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Fig. 5. Autopsy sp"cimen howing a marked lytic lesion of bone and
a bulky, fleshy haemorrhagic neoplasm.

Fig. 6. Radiograph of the autopsy pecimen howing involvement by
Paget's di ea e and the- bone destruction caused by t.he su-~rimposed
sa..r oma.

developed, and in other it bad not bealed. Tbe average
time interval between tbe fracture and tbe appearance of
tbe first ymptoms of tbe neoplastic cbange wa 3·2
montbs. Lake4 mentioned tbat tbe two peaks of incidence

of bone arcoma, viz. adolescence and tbe sixth decade,
have two common factors of importance: (1) actively
gro ing vascular bone' and (2 changes in hormonal
balance occurring at the extreme of gonadal activity.

The progno i of tbi complication is uniformly de
pr ing' only fi e two-year urvi als were recorded in the
12 ca reviewed by Poretta et al.-It is therefore
important that evere pain and/ or swelling of recent on et
in any patient with Paget' di ea e should be considered
an extremely ini ter development, although sarcoma is
uch a rare complication. The patient should be subjected

to the clo est clinical, radiographic and biochemical
s rutiny. When doubt per i ts there should be no hesi
tation in performing a biop y.

UMMARY

I. case of Paget' disease of the femur complicated
by the development of a sarcoma is presented.

2. The arcoma was apparently superimposed after a
patbological fracture had healed, and five months after
tbe fracture occurred.

3. Although sarcoma is a rare complication of Paget's
disease of bone severe pain and/or swelling of recent
onset should be considered of sinister significance.

I am indebted to my brother, Mr. Alec Singer, for his
helpful critici m and for his assistance in obtaining the autopsy
specimen. I am grateful to my -Registrar, Dr. W. Johnson, for
keeping the notes and radiographs intact. My thanks are also
due to Mr. G. McManus and Mr. B. Todt for the photographs.
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WAARDENBURG'S SYNDROME
A CASE REPORT I A SOUTH AFRICA FAMILY

P. L. DE LA lliRPE, M.B., B.CH., D.C.H., M.R.C.P. (Em .), Deparlmen( of Child Health, University of Cape Town
and CraDle Schullr Hospital, Cape Town

In 1951 Waardenburg,l a Dutch ophthalmologist, de-
cribed a new syndrome combining developmental

anomalies of the eyelids, eyebrows and root of the nose,
with pigmentary defects of the iris and frontal head hair,
and congenital deafness. Based on a study of the pedigrees
of 14 familie in which 161 individuals were found to be
affected, he outlined the characteristjcs of the syndrome:

I. Lateral di placement of the medial canthi of the
eyes and the lacrimal punctae (dystopia canthorum).

A broad, high nasal root.

3. Hyperplasia and confluence of the medial portions
of tbe eyebrow.

4. Partial or total heterochromia of tbe irides.

ongenital deaf-muti m or panial deafness.

6. Circum cri bed albini m df tbe frontal head hair
(white forelock).

He concluded from hi tudies that tbe syndrome, as
gen ti ally determined and tran mjtted a an auto omaJ
domjnant with variable penetrance of individual com-

ponents. Apart from one Swiss subject, all Waarden
burg's cases were Dutch. In his original paper he sugges
ted that, from a study of the literature, he believed the
syndrome to exist in the United States, Switzerland, Italy
and Germany. Further case reports came only from the

etherlands,~,3 until Mackenzie4 described an example in
Scotland in 1958 and Partington5 described an English
family with the syndrome in 1959.

In 1960 Di George Olmsted and Harley' reponed 11
individuals with the syndrome whom they had studied in
the United States, and their report included the first
instances in tbe egro race. Tbey confirmed Waarden
burg s ob ervation that tbe syndrome is genetically deter
mined and transmitted as an autosomal dominant. They
suggested possible addjtional characteristics, including pre
mature greying of the hair, abnormal depigmentation of
the kin, and pigmentary changes in the fundi. A more
recent ca e repon is that of a 27-month-old Californian/
while Scott and van Beukering, in South Africa, reported
a sporadic abortive ca e in an ll-year-old Bantu child a
few months ago.
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Fig. 1. General appearance nC Cace oC ubjea, ho,.ing lIl!lny oC the c.. tur oC Wa.rdenburg's
Fig. 2. Close-up view of Ihe eyes, with .<TO pointiog 10 the displaoed lacrim I pun I e.

Excellent re ie s
of this syndrome
e i t,1.6 and it is not
the purpose of thi
communication to
re-examine the de
tails, but to record
the occurrence of
the syndrome in
South Africa in a
family of mixed
ra ial origin and to
draw attention to the
existence 0 fan
unusual dominantly
transmitted cause of
congenital deafness
and deaf - mutism.
This would appear
to be the first de·
scription of the syn
drome in a mixed
racial group (Cape
Coloured).

CASE REPORT
An 8-year-old Colour
ed girl (propositus)
was admitted to
Groote Sehuur Hospital with acute rheumatic fever and
carditis. She was found to have a primary tuberculous complex
which was considered active. Her facial appearance was
striking. Five of the 6 characteristics outlined by Waarden
burg were present, namely, dystopia canthorum with lateral
displacement of the lacrimal punctae, hypertricho i of the
medial portions of the eyebrows with confluence, a broad
nasal root, violet-blue eyes (a much deeper colour than the
usual blue), and a white forelock (Figs. I and 2). There was
no clinical evidence of deafness, and pure-tone audiometry did
not reveal any hearing loss.

The pedigree (Fig. 3) was obtained from the child's mother,
who exhibited the identical features plus one brown and ODe

blue eye, and wa confirmed b her aunt ho wa normal.
Her younger half- iter wa also e amined and found to have
dystopia canthorum, di placed lacrimal punctae and confluent
eyebrows. In view of her age, 3 month eye colour (blue)
wa not regarded a neces arily ignificant, and the child'
failure to respond to loud noi e wa not regarded proof
of deafnes, but a uspicious. The half·brother was not
available for examination, but wa aid to 'look just like hi
mother', except that he did not ha e a white forelock. He wa
not deaf. It eems po ible that he e hibits ome of the
feature of the yndrome, but attempts to have him brought
from the country for e amination were not uce ful.

or C S 10

Apart from its mode of inheritance and the as ociation
of deaf-mutism in some instances, the yndrome con
stitutes little more than a medical curio ity. Analy ing
the penetrance of individual anomalies in his ca es,
Waardenburg concluded that the order was probably
from I to 6 of his list of characteri tics. Dystopia cantho
rum occurred in 99% congenital deafne in 20%, and
white forelock in only 17%. In hi urvey of 40 deaf
mutes in 5 institutions for the deaf in the etherland
he discovered 12 cases of the syndrome. From hi data
he estimated that 1·43 % of all deaf mutes in the ether
lands owe their deafness to thi hereditary pattern.

Di George et al.6 surveyed students at the Penn ylvania
chool for the Deaf. Of 471 tudents enrolled, 2 7 were

considered to be congenitally deaf. ix (2'33%) of the e
were found to have Waardenburg' yndrome. They con-
idered that thi incidence was probably too low, in e

they did not examine all the tudents at the in titution,
and not all the students were cla ified according to the
aetiology of their deafne . They considered it po ible
that ome congenitally deaf tudents aped examination.

Partington, in a footnote to hi paper ~ tated tbat the
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Fig. J. ubject's pedigree. Superior numbers are generation positions
and infer-Or numbe.rs are the ages of panicuJar membtrs.
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deafness arises from absence of the organ of Corti and
the vestibular membrane.

Since thi syndrome has been hown to be apparently
commoner in the etherIands than elsewhere, and in view
of the ethnological origin of the Cape Coloured, it should
not be urpri ing that it has been found in outh Africa
and in the Coloured section of the populatioo. It would
seem to be potentially much more important than many
other syndrome becau e of (a) the danger of hereditary
deafness, and (b) the unmistakeable facies being such an
obvious indication of possible handicap for the progeny
of an affected individual.

Part of the evidence could easily be removed (the con·
fluent eyebrows may be plucked) or attributed to the
dictates of fashion (white forelock), but the displacement
of the punctum and di crepancy in colour of the irides
cannot be disguised. In that respect this syndrome is on
a par with fragilitas ossium, and is uolike haemophilia
and porphyria, which are not readily detectable without

special tests. There are, almost certainly, many more
affected individuals in this part of the world. There are
no reports of chromosomal studies in affected individuals.

S MMARY

A case of Waardenburg's syndrome i recorded in a South
African Cape Coloured family and its association with
hereditary deafness is emphasized.

1 am grateful to Dr. J. G. Burger, Superintendent of Groote
Schuur Ho pital, for perrnis ion to publi h this report, to
Prof. F. J. Ford for helpful criticism, to Miss K. V. Barn for
audiometric testing, and to Mr. G. Todt for the clinical photo
graphs.
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THE TOXICITY OF (A) NEORAUTANENIA FIeIFOLIA (BENTH.)
C. A. SMITH AND (B) NEORAUTANENIA CO!UACEA C. A. SMITH
Douw G. STEYN, B.Se., DR. MED. VET., D.V.Se., Professor of Pharmacology, Medical FaculTy,

UniversiTy of Pretoria, Pretoria

(A) EORAUTA ENIA FIClFOLlA

In 1953 Steyn and Venter! reported a fatal case of poison
ing with the tuber (rootstock) of Rhoicissus cuneifolius
in a Bantu man. Unfortunately, the plant was wrongly
identified at the time and, after publication of the article,
it was correctly identified as Neorautanenia ficifolia
(Benth.) C. A. Smith (Figs. I and 2).

Recently, Dr. C. J. F. Grobler, of the Voortrekker
Hospital, Kroonstad, O.F.S., submitted to me the rootstock
of a plant which proved to be Neorauranenia ficifolia,
with the report that it had caused serious poisoning in a
Bantu man who had ploughed it up on a land in the
Eastern Free State and had eaten a small piece of it.
The rootstock proved to be negative for hydrocyanic acid.
Biological tests with the rootstock on rabbits yielded
results identical to those described previously by Steyn and
Venter,! and the symptoms described in the man by Dr.
Grobler resemble those recorded by Steyn and Venter! in
1953. I should add that the first symptom seen in the
rabbits was dilatation of the pupil, which did not react
to light. Rootstock material of eorautanenia ficifolia
was handed to Dr. P. R. Enslin, Head of the Section of
Organic Chemistry, National Chemical Research Labora
tory, Council for Scientific and Industrial Research,
Pretoria. He will isolate the toxic principle(s), which
appears to be a severe paralytic agent.

Histology
Dr. R. C. Tustin, Section of Pathology, Onderstepoort

Laboratories, kindly examined the specimens of rabbit
organs histol'ogically and submitted the following report:

The most apparent histopathological changes in the organs
were as follows:

RabbiT A (4'5 kg.). Received 50·0 G. of the fresh tuber and
died one-and-a-half hours after admini tration.

Kidney. Fairly severe hyperaemia present in parts.

Some tubuli show cloudy swelling. Glomeruli appear
swollen and some cells pyknotic.

Liver. Mild infiltration of round cells into portal tracts.
Myocardium. othing unusual.
Spleen. Phagocytosis by macrophages of multiple round

bluish-staining objects, fairly numerous.
These objects (1 could not identify them) vary greatly

in size - from that of an anaplasm to a babesia. They
stain dark blue with giemsa and red with BB. (i.e. nega·
tive for iron).

1
Fig. J. Leaf, flowers and pod of Neorautanenia ficifolia
(Benth.) C. A. Smith.


