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group 3 harboured salmonella organisms, although neither
of these children had diarrhoea.

No viruses were recovered from the specimens collected
from patients and normal controls in the unit. Viruses were
isolated from 21 (28'4%) of the children living at home.

Enteropathogenic E. coli (EEC) were obtained from the
stools of 10 (52,6%) of the 19 infants suffering from
diarrhoea, from 35 (44,9%) of the 78 normal controls in
the same unit, and from 15 (20'3%) of the 74 children
living at home. Strain 0125:B15 occurred in 3 (30'0%)
of the infants positive for EEC in group I, in 22 (62,9%)
of the control infants positive for EEC in group 2, and
in 8 (53'3%) of the positive group-3 children who were
living at home. It was therefore encountered more fre
quently in children not suffering from diarrhoea.

DISCUSSION

This investigation has shown that shigellae and salmonellae
could not be incriminated as important causes of sporadic
diarrhoea in the premature baby unit during this period.

o enteroviruses were isolated from either the patients
or the controls in the unit, while the incidence of viruses
in the stools of children in group 3 was relatively high.
The rarity of occurrence of enteroviruses in the stools of
premature babies has also been noted elsewhere.' Immunity
transmitted from the mother, or an inhibitory substance
contained in milk, may be responsible for this remarkable
phenomenon. In this connection it may be noted that all
infants in the Baragwanath premature baby unit received
only breast milk during the period covered by this
investigation.

The incidence of EEC was high in the infants in this
unit, being more than twice as high in premature infants
of groups I and 2 than in older children who were living
at home. The prevalence of the strain 0125:B15 in infants
not suffering from diarrhoea confirms that it is of doubt
ful pathogenicity. This also appears to be the case in other
parts of the world, where this strain occurs commonly
in children with normal stools.'

Excluding OI25:BI5, EEC were found in 7 (36·8%) of
19 premature infants with diarrhoea, in 13 (16'7%) of
78 normal premature infants in the same unit, and in 7
(9'5%) of 74 older children living at home. It can there
fore be concluded that residence in the unit predisposed
to infection with EEC, and that in a number of infants
this led to diarrhoea. It is well known that intestinal

infection with EEC does not always cause diarrhoea,
particularly in infants receiving breast milk, and this may
have favoured the occurrence of symptomless carriers. The
limited immunity of these premature infants against EEC
contrasts markedly with their freedom from enteroviruses.
To some extent this may be explained by the poor passage
across the placenta of antibodies to EEC.6

SUMMARY

During the summer months of 1960, a study was made at
Baragwanath Hospital of 19 premature infants sufferinl
from diarrhoea, 78 premature infants with normal stools
in the same unit, and 74 older children without diarrhoea
attending the outpatient department.

No enteroviruses were isolated from any of the pre
mature infants, although they occurred in 28·4 % of the
children living at home.

Shigella or salmonella organisms were not recovered
from premature infants with diarrhoea. Only I premature
infant in the normal control group and I child in the
outpatient control group were infected by salmonella
organisms.

The E. coli strain 0125:B15 was most commonly found
in the premature infants without diarrhoea. Excluding this
strain, EEC were recovered from 7 (36'8%) of 19 pre
mature infants with diarrhoea, from 13 (16'7%) of 78
premature infants without diarrhoea in the same unit, and
from 7 (9'5%) of 74 older children without diarrhoea who
were living at home.

We wish to thank the Superintendent of Ba,ragwanath
Hospital for permission to publish these papers. Our thanks
are also due to Dr. J. H. S. Gear, Director of the South
African Institute for Medical Research and Director of the
Poliomyelitis Research Foundation, for his advice and support
in these studies. We gratefully acknowledge the assistance of
Dr. V. Measroch and the technical staff of the Coxsackie
Virus Study Unit, and of Miss R. M. Harwin and the technical
staff of the Enteric Virus Study Unit, at the laboratories of
the Poliomyelitis Research Foundation; and of Miss G. Shaff
of the Department of Bacteriology at Baragwanath Hospital.
An abstract of Part II of this report was presented at the
43,rd South African Medical Congress (M.A.S.A.) in Cape
Town in September 1%1.
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HYPOCALCAEMIA IN INFANCY, WITH SPECIAL REFERENCE TO CARDIAC
FAILURE*

W. E. B. EDGE, M.B., B.CH., M.R.C.P., D.C.H., D.(OBsL)R.C.O.G., Durban

Calcium has been known to have a profound effect on
myocardial activity since 1883, when Ringerl published
his classical observations. He showed that perfusion of
the isolated heart with sodium-chloride solution led to
arrest in diastole. The addition of calcium led to resump
tion of activity, followed by arrest in systole. Further
addition of potassium caused a reversion to normal cardiac
activity. The effects of hypocalcaemia on the electro-

* Paper presented at the 5th Congress of the South African
Paediatric Association (M.A.S,A.), Durban. 26 - 28 July 1%2.

cardiogram (ECG), viz. shortening of the P-Q interval,
flattening or inversion of the T waves, and, most charac
teristically, prolongation of the Q-T interval, are weIl
known.

It would be surprising if such marked changes were not
accompanied by disturbance in cardiac function. Yet
hypocalcaemia does not feature as a cause of cardiac
failure. In fact, only one reference to this could be found
in standard cardiological text-books. Keith et al.,2 quoting
the case of Schulman and Ratneil - a 12-year-old girl
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in 75%
in 61%
in 42%
in 30%
in 18%
in 10%
in 9%

with hypoparathyroidism in whom cardiac failure with
cardiomegaly was ascribed to the marked hypocalcaemia
(3·6 mg. per lOOm!.), and which reverted to normal as
the serum calcium rose - admitted the possibility of hypo
calcaemia causing failure. Other cardiology text-books
make no mention of this, and in a recent review of heart
failure in children,' which lists some 48 causes, hypo
calcaemia does not appear. It seems, therefore, worth
recording the following three personally encountered cases.

CASE REPORTS
Case 1

H. le S., a full-term White male baby, WM born on 26
June 1960, following a normal pregnancy and spontaneous
vertex delivery. Birth weight was 8 lb. 4 oz. He was slow to
cry, and remained limp and cyanosed. When first seen at the
age of 24 hours the striking features were generalized hypo
tonia, marked central cyanosis, and extensive oedema of the
limbs and neck. Pulse rate was 130 per minute, respiration
88 per minute, and blood pressure 80/? mm.Hg. The
fontanelle was not elevated, and the cry was feeble but not
shril!. Air entry was good throughout the lung fields. The
heart sounds were poor, but no murmur> were present. The
liver was enlarged 3 cm. below the costal margin. A provi
sional diagnosis of severe congenital heart disease, possibly
transposition of the great vessels, was made, and the baby
was treated with digitalis, diuretics, and oxygen.

The following day the baby was slightly less cyanosed. The
tone had increased, and a positive Chvostek's sign was noted.
Shortly afterwards the baby had a generalized convulsion.
Hypocalcaemia was now strongly suspected and the serum
calcium level was found to be 4·9 mg. per 100 ml. Under
ECG control 10% calcium gluconate was given intravenously,
to a total of 9 m!. This produced no very dramatic change,
but did ease the respirations slightly and abolished the
Chvostek's sign. Five m!. 6-hourly of 5% calcium chlOIude
were then given by mouth. The following day the serurn
calcium level was 6·6 mg. per 100 ml. The baby was con
siderably improved with only slight cyanosis, slower respira
tions (64 per minute), and normal tone, but the oedema and
hepatomegaly remained. Thereafter improvement was steady
and by I July he seemed nonnal in every respect and the
serum-calcium level was 9·6 mg. per 100 m!. His subsequent
progress was uneventful and his development when seen later
was entirely norma!.

Case 2
G.S., a Coloured male infant, was born on 24 May 1959,

10 weeks premaJturely, with a birth weight of 2 lb. 10 oz.
He thrived satisfactorily on breast milk and from about the
fourth week was given a daily supplement of a multivitamin
preparation containing 600 units of vitamin D. 'Imferon' was
given af,ter 2 months when the haemoglobin level had fallen
to 7·7 G. per 100 m!.

At the age of 4 months he was transferred to the children's
ward because of evidence of cardiac failure, wi·th no appaTent
response to digital~s. His weight at this time was 7 lb. There
was marked clinical rickets, subsequently confirmed radio
logically, and in addition 'the baby was noted to be extremely
stiff, maintaining an almost constant position of opisthotonos,
with considerable respiratory embarrassment. The cardiac rate
was 130 per minute. The neck veins were engorged, the liver
was considerably enlarged, and there was pitting oedema of
the extremities and back. Blood examination revealed a serum
calcium level of 6·2 mg. per 100 ml., a serum-phosphorus
level of 2·8 mg. per 100 ml., alkaline phosphatase 70 King
Armstrong units, albumin 4·4 G. per 100 ml., and globulin
2·0 G. per 100 ml. The ECG showed a Q-Tc interval of 0·43
seconds.

It was postulaJted that the cardiac failure might be due to
the hypocalcaemia, and 10% calcium gluoonate was therefore
given intravenously under ECG contro!. After 3 m!. there was
remarkable clinical improvement, with disappearance of the
muscle spasm, and the QcTc interval diminished to 0·35
seconds. Thereafter the baby was given larger doses of

vitamin D - 5,000 units daily - and rapidly improved in all
respects, the signs of cardiac failure disappearing within a
few days.

Case 3
J.P., a Coloured female infant, was born normally at home

3 weeks before admission on 26 July 1961, with a hi tory of
diarrhoea and coughing for I day. Examination revealed a
malnourished baby weighing 4 lb. 120z., hypothermic and
cyanosed, with rapid, shallow respirations. There were ulcers
on the legs and perineum suggestive of syphilis, and serology
subsequently proved positive. The neck veins were distended,
and the liver was palpable I inch below the costal margin.
There was some hypertonicity of the limbs and a doubtfully
positive Chvostek's sign. The baby was diagnosed as probably
having septicaemia, and was treated with tetracycline and
novobiocin. A lumbar puncture produced clear cerebrospinal
fluid containing 37 polymorphs per c.mm., protein 160 mg.
per lOO ml., with globulin much inoreased, and sugar 106
mg. per lOO ml.

Because of the clinical evidence of tetany and cardiac
failure, the serum-calcium level was estimated and found to
be 3·0 mg. per 100 m!. Fifteen m!. of 10% calcium gluconate
were ~ven slowly intravenously under ECG control, and
although the hypertonicity and respiratory embarrassment
improved considerably, the baby remained cyanosed and ill.
The ECG showed a diminution in the Q-Tc interval from
0·375 seconds before administration of calcium, to 0-28 seconds
afterwards. The following day the serum-calcium level was
10 mg. per lOO m!., and the baby seemed better. That after
noon, however, she died suddenly, possibly as the result of
inhalation of vomitus.

This case was complicated by other factors, chiefly infection,
but it is felt worth recording in view of the very low serum
calcium level in a breast-fed baby 3 weeks old.

DISCUSSION

Hypocalcaemia in infants is of 3 main types - neonatal,
rachitogenic, and enterogenic. Neonatal tetany was first
described in 1913 by Kehrer,5 who noted, in spite of his
inability to perform biochemical estimations, that a good
response occurred to oral administration of calcium
chloride. In 1917 Howland and Marriott6 demonstrated the
relationship between tetany and hypocalcaemia, at the same
time confirming Kehrer's observations on the value of oral
calcium chloride.

Shannon,7 in 1929, described 3 neonates with tetany
associated with oedema, cyanotic attacks and convulsions.
Ten years later WilliS reported 13 cases of 'spasmophilia'
and pointed out that typical carpopedal spasm was not
always present and that vomiting and convulsions were
common presenting symptoms. Dodd and Rapoport,9 in
their review of 33 cases of neonatal tetany in 1949, found
that the most common presenting features were convul
sions, vomiting, oedema, cyanosis and alimentary-tract
haemorrhage. Craig and Buchanan10 found in 26 tetanic
infants (mostly prematures or babies of diabetic mothers)
that the commonest signs were hyperexcitability alternating
with extreme quietness, cyanosis, apnoeic attacks, a squeaky
cry, convulsions, tachypnoea and tachycardia. Saville and
Kretchmerll recently reported 125 cases of neonatal tetany
and found the following signs:

Twitching and/or jitteriness
Convulsions
Cyanosis
Vomiting
Positive Chvostek or Trousseau sign
Gastro-intestinal bleeding
Oedema
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gastro-enteritis, intestinal malabsorption, hypoparathyroid
ism and pseudo-hypoparathyroidism. Of these, only the
first 3 are of importance in infancy, and neonatal tetany
is by far the most commonly encountered type. Rickets
is only rarely accompanied by a low serum calcium, and
although hypocalcaemia is not at all uncommon as part
of the electrolyte disturbance of acute gastro-enteritis,
particularly in African infants, its degree is often falsely
accentuated by the coincident hypoalbuminaemia. Though
tetany often occurs in this type, cardiac failure ascribable
to this has not been seen.

Diagnosis

Regarding the diagnosis of neonatal tetany, it is clear
from the preceding discussion that the symptomatology
is not confined to the neuromuscular irritability commonly
as ociated with this condition. When suggestive symptoms
are present, the serum-calcium level should obviously be
estimated. Although figures for the normal in neonates
vary slightly,· 8·5 mg. per 100 m\. is generally acceptable
as the lower limit. Bakwin2lJ maintained that neonataI
tetany is always associated with hypocalcaemia, but Dodd
found that one-third of a group of 24 full-term neonates
with clinical tetany had a serum-calcium level above 9 mg.
per 100 m!., and Craig and Buchanan10 described 7 patients
with clinical tetany and a normal serum-calcium level.
Personal experience supports the view that hypocalcaemia
is not invariably present.

Treatment

Treatment of neonatal tetany depends on the severity
of the case and the time of onset. When this is within
the first 48 hours, symptoms almost always disappear
spontaneously by the fifth day. Calcium chloride by mouth
is advocated in doses of t -2 G. a day. In severe cases,
however, such as those described here, intravenous calcium
gluconate, carefully given and preferably with ECG con
trol, seems indicated, although the results are usually not
striking. It must be pointed out that calcium gluconate
contains only 9% calcium, whereas calcium chloride con
tains 30% calcium. In tetany associated with cows' milk
feeding, a calcium chloride supplement is usually effective
in raising the serum-calcium level and alleviating
symptoms, but diminution of the phosphorus intake may
also be desirable or indeed necessary.

SUMMARY

Three cases of infantile hypocalcaemia with signs of cardiac
failure are reported. It is suggested that there is a causal
relationship and that tetany should be considered as a
possible aetiological factor in obscure cases of heart failure.

The symptomatology, aetiology, diagnosis and treatment
of neonatal tetany are discussed in some detail and the
pertinent literature is reviewed.

wide range of

Range
(mg. per lOO ml.)

8·63 - 11·67
8·3 - 13·2
8·5 - 13·5

InI'esrigarors

* The following figures show the rather
values found at this age:

M ean serum-calcium
level

(mg. per 100 ml.)

10·15
10·6
11

Todd et al."
Aburel and Omstein"
Bakwin and Bakwin"

It is clear, therefore, that the manifestations of neonatal
tetany are very variable. Cyanosis and oedema are
common, and when they are accompanied by hepatomegaly
it is impossible to say that cardiac failure is not present.
CraigIJ reported that 6 of hi 7 severely affected infant
had enlarged livers. It could be argued that hypocalcaemia
does not necessarily produce heart failure, but merely
simulates the signs thereof. This would appear to be
unreasonable hair-splitting, particularly in view of the
difficulty of defining heart failure. It is the purpose of
thi paper simply to point out that when confronted with
the clinical picture of heart failure in an infant, hypo
calcaemia must be considered.

Aetiology of Neonatal Tetany

The aetiology of neonatal tetany is of some interest.
The calcium content of the cord blood is normally 1 - 2
mg. per 100 m!. higher than that of the maternal blood.
During the first few days of life the calcium falls and
the phosphorus rises, but the calcium subsequently rises,
returning to normal values by the tenth day. It was postu
lated by Bakwin12 that these changes indicate a transient
hypoparathyroidism. Craig,13 on the other hand, from his
experience of diabetic mothers, suggested that an adreno
pituitary disturbance might be the operative factor. What
ever the mechanism, it is certain that early tetany, i.e.
tetany occurring within the first 2 days of life, is associated
with traumatic delivery, premature birth, caesarean section
and maternal diabetes in a high proportion of cases.10.13-15
This was so in 66% of Saville and Kretchmer's series.

Dietary factors appear to be of considerable importance
in tetany appearing later, usually on about the fifth day
of life,u This type is almost entirely confined to artificially
fed babies. Although the calcium content of cow's milk
is 3t times higher than that of human milk (1,220 mg. per
litre and 340 mg. per litre respectively), the phosphorus
content is 6 times as high (900 mg. per litre and 150 mg.
per litre respectively), giving a considerably lower Ca : P
ratio. It has been shown by Gardner et al. 16 that whereas
the serum-phosphorus level in breast-fed babies is about
6 - 7 mg. per 100 m!.. babies fed on cows' milk have levels
of 10 - 12 mg. per 100 m!. Gittleman and Pincus,H in a
series of neonates, demonstrated an incidence of hypo
calcaemia of 10-9% in those artificially fed, compared with
0% in breast-fed babies. The same authors17 also showed
that the addition of vitamin D lowered the serum calcium,
600 units per quart of milk per day increasing the
incidence of hypocalcaemia to 30%. This effect is, of
course, well known in rickets, in which initial treatment
with vitamin D may precipitate tetany by increasing
calcium deposition before there has been significant
increase in absorption.

It appears, therefore, that dietary factors play the main
role in the aetiology of neonatal tetany appearing after
the first 2 days of life. This type may continue for a
considerable time. One of my patients, an Indian baby,
in spite of supplementary calcium chloride in doses of
2 G. per day, continued to have almost incessant con
vulsions for 2 months, until changed to a low-phosphorus
milk.

Apart from neonatal tetany, hypocalcaemia may be
associated with rickets (of which case 2 is an example),
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MEDIESE VERENIGING VAN SUID-AFRIKA

REPORT OF THE CHAIRMAN OF FEDERAL COUNCIL FOR THE SIX MO THS E DED 31 DECEMBER 1962

At its meeting on 6 September 1962 the Council resolved 'that
the Annual Report of the Chairman of Council be written to
date as at 31 December of each year to conform with Article
17 of the Association's Constitution'. This present Report
will thus be for the period I July 1962 to 31 December 1962,
in accordance with the Council's resolution. The work of the
first six months of 1962 was dealt with in my last Annual
Report which was published in the Journal of 7 July 1962
(p. 546).

Obiluary
It is with deep regret that we record the loss through death

of the following members: Drs. K. Attaoullah, J. D. M.
Barton. F. W. Bekker, J. Black, P. A. Brink, W. Chapman,
E. P. Chisholm, J. R. Clacey, E. C. Crichton, J. J. du Plessis,
F. P. Fouche, J. M. Hill, A. Jowell. Harry Lazarus, A.
Lipschitz, A. P. M. Moore-Anderson, C. P. Pieterse, B. M.
Porter, D. J. Sagor, D. R. Truter, S. J. Zweigelaar.

Membership
In the count made as at 31 December 1962, the number

of members was as follows: Border Coastal Branch 131,
Border Inland Branch 64, Cape Eastern Branch 47. Cape
Midland Branch 226, Cape Western Branch 1,239, Eastern
Transvaal Branch 249, Griqualand West Branch 96, Natal
Coastal Branch 529. Natal Inland Branch 199, Northern
Transvaal Branch 497, Orange Free State Branch 281, Orange
Free State Goldfields Branch 74, Southern Transvaal Branch
1.001, South West Africa Branch 70, Soutpansberg Branch 71.
Transkei Branch 74. Vaal River Branch 54, Western Transvaal
Branch 131, unattached members 235; total 5,268. These figures
include a number of Emeritus Members and Life Members
who retain the rights and privileges of membership. In addition
there are 8 Honorary Members who are not members of the
medical profession, and 67 student members.

There would appear to be an overall loss of 27 members,
but it is unfortunate that some members seem inevitably to
allow their subscriptions to become overdue so that they were
members 'not in good standing' at the time of the count.
There were 107 such members. Experience has shown that
most of these will become reinstated in terms of By-Law 11.

Honours
At its meeting in September 1962 the Council was pleased

to award the Association's Gold Medal 'for distinguished
service to the medical profession' to Dr. Harry S. Gear, the
Secretary General of the World Medical Association. The
Association's Bronze Medal 'for meritorious service to the
Medical Association' was awarded to Dr. W. H. Lawrance, of
Pretoria. Dr. R. Lance Impey, of Cape Town, was elected to
Emeritus Membership of the Association.

Annual General Meeling

The Annual General Meeting of the Association for the year
1962 took place in Pretoria on 5 September 1962. At the con
clusion of the formal business Dr. Alan B. Taylor, of Durban,
was inducted as President by Mr. J. A. Currie, the retiring
President. The Adjourned Annual General Meeting was held
the same evening, when Dr. Taylor delivered his Presidential
Address and the Bronze Medal was presented to Dr. Lawrance.
This was followed by a reception.

Congress
TO Congress of the Association was held in the six months

under review, but various Groups within the As ociation held
special congresses as follows: The South African Association
of Physicians, the South African Society for Endocrinology,
Diabetes and Metabolism, and the Southern Africa Cardiac
Society, held both separate meetings and joint sessions in
Durban during the period 9 - 14 July 1962. The South African
Paediatric Association held its 5th Congress in Durban on
26 - 28 July. The 3rd Congress of the Association of Surgeons
of South Africa was held in Johannesburg on 13 - 15 Septem
ber. The South African Orthopaedic Association met in
Pretoria on 17 - 20 October. The 4th Congress of the Urologi
cal Association of South Africa was held in Cape Town on
19 - 23 Tovember. Preparations are proceeding for the 1963
South African Medical Congress to be held in Johannesburg
on 21 - 27 July.

Federal Coullcil
The Council met in Pretoria from 5 to 8 September. and the

meeting was attended by 58 members. A special meeting of
the Council was held on II September. The Minutes of these
meetings were published in the Journal of 10, 17 and 24
November 1962. The Executive Committee of Council met
on two occasions - in Pretoria on 4 September and in Durban
on I December 1962. This latter meeting was held at a time
to coincide with a general meeting of the profession called
to discuss the medical services of the atal hospitals.

Commiltees of Coullcil
The Federal Ethical Commiltee has not had occasion to

meet, nor have any matters been referred to it for attention.
The Head Office and Journal Commiltee has continued to

deal with routine matters in connection with the administra
tion of the Association and its journals.

The Central Committee for Conlracl Praclice has continued
to do a considerable amount of work in connection with
medical aid societies, and in addition it has kept in touch with
developments arising from the appointment by the Minister
of Health of the Central Board for Medical Aid Schemes.
Approval of the various schemes operated by SANSOM was
withdrawn on 31 December 1962.

The Parliamenrary Commillee has met and has dealt with
a large amount of business with benefit to members of the
Association.

Olher Committees have also been active, and mention
should be made of the Trauma Committee which has con
tacted Provincial Administrations in connection with the pro
vision of special services for trauma cases.

Journals
The number of text pages in the weekly Journal continues

to be controlled in relation to the funds available, and there
is a continual demand for more space for the publication of
original articles of a high standard. A 48-page souvenir
number was printed on special glossy paper on 18 August
to coincide with the centenary celebrations of the ew
Somerset Hospital. This number contained several historical
articles on the ew Somerset Hospital, and clinical articles
by members of the hospital staff. There was also a page of
four-colour illustrations. This number was extremely well




