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Introduction

The dcleterious cffects of malnutrition may
bc scen in all age groups, bult most

commonly in children. Visual defects may

be increminated to mother's under nutrition

during prcgnanacy, state of nutrition during’
carly childhood, and in advanced age. The

possible cffccts of nutritional deficiency on

thc cyc arc many. There arc about forty

individual nutrients like vitamins, mincral

clements, amino acids clc. which arc

requircd for the proper structure and

function of ocular tissuc. Again the structure
and function of the tissucs which makes up

the cyc arc themsclves manifold variced.

Thus onc nutrient may produce

abnormalitics in scrveral tissucs, and onc

tissuc may be affected, perhape cven in

identical ways, by deficiency of more than

onc nutricnt. A bric{ review of ocular
manifcstations of malnutrition is presenied

here.

Vitamin A Deficiency

Vitamin A dcficiency affect the anterior and
posterior scgment of the cye. In the former,
the epithelium of the conjunctiva and cornca
undcrgocs keratinization and in the later,
there is interference with regencration of
visual pigments and specially with synthesis
of the rhodopsin!

A. Anterior Segment (Conjunctiva and
Comca):

Dcficiency of vitamin A lcads to the
follwoing characteristic changes:-

Conjunctiva

1. Xcrosis. The bulber conjectiva appears
dry and lusterless.It is casily wrinkled,
forming concerniric folds around the
limbus.
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patches arc usually located within the lid

apcrture and arc frequently covered by fomy
matcrial.

3. Pigmentation. Mclanin matcrial cxhibiting
a ycllowish or gray colour may be obscrved
in the lower bulber conjunctiva, lower
fornix, scmiluncr folds, upper lid, and
fomix.

Cornea

In the mild stage of involvement, there is
loss of normal luster, with drying and
rcduced comcal sensitivity. Patchy arcas
resembling Bitot's spots of the conjunctiva
can also be scen on the comeral surface ncar
the limbus.

As the discasc progresses, the cornea
becomes progressively duller and dryer. In
the scvere stages, infiltrates arc formed and
the peripheral comea becomes vascularized.
Epithilial crosion, ulceration, infection, and
ultimatcly perforation may develop.

Kcratomalacia, the last stage of vitamin A
deficiency is characlerized by desication and
nccrosis of the comcea.

B. Posterior Segment (Retina)

The carlicst sign of vitamin A deficiency is
night blindness?, In patients with night
blindness (nyclalopta), vision is adequate in
modcratc lighting, but poor in dim
illumination such as in a movic thcater. The
cyc became incapable of adapting to lower
light intensitics and visual ficld may become
constricted?. Night blindness also occurs as
heriditery and congenital defects, in
pigmentary degenceration of retina, and with
rctinal changes found in Oguchi's disease!.

Vitamin B Complex Deficiency
The vitamin B complex is composed of
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scrveral water soluble substances (thiamine,
riboflavine, nicotinic acid, pantothionic
acid, pyridoxin, cholinc, inositol.
cyanocobalamin cte.) and it is difficult 1o
rclate cye changes to any onc of these
specilic entitics.

Patients with vitamin B complex deficiency
present a multiplicity of complaints.
Clinically, onc may find a wide spectrum of
cye mvolvement, ranging from mild
sysptoms of photophobia, lacrimation,
angular blepherokerat oconjunctivities and
circumcorncal incction 1o servere corneal
vascularization, optic ncuritic, atrophy,
night blindness, and nutritional amblypia
45,6 (Table-2).

Corneal vascularization

Comcal vascularization causcd by deficiency
in riboflavin has been documented in
animals, but in humans, covincing evidence
has been lacking.

Corneal Epithelial Dystrophy
Clinically, this appcars as a form of
superficial keratitis. The comeal epithelium
has discrete grayish-white dots arranged in
particrns of doublc lines traversing the
comea at the lower pupillary level? Central
scolomas have been reported in about 504
ol the cases. Frequently the comeal lesion is
associated with nutritional amblyopia,
however, the exact cause of comeal Icsion is
still controversial 1,

Involvement of extrinsic ocular muscle
leading 1o nystagmus and ophthalmoplegia
(Ptosis, occular muscle palsy) is also found
to be associated with thiamin deficiency.
Experimentally cataracts can be produced in
deficiency of vitamin B, (riboflavine)’.
Riboflavine deficicncy probably acts by
interference of normal glucose metabolims?.
In tobacco amblyopia, deficiency of vitamin
B4 has been implicated? and there is in fact
sosme association between this type of
cmbloypia and that scen in pernicious
anacmia.
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Vitamin C Defieieny

Vitamin C deficiency affects the eye as a
hcmorrhagic diathesis’* The sites of
hemorrhage are found in the lids, conjectiva,
anterior chamber, iris, the retina. Bleeding
into skin of the lids appcars as pctechial
hemorrhage. Intraorbital hemorrhage in
infantile scurvy manifest clinically as
spontenous proptosis!?,

Deficieney of vitamin C is also responsible
for delayed healing of corncal wounds and
ulcers, duc to failure of formation of
collagen 411,

Vitamin D Drficiency

Although cyc signs caused by vitamin D
deficicney arc rare, lamcller cataract has
been mentioned in Duka - Elder's text?, In
children with rickets and in adults with
ostcomalacia, the Tens should be scarched
for opacitics that may be responsible for the
diminution of vision.

Vitamin D intoxication: It is a special interest
1o note that large doscs of vitamin D (150,
000 10 160,000 L.U. daily) have led to cye
disturbancces, clinically mainfested as
photphobia and calcific deposits in the
conjunctiva and cornca®'2, Imporvement
was noted by withdrawal of the vitamin,

Vitamin K Deficiency

Deliciency of vitamin K in late pregnancy is
probably responsiblc for higher incidence of
rctinal hemorrhage in newborn 3.

Vitamin E Deficiency

Dcficiency of vitamin E have recently been
found to be responsible . for clectro-
physiological rctinal dysfunction, visual
ficld defect and pigmentary degencration of
the retinal415.16.17 - Sypplementation of
large doscs of vitamin E has been found to

‘be cffective in preventing retinopathy of

prematurity .19 retinopathy  of
abctalipoprotcinacmia?” and carly cataract
formation?!, Vil. E is also cffective in
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preventing and reducing the scverity of
retrolental fibroplassia in premature infants
cxposcd to prolonged high oxygen tension
in incubator?2,

The modc of action of vitamin E in the retina
is poorly understood. Vitamin E is an
antioxident which can scavange free radicles
and thus protect membrance lipids from
peroxidation. 1t is normally present in high
concentration in the memberancs of rod
outer segments of the retina®? an arca which
is particularly susceptable to pcroxidation.
This is becuasc it contains high
concentration of poly unsaturated fatty

acids?? is cxposed to a plentiful supply of

oxygen, and light is known to cnhance
peroxidation?. A deficiency of vitamin E is
therefore likely (0 accentuate peroxidative
damage to the rctina and also increasc
oxidative destruction of vitamin E!7.

Combinc dcficiency of vitamin A and E has
been found to be resulied ina syncrgistically
delecterius cffect on the retina of rats™s,
Deficicney of certain minerals like calcium,
zinc, copper, chromium and  has been
reported to produce cyc changes in
cxperimental animals8.

Protein Deficiency

Protcin deficicney is seen endemically in the
tropical and subtropical countrics where
malutrition commonly occurs, and clse
where in times of famine. Young paticnts
arc particularly pronc to scrvere protein
deficiency (Kwashiorkor), cven though they
may getting adecquate supply of calorics,
such as on a ricc or maize dict4.

In protein dcficicney, the conjunctival
vessels may, appears balanced, giving risc
10 a procclain-like appecarance of the sclera.
The incidnence of marginal blepharitis and
stye is increased!.

Polymorphic Superficial Keratopathy: The
corncal lIcsions obscrved in protein
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dclicicncy consists o patches of
degencerative changes in the epithelial cclls,
associated with round or oval zones of
infiltration in the subepithelial tissucs.
Ulceration may occur, but usually docs not
penetrale Bowan's membbrance? .

Xcrosis and Kceratomalacia have been
described in young children  with
Kwashiorkor?®. Howcver, in these cascs
vitamin dcficiencics may also bc the
contributing factors. The corncal
manifcstation becomes more cvident in the
terminal stages.

Prolonged dictary deficiency of certain
amino-acids such as (ryptophan,
phenylalanine and histidin, can contribute to
the production of cataractus changes in the
lens of experimental animals’$:27,

Other instances of cyc involvement such as
subconjunctival hemorrhage, faulty dark
adaption, night blindness, optic atrophy,
and increased myopia, arc thought 1o be
related to protein dificiency, but deficiency
in other nutricnts can also be cosntributing
lactor.

Carbohydrate Malnutrition

Ocular changes can occur in dcfective
utilization of carbohydrate rather then actual
déficicncy, as scen in diabetes mellitus,
hypergalactoscmia clc.

Cataract can dcvcloped in inflantile
hyoglyccmia, a group of discasc in which

- low plasma glucosc Ievels are present?8,

Howecver, cvidence to support the widcly
circulated concept that human scnile
cataracts may caused by decrcased glucose
metabolism or lens anoxia is not available2?,

Galactose induccd cataract is found in
animals fcd a dict rich in lactosc or galactose
and in young human being with a congential
deficiency of the cnzyme involved in
galaclose metabolism. Simoons 30 has noted
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Table L. Ocular Manifestation of Malmutrition
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Analomy Pathology

Vitamin Deliciency

Protdin
deliciency

A

B Complex

B

B> Ni
cin

B, B2 C D E

Lids Hyperkeratosis
of skin and
mucus membrane
Angular blcphero
conjunctivitis..
Hemorrhage

Conjunctiva Wrinkling
Xcrosis
Bitot's spots
Pigmentation

Hemorrhage

++
++

Keratomalacia
Vascularization
Epith. Keratitis
Ulceration
Hypopyon
Xcrosis
l.cukoma
PSK*

Comca

++
++

Anlcrior
Chamber

Hemorrhage

Ins Hemorrhage

Lens Lamcllar Cat.

Macular Stripling
Macular pallor
Optic atrophy |
Optic neuritis
Retinal
Hamorrhage

Fundus

degenceration

+ 4+ +|

Orbit

Hemorrhage
Proplosis

H+
+

“Vision INactalopi
Photophobia
Amblvopia

+

(+) Indicates presence ol correlation.

(2) Indicates cquivocal presence of correlation.

*Polymorphic Superficial keratopathy.
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Table 2. Correlation of Nutritional Deficiencies with Ocular and Systemic Manifestation

Nutritional LEye Involvement Systemic and other Manifestations
Factlors
Vitamin A Xcerosis (nutritional) F-alty epiphyscal bone formation

xcrophthalmia, Bilot's
Spols

keratomalacia Night
Blindness

defective tooth enamel, keratini-
zation of mucous membrane and
skin, retered growth,

Vitamin B
Complex

Thiamine (By)

Riboflavin
(B2)

Niacin

Pyridoxin
(Bg)

Cyanocoba-
lamin (B2)

Accommodaltive Fatigue
Nutritional amblyopia

Ariboflavinosis (Phot -

ophobia, blurred vision.

buming and itching of
cyes, comeal vascula-
rization and cataract
formation.
Conjunctivitis, Optic
atrophy.ocular propto-
sis.

Angular blepharo-
conjunclivitis

Amblyopia
(tobaco amblyopia)

Beriberi, Wermnicke's syndrome,
nystigmus,peripheral polyncuro-
pathy.

Cheilosis, angular stomatitis,
dermatitis,

Pellegra, stomatitis, glositis

Schorrhea like skin Icsions,
nerve inlfamation: epileptic form

with convulsion in infants; anacmia.

Pemicious anemia

Vitamin C

Hemorrhagic diathesis
(lids, orbit, conjunc-
liva, anterior chamber
iris, retina).

Delayed healing of
comeal ulcer and
wound.

Scurvy (irritability, slow growth
susceptibility to infection, poor

wound healing, hemorrhage, loose
tecth, gingivitis.

Vitamin D

Lamellar cataract

Rickets and ostcomalacia

Vitamin &

Retmal degeneration
carly cataract
formation.

Infertility and carly senile
changes.

Protcin

Polymorphic superh-
cial keratopathy.
Cataract formation.,

Kwashiorkor (protcin matnutrition)
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the high incidence of scnile cataract in some
group of pcople who consumc large
quantitics of milk and lactose rich diary
products and who in addition have a high
frequency of persistant loctose activity in
adult life,

Lipid Malnutrition

The lipids arc major componerits of the lens
fibre membrances and cither decrease in
their synthesis or impaired degradation
bring about membrance damage and lens
opacitics. It is obscrved that cataracts
develop in humans trecated with
anticholesterolemic agents such as triparanol
On the other hand, cataracts arc present in
cholesterolemic Xanthomatosis, an inborn
crror of cholesterol degradation??

Discussions

The prescrvation and promotion of cyc sight
is always affected by malnutrition.
Opthalmic manifestation of this conditions
are highly prevalent in developing countrics
like Bangladesh. Since malnutrition is the
outcome of scrveral factors, the problem can
best be solved by taking action
simultancously at Family, Community,
National and Intcmnational levels. It requires
a co-ordinated approach like changing of
food habit, cducation of hcalth and
nutrition, increasing production of food,
nutritional intervention programe, and
nutrition related health activity such as
immunization, family planning etc. It calls-
for a comprehensive programmec of socio-
economic development of the entire country.

Awarncss of the cyc changes that occur in
thcearly and late stages of nutritional
deficicncy discase would hopefully alert the
clinician and the nutritionist to make an carly
diagnosis, initiate appropriate intervention
program and thus prcvent reversible disease
from drifting into catastrophic scquelac.
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Summary

Deficiencics of vitamin A, the vitamin B
complex, vitamin C, vitamin D and protcin
have been increminated as the causative
factors in nutritional discases associated
with ocular manifestations. In recent years,
deficiency of vitamin E is also balmed to be
responsible for may visual abnormalitics.
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