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PREFACE

Very llttle attention has been devoted to the problem of heredltary
bllndness 1n the Republlc of South Afrlca; ; ' " ’

Based on superflclal observatlons the necess1ty of research of thls
nature was realized and subsequently a prellmlnary 1nvest1gatlon at .-
the School for the Blind at Worcester was 1n1t1ated to establlsh
the needs for a comprehenslve research programme, and a poss1ble

solution to ‘the problem of hereditary blindness.

This survey is the first of its kind in the Republic of South
Africa and conclus1ve 1nformat10n has come: to light, 1nd1cat1ng
the importance and necessity of further research and procedures

to combat blindness and impaired visione

Prior to the investigation the Bureau considered it necessary to
nominate authorities representing certain institutions and profes-
sions, to assist the Bureau in an advisory capacity in the task

outlinede.

The advisory committee comprises of the following memberss

l. Dre. PoMe Robbertse Chairman
Director, National Bureau of Educational and Social Researche

2e Profe MeHe Luntz
Department of Ophthalmology, University of the Witwatersrand,
Johannesburge.

3. DIre He Meyer
Department of Ophthalmology, University of Pretoria, Pretoria.

4 Dre E. Epstein, representing the Council for the Prevention
of Blindnesss

50 Profe JeDeJe HOfmeyr
Department of Genetics, University of Pretoria, Pretoriae

6e Dre SeHeF. Schiller, representing the Department of Healthe

Te Mr. V.H. Vaughan
University of South Africa, Pretoria.

8« Mr. N.H. Gaum, representing the South African National
Council for the Blind, Pretoria.

9 Mr., D. Louw, representing the Department of Social Welfare.

Bureau Staffe

Mre. J. 0p"(7 HOf,
Research officer responsible for the research and compilation
of the report.
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I would like to express my sincere gratitude to the members of .
the Advisory Committee for their valued co-operat;on and 1nterest._

which made the 1nvest1gat10n pos31b1ee

We are profoundly 1ndebted to Dre J. M P. Geerthsen of the Unlver»fj\
sity of Pretoria for his actlve 1nterest and a331stance in the.
evaluation of the comblnatlons of eye. condltlons and the inter—

pretation thereofe

This report does not provide an answer to the problem of hereditary
blindness but delineates the direction and importance of the |

necessary research to attain a further step in reaching this aime

/%, /{m&@

. DIRECTOR L
'NATIONAL BUREAU OF EDUCATIONAL AND
 SOCTIAL RESEARCH :

January, 1968, e
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CHAPTER 1
INTRODUCTION

THE PURPOSE OF THE RESEARCH

In 1963 the National Bureau of Educational and. Social Research
was requested by the South African National Council for the
Blind to 1nvest1gate the heredltary causes of b11ndness. This
request was motlvated by the observatlon that b11ndness had

occurred in certaln famllles for several generatlons and the

~assumption that eye defects in the ta;orlty of puplls at the

School for the Blind at WOrcester can be attrlbuted to heredl—
tary factors. The necessity for research of th1s nature is

emphas1zed by the fact that certain eye condltlons progress1ve1y

LS

deterlorate and eventually result 1n bllndness.

In an attempt to comply w1th the above-mentloned request the

purpose of the investigation is to ascertain .in whlch cases;

‘hereditary factors caused blindness and impaired vision.

. THE GROUP INVESTIGATED

The investigation was limlted to the pup11s who had attended the
School for the Blind at WOrcester since its estab11shment 1n
1881 up to 1965 This step was taken due to the practlcal
problems involved in representing such an 1nvest1gation as a
sample of all the blind people in the country. In addltlon
the.lnvestlgatlon would serve as a pllot survey to a comprehen—
sive survey in the future. The group mentidned above consisted
of 1386 individuals of whom the ages at the time of enrolment

ranged: from 2 to 25 years.

Inmates of the old—age home and workshop for the b11nd at ‘
Worcester were included in the group investigated, as some of
them had been pupils of the above-mentioned school and inter-
views could conveniently be arrangede Of this group 31 indivi-
duals had not attended the School for the Blind but were
nevertheless includedy as information concerning these indivi-

duals was readily obtainable by means of interviews.

This implies that the 1386 pupils of the School for the Blind
which were included in the investigation were supplemented

by 31 non=pupilse. The total thus was 1417 individualse
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These individuals came from all parts of the Republic of South

Afriea including South West Africa, while a few wete foreignerse

THE METHOD OF THE INVESTIGATION

.The most important sources of information for this investigation

were the files kept on each pupil at the School for the Blind,
This informaticn was supplemented by interviewing the staff of
the School; pupils who were present at the time of the investi~
gation; old pupils in the old-age home and workshop for the
Blind, and parents and/or relatives of'approxima}ely 200 pupils
who are resident in the vicinity of Worcester,. Montagu,
Wolseley, Touwsrivier, Robertson, Villiersdorp, De Doorns,
Ceres, Cape Town, Stellenbosch, Somerset Strand, Velddrif,

Clanwilliam, Morreesburg and Vredendal..

A specially designed questionnaire was used to,obtain,jhe infor-
mation concerning the cause of the individual's eye condition,
and family datae It was possible with the aid of the 1417

. questionnaires and with information concerning family histories

obtained mainly from interviews with adults, to compile 100
pedigrees of relative significance. These pedigrees were used
to determine as far as possible to what extent hereditary

factors are responsible for blindness and impaired vision.

For purposes of control a register was compiled containing the
name of each pupily his admission mumber to the School for the
Blind, his family number and other information including the
connection, if any, between families in which blindness

occurreds -
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CHAPTER 2

EYE CONDITIONS, DEGREE OF VISION AND OTHER MEDICAL
INFORMATION

2.1 GENERAL

In this Chapter attention is drawn to the different types of eye
conditions responsible for blindness and impaired vision of the

group investigated.

A brief consideration of the sex of the individuals investigated,
the age at cnset of eye trouble and age at onset of blindness,
will supply further information as to the nature of the data
dealt withs o

2e1lel Sex of Individuals

The sex distribution of the group investigated is given in

Table 2.1
TABLE 2.1
SEX OF INDIVIDUALS
Sex Number Percentage
Male 855 60434
Female 561 39066
TOTAL 1,417 100.00

An outstanding feature of Table 2.1 is the three to two ratio
of males to femaless It would be interesting to determine
whether blindness and impaired vision are subject to a sex
predilection or whether parents were reluctant to enrol their

daughters at the Schoole.

2¢le2 Onset of the Eye Trouble

In Table 242 the age at which the onset of the eye trouble
occurred in the different age groups is given for each eye

separately.
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TABLE 2.2

AGE AT ONSET OF EYE TROUBLE

Age Group Right Eye % Left Eye % Total %

Under 1 year 661 46.65 661 460,65 1,322 46,65
l-6 384 27.10 384 27010 768 27610
13 - 18 30 2,26 30 2+26 60 2426
19 - 30 17 1.06 17 1.06 34 1.06
31 - 42 0 0 0 (0] 0 0
43 - 54 0 0 0 0 0 0
55 = 66 0 0 0 0 0 0
67 and older 0 0 0] 0 0 0]
No information 235 15.58 235 15.58 470 15658
TOTAL 1,417 100.00 1,417 100.00 2,834 100,00

One distinct feature as observed from Table 2.2, is that the"

onset of the eye trouble occurred mainly (46.65%) at birth or

shortly after. The percentages for the different age groups
hereafter decrease until no individuals are included in the
age groups of 31 years and older.- One reason for the latter
phenomenon is probably that individuals who experience the
onset of eye trouble later in life, do not attend the School
for the Blind,

Another deduction made from Table 2.2 is that there is no dif-
ference in the age at the onset of eye trouble for either the
right or left eyes. This does not exclude the possibility
that differences occur at the onset of eye trouble in the right

and left eyes within a category.

2¢le3 ThQﬁOnset of Blindness

In Table 243 the age at Onset of blindness in the different age

groups is given for each eye separatelye
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TABLE 2.3

AGE AT ONSET OF BLINDNESS

Age Grotp ~~ " Right Bye % - Left Bye =~ % ~~Totel %

Under 1 year 465 32.82 465 32.82 930 32.82
l1-6 425 29-99 425 29,99 850 29499
T~ 12 179 1263 179 | 12063 358 12,63
13 - 18 E " 5043 7 5¢43 154 543
19 - 30 27 1.91 27 1.91 54 1.91
31 - 42 13 0.92 12 0,92 26 0.92
43 = 54 8 0.56 8 - 0656 16 0056
55 = 66 3 0.21 3 0,21 6 0,21
67 and older 3 0.21 3 0¢21 6 0.21
No information 217 15.31 217 15.31 434 15031
TOTAL 1,417 100.00 1,417 100.00 2,834 100,00

24201

A comparison of Table 2.2 and 2.3 reveals that the figure for tho
onset of blindness under one year (32.8%) is considerably smaller
than the figure for the onset of eye trouble under one year

(46.65%)

From +the age groups it is cbserved that the onset of blinduess

-occurred ‘more often in the higher age groups than is the case for

vonsef of the eyz trouble. This cculd mean that many cases of

bllndness can be prevented if the patlents are dﬁscoverpd at an

: early stage and sucvessfully treated,

a

CLASSIFICATION OF EYE CONDITICNS ACCORDING TO SITE AND TYPE

* OF AFFECTION

In the following Sectiens a’classification cf eye conditions

~according to site and type of affection is given with regard to

the eyeball in general, conjunctiva,, cornea, lens, uveal tract,
retina, optic nervey; vitreous and site and type indefinitea'
Each of these sections is also repréSéﬁféd byﬁaMSééinh nu&ber in
brackets to which reference 'will be méde‘later on when explaining
combinations of eye conditions. Each condition in' the different
sections has a corresponding index figure to facilitate analysis
of datae The index O in the different sections represents the

number of individuals who were not affected in that sectiona
Eyeball in General (Section 1)

The number of individuals whose eyeballs in gensral werc affected

appears in Table 2.4
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TABLE 2.4

EYEBALL IN GENERAL

Index Frequency %
01 Glaucoma (excluding infantile) 4 0,28
02 Myopia with detachment of retina 4 0.28
03 Myopia, detachment of retina not

specified 17 5043
04 Panophthalmitis and acute endophthal-

mitis 0 0.00
05 Albinism 11 0,78
06 Anophthalmos, excluding surgical 5 0635
07 Hydrophthalmos (infantile glaucoma) ; 34 2040
08 Microphthalmos 42 2696
09 Aniridia ’ 3 0.21
10 Coloboma, any part, excluding surgical 8 056
11 Multiple congenital anomalies 0 0,00
12 Other congenital anomaly specified 492 34,72
13 Congenital anomaly not specified 197 13,90
14 Disorganized eyeball (atrophic globe,

phthisis bulbi) 35 2047
15 Other general affection of eyeball

specified : 137 9467
16 General affection of eyeball, not spe-

cified 368 25097

TOTAL 1,417 100,00

From Table 2.4 it is observed that congenital anomalies, speci~-
fied (34.72%) and not specified (13.90%) were most common and
myopia (an abnormal oval shape of the eyeball), (5.43%), and
microphthalmos (shrunken eyeball), (2.96%), appeared rather
frequently., It is also apparent that only three cases (0021%)
were found with aniridia (absence of iris) which is often a

dominant conditione.

2.2¢2 Conjunctiva (Section 2)

The number of individuals suffering from affections in the
conjunctiva (membrane that lines the eyelids and covers the

eyeball in front) appears in Table 2.5.
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TABLE 25
CONJUNCTIVA

Index Frequency %
1 Purulent ophthalmia of newborn

(ophthalmia neonatorum) 42 2.96
2 Purulent ophthalmia other than : Ce

newborn 0 0.00
3 Other affection of conjunctiva,

specified 6 0,42
4 Affection of conjunctiva, not

specified 6 0:42
0] None 1,363 96619

TOTAL . 1,417  100.00

sae—

" It is apparent that 2.96 per cent of the group investigated
suffered from ophthalmia neonatorum (inflammation of the con-
junctiva). This was mainly attributable to infectious disecases

which are, however, nowadays effectively dealt witho

2.2¢3 Cornea (Section 3)

In the following table the number of individuals who suffered

" from various corneal affections are recorded.

TABLE 2.6
CORNEA
Index ' ' Frequency %
01 Interstitial keratitis 5 0,35
02 Phlyctenular keratitis, including
keratoconjunctivitis 1 0.07
C3 Ulcerative keratitis, including
trachoma 1 0.07
04 Sclerosing keratitis 21 1.48
05 Keratitis, other type specified 3 0.21
06 Keratitis, type not specified 46 3625
11 Corneal dystrophy, degeneration 0 0.00
07 Keratomalacia 11 0,78
08 Keratoconus 35 2,47
09 Other affection of cornea specified 10 2,70
10 Affection of cornea, not specified 5 0.35
0] None 1,279 90,26

TOTAL 1,417 1G60.00

- —————T
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It is seen from Table 2.6 that keratitis (opacity of the cornea)
types were most common and that Keratoconus (2.47%) occurred
rather frequently. Most of -the-keratitis types -were most
probably caused by infectious diseases which are nowadays under

control.

2¢2¢4 Lens (Section 4)

In Table 2,7 the occurrence of individuals with various lens

defects are notede.

TABLE 2.7
LENS

Index - — Frequency %
1 Cataract , 182 12.84
2 Dislocated lens 5 Ce35
3 Other affection of lens specified . 11 - 0.78
4 Affection of lens, not speclfled 1 0.07
0 None 1,218 85.96

TOTAL o 1,417 100.00

It is observed from Table 2.7 that cataracts (opacity of the lens)
were most common (12.84%). Most of these cases probably are
secondary manifestations of éther primary conditions. The

cases in which a dislocated lens occurred (O. 39%) are probably

due to the syrdrome known as homocystinuria.

2.2¢5 Uveal Tract (Section 5)

Table 2.8 represents the number of individuals affected by the

different conditions in the uveal tract.
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TABLE 2.8
UVELL TRACT

Indei B S Frequency %
1 Iritis, Iridoeyclitis or uveitis 3 0.21
2 Kerato=iridocyclitis or sclero-

iridocyclitis 4 0.28
3 Choroiditis T 0449
4 Chorioretinitis 40 2482
5 Sympathetic ophthalmia 6 0442
6 Other affection of iris, ciliary

body or choroid specified (in-

cluding neoplasm) 120 8e47
T Affection of iris, ciliary body or

choroid, not specified 0 0.00
0 None 1,237 87430

TOTAL 1,417 100.00

It is apparent from Table 2.8 that iris atrophy (degeneration of
the iris, which was the other affection of the iris) occurred in
8¢47 per cent of the casesse Chorioretinitis (2.82%) occurred

rather frequently.

From Table 2,8 it-is apparent that other affections of the iris,
ciliary body or choroid specified, occurred in 8.4 per cent of
the cases., This percentage reprzssents mostly iris atrophy and
individual cases of an affection of the ciliary bodye Posterior
choroidal degeneration is not included in this percentage but is
included with that of tapetoretinal degeneration in the following
section since it was found to occur with the latter in virtually
all the casese It is also seen that Chorioretinitis (2.82%)

occurred rather frequently.

Retina (Section 6)

The number of individuals affected by various retinal conditions

is given in Table 269
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TABLE 2.9
RETINA

Index Frequency %
1 Retinopathy, including retinitis and

lesions of retinal vessels 13 0692
2 Retrolental fibroplasia 6 Oe42
3 Detachment of retina o 30 2611
4 Tapetoretinal degeneration and allied

conditions including retinitis pig-

mentosa 150 10659
5 Macular degeneration 190 13.41
6 Neoplasm of retina ' 12 0458
T Other affcction of retina specified 59 4el6
8 Affection of retina, not specified 0 0.CO
0 None 957 6Te54

TOTAL 1,417 1C0.00

From this table it is seen that tapetoretinal degeneration and
allied conditions (10.59%) and macular degeneration (13+41%) were
most commone In virtwally all cases of tapetoretinal degene-

ration the choroid was also degenerates.

The occurrence of retrolental fibroplasia (Ce42%) was most
probably due to the incorrect use of oxygen applied to those

individuals after they were born.

2¢2.7 Optic Nerve, Optic Pathway, and Cortical Visual

Centres (Section ?)

The incidence of individuals, whose optic nerve was affected is

given in Table 2.1C according to the different conditionse

TABLE 2.1Q
OPTIC NERVE, OPTIC PATHWAY AND CCRTICAL VISUAL CENTRES

Index , ¢ Frequency %
1 Optic nerve atrophy, optic neuritis

or papilledema 280 19,76
2 Other affection of optic nerve

specified 209 14475
3 Affection of optic nerve, not spe-

cified 6 0e42
4 Lesion of optic pathway or cortical

visual centres 1 0.07
0] None 921 65400

TOTAL 1,417 16C.00
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Table 2,10 indicates that optic nerve atrophy (19.7%) occcurred
most frequently followed by a "pale optic disc™, (which was the
other affection of the optic nerve specified (14.75%). A pale
optic disc is most probably also an atrophic optic nerve and

should be considered an identical conditione

Vitreous (Section 8)

The frequency of individuals affected with the various vitreous
(internal fluid of the eyeball) conditions is given in Table
211,

TABLE 2.11
VITREOUS
Index o S B N Frequency %
1 Vitreous haemorrhage . ' 0 0.00
2 Other affections of vitreous speci-
fied 3 0e.21
3 Affections of vitreous not specified 1 0.07
0] None 1,413 99472
TOTAL 1,417 100.00

It is evident from Table 2.11 that relatively few individuals

suffered from an affection of the vitreous humor.

Site and Type Indefinite or not Reported (Section 9)

Table 2.12 represents the number of individuals in which the site

and type of the affection is indefinite or not reported.

TABLE 2,12
"SITE AND TYPE INDEFINITE OR NOT REFORTED

Index Frequency %
1 Amblyopia ex anopsia 3 0.21
2 Amblycpia uni- or bilateral, not

explained 4 0,28
3 Congenital nystagmus (only to be used

if classification elsewhere is impos=-

sible) 17 1.20
4 Lvidence insufficient for diagnosis C 0.00
5 No report on site and type of affec-

tion 369 2597
0 None _ 1,024 T2:34

TOTAL 1,417 10G.0C
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As indicated by Table 2,12 nystagmus (1.20%) occurred most fre-
quently and in 2597 per cent of the cases there was no report

on the site and type of affection.

In the following table (Table 2.13) the total percentage of
persons suffering from conditions of the different components

of the eye can be seene
TABLE 2.13
AFFECTED COMPONENTS OF THE EYEBALL

Percentagq

Conjunctiva ce0ecce00c00000c00000 3081
Cornea 0800000000000 00000000C 00 9674
"Lens 00000000000 00050000000c008000 ”14004
Uveal Tract ©0s0000000000c0000000 23029
Retina ©e000ce00s0c00000000000000 32046
Optic Nerve eceeccececccsccccccsces 35o00

These percentages serve only as a relative measure of comparison
and do not add up to 100 per cent because some persons suffered

from affections in more than one part of the eyeo.

It is seen from Table 2.13 above that defects of the retina,
choroid and optic nerve are the main causes of blindness and
impaired visione It will be remembered that a defective

choroid is often associated with a retinal defecte
SYNDROMES OBSERVED

During the visit to the School and Workshops for the Blind the

following syndromes were observed:

(a) Sturge Weber ssocesscsesscscessscsssscssncossso 1 case
(b) Dysplasia oculo-dento digitalisS eeesscseseeceo 1 case
(c) Acrocephalosyndactylia (Apert's) estscceececes 1l case
(d) Dysostosis cranio facialis (Crouzon's) veeeeses 3 cases

ADDITIONAL CONDITIONS OBSERVED

In many instances the pufils at the School revealed additional

conditions of medical interest, e.g-

Skin Acne

Mitral Stenosis

Poliomyelitis

Sunken Chest

Haemorrhage

Undescended Testicles (Many cases)
Purpura
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Scoliosis

Nerve Disease
Epilepsy

Cleft 1lip and/or Palate
Hydrocephaly
Menorrhagia
Gingivitis

Clubfoot

Anaemia

T.B.

Asthma

Virus (No. 4)
Pharyngitis

Adipose Gynandrism
Roundworm Infection
Atitis

Sinusitis

Status Dysraphygus
Uremia

Deafness

The correlation between these conditions and the different eye

conditions must still be established and further investigation

is necessary.

Many of the ailments mentioned above could be the primary cause

of the different eye conditionss

Due to incomplete records the I.Qe's of many pupils were not
available, This is a disadvantage because in many instances
the low I.Qs in conjunction with a certain eye condition forms

part of a syndrome,
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CHAPTER 3

ETIOLOGY AND COMBINATIONS OF EYE CONDITIONS, DEGREE
OF VISION AND OTHER MEDICAL INFORMATION

INTRODUCTION

In this chapter due consideration is given to the etiology of
eye conditions discussed in the previous chapter. In addition,
the occurrence of the different combinations of eye conditions
as they appeared individually was calculated. The chapter con-
cludes with a brief discussion on the degree of vision recorded
for the individuals investigated and a note on the medical

treatment they received.
ETIOLOGY OF ZYE CONDITIONS

The importance of the etiology in the manifestation of certain
eye conditions cannot be over-emphasized. In observing the data
on the etiology of eye conditions further insight into the
importanoé of hereditary causes of blindness and impaired vision

is gained.

An etiological classification of eye conditions will therefore
be considered according to infectious diseases, external causes,
and other causes. The percentage occurrence for these cate-

gories is set out in Table 3.1.

TABLE 3.1

BETTOLOGICAL CLASSIFICATION OF EYE CONDITIONS

Categories Frequency %

Infectious diseases 140 9.88
BExternal Causes 101 7.13
Other causes 814 5745
Etiology undetermined or not specified 362 25.54
Total 1417 100. 00

It is thus seen that in 25.54 per cent of the cases the etiology
was undetermined or not specified. In the remaining number of

cases 57.45 per cent, were classified under "other causes'.

Infectious Diseases

The number of cases in which various infectious diseases were

- responsible for eye conditions, as found in the group investi-

gated, is represented in Table 3.2.
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TABLE 302 B

INFECTIOUS DISEASES

Disease o ~ Frequency %
Diphtheria 0000000000 c0c0000coc0000000CS 0 0.00
GoNnoTrrhea eeescecsssosseeccsoecsccessnonces 37 2.61
MeasleS eeececcsseccscoesscosocasecescsss 10 O0eT1
Meningitis es00s0000eBo0s0csses 0000080000 30 . 2413
Scarlet Fever e00RO0ORCSIOPOIDOECOECO0O000C0CROD 2 VOal4
Septicaemia O P P 1 0607
Smallpox 000000000000 ¢0660000Cc0Q0CI000000 0 0.00
Syphilis prenatal e0eeeeescecceeseeeccoe 9 0064
Syphilis pOStnatal 0000000003503 06C00000 80 1 0007
Syphilis, pre- or postnatal not .specified 4 0.28
Trachoma ooooooooo;.ooconnonoevanOﬂe.oon 0] 0.00
Tuberculosis 0000000000000 0000.05.0,00C000800 2 0.14
TyphOid Fever oogo;;o;ooeoooooc'oooco.noo 0] 0,00
Rubella oooooo;-ooooooo}’oﬁ-aoapaorooona 9 0064
Onchocerciasis ...Q.;.;;Qlﬁinase.0000&060 0 0.00
TOXOplasmOSiS prénatal 0Oesceacceencessce 1 0007
Toxoplasmosis postnatal ceescevessccouecoOd 0 0,00
Toxoplasmosisy; pre~ or postnatal not
specified 00000000000 0000RCS 0250000008 3 Ou21
Brucellosis ©000000000000000C0°2e¢CC003000 0 0.00
Leprosy ©00000000000000000C35C0L30N0OCEI0 0 0,00
Other infectious disease, specified eeee 10 071
Other infectious disease, not specificd . 21 1.48
Sub-Total A SN0 0000280 R00000288000CDO00SD 140 9.90
None €00 0008006002000 005"30ET0O0RONBLC0O%O0C 1,277 90.10
TOTAL eeococsvscoaceocscccccsoasacasconscs 1,417 100,00

It is seen from the table above that meningitis (2.13%)-and
venereal diseases (espeéia}ly_gonorrhea) were the most common
diseaseses Most of these diseases afe’hoﬁéver}anwadays effect-

ively dealt withe

34s2¢2 External cause

The incidence of different extéfﬁal causes of eye conditions

is given in Table 3e¢3¢ -
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TABLE 3.3

EXTERVAL CAUSE

External cause Frequency %
Occupafional activity 2eee0c0cccccconoe 4 0028
Military activity 0000000000 vevececccr 1 0.07
Household activity ®e0eeceseccccccecooe 5 0,35
Play or sport other than occupational . 25 1,76
Traffic or Transportation cther than
Occupational 60000c0ssscsscectcecsncesse 6 - 0542
Birth PTOCESS eeeeceeccecccccecccccccstoono 3 0021
Surgical or Medical procedure eecceccss 15 1,06
Act of Violence eeecesccevceccecscccocee 0 0,00
Other external cause specified eessccese 4 0428
External cause not specified eeecccssece 38 2468
Sub=Total B eeeececsssesecsccscsccscsccsccsce 101 T<13
None 000 00000000°00000000000000000000000 1’316 92987
TOTAL © 0 0P 0000000000000 sP00000000CNSDIES 19417 IOODOO

A total of 101 cases was found in which the cause of the eye

condition was of external origin. As regards Table 3,3 it is

noted that play or sport other thahpccupat;’.ohal9 is the most

important (1.76%) external cause responsible for defective sighie

Causal Agent

The incidence of the causal agents’responsiﬁle for defective

sight in the 101 cases above is shown by Téble.304..‘

TABLE 3.4
CAUSAL AGENT
Causal Agent Frequency %

Chemical causing burn e00000c00000000000 ,O 0,00
Radiation eeecesscesescccceccccscscccscnce 0 0,00
Other agent CauSing burn eec000000c 00000 5 4695
Firearm using explosive e0c0cc0000000000 11 10.89
Fireworks 0000000000000 00000000000000000 0. 0.00°
Other explosive 00c000e0cc0c0ceceececo0O 4 3?96
Airgun or slingshot e0cee00000000000080e 2 1098
Other sharp or pointed object eececesncsa 1 0099
Blow or Fall 0000000000000 00000000000000 18 17&82
Foreign bOdy in eye 000000 c000000000000 0 4 3C96
MethylalcohOl eseeccecesncescecscenconss 6 594
Dinitrophenol 0000000000 c000N00C3000600000 6 5594
Lead eceseceecscesccesccsessenssessscsso 6 5094
Quinine ©2000000000000C 000000000 20000000 0 0.00
Dysoxygenation 900080 c0000c0000000000000 8 7092
Other causal agent specified eesecsscen 8 T.92
Causal agent not specified e.eececsseses 22 2178
TOTAL 101

1000
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The most important agents in external causes of defective sight
in the 101 cases are, firearms using explosives (10.89%) and
blows or falls (17.82%)e The incidence of dysoxygenation

(Te92%)(disturbance in the saturation with oxygen) is however

nowadays greatly reduced after discovering that it was respon-

sible for retrolental fibroplasia,

3¢2¢4 Other Causes

Lis regards "other causes", due consideratioh is given to factors
like general diseases and prenatal influences not classified
elsewheree. The occurrence of these factors is indicated in

Table 305.
DABLE 345

OTHER CLUSES OF EYE CONDITIONS

General Diseases not Elsewhere classified Fregﬁenéy %

Anaemia or other blood disease eececscscscas 1 0°07
Diabetes mellitus 00000000 s00000000000000 1 0007
Nephritis or other kidney disease eeseseces 2 0.14

Vascular disease (including arterioschlero- -
0,07

sis and other cerebro-vascular lesions) .. 1

Multiple sclerosis s00c0c00cscceecossccnoe 0] 0.00
Intracranial necplasSh eeesesscocosecvessse 10 . 0«71
Other disorder of central nervous system

Specified ©00000000000000000r00c000000c00 0 Ca00
Disorder of central nervous system not

SpeCified 0000000000000 000000000000C00 0000 7 0049
Complication of pregnancy eeccseccccccssse 1 0.07
Nutritional defiCiency e0s00c0cocco000o00 1 0.07
SarCOidOSiS 0000000000000 0000000000000000 0 0.00
Other general disease not elsewhere clas-

sified not specified eceeceescecccevernotoee 5 0.35
General disease not elsewhere classified

not specified 000000000060 0000000006800 00837 0 0,00
Sub=Total C . . 29 2405
Prenatal Influence Not Hlsewhere Classified

Genetic origin established esececscecccee 369 26604
Genetic Origin prObable sesnc0cecenccccoe 253 18.21
Other prenatal influence not elsewhere

ClaSSified, SpeCified e00000p000s 00000000 0 0.00
Prenatal influence; not specified eesecesses 158 11415

Sub-Total D 785 55640
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Etiology Undetermined or Not Specified

Causes; unknown oo_ooooooeocoo-‘ooooonooooooo 92 . 6049
Evidence insufficient for diagnosis eesees 5 0035
No report on etiology 0000000 ccscccceccoens 265 . 18¢7O
Sub-Total E , 362 25454
Grand Total A + B+ C + D+ E 1,417 100,00

The most outstanding features in Table 3,5 are that genetic
origin of eye conditions was established in 26,04 per cent of
the group investigated and in 18421 per cent of ‘the cases
genetic origin was probable. These freguencies include those
individuals who had relatives with a similar eye condition and
where the eye condition is considered to be inherited according
to the literature (3)s Consanguinity was also taken into
account where the eye éonditionris of the inheritable typee
Intraoranial neoplasms (0.71%) and disorder of the ceniral
nervous system (0.49%) oceurred relatively oftens In 25.54 per

......

COMBINATIONS OF EYE CONDITIONS

It is known that_manyipééple sﬁffeting from blindness and
impaired vision are afflicted with more than one eye condition

at the same timee

The importance of calculating the occurrence of the various com—
binations of eye.conditions was ‘realized and subsequently atten-

tion is drawn to these results.

In the procedure, use was made of the index number representing
each eye condition referred to earlier on and the absolute
frequency of each cye condition in the different sections. This
information will subsequently be imparited before explaining the

system of combinations.
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ECTION 1

EYEBALL-IN GENERAL

Index -~ ’ Frequency
01 Glaucoma (excluding infantile) eeeeccecssssce 4
02 .- Myopia with detachment of retina sesesceeses . 4
03 . Myopia, detachment of retina not specified , 17
04 Panophthalmitis and acute endophthalmitis .. 0
05 + AlDINisSm eececossescesencsecnsncsessacessense 11
06 Anophthalmitis, excluding surgical seeeeceecs 5
07 .- Hydrophthalmos (1nfant11e glaucoma) eeeeses 34
08 Microphthalmcs - noe-ooooooo-ooo-.oooooooooo C 42
09 Aniridia ceseecccessscescesesssscacsscessnse ‘ 3
10 Coloboma, any part, excluding surgical scese 8
11 Multiple congenital anomaliesS ceeceescscccee , 0]
12 Other congenital anomaly specified sensasees . 492
13 - Congenital .anomaly not specifiéd eeesecescss 197
14 Disorganized cyeball (atrophic globe o

pthiSIS bulbl) oo.qo-olooooocooooooootooloti 35
15 Other general affection of eyeball specified 137
16 General affection of eyebally, not specified. 368

TOTAL 1,417

SECTION 2
CONJUNCTIVA

Index - ‘ Frequency
1 Purulent ophthalimia of newborn (ophthalmia

neonatorum)  cecarcossedscesssecedsesseses 42
2 Purulent ophthalmia other than newborn see , 0
3 Other affecticn of conjunctiva specified 6

4 Affection of conjunctiva, not specified . 6

C None 0000000000000 200000000C00000600030808 1,363

TOTAL - | 1,417
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SECTION 3
CCRNEA
Index Frequency
.01 Interstitial;keratitis cenceeeesese000006D ° 5
02 Phlyctenular keratitis,; including kerato-
"'ConjunctiVitiS‘ 0000ce0000000000c0000C0O0BQD 1l
03 . .Ulcerative keratitis, including trachoma .. 1
04 Sclerosing keratitis eeeeccecccccccccsccnsce 21
05 Keratitis, other type SpeCified eecececcee 3
06 . Keratitisy, type not ‘specified cecececcesee 46
11 Corneal dystrophys; degeneration eecesccoss 0
07 * 'Keratomalacia 0000000000000 0000000 0000 11
08 ' Keratoconus oa;e;i;oooauotoo’oco-o.oooo.oa 35
09 'Cther affection of cornea specified eecese 10
10 Affection of cornea, not specified eseceses 5
0 None 00000000¢C00000000000000003900C000080000 '19279
TOTAL 1,417
SECTION 4
LENS
Index Frequency
1 Cataract ecseessccocccocessconeceecencosesne 182
. 2 . Dislocated lens €0 r000CUENGON0000ADD~COOBDD 5
3 Cther affection of lens specified coeeeese 11
4 . . Affection of lensy, not specified oconecccese o 1
0 None 60c0C00000000C00000000000000C000CNO8O0S 1,218
TOTAL 1,417
SECTION 5
UVEAL TRACT
Index Frequency
1 Iritisy, iridocyclitis or uveitis ecoeecvecese 3
2 Kerato-iridocyclitis or sclero-iridocyclitis 4
3 Choroiditis 0000000000000 000000Cc00000000000 7
4 Chorioretinitis 000200C0000000000000030C00080 40
5 Sympathetic ophthalmia coceeeeescLO000ROCOCOE 6
6 Other affection of iris, ciliary body or
choroid specified (incle neoplasm) sececeese 120
i Affection of iris,; ciliary body or choroid
not specified 0000000000000 0C03000000000M 0
0 None 0080000000003 00000000C000850080808000000 1,237
TOTAL 1,417
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SECTION 6
RETINA
Index , D . vevii.. - Frequency
1-:<»+* Retinopathy; -including retinitis and lesions
’ of retinal vessels 9€000000000000000000000000 13
2 Retrolental flbrOplaSla ®eecenceeccccecceccee 6
3 . Detachment of retina eeecccccccecccccocsces 30
4 - - Tapetoretinal degeneration and allied condi-
.+ tions including retinitis pigmentosa eeeesee5 150
5 e i Macular degeneration ceeesecsceccecsscscccece A 190
6 ) ‘:Neoplasm of retina ootooooc....‘oooll000000.w“j 12
‘“g” Other affection of retina specified eesecoee 59
. Affection of retina, not specified esosssscss 0
O NOHG .0.0...0.......O.A...C.C...C.O...OOCIO. : 957
TOTAL . - R R o : 1,417
SECTION 7
OPTIC NERVE
Index § - Frequency
1 Optic nerve atrophy, optic neuritis or
papilledema 0000000000000 000000000000000080¢€ 280
2" "Other affection of optic nerve specified eee ‘ 209
3 Affection of optic nerve, not specified esee . 6
4 Lesion of optic pathway or.cortical visual
CCNTIeS eveecescccaccccsscocncccacococcsssce 1
0] None 0080000000000 c0000000000000000000000000 921
TOTAL - , o ‘ -~ 1,417
SECTION 8
VITREQOUS
Index . A ' Frequency
Viffeous haemorrhage_ @00Q0000000000000000000 0]
Other affectioris of vitreous specified eseesee 3
Affections of vitreous nct specified eeeecee 1
None .oooo'oo.oo.o_cooo..ooo.oooocoo'oooooooo.ooc‘ T 1,413

TOTAL - 1,417
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SECTICN 9

SITE AND TYPE INDEFINITE OR NCT REQUIRED

| f;déﬁ L Frequency
1 Amblyopia ex anopsia 0000000008000 000000¢ 3
2 Amblyopia uni- or -bilateral, not explained 4
3 Congenital nystagmus (cnly to be used if clas-
.. sification elsewhere is impossible) esseses 17
4 Evidence insufficient for diagnosis vecsesne 0]
5 No report on site and type of affection ...o 369
0 _NOILB c..no-ocaooolooooooooooocoooo.ooq.oopo' 1,024
TOTAL . 1,417

As mentioned before the Index C represents the-number of people
not affected in the particular sectlon. ‘ In the combinations of
eye conditions the 1ndlces 4 and 5 of section 6 are both grouped
under the index 5, because these two conditions often overlap in
their manifestation and are sometimes difficult to distinguish

clinicallys

Similarly the indices 1 and 2, Sectionh 8 are grouped under the
Index le The frequency of each combination of eye conditions
was compiled‘and‘compéréd:with'éhvékpectéd values This expected
value is based on the independent associafion‘of the conditions
in the combination inclgq@pg.fhe index O,:calcuiated from the
absolute frédﬁency,of:each-index-in'thé ¢ombination expressed as

a portion of the totals -

An example will be -given to illustrate the systeme Referring to
the fifth example in Table 3.6 the series with the index combi-
nation 12, Oy, Oy Oy Oy Oy 1, Oy, Oy respectively represents the
sections 1, 2, 3, 4, 5y 6, Ty 8, .9s. The index 12 (Section 1)

"represents congenital anomaly specified.yinwmm

nnnn

............

questlon.‘ Sectlon T w1th index. 1 represents—-cptic atrophy.
Fofty#seven individuals were found with this combination.whereas
73¢3411 were expected on the basis of independent occurrence of
the indicess The chi-square (X2) value, with one degree of

freedomy, as determined for each combination is used as a



- 23 -
relative measure to compare different combinations and hence

determine to what extent the components in the combination are

associated or not,

The following assumptions are made when the observed frequency

of a combination is compared with the expected value.

(a) When the frequency of a combination is compared with its
expected value and found to be approximately the same,
it is concluded that the conditions in that combination,
including the index Oy are independent and associated by

chance or incidentally.

(v) When the frequency of the combination is greater than the

expected value, it is concluded that the conditions in the
combinations including the index O, occur toge}her more
often than would be expected by chancéa This;oould imply
that these conditions may be mutually dependen%, or that

certain conditions are usually the result of otherse

(e) When the frequency is less than the expected value, then
conditions, including C, occur less frequently together
than would be expected by chance. A more frequent occur-
rence with other conditionsy; whatever they may be, is then

postulated.

Two hundred and forty-five combinations of eye conditions were
found. Only those combinations with a chi-square (X2) value

greater than 3,84 {one degree of freedom) and an observed

frequency greater than 2 are considered, as & discussion on all
the combinations will be too lengthy a procedure with little
'.significance. This initial elimination was conducted to reduce
the total number of combinations to those which are most signi-
ficant with regard to the difference between observed and

expected valuee

Tho se cbmbinations with an expected value approximately equal to
the observed value in which the X2 is less than 3.84 are excluded,
because the observed conditions in the combination could then

have occurred by chancee

Those combinations occurring only once are also excluded because

such a combination could have occurred incidentallys
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By means of this procedure 245 combinations were reduced to 41
which will be considered in the following tabléss

First of all those combinations with an observed frequency less
than the expected value will be considered in Table 3e6e
TABLE 346

OBSERVED FREQUZNCY CF COMBINATION LESS THAN EXPECTED VALUE

Index Combination g::zzzzgy ' E%iii:ed X2

1,  3,0,0,0,0,0,0,0,0 3 2146419 1640577
2¢ 3,0,0,0,0,0,1,0,0 3 11,4781 = 6.2622
3.. 7,0,0,010,0,0,0,0 3 905561 ‘ 404979
de 840450,0,0,0,0,0,0 3 11.8046 645670
5«  12,0,0,0,0,0,1,0,0 47 733411 9.4606
6e  12,0,0,0,055,0,0,0 26 49.0775 1048516
7.“ 12,0’0’0,690,0,0’0 2 13.4038 9.7022
8«  15,0,0,0,0,5,0,0,0 3 1345661 8.2295

It is seen from the Table above that the most significant dif-
ference between the observed frequency and the expected value
are examples 1 and 6 As regards the combination observed in

the 26 cases in example 6 of the following can be assumed.

(a) Diagnoses were incomplete.
(b) Congenital tapeto-macular degeneration was a primary
condition without an associated or secondary conditione
(¢) The associated or secondary affections to congenital
tapeto—macular degeneraticn expected had a later mani-
festation. '

This method of analysis also applies to the other combinations
in Table 3.6.

The significance of analysis in these cases lies therein that
the individuals found with these combinations, coﬁld be re-

examined to see if expected associated conditions are present
and if not, then to certify that the combinations in Table 346

represent primary conditions.

Table 347 represents the combinations of eye conditions where

the observed frequency is greater than the expected values
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TABLE 37

OBSERVED FREQUENCY OF COMBINATIONS GREATER THAN EXPECTED VALUE

Index combination ggz:izzgy : E$§§§Zed X2
l. 3,0;0,0,0,551,0,0 25 440736 10745005
2e  3,0,0,0,0,741,0,0 21 047069 58245575
3¢ 8,0,0,14645,1,0,0 6 0.0321 110945274
d4e 8,0,4,0,0,0,0,0,0 4 001935 74,8808
5¢  85059414045;1,0,0 3 0.,0090 994 ,0090
6o 12,0,0,0,0,0,0,0,2 3 Ce3967 17.0838
Te 12,0,0,0,0,040,0,3 11 1.6863 5144410
8 12,0,0,0,0,1,1,0,0 3 Ce9952 4,0386
9« 12,0,0,0,0,5,1,0,0 181 26,0292 922.6541
10s 12,0,0,0,0,6,0,0,0 9 147321 30.4961
1l 12,0,0,0,44041,0,0 12 243696 39.1393
12. 12,0,0,0,4,5,1,0,0 4 0.8410 115659
134 12,0,0,046,541,0,0 9 20523C 16,6276
14e 12,0,0,0,6457,1,0,0 3 C.4378 14,9951
15« 12,0,0,1,0,0,0,0,0 41 2066460 20,0661
164 12,0,0,1,0,5,1,C,0 14 3.8862 2643210
17« 12,0,0,146,0,0,0,0 5 2,0012 444937
184 12,0,4,1,6,0,0,040 3 0.0328 268.4230
19+ 12,0465146,0,C4C4C 4 0.0718 214.9130
20s 12,0411,0,0,0,0,0,0 4 045397 22.1857
2le 1241,6,1,0,0,C,0,0 3 0.0222 399.4276
22, 12414C,0,0,0,0,0,0 13 441535 18,8420
23+ 13,0,0,0,0,0,0,0,0 197 5503695 362,2788
24e 144040,1,6,0,0,0,0 3 0.1423 57,3889
25¢ 15,040,0,0,0,0,0,3 4 0.4661 2647934
26¢  15,0,0,0,0,3,0,0,0 6 1.1970 19,2721
2Te 15,C;0,0,045,1,C,0 19 7-1950 19,3687
28e  15.0,04C44,C41,C,0 3 046550 8-3954
29¢ 15;,050,0,5,0,C,0,C 4 0.1852 785782
30e 15505051,043,C,0,0 6 061787 189.6336
3le  15,1,6,0,6,C4C,C,0 3 0.0C39 2301,6962
32¢ 15,1,0,0,0,0,0,0,0 6 1.1481 20,5042

33, 16,0,C,0,0;0,0,0,0 368 103.7124 6734771
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In Table 3.7 the difference between the observed frequency and
expected value is most significant in examples 2, 3, 5, 9, 18,
19, 21, 31 It is also seen that the combination of conditions
in example 9 (congenital tapeto-macular -degeneration and optic

atrophy) occurred most often.

When the observed frequency of combinations of eye conditions is

greater than the expected value as in Table 3.7 a different

interpretation is necessary. In the ninth example (Table 347)
for instance, the combination of the congenital conditions,
tapeto—~macular degeneration and optic atrophy occurred far more
often with a frequency of 181 than the expected value of 260292,
resulting in a X2 value of 92246541 (one degree of freedom) which

makes the difference very significante

It is thus postulated that the conditions in this combination
should occur more frequently with other conditions by chance or

incidentallys Reasons for the observed phenomenon could be thats

(a) Diagnoses were incomplete, but this is unlikely.

(b) The conditions in the combination are mutually dependent,
or one is usually secondary to the other via a single or
dependent cause (gene(s)).

(c) The conditions have independent separate causes (genes)

which are genetically linked.

This method of interpretation also applies to the other combina-~

tions in Table 367

In these cases the results are especially significant in that
they could serve as an aid in future diagnoses of the eye, eege
when tapeto-macular degeneration in a patient is found, specific
attention should be paid to the optic disc to determine whether
optic atrophy which is expected, occurse Thus the possibility
of the condition remaining undetected; is eliminated to a certain

extente
DEGREE OF VISION AND MEDICAL TREATMENT

It is known that many people cansidered as blind are not totally
blind, but still have the use of their eyes to a certain extent,
and that the outcome of medical treatment depends to a large

degree on the amount of vision availableo
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An investigation of this nature would be of more value if the

considerations above are included; and subsequently attention
will be drawn to factors,; such as visual acuity, field of vision

and treatment received by the group investigatede

Visual Acuity

The visual acuity of the group investigated, ranging from O to

6/6, 1s indicated in Table 3.8 for each eye separatelye

TABLE 3.8
VISUAL ACUITY

Visual Acuity Right Eye % Left Eye %

0 - 334 23457 318 22444
1/60 327 23,08 350 24,70
2/60 161 11.36 154 1087
3/60 115 8412 110 TeT6
4/60 36 2.54 36 2.54
5/6C : 32 2.26 41 2489
6/60 62 4438 61 4430
6/36 21 1.48 19 1.34
6/24 7 Cad9 6 0442
6/18 7 0449 4 0.28
6/12 5 0439 5 0435
6/9 1 0.07 1 Ce07
6/6 ¢ 0,00 2 0.14
No information 309 21.81 310 21.86
Total 1,417  10C.CC 1,417 10000

An outstanding feature, that is apparent from this table, is
that the visual acuity differed in the right and left eye.
However, it was the experience that the difference per individual

was very limitede

In approximately 21 per cent of the-cases no information con-

" cerning the visual acuity was obtained.

It is further also observed that only arproximately 23 per cent
of the cases were totally blind in the right or left eye, and
that the majority of cases still retained a certain degree of
vision. This fact might have some bearing on the teaching or

training potential of these individualse

Field of vision

The degree of field of vision (the area of visual perceptors
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functioning in the eye ball), found in the group investigated,
is given in Table 3¢9 for both the right and left eye.

TABLE 3.9

FIELD OF VISION

Field of vision  Right Eye % Left Eye %

Nil 334 23457 318 22444
Less than 2% 135 9453 142 10.02
25% - S50 340 23.99 347 24449
Ceutral Scotoma 27 1.91 28 1.98
Hemianopia 14 0499 11 0.78
More than 50% 234 16451 239. . 16.87
No Information 333 2350 332 23643
Total 1,417 100.00 1,417 100.00

From this table it can also be deduced that approximately 23
per cent had no vision in the right or left eye at all. This
percentage coincides with the findings in the previous tables
It is also seen that in the remaining cases, a certain degree
of vision was present at the time of the diagnoses which coin-
cides with the degree of vision found in the previous table.
This finding indicates the importance of preventing progressive

deterioration of eye conditions at an early stage.

3e4e3 Treatment Received and Results

The number of individuals who had received either medical or

surgical treatment and the result thereof is given in Table 310,
TABLE 3.10 (a)

TREATMENT RECEIVED

Type of Treatment Frequency %

Medical 38 2468
Surgical 227 16402
Unknown 1,152 814,30

Total 1,417 100,400
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TABLE 3,10 (b)

RESULTS OF TREATMENT

Results of Treaiment vFrequency %o

Beneficial 112 ' 42,26
Non=beneficial : 149 o 56423
Uncertain 4 0.61
Total ' ' 265 .~ 100,00

It is seen from table 3.10 that out of the 265 cases who had
received medical or surgical treatment only 112 cases benefited.
It should however, be kept in mind that these cases are chronic

eye conditions for which treatment is seldom effective.

More information concerning the unknown cases, which are in the

majority, would be of considerable values.

3ede4 Prognoses

Table 3.11 illustrates the frequencies of prognoses at the time

of the diagnosese.

TABLE 3.11

PROGNCSES
Prognoses ' Frequency
Stationary ' 147
Improvement 26
Uncertain 1,244
Total 1,417

It is seen that in only 26 cases improved eyesight is possible
and that in the majority of cases the prognosis is uncertaine

More information on the uncertain number of cases is a necessitye
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CHAPTER 4

FAMILY PEDIGRETES AND RELEVANT OBSERVATIONS

INTRODUCTION

+ In this chapter consideration is given to observations concerning

- relatives of the individuals in the group investigated, regarding

consanguinity and miscellaneous findings.
CONSANGUINITY

The occurrence of consanguinity reported in the families of the

group investigated is indicated in Table 4. 1.

TABLE 4.1
CONSANGUINITY
Consanguinity Prequency
Yes 125
No 524
Uncertain 768
Total 1417

As seen, only 125 cases where consanguinity occurraed in the family,
were reported in the files, However many more are suspected as
the experience from personal interviews and'compiled family
pedigrees indicated. It was also the experience that in some

of the cases where consanguinity was denied in the files, the

contrary was proved.

In the completed family pedigrees where consanguinity could not

be established, the surnames of ancestors were bften'identical.

As such, consanguinity is not the cause of blindness or any
defect for that matter, but it is instrumental in bringing to-~

gether the defective genes or factors responsible for the defect.
INFORMATION CONCERNING RELATIVES

Virtually no information concerning the relatives of the pupils

was on record at the School for the Blind. In a few instances
the maiden name of the pupil's mother was stated and only in
exceptional cases was mention made of relatives suffering from
blindness or impaired vision. This limitation hampered the
investigation considerably, and interviews were the only means

by whioh such information could be obtained.
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Miscellaneous Findings

The following observations were made from the information ob-

tained in family pedigrees of the group investigated.

(a)

(o)

(c)

()

(£)

(n)

(i)

(3)

(k)

(1)

(m)

In some families where blindness and impaired vision
occurredy, relatives were suffering from defects such

as deafness, epilepsy and low I.Q.

It was found that many of the old pupils were related to
present pupils of the school.

In many families the blindness or impaired vision of brotherq

and sisters was attributable to different eye conditions.

An undiagnosed eye condition should not be assumed to be

identical to a brother's or sister's recognized defect.

It was interesting to note that in certain families the
children of married cousins were devoid of any defect
(known) but that eye defects occurred in the next generation.
Cases were found where the blind pupil's parents were
related and not blind, but where blindness had occurred in
the previous generation., This then could be a case of a
dominant condition. with incomplete penetrance.

Only a few cases were found where both parents were blind
and suffering from the same condition as the child.

In certain families cousins were suffering from exactly
the same eye condition.

Cases were found where the occurrence of an eye condition
was omitted in one or two generations.

In some families certain eyc conditions revealed a dominant
mode of inheritance with a reasonable measure of penetrance
but with variable expression. In such cases blindness
occurred in successive generations but with variable severity.
Cases were discovered where no blindness or consanguinity
occurred in the family of the pupil,

In some cases a member of a family may have attended the
School for the Blind while brothers or sisters suffering
from the identical eye condition managed when aided, to
attend a normal school.

Cases werc found where both parents were blind with all,
some, or none of the children afflicted with blindness.

A few cases were found where brothers and sisters were

suffering from an identical eye condition.
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(n) Two cases were found where blindness could be sex-linked;
‘additional information would béﬂrequiréd hbwe&er, to
confirm the finding.,

(o) A dominant mode of inheritance is possible in cases of
(i) Retinoblastoma (Tumcr arising from retinal germ cells);
(ii) Tapetoretinal degenerationg

(iii) Myopia, without detachment of the retina, with myopic
degeneration and optic atrophys;
(iv) Retinal detachment;
(v) 1Infantile glaucoma (intra-ocular pressure).
(p) In most cases the eye condition followed a recessive mode

of inheritance.

(Records of pedigrees to illustrate the cases mentioned above

are available on request).
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CHAPTER 5
SUMMARY, GEZNERAL DISCUSSION AND RECOMMENDATIONS
SUMMARY

This chapter concludes the report on hereditary blindness with
a brief summary of the contentsy followed by a general discus-—

sion and recommendations submitted.

Introduction

Based on observations it was assumed that in many cases heredi-
tary factors were most probably the cause of blindness and’
impaired vision suffered by individuals who had attended the
School for the Blind at Worcester since its . establishment in
1881, to 1965 This motivated an investigation to determine

in which cases hereditary factors played a roles

A total of 1417 individuals of whom 978 per cent had attended

 the School for the Blind at Worcester was included in the group

investigatede A questionnaire, designed for the purpose, was
completed for ea.ch persone Information concerning the cause of
the eye conditions and family data was obtained from personal

files at the School for the Blind and from personal interviewse

Eye Conditions and Other Medical Information

For the group as a whole the sex of the individuals was consi-

dered. Here a2 near three to two ratio of boys to girls was

founde

The age at onset of eye trouble was found to occur mainly (464655

of the cases) at birth or shortly after birth, whereas thc age

at onset of blindness was comparatively predominant in the higher

age groupse

In a classification of eye conditions according to. site and fype,

it was found that, considering the gyeball in general congenital

anomalies were most common, and as regards the different compo~

nents of the eyeball, defects of the optic nerve, retina and

* choroid were the most important causes of blindness and impaired

vision,
Of interest was the finding of 4 different syndromes in the
group investigatede In addition to defective sight, individuals

were sometimes afflicted with additional anomalies such as

deafness, anaemia, epilepsy and many other typese
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5e¢le3 Etiology of LEye Conditions

The individuals were also classified according to the etiology
of the eye conditions, as regards infectious diseases (9.88%),
external causes (7,13%) other causes (57+45%) and etiology
undetermined or not specified (25.54%)e In 26404 per cent of
the cases genetic origin was established and classified under
"other causes"; and in 18.21 per cent of the cases genetic

origin was probables

5ele4d Combinations of #ye Conditions

It was known that one person could be afflicted with more than
one eye condition simultaneously and subsequently the frequencies
of combinations of eye conditions were calculated which ware
compqred with an expected valué. The observed occurrence of

the following primary conditions, myopia, optic atrophy and

tapeto-macular degeneration without associated conditions, was

most significante.

On the other hand various combinations were found which occurred
far too often to be ascribed to chancees . Of these the following

were most significant: Congenital tapeto-macular degeneration +

optic atrophy, and microphthalmos + cataract + iris atrophy +

tapeto-macular degeﬁéfation + optic atrdphye The interpretation

and significance of these combinations have been pointed oute

S5ele5 Degrée of Vision

It was found that as regards visual acuity and field of vision

approximately 23 per cent of the c¢ases were blind in either the
left or right eye, and that most of the other cases had some

degree of visione

Sele6  Treatment Received

Of the 265 cases found to have undexgone either medical or
surgical treatment only 112 gained benefit from it. Prognoses

indicating improvement was found in only 26 cases,

5e¢le7 PFamily Pedigrees and Relevant. Observations

Virtually no information concerning the relatiﬁeé of the pupils
was on record at the School for the Blinde However, by means
of personal interviewsy; a total of 100 family pedigreces could

be compilede From information thus obtained cases were found

where- informaticn obtained from the files of individuals
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concerning consanguinity of the ancestors was not reliablee

In most cases a recessive mode of inheritance was the cause of
defective sighte Dominant modes of inheritance were less
frequent whereas a X-linked mode of inheritance could be
possible in 2 ocasese In addition to these modes of inheritance
others with a variable measure of penetrance and expressivity

were encounterede

GENERAL DISCUSSION AND RECOMMENDATIONS

This survey is the first of its kind and valuable infermation
has come to lighte Although the investigation cannot supply
all the answers to thc questions as outlinedy ample material for

consideration has been providede

It is realized that a considerable amount of time and energy
was spent to obtain little significant informatione With a
view to alleviating the task of a comprchensive investigation
of this nature in the future suggestions concerning the filing
system at the School for the Blind and other detailed informa-
tion are givens Further measures considered as essential for

the prevention of blindness and impaired vision are submittede

Filing System

It is recommended that the present system of filing at the School
for the Blind at Worcester be adapted to one where the files are
more permanent and more cecasily accessibles The information on
each individual should be kept in a predetermined factual

sequences

Dgtqilgd“igfprmation

More detailed medical information regarding each pupil is a

prerequisites The necessary information should include:
(a) Cyto-genetic studies.

(b) Routine clinical and pathological analysis, eege of blood,

urine, X-rays, encephalogram analysis and other analysese

(¢) A more detailed description of the eye condition which

will include eege the use of an electrcretinogram.

(d) Colour photographs of the individual and especially the

fundus (inside the eyeball) of the eyee By this means a
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record of the actual eye condition can be kept from which

comparisons can be drawn and standard diagnoses maintaineds
(e) Compilation and filing of family pedigreese

It is considered that, when these proccedurcs are followed, means
of establishing the causes of blindness will be greatly improvede
Two important measures which cen then be applied are firstly,

the prevention of the causes and secondlyy; the application of
corrective treatment in established cases before progressive

deterioration sets ina

Preventative Measures

CONCLUDING REMARKS

Steps that could be taken in the national interest by various
organizations for the prevention of blindness at this stage are

the following:

(2) Information concerning all individuals suffering from
blindness and impaired vision in the Republic of South
Africa should be kept in a central registero. This register
should strictly confirm to the requirements of an effective

recognised system of filing and controle

(b) The organization in control of such a register should col-
laborate far more extensively with active research in

Ophthalmology and Genetics than is experienced at presentes

(c) Effective screening of infants should be conducted to

detect eye conditions at an early stage to apply more
effective *treatment and thus arrsst progressive deterio-

ration.

»

(d) The detection of heterozygotéé:or carriers of different eye

conditions is a mecst important factor in aiding genetic

counselling.

Based on these foundations,; active genetic counselling can be
conducted. In addition valuable- contributions to basic anc
applied research could be made and, thus preventative measures to

combat blindness and impaired vision could materialize.

This investigation furnishes conclusive proof that further
research in this field is essential. One cannot help thinking of

the even larger number of individuals suffering from other
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hereditary disorders such as deafness, epilepsy, mental
deficiency and many other primary chronic diseases which
could possibly be alleviated or prevented in many instances
if the necessary facilities are provided in an institute or

concern engaged in active research on human genetics.



1.

2e

3e

4e

De

e

Te

e
9e

10,

11,

12,

13

14,

12

104

17,

184

19,

Li, C.Ce :

McKusick, V.A. :

- 138 -
LITERATUGRE

Human Genetics Principles and methods,
McGraw-Hill N.Y., 1961

Human Genetics,;Foundations of Modern
Genetics Series, 1965.

Waardenburg, P.J., Franceschetti; A.F.;, Klein, D.s Genetics and

Ophthalmology, vol: 1, 2 & 3 Van Gorcums
Blackwell Scientific Publications Oxf.,
Charlesy Co Thomas, 1963

Sinnote Dunne Dobshanskys Principles of Genetics 5th Edition,

Winchester, A.M.

Sorsby, A :

Kessler, Henry H. '

Kershaw, Je s

Linnewehy, Friederichs:

Becker, P.E. H

Duke Elder

°e

Thiel, Re

Pirie, A.

Craymorey C.

De Villiers, J.J. s

Shaffer, R.N. H

McGraw-Hill Book Company, 1950

Heredity and your life; Second iidey Dover
Publicationsy; Ince NoYoy 1960,

Systemic Cphthalmology, Butterworth Mede.
Puble 1958

The Principles and Practice of Rehabilitation,
Lea and Febiger, Philadelphia, 1950,

Handicapped Children, Heineman, London, 1961

Brbliche Stoffwechseslkrankheiten, Urban &
Schwarzenberg, Minchen, Berlin, 1962,

Humangenetik, Bande I, II, III, IV, George
Thieme, Stuttgard.

System of Ophthalmology, Kimpton.

Atlas of the diseases of the eye, Vole I & ITI,
Elsevier Fubl. Co., Amsterdam.

Lens Metabolism in relation to Cataract,
Academic Press, London & NeY., 1963,

Biochemistry of the Retina, Academic
Press, London & N.Y.,, 1966.

"Blindheid as Maatskaplike Vraagstuk",
Ph JD.-thesisy University of Stellenbosch,
Stellenbesche

Genetics in Cphthalmology ¢ Audio Digest,
Vole 2, No. 22, November, 1964.

Stanbury, J.B., Wyngaarden, J,B., Frediickson, DeS.s The

Metabolic Basis of Inherited disease,
McGraw-11111 Book Company, London, 1966

Stevenson, A.C.y Davidson, B.D.: Families Referred for Genetic

Bernstein, R.E. :

Advice; Brit. Med. J., 2, 1021-1084,

"Genetic Defects of Carbohydrate Metabolism",
Leech; Vol, 22, No. 5.



20,

2l

226

23

24

25,

26

2Te

28,

29

30

31.

32

33e

34

3D

36e

37e

384

United Nations

.
°

- 39 -

" Report of the U.li. Scientific Committee on

the Effect of Atomic Radiatione U.N. General
Assembly of. Rec. 17th Session Supple Noe 16
(4/5216), New York, 1962,

World Health Organisation: Technical Report Service, 1962, 248,

World Health Organisation: Technical Report Service, 1964

United Nations General Assembly Official Recordss Seventeenth

Boyesy JeWe

Lubow, Me

Shaffery, Robert, Ne:

UChuda, T.A.

Gates, Re .-

Session Supile Noe 16 (A/5216 New York,
1962,

"Genetic Consequences of Radiation',
Leech, Vol. 32, Noo 5.

"Ocular Hazards Due to lNuclear Ixplosion",

.- Survey of Ophthalmology, Vols 9, Noe 3e

"Genetics and Congenital Glaucoma',
Transactions American Acadepy Ophthal-
mology and Otolarynsgology, Vole 69, Noe 2e

"Dermatoglyphics associated with the XXYY

- Ghromosome complement™, American Journal

Hum, Gens Vol. 16; Noo 3e

Mankind Quarterly, Memorial Papers, 1963

Crombiey AsLe & Cullen,y J.Z.2¢ British J, of Ophthalmology,

Bateman, A.J.

"Human Genetics"

Kallman, F.J.

Montagu Ashly, M.F.

Nutty AeB. et al

(13

Hogany MeJ., Komura,

Manthei, C.H.
Jamesy DeG.
Sonneborny T.M.

Zllen%terg, E.

Vol. 48, No. 3, March, 1964,
Lancet, 7328; 1964,

World Health Orsanlsatlon Teche Repe Serey
1964, 282.

"Twin data in the analysis of mechanisms
of inheritance''y Amer, Journal Hume Gen. .

6y 157-174, 1964,

"Prenatal Influences'; Rehabilitation

Literature, Vol. 23, No. 4, April, 1962. .

"Ocular Toxoplasmosis", Trans. Cphthal.

.Soc. Aut., 23t 35—489 1963, .

Sede O'Conners" "Ocular Toxoplasmosis',

Archives of Cpkthalmolosy, Volo. 72, Noe 5,

Health-Rep. 79: 1074, 8C, 1964,

1964.

"Current advances in brucellosis', Public.

"Ocular Sarcoidosis'",; Brite J. Ophthale
48, 4€1-7C, 1564,

The control of Human Heredity and Evolution,
MaclMillan Co.; New York, 1965,

"Clinical Concert of Prediabetes'", New York

State Journal of Medicine, Vole 64e (41934



40,
41,

426

434

444

45,
464

47

48,
49,
5Ce

51,

526
D3e
544

556

A R A

- Menninger, R.

Cairedy Z.Te et al

Newell, W

Bernstein, R.X.

Reedy; He et al

Baikie, A.Ge et al
Zoraby E.C.

Oksala, A

Goldstein, H.
"Blind Surveys"
Sloane, A.Z3.

Blacker, C.P.

Rusalem, H.
Stein, Tehs
Sterling Theodore

Venny Zede

1)

os

°s

%0

- 40 -
"The Retinal changes in diabetes", Abbo Tempo,
Vole 24 Noe 2, May, 1964

"Cataract and diabetes", Brit. Med. Jourrael
541C s 651-665, May, 1964

Current Status of diabetic retinopathy",
Sight Saving Review, Vol. 35 (2), 80-86,

Summer, 1965,

"Genetic Defects of Carbohydrate Metabolism',
Leech, Vole. 32, o, Se

"The association of blcod groups and certain
eye diseases'", Canade Meds Asse Je, Vole 90,
1352—3, June, 1964.

"Chromosome studies in human leukemié",'
Lancet 2 s 425-423,

"Hereditary Glaucoma", Annales del

Instituto Barraguers, April,'1935:

"The clinical Value of time amplitude
ultrasonography'", American Journal of
Ophthalmologye Vole 57, Noe 3, March, 1964.

"Blindness as a Research Tool'", Public
Health Reportsy Vole 79, Noe 4.

Rehabilitation Literature, Vole 25, Noe Ty
July, 1964, -

"Identifying children with visual problems',
Sight Saving Review, Vol. 35, Noe 1, 1964.

"Voluntary Sterilization - Its Role in Human
Betterment"; The .sugenics Review, Vol. 56,
Noe 2, 1964.

"4 study of College students beliefs about
Deaf-Blindness", The New-Outlooks March, 1965.

Rehabe Literature, July, 1963, Vol. 24,
Noe 70

"Computer work for the Blind", Rehabilitation
Literature, Vole. 26, Noe. 2.

The New Beacon, Vol. XL VIII, No. 572.









