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ABSTRACT

Introduction:

The increased prevalence of metabolic syndromest®iining a significant
public health challengét is a known significant risk factor for developmeof car-
diovascular diseases, cerebrovascular diseasediavetes mellitus type Associa-
tion of metabolic syndrome to age related cataglaycoma, macular degeneration
and intraocular pressure has been emphasized @radestudies. The present study

was carried out to assess the ocular manifestatiomgtabolic syndrome

Methodology:

The current study was the hospital based prosgectioss sectional study of
Ocular associations of metabolic syndrome conduatadng 20-80 years old pa-
tients attending at KLES Dr. Prabhakar kore hospitel medical research Centre,
Belagavi from Aug 2022- Jul 2023. The study sulgeetere enrolled in study by
convenient sampling method who fulfilled inclusi@exclusion criteria after ob-
taining the informed consent. All subjects underndgtailed and thorough clinical
history & ocular examination. Abdominal obesity tmgasuring waist circumference
& waist to hip ratio. Serum lipid measurements gsiasting samples, to analyse
Total Cholesterol, Plasma triglycerides, Plasmad hignsity lipoprotein (HDL) cho-
lesterol. Blood pressure measurement using Sphy@nometer. Fasting plasma
glucose was also measured.

Results:
Total 102 study subjects were enrolled in this wgtuche mean age of subject was
55.85 + 11.08 years. About 61 (59.8%) were malas 4 (40.2%) were females.

About 77 (75.49%) subjects had diminution of visiontheir right eye while 71

viii



(69.61%) had diminution of vision in their left eyehe mean duration of diminution
of vision was 12.1 + 9.93 months. Regarding hypesitsn, the mean duration was
27.15 = 28.41 months. The mean duration of diab®tus was 4.47 £ 4.17 years.
The most common ocular manifestation was catamiciwed by Diabetic retinopa-
thy. The mean of right eye IOP 16.46 = 4.91 mmHge Tean IOP of left eye 15.74
+ 4.69 mmHg. The mean SBP was156.71 + 13.46 mmHg.riiean DBP was 88.02
+ 6.45 mmHg. Ocular manifestations exhibit a sigaifitly higher mean age com-
pared to those without ocular manifestations(p &0)0Both systolic blood pressure
(SBP) and diastolic blood pressure (DBP) are sicgnitly elevated in subjects with
ocular manifestations in comparison to those withou

Conclusion: The findings of this study concluded that patiemith age between 45
to 65 years were more at risk of developing ocuoanifestation in metabolic syn-
drome. Amongst the study subjects selected it wand that cataract was the most
common ocular manifestation followed by diabetic h§pertensive retinopathy.
Where as Glaucoma & ARMD were diagnosed in equavagence followed by lid
Xanthoma and central retinal vein occlusion.

Key words : Metabolic syndrome, Ocular manifestation, Catama@betic retinopa-

thy, Hypertensive retinopathy
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Introduction

INTRODUCTION

In 1920s, Kylin described metabolic syndrome asuater of conditions like
hyperglycaemia, hypertension, and gblitvo decades later, adiposity was associated
with metabolic conditions like cardiovascular dises and diabetésMetabolic
syndrome was once known as "Syndrome X" until9%8 popularisation by Reavén.
When it comes to the specifics, the three most lawpdefinitions put out by the
WHO, the European Group for the Study of InsulinsiR&nce (EGIR), and the
National Cholesterol Education Program—Third Adleatment Panel (NCEP ATP
[ll) are very similar. However, you might find défifences in the clinical criteria used
to identify these components. They emphasize onr foare components:
dyslipidaemia, obesity, hypertension, and insuliesistancé. Pathogenesis of
metabolic syndrome is complex and cannot be eltmidaompletely; however, two
potential causative factors central obesity andlingesistance appear to stand out.
Altered cellular pathways associated with metabaindrome contributing to
elevated oxidative stress and cellular senesceanelead to end organ damage.
Several other factors like genetics, pro-infammatstate, ageing, hormonal

dysregulation and inactive lifestyle can be assediavith metabolic syndronfe.

In terms of public health, the increasing incidentenetabolic syndrome is a
big concerrl. Nearly a quarter of the world's population hasabelic syndrome, says
the International Diabetes Federatfomiabetes mellitus type 2, cardiovascular
disease, and cerebrovascular disease are all kimla significantly increased by?it.
It has been shown in multiple research that metalsyindrome is associated with

age-related cataract, glaucoma, macular degeneratial intraocular pressute.
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Introduction

Individual components of this syndrome have beery lterm linked with
development of multiple eye diseadédhe ocular diseases like diabetic retinopathy,
glaucoma and cataract that are known to causenviegs have been associated with
diabetes and hypertensithRetinopathy, cataracts, intraocular pressure,capceye
illness are all linked to metabolic syndrome, adouy to research published in 2020
by Lima Fontes M et &’ Wu KY et al in 2022, found a positive link of asition
between ocular hypertension and central corneekuieiss with metabolic syndrome
in Olmsted country? In their 2016 study, Poh et al. detailed the gngibody of data
connecting certain metabolic syndrome risk facttwsocular diseases, such as
glaucoma and ARMD, respectivelyChopra et al in 2012 found a link between
metabolic syndrome and central retinal artery aiolu that potentially could lead to
vision loss. However, the evidence of associatioas wiound to be weak.
Inflammation of the small and larger vessels of agd dysfunction of endothelium

has also been positively linked with metabolic spnae’

No studies have been conducted in a tertiary caspital environment to
assess correlations between ocular symptoms andboiet syndrome in Indian
population. Finding the growing body of informatibnking metabolic syndrome to
ocular disorders would aid in reducing the likebdoof developing these conditions
and preventing damage that might result in irralaégsvision loss. Studying ocular
symptoms of metabolic syndrome was, hence, theindriforce behind our
investigation. In addition to oculomotor nerve palsataracts, primary open angle
glaucoma, hypertensive retinopathy, diabetic rettby, Lipemia retinalis, age-
related maculopathy, central retinal artery ocdasind central retinal vein occlusion,
the study aims to determine whether these conditiare linked to metabolic

syndrome.
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Objectives

OBJECTIVES

1) To assess the ocular manifestations in metabatidreyne.
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Review Of Literature

REVIEW OF LITERATURE

Central obesity, insulin resistance, hypertriglydemia,
hypercholesterolemia, hypertension, and decreaggddensity lipoprotein (HDL)-
cholesterol concentrations are the hallmarks ofabwic syndrome (MetS), also
referred to as syndrome ‘X. ' It is acknowledged as a worldwide health risk
associated with contemporary lifestyles becausbetlevated risk of cardiovascular
disease and other eye conditions such diabetinomdihy, cataract, age-related
macular degeneration, glaucoma, and dry eye syralrbtatS prevalence is similar to
type 2 diabetes and obesity prevalence. MetS ikedinto a higher risk of

cardiovascular diseases and is found in about 852BM patients®
Pathophysiology

Among the processes that are thought to play amnai@ in the development
of Metabolic Syndrome are insulin resistance, -clromnflammation, and

neurohormonal activation.

* Insulin Resistance: The pancreatic beta cells seléasulin when blood
sugar levels are too high. This hormone incredsesiver's, muscles', and
adipose tissues' absorption of glucose while btagkipolysis and hepatic
gluconeogenesis. Insulin is less able to contqoblyisis when adipose
tissues develop insulin resistance. Because of gdsaro the insulin
signalling cascade in multiple organs, this raibksod free fatty acids

(FFAs) and subsequently insulin resistatce.
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Review Of Literature

» Chronic inflammation: The high levels of numeroaammatory markers
(IL-6, C-reactive protein, and TN§ may be explained by the pro-
inflammatory state ultimately caused by the mudtiphthogenic pathways
that lead to the development of MéfS.

* Neurohormonal activation: The renin-angiotensinoggstem is triggered.
Adipose tissue stimulates the angiotensin-convgrténzyme, which
results in the production of the peptide angiotemis{Ang Il). Obesity and
insulin resistance were found to be associated &léhated plasma Ang Il

levels®®

Fig 1. Anatomy of the eye

Anatomy of Eye

To understand the ocular structures and the relaisdases cased by
metabolic syndrome, it is very important to knowe #matomy of eye. A specialised

sensory organ situated within the bone orbit iseéhe. There are three layers to the
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eyeball: the fibrous sclera and cornea, the vasavaa, and the nervous retina. The
retina is the most important layer when it comegnacessing information from the
outside world. The back of the eye is home to thicanerve (CN II), which carries
visual information from the retina to the brain.ipaise tissue encircles the eyeball as
it rests inside the orbit. Each eye has a thixilfle tissue covering that is known as
the lid. These function as shutters to protecteyes from damaging light and debris.
It is surrounded by a fine fascial coating called Tenon's capsule. The sclera is a
thin, opaque membrane that covers the posteriaiopopf the eye. The anterior
bulbar conjunctiva and Tenon's capsule both caverstlera's outer surface. There
may be a suprachoroidal area between its inneaseirind the choroid. Episclera,
scleral stroma and lamina fusca are the threendiste layers of sclera. The anterior
continuous sclera and thin, avascular cornea makeha front one-sixth of the
eyeball. In anatomy, the Ilimbus is the transitionabne between the
conjunctivocorneal and corneoscleral junctions, clhiis located around the
circumcornea. A 2 mm broad surgical limbus separ#te transparent cornea from
the opaque sclera around the eye. The primary laslayer of the eye is uvea. It is
comprised of three interconnected sections. Theierois as follows: choroid, ciliary
body, and iris, from back to front. Two smooth mascthe sphincter pupillae and the
dilater pupillae, give the iris its contractile ktlyi A small hole, known as the pupil, is
located anterior to the iris. The creation of agquseoccurs in the ciliary body, which
is the anterior projection of the choroid at oraa®. In glaucoma and in maintaining
intraocular pressure, the dynamics of aqueous humlay a pivotal role. Pars plana
describes the smooth back of the ciliary body aad plicata describes the front, the

corona ciliaris.
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Fig 2: Structure of crystalline lens.

Inside each eye are two components called theovsréody and the lens that
work together to cause refraction. Parts of théseyefractive medium include the
vitreous body, lens, cornea, and aqueous humotwat8d midway between the
vitreous and iris in the patellar fossa, the lena clear, biconvex crystalline structure
that is nerve-free. The three distinct parts are lgns capsule, the anterior lens
epithelium, and the lens substance or fibres. Titer@mr and posterior chambers,
which hold the aqueous humour, are visible in the'se cross-section. The
intersection of the iris and cornea is locatedha anterior chamber of the eyeball.
Between the lens and the iris is a small, slit-sldapollow that is known as the

posterior chamber.

Fig 3: Vitreous Humour
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A hydrophilic gel, vitreous humour is see-througid aolourless. It provides
structural support for the eye and aids in visualkcfions. The lens and ciliary body
form the anterior boundary of the vitreous cawtile the retina forms the posterior
boundary. It may help prevent cataracts and keeetfis transparent by reducing the

damage that reactive oxygen species do to theslprsteing?®
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Fig 4: Anatomy of Retina

The choroid is the area of the eyeball's vascutat ¢hat is located most
posteriorly. It is absent on the posterior poldhaf eye, where the optic nerve leaves

the eyeball, and it extends from the optic disth®ora serrata.
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1. Pigment epithelium of the retina
2. Rod and cone layer

3. The outer limiting membrane

4. The outer nuclear layer

5. The outer plexiform layer

6. The inner nuclear layer

7. The inner plexiform layer

8. Layer of ganglion cells

9. Layer of nerve fibres

10.The internal limiting membrane

RETINAL BLOOD SUPPLY :-

Fig 6: Blood supply of retina

The choriocapillaris supplies nourishment to thgngnt epithelium, outer
nuclear layer, rod and cone layer, corneal liniagd external limiting membrane,
among other layers of the eye. The six inner lagétbe retina that receive blood and

oxygen from a central retinal artery are the limgtimembrane, nerve fiber layer,
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inner plexiform layer, inner ganglion cell layernda inner nuclear layer. The
choriocapillaris and the central retinal artery mailp the two layers that make up the

plexiform outer layer.

The principal blood vessel that provides blood to favea is the
choriocapillaris. The superior and inferior tempdosanches of the central retinal
artery give blood to the macular region. The cdioral artery, which supplies blood
to the macula, can occasionally be seen insidéetnporal margin of the disc. When

a central retinal artery blockage is present, lp$iéo preserve center vision.

Structures of the eye most commonly affected in mabolic syndrome:

e Lids
e Cornea

* Angles of anterior chamber

* Lens

* Uvea

* Vitreous

* Retina

* Optic disc

Metabolic syndrome and retinal microvascular change

Common risk factors for retinopathy and associatecdrovascular diseases
include diabetes and hypertension. Furthermore SMetassociated with endothelial
dysfunction in both large and small vessels, inftaation, and atherosclerosis in

major arteries’
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Tien yin wong et al. conducted a cross-sectionalystn 2004 to look into the
relationship between metabolic syndrome and retiniatovascular abnormalitie&
There were 11,265 participants in the researchgimgnin age from 49 to 73.
Microaneurysms, retinal haemorrhages, arteriovengoking, and focal arteriolar
constriction are examples of retinal microvascidgmptoms. To identify these, a
standardised technique was used to examine refihatographs. Retinopathy,
arteriovenous nicking, focal arteriolar constriotiogeneralized retinal arteriolar
narrowing, and generalized retinal venular dilamatiwere reported to be more
common in those with metabolic syndrome. Even ffegre were associations with
venular dilatation, localized arteriolar constiactj or generalized arteriolar narrowing

in those without diabetes or hypertension.

As to the 2009 report of Saito et al. on the Jdpablic Health Centre-based
Prospective (JPHC) Stud912,412 males and 21,639 females, aged 40-69 ywehcs,
did not have a history of cancer or cardiovasculsease (CVD) had baseline
assessments of metabolic risk factors. Metabolzlyme patients exhibited smaller
retinal artery diameters and larger retinal vendi@meters, findings that were in
agreement with those of Tien yin wong et al. In20&searchers from Japan (Zhao et

al. ) found comparable outcomes.

Metabolic syndrome and cataract

An essential part of the eye's refractive systetheaslens. With an estimated
17 million victims in 2002, cataract was the leagdicause of blindness globally,
according to the World Health OrganisatfdrThe informal definition of a cataract is
an optical defect in the lens large enough to cadigée to disperse noticeably. The

process of cataract development has long been hihdagnclude the denaturation,
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coagulation, agglutination, or precipitation of wak lens proteins. Half of the
world's blindness and 33% of visual impairment eaesed by it, making it a huge
public health concern. The most common form of reatathat develops over time is
called "age-related cataract," and it strikes am@hwomen equally after the age of 50.
Although the illness often affects both eyes eguallnearly invariably manifests in
one eye first. Pre-senile cataract is a disordemwhich cataractous alterations
resembling senile cataract appear before the agéyfDiabetes mellitus is one of
the most common causes of pre-senile cataractadtlbng been recognized that

diabetes and hyperglycaemia raise the risk of aetafevelopmerft

The primary phase of cataract formation is the audation of protein or
yellow-brown pigment clumps in the lens that redligbt transmission to the retina
at the back of the eye. The breakdown of lens pretdue to ageing is the most
prevalent cause, while conditions like diabetes higth blood pressure may hasten
this process. If the lens's ability to remove riv@ctoxygen species decreases or

oxidative stress increases, the lens may become opaqué?

Cataracts may develop in hyperglycaemic patients wuoxidative stress,
increased nonenzymatic glycation of lens protegrsgd activation of the polyol
pathway, which results in sorbitol build&bSorbitol is produced from glucose by the
enzyme aldose reductase. Polyol dehydrogenasddrarsssorbitan into fructose, a
glycolysis substrate that is not as ideal. Sortarad fructose both have the ability to

raise osmotic pressure, which might be useful émtiolling the lens's volume.
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Two kinds of cataracts are linked to diabetes:

Fig 7: Cataract

1. Diabetics often experience the onset and ramdrpssion of senile cataracts at a

young age.

2. "Snowflake cataract" and "snowstorm catarae' alternative names for the same
kind of diabetic cataract. This rare condition, g¥htypically strikes young people, is
caused by osmotic overhydration of the lens. Abismiraccumulates during glucose
metabolism by NADPH+ dependent aldose reductasaptis overhydration of the
lens occurs. An enormous amount of fluid vacuol@gllup beneath the anterior and
posterior capsules prior to the appearance ofevdatsnowflake-like white opacities

in the cortex®

. | ]

Nuclesr calaract Cortical cataract Posterior Sub Anterior Sub
capsular cataract  gapgnlar cataract

| W
I:_,'nn{li.:\-]'|||.'|| rataract lraumatic cataract Radiation cataract Lamellar cataract

Fig 8: Different types of cataract
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Types of cataracts:

Nuclear cataracts

Cortical cataracts

Posterior subcapsular cataracts
Anterior subcapsular cataracts
Congenital cataracts
Traumatic cataracts

Radiation cataracts

Lamellar or zonular cataracts

Clinical features:

1. Glare

2. Uniocular polyopia

3. Coloured halos

4. Early stages of cataract can cause blurred orrtistwision, as well as cloudy or
partially cloudy vision.

5. Deterioration of vision

An increased risk of backward subcapsular, nuclaad, cortical cataracts is
associated with a higher body mass index. Obeagybeen linked to cataract through
endothelial dysfunction, inflammation, and oxidatistres$® Cataracts have been
linked to inflammatory markers such as intraceladhesion molecule-1, C-reactive
protein, and interleukin-8. There is conflicting evidence linking hypertensitm
cataracts. Preliminary data from animal researcbgesis that changes in the
extracellular fluid volume, ciliary body statusagequate ion transport at the lens
epithelium, and modifications in the lens capsubetstein structures could all play a

role in the development of cataratts.
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A correlation between MetS and cataract has been gethe majority of
observational studies. Cataract prevalence incteasth rising MetS component
numbers in both men and women, according to thgapiore Malay Eye Study,
which surveyed 3,280 Malay individuals between diges of 40 and 80. The three
primary components of MetS—diabetes and hypertersigere all significantly
correlated with cataract in this research. A catanas four times as likely to occur in
those who also had diabetes and high blood presSerem lipids, HDL, and body
mass index were not shown to be associated witira@s in this study. Metabolic

syndrome was positively correlated with all subtypécortical cataract

The Blue Mountains Eye study, which tracked 3654iae citizens in
Australia for ten years, discovered that MetS dleddhe prevalence of all cataract
subtypes, including posterior subcapsular cata(RSC), cortical, and nucle3.
Ghaem Maralani et al. discovered that at 5 yeamtical and posterior subcapsular
cataracts were more common in the same group qfi@edth MetS alterations” In
a similar vein, Paunksnis et al. found that Met$ masociated with cataracts in a
European survey of middle-aged men and wofRdDataracts are more common in
MetS patients, according to Bojarskiene et al. liespe fact that this association was

only statistically significant in femalé’s.
Metabolic syndrome and glaucoma

Definition: The disease known as glaucoma is alstualgroup of related
conditions. The optic disc takes on a certain afpez and develops a pattern of
permanent visual field abnormalities due to progjkes optic neuropathy. Elevated

intraocular pressure is often, but not always,raggm of glaucoma?
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Fig 9: Normal optic nerve head and Glaucomatous cygpng

Aqueous humor dynamics are crucial to the pathagisnef glaucoma. It mostly
affects ocular structures like the ciliary bodyteaior chamber angle, and aqueous

outflow systent>

Fig 10: Angle of anterior chamber

It advances over time and is the primary cause eximpnent blindness
worldwide3® Intraocular pressure (IOP) is the most prevaldésk rfactor for
glaucoma, while there are other ones as well. Rigrreason, situations in which the
IOP is consistently high but glaucomatous damagdsent are referred to as "ocular
hypertension.” Disc cupping and other abnormalitiethe visual field are indicative
of normal or low tension glaucoma (NTG/LTG), a ctiath when the intraocular

pressure (IOP) is normal or Iotf.
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Fig 11: Aqueous humour drainage

Aqueous Humour Drainage

Water humour passes through the pupil and moves fre rear chamber into
the front chamber, meeting some physiological taste along route.
Two pathways allow the water to exit the anterioamber:
1. Trabecular (conventional) outflow
A. Passive filter mechanisms
B. Agueous outflow active pump mechanism
2. Uveoscleral (unconventional) outflow
Classification:

A. Congenital/developmental glaucoma
1. Primary congenital glaucoma

2. Developmental glaucoma
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B. Primary adult glaucoma

1. Primary open-angle glaucoma (POAG)
In this kind of primary glaucoma, the elevationir@faocular pressure has no apparent

ocular or systemic origin. It is typically charatsed by:

. Slowly progressive raised intraocular pressure (=21 mm Hg recorded on at least few
occasions) associated with,

. Open normal appearing anterior chamber angle
. Characteristic optic disc cupping
. Specific visual field defects

2. Primary angle-closure glaucoma (PACG)

In primary angle closure disease, tf
peripheral iris presses against the trabect

meshwork (TM), further narrowing the anterig

x& E\

chamber and obstructing the passage of aqud__
Fig 12: Primary angle closure
outflow. glaucoma

3. Primary mixed mechanism glaucoma

C. Secondary glaucoma

An elevated intraocular pressure can

caused by a variety of ocular or syste

Fig 13: Neovascular glaucoma

illnesses. That is why the symptoms might be
either caused by the main illness or by the

consequences of increased intraocular pressurdrifgary open-angle glaucoma.
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The force that the contents of the eyeball exertheneyeball's outer layers is
known as intraocular pressure (IOP). With an aveagssure of 15.5 £2.57 mm Hg,
the normal intraocular pressure (IOP) stays withim normal range of 10.5 to 20.5
mm Hg because of the dynamic equilibrium between generation of aqueous
humour, its outflow, and the pressure in the eprstiveins.In primary angle closure
disease, the peripheral iris presses against #ieedular meshwork (TM), further

narrowing the anterior chamber and obstructingptiesage of aqueous outfl&iv.

Systemic blood pressure is correlated with intréarcpressure, according to
many research. When blood pressure fluctuates fisignily, intraocular pressure
(IOP) changes just slightly. According to Bulpitichcolleagues, a 2 mmHg increase
in intraocular pressure (IOP) would necessitat®@ rhmHg rise in systemic blood
pressure. In a normal heart, the intraocular presf®P) changes by 1-3 mm Hg
with each cardiac cycle. The extent of this inttdac pressure fluctuation is related to
both the change in artery pressure and the heigtiteoocular pressure. There is a
weak correlation between systemic hypertensiongiaacoma; most of the impact is
due to changes in perfusion pressure or other lasefiects, not elevated intraocular

pressuré’

Increased intraocular pressure (IOP) is linkechtwaases in episcleral venous
pressure (EVP), which may be caused by either myster localised factors. When
episcleral venous pressure rises, intraocular pregsOP) often follows suit within a

similar range.

At this time, it is unclear how MetS is linked OFP. Some pathophysiological
linkages, including aquaporins, endocannabinoid ramtesity, and sympathetic

activation, have been uncovered in recent stu@gmpathetic hyperstimulation is
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linked to conditions like as obesity, high bloocessure, and insulin resistariCe.
Obesity, dyslipidaemia, and hyperglycaemia are ameoonditions that may arise
when the endocannabinoid system is overactive. Amnthre MetS components,
diabetes has the potential to raise intraoculsssure (IOP) or harm the blood vessels
that feed the optic nerve. Corneal stiffness duglyoation-induced collagen cross-
linking and autonomic dysfunction in diabetes botimtribute to elevated intraocular

pressure (IOP).Dyslipidemia and glaucoma are rearty linked.

Researchers Chang et al. found that individuall WetS had substantially
greater intraocular pressure (IOP) compared toethathout the condition in a 2004
analysis of clinical data from 1112 patients reitgj\health check4! An average rise
of 0.33 mm Hg in intraocular pressure (IOP) waskdioh to each extra MetS

component. Their results jived with those of a 26@fly by Oh et al. on Koreaffs.

Primary open angle glaucoma incidence was compar819 by Jung et al.
between nonobese individuals with metabolic illn@ssl metabolically fit obese
patients"f3 In the research, 4970 individuals, or 1.3% of dherall sample size, had
POAG. POAG was more common in those with high blpagssure, total cholesterol,
and fasting glucose levels. Individuals with a bodgss index (BMI) higher than 30
kg/m? were more likely to have POAG than peoplehvat normal BMI. A higher
number of MetS components was similarly linked toiacreased risk of POAG.
adults with metabolic disease or non-metaboliceds had a higher probability of
developing POAG (adjusted hazard ratio [HR], 1.998P6 CI, 1.449-1.711; adjusted
HR, 1.521; 95% CI, 1.405-1.645; adjusted HR, 1.099% CI, 0.907-1.144) in

comparison to obese adults with metabolic health.
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A case-control study conducted by Kim et al. or248,South Koreans did not
find a significant connection between MetS and NN@8rmal tension glaucoma). He

discovered that NTG is linked to hypertension aedrdased glucose tolerarfée.

Metabolic syndrome and Third nerve palsy

Anatomic course of cranial nerve Il

Midbrain
(CN 3 nucleus) A

.

CN 3 fascicles B

.

Interpeduncular fossa

.

Subarachnoid cistern (tentorial incisura)
Pupillary fibers are at superficial aspect of the nerve

.

Clivus ( lateral to posterior clinoid process) > C

.

Between superior cerebellar artery and posterior cerebral artery

Tentori cerebri

aj

Cavernous Sinus (above Trochlear nerve) D

.

Superior Orbital Fissure
Divides in superior and inferior division
Q Pupillary fibers travel with the inferior division E
Annulus of Zinn

.

Superior division: SR and levator palpebrae superioris
Inferior division: Medial rectus, inferior rectus, and inferior oblique; motor root of ciliary ganglion

Fig 14: Anatomic course of 3 cranial nerve
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The ciliary muscles, sphincter pupillae, superimiddle, inferior recti, and
inferior oblique extraocular muscles, as well aslévator palpebrae superioris of the
upper eyelid, are all supplied by the outer pargsfimetic fibres of the oculomotor

nerve. The inner somatic fibres of the nerve mgkésusecond main component.

Oculomotor nerve palsy may result from trauma, wuksc ischemia,
intracranial tumours, haemorrhage or congenitabrdisrs. The bulk of cases with
acquired nerve palsy are caused by systemic fadteramost prevalent of which are
diabetes mellitus and hypertension. These facless@oduce ischemic alterations in

the nerve?

Acquired lesions of the third nerve at differenvdis have diverse causes and

symptoms#®

®  Supranuclear lesions: Lesions at the le
pathway cause conjugate paresis of botl

® Nuclear lesions: Vascular disenses, den

® Fascicular lesions: The etiology is simil

® Basilar portion: In this region, isolated |
to aneurysms, diabetes mellitus3]and ¢

® Intracavernous portion: any lesion n t
palsies of the cranial nerve TV, cranial
V. The common etiology is diabetes. pit
fistula.

® Intraorbital portion: Trauma, tumors an

Fig 15: 3¢ Cranial nerve palsy
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Clinical Features

» Ptosis: Since the levator palpebrae superioris lausgaralysed

* Ocular deviation: Down and out position.

* Pupil: In compressive third-nerve palsy, the paialpf the sphincter pupillae
causes pupils to become fixed and dilated. Anottign of ciliary muscle
paralysis is an inability to accommodate. with cast, with ischemic lesions,
accommodation is unaffected and the pupil is fetiat.

» Diplopia: The damaged eye's deviation causes tleéurpi to fall on an

extrafoveal spot, causing this to happen.

Since the pupillary fibres are located on the peiyg of the nervous system
and get more collateral blood flow than the maumkr;, they are less likely to be
affected by ischemia in CN Il palsy that does maiude the pupil. Because of this,
atherosclerosis, diabetes mellitus, and systenmpeftgnsion are common in patients,

and migraine pupil is not always involved.

Ischemia, compression, or inflammation are all gsscauses of whole
oculomotor nerve palsy that does not impact thel ptibe majority of CN IlI palsies,
whether whole or partial, that do not affect thepipare caused by an ischemic
process. following the first four weeks, these grat start to feel better, and by the
twelve weeks following the insult, they have congle recovered. After six months
of stability, individuals who still have some visidoss may be candidates for
strabismus surgery or prisms. When this occurgecting the patient's primary and

reading positions is the major focus of strabisswgery*’
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In order to ascertain if metabolic syndrome (Me$)onnected to the onset of
third, fourth, and sixth cranial nerve palsy (CNPgye Diana Choi et al.undertook
research in 2021 The National Health Insurance Service (NHIS) ofitBoKorea
provided the 4,067,842 individuals whose ages raifigen 20 to 90 years old, whose
data was used in the analysis. CNP was more commg@ersons with MetS (n =
851,004) than in those without it (n = 3,216,838&).the number of MetS components
rose, the frequency of CNPs reduced as well. Igelscale cohort studies involving
populations, it has been proposed that MetS andaitstituent parts could be the

cause of CNP.
Metabolic syndrome and diabetic retinopathy

Changes in the retina seen in individuals with eiab mellitus are called
diabetic retinopathy. Diabetic retinopathy has Imeeanore common as people with
diabetes live longer. Many people go blind as altesf this. A significant factor in
the onset and advancement of DR is chronic hypeagimia, which damages tissues.
A person's susceptibility to the effects of hypgegemia depends on a number of
clinical factors, such as their hypertension ansgligidaemia, as well as their genetic

makeup®

Some have proposed that oxidative stress medidtes interconnected
biochemical and molecular processes of DR pathaienthat are produced by
hyperglycaemia. The generation of superoxide stasslf-sustaining cycle in which
additional reactive oxygen species (ROS) are preduas a result of metabolic
failure >® 'When intracellular ROS levels are too high, taégr gene expression in a
way that damages cells permanently. One of the ncamses of the vascular

anomalies and VEFG expression that are charadteastDR is chronic low-grade
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inflammation, which in turn causes capillary blogkaand hypoxid® Diabetic
retinopathy risk factors include ethnicity, smokingregnancy, dyslipidaemia,

uncontrolled and chronic diabetes, and uncontrdilgzertension.
Risk factors

1. Duration of diabetes

. After 10 years, 20% of type I and 25% of type II diabetics develop retinopathy.
. After 20 years, 90% of type I and 60% of type II diabetics develop retinopathy.
. After 30 years, 95% of both type I and type II diabetics develop retinopathy.

2.

Sex- Incidence is more in females than males (4:3).

3. Poor metabolic control is less important than duration, but is nevertheless relevant
to the development and progression of DR.

4. Heredity. It is transmitted as a recessive trait. The effect of heredity is more on the
proliferative retinopathy.

5. Pregnancy may accelerate diabetic retinopathy.

6. Hypertension, when associated, may also accentuate diabetic retinopathy.

7. Other risk factors include smoking, obesity, anaemia and hyperlipidaemia.

Pathogenesis

When diabetes mellitus is not under control, hylyeaemia sets in, and DR develops
from there. Diabetic retinopathy is characterisgaricroangiopathy, which is caused
by hyperglycaemia and affects the pre-capillargréstes, capillaries, and venules of

the retina.

Some of the ways in which microangiopathy can hesed by hyperglycaemia are:

1. Cellular damage.

2. Haematological and biochemical changes inducedybgiglycaemia

Page 25



Review Of Literature

\ascular and haematolagics! changes seen in
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Fig 16: Vascular and hematologica
changes in Diabetes mellitus

Classification of Diabetic Retinopathy

There are several ways that diabetic retinopathghtnbe categorised. The

following is the currently used categorization:

I. Non-proliferative diabetic retinopathy (NPDR)

e Mild NPDR

e Moderate NPDR

e Severe NPDR

e Very severe NPDR

II. Proliferative diabetic retinopathy (PDR)

III. Diabetic maculopathy

IV. Advanced diabetic eye disease (ADED)
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Classification of NPDR by ETDRS study

1. Mild NPDR

* There needs to be one microaneurysm.

2. Microaneurysms or intraretinal haemorrhage iro tar three quadrants with

moderate NPDR.

» Early-stage internal retinal microvascular abnortiesl (IRMA) and the

presence of either soft or hard exudates are luskilpe.

3.Severe NPDR- Any one of the following (4-2-1 Rule

» There are severe retinal haemorrhages and fouoarieurysms.
* Venous beads in two quadrants.

* Changes to an intraretinal microvascular abnorsndRRMA) region.

4. Very severe NPDR- Any two of the following thin@s-2-1):

e« Four corners have microaneurysms, and the retina hignificant

haemorrhages.

 Changes to a single location of intraretinal miessular abnormalities

(IRMA).
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» Two areas of venous beading.

Fig 17: Diabetic retinopathy: A-mild NPDR; B-moderate NPDR;C- severe NPDR; D-
very severe NPDR;E- early PDR;F- high-risk PDR;G-Criteria of CSME; H-focal exu-

dative diabetic maculopathy
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Researchers Keenan et al. examined retinopathyatdbolic syndrome in
2009 in addition to diabet88 A cross-sectional study with 8,205 participantsro40
years of age was carried out; 6,582 of those iddafs were not diabetics.
Retinopathy affected 3.5% of people without diabetexd 5.4% of the general
population. Research findings were no longer assediwith metabolic syndrome or
retinopathy (OR, 2.23; 95% ClI, 1.69 to 2.95), widkabetes was taken into account.
While metabolic syndrome was not associated witimopathy (OR, 1.23; 95% CI,
0.77 to 1.99), high blood pressure was (OR, 1.6% €I, 1.09 to 2.37) in the non-

diabetic group.

Hendrik A. van Leiden et al. studied 233 peoplehwiibrmal or impaired
glucose metabolism, ages 50 to 74, to determineadiseciation between smoking,
age, sex, hypertension, BMI, waist-hip ratio, serlijpid levels, and glycosylated
haemoglobin with the occurrence of retinopatfy.The cumulative incidence of
glucose metabolism was 7.3% for people with norghatdose metabolism, 13.6% for
those with impaired glucose metabolism, and 17.6f4Hose with diabetes. Age, sex,
BMI, smoking, serum triglyceride, total HDL, andm#IDL cholesterol levels were
not associated with retinopathy (P>.05 for allst@ad, glycemia, hypertension, and
abdominal obesity were revealed to be the predictdrretinopathy in the general

population.

Abdul-Ghani et al. (2016) discovered a notably Righincidence of
microvascular-related issues among diabetic patiaith MetS (46.6% vs. 26.8%, P
=.0005) in a study of Jewish individuals with typeliabetes. The study comprised
145 patients without the syndrome and 270 peoptk MietS based on NCEP-ATP

Il criteria. >
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In a 2016 multicentric study, DR and MetS were elated with either the
NCEP-ATP Il criteria (1.41 times) or the IDF criie (1.49 times) in 7859 Italian
type 2 diabetes. This study found a connection éetwMetS and DR in 638

individuals with type 1 diabetes, however it was close to statistical significanc2.

Costa et al. discovered in 2004 that among 548 g&aamas with diabetes who
met the WHO criteria for MetS, the prevalence din@pathy was higher (44% vs.

20%)>°

Patients with MetS showed a lower prevalence of(D&RR9% vs. 21.3%) than
patients without the disease, according to a csestonal study involving 1414
diabetic patients from South India. DR was more wam in people with MetS who
had had diabetes for less than ten years, as weil\women who had had the disease

for eleven to twenty years.

Retinopathy was more prevalent in those with MetSi2018 research of
1986 Asian patients with type 2 diabetes, as asdelsg NCEP-ATP 11l (37.9% in

T2D+MetS vs. 28.6% T2D without MetS P<00%).

Zhou et al. (2018) conducted a meta-analysis imaratmg twelve
observational studies that investigated the cdioglabetween MetS and diabetic
retinopathy. Researchers were unable to find albietveen MetS and DR in those
with type 1 or type 2 diabetes. Furthermore, theae no evidence linking retinopathy
to any specific MetS component. Among the varialtkdeen into account were

triglyceride levels, good cholesterol, waist-to-hgtio, and hypertensioti.
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Metabolic syndrome and Hypertensive retinopathy

Among the several eye problems that can arise fioypertension are
retinopathy, optic neuropathy, choroidopathy, amdtction of important retinal
arteries, such as the central retinal vein, bramatimal artery, and central retinal

artery.

Fundus alterations in hypertensive retinopathy symptoms of systemic

hypertension.

One aspect of the clinical presentation of hypesiten retinopathy is altered

hypertension.

* Optic neuropathy
» Choroidopathy

* Retinopathy

The American College of Cardiology/American Heart Association (ACC/AHA) suggested

the following definitions for high blood pressure in 2017.60

Category Swstolic (SBP)  Diastolic (DBP)
Elevated blood pressure | 120129 mmHg < 80 mmHg
Siage 1 hypertension [30-130 mmHg  80-89 mmlg

Siage 2 hypertension > 140 mmHg > 90 mmHg
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Pathophysiology

The degree to which hypertension is controlled mieitees the phases of
hypertensive retinopathy, which can be categor&sedasoconstrictive, sclerotic, and

exudative.

» Vasoconstrictive Phase: Retinal arteriole constmictand vasospasm limit
flow as a result of local autoregulatory processesught about by higher
luminal pressures.

« Sclerotic Phase: As the arteriol& decreases, changes occur in the AV
crossing, and silver and copper wire are implententiee endothelial wall
layers experience intimal thickening, medial hypes@, and hyaline
deterioration.

* Exudative Phase: A breached blood-brain barriet geamits plasma and
blood to escape is indicated by retinal haemorrhabard exudates, retinal

ischemia, and necrosis of smooth muscle.

Clinical types

*  Chronic hypertensive retinopathy

1. Hypertension with involutionary (senile) sclerosis

2. Chronic hypertension with compensatory arteriotderesis
* Malignant or acute hypertensive retinopathy

1. Acute hypertensive retinopathy

2. Acute hypertensive choroidopathy

3. Acute hypertensive optic neuropathy
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Staging of Hypertensive Retinopathy

Keith and Wagner classification

* Grade I. Vein concealment and the arteriolar lighflex are both mildly
attenuated, but the attenuation of the arteriotanthes is disproportionately
high.

 Grade Il. Deflection of veins at arteriovenous sings, together with
considerable generalised constriction and localeehuation of arterioles, is
known as Salu's sign.

» Grade lll. Varieties show right-angle deflectiomade Il alterations including
copper wiring of arterioles, bonnet sign, gunn sigmd banking of veins distal
to arteriovenous crossings. Additionally, there actton-wool patches, hard
exudates, and flame-shaped haemorrhages.

« Grade IV. All grade lll alterations, in addition trteriole silver-wiring and

papilledema

Fig 18: Hypertensive retinopathy: A, grade I; B, grade II; C;
grade III; D, grade IV
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Scheie classification

»  Stage 0. No visible retinal abnormalities

»  Stage 1. Diffuse arteriolar narrowing; no focal constriction

*  Stage 2. Arteriolar constriction is more noticeable when there is a focused narrowing.
. Stage 3. Focal and diffuse narrowing, with retinal haemorrhages

. Stage 4. Retinal oedema, hard exudates, optic disc edema

Fig 19: copper-wiring, arteriovenous nicking and silver-wiring seen in

hypertensive retinopathy. °*

Modified Scheie Classification of Hypertensive Retinopathy :

s Cirnde 0; Mo changes

»  Crade 1: Barely detectable antenal narrowing

¢ Urade I Obvious arterial narmowing with focal imegilanties

o Uirnde 3: Grade 2 phis retinal hemsorlages, exndates, cobton wool spots, or retimal edema
v rade 4; Gmade 3 phes papalledema

Page 34



Review Of Literature

The differential diagnosis for hypertensive retiathyy includes radiation
retinopathy, ocular ischemic syndrome, anaemia attér blood dyscrasias, and

retinal vein blockage.
Metabolic syndrome and retinal microvascular change

Diabetes and hypertension are frequently linkedretinopathy and other
microvascular disorders. Moreover, MetS is assediatith endothelial dysfunction
affecting both large and small vessels, inflamnmtiand atherosclerosis affecting

major arterie$?

In 2004, Tien Yin Wong et al. carried out a crosst®nal investigation to
look at the connection between retinal microvascwdaomalies and metabolic
syndrome.®® The 11,265 study participants ranged in age fr@mot73. Retinal
images were assessed for retinal microvasculacanalis, including arteriovenous
nicking, microaneurysms, retinal haemorrhages, laodlized arteriolar constriction,
using a standardized procedure. A higher incideoteretinopathy, localized
arteriolar constriction, arteriovenous nicking, gelized retinal arteriolar narrowing,
and generalized retinal venular dilatation was oleskto be correlated with type 2
diabetes. Associations for venular dilatation, lazea arteriolar narrowing,
generalized arteriolar narrowing, and arteriovennicking were observed even in

individuals without diabetes or hypertension.

In his 2009 research, Saito et al. provided a Eetalescription of the Japan
Public Health center-based Prospective (JPHC) stubich evaluated metabolic risk
factors at baseline in 21,639 females and 12,4128aed 40 to 69 without a history

of cancer or cardiovascular disease (CVDpatients with metabolic syndrome
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showed greater retinal venule diameters and loetaral artery diameters, which was

consistent with Tien yin wong et al.'s findings.

In 2012, Zhao et al. observed strikingly identicaltcomes in Japanese

people®
Metabolic syndrome and central retinal artery occlision

The ciliary arteries travel through the choriocipis to supply blood to the
outer retina, while the central retinal artery diggpblood to the inner retina. The
ciliary artery receives its primary branch from thghthalmic artery and thereafter
serves the anterior region via the rectus muséMsen it comes to eye diseases,
CRAO is among the most serious and pressing issuésppens when a material
inside the optic nerve blocks blood flow to the tcaihretina. Sudden, painless
blindness is a telltale sign of retinal artery tdage®*When blood flow to the inner

retinal layers is insufficient, the layers of nefires and ganglion cells bulge.

Aetiology

Emboli

» Atherosclerosis-related thrombosis
» Vascular wall inflammation

* Angio spasm

* Raised intraocular pressure

» Thrombophilic disorders

* Systemic hypotension

» Cardiac causes include arrhythmia and mitral vahedapse.
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» Rarer causes include hypercoagulation diseases (eaj contraceptives,
polycythaemia, antiphospholipid syndrome, hyperhoysteinaemia, and

sickling hemoglobinopathies) and ocular migraine.

Clinical features

Central retinal artery occlusion (CRAO)

» Visual acuity markedly reduced

* Relative afferent pupillary defect (RAPD) will beggent.

Fundus examination shows:

e Marked narrowing of retinal arteries and mild narrowing of retinal veins.

* Retina becomes milky white due to ischaemic oedema. In eyes with cilioretinal artery
part of macula remains normal in colour

e Cherry-red spot is seen in the center of macula due to vascular choroid shining through
the thin retina in foveal region, in contrast to the surrounding pale retina

e (attle tracking, 1.e., segmentation of blood column is seen in the retinal veins.

¢ Atrophic changes. In most cases retinal oedema resolves over a period  of 4-6 weeks
and atrophic changes in the form of grossly attenuated thread like arteries atrophic ap-

pearing retina and consecutive optic atrophy occur in long standing cases
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Retinal oedema encircles the fovea, with the exoemtf that particular region
of the posterior pole, because of the multilayeturea of the inner retina. The
surrounding fovea is hazy and oedematous retinty avi"cherry red spot" shaped
underlying choroid with intact retinal pigment dé@tium (RPE) standing out. The
most frequent causes of central retinal artery ustch are vasculitis, giant cell

arteritis, polyarteritis nodosa, sickle cell dissaand carotid and cardiac emboli.

Potential risk factors for the development
of chronic obstructive pulmonary disease
(CRAO) include arteriosclerosis,
persistent atrial fibrillation, congestive
cardiac failure, cerebrovascular accident,

systemic hypertension, myocardial

infarction, diabetes mellitus, and

Fig 20: Fundus finding of CRAO

rheumatic heart disease.

According to the case study by Kosarieyakovt N et al. a 52-year-old man
experienced painless loss of vision in his right éyo feeling of light) in 2005. The
lab results, which showed an increased erythrosgtémentation rate of 105 mm/h
and an elevated C-reactive protein level of 22 mgiere in line with the
fundoscopy-confirmed symptoms of CRAO. Antiphosgtidl syndrome, collagen
vascular disorders, hypercoagulable state, andularsdisease were excluded with

specific laboratory testing and fluorescein angipiry®’

A 64-year-old man's case of severe left-eye blisdribat came on suddenly,

without pain, was described in another report mhgld in 2010. Indirect
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ophthalmoscopy showed signs compatible with chroetmopathy of the eye, and
laboratory tests showed hyperglycaemia, hyperuii@enhypertriglyceridemia,
hypercholesterolemia, and a high C-reactive prdwmirl of 21 mg/L. Other systemic

illnesses were ruled out by fluorescein angiogragy immunological testg.

Central retinal vein occlusion

Both systemic and local variables linked to ageimgease the risk of retinal
vein thrombosis. It ranks just behind DR as thetrfregjuent retinal vascular disease.
The adventitial sheath, arteriovenous thickenimgl aompression of a venule at an
arteriovenous crossing are the hallmarks of ocoiusdf a branch retinal vein.
Thrombosis, turbulent flow, and the death of endldh cells are the results.
Atherosclerotic alterations in the artery may cagsatral retinal vein blockage

because the sheaths of the two vessels meetapstterior to the lamina cribrosa.

Among those living in industrialised nations, 5@ 1000 have retinal vein
occlusions, with 0.8 per 1000 experiencing centrtihal vein occlusion® There are
two forms of RVO: branch retinal vein occlusion (B8) and central retinal vein
occlusion (CRVO). Based on whether the veins amtuped or not, there are two
subtypes of central retinal vein blockage: ischeamnd non-ischemic. Some of the
variables that might lead to this condition includgeing, open-angle glaucoma,

diabetes, high cholesterol, and systemic arteyipehension.
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Aetiology

Thrombosis in the venous lumen is secondary tospresfrom an

atherosclerotic retinal artery that shares an attisewith the vein.

» Common risk factors include hypertension and dibetellitus.

* Cryoglobulinemia, leukaemia, multiple myeloma, hyipédaemia,
polycythaemia, and hyper viscosity of the blood aié conditions
characterised by abnormally thick blood.

» Arteriosclerosis, syphilis, and systemic lupus leeyhatosus can all cause
peripheral or central periphery-based phlebitithefretina.

* Increased pressure within the eye. Patients soffdriom primary open-
angle glaucoma are more likely to experience cerdtial vein blockage.

» Ocular tumours, cellulitis, erysipelas, and cavemeinus thrombosis are

examples of local causes.

Classification

1. Critical vein occlusion in the retina (CRVO).

2. It might be venous stasis retinopathy, which is-ismmemic, or haemorrhagic

retinopathy, which is ischaemic.

3. The condition known as branch retinal vein occlngiBRVO)
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Non-ischaemic CRVO

Symptoms:

» Vision loss occurs suddenly and painlessly in ore e
* The degree to which VA is compromised varies whi severity.

* Low or non-existent relative afferent pupillary @éf(RAPD).

Fundus:

Signs are present in every quadrant:
e Cotton-wool spots; optic disc and
macular oedema; haemorrhages (dot, blot,
and flame); tortuosity and dilated veins,

dots, and flames in the central retina.

e A perivenular pattern of patchy retinal

Fig 21: Non ischemic CRVO

whitening is observed at the posterior pole

in younger individuals with non-ischemic CRVO.

* Among the numerous anomalies are conditions lilsewiar disease, sclerosis,
epiretinal gliosis, macular pigmentary alteratiorsgrophic changes, and
collateral vessels in the optic disc and surrougdegions.

e Visual impairment is most commonly caused by seaondtrophy and
chronic macular oedema.

» Optociliary shunts and retinochoroidal collatei@is disc collaterals.

Page 41



Review Of Literature

Pathophysiology:

Thrombosis is caused by three primary things: hygegulability, endothelial

injury, and venous stasis.

Ischaemic central retinal vein occlusion

Symptoms include capillary closure, retinal hypoxad significantly reduced
perfusion to the retina. Most cases of visual impant are caused by macular

ischaemia and non-vascular glaucoma.

Symptoms:

Visual impairment that is both sudden and sevesepginless, and affects

just one eye. Neovascular glaucoma may sometimesaaith redness,

photophobia, and discomfort.

* Macular ischaemia is a leading cause of severe W4 a very bad
prognosis.

* RAPD is present.

* NVI- About half of the eyes may develop rubeosigis; which is

sometimes referred to as "hundred-day

glaucoma" and can lead to neovascular

glaucoma if left untreated.

Fig 22: Neovascularization of iris
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. Gonioscopy- When
neovascularization does not occur along
the edge of the pupil, it is possible for

angle neovascularization to develop.

Fig 23: Neovascularization of angle

Fundus:

. Frequent signs and
symptoms include engorgement of all
branches of the central retinal vein,
severe tortuosity, and flame-shaped
haemorrhages affecting the posterior
and peripheral retina.

. Optic disc swelling and

hyperaemia are typically present.

Fig 24: Ischemic CRVO

. Alterations to the
macula's retina and RPE, including as atrophy, ipfasia, an epiretinal
membrane, and persistent CMO, are possible.

» Exudative age-related macular degeneration-likeetinal fibrosis might
form.
* There is considerable vitreous haemorrhage anthteteovascularization.

» Optic disc collaterals.
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Branch retinal vein occlusion :

Diagnosis

» The position of the blockage determines the symptoamd VA.
Metamorphopsia and abrupt, painless blurring ofowisnay occur if the
macula is affected. Symptoms of peripheral occlusawe not always
obvious.

» The incidence of neovascular glaucoma (NVG) ardrnidovascularization

(NV1) differs significantly between CRVO and BRVO.

Fundus

e The retinal area drained by the
thrombosed vein exhibits flame-shaped and
dot-and-blot hemorrhages, together with
dilatation and tortuosity of the afflicted

venous segment.

Fig 25: Branch retinal vein . Retinal oedema and cotton-wool
occlusion
spots are possible.

* The most typical area to be damaged is the supepatal quadrant.
* In most cases, the initial symptoms go away withih2 months, but the
condition is still associated with venous sheathisgjerosis, and recurrent

bleeding.

* Retinal neovascularization is a possibility.
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* Neovascularization may lead to tractional retinatadhment, recurrent
vitreous and preretinal haemorrhage, and other Goatipns.

¢ Chronic macular oedema.

Metabolic syndrome and central retinal vein occlusin

In 2020, Dong Hui Li examined the connection betwvéee occurrence of
retinal vein occlusion (RVO) and the metabolic sgmle (METS). 23,153,600
people who had never had RVO before took partret@spective cohort study. The
subjects ranged in age from 47.64 to 13.51 yearhiNVthis group, 6,398,071
individuals (27.6%) had a diagnosis of METS, 11,439 (50.7%) were male, and
11,406,161 (49.3%) were female. RVO occurred in0O1p6rson-years at an overall
frequency of 0.947. According to the research, éhesas an increased risk of
acquiring RVO and METS for each diagnostic criteri®ne particularly significant

determinant for the development of RVO appearstelbvated blood pressufe.

Age-related macular degeneration

Age-related macular degeneration (AMD) is an eysomier that impairs
central vision. This disease is brought on by daaghe macula, which is in charge
of sharp, forward-looking vision, and can happenhwage. The macula, a light-

sensitive region near the rear of the eye, is goom@nt of the retina.

Dry ARMD and wet ARMD are the two main forms of ARM
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The most common form of AMD, called dry/atrophic Byimoves at a snail's
pace. The macula grows thinner as we become digrAMD progresses via three
distinct phases: early, medium, and late. Theomigently no treatment for late-stage

dry AMD.

A less common form of late AMD, wet AMD (sometimealled advanced
neovascular AMD) usually causes vision loss to preg more rapidly. Wet AMD
may progress from any stage of dry AMD, althoughvariably occurs in the later

stages.

Clinical features:

» Early dry AMD doesn’'t cause

Oy AL -ilE-Etige Dr .-H.I
pragin dSpiy

Fig 26: Stages of ARMD * Many patients have blurred centre

any symptoms.

« Patients with intermediate-stage

dry AMD may have minor central

vision blurriness or have difficulty

seeing in dim light.

vision and wavy or crooked straight lines in lat®B (whether dry or wet
type). This hazy region could grow or turn intoidoblack dots as time

passes.

Metabolic syndrome and age-related macular degenetian

These fundus photos illustrate the cross-sectibnklthat the Age-Related

Eye Disease Study identified between higher bodgsnadex and more advanced
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age-related macular degeneration (AMBHyperleptinemia brought on by obesity
raises systemic oxidative stress, which is recaghito be a major factor in the

development of AMD.

Researchers Haleh Ghaem Maralani et al. lookedukdirtk between MetS and
AMD in 2015. This study found no association betwddetS and early-stage
AMD.However, incidence of late ARMD was higher argaimose younger than 70
years old who had MetS. The same research alsal fithat lipid levels, obesity, and
high blood glucose levels were connected with tixetbpment of AMD at different

stages?

Howard et al® discovered that overweight nonsmoking women weogem
likely to have early and late AMD when they usediypmass index (BMI) and waist

circumference as markers.

In a cross-sectional study by Erke et al. whichuded people in Norway
between the ages of 65 and 87, it was only in wothan a link between obesity,
hypertension, and late AMD was s€érOn the other hand, a research of 21,287
people from Europe by Adams et al. showed incomsisassociations between
obesity and AMD. Actually, in women, early AMD wasversely correlated with all

obesity marker§>

Moon et al., conducted a retrospective investigato 10,449 Korean adults
and discovered a link between hyperlipidaemia adD’s early onset’® In a
research by Tomany et al., the same component iwesd| to incident geographic

atrophy; however, the inverse was true for incidesavascular AMD!
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Triglycerides >1.7 mmol/L (150 mg/dL) 21.7 mmol/L (150 mg/dL)
Men <1.03 mmol/L (40 mg/dL) <1.03 mmol/L (40 mg/dL)
HDL chol;
Women <1.29 mmol/L (50 mg/dL) <1.29 mmol/L (50 mg/dL)
Blood pressure >130/85 mmHg >130/85 mmHg
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Fig 27: Diagnostic criteria for metabolic syndrome

Waist hip ratio assessment:
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Fig 28: Waist to hip ratio measurement

Risk Female Male
Low 0.80 or below 0.95 or below
Moderate 0.81-0.85 0.96-1.0

High

0.8 or higher

1.0 or higher
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MATERIAL & METHODS

Participants in the trial, whose ages ranged froemty to eighty, were seen at
the KLES Dr. Prabhakar Kore Hospital and Medicakésch Centre in Belagavi

from August 2022 to July 2023. The hospital serasdhe site for the prospective

cross-sectional study.

The formula utilized to determine sample size is

n = p(100 - p)Z
o

Z denotes the necessary degree of confidence, netbessary sample size, p
the percentage of a state or condition that occansl d the percentage of the

maximum error.

We assume that, 50% of them will have cataract gmsubjects with
metabolic syndrome.
With percentage of maximum error as 10% at 95% idente level sample
size is given by,
n =50 x (100- 50) x (1.96Y
107

n = 96.04~ 96

A minimum of 96 people must be surveyed in orderathieve a 95%

confidence level and a 10% margin of error.

The accuracy improves as the size of the samplesgro
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Inclusion criteria :

Three out of the five components should be betwberages of 20 and 80 for this

particular situation.

1.

In this research, a big waist was defined as a snan'woman's waist

circumference of more than 102 cm or 88 cm, respadyt

Hypertriglyceridemia is defined as blood triglyaksilevels of 150 mg/dL
(1.69 mM) or above.

For men, a low HDL cholesterol level is 40 mg/dLOA mM) while for
women, it is 50 mg/dL (1.29 mM).

Blood pressure is considered high when the diastokasurement is 85 mm
Hg or the systolic reading is 130 mm Hg.

A fasting glucose concentration of 110 mg/dL (6.IM)mor above is

considered high glucose.

Exclusion Criteria:

Patients with any other co-morbidities, other tbaesity associated

People with only obesity without any associateddsyme such as diabetes or

hypertension or dyslipidaemia.

People with Congenital ocular deformities such &smudiness of cornea,

irregularly shaped pupil, opacities in the lens.
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Data collection procedure :

The study subjects were enrolled in study by comrgnsampling method
who fulfilled inclusion criteria after obtaining éhinformed consent at KLEs Dr.
Prabhakar Kore hospital, Belagavi with age groupvab20 years with metabolic

syndrome, their details and thorough clinical hgteas obtained.

A) Age related cataractous changes associatedwathbolic syndrome are

* Nuclear cataract
+ Cortical cataract

» Posterior subcapsular opacities

B) Primary open angle glaucoma

* Raised IOP

C) Retinal microvasculature changes because of ethab mellitus, non

proliferative and proliferative diabetic retinopgtbuch as

¢ Microaneurysms,

e Retinal hemorrhages,

e Hard exudates,

¢ Cotton wool spots,

¢ Retinal venular abnormalities ( venous bleeding and tortuosity),
e Intraretinal micro-vascular abnormalities, and

e New blood vessels.
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D) Hypertensive retinopathy changes such as

e Narrowing of the retinal arteries

¢ Focal narrowing of the retinal arteries

e Arterio-venous nipping

e Retinal hemorrhages

e Hard exudates

¢ Cotton wool spots

¢ Swelling of the optic nerve head

e Macular star

E) Lipemia retinalis changes such as

Retinal artery and vein occlusions

Ischemic optic neuropathy

F) Central retinal artery occlusion changeshsas

Sudden, painless blindness

Cherry red spot in fundus

G) Age related Maculopathy changes such as

Drusens near the macula (multiple white spots)

In advanced dry ARMD, an extensive region of thineethins and loses
function, creating a condition known as maculagtiyo

Advanced wet age-related macular degeneration &racterised by
macula haemorrhage and scarring.

Choroidal neovascularization
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Oculomotor palsy and recurrent lid entropion arehboonditions that have been
linked to obesity.

The clinical signs and symptoms caused in metabol&yndrome are assessed by a
questionnaire

* All subjects underwent ocular examination to chdéok any anterior and
posterior segment pathologies.

» Visual acuity was checked by using Snellen chaetailed fundoscopy with
both Indirect Ophthalmoscope with 20 D Lens and IS&thp Bio microscopy
with 90 D Lens.

* Measuring waist circumference at the umbilicus Il{bélutton), the natural
waist (the space between the bottom rib and theotdpe hip bone), or the
midsection's narrowest point can be used to determabdominal obesity.
Moreover, the waist-to-hip ratio is computed bygtfimeasuring the hip at the
widest point on the buttocks, then dividing theufeby the hip measurement.

 Serum lipid measurements using Fasting samples,aralyse Total
Cholesterol, Plasma triglycerides

* Plasma HDL cholesterol levels

* Sphygmomanometer readings for blood pressure

» Fasting plasma glucose

Operational definition :

1. A waist circumference of more than 102 cm for med 88 cm for women was
considered wide in this study.
2. Blood triglyceride levels above 150 mg/dL, or 1.68m, are considered

hypertriglyceridemia.

Page 53



Methodology

3. HDL cholesterol is deemed low at 40 mg/dL (1.04 nfbt)men and 50 mg/dL
(2.29 mM) for women.

4. If a participant's blood pressure was consideregh-hidefined as a systolic
reading of 130 mm Hg or a diastolic reading of &5 iHg—they were required
to fast for eight hours. A hyperglycemia of 110 Imikters per (6.1 mM) is

deemed serious.

Statistical analysis:

R version 4.3.2 statistical tools and Microsoft &xevere used for data
analysis. frequency tables that present categoriadbbles. Continuous variables
presented in the form of Mean = SD / Median (Mireo)l A chi-square test is used to
examine if category variables are related. The @ and the Shapiro-Wilk test are
used to determine whether a variable is normakratric tests are performed when
the data has a normal distribution. Non-parameggts are employed in the other
case. To compare the mean of the variables acoogarananifestation, apply the two
sample t test or Welch's t test. Mann Whitney Tmpare the distribution of variables
over ocular manifestation, utilize the U test. Adue of 0.05 or less was regarded as

statistically significant.
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RESULTS

With an average age of 55.85 + 11.08 years, thepHdcipants whose ages

are recorded in the data span from 20 to 80 years.

Table 1: Distribution of subjects according to Gendr

Gender Frequency Percentage

Female 41 40.2
Male 61 59.8
Total 102 100.0

Out of 102 subjects, 61 (59.8%) were males and4d12¢o0) were females.

(Table 1)

Female "u_
40.20% |

| Male |
59.80%

Graph 1 : Distribution of subjects according to geder
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Table 2: Distribution of subjects according to occpation.

Occupation Frequency Percentage
Farmer 31 30.39
Housewife 29 28.43
Retired 11 10.78
Shop Owner 5 4.9
Teacher 5 4.9
Daily wage worker 4 3.92
Pvt Job 1 0.98
Banker 2 1.96
Driver 2 1.96
Carpenter 1 0.98
Clerk 1 0.98
Contractor 1 0.98
Guard 1 0.98
Gardener 2 1.96
Maid 1 0.98
Painter 1 0.98
Pvt Job 1 0.98
Shop keeper 1 0.98
Student 1 0.98
Washerman 1 0.98
None 1 0.98

Out of 102 subjects, 31 (30.39%) were farmers,10178%) were retired and

29 (28.43%) were housewives. (Table 2)
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Table 3: Distribution of subjects according to dimnution of vision.

Diminution of vision Right Eye Left Eye
No 25 (24.51%) 31 (30.39%)
Yes 77 (75.49%) 71 (69.61%)

Out of 102 subjects, 77 (75.49%) had diminutiorvisfon in their right eye

while 71 (69.61%) had diminution of vision in théaft eye. (Table 3)

80% ONo OYes
75.49%
70% 69.61%

60%

50%

40%
30.39%

Percentage

30% 24.51%

20%

10% ’

0%

RIGHT EYE LEFT EYE
DIMINUTION OF VISION

Graph 2 : Distribution of subjects according to dimnution of vision.
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Table 4: Distribution of duration of diminution of vision, hypertension and DM

Variables Mean + SD Median | Range
Duration of diminution of vision (months 12.1 498. 12 0.07-48
Duration of hypertension (months) 27.15 +28.41 24 1-144
Duration of DM (years) 447 +4.17 3 0.3-20

The mean duration of diminution of vision was 1219.93 months and a
median of 12 months, ranging from 0.07 to 48 manRegarding hypertension, the
mean duration was 27.15 + 28.41 months and a meadidAd months, ranging from 1
to 144 months. The mean duration of diabetes ruslitas 4.47 + 4.17 years and a

median of 3 years, ranging from 0.33 to 20 yedrable 4)
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Table 5: Distribution of subjects according to BCVA

BCVA oD oS

<6/60 22 (21.57%) 27 (26.47%)
6/60-6/36 25 (24.51%) 25 (24.51%)
6/24-6/18 19 (18.63%) 12 (11.76%)
6/12-6/6 36 (35.29%) 38 (37.25%)

It was observed that 22 (21.57%) and 27 (26.47%)ests had BCVA less
than 6/60 in right eyes and left eyes respectivAtditionally, 25 (24.51%) in right
eye and 25 (24.51%) in left eye had BCVA fallingtiim the 6/60-6/36 range.
Furthermore, 19 (18.63%) in right eye and 12 (1%Y & left eye had BCVA within
the 6/24-6/18 range, while 36 (35.29%) in right eyl 38 (37.25%) in left eye had

BCVA within the 6/12-6/6 range. (Table 5)
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10%
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= i |
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<6/60 6/60-6/36 6/24-6/18 6/12-6/6
BCVA

Graph 3 : Distribution of subjects according to BCVA.
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Table 6: Distribution of subjects according to anteior segment manifestation.

Anterior segment Right eye Left eye

Cataract 72 (70.59%) 74 (72.55%
Cataract + PXF 4 (3.92%) 3 (2.94%)
Cataract + Xanthoma 4 (3.92%) 3 (2.94%)

Clear 1 (0.98%) 1 (0.98%)

Pseudophakia 13 (12.75%) 11 (10.78%)

Cataract + NVI 0 1 (0.98%)

NVI, Hyphemia 0 1 (0.98%)
Normal anterior segment 7(6.86%) 7(6.86%)

Cataract in right eye was found in 72(70.59%) stthj& in left eye
74(72.55%) subject. Cataract was associated with Bffect 4(3.92%) right eye of
subject & 3(2.94%) left eye of subject. Also Catanaith xanthoma affect 4(3.92%)
right eye of subject & 3(2.94%) left eye of subje€seudophakia found in
13(12.75%) of right eye of subject & 11 (10.78%j kye of subject. Normal anterior
segment was found in 7(6.86%) subject on right gide 7(6.86%) subject on left
side. Only in one (0.98%) study subject found cleaterior segment. Cataract with
NVI affect left eye of only one subject ( 0.98%)N/I with Hyphemia found in left

eye of only one subject ( 0.98%). (Table 6)
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Table 7: Distribution of subjects according to IOP.

IOP (mmHQ) Right eye Left eye
Mean + S.D. 16.46 +4.91 15.74 + 4.69
Median (Range) 16 (7.8 - 34.2) 15.6 (6 - 45)

The IOP of right eye ranged from 7.8 to 34.2 witkam IOP 16.46 + 4.91
mmHg. The IOP of left eye ranged from 6 to 45 withan IOP 15.74 + 4.69 mmHg.

(Table 7).
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Table 8: Distribution of subjects according to diferent ocular manifestations.

Ocular manifestations Sub Category| Number of subjds (%)
No 9 (8.82%)
Cataract
Yes 93 (91.18%)
No 90 (88.24%)
Glaucoma
Yes 12 (11.76%)
No 75 (73.53%)
Diabetic retinopathy
Yes 27 (26.47%)
No 82 (80.39%)
HTN Retinopathy
Yes 20 (19.61%)
No 98 (96.08%)
Central retinal vein occlusion

Yes 4 (3.92%)

0,
Age related macular No 90 (88.24%)
degeneration Yes 12 (11.76%)

No 97 (95.1%)

Lid Xanthoma
Yes 5 (4.9%)

Among 102 subjects, 8 (7.84%) didn’t have any acolanifestations while
94 (92.16%) had one or the other ocular manifestati About 93 (91.18%) had
cataract, 12 (11.76%) had glaucoma, 27 (26.47%) tiiabetic retinopathy, 20
(19.61%) had HTN retinopathy, 4 (3.92%) had centedinal vein occlusion, 12
(11.76%) had age related macular degeneration af#l9B6) had lid Xanthoma.

(Table 8)
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Percentage

100%
90U 91.18%
(]
80%
70%
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50%
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19.61%
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Cataract Glaucoma Diabetic HTN Central retinal Age related Lid Xanthoma
retinopathy ~ Retinopathy vein occlusion  macular
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OCULAR MANIFESTATIONS

Graph 4 : Distribution of subjects according to oclar manifestations.

100%
90% 92.16%
80%
70%
60%

50%

Percentage

40%
30%
20% 7.84%

0%

Yes No
OCULAR MANIFESTATIONS

Graph 5 : Distribution of subjects according to presence of ocular

manifestations.
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Table 9: Distribution of different variables.

Variables Mean + SD Median (Range)
Waist Circumference (cm) 102.38 £6.18 103 (89 - 115)
Serum Triglycerides (mg%) 237.51 £60.76 234 (151 - 390)
HDL Cholesterol (mg%) 34.96 £ 5.85 34.5 (19 - 48)
SBP (mm of Hg) 156.71 + 13.46 155 (138 - 190)
DBP (mm of Hg) 88.02 + 6.45 90 (70 - 110)
Fasting Blood Sugar (mg%o) 204.76 £61.9 187 (115 - 368)

The waist circumference ranged from 89cm to 115a¢th mean of 102.38
+ 6.18 cm. The serum triglycerides ranged from &B&®6 to 390 mg% with mean of
237.51 + 60.76 mg%. The HDL cholesterol ranged fi@hto 48 mg% with mean of
34.96 + 5.85 mg%. The SBP ranged from 138 to 196 wiean of 156.71 + 13.46
mmHg. The DBP ranged from 70 to 110 with mean o088t 6.45 mmHg. The
fasting blood sugar ranged from 115 to 368mg% witan of 204.76 + 61.9 mg%.

(Table 9)
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Table 10: Comparison of different variables with oalar manifestation.

Ocular manifestation

Variables Sub Category p-value
No Yes
Mean + SD 41.12 + 4.05 57.11 +10.58
Age (years) < 0.001V*
Median (Range) 41 (35 - 46) 57 (29 - 80)
Female 4 (50%) 37 (39.36%)
Gender 0.7234"¢
Male 4 (50%) 57 (60.64%)
Waist Mean + SD 98.75 + 7.89 102.69 + 5.96
, 0.0833
Circumference (€M) \1odian (Range) | 97 (89 - 111) | 103 (89 - 115)
Serum Triglycerided ~ Mean + SD 215.38 +36.85| 239.39 + 62.14 y
. 0.4291/
(mgo%) Median (Range) | 206.5 (180 - 290] 234 (151 - 390)
HDL Cholesterol Mean = SD 38.75+5.31 34.64 £5.8
. 0.0558
(mgo%) Median (Range) | 39 (30 - 47) 34 (19 - 48)
Mean = SD 148 +10.9 157.45 + 13.44
SBP (mm of Hg) 0.0478"W+
Median (Range) | 143 (140 - 170)| 156 (138 - 190)
Mean = SD 84 + 4.66 88.36 + 6.49
DBP (mm of Hg) 0.0304"V*
Median (Range) 84 (78 - 90) 90 (70 - 110)
Fasting Blood Sugar  Mean + SD 172 + 46.16 207.55 + 62.46 y
0.073¢

(mg%)

Median (Range)

154 (136 - 256)

187 (115 - 368)

Abbreviation: t — Two sample t test, WT — Welch’s ttest, MW — Mann Whitney

U test, * indicates statistical significance.
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From Welch's t-test, it is observed that the sttbjewith ocular
manifestations exhibit a significantly higher meage compared to those without
ocular manifestations (p-value < 0.001). Additidpalthe Mann-Whitney U test
reveals that both systolic blood pressure (SBP)daastolic blood pressure (DBP) are
significantly elevated in subjects with ocular nfastations in comparison to those
without. Furthermore, there was increased waistuaiference, serum triglycerides,
and fasting blood sugar levels among those withapcmanifestations. However,
these differences did not reach statistical sigaifce. HDL cholesterol levels were
lower in individuals with ocular manifestations. \Mever, this difference lacked

statistical significance. (Table 10)

Age yaars)

Qcular manifestation

Graph 6 : Mean plot of age over ocular manifestatio.
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Sysiolic blood prassurn

Ceular manifaaiation

Graph 7 : Mean plot of systolic blood pressure oveocular manifestation.

Diastalic blood pressura

Seaslar manifasiation

Graph 8 : Mean plot of diastolic blood pressure oveocular manifestation.
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DISCUSSION

The aim of this study was to find out if patieragg¢d 20—-80) who came to the
KLES Dr. Prabhakar Kore Hospital and Medical ResleaCentre in Belagavi
between 2022 and 2023 had ocular symptoms and oletalsyndrome.
Understanding ocular symptoms in the context ofanetic syndrome was the goal of
this investigation. By presuming a 50% prevalenteanlar manifestation, we were

able to calculate the sample size. A sample si86afas determined.

Around the globe, metabolic syndrome is gaininghigicant attention as a
major health concern. Its incidence has been ristegdily over the past few years.
The International Diabetes Federation estimate$ mhetabolic syndrome affects
around 25% of the world's population. There is wptead agreement among
definitions of metabolic syndrome that obesity, éypnsion, dyslipidaemia, and
hyperglycaemia are its main components. 11,265 Ipeparticipated in a cross-
sectional survey of the general public, which pded the data for this study. More
US individuals with MetS than US patients withobé tsyndrome experienced focal
arteriolar constriction, lower retinal arteriolaiacheters, larger retinal venular
diameters, retinopathy, and arteriovenous nickifigese differences persisted even
after accounting for variables like age, sex, rackication, alcohol consumption, and
cigarette smoking® It is commonly known that diabetes, hypertensi@tinopathy,
and other microvascular abnormalities are linkedrédver, endothelial dysfunction
in both big and small vessels, inflammation, andesdsclerosis affecting major

arteries are linked to MetS.
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In 2012, the same or comparable findings were tedan a study of Japanese
participants by Zhao et al. Retinal venule dianseteere larger and artery diameters
were smaller in these individuals, according tot®ait al®®. Another Japanese
investigation by Kawasaki et &lalso found something similar. They found that the
incidence of dry eye was almost twice as high irtaielic syndrome patients as in

controls.
Cataract

Among the ocular symptoms seen in our researchndifviduals with
metabolic syndrome, cataract was the most prevaléintaccounted for a
disproportionate share of cases of blindness irasiountries?® Our research
showed that ocular manifestation was significarglysociated with older age.
Cataracts and Met syndrome were linked in a studynwmidle-aged Europeans
conducted by Paunksnis et*alMet syndrome was linked to an increased likelthoo
of needing cataract extraction in a hospital-baseskarch conducted in Itdly.
Subjects who were older had a much higher risk ttheorse who were younger,
according to our research. Ocular manifestation ass not associated with gender
in this study's univariate logistic regression gs@l. Contrary to our findings,
Harikrishnan et &t found that elderly persons (OR=1.16) and women<084) had
a greater risk of ocular manifestation during urisi® and multivariate logistic
regression analysis in their research in KeralajaBkiene et al. observed a

statistically significant increased risk of catdsao women with Met$?,
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It is believed that diabetic individuals account tp to 20% of all cataract
treatments®® Cataract surgery is very popular because epidegiolistudies have
shown that cataracts are the main cause of visyadirment in persons with older-

onset diabetes.

Over the course of a decade, the Wisconsin studgddhat among patients with
diabetes, 27% had cataract surgery for early oasdt44% for late ons&. The
development of cataracts is an early complicatibdiabetes mellitus. Compared to
non-diabetics, diabetics have a 2- to 5-fold higbleance of developing cataracts;
diabetics under the age of 40 may have an everehiigk, 15 to 25 times highéY.
Impaired fasting glucose (IFG), a pre-diabetic estas linked to a higher risk of
cortical cataract developmefit. In a research by Janghorbani and Amini, which
monitored 3,888 people with type 2 diabetes foramerage of 3.6 years after their
first visit, a rate of cataract development of 38et 1000 person-years of surveillance
was found®® We also discovered a strong correlation betweeretgpsion and eye
symptoms in our research. Whether it was presemeabr in conjunction with other
Met syndrome components, Sabanayagam ®tfalnd a strong association between
HTN and cataract. Cataracts of various kinds (rarclecortical, or posterior
subcapsular) were linked to high blood pressure @vendividuals without diabetes.
He inferred that senile cataract in the Malay papah is associated with the Met
syndrome, which consists of high blood pressurediabletes. These results highlight
the significance of modifiable cataract risk. Certstudies on the relationship
between hypertension and cataracts found that kigitolic blood pressure was
associated with the condition, but high diastoliwobl pressure was n6t.One of the

Western studies that discovered a correlation Etwaetabolic syndrome and all
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three types of cataracts (nuclear, cortical, anstggmr subcapsular) was the Blue

Mountain Eye research, which involved an older ebbbAustralians (Tan et al., 30).

Diabetic Retinopathy :

DR is the primary global cause of blindness in rfaelsjed working adults
and the most common microvascular outcome in iddizis with diabete®
Diabetic retinopathy was the second most commotaosymptom, according to our
research. Results from a 2016 study of Jewish iddals with type 2 diabetes
showed that diabetic subjects with MetS had a Baamitly higher frequency of
microvascular related difficulties than diabetibjgets without the syndrome (46.6%
vs. 26.8%, P=.0005). The study comprised 270 iddizis with a diagnosis of
metastatic syndrome (MetS) based on NCEPATP Hékd, and 145 patients without
the condition. This group includes the followingnddions: retinopathy (9.6% vs.
4.1%, P=.046), neuropathy (10.4% vs. 7.5%, P=.88), ulcers (7.9% vs. 2.8%,
P=.044), and microalbuminuria (41.5% vs. 23.9%,0B3). Costa et al. found that
retinopathy was more prevalent in those with MetSdefined by WHO criteria, out
of 548 European diabetics (44% vs. 2096).Researchers discovered an independent
connection between DR and MetS diagnosed usingreCEP-ATP Il criteria
(1.41 times) or IDF criteria (1.49) in a multicaatitalian study conducted in 2016
that included 7859 type 2 diabetes patients. Furtbee, this study examined 638
individuals with type 1 diabetes and discoveredmaetation between MetS and DR,
albeit one that was not statistically significahRetinopathy was more common in
patients with MetS, as defined by WHO criteria,@ding to a 2004 study by Costa
et al., of 548 European diabetics (44% vs. 20%}41diabetic patients from South

India participated in a cross-sectional study, ianehs discovered that the prevalence
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of DR was 21.3% in patients without MetS and 16i8%hose with the condition?

A greater incidence of DR was seen in females mi¢hiabolic syndrome for less than
10 years and diabetes for 11-20 y&aka/hen Finnish researchers looked at 85 type 2
diabetics in 2001, 85 of them had MetS (as defiiwd the World Health
Organization), and they discovered no correlati@wieen the two and diabetic
retinopathy. Individuals with type 2 diabetes andtabbolic syndrome were more

likely to experience severe DR.

The eye is only one of several organs that mighitrigacted by the systemic
nature of diabetes mellitus. However, the onset emarse of ocular problems in
diabetes patients may be greatly affected by coantrsystemic illnesses.
Retinopathy caused by diabetes may be preventedlowved down with strict
management of blood sugar and systemic hypertef$idhiThere are a number of
factors that can affect the course of diabeticmogtathy. These include severe renal
disease, macular exudation and moderate visual, leksvated serum lipids,
pregnancy, anaemia, and smoking. Excessive exemsiggatients with advanced

retinopathy can put them at risk of vitreous haetrage®

Hypertensive retinopathy

It is well recognised that hypertension is linked retinopathy and other
microvascular alterations. Inflammation, atherosides of the major arteries, and
endothelial dysfunction of the big and small vessek additional problems linked to

metastatic syndron&.

11,265 participants in a population-based crossesed survey made up the

research sample. More US individuals with MetS thd® patients without the
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syndrome experienced focal arteriolar constrictiomer retinal arteriolar diameters,
larger retinal venular diameters, retinopathy, ateriovenous nicking. These
differences persisted even after accounting foiatées like age, sex, race, education,
alcohol consumption, and cigarette smokihin 2012, Zhao et al.'s study from Japan
yielded roughly similar results. According to Saébal., these people had smaller
artery sizes and greater retinal venule diamef&rghe similar outcome was also

found by Kawasaki et al. in their Japanese stddy.
Glaucoma:

Among the eye conditions we examined, glaucomaeaankird in frequency.
The average intraocular pressure (IOP) in the riglet was 16.46 + 4.91 and in the
left eye it was 15.74 + 4.69. Systemic blood presss correlated with intraocular
pressure, according to many research. Modest chaing@atraocular pressure (IOP)
accompany major shifts in blood pressure. Bulpiil @olleagues determined that a
100 mm Hg increase in systemic blood pressure wd@dnecessary to elevate
intraocular pressure (IOP) by 2 mm Hg. Only intiadac pressure (IOP) can be
changed to change the risk of glaucoma. Both ladgial and cross-sectional
epidemiological research have consistently showan iticreased intraocular pressure
(IOP) is related with a number of cardiometabol&k rfactors, including type 2
diabetes mellitus, hypertension, and concurrergragtlerotic diseaseé*?In a study
conducted by Lee JS et al., clinical data from 1pagticipants undergoing health
checks were analyzed The results showed that people with metabolic syme
had considerably greater intraocular pressure (k&) people without the condition.
An average rise of 0.33 mm Hg in intraocular presswas linked to each extra

metabolic syndrome component. They confirmed tkelte in the Korean population

Page 73



Discussion

by Memarzadeh et al, Kim et al. discovered no ®iaélly significant link between
MetS and NTG (Normal tension glaucoma) in theireeasntrol study of 18,240
South Koreans®™ He discovered that NTG is linked to hypertensiol decreased

glucose tolerancé’

Age related macular degeneration:

In our study samples, 11.76 percent of the pagitip had age-related macular
degeneration. Numerous studies have found stroidgm®ee connecting obesity to
AMD. According to the age-related eye disease s{AREDS), researchers observed
an increasing prevalence of age-related maculaerdggtion (ARMD) in fundus
photographs as participants' BMI increaSe@MD is the most common cause of

significant and irreversible vision loss in peolng in industrialized countries®

There has only been one study investigating thatiogilship between MetS
and AMD. A statistically significant correlation tveeen MetS and early-stage
ARMD could not be found in this investigation. Qretother hand, MetS was linked
to a higher risk of late-stage ARMD in individualader 70. Additionally, the same
study discovered that blood levels of fat, gluc@s®l cholesterol were independently
linked to the development of AMD from early to IAfeHoward et al. found that early
and late AMD were more common in nonsmoking woméio were obese, defined
as having a high body mass index or waist circuenfee. ® According to a
Norwegian cross-sectional study, women 65-87 yeltsvho were overweight or
had high blood pressure had a higher chance oflagng late-stage Alzheimer's
disease (ADHD) (Erke et al., 1974). Conversely, iadaet al.'s study of 21,287
Europeans revealed erratic relationships betweassiphand AMD. In fact, all

obesity factors were inversely correlated withye&MD in women’®
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Central retinal vein occlusion:

Retinal vein occlusion (RVO) is a prevalent retinascular disorder that
affects people worldwid® %2 RVO is considered an artery disease; as the tetina
arteries stiffen, it compresses the retinal veltera hemodynamic, and blocks the
retinal circulation's venous retut?f:***Major risk factors for RVO incidence include
systemic vascular illnesses such as arterial hgpsiin, diabetes mellitus,

atherosclerosis, cardiovascular disease, and thophila.

In our study, about 3.92% study subject had cemttahal vein occlusion.
Metabolic syndrome has been linked to inflammatiendothelial dysfunction, and
illnesses of both large and small ves&&lg is well-known that micro-vascular
illnesses, such as retinal vascular diseases,saoeiated with systemic hypertension
and diabete$. In Japanese adults, the Kawasaki study found rétatopathy was
more common in patients with Met syndrome thanhiosé without the syndrome
(odds ratio: 1.64, 95% Cl: 1.02-2.6%). The risk of retinopathy and other micro-
vascular alterations may be associated with Metd&ymne; thus, prospective studies
are necessary to confirm this. Sudden blindnessheacaused by anterior ischemic

optic neuropathy.

Studies on the national population have demonstriiet METS and all of its
diagnostic standards increase the likelihood of RM@urring. Using NHIS claims
data, our group has previously shown that a loweL ldholesterol level is linked to
an increased risk of RVE! After controlling for hypertension, diabetes, and
dyslipidaemia, the prior research calculated tis& of RVO based only on HDL
cholesterol. This research expanded upon earlgdteeby examining METS and its

five components in more detail, illuminating thestationship to RVO development.
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Contrary to the current accepted definition of MEE&rlier research on METS and
RVO defined METS as a combination of hypertensiodiabetes, and
dyslipidemiat**!*® Using a correct METS definition, our work is thésf to
demonstrate a link between METS and RVO. We alsikdd at the correlation
between the number of fulfilled METS diagnostideria and the likelihood of RVO
development; the BP criterion stood out as the malsivant. We also compared the
results after looking at how METS affected diffdrenbgroups. This research has the
potential to provide light on how to develop mofieetive and personalised treatment
plans. The National Cholesterol Education Programmeult Treatment Panel Il
report states that METS requires more therapeutention'* Previous clinical
research suggests that microvascular diseasefRM@ could play a major role in
METS > people with METS or specific symptoms associatétti W, including
abdominal obesity, diabetes, dyslipidaemia, and ehgpsion, exhibit
microcirculation abnormalities in skin and skeletaliscle structure and function,
according to studies!”*?**?Our results are supported by these data, which shaiv
RVO risk rises with METS presence and that eachhef five METS diagnostic
components raises RVO risk separately". This disgotiighlights the significance of

the role of each factor in microvascular disordsugh as RVO.

Evyelid Xanthoma :

Dyslipidaemia is often accompanied with xanthomasch are common skin
lesions that accumulate in certain areas, sucheabluttocks, eyelids, trunk, extensor
tendons of the wrists and elbows, Achilles tendamd patellar tendort?? Patients
with familial hyperlipidaemia typella are more likely to develop significant

hypercholesterolemia, which has been linked toetlsé&n lesions>
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A correlation between hypertriglyceridemia and éugoxanthomas has been

124 total Clinicians should educate themselves on the

found in the literature.
characteristics of eruptive xanthoma in order tckenan accurate early diagnosis,
especially because research on the clinical cowfsttee disorder are availabte ™’

An essential sign of metabolic diseases, suchasetks mellitus and dyslipidaemia,
eruptive xanthomas appear with substantial hypgytreridemia. The skin on the
back of the leg, the buttocks, the elbows, anddher back is covered in clusters of
papular eruptions that are between one and foulinmeires in diametef?®1%

Histopathology reveals the buildup of foamy cellaused by macrophage
phagocytosis of residual lipoprotéifi:**® The most common cause of eruptive
xanthomas is hypertriglyceridemia; 8.5% of patientth a blood triglyceride level

over 20 mmol/L (1772 mg/dl) develop this ailmenthigh goes away when the
triglyceride level drops:?**3!To avert the development of systemic atherosdteriis

is necessary to treat hypertriglyceridemia andeatiabmellitus, which are believed to
be important causes of eruptive xanthdifaThis form of skin lesion may be an

indication of metabolic abnormalities; treating gbdllnesses can improve eruptions

11 and avoid cardiovascular events, so cliniciduesisl be aware of this?
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CONCLUSION

A group of metabolic abnormalities known as metabsyndrome (MetS) has
just lately come to light as a modern health pnoblé ranks high among the leading
causes of heart disease. Our study found that pdmilveen the ages of 45 and 65
had a higher prevalence of ocular symptoms in noditalsyndrome. The most
prevalent visual manifestation among the researdlviduals was cataract, followed
by diabetic retinopathy and hypertensive retinopaththat order. On the other hand,
central retinal vein occlusion, lid xanthoma, agkted macular degeneration, and
glaucoma were all detected in similar frequenciésely management of metabolic
syndrome may prevent ocular manifestations. However confirm the casual

relationship prospective interventional researaresequired.
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SUMMARY

The current study was the hospital based prosgectioss sectional study of
Ocular associations of metabolic syndrome conduatedng 20-80 years old patients
attending at KLES Dr. Prabhakar kore hospital aedlical research Centre, Belagavi

from Aug 2022- Jul 2023.

» Total 102 subjects enrolled in study after takimigimed consent.

* The mean age of subject was 55.85 + 11.08 years.

» About 61 (59.8%) were males and 41 (40.2%) wereafes In present study, 31
(30.39%) were farmers, 11 (10.78%) were retired @%d (28.43%) were
housewives.

* In 77 (75.49%) subjects had diminution of visiontheir right eye while 71
(69.61%) had diminution of vision in their left eye

» The mean duration of diminution of vision was 12.9.93 months. Regarding
hypertension, the mean duration was 27.15 + 28 ditins.

» The mean duration of diabetes mellitus was 4.471¥ gears.

» It was observed that 22 (21.57%) and 27 (26.41#)ests had BCVA less than
6/60 in right eyes and left eyes respectively. Addally, 25 (24.51%) in right
eye and 25 (24.51%) in left eye had BCVA fallinghin the 6/60-6/36 range.
Furthermore, 19 (18.63%) in right eye and 12 (1%Yyén left eye had BCVA
within the 6/24-6/18 range, while 36 (35.29%) ighti eye and 38 (37.25%) in
left eye had BCVA within the 6/12-6/6 range.

* The most ocular manifestation was cataract foltbysg Diabetic retinopathy.
The mean of right eye IOP 16.46 + 4.91 mmHg.

* The mean IOP of left eye 15.74 + 4.69 mmHg.
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The mean waist circumference 102.38 + 6.18 cm.

The mean serum triglycerides was 237.51 + 60.7%mg

The mean HDL cholesterol was 34.96 + 5.85 mg%.

The mean SBP was156.71 + 13.46 mmHg.

The mean DBP was 88.02 + 6.45 mmHg.

The mean fasting blood sugar was mean of 204.76216g%.

Ocular manifestations exhibit a significantly higmeean age compared to those
without ocular manifestations (p <0.001). Both elistblood pressure (SBP) and
diastolic blood pressure (DBP) are significantlgwalted in subjects with ocular

manifestations in comparison to those without.
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ANNEXURE Il - CONSENT FORM

Informed Consent Form

“Ocular associations of metabolic syndrome at Tertiry health care center -A

cross sectional study”

Principal Investigator Guide/Co Investigators:

Post graduate student Department of ophthalmology,
Department Of Ophthalmology, Jawaharlal Nehru Medical College,
Jawaharlal Nehru Medical College, KAHER, Belagavi 590010

KAHER, Belagavi — 590010

Objective: To assess the Ocular manifestations in metabohdreyneaged 20-80

years

Introduction: The patient is being invited to participate in tieidy to assess the

Ocular manifestations in metabolic syndrome subject

Explanation of procedure: If, you agree to be part of the research study, will be
asked the relevant history and will be subjectedetevant clinical examination and

investigations.

Withdrawal from participation in the study: Participation in this study is voluntary.
You will be free to decide whether to participatehis study or continue participation
once enrolled. In case you decide to withdraw ymarticipation, you are free to do so.

However, please convey the decision to the prihaipestigator.
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Possible benefits from participating in the study: You will/will not have nor get any
benefits by participating in this study. The dathgred will help the population at

large.

Possible risks from participating in the study: There are no risks involved in

participating in this study.

Privacy and confidentiality: The information collected from you will be coded, t
prevent any person from identifying you. Your idgnwill never be revealed. The
data collected from you will be kept confidentiabdaonly processed or aggregated data

will be used for publication.

Financial incentives: You will not receive any payment for participatim this study.

Authorization for publication of aggregated data: Results obtained after processing
of the aggregated data will be published for sdienpurposes and or presented to

scientific groups. However, your identity will nrevbe revealed.

Questions: In case of any questions with regard to this stydy, are free to contact:
“Principal investigator”. If you have any question complaints with regard to your
right as study participant you may contact “Dr HerdHegde, Chairperson, Ethical

committee of INMC, 0831-2473777 Extension 4052.”

Legal rights: By signing this consent form, we are not waivingy af your legal

rights.
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CONSENT STATEMENT

| am making a voluntary decision to participatetihe study: “Ocular
associations of metabolic syndrome at Tertiary theahre center, -A cross
sectional study” My signature below indicates thla@ve decided to participate and
| have read the information provided above or tifermation provided above has
been read to me in the language that | understasid b was given the opportunity

to ask questions and that they have been answerag satisfaction.

Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:

DATE:

PLACE:
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ANNEXURE III- PROFORMA

PROFORMA

DATE: / /
g I I A O B B

PATIENT’S/CONTROL’S NAME:

N N N O O B

AGE:_Years

SEX: (1-Male; 2-Female)

SR.No.
ADDRESS-

CONTACT
Lt rrrrrrf

NUMBER:OP
LI LT

NUMBER:

pNUMBER: [ [ [ [ | [ [ | |

DATEOFEXAMINATION:  [71 | [ [ | [ [ [ [ ]

IS THE PATIENT/CONTROL ELIGIBLE FOR STUDY? (1-YES; 2-NO) ‘:’

[]

HAS INFORMED CONSENT BEEN GIVEN? (1-YES; 2-NO

CHIEF COMPLAINTS FOR THE CASE:

DIMINUTION OF VISION: I- Present; 2- Absent D I:l

RE
Duration: Days/Months/Y ears
LE
Duration: Days/Months/Y ears

Page 103



HISTORY OF PRESENT ILLNESS:

1. DIMINUTION OF VISION 1- Gradual; 2- Sudden

1- Progressive; 2- Static

PAST HISTORY:

TRAUMA TO THE EYE: 1- Present; 2- Absent

OCULAR SURGERY: I- Present; 2- Absent

Type of surgery:

Duration: months/years

HYPERTENSION: 1- Present; 2- Absent

Duration: months/years
DIABETES;

1- Type 1; 2- Type 2; 3- None
Duration: months/years
Medications:

History of Alcohol consumption: 1-Yes; 2-No
History of Acanthosis Nigricans 1-Yes; 2-No
History of Genetic disorders: 1- Yes; 2- No
History of Hirsutism: 1- Yes; 2- No

History of Hypothyroidism: 1- Yes; 2- No
History of Liver disease: 1- Yes; 2- No
History of Malignancy: 1- Yes; 2- No
History of Niacin use: 1- Yes; 2- No

History of Nicotinic acid use : 1- Yes; 2- No
History of Oral contraceptives: 1- Yes; 2- No
History of PCOD: 1- Yes; 2- No

History of SLE : 1- Yes; 2- No

History of Steroid use: 1- Yes; 2- No

Annexures

o0 Ui
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Smoking/Tobacco addiction: 1-Present; 2-Absent
If Yes,

No. of years: Years

VISUAL ACUITY:

RIGHT EYE ' LEFT EYE
DISTANT
PINHOLE
NEAR
AIDED

OCULAR EXAMINATION

1. Adnexa

(1- Normal; 2-Abnormal)

2. Sclera

(1- Normal; 2- Congested)

3. Conjunctiva

(1-normal; 2-conjunctival congestion; 3-ciliary
congestion; 4-chemosis)

4. Cornea

(1- normal; 2-opacity; 3-vascularisation)
5. Anterior chamber

(1- normal depth; 2-shallow; 3-deep)

6. Iris

(1-normal, color & pattern; 2-Abnormal)
7. Pupil:

Size- in mm

Shape- 1- Round & Regular; 2-AbnormalReac-
tion: Direct (1. Present, 2. Absent)
Indirect (1. Present, 2. Absent)
Near reflex (1. Present, 2. Absent)

8. Lens
Clarity- 1. Clear, 2. Opaque
Cataract - (1), PCIOL - (2)

10P:
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FUNDLS RIGHT EYE LEFT
EYE
GLOW
MEDIA
DISC

CUP: DISC RATIO

BLOOD VESSELS

BACKGROUND

MACULA

Body Weighi, Kgs
Hewght M

Body Mass Index

Wanst Circumierence;

Wast: Hipe

Blood pressure- _______mm of Hg
Random blood sugar, mg/dl

HbAl¢ levels:

Liped Profile: Done/MNot Done

Trnglveendes levels:

HIN. levels
LD Jevels:

ECG: Dona'™ot Done
Renal Profile: DoneM™ot Dione

NAME OF THE INVESTIGATOR:

SPONATURES ... convrnsincss sre ahs b s srasis "

NAME OF THE GUIDE:
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ANNEXURE IV: KEY TO MASTER CHART

Male

Female

Diabetes Mellitus
Hypertension

Left Eye

Right Eye

Diminution of vision

Visual Acuity

Senile Immature Cataract
Senile Mature Cataract
Hypermature Cataract
Posterior supcapsular cataract
Posterior Polar Cataract
Metabolic syndrome
Age-related macular degeneration
Central retinal artery occlusion
Central retinal vein occlusion
Branch retinal vein occlusion
Diabetic retinopathy

Primary open angle glaucoma
Primary angle-closure glaucoma
Normal tension glaucoma

Nuclear sclerosis

DM

HTN

LE

RE

DOV

VA

SIMC

SMC

HMC

PSC

PPC

MetS

ARMD

CRAO

CRVO

BRVO

DR

POAG

PACG

NTG

NS
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Pseudoexfoliation = PXF
Cortical cataract = CcC
Posterior capsule opacification = PCO
Within normal limits = WNL
Intraocular pressure = IOP
Neovascularisation of Iris = NVI
Neovascularisation Elsewhere = NVE
Neovascularisation of Disc = NVD
Non-proliferative diabetic retinopathy = NPDR
Diabetic macular edema = DME
Choroidal Neovascular Membranes = CNVM
Cup Disc Ratio = CDR
Cotton Wool spots = CWS
Intraretinal microvascular abnormalities = IRMA
Neuro Retinal Rim = NRR
Counting Fingers = CF
Hand movements close to face = HMCF
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ANNEXURES V- MASTER CHART
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SL NO |TUDY I AGE |NDI OCCUPATION MINUTION OF VISiO DURATION | HTN DM Beva ANTERIOR SEGMENT 10P(mm of Hg) FUNDUS EXAMINATION DIAGNOSIS WC | TGL HDL BP BSL
RIGHT EYE | LEFT EYE RIGHT EYE| LEFT EYE RIGHT EYE LEFT EYE RIGHT EYE | LEFT EYE oD 0os
48 MS48 |72 |M |RETIRED Y N 2 years 3 years |7 years|6\24 6\24 dophaki ntH pseudophaki: nthq18 17.6 Arteriolar attenuation+njArteriolar attenuation+mBE pseudophakia+upper lid xan|104 |346 |40 142/78 [188
49 MS49 |45 [F |MAID Y Y 6 months |3 month|6 years |6\6(P) 6\6(P) Grade 1 NS Grade 1 NS 11 16 WNL WNL BE Grade 1 NS 110 [200 (31 152/88 [160
50 MS50 |67 [M |[NONE N Y 1year 10 years| 10 year{6\24 CF3m Grade 2 NS Grade 3 NS+PSC 21 20.8 WNL WNL RE Grade 2 NS+LE Grade 3 NS+{104 |187 |28 176/94 (150
51 MS51 |41 (M |JOB Y Y 3 months |6 month|1year |6\6(P) 6\9(P) Grade 1 NS Grade 1 NS 18.4 25.6 WNL CDR 0.4,0ptic disc cuppifRE Grade 1 NS, LE Grade 1 NS+ 105 (280 |29 180/88 (179
52 MS52 |56 [M |FARMER N Y 1year 6 month|1year [6\18 6\60 Grade 2 NS +PSC Grade 3 NS+PSC 19 16 WNL WNL RE- Grade 2 NS +PSC, LE- Gradg 115 |175 |34 140/70 |145
53 MS53 |60 [F |HOUSEWIFE [Y N 1year 2 years |4years|CF1m 6\18 Grade 1NS+dense P4 Grade 1NS+ PSC 15.4 17.7 Arteriolar attenuation + |Arteriolar attenuation + |RE NS2 thick PSC+Grade 1 HTN|107 |188 |28 170/90 |180
54 MS54 160 [F |HOUSEWIFE [Y Y 6 months |2 years |3years| 6\12 6\12 P! jophakia pseudophaki 16 14 Arteriolar attenuation + |Arteriolar attenuation + |BE pseudophakia+grade 1 HTN |103 |189 |33 144/94 230
55 MS55 |70 [M |RETIRED Y N 1 year 3 years [5years|CF2m 6\9 Grade 2 NS +PSC pseudophakia 12.5 10.7 WNL WNL RE- Grade 2 NS +PSC 105 |234 |34 150/94 (187
56 MS56 |61 [M |FARMER N Y 1year 3years |6 years|6\18 6\60 pseudophakia Grade 4 NS 16 14.7 micro aneuryms micro aneuryms RE pseudophakia+mild NPDR,L§108 |314 |29 176/86 (311
57 MS57 |58 [M |SHOP Y Y 3 years 3 years [10 year{CF2m PL- Grade 2 NS NVI,Hyphema,pseudd33.9 7.4 CDR 0.6, optic disc cuppi{no glow RE grade 2 NS+advanced PDR+{107 |250 |33 150/90 332
58 MS58 |64 [F |HOUSEWIFE [Y N 1year 3 month|4 years |CF 1\2 m |6\6(P) Grade 3 NS+PSC pseudophakia 18.7 14.9 CDR 0.7, large disc, healt|{CDR 0.7, large disc, healt|RE Grade 3 NS+PSC,LE- pseudof110 |213 (35 160/88 234
59 MS59 |62 [F |HOUSEWIFE [Y N 1year 2 years |2 years |HMCF + PICF 3m Grade 3 NS+PSC Grade 3 NS+PSC 19 18 Arteriolar attenuation + |Arteriolar attenuation + [RE Grade 3 NS + dense psc+graq99 (253 |28 144/88 |348
60 MS60 |60 [F |HOUSEWIFE [Y N 1year 4 month|2 years |PL + PR ac 6\60 SMC Grade 3 NS 34.2 11.5 No glow drusens around macula [RE SMC+phacomorphic glaucor{94 (180 |40 162/96 |210
61 MS61 |61 |F |HOUSEWIFE |Y Y 1year 4 years |3 years |6\60 6\36(P) |Grade 3 NS+PSC Grade 2 NS 19.6 18.4 micro aneuryms+ Hard ejmicro aneuryms+ Hard e)BE Grade 2-3 NS +moderate NH98 |166 (42 140/78 143
62 MS62 |69 [F |HOUSEWIFE [N Y 1year 6 years |2 years|6\12 CFlm pseudophakia Grade 4 NS 15 15 Arteriolar attenuation +(Arteriolar attenuation + [RE pseudophakia+grade 1 HTN |92 (170 |43 154/92 |237
63 MS63 |51 |M |JOB Y N 6 months |3 years |2 years [CF2m 6\19 Grade 3 NS+PSC pseudophakia 14.2 12 drusens in the backgroun|drusens in the backgroun|RE Grade 3 NS+ARMD,LE pseud{108 321 |27 180/96 258
64 MS64 |60 |[F |HOUSEWIFE |N Y 6 months |6 month|2 years |6\9 CF1lm pseudophakia Grade 3 NS+PSC 10 10.4 WNL Faint glow, details not m{RERE pseudophakia,LE grade 3104 |346 |30 140/94 (202
65 MS65 |68 [M |FARMER Y Y 3 months |4 years |8years |CF1m CF3m Grade 3 NS+PSC+CC|Grade 2 NS +PSC +CC|10 13 micro aneuryms+ Hard eJmicro aneuryms+ Hard e)RE grade 3 NS+PSC+CC+moderd111 (234 |34 178/88 (280
66 MS66 |62 [M |FARMER Y Y 1year 3years |6years|CF1m 6\60 Grade 2 NS +PSC Grade 2 NS +PSC 13 11 NVD,blurred disc marging WNL RE Grade 2 RAPD+Grade 2 NS+{114 |366 |25 142/86 |310
67 MS67 |52 |F |HOUSEWIFE |Y Y 1year 6 years [2years|CF2m CFlm Grade 3 NS Grade 4 NS 16.7 14 micro aneuryms Faint glow, details not mqRE grade 3 NS+MILD NPDR,LE- {102 |160 (35 150/80 |137
68 MS68 |69 [F |HOUSEWIFE [N Y 1year 3 years |2years|6\12 CFlm pseudophakia Grade 3 NS 15 15 WNL WNL RE pseudophakia,LE grade 3 NS|89 |155 |42 140/82 133
69 MS69 |57 [F |HOUSEWIFE [Y Y 2 years 2 years |4years|CFlm CF1/2m [Grade 4 NS Grade 3 NS 17.4 15.3 drusens in the backgrounf CNVM RE Grade 4 NS+dry ARMD,LE gr{96 |187 |40 160/88 |181
70 MS70 |65 [M |FARMER N Y 3 years 2 years |2 years |6\36 6\60 Grade 2 NS +PSC Grade 2 NS 16.4 16.3 WNL CNVM RE Grade 2 NS+PSC, LE Grade 2{111 |390 28 180/82 [288
71 MS71 |61 [M |FARMER Y N 2 years 3 years |2 years|6\36 6\24(P) |Grade 3 NS Grade 2 NS 14.6 14.6 WNL WNL RE Grade 3 NS,LE Grade 2NS |104 |200 |32 150/80 (147
72 MS72 |72 [M |FARMER N Y 2 years 2 years |2 years|6\9 6\60 pseudophakia Grade 3 NS+PSC 17 17.7 WNL WNL RE pseudophakia,LE grade 3 NS[103 |196 |33 172/90 {156
73 MS73 |73 [F |HOUSEWIFE |Y Y 1 year 2 years [2years|CF1m PL + PR ad Grade 4 NS+xanthor{ SMC 14 15 Faint glow, details not m{No glow, details not mad|RE- grade 4 NS+xanthoma, LE-§107 (234 |24 154/90 (180
74 MS74 |65 [M |CLERK Y Y 1vyear 2 years |3 years|6\36 6\60 Grade 2 NS +PSC Grade 3 NS 20.8 20 WNL drusens in the backgroun|RE- grade 2 NS+PSC,LE- grade 3(113 (280 |30 180/104179
75 MS75 |68 [M |FARMER Y Y 1year 2 years |2 years [6\24 6\36 Grade 3 NS+PSC Grade 2 NS +PSC 18 16 WNL WNL RE-Grade 3 NS+PSC,LE-Grade 2{104 |240 |34 162/96 |150
76 MS76 |60 [F |FARMER Y Y 2 years 2 years |3 years|6\24(P) [HMCF PLHGrade 3 NS SMC 17.3 20.6 WNL No glow, details not mad|RE- grade 3 NS,LE-SMC 96 (234 |40 170/90 |167
77 MS77 |54 [F |WORKER Y Y 1year 3 years |3years|6\18 6\18 Grade 2 NS +PSC Grade 2 NS +PSC 17.3 20.6 micro aneuryms micro aneuryms,Dot blot|RE grade 2 NS+mild NPDR,LE-g{100 |346 (41 162/88 | 259
78 MS78 |59 |F |HOUSEWIFE |Y Y 3 years 3years |4 years|6\36 CF2m Grade 2 NS Grade 2 NS +PSC +CC|16 18 WNL CNVM,sub retinal fibrosidRE grade 2 NS,LE grade NS+PSC[99 |235 |43 148/90 (179
79 MS79 |52 |F |HOUSEWIFE |Y Y 4 years 2 years |3 years|6\60 6\36 Grade 3 NS+PXF Grade 2 NS+CC+PXF |26 19.8 CDR 0.6, optic disc cuppi{ CDR 0.4, optic disc cuppif RE- grade 3 NS,LE-Grade 2 NS+{105 {291 |36 172/90 (187
80 MS80 |49 (M |FARMER Y Y 2 years 2 years |6 years | HMCF PL+6\36 Grade 1 NS Grade 1 NS+PSC 16.9 18 Tractional bands over th{Hard exudates+dot blot HRE grade 1 NS+Tractional RD+h|104 |180 |35 150/80 (187
81 MS81 |54 [M |FARMER Y Y 6 months |3 years |6years |6\12 6\60 Grade 2 NS +PSC Grade 3 NS+PSC+CC |16 13,8 WNL WNL RE- Grade 2 NS+PSC,LE- grade 1108 |193 |28 178/88 200
82 MS82 |42 |F |HOUSEWIFE |Y N 2 months |2 month|1year |6\9 6\6 Grade 1 NS PSC 29.4 19 PPA+Lrage disc,temporal| PPA+Lrage disc,temporal|RE grade 1 NS+PSC,LE-PSC Wth({96 238 (44 162/80 [241
83 MS83 |54 |F |HOUSEWIFE |Y Y 6 months |2 years |2 years |6\60 6\9 Grade 2 NS Grade 1 NS 15 13 CDR 0.8, optic disc cuppi{f WNL RE-grade 2 NS+POAG, LE-grade|98 269 |40 170/86 |234
84 MS84 |43 [F |FARMER Y Y 1year lyear |lyear |6\9(P) 6\12 Grade 1 NS Grade 2 NS 16.4 14 drusens in the backgroun|drusens in the backgroun|RE-Grade 1 NS+Dry ARMD,LE-G|94 |234 |38 154/92 [348
85 MS85 |50 |[F |HOUSEWIFE |Y Y 1 year 1year |2years|6\36 6\60 Grade 2 NS +PSC +P)Y Grade 3 NS +PXF 22 26 CDR 0.4, optic disc cuppi{ CDR 0.7, optic disc cuppifRE-Grade 2 NS+PSC, LE-Grade 3102 {350 |39 162/94 (287
86 MS86 |56 [M |SHOP Y Y 2 years 6 years |2 years|6\9(P) 6\12 Grade 1 NS Grade 1 NS 16 18 drusens in the backgroun{drusens in the backgroun|BE-Grade 1 NS+Dry ARMD 114 |271 |32 170/92 (244
87 MS87 |46 [F |HOUSEWIFE [Y Y 3 years 3 years |4 years |6\6(P) 6\6 WNL WNL 12 21 WNL WNL WNL 92 (246 |40 158/82 |160
88 MS88 |41 [F |TEACHER Y Y 4 Months  [2monthd2 years |6\6 6\6 WNL WNL 15.8 15.9 WNL WNL WNL 93 (189 |40 140/90 142
89 MsS89 |58 [M |FARMER Y Y 6 months |4 years |2 years |6\60 6\36 Grade 2 NS +PSC Grade 2 NS 28 24 CDR 0.7, optic disc cuppi{f WNL RE- Grade 2 NS+PSC+POAG,LE-{106 |320 |33 174/80 |348
90 MS90 |46 M |SHOP Y Y 6 months  [3 month|2 years |6\6 6\6 WNL WNL 16 16.8 WNL WNL WNL 103 |187 |35 140/78 |155
91 MS91 |54 (M |JOB N Y 1year 3 years |3 years|6\36 CF2m Grade 2 NS+xanthor|{Grade 2 NS+PSC+Xan|19 17 Arteriolar attenuation + |flame shaped haemorrhgRE- Grade 2 NS+Xanthoma+gra|109 (380 |30 188/96 |275
92 MS92 |64 [M |RETIRED Y N 1year 4 years [6years |6\60 6\12 Grade 2 NS Grade 2 NS 20.6 14 NVD,blurred disc margindArteriolar attenuation + |RE-grade 2 NS+non ischemic C107 (231 |34 156/90 {201
93 MS93 |62 [F |RETIRED N Y 6 months 3years |4years|6\24 6\60 Grade 2 NS +PSC Grade 3 NS+PSC+CC (17 17 Arteriolar attenuation+n]Arteriolar attenuation+m RE-grade 2 NS+PSC,LE-grade 3194 308 |40 172/86 |217
94 MS94 (56 [F |HOUSEWIFE [N Y 1year 3 month|2 years |6\18 CFCF Grade 1 NS SMC 16 13 WNL No glow, details not mad|RE- grade 1 NS,LE-SMC 99 |244 39 174/92 |280
95 MS95 |54 (M |FARMER N Y 1 year 2 month|2 years |6\18 CF2m Grade 2 NS +PSC Grade 2 NS +PSC 14.9 15.6 drusens in the backgroun|drusens in the backgroun|BE-grade 2 NS+PSC+Dry ARMD 95 [299 (39 140/90 (249
96 MS96 |70 [F |HOUSEWIFE [Y N 6 months |6 month|2 years |6\18 6\9 Grade 2 NS +PSC pseudophakia 14 16.3 WNL WNL RE-grade 2 NS+PSC,LE-Pseudop|96 |310 |40 138/90 |269
97 MS97 |58 [M |FARMER N Y 6 months 2 years |3 years|6\12 PL + PR adGrade 2 NS SMC 13 15 WNL No glow, Details not maqRE- grade 2 NS,LE-SMC 92 151 40 142/86 115
98 MS98 |54 |[M |TEACHER N Y 6 months |3 years |2 years |6\9(P) PL + PR adGrade 1 NS SMC 12 9 WNL No glow, Details not maqRE- grade 1 NS,LE-SMC 104 |157 |43 140/90 |156
99 MS99 |78 [M |RETIRED Y Y 1year 2 years |1year |CFCF CFCF Grade 3 NS+PSC Grade 3 NS 10 6 Arteriolar attenuation+nArteriolar attenuation+m{BE Grade 3 NS+grade 1 HTN re|98 (160 |44 140/80 |147
100 MS100{70 [F |RETIRED Y N 1year 3years [2years|CFIM 6\18 Grade 3 NS+PSC Grade 2 NS +PSC 19 16.8 WNL WNL RE-Grade 3 NS+PSC,LE-Grade 2{107 (244 |40 156/90 275
101 MS101 73 M |RETIRED N Y 6 months |4 years |3 years|6\9(P) HMCF PL4 pseudophakia Grade 3 NS+PSC 14.9 17 WNL WNL RE pseudophakia,LE grade 3 NS|93 |189 |41 172/86 (142
102 M5102|62 |M FARMER Y N 6 months |3 years |2 years|6\36(P) |6\36 Grade 2 NS +PSC Grade 2 NS 18.3 13 WNL WNL RE-Grade 2 NS +PSC, LE-Grade {99 [231 |48 158/82 | 160
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