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2. 'n Nuwe metode, die persentasie-metode, gebaseer op
die oppervlakte-area, word beskryf, en dit is bewys dat
dit deurgaans doeltreffend en korrek vir alle ouderdoms
groepe is.

Ek wil graag my dank betuig aan my koLlegas 00. E.
Marcus, C. J. Rabie, W. A. Strauss en P. C. Scort vir hulJe
hulp met hierdie artikel.
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GENETICS AND SCHOOLS FOR THE BLThTJ)

lOA MANN, C.B.E.• D.O.M.s., F.R.C.S., F.R.A.C.S., Ophthalmologist, Western Australia

CAUSES OF BLU,"DNESS IN CHILDREN ENROLLED IN THE 31 SCATE SCHOOLS
FOR THE BLu,n ..."m 4 CITY CLASSES: 1915

It is co=on knowledge among ophthalmologists that the
percentages of the various causes of blindness among children
have altered materially during the last 50 years. It is pmbably
time to take stock of this process and to assess its trend and
its basic causes. 'Prevention of Blindness' was chosen by
the World Health Organization as its theme for 1962, and
among many possible preventive measures which could be
discussed, that of investigation of the changing distribution
of causes among blind ·persons in half a century might be
expected to yield some pointers about the orientation of the
work required .to reduce their number.

It is well known and indeed self-evident that as the elimina
tion of many of the lethal infectious diseases continues, the
age of the population rises. Therefore, more people will reach
the decades in which blindness is most common. Unfortunately,
the .three major causes of blindness in later life, glaucoma,
cataract and macular degeneration, are still not fully under
stood and much more work on their aetiology is required.
They will be referred to later. Blindness in later life at ages
when, in most cases, activity is lessening and productivity is
drawing ,to a standstill, is, although a tragedy, not so economi
cally disastrous as ,blindness at earlier ages.

Blindness in childhood presents the most serious social
problem of all. Not only does a blind child necessitate much
outlay on special education, transport, etc. during school years,
but the fact must ,be faced ,that full economic independence
will ·be achieved in only a few instances. The expenses, there
fore, of invalid pensions, subsidies to sheltered workshops,
travel and other concessions will continue throughout life.
It may, therefore, be profitable to review ,the situation with
regard to serious eye defects among children in various parts
of the world from the beginning of the century to the present
time.
Civilized Communities

If we consult the 1915 Report of the National Committee
for the Prevention of Blindness in the USA, we find that in
1907 26'5% of new admissions to the blind schools of
America were on account of Qphthalmia neonatorum, mostly
caused by the gonococcus. A vigorous campaign for the
education of the public and midwives in prophylaxis and treat
ment only succeeded in reducing this number to 15% by
1915. It will be realized that no specific treatment existed at
that time, .though prophylaxis was being used widely. Trachoma
was also a cause of blindness at that time and 103 cases in
children were known in New York city alone in 1916. Of
these, 56 were in schools for the blind.

It is difficult to get a complete census of the causes of
blindness from ,the figures given in the abovementioned report,
but enough details are given to show that ophthalmia neo
natorum headed the list, which in its incomplete form is as
follows:

CAUSES OF BLINDNESS RESPONStBLE FOR I % OR MORE OF CASES: 1948· 50

It is thus obvious that infection has been practically elimi
nated and that we are left with two major problems, congenital
abnormality in children and the big group of cataract
glaucoma-senile macular degeneration in old age.

If we turn to other civilized areas of the world we find
much the same situation. A urvey of 50 blind and partially
blind white children in Western Australia shows that only 15
of them became blind from infection or trauma, as is seen
from the list which follows:
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Ophthalmia neonatorum
Other infections " ..
Congenital anomalies
Indefinite aetiology ..
Trauma .

Cataract .
Senile macular degeneration
Glaucoma .. .. .. ..
Myopia .. .. .. .. . ...
Congenital and genetic defects ..
Diabetes .. .. .. .• .. ..
Iritis and iridocyclitis .. . . ..
Optic atropby of unknown origin
Vascular dIseases .. . . . . .. . . ..
Corneal lesions of indefinite aetiology .. ..
Affections of the globe of indefinite aetiology
Syphilis .. .. . . " .. .. .. . .
Choroidal lesions of indefinite aetiology
Primary retinal detachment
All other ""uses .. . . . .

This shows that the rate of infection as a cause of blind
ness in civilized countrie was not diminishing in the 10 years
under consideration. Infection and congenital anomalies still
presented the major problem.

By 1950, however, in England (Causes of Blindness in
England 1948 - 50: Report by Amold Sorsby) the picture had
completely changed. For example, only 7 children (aged from
o to 14) were registered as blind from ophthalmia neonatorum
in 1948 - 50, 0'03% of the total registered blind persons for
those years (18,150). On the other hand, 336 were registered
blind from congenital abnormalities in the same age group.
Therefore, 98~~ of blind children in England in 1950 were
blind from developmental defects. In other words there are
now 49 times as many children blind from congenital abnor
mality as from infection. one in this age group are blind
from congenital syphilis.

Sorsby analysed the causes of blindness for all age groups
in England as follows:

It will be noted that the two major causes were infections
and congenital defects. If ophthalmia neonatorum, trachoma
and interstitial keratitis are included under infections, .the total
is 27%. With regard to the congenital anomalies, it i not
certain whether some of the optic atrophy cases should be
included in this group. If they all were included, then the
figure would rise to 30'3%, which even in 1915 ·16 is slightly
higher than that for infections. It is, therefore, apparent that
the two great causes of blindness in children were infections
and congenital anomalies.

These figures can be somewhat paralleled in England in
1920 - 25 where we find in the Sunshine Homes the following
distribution of cases:
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Ophthalmia neonatorum .. . . . .
Congenital anomalies
Optic atrophy (cause not stated)
Trauma .•....
Wood-alcohol poiso.ning
Inter-stitiaJ keratitis
High myopia
Trachoma
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The remaining 35 children fall within the following cate
gories:

Among these 35 cases (70% of the total) 8 are known to
be familial and many of the others may be so. They all fall
into the category of developmental defects and all the. con
ditions have been reported at some time or other as hereditary.

A similar situation was found in a school for the blind ,in
South Africa. These were Indian children and here the rarity
of infection as a cause was equally striking, thus:

1<ON-INFECTIVE CASES (DEVELOPMENTAL)

Congenital amblyopia and optic atrophy
(probably retinal aplasia) .. 7

Nystagmus . . • • . . • • 6
Retinitis pigmentosa . . . . 4
Cataract and fragilitas ossium 2
Buphthalmia 2
Coloboma 1
Cataract .. .• 1
Microphthalmia 1
Retinoblastoma 1

Of these there was a family history in 8 cases and a possi
bility in the rest. Developmental anomaly here accounts for
83% of blindness in children and it is obvious that there has
been a most remarkable change in emphasis in ,the last 20
years. This is obviously due to the discovery of the sulpha
drugs and the antibiotics.

If we would lessen the number of blind children therefore,
we must consider more closely the genetic aspect of the
situation. In the Indian community in South Africa there is
naturally a tendency to inbreeding and this is also found to
a certain extent in parts of Australia where cousin marriages
were common in the first and second generations of pioneers.
This inbreeding would naturally have no effect on the ratio
of infective to developmental eye defects, but ,it would tend
to increase the total number of children blind from con
genital anomaly. It may, therefore, be of interest to consider
some so-called uncivilized races in which (although the
problems of infection have not yet been tackled) the exo
gamous marriage laws could have influenced the amount of
genetic defect.
Less Civilized Communities

Various surveys of eye disease have been made since 1950
on aboriginal Australians. In 1953, 2,185 part- or full-blood
aboriginals were examined in the Kimberley division of Western
Australia. Of these, III were blind in one eye and 149 blind
in both eyes. This is a very high rate of blindness by
'civilized' standards, yet of these only 1 was blind in one eye
and 1 in both eyes from congenital defect (buphthalmia).
All the rest were the result of infection or trauma. Four other
cases of congenital defect short of blindness were found.

The surveys were continued for areas farther south. In the
Eastern Goldfields and the Warburton Ranges 1,105 aboriginal
people were examined and 28 persons were found to be blind
in both eyes, all from infection, injury or senile cataract. One
case of monocular ,buphthalmia was found and one coloboma
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Microphthalmia . . . •
Congenital cataract .. . .
Albinism and nystagmus
Grape·seed bodies on iris ..
Persistent pupillary membrane
Buphthalmia . . . .
Retinitis pigmentosa
Conical cornea ..
Microcornea
Corectopia ..
Atypical coloboma
Epicanthus ••
Epiblepbaron . • . •
Congenital ptosis •.
Fibrolipoma • • . . . .

The total number of persons blind in both eyes was 96
and in one eye 312. Therefore, congenital anomaly accounted
for 11'4% of blindness in both eyes and 2'8% in one eye.
Even this -is far below the figure for the USA even in" 1915,
and strikingly below those for England, white Australia and
the Durban Indian school described above. It is also in
contrast <to -the findings for Australian aborigines, whose
marriage laws ,tend usually more towards exogamy. This
ev.idence appears to show that improved conditions of life,
by largely eliminating infection and trauma as causes of blind
ness in children, are linked with a rise in the percentage of
blindness from developmental defect. How much is truly here
ditary ,is not known with certainty, but today there are very
few developmental defects which have not at some time been
reported to be familial or inherited.
Heredity in 'Senile Degenerations'

The field of genetics in ophthalmology is continually
widening and has recently been shown to include conditions
previously explained as senile degenerations. There is con
tinually increasing evidence, for example, that glaucoma
simplex is hereditary and indeed partly racial, being extremely
common in Icelanders, Chinese, Nigerians and most European
races. It is rare in Polynesian peoples, in Australian aborigines
and Papuans. Senile cataract and macular degeneration also
show familial and hereditary tendencies in many cases, so that
a genetic background study is of importance, not only in
childhood ,but also in old age.

CONCLUSION

The question whether the genetic causes of blindness can ever
be influenced is a vexed one. When we consider that at
present 98 % of children in blind schools in England alone
are there because of genetic defect we should take stock of
the situation. Although recent biochemical discoveries adum
brate the possibility of influencing genetic constitution there
is little ,immediate hope of this. In the meantime the way in
which improvement in the situation can be hoped for is
through education, propaganda and advice.

It is strange that, in an age when everyone is aware of
the refinements of animal breeding, the knowledge that the
same principles apply to the human race should be as limited
as it appears to be. Education could overcome this ignorance.
The teaching of human genetics in a simple way should form
part of compulsory biology in all school curricula. The setting
up ()f free guidance councils, possibly attached to the genetics
department of universities, where advice on the risk of trans
mitted defect could be available to intending parents is much
needed. Propaganda advocating the use of such a service and

of the iris. Therefore, among 3,290 aboriginal Australians (of
whom 325 were blind in one or both eyes) only 1 was blind
from congenital defect (0'3%). Only 8 cases of ~ongenital
defect in all were found (Q-2% of all persons exaIDlDed).

Surveys in the Territories of Papua and New Guinea are
also of interest. In 1955, 13,268 native persons were examined
on the mainland in New Britain, New Ireland, in the Trobriand
Islands, the MarshaU Bennetts and the Admiralty group. Here
the marriage laws differ from tribe to tribe, but on many of
the smaller islands inbreeding is unavoidable. This !is some
times appa<fent by the presence of several albinos in one
village. Altogether 58 cases of congenital anomaly were found
(0'4% of persons eXaDlined). Of these 58, 9 were blind in one
eye and 11 in both eyes. The defects found could mostly have
been genetic, but no family histories were available (except
in the case of the albinos). The defects were as follows:
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Toxoplasmosis .. " .•
Spastic with optic atrophy
Rubella in the mother
Still's disease .•
Meningitis •. . •
Cerebral tumour
Birth injury

ystagmus and partial albinism ..
Microphthalmia
Bupbthalmia
Aniridia
Cataract .. .. ..
Optic atrophy ..
Coloboma ....
Dislocated lenses
Anophthalmia
Day blindness .. . .
High myopia

INFECTIVE CASES

Corneal scars
Meningitis ..
Congenital syphilis
Tick fever.. ..
Phthisis bulbi ..
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setting forth the reasons for its need (not only in ophthalmic
problems) is necessary. Teachers of the blind hould under
stand their pupils better and should know the genetic risk to
each individual, so that they could help by explanation to
foster a sense of responsibility in the students. At present,
since blind schools are mostly co-educational, there is every
chance of the continued perpetuation of defects. Very many
instances are known of two and even three generations of
blind children of the same family attending the same school,

their parents (and grandp rents) h ving met there originally.
Finally, thi i not only an ophthalrni problem. It xtends

to every type f phy ical and mental handicap among children.
A very simple research programme in whi h a genetic analy is
of all children in hool for the handi apped in any ounlry
wa done, \ ould bring the matter into proper perspe tive and
make it ertain that our next advan e in prevention of di ease
mu t be along geneti line.

A HUMAN CASE OF TRICHOPHYTO EQ M I FECTIO
V. MARAIS, Department of Medical Microbiology, University of Stellenbo ch alld Karl Bremer Ho pilal,

, Bellville, C.P. and

D. L. OUVIER, Department of Botany and Microbiology, University of Cape Town

Of the various dermatophyte species which cause ringworm
in animals many are easily and frequently transmitted to
man. Microsporum canis, for example, which is the cause
of most ringworm in cats and dogs, is in many countries
the fungus most frequently isolated from cases of tinea
capitis.

Trichophyton equinum, the chief aetiological agent of
ringworm in horses, is exceptional in that it rarely causes
human infection. This article describes the first ca e of
this kind observed in South Africa.

Historical Survey
The first published account of ringworm of horses was

that of Matruchot and Dassenville in 1898,1 who described
an epizootic among horses of an artillery regiment in
France. They reported that several of the men in charge
of the horses became infected, developing lesions in the
neck area. They described the macroscopic and microscopic
features of the fungus involved, but did not name it; this
was later done by Gedoelst in 1902.2 Sabrouraud in 19083

isolated T. equinum from a number of horses and he also
described 3 cases of human infection. Two were of the
bearded area of the face - in one there was considerable
tissue reaction with formation of a kerion; the other pre
sented an early lesion about 1t cm. in diameter on the
tip of the chin. The third case was an infection of the
glabrous skin of the neck and chin in a woman.

In a recent survey of animal ringworm carried out in
the USA,' no human infections caused by T. equinum
were observed, and in a similar survey in the UK5 Ains
worth and Austwick did not report transmission of equine
ringworm to man. In many of the published accounts of
epizootics among horses, however, human contagion is
reported, but the number of cases is usually low.6oS
Observations

The first outbreak of equine ringworm we investigated

occurred on a breeder" farm to whi b an apparently
healthy yearling had been ent back from the trainer's
stables in Cape Town. oon after arrival the yearling
developed sign of ringworm, and the le ion rapidly
became confluent over the head neck and withers.
T. eqllinllm was isolated. Witbin a few weeks tbe infection
had pread to about 100 yearling and 4-month-old foal.
A number of infected 2- and 3-year-old were found at
tbe trainer's stables. Older hor e are apparently le u 
ceptible. Of 8 hor e te: ted, 7 were infected with T.
eqllillllm, tbe eightb with T. verrucosum, a pecie com
monly causing ringworm in cattle, but relatively rare in
equine infections.

A jockey at the trainer's table developed a le ion after
applying a vibrator u ed on the borses to a painful pot
on his leg. The lesion appeared at the exact ite of
application of the vibrator: it con i ted of a red, hilly,
slightly scaling patch about 3 x 2 cm. in diameter with
one small pustule. It wa of about 2 month' duration
and 'itched intolerably'. Of all the people at ri k, Euro
pean and non-European, in the everal farms and breeder'
stables we have in pected, tbis was tbe only infection
reported.

Treatment
Tbe jockey was given gri eoful in (0'5 G. orally) daily

for 6 week. The le ion is reported to have cleared up.
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ABSTRACfS

A X-LINKED, RECESSlVELY INHERITED SYNDROME CHARACTERIZED BY GRA E ME TAL
DEFICIENCY, EPII.EPSY, AND E 'DOCR E DISORDER

Mats Borjeson, Hans Forssman, and Orla Lehmann, Sweden

From Acta Medica Scandinavica, January 1%2 (171, 13)

We have encountered 3 extremely feebleminded men, all of a
similar grotesque appearance, 2 of them half-brothers in one
institution, and the third in anotber institution far away who
from his appearance we suspected to be related before we
found out tbat he was a half-brother of the mother of the
2 others. The syndrome they present includes IQ 20 - 30,

dwarfi rn, hypogonadi m, obesity, grote que face with fatty
welling of the oft ti ue, and (in 2 of them) epilepsy. We

have not been able to find any description of thi defect in
the literature. The following i a clinical description of the
3 patients who are the probands (llD, 1 2 and I 3) in a
genealogical tree accompanying the original article.




