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APPLICATION OF SUITABLE PREVE TlVE MEASURES

Fig. 1. Zinc-splash bum in
left-elbow region.

of a lliIc-splash burn in
tihe lef:t-elbow Ifegion,
which :took over a month
to heal, is shown in Fig.
1.

Several of the workers'
overalls showed ewdence
of having been peppered
with punched-out burn
marks. The manager
stated tihCltt he had been
compelled :to proVlide a
protective guard rail
around the platform in
front of the bath, but
that on the first day of
its use, 3 workers bad
overb<iJlanced on the rail and directly -burned themselves
on the molten zinc. A J"a'~l of greater height would ob
struct the freedom of movement of the pulley system and
thus interfere with ,the ef.f.ioiency of the dipping operations.
With official permission, he bad immediately dismantled
the rail. The presence of ,the protective rail had, in practice,
proved to be a greater hazard tba:n its absence, as his
experience had indicated.

The regime of safety measures at present in force is
eJQtremely strict and disciplined. Adequate warning of
the imminence of dipping is given. If any worker is
burned by molten zinc, it ,is regalfded as being due solely
to his own carelessness. According ,to the manager's state
ment, if ,a worker is burned while on duty, he is liable
to a fine.

From :the hygiene engineering aspect, the provision of
suitable remedial measures aimed at the exclusion of the
hazards outlined, has proved extremely difficult in prac
tice.

The following measures received due consideration:
1. Provision of an exhaust ventilation system over the

bath at the level of :the platform to extract fumes as near
to their point of oroigin ,as possible. However desirable a
measure ,this is, it !is considered that, because of the

propinquity of the zinc splashing, .the inlet ducts of an
exhaust system constructed at this level would be clogged
with solidified zinc in a ma1lter of days, and theic main
tenance (cleaning) would be impmoticable. The clea.ning
process itself would involve ftrequent stoppages of work,
and in addition constitutes a hazard on its own account.
Also, the cost of an exhaust system ,is reported to be
beyond (the means of :the company. lot was concluded tlhat
the galvanizing process is at present operating under the
best possihle conditions of maximum general ventilattion.

2. Provision of an adequate protective rnil aroU!lld the
bath. Although :the law requires protective barriers to be
placed arround the bath, expeI'ience has shown that the
presence of these fimures constitutes a great potential
hazard (to life and limb. In seeking to a.void bums,
reliance has ,thus had to be placed on the enforcement
of a strict code of personal safety measures.

This hazardous ,type of cindustry prompted us to seek
the immediate assistance of the ,local branch of :the

ational OccupaJtional Safety Association (NOSA). W,ith
the ready cooperation of the management, this organiza
tion has ffistituted a regular series of mother-tongue
lectures at the works to fllIither self-discipline and :the
avoidance of unnecessary disability among .the oon-White
employees.

SUMMARY

A brief outline of the practice of industrial !hygiene in
Germiston has been desornbed and some specific difficul
ties (occupational health and engineering problems)
associalted with the process of hot-dip galvanizing have
been detailed.

My thanks are due to Dr. C. A. Erasmus, Medical Officer
of Health of the Oity Cauncn of Germiston, for permission
to publish this article; to the Health (Factories) Inspector, Mr.
R. G. Harding, for his mvaluable assistance at aB times;
and to Mr. A. J. Payne, Secretary of OSA (Germiston
branch) for his interest and cooperation in instituting an active
accident prevention programme.
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THE WAARDENBURG SYNDROME

REPORT OF AN ABORTIVE CASE

F. P. Sc017, M.MED. (DERM.), and J. A. VAN BEuuJuNG, M.D.

The National Hospital and the Postgraduate Steering Committee, Bloemfontein

Waardenburg,1·2 after collecting material for many years in
various deaf-and-dumb institutions in Holland, described
a new syndrome in 1951. He called it 'a new syndrome
combining developmental anomalies of the eyelids, eye
brows and nose-root, with pigmentary defects of the iris
and head hair and with congenital deafness'.

The complete syndrome shows the following signs:
(I) LateraI displacement of the medial acanthi, (2) promi
nent broad root of the nose, (3) approximation of eyebrow
growth, (4) white forelock, (5) heterochromia iridium, and
(6) deaf-mutism or incomplete congenital deafness.

Of the above abnormalities, 1he displacement of the eye-
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lids seems to occur most frequently. The disease is in
heIiited as an autosomal dominant with no signiticant sex
differences. Mutation is responsible for sporadic cases, and
the first mutant might show deafness or any combination
of the various abnormalities. Waardenburg found 29
patients with this syndrome in Holland.

Congenital deafness occurs in association with other
anomalies. Fraser et aP described a clear genetic associa
tion between congenital deafness and goitre in 18 families,
with 26 cases of goitre and deafness. They could demon
strate that this syndrome differs genetically from th~

Waardenburg syndrome. Fisch~ also described a separate
syndrome with early greying of the hair, heterochromia
and deafness, which differs from the type of deafness in
the Waardenburg syndrome. Hearing is affected over the
whole tonll'l scale, while in the Waardenburg syndrome
(where deafness is partial) 1t is ll'ffected mai.nJy in the lower
and middle ranges.

Ballantyne5 also described a familial deafness with blonde
hair and blue eyes, where there lis a progressive loss of
hearing affecting firstly the high tones.

CASE REPORT

The following case observed by us appears to be a sporadic
example of an abortive Waardenburg syndrome; it concerns
a Bantu male child of 11 years who, according to the parents,
was totally deaf from birth. The boy's clear blue eyes are
very unusual in a Bantu. He is from pure Bantu stock and
definitely had no White ancestors. His features are also pure
Bantu. The white guardian of the patient could give us a
fairly aOCUTate history of this child, who was practically
brought up in her home. In spite of his deafness his intelligence
was remarkable. Even while in hospital he was able to under
stand practically everything that was said to him, through lip
reading. Examination revealed a total deafness. (We wish to
thank Dr. D. J. Franok for the otolaryngological examina
tion.) There was no lateral displacement of the acanthi. His
face showed a di tinct prognatia; the nosetip was fairly sharp,
but his alae nasi were typical Bantu. There were no other
abnormalities such as sinusitis or nasal obstruction.

There was no white forelock, but at the first examination we
found a single white hair in this area. The hair on the sides
of the head showed a slight red <li coloration and looked like
the hair of children suffering from kwashiorkor. This child
was definitely not underfed and, according to his 'guardian,
he enjoyed the same pl1iviileges as her own children from
birth. According to Waardenburg" the red hair discoloration

Fig. 1. Blue e)'es in a Bantu child showing pseudo-coloboma.

might have some association with this syndrome because
depigmentation or other colour anomalies usually seen on the
forehead might ,also occur on other parts of the scalp. Further
systemic examination revealed no congenital or other abnor
malitries.

We wish to thank Dr. G. L. Triohard for the ophthal
mological examination. He reported as follows: 'A blue-eyed
Bantu olllid with slight pseud<xoloboma bilateral at 6 o'clock.
Iris arohitecture anti-clockwise piral. Both irides show struc
tural degeneration and pigment granules in the anterior layers.
The fundi revealed a pigment migration not necessarily in any
definite form. It does not follow the vascular tree. Both
maculae are underdeveloped' (Fig. 1).

On examination the mother and other membens of the
family showed no signs of the syndrome. We were assured
that the father was normal in all respects.

DISCUSSION

Waardenburg analysed the various families in his series
genetically and could show that the inheritance is domi
nant. The gene3is of ,the individnaI symptoms lis not yet
clear. The lalteml displacement of the acanthi is nearly al
ways present. It is absent in our case, but the remarkable
association of blue eyes in a Bantu, deaf-mubism and red
discoloration of the hair, makes it likely that this is an
abortive case of the Waardenburg syndrome.

Fisch also mentioned 8 cases without rthe eyelid abnor
mality. He examined the temporal bone and whole auditory
pathway in a female child of 3-!- years suffering from this
syndrome. Apart from an inflammatory reaction he found
the only abnormality to be a complete absence of the
organ of Corti; this has also been seen in cats with
heterochromia of the iris, and Waardenburg discussed the
family tree of a bullterrier family suffering from this
syndrome.

According to Fisch the white forelock is situated at the
site of the third median eye of early vertebrate develop
ment. Both the auditory apparatus and the pigment cells
develop from the neural crest and form part of the pro
tective function of the organism. A white forelock is not
always associated with this syndrome, however. We have
seen a male patient belonging to a family in which the
white forelock had been present for many generations
without deafness or any of the other signs of the Waarden
burg syndrome.

One of us (JA.v.B.), while praotising in Ghana, saw
heterochromia iridis in 2 Negro sisters, and red hair in
a pure Negro boy. It was not possible to examine other
members of these families. 0 other congenital abnor
malities were noted in these patients.

The Waardenburg syndrome must be borne 10 mind
when blue eyes are noted in pure Negroes.
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