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Introduction
The deleterious effects of malnutrition may 
be .seen in all age groups, but most 
commonly in children. Visual defects may 
be increminated to mother's under nutrition 
during prcgnanacy, state of nutrition during 
early childhood, and in advanced age. The 
possible effects of nutritional deficiency on 
the eye are many. There are about forty 
individual nutrients like vitamins, mineral 
elements, amino acids etc. which arc 
required for the proper structure and 
function of ocular tissue. Again the structure 
and function of the tissues which makes up 
the eye arc themselves manifold varied. 
Thus one nu trien t may produce 
abnormalities in serveral tissues, and one 
tissue may be affected, perhape even in 
identical ways, by deficiency of more than 
one nutrient. A brief review of ocular 
manifestations of malnutrition is presented 
here.

V ita m in  A  D e fic ie n c y

Vitamin A deficiency affect the anterior and 
posterior segment of the eye. In the former, 
the epithelium of the conjunctiva and cornea 
undergoes keratinization and in the later, 
there is interference with regeneration of 
visual pigments ;uid specially with synthesis 
of the rhodopsin'

A. Anterior Segment (Conjunctiva and 
Cornea):
Deficiency of vitamin A leads to the 
follwoing characteristic changcs:-

Conjunctiva

1. Xerosis. The bulber conjeciiva appears 
dry and lusterless.lt is easily wrinkled, 
forming concemiric folds around the 
limbus.

patches arc usually located within the lid 
aperture and are frequently covered by fomy 
material.

3. Pigmentation. Melanin material exhibiting 
a yellowish or gray colour may be observed 
in the lower bulber conjunctiva, lower 
fornix, semiluner folds, upper lid, and 
fornix.

Cornea

In the mild stage of involvement, there is 
loss of nonmal luster, with drying and 
rcduced comeal sensitivity. Patchy areas 
resembling Bitot’s spots of the conjunctiva 
can also be seen on the comcral surface near 
the limbus.

As the disease progresses, the cornea 
becomes progressively duller and dryer. In 
the severe stages, infiltrates are formed and 
the pjcripheral cornea becomes vascularized. 
Epithilial erosion, ulccraUon, infccfion, and 
ultimately perforation may develop.

Keratomalacia, the last stage of vitamin A 
deficiency is characterized by desication and 
necrosis of the comea.

B. Posterior Segm ent (Retina)

The earliest sign of vitamin A deficiency is 
night blindness^ In patients with night 
blindness (nyctalopia), vision is adequate in 
moderate lighting, but poor in dim 
illumination such as in a movie theater. The 
eye became incapable of adapting to lower 
light intensities and visual field may become 
constricted^. Night blindness also occurs as 
heriditery and congenital defects, in 
pigmentary degeneration of retina, and with 
retinal changes found in Oguchi's diseased

Vitamin B Com plex D eficiency  
The vitamin B complex is composed of
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.scrvcral water soluble substances (thiamine, 
ribollavinc, nicotinic acid, panlothionic 
acid, pyridoxin , choline, inositol, 
cyanocobalamin ctc.) and it is diri'icult to 
relate eye changes to any one of these 
specilic entities.

Patients with vitamin R complex dcliciency 
present a multiplicity of complaints. 
Clinically, one may find a wide spectrum ol 
eye involvement, ranging from mild 
sysploms of photophobia, lacrimal ion, 
angular blepherokcrat oconjunctiviiics and 
circumcomcal inection to seiA'crc conical 
vascularization, optic neuritie, alrophy, 
night blindness, and nutritional amblynia 

(Tablc-2).
C orneal vascularizalion

Comeal va.scularization causcd by deficiency 
in riboflavin has been documented in 
animals, but in humans, covincing evidence 
has been lacking.

C orneal Epithelia l Dystrophy
Clinically, this appears as a Ibrm of 
superficial keratitis. The conical epithelium 
has di.screte grayish-white dots arranged in 
parttems of double lines traversing ihc 
cornea at the tower pupillary IcvcH Ceniral 
scotomas have been reported in about 507, 
of the cases. Freciuenily the comeal lesion is 
as.sociated with nutritional amblyopia, 
however, the exact cau.se of comeal lesion is 
still controversial '.

Involvement of extrinsic ocular muscle 
leading to 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 (riboflavine)^. 
Riboflavine deficiency probably acts by 
interference of normal gluco.se mctabolims^.

In tobacco amblyopia, deficiency of vitamin 
B |2 has been implicated'^ and there is in fact̂  
sosmc as.sociation between this type of 
embloypia and that seen in pernicious 
anaemia.

Mtaniin C Defieieny

Viiamin C deficiency affects the eye as a 
hemorrhagic d i a t h e s i s ' T h e  sites of 
hemorrhage are found in the lids, conjcctiva, 
anterior chamber, iris, Ihe retina. Bleeding 
into skin of the lids appears as petechial 
hemorrhage. Inlraorbital hemorrhage in 
infaniile scurvy manifest clinically as 
spontenous proplosis'”.

Deficiency of vitamin C is also responsible 
for delayed healing of corneal wounds and 
ulcers, due to failure of formation of 
collagen

Vitamin D Drfieiency

Although eye signs causcd by vitamin D 
deficiency are rare, lamcller cataract has 
been mentioned in Duka - Elder's lext"̂ . In 
children with rickets and in adults with 
osteomalacia, the lens should be searched 
for opacities that may be responsible for the 
diminution of vision.

Viiamin D intoxication: It is a special interest 
to note that large doses of vitamin D (150, 
000 lo 160,000 I.U. daily) have led to eye 
disturbances, clinically mainfcsted as 
photphobia and calcific deposits in the 
conjunctiva and comea'^-'^. Imporvemcnt 
was noted by withdrawal of the vitamin.
Viiamin K D eficiency

Deficiency of vitamin K in late pregnancy is 
probably responsible for higher incidence of 
retinaf hemorrhage in newborn'^.

Vitamin E Deficiency

Deficiency of vitamin E have recently been 
found to be responsib le . for electro- 
physiological retinal dysfunction, visual 
field defect and pigmentary degeneralion of 
the retina*'’’'-'’-'^-'’̂ . Supplementation of 
large doses of viiamin E has been found lo 
be effective in preventing retinopathy of 
p r e m a t u r i t \ r e t i n o p a t h y  of 
abctalipoprofeinacmia^'’ and early cataract 
fo rm ation^ ',  Vit. E is also effective in
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prcvcming and reducing the sevcriiy of 
rctrolenlal (ibroplassia in prcmalurc iiifanls 
exposed lo prolonged high oxygen tension 
in incubator^^.

The mode of action of vitamin E in liic retina 
is poorly understood. Vitamin E is an 
anlioxident which can scavange free radiclcs 
and thus protect membrance lipids from 
peroxidation, ll is nonnally present in iiigh 
concentration in the memberanes of rod 
outer segments of tiie relina^^ an area whicli 
is particularly susccptable lo peroxidation. 
This is becuase it contains higli 
concentration of poly unsaturated fatty 
acids^"* is exposed to a plentiful supply of 
oxygen, and light is known to enhance 
peroxidation^-"’. A dellciency of vitamin E is 
therefore likely lo accentuatc pcroxidative 
damage to Ihe retina and also increase 
oxidative destruclion of vitamin E'^.

Combine deficiency of vitamin A and E has 
been found lo be resulted in a synergistically 
delecierius effecl on the retina ofrais’-'’.

Deficiency of certain minerals like calcium, 
zinc, copper, chromium and has been 
reported lo produce eye changcs in 
experimental animals*.
Protein D eficiency

Protein deficiency is seen endemically in the 
tropical and subtropical countries where 
malulrilion commonly occurs, and else 
where in times of famine. Young patients 
are particularly prone to servere protein 
deficicncy (Kwashiorkor), even though they 
may gelling adequate supply of calorics, 
such as on a rice or maize diet"*.

In protein deficiency, the conjunctival 
ves.sels may, appears balanced, giving rise 
lo a procelain-like appearance of the sclera. 
The incidnence of marginal blcpharilis and 
stye is increased'.

Polymorphic Superficial Keratopathy: The 
corneal lesions observed in protein

deltc icncy consists lo patches of 
degenerative changes in the epithelial cells, 
associated with round or oval /.ones of 
infiltration in ihe subepilhelial tissues. 
Ulceration may occur, but usually does not 
penelratc Rowan’s membbrance'^.

Xerosis and Keratomalacia have been 
described in young children with 
Kwashiorkor^^’. However, in these cases 
vitamin deficiencies may also be the 
con ir ibu ting  factors. The corneal 
manifeslation bccomes more evident in the 
temiinal stages.
Prolonged dietary deficiency of certain 
am ino-acids  such as tryp tophan , 
phenylalanine and hislidin, can contribute to 
the produclion of cataraclus changes in the 
lens of experimental animals'^’**’̂ '̂ .

Other instances of eye involvement such as 
subconjunctival hemorrhage, faulty dark 
adaption, night blindness, optic atrophy, 
and increased myopia, are thought lo be 
related to protein dificiency, but deficiency 
in other nutrients can al.so be cosnlributing 
factor.

Carbohydrate Malnutrition
Ocular changes can occur in defective 
ulili/.ation of carbohydrate rather ihcn actual 
deficiency, as seen in diabetes mellilus, 
hypergalaclosemia etc.

Cataract can developed in infantile 
hyoglycemia, a group of disease in which 
low plasma glucose levels are present^*^. 
However, evidence to support the widely 
circulated concepl that human senile 
cataracts may caused by decreased glucose 
metabolism or lens anoxia is not available^'^

Galactose induced cataract is found in 
animals fed a diet rich in lactose or galactose 
and in young human being with a congential 
deficiency of the enzyme involved in 
galactose metabolism. Simoons has noted
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Table 1. O c u l a r  M  a n i f c s u t t i o n  o f M a l n u l r i t i o n

Analoniy Palliology Viiamin Dclicicncy Protdin
del'iciencv

M ( omiilc\
A H. Ni Bf, B,2 C D F  

cin
Lids 1 ly perk oral os is 

ol'skin and 
mucus membrane 
Angular blephcro 
conjunclivilis..
1 Icmorrhai:c

+

+ +

+
C onjuncliva Wrinkling 

Xerosis 
Bitot's spcMs 
Pigmental ion 
1 lemoniiaue

+
++
++
+

+
Comea Keratomalacia

Va.sculari/.ation
Fpilh. Keratitis
Ulceration
llyixipyon
Xerosis
Leukoma
PSK*=

+
++
++

+ + 
+

+
+

Anieiior
Chamber

1 Icmorrhage +

Ins 1 Icmonhaiie +
Lens Lamellar Cat. ±  + + +

Fundus
Macular Stripling 
Macular pallor 
Optic atrophy 
Opiic neuritis 
Retinal 
1 lamoniiage 
degeneral ion

+
+

+  +
+  +  ±  +

+
+

Orbit llemoiThage 
Proplosis "

+

±  +
V ision Nactalopi

Pholophobia
Amblyopia

+ +
+  +

+  +
( + ) indicates presence ol corrchiiion.
(±) Indicales equivocal presence ol'corrclalion. 

*Po!ymoipliic Superilcial l<cralopalhy.
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Tabic 2. Correlation o f Nutritional Deficiencies n ilh Ocular and Systemic Manifestatum
Nulrilionai
Factors

Eye fnvolvcmcnt Systemic and other Manil'estations

Vitamin A Xerosis (nutrilional) 
xeropiithalmia, Biiot's 
sp<ns
keratomalacia Niglit 
Blindness

f-alty epiphyseal Iwne fomiation 
defective tooth enamel, kcratini- 
zation of mucous membrane and 
skin, retered growth.

Vitamin B 
Complex
Thiamine (B|) 

Riboflavin

Accommodative Faliyiie 
Nutritional amblyopia

I^eriberi, Wernicke's syndrome, 
nystigmus,pcripheral polyneuro­
pathy.

(B2) Aribollavinosis (Phot­
ophobia, blurred vision, 
burning and ilching of 
eyes, comeal vascula- 
ri/ation and cataract 
lonnation.

Cheilosis, angular stomatitis, 
dennatitis.

Niacin Conjunctivitis, Optic 
alrophy,ocular i>roplo- 
sis.

Pellcgra, stomatitis, glositis

Pyridoxin
(B6) Angular blepharo- 

conjunctiviiis
Seborrhea like skin lesions, 
neiA'c inllamation; cpileptic fbmi 
u ith convulsion in infants; anaemia.

Cyanocoba­
lamin (B12)

Amblyopia 
(tobaco amblyopia)

Pernicious anemia

Vitamin C 1 lemorrhagic diathesis 
(lids, orbit, conjunc­
tiva, anlerior chamber 
iris, retina).
Delayed healing of 
comeal ulcer and 
wound.

Scurvy (irritability, slow growth 
susceptibility lo infection, poor 
wound healing, hemorrhage, loose 
teeth, gingivitis.

Viiamin D Lamellar cataract [pickets and osteomalacia
Viiamin F Retinal degeneration 

early caianict 
formation.

Inleriiliiy and early senile 
changes.

PiDtcin Polymorphic superfi­
cial keratopathy. 
Cataract fomiation.

Kwashiorkor (protein malnutrition)
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the high incidcncc of senile cataract in some 
group of people who consume large 
quantities of milk and lactosc rich diary 
products and who in addition have a high 
frequency of persistant loctose activity in 
adult life.

Lipid  M alnutrition

The lipids arc major components of the lens 
fibre membrances and either decrease in 
their synthesis or impaired degradation 
bring about membrance damage and lens 
opacities. It is observed that cataracts 
deve lop  in hum ans treated with 
anticholesterolemic agents such as triparanol 
On the other hand, cataracts are present in 
cholesterolemic Xanthomatosis, an inborn 
error of cholesterol degradation^^

D is c u s s i o n s

The preservation and promotion of eye sight 
is always affected by malnutrition. 
Opthalmic manifestation of this conditions 
arc highly prevalent in developing countries 
like Bangladesh. Since malnutrition is the 
outcome of serveral factors, the problem can 
best be solved by taking action 
simultaneously at Family, Community, 
National and International levels. It requires 
a co-ordinated approach like changing of 
food habit, education of health and 
nulrilion, increasing production of food, 
nutritional intervention programe, and 
nutrition related health activity such as 
immunization, family planning etc. It calls- 
for a comprehensive programme of socio­
economic development of the entire country.
Awamess o f  the eye changes that occur in 
theeariy and late stages of nutritional 
deficiency disease would hopefully alert the 
clinician and the nutritionist to make an early 
diagnosis, initiate appropriate intervention 
program and thus prevent reversible disease 
from drifting into catastrophic sequelae.

Summary

Deficiencies of viiamin A, the viiamin B 
complex, viiamin C, vitamin D and protein 
have been increminated as the causative 
factors in nutritional diseases associated 
wiih ocular manifestations. In recent years, 
deficiency of vitamin E is also balmed to be 
responsible for may visual abnormalities.
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