 16 69 13 62 13 54 25 116 17
Total 333 100 193 100 526 100 476 100 214 100 690 100

TABLE Ill. ETHNIC GROUPING AND SEX OF PATIENTS OPERATED ON FOR ISCHAEMIC HEART DISEASE,
1977 - 1981'

1977 1978 1979 1980 1981
No. % No. % No. % No. % No. %

White
Male 54 77 68 71 63 69 73 66 87 67
Female 2 3 5 8 7 8 8 7 14 11

Coloured
Male 13 19 18 18 16 17 25 22 26 20
Female 1 1 3 3 5 6 5 5 2 2

Total 70 100 94 100 91 100 111 100 129 100
"NO Black patlents underwent coronary artery bypass grafting.

'OD

Fig. 1. Total number of cardiac operations performed, 1971 -1981,
and related hospital mortality. The numbers of operations for
valvar, ischaemic and congenital heart disease are also shown.
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nu mber of procedures has changed little throughout the period;
the fall in percentage can be explained by the increase in opera­
tions for ischaemic heart disease and valve disease rather than by
any actual decline in the number of operations for congenital
heart disease. Other procedures (e.g. aortic aneurysmectomy,
pericardiectomy, and heart transplantation) make up only a rela­
tively small number each year, and formed 6% of the total in 1971
and 6% in 1981, with a minimum of4% (1972) and a maximum of
12% (1976). The number of heart transplants performed each
year is shown in Fig. 2.

Overall workload and mortality

6-year period, despite a considerable increase in the number of
men undergoing operative treatment for ischaemic heart disease
(Table Ill).

The total number of patients (including both adults and child­
ren) operated on each year during the 11-year period under
review varied from 434 in 1971 to a maximum of 690 in 1981
(Fig. 1). The significant rise in the number of operations per­
formed in 1975 and 1976 was related to an increase both in valve
replacement and operations for ischaemic heart disease. The fall
in the overall number of operations performed during 1980 was
entirely related to abnormal local factors, including a temporary
closure of the operating theatres at Red Cross Hospital for
renovation work over a p<lriod of 9 months; this necessitated a
greatly reduced number of operations, all performed at Groote
Schuur Hospital, on patients of all ages.

Operations for ischaemic heart disease continue to increase
steadily, although there has been a slight decline in the number
of valve replacements performed during the last 3 years. Opera­
tions for congenital heart disease have varied little in number
throughout the 11-year period, with a minimum of 185 in 1972
and a maximum of 241 in 1978.

Although the number of operations for valve disease has risen
over the 11 years, they have formed a fairly constant proportion
of the totals - 45% in 1971 and 39% in 1981. Operations for
ischaemic heart disease, on the other hand, provided only 4% of
the total in 1971, but had increased to 19% in 1981. The percen­
tage of operations for congenital heart disease showed a decline
from 44% in 1971 to 30% in 1981, although the actual annual
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Fig. 4. Number Clnd related hos;:-ital mortality ef operations per­
formed for ischaemic heart disease, 1971 - 1981.

Surgery for ischaemic heart disease
There has been a dramatic increase in operations for ischaemic

heart disease, beginning in 1975 (Fig. 4). Before 1975 few proce­
dures for ischaemic heart disease were performed, these consist­
ing mainly of the Vineberg operation and left ventricular aneu­
rysmectomy. Vineberg operations are no longer performed and
the incidence of aneurysmectomy remains constant 2t between
I and 6 per year. The great increase has been due entirely to

the advent of coronary artery bypass grafting using the saph n­
ous vein, and the increase continues. In the Cape ischaemic heart
disease affects mainly the White male population, but is being
seen increasingly in the White female and Coloured male groups
(Table Ill).

z
Q
~
er
wa.
o
"­o
d
z

72 nun ~ 77 78 79 ~ 81
YEAR

val votomies in 1972 fell to a minimum of 7 in 1978. This may
reflect more stringent criteria for selection for closed valvotomy,
or more confidence on the part of the surgeon in obtaining a
berrer result by an open procedure. During the first 5 years of
this study, the yearly average was 47 valvotomies, which repre­
sen ted 20,5% of the total number of valve operations; during the
second 6-year period it had fallen to 24 (10,2%).

Rheumatic valve disease remains a major problem in the Cape
Province, particularly in the lower socio-economic classes. The
increased number of cases is due to a continuing referral of new
patients together with a steady return of patients requiring
replacement of previously implanted and now malfunctioning
prostheses. Malfunction of bioprostheses (e.g. porcine hetero­
grafts) results largely from calcification, leading to stenosis or
regurgitation; with mechanical prostheses, malfunction is
usually related to thrombosis which may be aceompanied by
embolism.

There has been a substantial reduction in the hospital mortal­
ity associated with valve surgery, from a maximum of 8,3% in
1972 to 2,2% in 1980. During the period 1971-1975 the average
yearly mortality was 7,6%; between 1976 and 1981 it had fallen to
4,7%. This reduction in mortality is probably related in part to
improved methods of myocardial protection during valve inser­
tion, namely the use of cardioplegia.

The mortality associated with closed mitral valvotomy remains
low; there were only 4 deaths in 380 cases (1,1%) during the
I I-year period, only I of these since 1973.
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Fig. 2. Number of heart transplants performed 1969 -1981 (HL =
transplantation of heart and both lungs; XE = xenograft; RT =
re-transplantation).

O\"erall hospital mortality has varied from a minimum of 3,4%
in 1979 to a maximum of 6,5% in 1973. There has possibly been a
trel1d towards a slight reduction in mortality over the course of
the 11 years, the average yearly mortality being 6,1% between
1971 and 1975 and 5,0% between 1976 and 1981.

Surgery for valve disease
A more detailed analysis of operations for valve disease in

ad ults is shown in Fig. 3. The toral number <1f open-heart proce­
dures rose markedly during the years 1975 (189) to 1978 (284).
(The fall during 1980 was due to the local factors already dis­
cussed.) This increase involved procedures on the mitral valve,
the aortic vah'e, and two or more valves; the actual number of
prosthetic valves inserted increased by a similar percentage.

Although it remains the policy of our unit to perform closed
mitral valvotomy whenever this is deemed suitable on clinical
grounds, there has been a fall in the number of these operations
carried out in recent years. A maximum of 59 closed mitral

A.V.R.
M.V.R +AH.
VALVOTOMIES -­
TOTAL

'" MORTALITY =

Fig. 3. Number and related hospital mortality of operations per­
formed in adults for valve disease, 1971 - 1981 (AVR = aortic
valve replacement; MVR + An = mitral valve replacement or
mitral annuloplasty; valvotomies = closed mitral valvotomies).

The mortality associated with these procedures has shown a
marked fall; coronary artery bypass grafting, in particular, is
associated with a low mortality. The higher mortality in the first
5 yea!'s of this study (mean yearly mortality 7,3%) was partly
associated with the type of operaticn performed, but was greatly
influenced by the small number of such procedu;es; one death
greatly increases the percentage mortality. The average yearly
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mortality during 1976-1981 was 3,5%; this included patients
undergoing myocardial revascularization with and without
aneurysmectomy and patients with poor left ventricular function
from previous myocardial infarction. Myocardial revasculariza­
tion is undoubtedly the 'growth area' of cardiac surgery at the
present time.

Surgery for congenital heart disease
The total number of operations (both open and closed) for

congenital heart disease per year has remained relatively con­
stant (Fig. 5), averaging 205 per year between 1971 and 1975 and
216 per year between 1976 and 1981. The numbers ofoperations
on adults and infants (children under the age of 1 year) have
remained basically constant, although there has been a slight
increase in the number of operations performed on children
under the age of 15 years.
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Fig. 5. Number of operations performed for congenital heart
disease, 1971 - 1981. The numbers of operations on adults, on
children under 15 years, and on infants are also shown.
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Cardiac surgery, whether palliative or corrective, is only per­
formed in infancy in life-threatening conditions; both open and
closed operations carry a high mortality. Closed operations were
associated with an average yearly mortality of 26% in the first 5
years of this study and 20% during the next 6 years, although the
number of operations involved was very small (average 10 per
year). There was, however, a marked rise in the number ofclosed
procedures in infants to 26 during 1981 with an associated mor­
tality of 11 %; the reasons for this significant increase in the
number of closed operations in this age group remain uncertain,
but would appear to be related to greater referral of Black infants
from rural areas. Open operations carried a mortality of 26%
during both the periods 1971 - 1975 and 1976 - 1981.

The lack of improvement in the mortality rate among patients
of all ages undergoing surgery for congenital heart disease is
disappointing, particularly as it does not reflect a more ambitious
approach on the part of surgeons attempting correction of com­
plex conditions previously deemed inoperable (Fig. 7); there has,
in fact, been a slight fall in the number of complex forms of
congenital heart disease operated on during the period of study.

Fig. 7. Numbers of operations performed for various cardiac
conditions in children, 1971 -1981. -
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Simple congenital lesions were the first cardiac disorders
amenable to correction by surgery; the absence of a significant
increase in the number ofoperations for congenital heart disease
over the past 1I-year period would suggest that presentation of
such patients in the Cape is static. There is almost certainly a
large pool ofuntreated patients in many African countries, but as
yet these patients are not being referred to South Africa in large
numbers.

The proportion of closed to open surgical procedures has
remained fairly constant. The percentage ofopen procedures per
year varied in adults from 69% to 91%, in children (under 15
years) from 61% to 90%, and in infants from 46% to 75%. No
obvious trend towards performing more or fewer open proce­
dures in each age group is noticeable. An increase in the number
of open-heart procedures performed in infancy and a coincident
fall in closed palliative procedures might have been expected, as
there has been much debate in recent years among surgeons
about performing corrective operations at an early age in certain
specified conditions; no significant trend has been reflected in
our figures.

Mortality in the various age grcups has fluctua~ed widi:ly (Fig.
6). The numbers of patients in the aduit and particularly in the
infant groups are relatively small, and therefore one death can
affect the percentage monality markedly. There would, how­
ever, appear to be a slight increase in mortality in the later part of
the i I-year period in the under-IS age group; the reason forthis
remains obscure. This group includes infants, but mortality in
the infant group would not appear to have changed significantly,
the annual mortality rate of 25% being identical berween 1971
and 1975 and 1976 and .1981.
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Surgery in children
The majority ofcardiac surgical procedures in children (under

the age of 15 years) involved correction or palliation ofcongenital
lesions, operations for valve disease forming only 7-15% of the
yearly total (Fig. 7).

A small increase in the total number of operations performed
on children, from an annual average of 173 between 1971 and
1975 to 194 between 1976 and 1981, was largely due to an increase
in operations for 'simple' congenital conditions such as atrial and
ventricular septal defects, patent ductus arteriosus, coarctation,
and pulmonary and aortic valve stenosis. The number of opera­
tions for Fallot's tetralogy and transposition of the great arteries
remained fairly constant, ~nd procedures for the more 'complex'
congenital lesions, such as total anomalous pulmonary venous
drainage, complete atrioventricular canal, single ventricle, pul­
monary atresia and tricuspid atresia have actually diminished
(1971 - 1975: 29 a year; 1976 - 1981: 21 a year).

Causes of hospital mortality
Causes of operative and postoperative deaths have nor been

analysed in detail. There would, however, appear to be no signi­
ficant change in factors relating to mortality throughout the
I I-year period.

Postoperative myocardial failure in patients with advanced
val ve disease and in children with complex and congenital lesions
remains a major cause of death despite improved methods of
peroperative myocardial protection and postoperative circula-

tory support. This problem is most commonly related to patients
who have presented themselves very late for consideration of
surgical treatment; myocardial function is frequently extremely
poor as a result of long-standing, unrelieved valve disease. The
general state of the patient at the time of operation is also an
important factor in postoperative morbidity and mortality;
emergency procedures on moribund patients obviously carry a
very high risk.

Myocardial infarction in both valve and ischaemic heart dis­
ease patients, thrombo-embolism following valve replacement,
and respiratory conditions such as adult respiratory distress
syndrome and pulmonary infection remain significant causes of
mortality. Complications of operative technique or judgement
(e.g. failure to relieve pulmonary outflow tract obstruction in
Fallot's tetralogy, thrombosis of pulmonary-systemic shunts in
infants and children) have become relatively infrequent.

The authors acknowledge and thank the .many members of the
medical, nursing and laborator\" taff who have cared for these
cardiac surgical patients. They also thank Sister Elma Steensma and
Miss Jenny Bosman, who prepared the figures.
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pethidine
study

Epidural and intramuscular
a pharmacokinetic-

K. A. PAYNE

Summary

Epidural preservative-free pethidine hydrochloride
0,75 mg/kg is rapidly absorbed into the blood. At 1,5
mg/kg the plasma levels reached are similar to those
achieved by intramuscular preservative-free pethi­
dine hydrochloride, as is the time course. Plasma
levels fall more rapidlY after epidural pethidine,
Since the plasma lev~ls lag behind the analgesic
effects, they are unlikely to be of importance ·as
regards clinical analgesia.

S AfrMed J 1983; 63: 193-195.

Epidural opiates such as pethidine have been shown to provide
effective postoperative analgesia/·~ their site of action being the
substantia gelatinosa of the spinal cord.3.~

The e~i~ural space contains many lymphatics and venous
plexuses,· and systemic absorptIOn can therefore be rapid; as
doses of pethidine equal to intramuscular doses have been used
epidurally,2 blood levels may play a part in their action.

Serial measurements of CSF pethidine levels in patients
undergoing routine operations pose ethical problems, but plasma
samples are easily and painlessly raken. It was therefore decided
to compare plasma levels of pethidine after epidural injection of
0,75 mg/kg and intramuscular injection of 1,5 mg/kg. These
were the doses used in a previous study! showing that epidural
pethidine provided superior quality analgesia but was not asso­
ciated with an increase in the incidence of side-effects. This
study would indicate to what extent absorption and transport via
the blood influenced the actions of epidural pethidine.

Department of Anaesthetics, Tygerberg Hospital, Parow­
vallei, CP
K. A. PAYNE, .\\.B. CH. B., F.F.A. R.A.C.S.

Methods

Dale recei'"ed: 16 April 1982.
Reprint requests to: Dc K. A.. Payne. 36 Elizabeth Avenue, Pinelands, 7405 RSA.

Consent of the hospital ethical committee was obtained, and the
patients gave written informed consent. They were all fit, non-


