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The repair of this deformity is surgical, and the results often
poor. Simple suture is ineffective or else results in loss of function
and stiffness in extension.
. There are two functional elements in the aponeurosis, viz.
(I) the central extensor mechanism at the proximal IP joint,
and (2) the mechanism of the lateral band, which glides separately
on movement of the distal IP joint. When an extensor tendon
and aponeurosis are sutured, at first the proximal IP joint should
be immobilized, while union occurs in the sutured central extensor
tendon. This takes approximately 5 weeks, and one must allow
fre<?dom of movement in the distal lP joint, to keep the gliding
achon of the lateral bands. Subsequently, the distal joint should
be immobilized and the proximal joint allowed free, so that the
lateral bands can move over the sides in the true fashion, and
flexion and extension develop at the proximal lP joint. The
central extensor tendon develops its function of extending the
proximal IP joint in a coordinated fashion in relation to the
distal joint.

Alternate finger joint immobilization has a place in the treat
ment of any injury of the extensor aponeurosis.

Finger STiffness. A case illustrating the cause of finger stiffness,
and the treatment, is worth mentioning. A young lady developed
a glomus tumour on the pulp of her right index finger, and it was
so painful that after treatment she was seen eventually with a
completely stiff finger in extension. There was no other cause
than immobilization.

A flap was turned at the proximal IP joint, and the lateral and
central slips of the aponeurosis separated at this point, exposing
the dorsal fibres of the collateral ligaments, which were then
separated and excised from the underlying heaQ of the
phalanx. Flexion became possible at this stage, and recovery
ensued with return of full function.

For recovery in finger stiffness, the collateral ligaments must
allow movement, either having been stretched or cut or assisted
by elastic traction. A determined patient is needed, able to co
operate in the face of pain; and there must be an extended wrist
to give full power to flexion by flexor tendons free of scar and in
continuity, and extensor tendons, too, free of adhesions, to allow
flexion to occur.

MISCELLANEOUS

In two cases of totally disabled hands from crush injuries which
had resulted in metacarpal fracture with flexor and extensor
tendon fixation to deep and skin scar, and with wrist drop, MP
extension and fixation, and thumb adduction, a considerable
degree of recovery was possible by the following measures: (i)
Freeing tendons, (ii) resecting portions of metacarpals where
scar and deformity made recurrence of adhesions to tendons
inevitable, (iii) flexing MP joints, (iv) fixation by plaster of Paris
with wrist extension, MP joint flexion and crossbar leverage for
fingers, (v) elastic traction, and (vi) electric stimulation of flexors
and extensors at an early stage.

Tendon Transplants and Grafts
In late poliomyelitis cases, the results of tendon transplants

have been very satisfactory, combined sometimes with arthro
desis of the wrist.

In spastic cases, operations may relieve deformity, but rarely
give much improvement in function.

Skin Coverage
Perhaps the most important advance in hand surgery in recent

years is .the use of skin coverage when needed. Time and again
early skin placement over tendons, bone and exposed joints has
saved limb and function.

One can wait a week to assess the degree of necrosis in skin and
tendon, etc., for it is not always possible immediately to assess
the degree of damage, which is almost always more than the
first impression suggests. Even a longer lapse of time does not
prevent coverage. When one is in doubt in the _early stages, a
dressing of tulle gras tied over with some pressure will almost
always ensure a liealthy surface on inspectien at the- end of a
week.

In a case seen 18 days after gross injury, in which the dorsal
structures of the right forearm, wrist and dorsum of the hand
were lost, bone denuded of periosteum was visible, including
lengths of radius, ulna and metacarpals. Free pus escaped from
the wrist area, and the ring and small fingers and the metacarpals
were loose and necrotic.

Carpal bones were excised, and the flexor tendons could be
seen from the dorsum bathed in pus. Free drainage was estab
lished in the palm, and a dressing of tulle gras was sewn into
place with pressure.

A week later, a large abdominal flap was used as coverage.
The exposed bones were nibbled until bleeding occurred. Healing
took place without sinuses and, within a short time, extensor
tendon grafts to the abductors and extensors of the thumb and
remaining fingers could be done through the flaps.

One learns from this case that, even after 18 days of exposure
of bone and tendons, coverage is still possible, and this has been
our experience with other cases of exposed bones and joints
in neglected compound fractures and dislocations of the ankle
and tibia.

Different methods of reconstructing thumbs can be accom
plished, such as by skin pedicle from the abdomen, and later
bone grafting. Transplantation of a stump of an amputated
middle finger and metacarpal to the thumb has been used success
fully, and so_has rotation of a metacarpal. Each case should be
considered on its own merits; we are always assisted by a good
patient, and the natural adaptability of remaining digits for
practical use.

SUMMARY

In this talk, an effort has been made to explain the anatomical
reasons for recovery of a correctly positioned hand as against
the deterioration to a fixed claw hand in a poorly positioned
hand.

The deformity of hyperextension of proximal interphalangeal
joints with flexion of distal interphalangeal joints has been shown
to be due to several interesting mechanical causes.

The concept of alternate immobilization to retain and restore
finger movements is propounded. Early skin coverage by flaps
of exposed tendons, bone and joints is strongly advocated at the
moment the necrosis of covering skin is discernible.
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Other than a reference made in 1948 by Altmann and Murrayl
to 4 cases of anaemia in kwashiorkor with a microcytic
blood picture, iron-deficiency anaemia in Bantu children
in Souih Africa has received very little attention in the
literature. It has been suggested2 that this form of anaemia
is rare in the· Souih African Bantu on account of the ap
parently high intake of iron, derived from iron utensils
used in ihe preparation of their food. At Baragwanath
Hospital, Johannesburg, however," severe iron-deficiency

anaemia is encountered in Bantu children, and it is the
purpose of this communication to draw attention to its
occurrence in this group, to stress the relationship to kwash
iorkor, and to report the favourable response of the anaemia
to therapy with intramuscular iron.

DIAGNOSTIC CRITERIA

In the series of cases here reported, iron-deficiency anaemia
was diagnosed when the haemoglobin value was less than.
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10 g. %, the mean corpuscular haemoglobin concentration
(MCRq was 30% or lower, and hypochromic erythrocytes
were present in the blood. Children suffering from chronic
infection or blood loss were excluded from the study. The
distinction between iron-deficiency anaemia and the hypo
chromic anaemia which may accompany chronic infection
was made largely on clinical grounds, since the differentia
tion of sideropenic and non-sideropenic forms of hypo
chromic anaemia is not easy in infants, because changes
cannot be detected in iron stores in the bone marrow. Infec
tion was often the reason for admission to hospital of children
with iron-deficiency anaemia, but only cases where infection
was of but a few days' duration were included in the study.
Patients in whom iron deficiency was associated with megalo
blastic anaemia were excluded.

RESULTS

The features of 60 cases occurring in children admitted to
the paediatric wards fulfilling the above diagnostic criteria
are presented.

1. Age. The ages of the infants and children ranged
from 3 months to 3t years, but 82 % of cases occurred
between 6 and 18 months of age.

2. Seasonal incidence. Cases occurred at all times during
the year, with the distribution as follows: 4 in January, 1 in
February, 7 in March, 4 in April, 4 in May, 6 in June, 8
in July, 2 in August, 4 in September, 8 in October, 9 in
November and 3 in December.

3. Perinatal factors. Six infants (10%) had been prema
ture. In none of the cases was there a history of haemolytic
or haemorrhagic disease of the newborn or of cord hae
morrhage.

4. Feeding history and the iron content of the feeds. Of
the 60 cases, 4 were breast-fed at the time of admission
to hospital and were receiving complements of meat, veget
ables, porridge and milk; 46 were fed on maize porridge
and water, with occasional supplements of milk, vegetables

5. Features of malnutrilioll. Only 6 of the 60 children
investigated were in a reasonable state of nutrition. The
remaining 54 were malnourished, all showing depigmenta
tion of hair; acute nutritional dermatosis was present in
20, 24 were oedematous, and 17 were markedly wasted.
All were under-weight for age.

6. Admissioll diagnosis. In 12 infants. (20%) anaemia
was the diagnosis on admission. Many children were ad
mitted with more than one diagnosis. The other diagno es
were as follows: Malnutrition 33, gastro-enteritis 25, pneu
monia 15, rickets 5, whooping cough 3, heart failure 2,
congenital heart disease 1, glandular fever 1, and acute
arthritis 1.

7. Peripheral blood. The haemoglobin value ranged
from 3·6 to 9·9 g. % (mean 8·13 g. %) and the MCRC
from 22 to 30 % (mean 28·6 %). The deficiency in haemo
globin often did not parallel that in the MCRC or the degree
of hypochromia of the red cells in the smears. With haemo
globin values greater than 9·°g. % the red cells often ex
hibited marked hypochromia. The degree of anisopoikilo
cytosis was usually moderate, with cigar-shaped poikilo
cytes often prominent. A slightly raised reticulocyte count
was a common finding, the counts on admission ranging
from 1 to 8 %. Platelets were present on the smears in normal
number. The leucocyte picture frequently reflected the
condition which bad brought the child to hospir.al.

8. Bone marrow. Puncture of the tibial or iliac crest was
carried out in 17 random cases. The marrow specimens
were generally very cellular, and an erythroid reaction was
noted in all cases where the myeloid-erytbroid ratio was
determined; the ratio was less than 1·5: 1 in all. The poly
chromatic and pyknotic normoblasts showed evidenCe of
iron deficiency; the degree generally paralleled that of the
anaemia and hypochromia of the red cells, and was often
very conspicuous. The normoblasts were small and de
formed, and contained very little cytoplasm. The myeloid
series was usually normal.

Fig. I. Serum-iron values in 35 children. ~ refers to
the average normal values in infancy and childhood accord
ing to Sturgeon (1954).
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Age Type 0/ Feed Dry Content Feed per
(mths.) Volume weight (mg.% per Day Day

(mJ.) (g.) o/dry (oz.) (mg.)
weight)

21 Maize meal and
water 220 13·77 2·1 22 2·5

18 Maize meal and
water 210 25·44 4·0 27 4·5

15 Maize meal and
water 180 17·73 3·0 30 2·7

12 Maize meal and
dilute milk 113 19·70 2·1 25 2·8

9 Maize meal and
dilute milk 190 27·57 2·3 25 2·1

TABLE T. IRON CONTENT OF FEEDS GrYEN TO BANTU INFANTS AND
CHILDREN

Feed Analysed

and meat; and 10 received maize porridge only. In order
to assess the frequency of the use of iron pots in the prepara
tion of the infants' feeds by the local Bantu population,
300 mothers attending the out-patient department were
questioned. None of these used iron pots, all the cooking
utensils employed being either enamel or aluminium, but
10% admitted to the use of iron tins for the souring of
porridge after cooking. The iron content of some of the
maize mixtures on which malnourished children were fed
(chosen at random) has been determined (Table D. The
iotal daily iron intake varied between 2· I and 4·5 mg.
(mean 2·9 mg.).
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DISCUSSION

The exact role of a number of aetiological factors in the
pathogenesis of iron-deficiency anaemia in infancy remains
undecided. In the premature infant, rapidity of growth
associated with a defective prenatal iron store (small red
cell mass) leads to a high incidence of iron-deficiency anaemia.
Prematurity does not appear to be of much direct significance
in the aetiology of the present group of cases, only 5 % of
them being premature. Diminished iron stores at birth is
probably not a significant" factor in our cases. The infant's
iron stores reside mainly in his haemoglobin, and haemo
globin concentration at birth does not differ significantly
in the 2 groups. (Although the birth weight of the newborn
Bantu may be slightly less than that of the White population,
the difference is not significant.) Other possible aetiological
factors, such as jaundice of the newborn and haemorrhage
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administered varying between 150 and 450 mg. The effect
of therapy could be satisfactorily assessed in 15 cases. All
15 responded as judged by a rise in haemoglobin of at least
2 g. % or reticulocyte response of greater than 10 %, or both.
The reticulocyte responses in the cases treated with intra
muscular iron are contrasted in Fig. 2 with those who re-

Fig. 3. Haemoglobin increment after treatment with oral
iron, and intramuscular iron.

ceived oral iron, and the haemoglobin increments in Fig. 3.
The reticulocyte response on intramuscular iron was often
very marked, and was usually apparent by the 3rd or 4th
day after the first injection, the maximum count being
reached on the 5th" or 6th day. In only 1 infant, where the
initial haemoglobin value was 8· 8 g. per lOO ml., was reti
culocytosis after therapy not- observed. The results of treat
ment with intramuscular iron are often remarkable. In 2
infants with initial haemoglobin values of 3· 6 and 4·4 g. %
the haemoglobin had risen to 9·9 and 10· 8 g. % respectively
by the 15th day of therapy. (Of the other 10 cases, one, a
child admitted with acute liver necrosis, died on the 4th day
of therapy, 1 child received a blood transfusion as well as
iron, and in 8 follow-up was·inadequate.)
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Fig. 2. Reticulocyte response to oral irop, and ta intra
muscular iron.

9. Serum iron. Serum iron was determined in 35 random
cases, before any iron therapy. These values are shown
(Fig. 1) against the average normal values during infancy
according to Sturgeon. 3 In 10 infants serum iron was 30 fLg.
per lOOm!. or less.

10. Treatment
The cases we~e divided into 3 groups, according to the

treatment.
(a) No specific haematinics: 19 infants with anaemia,

usually of moderate degree, received no iron therapy. Rise
in haemoglobin value on ward diet occurred in less than
50 % of these cases. The reticulocyte response was never
greater than 5 % and a rise in haemoglobin was usually not
accompanied by rise in MCHC or diminution in the degree
of hypochromia of the erythrocytes in the blood smears.

(b) Oral iron: 13 infants were treated with a colloidal
iron preparation in a dose of 90 mg. metallic iron daily.
We could not assess the response in 3 of these patients
because 2 of them were given blood transfusions and 1
had intramuscular iron added early in the course of therapy.
Of the remaining 10 patients treated, only 4 showed a signifi
cant rise in haemoglobin (Fig. 3); one case showed a fall
in haemoglobin from 8·2 to 6· 5 g. %. In one case the hae
moglobin level rose from 8·1 to 8·4 g. % after 30 days'
treatment with oral iron, and when this was changed to
intramuscular iron therapy the haemogrobin level rose to
10·4 g. %, 10 days after the first injection.

Seven of the 10 cases in whom haemoglobin responses
were assessed had reticulocyte responses assessed con
currently (Fig. 2). The maximum observed reticulocyte
response was only 9% after 15 days of therapy with oral
iron.

(c) Intramuscular iron: 25 infants were treated with an
intramuscular iron-dextran* preparation. The dosage was
calculated on the initial haemoglobin level, the total amount

* Imferon, Bengers Laboratories.
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from the cord or elsewhere, do not play any part. There is
no obvious seasonal incidence.

Tutritional factors, however, are of prime importance.
Only half the infants were breast fed for as long as 3 months.
The foods onto which the children had been weaned with
only an occasional exception, contained no adequate ~ource
of iron. The results of the determination of the iron content
of the maize feeding mixtures employed (Table n indicates
that the iron intake of the Bantu infant with kwashiorkor
falls short of the recommended dietary allowance. Iron
cooking utensils are not in use in this urban Banru popula
tion. Even assuming that normal absorption of 10% of the
dietary iron occurs, the daily iron assimilated is deficient.
In addition, absorption of iron in malnourished infants
is probably poor. Low vitamin-C intake4 and the frequent
occurrence of hypochlorhydria5 and of diarrhoea, probably
all result in poor absorption of oral iron. The main cause
of the iron-deficiency anaemia 1ccompanying kwashiorkor
would thus appear to be deficient iron intake, possibly
aggravated by poor absorption.

The possibility of poor absorption of iron in kwashiorkor
may explain why the treatment of iron-deficiency anaemia
with oral iron in these cases has been found to be unsatis
factory. The results of oral iron therapy were unpredictable
and were far inferior to those obtained with intramuscular
iron. Moreover, oral iron may aggravate the gastro-intestinal
disturbance commonly present in kwashiorkor. Ward diet
without additional iron therapy did produce a rise in the
haemoglobin in some cases, but not in the MCHC, and the
degree of hypochromia did not diminish.

Intramuscular iron was found to be effective in 11 out
of 12 cases of kwashiorkor reported by Trowell and Simp
kiss6 from Uganda,' and the present study confirms the
satisfactory results obtained with this preparation. Kwa
shiorkor as seen in South Africa as opposed to Central
Africa is not complicated by helminthic infestation or

malaria. In the pre ent series no ca e was encountered
where iron deficiency anaemia did nor respond to treatment
with intramu cular iron. With the intramuscular route
it is possible to provide the child with iron stores, a factor
of considerable significance in that the child with kwa
shiorkor, on discharge from hospital, may return to his
previous poor dietary pattern.

CO 'CLUSIO S A '0 SUMMARY

The clinical and haematological findings and response to
treatment in 60 Bantu children with iron deficiency anaemia
are presented.

Of these 60 cases 54 showed the features of kwashiorkor.
The maize mixtures almost universally employed in the

feeding of Bantu infants are often deficient in iron.
The serum-iron content, determined in 35 children, was

generally low.
The results of the treatment of the anaemia with oral

iron are unpredictable. The response to treatment with
intramuscular iron was highly satisfactory in all the cases
in which treatment could be assessed. Therapy with intra
muscular iron is suggested as the treatment of choice of the
iron-deficiency anaemia investigated.

We wish to thank Drs. D. A. Sutton and . J. van Rensburg
for the determination of the iron content of the feeding mixtures,
and Drs. E. Kahn, S. Waybume, H. B. W. Greig and R. Cassel
for their advice. We also wish to thank the Director, South
African Institute for Medical Research, for facilities to perform
this study, and the Superintendent of Baragwanath Hospital,
for permission to publish this paper.
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CEREBRAL PALSY*

BEN EpSTEIN, Chairman of ihe Board of Managemellf, Preioria School for Cerebral Palsy

Today's function is another milestone in the history, not only
of the Pretoria School for Cerebral Palsy, but also of the whole
cerebral palsy movement in South Africa. The school was started
in 1950 with a grant of £100 from the Cripple Care Association,
and a great deal of enthusiasm and faith. However, even the most
enthusiastic and hopeful member of the original committee could
not have foreseen that within the short period of rune years we
would be witnessing the erection of this magnificent building,
designed so thoughtfully and carefully for the cerebral palsied
child.

This result has not been achieved without great effort on the
part of many people. We must acknowledge our indebtedness
to the State that has subsidized the running costs of the school
and contributed the sum of £80,000 towards the capital expenditure
on the buildings. It would not have been possible for us to proceed
without this aid. We must thank sympathetic officials in the
Department of Education, Arts and Science, from Dr. C. M. van
Antwerp, whom we are happy to have here on this platform as
our guest speaker, to the Secretary, Mr. J. J. P. Op 't Hor. We
also acknowledge the help and interest of the late Mipjster, the
Hon. J. H. Viljoen, whose passing is so much regretted. We
could not have had a kinder Minister at the time we started our
work.

What does this school signify? What does it represent? The
'* Chairman's address at the la) ing of the foundation stone, Pretoria School

for Cerebral Palsy, 24 June 1959.

bricks and mortar, even the aesthetic beauty of the building.
are insignificant in relation to the work that will be done inside
the walls. We have paid some attention to the need for an
architecturally sound building, well suited to the natural environ
ment, but our greatest efforts have been devoted to the design of
a building where handicapped children could learn, and devoted
staff could teach. This result we think we have achieved, thanks to
our architects, Messrs. Todd, van Schaik, and Austin, working
in cooperation with Dr. Calderwood and other experts from the
National Building Research Institute.

This building, perhaps, has the greatest significance for parents.
A family with a handicapped child is a handicapped family.
When parents are told that nothing can be done for a handicapped
child, the bottom falls out of their world; and this may happen to
young parents with their first child, to parents of an only child,
and to parents of many children. The handicapped child always
limits their horizon, and forces limitations on the whole family.
Only the hard and callous could fail to sympathize with them in
their agony and in the feelings of helplessness and hopelessness
which they must endure. Such helplessness was the lot of the
parents of cerebral palsied children in Pretoria until 1950, when
the school was opened with only 4 children. The shadow has
been lifted, and the burden diminished. The reponsibility is now
being shared by fellow-parents, and by a large organization-the

ational Council for the Care of Cripples in South Africa. Hope
and courage have been instilled.




