5.22: DiscussIoN

22.1 The Survey

Between 1985 and 1987, 709 persons were registered in this study
and over 2500 related persons were screened. This was taken by the author
who was based at the SJOH, Jerusalem, during this period. This hospital
was the main ophthalmic centre for the whole of the Palestinian population in
both the WB and the GS.

The patients comprised a wide array of ages and backgrounds who
fulfilled the criteria of childhood onset visual impairment in the WB and the
GS and started by examining the pupils of the 5 blind schools and training
centre in the two Palestinian regions (Plates 15, 16, 17). In the GS, the
survey was extended to include home visits to families who were suspected
of having children with visually impairment (Table 13-1, Plates 18, 19, 20).
The small geographical dimension and the demographic pattern of the GS,
where the bulk of the population were concentrated in confined locations
within towns, camps and villages with an easy access by car, made such
comprehensive screening possible. This was combined with an excellent
input by the dedicated social worker at the UNRWA School for the Blind,
without whose knowledge and assistance, such elaborate coverage would
not have been possible.

The study has also highlighted the patterns of many rare conditions
that existed in large pedigrees with several affected siblings and also enabled
the evaluation of the natural history of these conditions and their intra and
interfamilial variability. The size of the cohort and the comprehensiveness of
the protocol in this geographically and socially confined population made it
possible to encompass virtually all the visually impaired from childhood,
especially children, and in particular in the GS thus eliminating significant

bias normally encountered in such population surveys 8 79227650,
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22.2 Possible Bias

The possible source of bias in this study could have resulted, in both

the school age and adult population, from: -

22.2.1 Bias in the School Age Cohorts

(1)

(2)

3)

(4)

Some under representation of albinos, particularly in the WB,;
many albinos were educated in sighted schools and the author
of this thesis has come across a few of such cases.

Several cases (both children and adults) with congenital nys-

tagmus in the GS declined to be examined or enrolled in the

study.

The presence of female only residential primary schools in the

WB and in close proximity to Jerusalem and the male only, ess-

entially non-residential school in Bethlehem, could have influen-

ced the gender per age distribution in the WB and possibly lim-

ited the number of younger males in the study. This, however,

could have been compensated by allowing younger boys to join
these schools until they reach the age of admission to the main
boys school in Bethlehem. This uneven distribution has been
rectified by screening and examining all family members when-
ever possible.

A small under representation of the pre-school <6 age cohort in

the following: -

a. Some young children, particularly surgical cases, whose
families are covered by the Israeli health insurance sys-
tem, especially from Eastern Jerusalem and possibly,
and to a lesser extent, from the GS could have filtered to
the Israeli ophthalmic services.

b. A number of cases who did not have existing relatives in
the blind schools in the WB could have been kept at
home until they reach school age. Such cases, if they

exist, must have been seen at SJOH at some stage and

included in the study tndétesough

cohorts.
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C. A very small number of blind children whose families live
in the WB who are sent as borders in blind schools
abroad such as Jordan and, in the more affluent families,
to blind schools in the West particularly Canada and the
US where there are large Palestinian communities.

Only a few children with multiple handicaps were encountered in

the three residential homes, two in the WB and one in the GS. It

is possible that such children are kept at home and looked after
by their families, and it is highly probable that the severer and
weaker patients die as result of their afflictions and lack of care.

22.2.2 Bias in the Adult Cohorts

The possible source of bias in this cohort could have resulted from:

(1) An unknown proportion of adults especially males, both in the

(2)

3)

22.3

WB and GS who did not present to the survey, because of work
commitment, may have been under-represented in the study.
Fieldwork carried out at the weekends, however, must have,
however, reduced the size of this problem especially in the GS.
In the WB we were informed at the start of the study that only
very few blind people were present in one or two workshops in
Jerusalem and all had adult onset blindness.

An additional 83 adult patients were not available for examin-
ation. This number has been added to the figures obtained
from the study when the estimates of the prevalence of blind-
ness were calculated.

A bias in the GS has been introduced as a result of a more
comprehensive coverage helped by the smaller geography and

a closer support from social services.

Patients and Schools (Table 13-1)

The blind in the OPT were educated in special blind institutions. The

educational system, especially in the WB, was not systematically structured

and lacked methodical planning because of the absence of a national author-

ity combined with prevailing poverty and limitation of resources in the comm-
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unity. The service was very influenced by religious charities, both local and

internati onal . This was noticeabl e with rec¢
Apart from a small school and training workshop in Nablus, all institutions

were based in the central region of the WB in close proximity to Jerusalem.

There was only one governmental school that catered for boys for both prim-

ary and secondary education; again, this was situated centrally in Bethlehem.

In the northern city of Nablus a small school and training workshop
provided the service and ensured proximity of the blind children to their fam-
ilies in the north of the country (Plate 17).

The remaining centres were essentially residential homes, also run
by charities, catering for all disabilities and providing some support for the
very young and adults pursuing higher education in the WB.

In Gaza City, there was one major non-boarding primary school and
training centre catering for the visually impaired population of the GS which
was supported by UNRWA (Plates 15, 16). Secondary school education was
provided at sighted schools with a tendency for the blind to enrol in educa-

tional institutions run by religious establishments such as Al-Azhar Institute.

22.4  Sex Ratio (Tables 14-273, 22-1, 3-13, 3-14, 3-15, 3-16)

Two distinct patterns are demonstrated in the proportions of males
andfemal es i n the study; one influenced by
andtheGS; and the other by the conditions?o

itary and non-hereditary.

22.4.1 Sex Ratio by Region

Male preponderance in the total series (1.44:1) is influenced by an
excess of males in the GS cohorts with 176 males and 114 females giving an
M/F ratio of 1.54:1 (Table 14-2). This predominance is echoed in all age
cohorts, although it peaks in the <5 and 16-20 years cohorts and become
less noticeable in the school age group. It is possible that the difference is a
selection bias when it comes to competition for limited spaces in the <5
cohort and a less inclination of the blind teenager girls to present themselves,

especially in the absence of any hope for a cure.
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In the WB, however, there are an almost equal proportion of both
genders with 172 males (49.5%) and 175 females (50.5%) giving a sex ratio
of 0.98:1, almost identical to that of the general population (Table 14-2).
Numbers and ages are as at the end of the study.

In the school age group, the gap in the sex ration diminishes reach-
ing near normal population ratio and ranging between 1:1 to 1.2:1 depending
on the criteria used in extracting the data; that is whether the age range is
taken using the age at examination, pupils only, or all the children in that age
range. In the school age cohort, there is an equal representation of both
genders in the study, especially in hereditary cases, identical to that of the
M/F ratio in the general population (Section 14-3 and Table 14-3). The small
numbers of these two categories, together with the almost absent X-linked
conditions in the series (0.57%), did not skew the sex ratio in the total series
towards male preponderance as is the case in several other studies, esp-
ecially those based on school surveys and blind registers 3% 43 8. 9697, 135,669
Similar to these studies, optic nerve and prenatal conditions caused the male
preponderance in the non-hereditary conditions (Section 9.5).

The other pattern noted is the presence of a male preponderance in
the <5 and 16+ age cohorts in the GS which is reversed in the WB (more pro-
nounced in the 16-20 years group), (Tables 3-12, 3-14, 3-15).

In the <5, the predominance of males in the out-patient cohorts in both
regions suggests male favouring in seeking medical advice; however there in
no solid evidence to support this conclusion. The reverse finding among the
non-outpatient cases in the WB is caused by the availability of female-only
primary and residential schools in the region. In the 16+, the predominance
ofmal es i s hard to expl ai n. ledgeand dpat
from a few cases, both sexes were equally represented in the series. The
high mortality rate of females in the sibships studied (0.43:1) is not matched
by a correspondingly high mortality in the affected patients (0.92:1, n=25) nor
in the general population where there is a higher rate of male deaths in both
regions, although, figures on the GS alone are not included in the references
used *°.

This study also reveals the absence of a culture favouring males in

education as witnessed in some developing countries. If any, there is a sligh-
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tly higher presence of women in the WB cohort as a result of the fema | e s 6
only training workshop in the region. This similarity in the gender ratio was
also demonstrated by Elder and De Cock " but without a breakdown of their
results between the two Palestinian regions. The few cases of children in the
school age who were found on the waiting list are from both genders and the
delay in registration was caused by the remote location of their villages.

22.4.2 Sex ratio by Condition
In the non-hereditary and undetermined groups, there is a male pre-
ponderance of 1.8:1. The former is caused by optic nerve conditions (n=8,
100% males) and acquired (non traumatic) cases (6 males, 2 females).
This study has demonstrated that all blind children in the region attend
blind schools without any gender bias. This is unlike many other developing
countries where only a small minority attends blind schools. In India for exa-

d #¢_ and these

mple, only 10% of blind children attend schools for the blin
are predominantly male °. In the WB and the GS there is also an obvious
desire by the families to send their children to the blind school for better edu-
cation and a better life even in the most deprived, uneducated classes and
families in remote areas. This has been greatly enhanced by the free boar-
ding facilities, sponsored by charities in the WB and by UNRWA in the GS,
available in several schools and institutions in the WB, especially at the level
of primary education. All trainees in the workshops are female and training
provides them with the means of being breadwinners after leaving the centre.
It is interesting to note that in Jordan, where 60% of its population are Pales-
tinians ***, a male preponderance of 1.8:1 was reported and was attributed to
the prevalence of X-linked conditions, increased exposure to trauma and
social traditions favouring males in some communities ** %", A comparison

of M/F in the common conditions in the study is displayed in Table 22-14.

22.3 Pedigrees and Sibships

The identical ratio of pedigrees in relation to the general population in
both the WB and the GS indicates a similar incidence of pathologies in both
regions and hence the mutation rate, particularly as genetic conditions form-

ed the majority of cases. There are however larger numbers of sibships per
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pedigree, and consequently patients, in the GS giving rise to a higher preval-
ence of childhood onset disorders. This has been caused mainly by the pre-

dominance of conditions such as CRD and microphthalmos in that region.

22.4  Visual Acuities and Prevalence of Blindness (Table 22-2).

The spectrum of visual acuities in the series ranges from NVI to NLP.
Category 0106 (NVI), as it represents acul
orted in blind school surveys. In this study it averages 6% (WB 6%, GS 10%,
with almost one fifth of the total category having significantly compromised
vision in the other eye. Two thirds of cases in this category are of school age
and attending blind schools. The presence of such cases with reasonably
good bilateral visual acuity in the blind schools is explained by; (a) the abs-
ence of any assessment of these children prior to their admission to the sch-
ools, and (b) the flexible criteria in admitting pupils to these schools in both
regions. Over three quarters of the pupils in this category could have been
taught in normal sighted schools, although about a third have progressive
conditions such as RCD and CG and needed to be prepared for the future in
blind schools. The percentage of this category in the total series is similar to
parts of the world such as Uzbekistan %3 6.1% and Chile 6.1% *?*, but is
much lower than the Jordanian study 3 where nearly 24% of the series falls
in this visual category. This indicates that the same trend but to a greater
degree is present in Jordan.

There is also a preponderanceéeof pati
GS at 42%, (WB 34%) as a result of the higher prevalence of cases with RM,
albinism and cone-rod dystrophies there. This category is the second largest
visual acuity category and a large proportion of those affected are in the <16
cohort. The proportion of this category in this study is second only to the
Nordic population. This can be explained on the same basis as in category
6106 and has only been rePittél " h**some of
These conditions are overlooked when data are extracted from blind registers
137.

The SVI category 036 was small at 9.6
is similar to percentages in other studies ** 87 121 141,219,242 © Analysing the

range of visual acuities in this category reveals a severely compromised
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group of people with over a third (37%) with LP and 38% with CF and HM
acuities forming 75% of the range of vision in this group (Figure 15-2).
Blindness (categories 06406 and 656) f or me
disparity between the two regions is found in both adults and children (WB
51% and 42%, GS 41% and 32% respectively) and is the result of higher
numbers of cases with_congenital CRD in the WB. The average figure for the
SVi category in both regions of 39.8%, which is similar to the figure in the
Saudi study 28, is lower than the figures given from the same region in the
study carried out six later in which the SVI category forms 63% of the total.
This is the result of the | owehatstpdyopor t i
which suggests
The higher figure of SVI in the later study is the result of lower prop-
ortionsofcategor i es 01 a n deypwhidh suggests thaetherecosnu r v
mendations put forward by the author of this thesis to social services in 1987
had been implemented and more children with reasonable visual acuities
were being taught in sighted school. This point was confirmed by Elder and
De Cock who cited the criteria for admission in blind school at the time of
their survey in 1992 being the inability for the child to function and obtain a

sighted education in a normal school **

, indicating that the rules for admis-
sions had been tightened from 6 years earlier. In fact stricter admission
criteria began towards the end of this survey based on the reports submitted

by the author of this study to Social Services and Educational Authorities
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Country Sample | M/F Ratio @

This Study (whole series)® 669 1.22:1

WB 347 0.96:1

GS 289 1.56:1
This Study (<16) © 405 1.29:1

WB <16 214 1.12:1

GS <16 164 1.45:1
WB and GS *"’ 205 0.88:1
Lebanon %° 231 1.7:1
Jordan ¥ 260 1.8:1
Iraq % 150 2.5:1
Egypt 1" 113 281
Saudi Arabia ™ 372 1.45:1
Uzbekistan ** 671 1.44:1
Nordic Population % 1% 304 1.4:1
Iceland ! 43 2.6:1
Netherlands °” 1334 1.6:1
Bavaria, Germany (<20years) °° 1141 1.2:1
Czech Republic ¥’ 229 1.76:1
UK & (National active surveillance) 439 1.17:1
Ireland ®° 172 1.18:1
Chile *?* 267 1:0.97
Peru 1" 202 1:0.96
Thailand 127 2.63:1
India *** 305 1.7:1
India (in 1968) **3 180 12.8:1
India 3?® (population based survey) 5 1:0.66
Tanzania ' (hospital based study) 130 1:0.92

% M/F population ratio is 1.1:1.
® ¢ Includes additional 33 and 23 cases respectively to the WB and GS figures

Table 22-1: Comparison of M/F ratios with worldwide data
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Comparison of Ratios of Visual Acuity Categories in the
West Bank and Gaza with the General Population
1.8 — —
1.6
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Figure 22-1: Categories of visual acuities by region

The combined SVI/BL forms 62% of the total series and ranged bet-
ween 60% in the WB, to 47% in the GS in the <16. This exceeds the figures
from Jordan which were 28% in those born before 1970, and 38% in those
born after 1970 with an average of 33%. Therefore, our figures takes a

middle position in comparison to the data from the rest of the world 3% 43 87. 88

121, 137, 141, 205, 219, 242, 651.

Figure (15-11) highlights the pattern of visual acuities in the rod-cone
and cone series where 44 patients with acquired conditions are in SVI/BL
categories. This is a substantial number considering that there are only 55
acquired cases thus forming 80% of the total acquired conditions. The same
proportion applies to the MC/anophthalmia group with a total number of
cases in the series of 30. The majority of those have NLP. These figures
exclude the microphthalmia associated with cataract, and are classified
accordingly, who tend to have better vision.

Congenital glaucoma is another condition characterised by severe
visual disability and blindness and an extremely poor prognosis. Out of the
total number of 68 cases with CG, 35 (68%) fell into this combined visual
category and two thirds have NLP.

The two major types of RD namely; CRD and RCD, exhibit their
severity and prognosis by their acuities whereby CRD with the better
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prognosis are represented with only 42% of the total series in the SVI/BL
groups with only one patient with NLP and this in a man of 50 years of age.
In contrast, patients with RCD formed 79% of the total series of (n=90/114) in
this combined category with 10 patients with NLP.

The majority of optic nerve disorders (n=17, 89% of the total cases)
fall into this category with 7 and 10 cases in categories 4 and 5 respectively.
The cases with myopia syndromes share 38% (n=10) of the combined categ-
ory but 9 out 10 have NLP.

Congenital cataract has only 18.6% share of this group with 25 cases;

the majority of whom fall within the SVI category.

(Above 4 paragraphs were moved from results)
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Categories of the Visual Acuities

Visual Ac aooo| NV VI SVI|Blind| 5 | SVIBL| 5 Reference

Table 22-2 6/18 + 6/60 |<6/18-6/60| <6/60-3/60 |<3/60-PL <6/60-NPL

EMC (Middle East Crescent) and Uzbekistan

West Bank and Gaza Strip

WB and GS (n=296) 5-15 | 7.6 | 29.9 | 11.5 [39.78| 10.2 56.2 0.7
WB and GS -(n=669) * 0-86 | 57 | 312 | 9.6 |463 | 16.1 61.7 1.3
WB (n=347) 0-77 | 3.7 28 10.1 | 51 | 14.9 67 6
GS (n=289) 0-86 8 35 10 41 | 155 56 2
WB and GS <16 (n=405) 2 0-15 6 38 9 38 12 55 1 _
This study
WB <16 (n=214) 0-15 4 34 11 42 14 60 1
GS <16 (n=164) 0-15 10 42 9 32 10 47 2
WB and GS 16+ (n=264) ° 16-86 | 49 | 212 | 9.8 |59.8 | 208 72.7 1.1
WB 16+ (n=133) 16-77 | 3.8 18 83 | 66.2| 203 76.7 1.5
GS 16+ (n=214) 16-86 | 4.8 | 25.6 12 | 528 | 21.6 68.8 0.8
WB and GS (n=205) 5-15 2.9 12.7 21 63 - 84 - Elder & De Cock (1993) >’
Jordan (n-260) Before 1970 | 0.8-47| 43 27 13 15 6 28 -
Al-Salem & Rawashdeh (1992) *
After 1970 44 19 21 17 7 38 -
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Visual Ac| pges NVI VI SVI |Blind| \ o | SVUBL | o Reference
Table 22-2 6/18 + 6/60 [<6/18-6/60| <6/60-3/60 |<3/60-PL <6/60-NPL
Total 43 24 16 17 7 33 -
Lebanon (n=203) 0-20 . - 60* 84 40 100 - Baghdassarian & Tabbara (1975) %
Saudi Arabia
Riyadh (n=187) *| mixed - - - - 31 100 - | Tabbara & Badr (1985) 2
East Province (n=219)| 6 - 60 - 3.2 4.1 48.4 | 43.8 52.5 - Badr & Qureshi (1983) ¥
Eye referral study (n=372)| 2-18 - 70 30 - - - Tabbara et al (2004) *°
Iraq (n=150) <12 - - - - 32 95 - | Alkanani (1990) >*
Egypt (n=113) 6-19 - - - - 10.6 89.4 - El-Gilany et al (2002) "
Uzbekistan (n=671) 0-15 | 5.1 18.9 | 16.1 | 59.3 - 75.4 0.6 | Rogers et al (1999) *®
INDIA AND SSA
South India (n=329) 3-28| 25 5.8 6.7 86 - 92.7 - | Gilbert et al (1993) ***
West Africa (n=315) 3-28| 1.9 7.9 6.6 | 83.6 - 90.2 - | Gilbert et al (1993) ***
Nigeria (n=142) mixed 0 1.4 28 | 543 | 415 98.8 Ezegui et al 2003 **2
LAC (Latin America and the Caribbeans)
Chile (n=318) 0-15| 6.6 9.4 92 | 748 - 84 5 | Gilbert et al (1994) ***
Chile (n=261) 3-28| 6.1 10.7 | 9.2 | 744 - 83.6 - | Gilbert et al (1993) ***
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Vi sual Ac Ages NVI VI SVI|Blind| o | SVUBL | o Reference
Table 22-2 6/18 + 6/60 [<6/18-6/60| <6/60-3/60 |<3/60-PL <6/60-NPL
Peru (n=202) 0-18 . - 14 86 - 100 - Rojas et al 1990) '™
Jamaica (n=108) 5-15 . - - - - 100 - Moriarty (1988) **°
EME (west Europe, North America and Australasia)
Denmark (n=150) 0-18 - 36 - - - 39.3 24.6 | Rosenberg (1987) 2%
Nordic Population (n=304) 0-17 -
Brain Group (n=135) 15 12 19 17 - 36 - | Rosenberg et al (1996) **°

Ocular Group (n=168)
Nordic Study (n=2527) ® 0-17 - 39.8 - 22 - - 24.7 | Hansen et al (1992) **
Sweden 0-19| 45 25 Blohme & Tornqvist 1997 2%
Iceland (n=43) 0-15| 46.5 - 46.5 - 7 43.5 - Halldérsson & Bjérnsson (1980) ®**
UK (n=728) 0-15| Nla n/a 51.1 | 40.8 - 91.9 8.1 | Evansetal (1991)*’
Scotland (n=99) 5-18 - - - - - 100 - Phillips et al (1987) **
Northern Ireland (n=486) 0-20 - - - - - - - Bryars & Archer (1977) %
Irish Republic (=172) 0-16 - - - - - - - | Goggin & O'Keefe (1991) ®*
Australia (n=311) mixed - - - - - - - | Yeates (1983) °7°
Australia, South (n=50) 5-18 - - - - - - - Fraser (1968) 1%

PSE (Previous Socialist Economies)
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Vi sual Ac Ages NVI VI SVI | Blind NLP SVI/BL UD Reference
Table 22-2 6/18 + 6/60 [<6/18-6/60| <6/60-3/60 |<3/60-PL <6/60-NPL
Czech Republic (n=229) 6-15 - - 205 | 69.5 - 90 - Kocur et al (2001) ¥

# Also includes additional patients of uncertain OPT region or from Israel. UD: Undetermined. ® Both categories 3 and 4 combined

Table 22-2: Distribution of visual acuity categories (%)
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Despite the disparities in the percentages of blindness between the
WB and GS, the prevalence of SVI/BL in the two regions in children is equit-
able at 0.28/1000 (Figure 22-1, Table 19-1). The prevalence of blindness in
all age groups is even lower at 0.19/1000 populations. The prevalence in all
ages is different in the two regions (WB 0.24/1000, GS 0.30/1000) indicating
a higher prevalence in the 16+ in the GS than the WB. These figures are
surprisingly low taking into account the level of consanguineous marriage in
the region. They fall within the range of those reported in Europe such as in

K 96:653-654 rather than those found in

the Nordic countries, Ireland and the U
Asia and Africa where the highest figure reported is in Malawi (1.1/1000) %>
125296297 ' Thjs low prevalence in the WB and GS, which is also applicable to

348 can be

other countries in the region such as Lebanon (0.1/1000)
explained by; (a) the predominance of conditions that cause blindness at a
later age especially retinal dystrophies; (b) the absence of perinatal causes
such as those related to prematurity which are predominant in industrialised
countries; and (c) the absence of nutritional and infective causes of blindness

widely seen in Africa and some parts of Asia 43,100,125, 128, 132, 142, 164, 177,298,

348, 651, 6535654

22.7  Site of Pathology

Retina and cornea as sites of primary pathology form the ends of the
scale, when the prevalence of one is high; the other tends to be low. Retina,
therefore, is an important site in countries where they have achieved good
standards of health care such as industrialised countries and many of the ME
countries, reaching as high as 60.8% in the UK in the isolated SVI/BL cases
23,43,65,80,86,88,93.97 ' parcentages of retinal conditions rise sharply when gen-
etic conditions are analysed separately, a feature clearly seen in countries
with a high prevalence of anterior segment disorders secondary to infections
and malnutrition such as Malawi where its proportions jumps from 0.7% of
cases combining all aetiologies, to 50% of the genetic cases ****". In the
WB and GS, retina takes 44.8% to 51% of cases depending on the region
and age cohort, being the highest in the GS in the <16. The high prevalence

in both of the Palestinian regions was also shown by Elder & De Cock at
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52.1% in 1993 ', The Palestinian figures are among the highest in the

world and are significantly higher than the rest of the EMC where it ranges

Prevalence Childhood Blindness

Region Country Prevalence/1000 Year
WB 0.28
<16 .
GS 0.28 This
! WB 0.24 study
= all ages
& |k GS 0.3
o )
(7]
0 WB 0.17
O 177
17 5-18 GS 0.16 1993
©
L
o OPT 0.17
o .
Blindness 0.1
g Lebanon 1997 348
'JEJ VI 1.1
Oman Blindness 0.8 2004 >4
Uzbekistan 0.5 1999
UK 0.36 1988 5%
o Ireland 0.2 1991 5%3
o Iceland 0.36 1980
>
w Nordic Countries 0.15-0.41 1992 %
Hungary 0.4-0.45 19911
India 0.7 1995 %
Mongolia 0.16 2002 164
Nepal 0.64 1985 3
The Gambia 0.7 1986 2%
Malawi 1.1 1986 1%
< Benin 0.6 1995 2%
= Blind 1
< Kenya 1990 132
Vi 2
Blacks 0.7
South Coloured 0.5 128
_ 1997
Africa Indian 0.3
White 0.2

352




Average 0.35

Table 22-3: The prevalence of childhood blindness worldwide

between 29.5% and 30% in neighbouring Jordan ** and Uzbekistan *° to 32%
in Saudi Arabia ® and 39% in Lebanon and Cyprus #* %. The predominance
of retinal conditions is caused by the high prevalence of retinal dystrophies
and, in the middle-income countries, by ROP %" (Table 22-3).

The second anatomical site in importance especially in children is the
lens, which forms one quarter of cases in the total series as depicted in Table
22-4. The lower percentage of lens conditions in the 16+ in the WB is most
likely the result of under representation in comparison to the better coverage
of the corresponding age cohort in the GS. These figures come third to
Saudi Arabia 34% % and Uzbekistan 30.2% “. They are higher than Jordan
20% * and Lebanon 18% %. The preponderance of lens conditions in the
MEC is the highest in the world and is the result of the high rate of consang-
uinity in this region, which are several folds higher that figures from EME of
4.8% to 8.7% °> 893222 9n(d  7-14% of genetic cases in Denmark and Ice-

land; and most regions in Africa /" 128 130, 141, 447

124, 242

with the exception of Nigeria

WHO classification of anatomical sites incorporates glaucoma in the
whole globe category, but recent publications address this pathology separat-
ely. According to the original classification, the whole globe ranks third in the
total series. In the WB, its prevalence in the 16+ is double that of the <16
cohort (26.3%, 13% respectively). The proportion of this category in the WB
and GS are similar to the rest of the MEC and India which range between
171 23.19% 23 33.43.86.88, 141, 177 The prime conditions in this category are
buphthalmos (10.6%) and microphthalmos (5.5%); which compare well to the

177 these will be discussed later on

findings 6 years later (buphthalmos 9%)
in this section.

Optic atrophy is the sole pathology affecting the optic nerve which is
a small category comprising 23 cases, ranking fourth among the anatomical
sites. The significant disparities in the numbers affected between the two

regions (WB 20, GS 3) and between age cohorts (children 18, adults 5) are
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hard to explain. The male preponderance in optic atrophy (1.5:1) is in line
with that reported in other studies. However, the aetiologies of the atrophy is
different, being predominantly due to childhood causes in this study (Table
4.4-13) unlike other studies such as the Nordic study where perinatal factors
are the main causes ° **°>. The proportion of optic nerve involvement in the
5-15 age cohorts is less than half of the 12% figure reported later from the

same region *"".

Details on the pathologies in this group are not available in
the paper. The only available figure from the MEC is that of Uzbekistan
(4.7%). In the rest of the world, optic nerve pathology varies considerably
from as low as nil in some Arab countries, 1% in the GS, and 1.3% Thailand,
to much higher figures in the EMC countries; the highest being the European
and American rates of 23%, Denmark of 27.3% and the Czech Republic of
15.3%. Optic nerve conditions have become the leading cause of childhood
blindness in developed countries.

Corneal conditions are the least important category and come fifth in
the ranks of anatomical sites with marked differences in their proportions in
children and adults. They are over three-fold higher in adults in the WB
(7.5% versus 1.9%) with no single case seen in children in the GS. This
clearly demonstrates a change in the causation of disease over the years
where bilateral visual disability from infections have come down significantly,
and there has been a further improvement in the already low prevalence in
adults (Plates 20a, 20b, 20c and 21). These figures compare to those report-
ed in Europe such as the UK ® and the Czech Republic °’ in contrast to the
high figures from India and Africa where the highest recorded are in East Afr-
ica (72%) and Malawi (75.5%) /7 130141, 142,159,447 " Thage gre the result of
the rarity of bilateral corneal infection and the absence of nutritional deficien-
cies, in particular VAD, in the population under study. The size of the prob-
lem in Jordan and Saudi Arabia prior to the improvement in health care facili-
ties appear to have been more severe than the OPT when compared to the
adult population in this series 3% .

The rest of the anatomical categories are less important, however, it
is worth mentioning that idiopathic Nystagmus, an AR condition, is a pre-
dominantly a GS condition which has resulted from the presence of an ext-
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ended pedigree with this condition. Uveal conditions on the other hand are
purely encountered in the WB with no cases found in the GS.
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Anatomical Classification of Conditions in the Study (Table 22-4)
(Data figures in percentage)

£ IS £ | o © = _
Region/Country % 8 § § g § % E g %' Z “’% g
S S (_(; S - ) X j_E: o [
This Study
West Bank
<16 214 | 13.1 |84* |19 (266 |19 |458 |28* |75 0.9 0.9 14 100
16+ 133 | 26.3 [11.3*| 7.5 |104 | 0.8 |51.2 | 1.5* 3 0 0.8 0 100
Total West Bank 347 |18.2 |95 | 4 (205 |14 |478 |2.3* |58 0.6 0.9 0.9 100
Gaza Strip
<16 164 | 20.7 116*| O 22 0 51.8 | 7.9* | 1.2 0 3.7 0.6 100
16+ 125 | 24.8 |9.6* | 5.6 |20.8 0 448 | 4.8 | 0.8 0 3.2 0 100
Total Gaza Strip 289 | 225 (10.7* |24 (215 0 48.8 | 6.6* 1 0 3.5 0.3 100
Whole Series
<16 405 17 [10.6*| 1 |25.9 1 469 | 4.7 |44 0.5 2.2 1 100
16+ 264 | 254 [10.6* | 6.8 [15.2 | 0.8 |47.3 3* 19 0 2.7 0 100
Total whole series 669 | 20.3 [10.6* | 3.3 |21.7 | 0.9 (47.1 4* 3.4 0.3 24 0.6 100
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yu 3 g © © = —
Region/Country % 8 § % % § -% :g CZD- %' =z m% 2

S ; c_(; S - -] X g O] [
MEC
WB and GS 1993 *"* 205 [ 231 |9* |29 |69 |06 [521 | * |121 | O 23 | 0 100
Jordan 1992 * 191 | 4 15 | 5 |20 | 1 [295 | 6 15 | 0 8 10 | 100
Lebanon 1975 157 | 11 6 2 |18 | 1 39 9 0 0 0 14 | 100
Saudi Arabia 1985 106 | 0 17 | 0 | 34 | © 32 0 0 0 0 17 | 100
Sudan 2005 "™ 40 | 25 |25 |40 |125 | - 7.5 - 25 - - 325 | 100
Cyprus (g) 1972 # 89 11 6 2 | 18 1 39 9 0 0 0 14 | 100
Uzbekistan 1999 ** 671 |15.4 |47 |57 (291 |55 (302 | O |67 | 26 0 0 100
ASIA/INDIA
South Asia 1992 % - - 5 |33 | 7 1 20 - 5 29 - - 100
South India 1998 **® 172 | 25 |42 |11.1 (153 | 0 (222 | - |167 |28 | 28 - 100
South India 1993 *** 305 | 20 3 (384 |74 | 2 |226 | - 5.6 - 1 - 100
India 2001 **° 2283 | 25 3 |27 |11 5 22 - 6 1 - - 100
India (9 states) 1995 *? 1318 | 25.3 | 2.6 [26.4 |125 | 58 |20.7 | O 5.9 - - 0.9 | 100
India (g) 1995 **? 303 | 3.9 0 |13 |43 |07 |797 | 43 - - - 5.6 | 100
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yu 3 g © © = —
Region/Country % 8 § % % § -% :g CZD- %' =z m% 2
S ; c_(; S - -] X g O] [
North India 2003 *° 703 |27.4 | - |21.7 (109 | - |151 | - - - - - 75
Sri Lanka (g) 1995 '™ 79 | 63 |51 |13 |165| 1.3 |56.5 | 1.3 - - - |11.6 | 100
Thailand/Philippines (g) 1993"° | 244 | 73 |73 | 0 (439 | 0 |415 | - - - - - 100
Khoa-Kaen (Thailand) **° 65 |27.7 |62 [12.3 (169 |15 [29.2 | - 6.2 - - - 100
Manila (Philippines) **° 113 | 27.4 |8.8 [13.4 |16.8 | 0.9 | 23 - 8.8 - 0.9 - 100
Baguio (Philippines) **° 31 |226 | O |548 |9.7 |32 |32 - 6.5 - - - 100
Davao (Philippines) 35 |28.6 |29 (429 (114 |57 |85 - 0 - - - 100
Malaysia 2001**° 332 | 17.2 | 7.2 115' 2;’ 5 |208| - |87 - - | 3.6 | 100
Mongolia 2002 *** 64 16 - 0 | 34 0 |[125 | - 19 - - - 81
China 1999 ** 1131° | 255 | 9 0 |18 0 |249 | - |[136 | - - - 91
China 2002 % 356 | 152 | - - |275| - |225 | - |149 | - - - 80
Japan 1985 % 67 | 75 |75 | 0 |24 | 3 36 3 9 3 3 |4.47 | 100
LATIN AMERICA
Chile (g) 1994 *# 79 | 3.8 5 |25 |89 |25 |67.1 | - 0 |10.2 | - - 100
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yu 3 g © © = —
Region/Country 218 S g | § £ 2 CZD- z |2 |o g
S|z |[B |8 |7 |° |z |2 ©|° |2 | F
o
Chile ** 318 [ 109 |75 | 6 9 3 475 | 0 |127 | © 3.4 - 100
Chile 1993 * 217 | 88 |83 |11 |92 |23 | 47 - 12 0 1.8 - 100
Latin America *** - 0 10 20 1 26 10 | 25 0 - 100
Ecuador (g) 1995 *"* 55 | 72 |36 | 0 |127 | O |61.8 | 3.6 0 0 0 |11.1 | 100
Uruguay *"* 220 | 22 9 1 |25 0 33 - 12 - - - 100
Peru 1990 '"° 202 | 15 |12 |18 |12 0 25 - 8 - - - 90
Bolivia 1988 **° 78 13 |10 |23 |21 0 23 - 10 - - - 100
Jamaica 1986 *° 108 8 15 | 5 | 39 0 15 - 18 - - - 100
Dominican Republic 1995 *"* 51 15 18 |18 | 31 0 10 - 8 - - - 100
Argentina *"* 573 | 24 6 1 8 0 51 - 10 - - - 100
Colombia (g) *"* 94 | 95 0 0 |143 |95 |57.2 | - 0 9.5 0 0 100
SUB-SAHARAN AFRICA
East Africa **° 491 0 1 |72 | 6 2 3 - 6 10 - 0 100
Ethiopia *’ 295 | 47 |17 (624 |9.2 |88 |24 - 9.8 - 1 100
West Africa ! 284 | 85 |13 |36 |16 |11 | 20 - 5.6 0 - 0 100
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yu 3 g © © = —
Region/Country % 8 § % % § -% :g CZD- %' =z m% 2

S ; c_(; S - -] X g O] [
Kenya/Uganda '™ 160 | 12 2 0 |10 0 65 - 0 12 - 0 101
Kenya/Uganda (g) *"* 52 [115 | 2 0O |96 | 0O [49.7 |155 | O 0 - |11.6 | 100
Malawi (g) **° 24 | 4.2 0 0 (333 |42 |50 | 42 0 0 - 4.1 | 100
Malawi ** 270 | 15 0 [752 (26 | 0 |07 0 3 0 - 17 | 100
Nigeria (2m-14yrs) *’ 140 3 14 |21 |19 5 11 * 14 4 9 - 100
Nigeria 2*2 142 | 214 |93 [21.4 (314 |14 |79 - 7.2 - - - 100
South Africa % 564 | 6.4 |67 |11.2 |37 |59 385 | 0 152 | - 124 | O 100
EME (EUROPE, N. AMERICA)
Europe & North America ® 1806 | O 2 1 8 1 30 - 23 | 35 0 0 100
Czech Republic 229 |109 | 0O |18 |87 |52 |542 | - 153 | O 39 | 0 100
Iceland (g) *** 14 14 0 0 |14 0 0 50 0 0 0 22 | 100
Denmark 2% 150 |12.7 |0.67 | O 6 |27 (1867 | 2 |273 | 30 - - 100
Denmark (g) ** 44 2 2 0 7 2 48 7 0 32 0 0 100
Edinburgh * 107 | 11 2 1 0 0 36 0 50 0 0 0 100
UK
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Region/Country

Cohort

Glaucoma
Cornea

Retina

Albinism

O.N
ONL

GAN

ubD?

Total

119

SVI/BL isolated

102

60.8

16.7 | 5.9

2.9
15

127

SVI/BL plus
All UK

336
439

» (€3] O
o ~| o W.Globe

= o
0| ©
[EEN
N

w
=
o

19.1
28

31.3 |60.1
28.7 |47.8

123

Figures except cohort size in percentages.
W: whole. ON: optic nerve. ONL: others not listed. GAN: globe appears normal.
* Glaucoma/ albinism cases are also included in the figures for whole globe/albinism but have been excluded from the total.

® UD: Undetermined and

c

(9) Genetic Series.

cases

guot ed

under

6ot her 6.

Table 22-4: Comparison of percentages of anatomical site worldwide
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22.8 Aetiologies (Table 22-6)

Childhood visual disorders can be either hereditary in origin, as a
result of chromosomal or genetic defects, or can result from factors operating
from the time of gestation throughout the intrauterine period, during birth and
the immediate perinatal period, and throughout childhood. A range of clinical
entities can result depending on the period of exposure to the ocular insult
and the predisposing factors. It is, therefore, possible to divide these non-
hereditary factors into; (1) prenatal factors that operate during gestation, (2)
perinatal and neonatal factors that operate at the time of delivery (birth) and
in the immediate neonatal period i.e the first month of birth; and (3) post-natal
factors operating in childhood. Geographical factors can determine the prev-
alence of these causes, hence, the variation in different parts of the world *%°.

A precise diagnosis could not be established in all cases. In 60 cases
(9%) it was not possible to ascertain the aetiology. Based on the pattern of
the clinical conditions in this group a speculation was made (table 18-6)
which estimates that 80% of these cases are genetic in aetiology which is
higher than the percentage of the genetic conditions in the series (77%). Itis
possible that the higher number of CC in the undetermined group has

skewed these results.

22.9 Hereditary Conditions

In the industrialised countries, hereditary conditions are an important
cause of childhood blindness, accounting for 16-51% of cases *™*. This app-
lies to our findings in both regions of the OPT although the proportion is high-
er in the GS (84.4%) than the WB (76.4%). This disparity evens out when
the number of pedigrees is included (WB 65.6%, GS 64.3%), thus indicating
that the true incidence of genetic mutation is equitable in the two regions.

In this study, heredity was the largest aetiological group with 519
patients from 310 sibships (243 pedigrees). Non-hereditary conditions form-
ed a smaller group comprising 90 patients and sibships with 89 pedigrees. In
60 patients aetiology was undetermined.

The percentages of hereditary conditions in the OPT are among the
highest recorded in world literature and the GS figure of 86% in the <16
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ranks at the top. This is a result of the very high rate of consanguinity in the
OPT which, after painstaking study in tracing the consanguinity, appears to
be higher in the GS. It is worth noting, however, that thefigures in the
Palestinian population in north Israel is less than half of their counterpart in
the OPT at 38.3%. The OPT figures compare well with findings from other

countries in the region 2> 33 8. 8

. Indeed the WB average figure of 76.4% is

almostidenti cal to Jordands ploadthelGS averageofgur e (
84.4% is close to the figures from Saudi Arabia post 1962 (80%) 8. Itis

interesting to note that the large GS pedigree with multiple sibships and large

number of patients ®%*

, originated some few centuries back from Mecca, Hijaz
in the Western region of Saudi Arabia. On the other hand, Palestinians in the
WB have always had closer links to those in Jordan. The geographical
proximity of the WB to Jordan, and the GS to Egypt, together with the
separation of the two regions by Israel, whether before the 1967 war or after
the occupation, with the resultant frequent road blocks, have enhanced the
isolation of the two regions in the four decades that preceded this survey.
Lower figures for genetic diseases were reported in the Palestinian
community in north Israel (38%) ** and in Uzbekistan, also a Muslim country

43,958,331 | the former **, Tirosh postulated

with high rates of consanguinity
that an ethnic genetic factor existed causing an increased risk of genetically
determined conditions in children of Muslim communities (66%) as compared
to other communities of Druze and Christian (14% to 42%) despite the fact
that consanguinity was higher in the Druze (85%) and Christian (77%) groups
respectively.

The proportion of Christians in this survey is too small to draw any
solid conclusions from although the author of this thesis has observed from
the cases he encountered throughout his two year practise at SJOH, that
retinal dystrophies among the Christians tended to be of a teenage onset and
took the form of the recognised clinical types of RP described in the West.
The predominance of CNS conditions in Christians is difficult to explain

although the sample size is too small (n=5).
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The figures from the Arab World are not unique; they share the high
percentage of hereditary conditions with neighbouring Cyprus (79%) %, a
predominantly Greek Orthodox country where first cousin marriage is not
practised but the population has become genetically isolated because of its
small size and small population. In comparison to other Muslim countries,
figures from Arab countries are higher than those from Uzbekistan (54.5%) *3
and Turkey (25%) "°*. In the UK, the incidence of genetic disorders in the
Pakistani population is 10 folds higher than other ethnic group *. In the
latter, however, a high percentage of cases of unknown aetiology were
reported (45.2%), some of which could have been genetic in origin.

22.10 Non-Hereditary Conditions (Plates 20-23)
22.10.1 Prevalence
The non-hereditary conditions on the other hand are among the low-
est reported figures, especially in the GS (5.5%), which is less than half that
of the WB (12.1%). The average in both regions (12.1%) is very near the
Saudi figures for the >1962 cohort although the GS figure is much lower at
5.5%. All the results on non-hereditary conditions in this study are lower than
those reported in other Arab countries including Jordan, with striking differ-
ences between the high proportion of the pre 1962 Saudi cohort to those of
similar ages (25+) where they are less than half those of Saudi Arabia for the
same age cohort (Table 22-5). The low figure for the non-hereditary group is
caused by the absence of nutritional factors in the OPT and the low incidence
of infections in comparison to Africa and parts of Asia on the one hand, and
the scarcity of cases of retinopathy of prematurity in comparison to the devel-
oped countries. The disparity from the rest of the Arab world is not possible
to ascertain although the vast geography of Saudi Arabia with many remote
regions which were not very accessible before the economic prosperity may
be the main factor. Nei ther are Jordani ;
although the same may apply to some ext el
Al t hough the ages in column 6é%ost 62
are not identical, it shows a significant disparity between Iraq, Jordan and

Saudi Arabia and shows the severity of the problem in Iraq before 1972 and
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the dramatic decline in the non-hereditary conditions in the 1970s,
significantly more than that witnessed in Jordan in the same period.

Post 1970/72
Post 1962 S/Arabia
Pre 1962 Jordan/Iraq

(Cohort) Pre 1970 Jordan
Pre 1972 Iraq

1997-2003 S/Arabia ?

S/Arabia 1985 % 69% (65) 11.4% (105) 53% (260) *°
Jordan 1990 * - 33% (157) 23.3% (103)
Iraq 1992 %% - 47.7% (21) 8.5% (9)

This study 1987

West Bank | 29.8% (47) 21.8% (133) 12% (214)
Gaza Strip | 21.6% (51) 16%  (125) 5.5% (164)
Total OPT | 25.7% (101) 19%  (264) 10% (405)

Figures in percentages 2 this study is based on outpatients seen in a referral centre
S/Arabia: Saudi Arabia

Table 22-5: Temporal variation in the percentages of non-hereditary condition

between Saudi Arabia, Jordan, Irag and this study

The decline in the non-hereditary conditions in the OPT has been
gradual over several decades, although the turning point appears to be in
1952. Figure 22-2 depicts these changes although data from patients aged
51 years and over were removed as they were exceptionally high (250% and
500% in the WB and GS respectively).

The remoteness of villages and poor road systems in some of the
northern and southern parts of the WB, which is also a problem in the GS
(Plates 64 and 65), was suspected to cause a higher rate of non-hereditary
conditions. Surprisingly, the reverse is true; the percentages of the non-
hereditary conditions in these regions are lower than central regions when
compared to the population ratios in these regions which apply to all ages
and to the 5-15 years cohort. This cannot be explained on the basis of under

representation in these regions. The same argument cannot, therefore, be
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applied as an explanation for the preponderance of prenatal conditions in the
WB (ratio of 3.4:1). This disparity is most significant in the 16+ age group,
and becomes less marked in the <16 and this is a reflection of the improved
local services in recent years in various parts of the WB such as in Nablus in
the north and Hebron in the south of the region, together with the proliferation
of various clinics run by charities in the region.

There is a significant drop in the non-hereditary conditions in the <16
age cohort, predominantly corneal pathology as noted earlier, which clearly
demonstrates a drop in the percentage of anterior segment infections over
the years. In the WB the percentage drops from 15.8% to 4.7% and in the
GS from 15.2% to 1.2% (Figure 3.4-8). The acquired conditions formed 87%
(n= 16) of patients above the age of 16 years, and 77% of the total corneal
category. This finding is in keeping with other studies in the Middle East as
outlined in section 2.4.

No disparity exists in the prevalence of the aetiological groups
between villagers, town and camp residence in this study contrary to the
findings in Egypt where 2/3 of the blinds had a rural residence.

Although trauma is not a major contributor to blindness in this study,
it i s an i mportant cause of wunil at-er al

ation and the lack of play grounds facilities is an important factor (Plate 63).

Percentage of Non-herditary
Conditions in the WB & GS

45
40
35 1
30 1
25 1 owB

20 1 ] | GS
15 4

10 4+ [ |
[ B
0 1 1 1 1

41-50 31-40 21-30 11-20 0-10

Percentages

Age Cohorts
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Figure 22-2: Percentage of non-hereditary conditions by region

22.10.2 Comparison to Worldwide Data
When the proportion of non-hereditary conditions in this series is
compared to figures from the rest of the world, the following patterns are

demonstrated: -

Non-hereditary conditions from childhood causes:

The WB and the GS data fall in the lower bands of worldwide litera-

ture on the subject.

A <10% band: Gaza Strip with its 5.4% non-hereditary conditions in the <16
falls in the same band as the combined WB and GS data in 1992 *"’, Iraqi
post 1972 >’ Uzbekistan ** and Sri Lanka *"°.

A 10-20% band: The WB with its 15.5% ratio is in the same rank as Saudi

Arabia post 1962 ®8, Lebanon in 1975 #, Cyprus % and Mongolia'®*.

A 20-30% band: Neighbouring Jordan post 1970 *"’ falls in this band togeth-
er with north Israel in 1992 **, South Africa *?®, Kenya and Uganda *"* and
Malaysia **°. | ndi a8 ard slightly higher averaging 31.5%.

A Higher bands with >40% non-hereditary conditions include the Philippines

1% Thailand **°, most of African countries including Nigeria ** 2*2, Ghana,

Togo, Benin ***, with the highest figures in Malawi **” at 62%.

Non-hereditary conditions predominantly from intra-uterine causes

Jamaica **° and Peru *"® with 40% prevalence of U causes. The
Nordic countries *° with 60% and Ireland >3 with 80% non-hereditary

conditions, half of them are the result of intrauterine factors.

Non-hereditary conditions predominantly from perinatal causes

Perinatal causes are the main aetiology in developed countries and it is

primarily as a result of prematurity ®. In the middle-income countries such as
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Czech Republic and Chile ® **!, ROP is appearing as the major cause of
blindness and forms the highest subcategory of the non-hereditary conditions.
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Table 22-6

Proportions of Hereditary and Non-Hereditary Causes in World Literature

Country Cohort | Hereditary | Total NH | Intrauterine Perinatal Childhood ub
Total Study <16 | 405 76.5 15.5 4.6 2 8.9 8.2
16+ | 264 79.2 19 2.3 1.1 16 0.7
Total Series 669 77.6 134 3.7 1.5 8.2 9
WB <16 214 76.2 11.6 5.1 1.9 4.7 7.2
16+ | 133 76.7 21.9 3.8 2.3 15.8 0.6
WB Total | 347 76.4 15.5 4.6 2 8.9 7.8
GS <16 164 86 5.4 2.4 1.8 1.2 4.8
16+ | 125 82.4 16 0.8 0 15 0.7
GS Total | 289 84.4 10 1.7 1 7.3 5.5
ME and MEC
Jordan 1992 * <1970 | 157 67 33 4 4 25 -
>1970 | 103 78 22 4 7 11 -
Saudi Arabia 1985 % <1962 65 25 69 3 0 66 -
>1962 | 105 84 13 1 1 11 -
1997 - 2003 | 273 53 47 - - - -
Lebanon 1975 % 203 77 23 1 2 20 -
WB and GS 1993 *"* 173 55 8 - - - 37
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Table 22-6/Continued Country Cohort | Hereditary | Total NH | Intrauterine Perinatal Childhood ub
Egypt " 113 48.7 51.3 - - - -
Sudan 2005 ™ 40 10 85 - - - 5
Iraq 1990 % 1961-70 | 44 52 47.7 - - - -
1970-80 | 106 91.5 8.5 - - -
Northern Israel 1992 * (infants) 193 38.3 29.6 g 24.4 0.5 32
Cyprus 1972 % 112 79 19 2 13 2
Uzbekistan 1999 * 671 54.5 5.4 1.4 0 4
ASIA
India (9 states) 1995 *#° 1318 23 31 1.8 1.4 27.9 46
India (average) 2001 2211 26 32 2 2 28 42
North India 2003 ** 703 13.4 - - - 28 56.5
Sri Lanka 1995 " 226 35 8.8 - - - 56.2
Thailand/the Philippines 1993 **° 244 16.8 455 5 1 66 37.7
Khoa-Kaen (Thailand) **° 65 13.8 35.6 3.1 20 12.5 50.8
Manila (Philippines) **° 113 17.7 40.7 2.7 23 15 41.6
Baguio (Philippines) **° 31 9.7 61.3 0 61.3 29
Davao (Philippines) **° 35 17.1 59.1 57.1 22.9
Malaysia 2001 332 29.5 21.3 4.5 9 7.8 49.1
Mongolia 2002 *** 64 27 17 - - - 48
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Table 22-6/Continued Country Cohort | Hereditary | Total NH @ Intrauterine Perinatal Childhood ubD
China 1999 *** 1131 30.7 - - - 14 52.9
AFRICA
Ghana, Togo, Benin 1993 284 21.1 45 - - - 34.9
Kenya & Uganda 1995 *"* 160 32.5 28.1 - - - 39.4
Uganda 1998 ** 1135 43.6
(School age) - 12.9 - 0.5 0.5 42.7 43.6
(Community) - 12.7 - 3.5 0.7 33 50
Nigeria (2m-14yrs) 1970 *** 140 25 57 7 1.4 91.7 18
Nigeria 2003 %4 8-15 46 19.6 - 4.3 - 37 39.1
>15| 94 12.7 - 9.6 - 39.4 38.3
Malawi (1976) 218 11 62.4 - - - 26.6
South Africa 1997 *?® 564 33 25.5 0.9 13.1 11.5 41.5
LATIN AMERICA
Chile 1994 *# 264 29.6 41.9 - - - 28.5
Chile <10 141 24.9 41.9 10.6 26.9 4.3 33.3
11+ | 126 34.1 42.1 5.6 17.5 19 23
Colombia 1995 ** 94 22.4 34 - - - 43.6
Ecuador 1995 ** 142 38.7 35.9 - - - 25.4
Jamaica 1988 '*° 108 48 52 41 0 11 0
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Table 22-6/Continued Country Cohort | Hereditary | Total NH : Intrauterine Perinatal Childhood ub
Peru 1990 *"° 202 51.1 43.5 41 - - 5.4
EUROPE

England & Wales 1967 776 50 50 6 33 11 -
England & Wales 1996 *"° (0-15) 728 46.5 52.5 - - - 1
UK (All) 2003 439 32.8 64.1 28.8 17.5 17.8 9.1
Edinburgh 1987 ** 99 48 52 - - - -
Edinburgh 2002 * 107 26 48 3 40 26
Northern Ireland 1977 486 51 27 - - -
Ireland 1991 % 172 16 34 40 27 13 40
Denmark 1987 % 150 29.3° 55.9 20.6 16 19.3 14.6
The Nordic Countries 1992 % 2527 35 33 - - - 32
The Nordic Countries 1996 *° 304 5.6 94.6 64.5 20.7 9.2 -
Netherlands 1996 *° 1300 45 26 - - - 29
Czech Republic 2001 ¥ 229 9.2 48.5 0.4 43.7 4.4 42
Australia 1968 '* 44 50 50 20 16 14 -

% Infections not specified whether intrauterine or postnatal

UD: Undetermined

® Percentages extracted by the Author of this thesis

Table 22-6: Comparison of Hereditary and Non-Hereditary Conditions in the Study and Worldwide
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22.10.3 Prenatal Conditions

Prenatal conditions form an insignificant group of 24 cases (3.4% of
the series) and the perinatal are even lower at a mere 10 cases (1.4% of the
total series). Figure 22-3 demonstrates the significant decline in this aetio-
logical group in the <16 age group in the study.

The majority of prenatal conditions were undetermined IU infections
as seen in Table 18-18. They share in common their high rate of miscarriag-
es, where the ratio of miscarriages per family is 1.3:1 compared to 0.5:1 and
0.7:1 in the perinatal and postnatal conditions respectively. The exact nature
of the causative Ul is undetermined, however, the presence of multiple misc-

arriages in successive pregnancies is highly suggestive to CMV infections.

Prenatal Conditions
West Bank/Gaza Ratio

W.Bank/Gazaratio
O FRPNWMOUOGIOON

Population <16 16+

B Gaza Strip @ West Bank

Figure 22-3: Prenatal conditions: WB/GS ratio

22.10.4 Perinatal Conditions

Perinatal conditions are an insignificant group made up of 10 pat-
ients, 4 of them are from ROP that was dealt with in Israel. The rest are due
to birth hypoxia (2) and ophthalmia neonatorum, iatrogenic causes, traditional
medicine and surgical complications, with one each. The low percentage of
perinatal conditions in the study (2%) contrast to the higher levels found in

| 44 97, 121

Northern Israel ™, middle income countries and the technically devel-
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oped countries ° % for the reasons mentioned earlier but it equates with

those in the rest of the developed world including the Middle East %3 33 888,

In Uzbekistan this subcategory is absent **

Changing Pattern of Postnatal Conditions in the West
Bank and Gaza Strip

Percentage

West Bank Gaza Strip

W 16+ O<16

Figure 22-4: Changing trends in acquired blindness by region

22.10.5 Postnatal (Childhood) Conditions (Table 18-18, Figure 22-4)

The largest group in this subcategory is ocular infections constituting
36% of these conditions. The number is insignificant in comparison with the
magnitude of the problem in other developing countries especially SSA
where they form the bulk of the causation of blindness in children *** 44"
This decline is due to the combination of improved health care, better nut-
rition and the availability of ophthalmic services at a relatively close proximity.
The only exception is Sudan, in particular southern Sudan, where acquired
anterior segment conditions from VAD, measles and trauma remain the
primary cause of blindness accounting for 40% of cases "** (Plates 21a,b,c
and 22).

The second group of conditions in the childhood onset conditions are
the neurological subcategory; mainly the result of CNS pathology which en-
compass meningitis/encephalitis, intracranial tumours, intracranial thrombo-

sis, spontaneous subdural haemorrhage, cortical blindness and head injury.
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These, excluding the trauma, form 23.6% of the postnatal causes. The path-
ology of CNS causes in this study differ from that found in developed countr-
ies where they are predominantly from the effect of prematurity 8 93 136 653,
It is interesting to note that these conditions contribute t019% of the causes
in Mongolia with meningococcal meningitis being a predominant preventable
cause '® of SVI/BL whilst in this study the group forms only 2% of the total
causes with meningitis/encephalitis less than 0.9%.

The third group is trauma which forms 20% of the postnatal category
affecting 11 cases in total, including 1 case of head injury, (1.6% of the ser-
ies) with a slightly higher prevalence in the GS (ratio 1.2:1). Male preponder-
ance was not marked at only 1.2:1. Apart from the single case caused by
head injury, the rest are direct ocular injuries including chemical (Plate 23).
Trauma as a cause of blindness escalated in later years and injuries rose
sharply, a staggering 32 and 9-fold increases in the first and second Intifida
respectivel y.fi dBaedf,o rvei ctthhenresterews Kl®'s; me n ,
during the Intifida 9% were women and 12% were under 14 years. Injury
patterns changed with 65% due to firearms or explosives (Plate 24), 19% to
beating and 6% to gaseous substances. Among children, most firearm inj-
uries involved the head, including eye injuries and brain damage 2. These
injuries are usually the result of direct assault by the military and differ from
parts of the world where they are caused by landmines such as Cambodia

and Afghanistan %% >*! (Sections 9 and 10).

22.11 Consanguinity

Consanguinity, particularly between close relatives, is known to inc-
rease the risk of recessively inherited disease and multifactorial disorders;
but the effects of inbreeding on the prevalence and type of AR disease in a
community are complex and difficult to quantify (Khlat and Khoury 1991).
Many different factors are involved, ie the degree of relationship of the par-
ents; the number of generations over which inbreeding has been practised,;
whether the genetic abnormality alters biological fithess and the mutation rate
of the genetic abnormality "®°.
In this study two figures have been highlighted; those of the hereditary

conditions and those of the non-genetic conditions. The former reveals a
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high rate of consanguinity among the sibships in the hereditary conditions
category, reaching 80% of marriages in the WB and 89.5% in the GS. These
compare with those of the genetic conditions in the Jordanian study (Table
22-17), which is 79%. This agrees with the common finding of increased
morbidity in association with consanguinity. The trend of consanguineous
marriage in the hereditary series has shown an increase over the decades
climbing from 67.6% in sibships of patients over 30 years, to 74.4% in the
under 16 cohort; a trend which is more noticeable in the GS rising from
68.2% to 85.2% in the corresponding cohorts. This is attributed to increasing
social isolation as a consequence of the ongoing unrest, together with an
increase in the isolation of the remaining affected sibships, caused by local
knowledge of an existing condition compounding the problem further.

The figures for consanguinity drop in the non-genetic cohorts to 72%
in the WB and 74% in the GS; but this decrease widens in the <16 cohort to
47% in the WB, and 66.6% in the GS. This suggests a decline in consang-
uinity in the general population, mainly in the WB, whose figures in general
resemble those of Jordan ranging between 49.3% and 58%.

First cousin marriages are well documented as the commonest type of
marriages in this highly inbred population and this is reflected in the study
where the rate of recessive disorders is the highest recorded among the
studies (Table 22-6). The author believes this degree of accuracy is due to
the detailed histories taken and pedigree charts drawn as part of the study,
reducing the rate of undetermined cases and enabling more accurate results.
In addition there is a predominance of conditions known to be inherited in an
AR manner. These potentially large pedigrees provided the opportunity for
gene tracking, gene mapping, and the investigation of phenotype variability.

In the MEC the high proportion of genetic disease due to AR condit-
ions (50-65%) has also been caused by the high levels of consanguineous
marriage practised which range from 16-55% of all marriages 3.

In other countries that are known to practise consanguineous marriage
(Sri Lanka and India), the proportion of children with visual loss from AR dis-
ease was also high (52%). In Kenya and Uganda, 44% of children with gen-
etic disease had AR disorders, which is partly explained by the relatively high

proportion of children with oculocutaneous albinism (15%). In Ecuador, a
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largely Catholic country, 54% of children with genetic disease had recessive-
ly inherited disorders (Table 22-5). Many of the children in the study came
from very large families with several affected siblings, and in 17 of the 30
children with recessive disease there was a history of parental consanguinity,

usually between first cousins. (See also section 22-19 on marriage patterns)

22.12 Congenital Cataract (Plate 25)
22.12.1 Prevalence

The diverse aetiologies and different definitions used to identify CC
have led to difficulties in evaluating this condition in epidemiological studies.
Globally, cataract is responsible for 14% of blindness worldwide. Its proport-
ions have varied in the literature from nil in Scotland ** to 39% in Jamaica **°.

Lowest figures are from the industrialised countries % 8 93.97.222
where they have shown a marked decline since the 19th Century reaching
0% in 1986 °®° as a result of improved rubella immunisation, early detection
and improved surgical techniques . Highest figures are from the developing
world, in particular the Caribbean, Africa and to a lesser extent Asia & 119 14
171,164,242 1 India, wide interregional variations have been reported ranging
between 2.9% in Uttar Pradesh to 23.6% in Kerala **°.

The proportion of CC in the series (WB 26.6%, GS 22%) makes it the
commonest treatable condition. The figures are fairly close to those reported
in Turkey "®* and very similar to those reported by Tirosh (1992) among the
Palestinians in Israel (21%) **. They lie somewhere in between those report-
ed in Thailand and the Philippines (44%) **°, and the lower figures (<10%) in
some other countries, including the EMC and many of the developing countr-
ies, 0°:80.93.97.222 5nq Uzbekistan *® (Table 22-3).

In addition, the figures are nearly 3-fold those reported some 6 years
later in 1993 (6.9%) and this indicates that the recommendations put forward
at the time of this study by the author of ensuring proper refractive correction,
and transferring the pupils to normal schools had been implemented and also
the possible improvement in cataract surgery outcomes with more prescrip-
tion of glasses from an earlier age (Plate 25).

Wide age-cohort differences in the ratio of CC are found between the
<16 and 16+ age groups in the WB and GS. In the <16, the ratio is 1.4:1

377



which is close to the population ratio of 1.78:1, whilst in the 16+, the ratio is
reversed to become 0.58:1. The lower numbers of adults in the WB may be
explained as an under representation due to the absence of those patients
who would have been working in contrast to the GS where it was easier to
achieve a better cover of cases (10.4% vs 20.8%), yet the total proportion in
the whole study is very close in both regions (20.5% and 21.5%), Table 22-4.

There is a wide variation in the prevalence of CC quoted in literature.
In the Nordic countries the prevalence ranged from an average of 6/100,000
to 70/100, 000 in a small study in Sweden with an incidence rate of 12-23/
100,000 live births . In this study the prevalence of CC in WB was at least
10.5/100,000, the GS at 12/100,000 and in the OPT at 13/100,000 in both
regions. This latter figure reflects the large number of cases of uncertain
WB-GS location in the study which was recruited from the OPC.

The incidence of CC varies from 10 to 30/100,000 live births or
1/100,000 of the total population in low-income countries 2°% %% In this
study, the incidence falls somewhere in the middle of world figures and varies
between the WB and GS. This was only possible to compare in the 1973 to
1979 period, which amounted to 15.6/100,000 in the WB, and 20 /100,000 in
the GS averaging 17.5/100,000 in both regions. This is within the same ran-
ge quoted for industrialised countries (12 to 23/100,000) "' %%°.

22.12.2 Aetiology

From the aetiological point and based on history, family information
pedigree charts analysis, especially with regard to consanguinity and pattern
of inheritance, it was possible to establish the hereditary nature in 65% (94/
145) of cases. Non-hereditary lens conditions formed 9.6% (14/145) of cas-
es and in undetermined cases were 25.5% (37/145). When cases with the
undetermined aetiologies are excluded, the percentage of hereditary cond-
itions rises to 87% and non-hereditary to 13%. The high proportion of CC of
undetermined aetiology encountered in epidemiological studies is reflected in
this study in the <16 cohort and is due to the lack of detailed history. In this
category CC of hereditary aetiology formed 54% of the cases whilst in the
16+ cohort, it amounted to 92.5% as it was easier to obtain full detailed his-

tory from these cases and establish the mode of inheritance, especially as
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more affected siblings are born. Itis, therefore, most likely that hereditary
aetiology is very high in all age groups.

Rubella cataract is a rarity in this study and also in Lebanon, Saudi
Arabia, Cyprus and Nigeria, as rubella is usually contracted at pre-childbear-
ing age in these countries. Rubella cataract in Nigeria remains a major

cause (19%) with only 5 of the 26 cases being genetic in origin ***,

22.12.3 Mode of Inheritance

Autosomal recessive mode of inheritance is the predominant mode
with 76.6% confirmed cases, although this is more likely to be 85% when the
possible AR/AD and isolated conditions are included as they are most likely
to be recessive in origin. This leaves 9.6% (9/94) AD cases and 4.25%
(4/94) chromosomal in origin. These figures differ from those from other
Muslim countries who also have a high rate of consanguinity such as Uzbeki-
stan where not only the percentage of familial cases of CC was lower (49%,
72/147), but there was a much higher proportion of the AD mode of inherit-
ance than this study (28% AD, 31% AR and 13% undetermined). Other diff-
erences between the two studies include the proportion of the sporadic cases
of CC which formed 44% (65/147) of the series compared to 25% in this
study, associated microphthalmia at 22% compared to 5% and ectopia lentis

7% (10/177) compared to 9% from the total lens conditions *3.

22.12.4 Visual Morbidity

The visual morbidity in the aphakic congenital cataract patients is
high, with over 60% in the VI/SVI categories and over a third blind. This is
mainly the result of amblyopia from long-term neglect and the absence of
wearing aphakic correction and, to a lesser extent, is secondary to post oper-
ative complications, in particular posterior capsule fibrosis, and in a few pat-
ients from surgical complication such as glaucoma and retinal detachment.
During the course of the study, glasses were prescribed and the posterior
capsular fibrosis was treated surgically resulting in improvement in a propor-
tion of these patients, some of whom were transferred to sighted schools.
Similar findings were reported in developing countries such as India where

uncorrected aphakia and amblyopia contributed to 12.3% of blindness **.
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22.12.5 Prevention

Multidisciplinary efforts and organisation are required to combat the
problem of amblyopia (see recommendations). Visual morbidity resulting
from CC has considerably improved in industrialised countries in recent dec-
ades with optimised after care of aphakia and complications from a very early
stage before, the onset of intractable amblyopia.

Nevertheless, the problems encountered in the rehabilitation process
in developing countries are considerable. Diagnosis may not be made until
well into childhood and even when made, referral for surgery may not be
contemplated until beyond the age of cortical plasticity. In addition advances
in paediatric anaesthesia have not reached many of the developing countr-
ies. Periodic post operative and orthoptic care is lacking and frequently, pro-
per follow-up of these children is difficult for economic and logistical reasons.
In addition, surgical techniques used such as extracapsular techniques or
lens aspiration, without posterior capsulectomy, have created the problem of
posterior capsule opacification, some of which will proceed to secondary

glaucoma. Optical correction for these children is therefore suboptimal.

22.12.6 Ectopia Lentis (Plate 27)

Ectopia lentis forms a smaller group of lens conditions. This cond-
ition is usually inherited as part of several syndromes such as homocystin-
urea and Marfan syndrome. Simple ectopia lentis is usually inherited as an
AD trait but recessive conditions are also known to occur and have been rep-

orted in 19 patients in 2 Arab families in Jordan ®%3.

In this study, one sibship
exhibits the simple form (3 patients) and in another 3, the EL was associated
with high myopia. The remainder of the cases are syndromatic and include a
new association with infra-temporal quadrantic iris anomaly, dysmorphic feat-
ures and one of the siblings suffers from arthritis of the ankle and fingers in
one hand. Another patient also had hypoplastic scrotum and testicles, flat
feet and a feminine complexion which is possibly chromosomal (Plates 27-

29). The rest are part of homocystinurea and Marfan syndrome.
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22.13 Congenital Glaucoma (Plates 30, 31)
22.13.1 Prevalence

Congenital glaucoma formed the third commonest disorder in the
series amounting to 10.2% of cases in the series (WB 9.2%, GS 10%). It
occupies a midway position between Jordan (15%) and Saudi Arabia (17%)
on the one hand, and Lebanon, Cyprus (6% each) and Uzbekistan 4.7% on
the other hand 2* 3% 8:8.43  The former 2 countries have the highest record-
ed rates in literature after the Nigeria followed by the Dominic Republic and

Peru 124, 170-171

. Incidence rates in Europe ranged between 1:1,250 (the high-
est reported) in Slovakian Gypsies and 1:5,000 (Switzerland) to as low as
1:22,000 in Slovakia, averaging 1:10,000 °®° (Table 22-7). The incidence
rate in the ME is 1:2,500 compared to the rest of the world which generally
less than 10,000 ®°% %% (Tables 22-3).

In this study, however, incidence rate averages 1:28,000 in the OPT
(WB 1:34,000 and GS 1:22,000). Itis difficult to explain this low rate in com-
parison to the rest of region as it is found in both the <16 who are well rep-
resented in the schools cohorts and adults. The prevalence all the OPT is
5/100,000 (WB 3.6/100,000, GS 6.4/100,000). In the <16, the figures are 4,
3.6, 6 /100,100 respectively.

The number of CG cases per 100,000 in the WB and GS showed an
increase between the 1950s and the 1970s where it levelled off (Figure 22-
5). This pattern is also reflected in worldwide trends which demonstrated an
increase in the incidence of PCG in the 1930s till the 1970s raising the share
of this condition in childhood blindness from 10 to 20% °®°, followed by a
decline after the 1970s.
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This study Slovaks °®  Sinti °®

Sample size 68 87 118
Families 50 (45%) 81 41
Prevalence OPT  1/25,000}

wWB 1/28,000} 1/51,000 1/1,250

GS 1/16.000}
Incidence OPT  1/28,000}

WB 1/34,000 1/22,2000 1/2,120

GS 1/22,000}
M/F Ratio 1.38:1/1.2:1° 1.55:1 1:1
Course Severe Severer in Sinti than non-Sinti
Prognosis Poor worse in Sinti than non Sinti
Diagnosis at birth 80% birth 6 months 82% birth
A/R 87% - highly probable
Bilaterality 100% 73% 100%
Familial 76% 12% 85%
Sporadic Cases 23.5%° 88% 15%
Consanguinity 87% 5.9% 45%
% Number of pedigrees.
® Ratio of patients with known pedigree information.
° In 3 cases, the ratio of affected/total siblings was 1:5 or less. In another 3, ratios
were 1:8, 1:10, and 1:11.

Table 22-7: Comparison of congenital glaucoma in the OPT and Slovakia

22.13.2 Mode of Inheritance

The AR mode of inheritance of CG in the series is in line with the
pattern documented in the rest of the region. The percentage of affected sibs
is 27.7% which is indicative of the recessive mode. The variable penetrance
is well demonstrated in these sibships (Table 17-5). The AR mode of inherit-
ance was noted in 90% of sibships where family data were available and 3
cases were simplex (isolated). Consanguinity ranging from first to third cous-
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ins marriages were recorded in 28/32 sibships (87%), 79% of whom were
first cousin marriages. This is higher than the Saudi Arabian figures of 68%.
An additional 3 were from the same locality and in only 1 sibship no relations

found. Parental consanguinity has been reported in several studies on CG
684-685, 691

Congenital Glaucoma per Decade of Age in 1987

12

10 z

Number Per 100,000 Population
EN ()}
/}

60-70 51-60 41-50 31-40 21-30 11-20 0-10

Year 1917-27 1927-37 1937-47 1947-57 1957-67 1967-77 1977-87

Figure 22-5: Prevalence of congenital glaucoma per decade

22.13.3 Sex Ratio

Male predominance in CG has also been noted in this study with a
M/F ratio of 1.43:1 for the total series and 1.38:1 for the <16. However, the
disparity diminishes when cases with insufficient family data were removed.
This leaves a ratio of 1.2:1 which is relatively higher than the population ratio
of 1.1:1 and also when compared to the M/F ratio in the CG sibships which is
0.9:1 (n=224 siblings). Male preponderance ranging from 1.55:1 to 1.9:1

669, 689

have been reported in the various studies although it was absent in the

non-gypsy population of Slovakia which was 1:1 °%°.
The male preponderance reported and the lower than expected num-
ber of affected sibs in the familial cases has raised questions on the validity

of AR inheritance mode. This, together with the transmission of disease in
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successive generations, is suggestive of AD inheritance. Some light has,
however, been shed on this in recent molecular genetic studies and is attrib-
uted to the high inbreeding in these communities where there is a high chan-
ce of marriage between homozygous and heterozygous subjects. In this
study, only 1 sibship showed pseudodominance and heavy consanguinity in
this community supports the argument that pseudodominance in CG is not an
independent phenomenon %, As an observation, the ratio of males to the
total numbers of males is higher than the equivalent percentage in females at
32% and 24% °°°,

22.13.4 Clinical Characteristics (Plates 30 and 31)

It is possible that 50 cases are primary infantile glaucoma (PIG) and
10 are anterior cleavage syndrome including 7 of probable Pete r 6 s anomal y
and 2 of Reiger6s syndr omgeneticc Dhaseverease 1 S
ocular morbidity made ascertainment of clinical details and type difficult; 22
eyes were phthisical or atrophic and 1 removed, 7 had marked corneal scar-
ingwithsomebei ng probably Peterds anomaly. I
at or soon after birth with the classical features of buphthalmos.

22.13.5 Visual Morbidity (Table 22-8)
Visual morbidity in this series is considerable. Prognosis is very
poor whether left alone or if treated surgically. In this series both trabeculo-

tomies and trabeculectomies were per-

formed but all procedures showed dimin- VA Cateqory Nos. %

ishing success rates with time although o
656 NLP 14 20%

646 Bl in2l 31%
Total blind 35 51%
Svi/bl

636, 640,51 67,
636 + 066d4d3 VII%

the latter was the most successful ®’.
In many cases, corneal decom-
pensation ensued with normalisation of
the IOP soon after surgery and with a
tendency for some eyes to become

atrophic. In 1 case of simple infantile

glaucoma, that was followed closely by the _ L
Table 22-8: Visual acuities in

author of this thesis, corneal decompen- .
Congenital Glaucoma
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sation developed 7 months after an uneventful surgery and soon after,
corneal opacification ensued. The initial high IOP and higher cup:disc ratio
were found to be predictive factors for failure of the first procedure in a recent
study on a similar population and the former was the only independent pre-
dictive factor for failure at the final outcome. In addition, the absence of
family history carried a better prognosis % 691692

Not surprisingly, therefore, we find a high proportion of severe visual
disability and blindness in the series with 79% of cases falling in the svi/blind-
ness category, two thirds of whom have NLP. Table 22-8 depicts a compari-

son between this series and the Slovakian study °®°.

22.13.6 Associated Findings and Conditions
These are scarce in literature, which makes this series unique in the

frequency of associated conditions (section 19).

20.14 Small Eyes (MC/Anophthalmia, Coloboma) (Plates 32-35)
22.14.1 Prevalence

Data on the prevalence of MC worldwide is scarce. Figures on the
birth prevalence of microphthalmia and anophthalmia, based on population-
based registers, are 14 and 3 per 100,000 births respectively. Large regional
differences exist in the proportion of congenital malformation in blind school
children ranging between 10.7% with microphthalmia, 2.3% with anophthal-
mia, and 1.3% with coloboma %% %%, The prevalence of severe visual loss
from these abnormalities is estimated to affect between 0.4 and 16.2/100,000
children; the underlying cause could not be identified in 84.2% °%. The prev-
alence of microphthalmia (as a primary pathology, Group A) in the WB and
GS are 10 and 38 per 10,000 (averaging 2/100,000 in both regions). The fig-
ures are higher when both types are included (35 and 58 per 10,000). This is
considerably higher than the estimated prevalence of 1.9/10,000 in Uzbeki-
stan and those derived from birth registries from France, Sweden and Califor-
nia (0.4 to 5.9 per 10,000) *.

In blind schools, the condition formed 23% (129/671) of the total chil-
dren examined in Uzbekistan *3, including a significant proportion with asso-

ciated cataract. No cases of microphthalmos were reported in the Jordanian
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study *3, but was present in 1.9% (4/208) of the Lebanese series %°, 6.7%
(6/89) in Cyprus 2 and 5% (21/439) in the recent UK study ®’. Figures from
Uzbekistan were in line with those reported in other parts of Southern Asia **
(Table 22-4).

In this study, microphthalmia and anophthalmia account for 5.1% and
0.4% respectively (Table 14.1) with marked regional variations being signific-
antly higher in the GS (7.3%) than the WB (3.0%). This is due to a large ped-
igree that comprises 5 sibships with 10 patients. The mutation rate, however,
is only marginally higher as demonstrated by the ratio of pedigrees between
the two regions. The associated ocular findings in the GS were also higher
(9%) and compares to the published figures for the regions in 1993 (8.7%)
77 however, these were based on the compiled data by the author of this

thesis which was archived at SJOH.

22.14.2 Cataract and Microphthalmia (Plate 35)

The overlap between cataract and microphthalmos was such that
11% of children with blindness or severe visual impairment have both diag-
noses in Uzbekistan *. The same study also reveals an incidence of cong-
enital cataract (41.6%), in addition to uveal colobomas (18.3%), and anterior
cleavage syndrome Reigerbés type of

It has been suggested that 23% of children with microphthalmia or
anophthalmia have chromosomal anomalies and 30% have other major mal-
formations in comparison to a possible 5-6% in this study. In group A, AR
inheritance was the norm, but AD mode was suggestive in a third of cases in

Group B.

22.14.3 Gender

Male predominance was almost equal in both groups averaging
1.55:1. This was not observed in Sweden where bilaterality was found in 53-
60% of patients with other malformation and 27% of patients with isolated
microphthalmia ®%°. This is in contrast to this study where cases encountered
in both groups were bilateral.

Visual morbidity in this study was worse than other series with 63%

of cases in both subgroups having NLP, versus 20% in Uzbekistan **.
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22.15 Hypopigmentation: Albinism and Albinoidism (Plates 36-39)

Hypopigmentation, in particular albinism, are common conditions but
their true prevalence is not reflected in the series. The majority of these cas-
es have sufficient vision for education in ordinary sighted schools. The true
prevalence of the condition per 100,000 people is bound to be higher than
1.7 (n=19) in WB and 3.5 (n=21) in the GS with the average of 2.4 in both
regions of the OPT (n=40). The percentages of the condition, however, are
lower than those reported in other Arab countries ** % 88 but compares well
to Sri Lanka (refer to Table 22-4 for comparison) **°. The disparity of the fig-
ures is the result of the bias created by the better coverage of the population
in question in the GS.

The association with skin lesion and night blindness in the patient
from the GS has not been reported previously in the literature (Table 17-13,
Plates 39a, b, ¢). Of all the affected members of the sibships studied (n=39),
25.6% (n=10) had OA and the rest had the OCA type (n=29). The inherit-
ance was most probably AR in all sibships including the sibship with only
males affected (sibship 04 has 6 affected males out of 12 siblings); assuming
that its relation to another sibship who had both affected males and females
affected is a true (sibship 03) (Table 17-13).

Three syndromatic cases were found in the series. One patient with
OCA had night blindness and reduced ERG together with scattered spots of
skin fibrosis (Plate 39a, b, ¢). The other was an albinoid who had congenital
blindness,possi bl y Leber éds amaurosis witdh | arge
delayed milestones. The third patient was albinoid combined with Waander-

burg-like features including white forelock.
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22.16 Retinal Dystrophies (Plate 40-54)
22.16.1 Introduction

This study is marked by a heavy emphasis on retinal dystrophies °’
which stemmed from being the largest and most interesting group of disord-
ers encountered in the survey in the presence of some fascinating arrays of
new findings in large pedigrees. Minute clinical details were studied and ana-
lysed. The study has shed light on several new conditions and associations
681,6% gych as cone-rod dystrophy with amelogenesis imperfecta where there
were 34 cases from 3 pedigrees with the youngest ever reported case of
bul | 6% (Platgsel0-49). These data have been left out of the thesis for
future reporting.

Although the study had the benefit of electrophysiological testing, it
has shown the reliability of establishing the diagnosis in the majority of cases
on the basis of their presentation and clinical features, a point which is imp-

ortant in large surveys in developing countries.

22.16.2 Prevalence Subtypes

It has long been recognised that RD form the largest group of cond-
itions attributing to childhood blindness and constitutes the bulk of conditions
in countries where infections and malnutrition have been eliminated . In the

ME, a similar preponderance has been reported including Jordan 23 33 43 8¢

8. 177 "In this study, RDs are common in both Palestinian regions. However,
the higher number of patients affected in the GS per sibship has given rise to
a preponderance of patients with RD in the GS, well depicted in the WB/GS
ratio of 1.43:1 (<16, 1.3:1; 16+, 1.65:1). This is despite the significantly high-
er numbers of pedigrees and sibships in the WB (WB/GS pedigrees ratio
3.2:1, sibships 2:1), (Table 17-14).

The prevalence, based on the total number of patients recorded, per
100,000 is at least 13 in the WB, 17 in the GS and 15 in both regions comb-
ined. A more meaningful figure is that of the <16 as all known blind children
in the region are taught in the UNRWA blind school, the figures become 18,
23 and 21 per 100,000 respectively. This could also be the result of the inc-

rease in the prevalence of RD in the region in recent years.

388



Children Cones Rods Total °
MD 2
<16 CD | CRD | RM | Total | LCA |RCD| SNB | Total RD %

WB [214(14 | 65 | 33| 112|206 | 14| 3.6 26 2.3 44
GS (164|113 | 14 |91 244 | 73 | 1.2 0 8.5 8 41.5
OPT |405( 15| 94 2 129|141 | 15 2 18 3.2 | 357

UK [439(21 | 145 | O 13 | 242 |129| 3.2 40 (65°( 14

Figures in %. ® Including Stargard, ® all Stargard.
® Percentage of RD in the series.

Table 22-9: Prevalence of retinal dystrophies subtypes by region

Data on the proportions and prevalence of the various subtypes of
RD %7792 gre lacking. In this study, regional variations in the prevalence of
various types of retinal dystrophies are found which show that CRD and RM
are predominantly GS conditions, but the RC disorders and CACR are WB
conditions (Tables 22-8, 17-15).

The preponderance of cone disorders including achromatopsia in the
GS, is found in the number of patients and sibships but not in pedigrees. This
is the result of the presence of one large extended family with syndromatic
CRD with multiple sibships and 30 affected patients. There are also higher
numbers of female patients in the 16+ cohort in the WB.

The number of pedigrees in the WB is 2 fold that of the GS, that is
above the population ratio between the two regions (1.78:1). These figures
are reversed when it come to sibships ratio (0.75:1) and patients ratio 0.54:1
(<16=0.46:1, 16+= 0.67:1). This preponderance is also seen in the stationary
type (RM). In contrast, RCD are preponderant in the WB at 4:1 (<16= 3.3:1)

in both patients and pedigrees (Tables 19-27, 22-14).

22.16.3 Gender

Table 22-10 demonstrates a female preponderance in the WB that is
possibly caused by the predominantly girls residential schools in the WB
which could have skewed the results, although this is partly balanced by the
boys only school, AI-Al a 6 i y y a . this nithyg wed alse reflect a true
preponderance of blindness in girls in this region. This is especially so as the
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WB/GS Ratios (n:1)

RD Type | Cohort| patients<16 | Sibships | Pedigrees
CD 12 1 4 5
CRD 47 0.3 0.35 1
CACR 11 Only reported in the WB

Subtotal 70 0.65 0.85 2.2
RM 33 0.47 0.64 0.86
LCA 88 3.6 5.7 5.3
ChO RC 21 15 6.5 6.5

AllRDs| 250 1.3 2 3.2

Figures are percentages. ChO: childhood onset

Table 22-10: WB/GS ratios of patients (<16), sibships and pedigrees by region
in retinal dystrophies

M/F Ratios
RD Type Cohort
WB GS OPT
Cone & Cone Rod disorders
CD 12 2 2 2
CRD 47 0.5 1.3 1
CACR 11 1 - 1
Subtotal 70 0.9 1.2 1
RM 33 0.4 0.6 0.4
Rod Cone disorders
LCA 88 0.83 1.4 0.9
ChO RC 21 0.5 1 1
Total RDs 250 0.8 14 1

Table 22-11: M/F ratios of patients <16 in the various types of RD
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gender disparity persists in the patients recruited from the outpatients (0.7:1)
in all the age groups and is absent in two of the conditions; namely CD and
CACR, where the ratio compares to that of the general population. There are
also variations in female preponderance within the conditions. In RM, the
number of females is nearly double that of males and is found across the
board in both regions in patients, sibships and pedigrees. This demonstrates
a true predilection of the conditions to females. The same can be applied to
RCD.

In the GS, male preponderance is difficult to explain and is seen in
both schools and outpatients recruited cases. In addition, the size of the

RCD cohort is too small to have any statistical significance.

22.16.4 Visual Morbidity
In line with the recognised clinical characteristics of retinal dystro-

p hi es 697-702

, cone disorders have better visual acuities than rod disorders,
with the widest spectrum of visual acuities being exhibited by CRD. Rod
monochromatism (achromatopsia) scores the best of acuities with the worst

being the congenital form of blindness, LCA (Table 22-11).

Categories Of Visual Acuities
RD Type | Cohort Total

01| 62| 63|64 65| 07
RM 33 6 73 | 12 | 9 0 0 100
CD 12 0 92 0 0 8 0 100
CRD 47 0 30 | 19 | 34 | 2 2 100
LCA 94 0 1 9 |64| 9 5 100
ChO RCD 21 2 2 2 14 | 1 0 100

Figures in percentages

Table 22-12: Visual morbidity in retinal dystrophies subtypes
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22.17 Avoidable Blindness

Avoidable blindness in the OPT has dropped in the <16 age group,
significantly more in the GS where it is half that of the older cohorts; this has
been addressed earlier in the discussion (section 22-10, Table 22-13). The
preventable causes in the WB compare with those in South India, which falls
between West Africa and Chile. The problem appears to be considerably
lower than some of the neighbouring Arab and Muslim countries. In Egypt for
example more than 50% of childhood blindness is preventable and in Turkey
the proportion is even higher where avoidable causes accounts for as much
as 70% of causes.

Congenital cataract is the main treatable condition whilst the severity
of the CG makes blindness almost inevitable in these conditions; prevention
would be through tackling consanguinity in this community. This also applies
to the rest of the hereditary conditions which are potentially preventable as
the majority are recessive from high inbreeding and a long-term campaign to
combat consanguineous marriage should help in reducing the prevalence of
these conditions.

The disparity in the WB in cataract cases in the study between child-
ren and adults is probably due the combination of a lower representation of
adults in the WB cohorts on one hand and an increased awareness of the
need for surgery in younger generations on the other hand.
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Avoidable Blindness

This Study Worl dés Lite

West

o141 H 141
WB GS All OPT Africalt S. India Chile

A) Preventable Conditions

AllAges| 52 15| 28 10 6 1 - - - - - -

<16| 26 12 9 5 40 10| 39|14 | 37|12 | 18| 8

B) Potentially Preventable (recessive)

AllAges| 265 76 | 244 84 | 519 78| - - - - - -

<l6(163 76 | 141 86| 310 77| 1 0 4 1 9 4

C) Treatable conditions

AllAges| 98 28 | 90 31| 207 31 - - - - - -
<l6( 69 32| 53 32| 141 35( 31 11| 10| 3 | 36| 17
Glaucoma
AllAges| 33 10| 31 11 71 11 - - - - - -
<16]| 18 8 19 12 43 11| 13| 5 3 1 6 3
Cataract
AllAges| 62 18 | 58 20| 132 20 - - - - - -
<16 48 22| 34 21 94 231 10| 4 6 2 7 3
Others<16f 1 05| 0 0.0 2 05| 8 3 1 0 6 3

ROP <16| 3 1 1 0 4 1 0 0 0 0|17 | 8

Cohorts
All Ages | 347 289 669
<16| 214 164 405 284 305 217

Table 22-13: Avoidable blindness: the OPT and worldwide figures
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Gender in Common Hereditary Conditions

West Bank | Gaza Strip Total OPT *
Cohort
No. | R* | No. | R? No. R?
<6 20 1.8 13 1.2 38 1.9
<16 48 1.6 35 15 95 1.6
Cong. Cataract
6-18 31 1.8 25 1.8 63 1.6
all ages 62 1.6 38 1.7 132 1.7
<6 7 2.5 8 7 20 4
Cong. <16 18 1 19 14 43 15
Glaucoma 6-18 15 0.6 14 | 0.75 29 0.7
all ages 32 1.3 29 1.4 68% 15
<16 9 2 14 1.8 23 1.9
Small Eyes 6-18 7 2.5 8 1 15 15
all ages 15 2 22 1.4 37 1.6
<6 5 0.6 1 0/1 6 0.5
<16 16 1.6 2 1 18 1.6
Optic Nerve
6-18 11 2.6 1 1/0 12 3
all ages 13 1.8 3 0.5 23 15
<6 4 3 1 0/1 5 15
Uvea 6-18 8 0.6 1 0/1 6 2
all - - 5 15 6 1
CIN " all ages 1 1/0 6 0.4 7 0.4
<16 6 0.2 13 1.6 19 0.9
Albinism 6-18 4 0/4 14 1.8 18 1
all ages 8 0.3 19 2.2 27 1.2
<16 83 0.8 64 14 151 1
Retinal
6-18 80 0.9 47 11 130 0.9
Dystrophy
all ages 144 | 0.8 | 101 | 1.2 250 0.9
6-18 4 0.3 3 2 7 0.7
CD*
all 8 0.6 4 3 12 1
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West Bank | Gaza Strip Total OPT *
Cohort No. | R* | No. | R® | No. | R®
<16 70 0.7 24 0.4 67 0.9
All Cone
_ 6-18 23 0.3 30 0.7 49 0.6
disorders
all ages 36 0.6 65 1.1 | 103 0.9
<16 4 0.5 23 1.1 30 0.9
CRD' 6-18 4 03| 19 | 07| 24 0.6
all ages 8 0.6 38 1.2 47 1
<16 7 0.4 15 0.9 23 0.8
RM ¢ 6-18 4 0/4 8 0.6 12 0.3
all ages 9 0.3 23 0.8 33 0.7
<16 8 1 8 1
CACR" 6-18 6 1 - - 6 1
all ages 11 0.8 11 0.8
<16 47 0.8 14 1.3 63 0.9
All Rod
) 6-18 48 0.9 10 1.5 60 1
disorders
all ages 87 0.7 22 1.2 112 0.8
<16 44 0.8 12 1.4 57 0.9
LCA' 6-18 41 1 8 1.6 | 50 1.1
all ages 73 0.9 19 1.1 94 0.9
<16 3 0.5 2 1 6 1
Childhood RCD 6-18 4 0.3 3 2 7 0.7
all ages 17 0.3 3 2 21 0.5
VR’ 6-18 9 8 1 1/0 | 10 9
6-18 6 0.2 6 5 12 1
MD*¥
all ages 11 0.6 12 2 22 1.2
Myopia all ages 8 1 16 3 24 2

* Includes patients from either OPT region. General population ratio is 1.78:1. * Ratios
® patients ° Sibships d Pedigrees ° Cone degenerations " Cone-rod dystrophies ¢ Rod mono-
chromatism (achromatopsia) h Congenital amaurosis of the cone-rod 'Leber denitac o n g

amaurosis Vitreoretinopathy ¥ Macular degeneration - cong. idiopathic nystagmus

Table 22-14: M/F ratios in common conditions in the OPT
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22.18 Inheritance Patterns (Table 22-15)

As a consequence of the high inbreeding, including a high consang-
uinity rate in the MEC population, especially among the Arab and Muslims,
recessive disorders have become predominant in these regions '®. In this
study, AR causes in the OPT are the highest reported in the literature 3% %
8. 17L. 177 (Table 22-15). This high frequency has also been documented with
non-ophthalmic conditions together with the multiple occurrence of different
genetic conditions within the same family, a finding that was encountered in
this study ‘°. Many other MEC countries share the predominance of AR

conditions and these are followed by Ecuador, India, and Sri Lanka respect-

ively 23,33, 86, 171
Mode of Inheritance of Hereditary Diseases
100
80 86.4 89
0p 60
40 -
20 - 57 =
3.4 . 1.9 '
0. 1.1 0.4|—| 0.6 O.4|—I
West Bank Gaza Strip All OPT

‘IAR BAD OXL OCHROM. OOTHERS

Figure 22-6: Predominance of recessive conditions in the study

In the EME nations, AD disorders rank first among the genetic cond-
itions followed by AR and XL disorders . In this survey, it was possible to
establish the mode of inheritance in the majority of patients. Conditions with
an uncertain mode of inheritance only formed 8.7% in this survey in compar-
ison to the studies in neighbouring Lebanon and Jordan which amounted to
32-37% of the series. In fact, adding the figures on AR conditions to those of
uncertain aetiology gives a total score of 97% and 91%, very comparable to
our findings of 97%. X-linked conditions in this survey are exceedingly rare
and are represented by only 3 patients from 2 related sibships.
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Mode of Inheritance of Hereditary Disease

in the OPT and Worldwide

Country Chrom. AD AR XL Others
MEC
OPT (This study)
West Bank 0.4 34 | 864 1.1 8.7
Gaza Strip 0.4 0.8 | 92.6 0 5.3
All OPT 0.4 19 | 89 | 0.6 7.3
OPT 7 (1993)
Lebanon % 0 3.1 | 649 0 32.1
Jordan ¥ 0 7.8 | 539| 3.1 37
Cyprus % 0 12.36 | 49.4| 135 24.7
Uzbekistan *° - 18 | 57 - 25
LAC
Chile 't 25 | 17.7 | 35.4| 5.1 39.2
Ecuador *"* - 9.1 | 545| 1.8 34.6
Colombia '™ - 143 | 333| 0 52.3
SSA
Kenya & Uganda '"* 1.9 | 154 | 442 O 38.5
Malawi *"* - 41.7 | 33.3| © 25
INDIA & OAl
Sri Lanka '™ 1.3 | 165 | 519| O 30.3
India *"* 0.3 6.9 | 51.9| 1.6 39.3
Thailand & Philippines **| 2.4 | 36.5 | 22 0 39
EME
England & Wales - 40 | 34| 15 -

AD: autosomal dominant. AR: autosomal recessive. XL: X-linked

Others: Undetermined aetiologies and other cases. Chrom.: chromosomal.

Table 22-15;: Mode of inheritance in worldwide literature
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22.19 Marriage Patterns

It is well recognised that the prevalence of recessive conditions par-
allels the rate of inbreeding in any community. This is found both in comm-
unities where cousin marriage is not the custom as well as in those who prac-

tise cousin marriages % 2024 23

. In this survey, the rate of consanguinity
among the affected sibships is higher than the non-genetic cases (82%, 95%
versus 68.4%, 77.8) in the WB and the GS respectively. In turn, both are
higher than those of the general population (40%) - (Tables 22-16, 22-17).

First cousin marriages are the commonest type of consanguinity in all
countries and in literature although the highest figures are from the OPT
(Tables 22-14, 22-15). Type A, ie, when both parents are brothers is the
commonest in over one third of marriages and is followed by type C, when
both parents are sisters in 13% and 8.6% in the WB and the GS. The
importance of this lies in the common misconception that maternal cousins
(khal and khala) marriage is not a relative marriage and does not influence
the outcome, an important myth that needs to be addressed in any
educational programme that addresses consanguinity.

The assumption that the rate of consanguinity, and consequently the
prevalence of recessive conditions, is different between the refugees and
original town and village settlers could not be concluded in this survey as
there was some confusion in the definition of the status of refugees in the
collected data.

It was also noted by the author of this thesis that the presence of
blindness in sibships can stigmatise these families, especially when several
members are affected, and lead to their isolation, as was the case with the
pedigree with CRDAI. In this pedigree, individuals descended from the mut-
ant person (who has been identified by the members of the pedigree) are
avoided by the remaining of the extended family. These siblings find no alt-
ernative other than taking the risk of marrying from within the family instead
of marrying from the extended family or rest of the village. This can be desc-

ribed as double inbreeding or consanguinity féte complé.
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Marriage Patterns

No

Cousins | Total cons/| Village| relation Total

Genetic Cases

WB 74.2 82.0 6.7 11.2 100
GS 83.6 95.1 4.9 0.0 100
OPT 77.8 87.6 5.9 6.5 100
Jordan ¥ 79 79 - - -
Uzbekistan *3 33 33 ] ] .
Bradford ** 62 62 ] ] .

Non-Genetic Cases

WB 47.4 68.4 10.3 10.5 100
GS 66.7 77.8 11.1 11.1 100
OPT 54.8 71.0 19.4 9.7 100
Jordan ¥ 33 33 - - -

Uzbekistan 43 ] ] ] ] .

Table 22-16: Marriage patterns in the OPT and worldwide by region and

dwelling

This study has also highlighted the higher consanguinity rate among
the families of the blind than the rest of the population, in line with findings in
other countries such as Jordan 3* . This difference was also noticeable
between sibships of the genetic cases and the non-genetic cases (Table 22-
15 and 22-16).
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Cousin Marriage in the OPT and Worldwide

Table 22-17 Cousin Marriages Distant * Not
Cohort
15t ond | Total Relation | Related
Palestine (This study)
WB 347 72 - 822 0 10
GS 289 69 - 93° 93 0
Total OPT 669 70 - 86° - 6
Galilee 1984 % review - - 39° - -
Druze - - - 49 - -
Moslems - - - 40 - -
Christians - - - 29 - -
Palestinian village *° | 1875 20° - - - -
Jordan
1980 * 1995 33 | 68| 51 15.5 49.7
1992 % 2000 32 | 68| 49 10.5 50
2003 - S. Ghor ¥ 608 - - 58 - -
Jordan 1992 * 260
Genetic cases 191 63.6 | 344 79 - 21
Non-genetic 69 52 48 33 - 66
Israel *°
Israeli Jews | 4388 0.8 - 2.3 - -
Eastern Jews - - - 7 - -
Other Arab and Muslim Countries
Yemen, Sanaa *° 1050 | 716 | - | 447 - -
UAE “° 2033 | 29.79| - | 505 - -
Al-Ain - 3279 | 16 | 54 - -
Dubai - 21.3%9| 6.7 | 40 - -
Current generation - - - 50.5 - -
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Table 22-17/

Cousin Marriages Distant * Not
Continued Cohort _
1ot ond | Total Relation | Related
Parent generation - - - 39 - -
Iraq 3 - 30 - - - -
Egypt % - 11.4 - - - -
Egypt ° 26,554 | ** - 29 - -
Saudi Arabia * 3212 | 284 |146| 57.7 | 15.20 -
Samtah region - - - 80.6 - -
Abha region - - - 34 - -
Saudi Arabia "*°
Blindness
Total series 112 21
Genetic cases 37 - - 27 - -
Acquired cases 16 - - 6 - -
Visual impairment
Total series 260 27
Genetic cases 52 - - 46 - -
Acquired cases 41 - - 2 - -
All visual loss
Genetic cases 89 - - 38 - -
Acquired cases 57 - - 3 - -
Turkey ° - - - 21 - -
Uzbekistan ** 506 - - 33 - 77
Uzbekistan *° 7995 | 405 | - | 116 - -
Karakent village - 12.5 - - - -
Ishan village - 2 - - - -
India i Muslims ** 8436 x| 22°¢ - -
Eastern States - - 16 - -
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Table 22-17/

Cousin Marriages Distant * Not
Continued Cohort _
1ot ond | Total Relation | Related
Western States - - 33 - -
UK Pakistanis ** 42 - - 62 - -
Europe and Latin America
France ® - 0.20 - - - -
NE France | 238942 - - 0.3 - -
Cong. anomalies 89 57 19 1.2 20 -
Basque, Spain 5583 4.6 - 4.62 - -
Norway 2° - - - - - -
Argentina *° 212320 | 0.37 - 0.63 - -
Japan “®
Rural areas - - - 2.23 - -
Urban areas - - - 1.77 - -

% Includes 28, 31, and 30% other types of cousin marriages. b Mainly first and second

cousins. °Type A 4 Includes 3.5, 4.5 and 0.6 double first cousins.

® Second cousins and closer.

** the commonest form.

C: cousins. Dble: double. *: Distant relation: untraceable family marriage.
IL: Israel. NE: North East. Pal: Palestinian. S. South.

Table 22-17: Consanguinity rates and first cousin marriages in the OPT and

worldwide literature
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22.20 Childhood Blindness in the OPT

The findings indicate a shift of causation over the decades from ant-
erior segments and infective disorders, which were prevalent at the beginning
of the last century to posterior segment and hereditary conditions which char-
acterise developed countries. This is despite the poverty prevailing in large
parts of the region. The prevalence of CB has come down from 154/100,000
at the beginning of the last century to 20/100,000. In comparison, the preval-
ence of CB in Sudan is 140/100,000 which compares to the old Palestinian
figures 63,72, 711
The study has also shown that the commonest cause of childhood
blindness in the OPT is genetic and the severity of the blindness varied with
the condition and its duration. The visual morbidity was very severe from the
start such as in LCA, microphthalmia and CG, or progressive such as in cone
and cone rod dystrophies (figure 22-6). Ranking at the top of the league of
104 worse visual acuities (Category
(55.8%) with genetic conditions occupying two thirds of the whole globe (ano-
phthalmia/microphthalmia 31%, CG 26%) and postnatal causes one-third in
the form of phthisis (27.5%). This is very much in line with the patterns of
blindness seen in some affluent Arab countries where there has been a shift
from anterior segment pathology from malnutrition and infections to genetic
causes .

Health services in the region and premature babies care is lacking,
hence the near absences of causes resulting from prematurity seen in the
middle-income and established market economy countries in the form of
ROP in the former and central causes in the latter. The OPT figures com-
pare with the wealthier Arab countries and differ from those seen in the poor-
er countries such as Yemen and Sudan where onchocerciasis and VAD are
the predominant causes. This also applies to optic nerve disorders which are
a significant contributor to childhood blindness in economically established

countries.
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Percentage of SVI/Blindness in
Common Conditions @ CCO
100 99 B CA
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80 O RCD
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g €0 427
5 40 : | Micro (B)
% 21 BCG
o
20 0 B CRD
0 mCC
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Conditions O Albino
CCO: congenital corneal oedema. LCA: Leberds

RCD: rod cone dystrophies (childhood onset). Micro (A): Microphthalmia group A (primary).
Micro (B): Microphthalmia group B (with other conditions). CG: congenital glaucoma. CRD:
cone rod dystrophies. CC: congenital cataract. RM: rod monochromatism (achroma-

topsia). Albino: albinism and albinoidims.

Figure 22-7: Proportion of SVI/BL in the clinical conditions in the OPT

22.21 Other Aspects of the Survey
22.21.1 Dental Associations (Plates 46-49)

In addition to the ophthalmic screening, a comprehensive dental
screening has shed some light on the dental problems and helped in estab-
lishing the diagnosis and pattern of the dental associations in this group. The
discovery of an association between CRD and amelogenesis imperfecta, a

rare condition of enamel defect, has already been addressed elsewhere.

22.21.2 Clinical Details of Retinal Dystrophies

The comprehensive review of the clinical findings in retinal dystrop-
hies, including their presentations, symptoms and clinical features combined
with electrophysiological and electrodiagnostic findings were compiled during
the study. This information has been removed from this dissertation and will

be published separately.
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22.21.3 Red Filters for Conditions with Photophobia (Plates 53-54)

The efficacy of red transmittance 550 nm as compared to ordinary
dark or non-tinted glasses was assessed in 24 diagnosed cases of these
conditions (cone-rod dystrophy 14, rod-cone dystrophy 2, rod-monochrom-
atism 5 and central areolar dystrophy 3). Independent observers evaluated
improvements in; (a) visual acuity on Sheridan Gardiner testing in normal day
light illumination; (b) photophobia as assessed by reduction in blinking and
orbicularis spasms; and (c) subjective comfort. Twelve out of 14 (86%)
cases of cone-rod dystrophy and 3 out of 5 (60%) of patients with rod mono-
chromatism demonstrated marked improvement on all three parameters with
red as compared to dark glasses. Only 2 cases (14%) of cone-rod dystrophy
preferred dark tinted to red glasses. There was no change with any kind of
glasses in all the three cases of central areolar choroidal dystrophy, as well
as the 2 cases of rod-cone dystrophy. In spite of the small sample size, it
seems that patients with cone-rod dystrophy, especially in its early stages,
would benefit from red glasses would helped by cutting down the short and
middle wave length radiation. Red glasses will attenuate the ambient illumin-
ation that would otherwise saturate the patient's rods, and thus prevent them

from seeing in normal daylight illumination.

22.21.4 Intelligence and Educational Performance

School marks as an indication of intelligence were collected where
available. This was done despite the limited sample and the possible bias
that could have resulted from the selection procedure whereby results made
available for the study skewed towards the better performers. This by itself
worked as an indicator for the IQ levels in these conditions, and in particular
congenital RC dystrophies (LCA). Table 22-19 list the available school grad-
es of 83 pupils (44 from the WB and 38 from the GS) and demonstrates a
pattern where patients with certain conditions achieve higher academic
achievements and vice versa.

The sample shows a whole range of educational abilities with the
very bright and high performers, such as the patients with albinism and the
syndromatic CRD in particular the type associated with Al. This also includes

the 2 cases with CACR, one of whom is musically gifted. The rest of the
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CACR series are educationally subnormal. This is in contrast to the rod-cone
types of retinal dystrophies, which score worse; the observations are support-
ed by the clinical observations whereby this condition harbours a very high
predominance of mental retardation.

Congenital glaucoma follows cone conditions. Congenital cataract
cases are a mix of good and poor performers. It is interesting to note that all
the CC associated with small eyes (8/20) performed better than the rest of
the CC sample. Congenital cataract patients show a wider range of 1Qs but it
Is worth noting that all patients with small eyes (n=8/20) are educationally
better that the rest of the sample.

The optic nerve group showed a disparity between the two syndrom-
atic and acquired cases and the two post inflammatory/meningitis cases.

In the small eyes group, at the top came a male patient with rudim-
entary globe the second was the eldest of two sibs whose brother is educa-
tionally subnormal as seen from the marks. Both siblings suffer from a synd-
romatic type of microphthalmia associated with high myopia and cataract.
The worst performer was a girl with anophthalmia.

No gender differences in performances existed except marginally in
humanities/history (Table 22-18). To the best of my knowledge no such asp-

ect exists in the literature for comparison.

Mean | Arabic/ | Science | Arts/ _
Gender No. _ History | Sports
Total | English | / Maths | Craft

Males 43 66 66 66 75 71 76

Females | 39 65 68 68 73 67 78

Table 22-18: Comparison of school performance by gender

22.21.5 Other Aspects

This work, with its detailed genealogy, also presented valuable mat-
erial for the molecular biologist and has resulted in several new findings inc-
luding the detection of increased band sharing in DNA fingerprints in inbred
populations “** and m ore recently a new locus was found on chromosome

2q11 at which recessive Al and CRD were found to cosegregate ‘.
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Schools Marks in Blind Schools Pupils *

Table 22-19 Subjects Means
_ Sex Age* VAP
Patients All ¢ |Lang® Scien® H® mi Arts

Hypopigmentation ¢

ALB-05-1-2 M 5 3 96 90 95 100 100
ALB-07-1-1 M 10 1 89 75 89 91 95
ALB-08-1-2 F 12 2 85 80 88 85 83

Average hypopigmentation 89 82 91 92 93

Cone Disorders

RD-CR-01-13-2 F 8 2 94 96 91 - 96
RD-CR-01-12-2 M 5 4 91 80 95 100 80
RD-CR-01-13-1 M 9 3 87 74 90 96 84
RD-CR-01-01-2 M 12 4 85 76 82 66 96
RD-CR-01-08-2 M 12 2 84 85 78 70 98
RD-CR-01-02-1 M 7 2 84 80 80 90 85
RD-CR-01-14-1 M 10 2 81 84 87 64 78
RD-CR-01-08-1 F 13 2 73 71 71 50 96
RD-CR-01-08-3 F 9 2 71 70 74 60 88
RD-CR-03-01-1 M 10 2 70 64 74 60 98
RD-CR-01-12-1 F 10 3 68 75 48 60 78
Cone Degeneration

RD-CD-04-01-2 F 15 2 82 75 85 76 91
RD-CD-02-01-1 M 12 2 79 65 82 80 80
RD-CD-04-01-1 F 16 2 78 81 68 72 86
Achromatopsia

RD-cRM-08-1-1 F 22 2 87 84 86 94 82
RD-cRM-10-1-1 F 11 2 83 85 83 83 83
RD-cRM-03-1-2 F 10 2 69 79 67 66 75
Isolated Macular Degeneration and Vitreo retinopathy

RD-MD-11-1-1 M 7 2 92 95 95 90 78
RD-MD-09-1-3 F 12 3 74 76 64 - 96
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Table 22-19 Subjects Means
_ Sex Age* VAP
Patients All ¢ |Lang® Scien® H® mi Arts
RD-VR-02-1-1 M 10 5 86 89 88 95 69
Cone rod Congenital Amaurosis
CRCA-01-02-1 F 13 4 82 84 86 90 78
CRCA-02-03-2 F 17 3 67 60 - 57 73
CRCA-02-03-3 F 12 3 65 66 53 72 72
Average All the cone disorders 79 78 78 76 84
Acquired
Control 13-1-1 M 9 1 88 80 85 - 96
ACQ-56-1-1-phth | M 15 2 82 85 77 89 74
ACQ-48-1-1-phth | F 16 1 73 67 79 64 80
ACQ-34-1-1 F 6 3 70 62 73 - 75
Average non genetic cases 77 73 79 77 81
Congenital Glaucoma
CG-08-1-1 M 15 4 83 82 86 71 86
CG-06-1-2 F 7 4 80 90 65 - 72
CG-09-1-1 M 16 5 78 76 72 83 79
CG-23-1-1-phth F 16 3 78 80 84 77 75
CG-07-1-1-cc F 9 4 77 70 84 78 60
CG-09-1-2-cc F 22 5 72 60 64 88 70
CG-12-1-1 M 12 4 71 60 71 55 75
CG-10-1-2-phth M 12 5 70 69 56 67 74
CG-32-2-1-2 F 16 2 60 48 72 50 81
CG-26-1-4-cc M 4 5 59 59 70 57 41
CG-06-1-1 F 19 4 57 30 60 86 40
CG-10-1-1-cc M 12 5 29 58 - - -
Average congenital glaucoma 68 64 70 71 67
Anterior Segment Dysgenesis (ASD)
SD-01-1-2-mc_ F 12 3 69 75 66 67 69
ASD-01-1-1-mc_ | M 18 3 65 64 54 47 86
ASD-01-1-3-mc_ | M 9 3 63 48 65 58 80
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Table 22-19 Subjects Means
_ Sex Age* VAP
Patients All ¢ [Lang® Scien® H® mh Arts

Average ASD| 65 70 68 71 66

Coloboma / Congenital Corneal Oedema

CB-02-1-1-mc F 15 2 68 65 69 65 71
CB-02-1-2-mc M 11 3 72 68 75 50 87
CB-03-1-1 M 12 4 37 15 23 15 70
Average colobomas 56 63 62 67 62

CCO-01-1 F 20 3 51 53 41 43 61
Small Eyes
MC-06-1-1 16 87 85 89 91 82

M 5
MC-12-1-2-CC M 7 2 78 100 90 100 40
F 5

MC-11-1-1 9 40 22 36 41 54

MC-12-1-1-CC M 6 4 32 30 29 40 -

Average small eyes 62 59 61 68 59

Congenital Cataract

CC-04-2-1 F 13 2 | 8 | 84 84 77 73
CC-22-1-2-my M 18 2 | 78 | 59 81 81 94
CC-05-2-3-mc F 12 4 | 75 | 66 69 76 76
CC-05-2-4-mc F 9 3| 74 | 70 69 75 71
CC-05-2-1-mc M 12 2 | 73 | 54 80 60 85
CC-05-2-2-mc M 11 1| 72 | 65 68 68 87
CC-08-1-1 F 10 2 | 72 | 60 73 75 82
CC-23-1-1 M 15 2 | 52 | 21 51 34 67
CC-07-1-4 M 7 2| 48 | 62 44 - 48
CC-19-1-1-dg M 15 3 | 47 | 22 70 12 80
CC-30-3-1-mc F 9 2 | 46 | 44 46 49 40
CC-30-2-2 M 9 2 | 44 | 40 43 49 45
CC-01-1-3 M 20 4 | 44 | 50 43 40 40
CC-28-1-1 M 9 4 | 43 | 42 43 44 47
CC-47-1-1-dgw | F 12 2 | 39 | 30 50 10 64
CC-18-1-1 F 12 5 | 3 | 25 32 44 43
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Table 22-19 Subjects Means
_ Sex Age* VAP
Patients All ¢ [Lang® Scien® H® mh Arts

CC-30-3-2-mc 3 34 25 38 - 40

M 4
CC-26-1-1-my F 10 2 | 34 | 31 36 33 35
CC-26-1-2-my M 2

8 32 41 21 - 42

CC-25-1-1 F 8 4 23 32 10 - -

Average congenital cataract 54 47 55 52 61

Myopia

MY-05-1-1 ‘ F 11 4 ‘ 8L | 80 78 70 90

MY-09-1-1 ‘ M 13 1 ‘ 75 78 65 60 82

MY-08-1-1-cc ‘ M 5 2 ‘ 49 50 48 50 50

Average myopia 67 69 64 60 74

Optic Nerve

ON-12-1-1-sy M 17 4 87 81 93 90 88

ON-14-1-1 M 11 4 78 66 79 79 78

ON-15-1-1 M 9 2 61 45 45 75 65

ON-17-1-1 M 17 4 30 20 26 - 35
Average optic nerve 65 53 60 81 67

Rod Disorders

RD-RC-25-1-3 ‘ F 13 4 ‘ 53 | 60 53 36 50

RD-RC-06-1-1 ‘ M 5 4 ’ 40 46 35 - 35
Average rod disorders 44 53 44 36 43

# Age at examination ® WHO visual categories ° Average all subjects d Lang-
uages (Arabic and English) ©Science subjects "Humanities ¢ oculocutaneous

albinism

Table 22-19: School Marks of 82 visually impaired pupils
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22.22 Comparison Between the West Bank and the Gaza Strip
22.22.1 Introduction

The two Palestinian regions have certain distinguishing features that
have been intensified in recent decades as a result of the physical separation
after 1948 by the formation of the State of Israel and the annexation of the
WB to the Kingdom of Jordan and the GS to the Egyptian administration.
This geographical separation lessened after the 1967 war and the occupation
of both regions by Israel. People became able to link with each other via the
separating state although, for both military and physical reasons, this was not
always easy and was frequently interrupted by roadblocks and the frequent
closure of borders. School curricula, healthcare and economy followed the
Egyptian system. The WB on the other hand was an integral part of the Jor-
danian system as were the movement of people and contact. This survey
has demonstrated certain difference in the pattern of visual impairment, dis-
ease and prevalence between the two Palestinian regions. A comparison
between the regions will be discussed under three headings; demography,

gender differences and prevalence of common conditions.

22.22.2 Demographical Aspects

The main differences lay in the higher number of patients per pop-
ulation the GS which has resulted from larger number of patients per sibship.
The pedigrees ratio between the two regions approaches that of the general
population although it remains somewhat higher in the GS.

Hereditary conditions are also higher in the GS but the non-hered-
itary cases are significantly lower in the GS, especially in the young and
school age pupils, thus demonstrating a significant decline in these condit-
ions in comparison to the WB at the time of the study. Consanguinity rates
are also higher in the GS with a notable difference in that there is an increase
in the consanguinity rate among the younger generations under the age of 30
years in comparison to the WB where the rate has remained steady over the
years. Autosomal recessive conditions are also higher in the GS at a time
where dominantly inherited cases barely exist. Table 22-20 demonstrates

the differences in these aspects.
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Comparison Between the West Bank and Gaza Strip

Parameter West Bank Gaza Strip
Demography
Total population between 1985-1987 1091 604
WB/GS ratio 1.78:1
WABJ/GS ratio in school children 1.75:1
School age population 1985-1987 562.3 322
WB/GS Ratio 1.75:1
The Survey
M/F Ratios
The total series 11 1.6
School age children 0.96 1.56
Hereditary Conditions (school Age -
total series 1:1) 087 125
WB/GS Ratio 1.3
Non-Hereditary Condition total cohort 3.75 6
WB/GS Ratio 2.7
Patients 347 289
WB/GS Ratio 1.2
Sibships 256 170
WB/GS Ratio 1.5
Pedigrees 228 131
WB/GS Ratio 1.74
Ratio of sibships per pedigree 1.2:1 1.3:1
Hereditary conditions
<16 76.2% 86%
16+ 76.7% 82.4%
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Parameter West Bank Gaza Strip
All ages 76.4% 84.4%
% of genetic cases in retinal cohort 96% 99%
Non-hereditary conditions
<16 12% 5.5%
16+ 22% 16%
All ages 16% 10%
Consanguinity
% Hereditary (<16, 16+) 82% 95%, 90%
% Non-hereditary (<16, 16+) 72% 78%, 71%

Consanguinity per 15 years of age:

65%, 64%,

85%, 80%,

<15, 15-30, 30+ 56% 68%
Mode of Inheritance in the hereditary series
AR 86.4% 92.6%
AD 3.4% 0.8%
Prevalence of blindness and SVI
% of SVI and Blindness
SVI/BL school age | 64% (125) 47% (65)

SVI/BL All series

67% (231)

56% (163)

BL school age

46% (90)

34% (47)

BL All series

51% (176)

41% (119)

Prevalence per 100,000 population

SVI/Blind School children 24 20
All series 22 27

Blind School children 17 16
All series 16 20

Table 22-20: Comparison between the West bank and Gaza Strip: population,

patients, conditions inheritance and blindness
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22.22.3 Gender Difference in Clinical Conditions

Demonstrable differences exist between the WB and GS in the M/F
ratio in several conditions and similarities in others. Table 22-21 depicts the
conditions according to their male and female preponderance or equal gen-
der in both regions. The general trend is a male preponderance in the GS
and female preponderance in the WB.

Gender Differences in Hereditary Conditions - M/F Ratios

Condition WB GS WB/GS n:1| Cohort
Up to 19 years (includin
Sshool A;/e Pop(JuIation)g L1t 1081 ) ]
> 19 years Population 0.86:1 0.9:11 - -
General Population 0.88:1 1:1 - -
Male Preponderance
Congenital Cataract Yes ? 1.8 132
Congenital Glaucoma yes in the total and <6 15,4 68, 20
Small Eyes yes 2,14 15, 22
Optic Nerve yes (1.8) - 23
Myopia - yes 24
Albinism - yes 19 2.2
All rod disorders - yes 1.2 22
Childhood RP - yes 2 2
Female Preponderance
Cong. Glaucoma (6-18) Yes, lessin GS 0.6, 0.9 15,14
Achromatopsia yes 0.3,0.8 33
Uvea yes - 0.6,0 6,0
Retinal Dystrophies yes - 0.8,1.2 144
Cone Degeneration (CD) yes - 0.6 8
CRD yes - 0.6.1.2 8
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Condition WB GS WB/GS n:1| Cohort
Albinism yes - 0.3 8
All rod disorders yes - 0.7 87
LCA yes - 0.9 73
Childhood RP yes - 0.3 17
Congenital Nystagmus - yes 0,04 7

Equal sex ratio (M/F ratios between 1.0 to 1.2)

In the total series

Cone Degeneration yes 1 12
Retinal Dystrophies yes 1 151
Uvea yes 1 6

CRD yes 1 47
In School Age

Rod disorders, 6-16 yrs yes 1 60
CACR yes - 1 11
Myopia yes - 1 8

MC (in 6-18 yrs) - yes, 1 8

LCA - yes 1 19
All cone disorders yes 1.1 65

? This disparity levels off at pedigree level to a ratio close to the ratio of the general populat
between the two regions.

Table 22-21: Gender differences in clinical conditions by region

22.22.4 Differences in the Prevalence of Conditions (Table 22-22)

The total series of RD is the only group of conditions that demons-
trate a ratio equitable to that of the general population. Congenital cataract
comes next where the WB/GS ratio is very close to the population ratio in the

total cohort but GS predominance is shown in the school age cohorts.
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West Bank / Gaza Strip Prevalence of Clinical conditions

School Age All Ages Pedigrees ?
Ratio | Cohort | Ratio | Cohort | Ratio | Cohort
Equal Proportions
Retinal Dystrophies 1.7 129 1.4 245 3 65
Cong. Cataract 1.2 56 1.6 120 1.4 70
WB Predominance
Optic Nerve 11 12 4 23 6 21
Vitreo retinopathies 9 10 5.5 13 6 7
All Rod 5 60 4 112 5.3 57
LCA 5 50 4 94 4.8 39
Childhood onset | 1.3 7 5.6 21 6 13
CACR 6/0 6 11/0 11 6/0 6
Uvea 3/0 4 8 6 5/0 5
Gaza Strip Predominance
Small Eyes 11 17 0.7 37 1.2 18
Mac. Degenerations 1 12 0.8 22 2.6 11
All cones 0.6 49 0.5 103 15 30
CRD| 0.2 24 0.2 47 1 10
RM| 0.5 12 0.3 33 0.8 11
Cong. Nystagmus 0.3 4 0.16 7 0.3 4
Hypopigmentation 0.3 18 0.4 27 0.4 10
Myopia 0.3 12 0.5 24 0.6 13

# Only pedigrees with an established WB or GS origin are included

Table 22-22: Comparison between the WB and GS: prevalence of clinical
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Several conditions show a significant WB preponderance; most significant of
all is the large series of rod disorders. Other smaller cohorts also show the
same trend. On the other hand, the GS has its own characteristics with the
preponderance of all the cone disorders especially the CRD and achrom-
atopsia, in addition to smaller categories such as hypopigmentation, micro-
phthalmia/anophthalmia, myopia and congenital idiopathic nystagmus. The

latter is caused by the presence of an extended pedigree with the condition.

22.23 Associated Conditions and Mentation

This study demonstrated the wide range of associations in the var-
ious genetic conditions and their variability. Some sort of association existed
in 32% of the series (38% including medical problems (Table19-29). The
proportion of additional morbidity, hearing, or mental deficiency in the visually
impaired in the UK ranged between one-third and one-half of the total cohorts
%.468 Mental retardation is the most important and common defined asso-
ciation reported in conjunction with CB in many studies including the UK, the

Nordic countries and Germany 8- 9 209, 468

. It was present in 27% of the UK
study 2 and 60% in the Nordic countries in those with the severest visual
impairment; many of these children had multiple impairments due to brain

9.468 | these countries, MR is

injury such as cerebral palsy and epilepsy
explained by periventricular keratomalacia in the majority of instances ?®. In
this study, MR was present in 7.6% of the total cohorts and found in a wide
range of disorders showing certain patterns that are worth noting.

It was manifested predominantly in the two commonest groups of
disorders namely; congenital cataract and rod-cone dystrophies. In CC, MR
was found in 10% of the total series but the figure rises considerably to 71%
and 60% when CC is associated with retinal dystrophies and CG respective-
ly; in other words, in syndromatic conditions. Rod disorders on the other
hand were stigmatised by the frequency of associations and subnormal men-
tation (Table 19-25). Submentation in this group reached as high as 12% of
the total RC series with some 25% of the childhood onset cases having some
degree of mental subnormality.

Although CG cohorts showed a wide spectrum of associations in

30% of the patients (20/68) (Table 19-6), MR did not present as a part of the
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