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Objective: The cerebral vessels and the retinal blood vessels are comparable in terms of anatomy, physiology, and 
development. Alterations in the cerebral vasculature are probably reflected in changes in the retinal vessels. the retinal 
vessel pathology serves as an important marker for stratification of patients risk for having or developing 
Cerebrovascular Accident. Thus the objective of the study is to Consociate the link between the retinal signs and strokes 
and assess the retinal indicators for the etiology of stroke. In this prospective study 50 patients above 18 years  Methods : 
of age with CT scan diagnosed Cerebrovascular accidents attending the Department of Medicine, SMCH, Silchar for 
treatment from January 2024 to June 2024 were included  Among 50 patients studied ischemic stroke was 82%  Results :
and haemorrhagic was 9%, majority are males 56% and females comprised of 44%. The mean age was 63.62± 13.27. 
majority were in the 6th and 7th decade. CVA patients under dilated fundoscopy having SBP >180mmHg and 
DBP>110mmHg with grade 3,4 diabetic and hypertensive retinopathy had poor prognosis.
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INTRODUCTION
Stroke, also known as a cerebrovascular accident (CVA), is the 
most common neurological emergency and the second 

1leading cause of death worldwide . Numerous investigations 
have demonstrated that, even when blood pressure and other 
vascular risk factors are under control, hypertensive ocular 
fundoscopic abnormalities (focal retinal arteriolar narrowing, 

2arterio-venous nicking) are unquestionably linked to stroke . 
There's growing evidence that small-vessel disease, a 
systemic vascular condition, can play a significant role in the 

2development of stroke  . Signs of diabetic retinopathy, such as 
hard exudates and microaneurysms, were also linked to 

3incidence stroke and stroke mortality .

The cerebral vessels and the retinal blood vessels are 
comparable in terms of anatomy, physiology, and 
development. Similar to the blood-brain barrier, the retina is 
an outgrowth of the diencephalon and has a blood-retinal 

 4barrier . Similar alterations in the cerebral vasculature are 
5probably reflected in changes in the retinal vessels . 

According to histologic investigations, thickenings of the 
retinal arteries around the optic disc called fibrous or fibro-
hyalinoid thickenings reflect intracerebral artery 
abnormalities and are linked to a higher risk of cerebral 

6infarction and cerebral hemorrhage . Longer retinal 
arteriovenous transit time, retinal focal arteriolar narrowing, 
AV nicking, generalized retinal arteriolar narrowing, and 

7generalized venular widening is linked to lacunar infarction , 
as demonstrated by functional tests of the retinal vasculature 

8and confirmed by a CT  scan .

The most widely used scale for grading hypertensive 
retinopathy is the Keith, Wagener and Barker classification, 

9which grades retinopathy from I to IV based on its severity . 
The most widely used scale for measuring diabetic 

10retinopathy is ETDRS Disease Severity Scale . The aim of this 
observational study is to consociate the link between retinal 
signs and stroke. We reviewed 4 groups of retinal signs: 
Hypertensive retinopathy, Diabetic retinopathy, Retinal vein 

occlusion, Age related macular degeneration.

Signs of hypertensive retinopathy include hard exudates, 
cotton-wool patches and retinal haemorrhages . These 
symptoms are known to be prevalent in persons over 40 years, 
even in those without a history of diabetes or hypertension, 

11 with a prevalence of 7.0% to 11.0%. . According to 
histopathologic investigations, retinal ischemia and the 
disruption of the blood-retina barrier are associated with 
small vessel arteriolosclerosis, which is linked to retinopathy 
12,13. 

There are two types of diabetic retinopathy: proliferative 
(PDR) and non-proliferative (NPDR). The terms cotton-wool 
spots , venous  beading, microaneur ysms, ret inal 
haemorrhages, hard exudates, and intraretinal microvascular 
anomalies are referred to as NPDR. Neovascularization is a 
sign of proliferative form progression. The prevalence of 
diabetic retinopathy for all types of diabetes in adults over 40 

14 was found to be 8.2% for PDR and 40.3% for NPDR . 

Retinal vein occlusion (RVO) refers to dilated and tortuous 
veins and the presence of retinal haemorrhages, cotton wool 
spots, and macular and optic disc edema. In central RVO, all 4 
quadrants have haemorrhages, whereas in branch RVO these 
lesions localize in one sector corresponding to that branch 
area. The pathogenesis is unclear but is likely multifactorial, 
and postulated causes include thrombosis in the venule 
resulting from compression by an adjacent atherosclerotic 
arteriole, local alteration to blood flow from unfavourable 

15 physiological characteristics or hematologic abnormalities . 
RVO increases with age and prevalence has been reported to 

16,17be 0.3% to 1.6% in adults aged 40 years and older .

A degenerative disorder that affects the macular, or core 
portion, of the retina is known as age-related macular 
degeneration, or AMD. Soft drusen, or yellow deposits 
beneath the retinal pigment epithelium, and changes in 
retinal pigment (hyper- and hypopigmentation) are the 
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primary features of early AMD. Atrophic (dry) AMD and 
neovascular (wet) AMD are the two different types of late 
AMD. Both hereditary and environmental variables are 
involved in the etiology. After the age of 70, the prevalence of 
AMD increased exponentially, according to all the research. 
15% of people 65 to 74 years  old and  25 % of  people 75 years 

16,17and older  had  early AMD  .

Hence this study was performed to look for fundoscopic 
changes in patients presenting with Cerebrovascular 
accident (stroke) confirmed by CT scan and we try to assess 
any correlation between them.

METHODS
Study  Design And Patient Population
In this prospective observational study 50 patients above 18 
years of age with CT scan diagnosed Cerebrovascular 
accidents attending the Department of Medicine, SMCH, 
Silchar for treatment from January 2024 to June 2024 were 
included randomly.

Inclusion criteria :  1)Patients equal to or above 18 years of 
age of both sexes 2) CT scan diagnosed cases of spontaneous 
cerebrovascular accident 3) Fundus is visible either with 
Direct or Indirect Ophthalmoscope.   

Exclusion criteria : 1)Head injury 2) Small vessel ischemic 
changes 3) Central nervous system infection pertaining to 
cerebrovascular accident.

Data Collection
All the patients fulfilling the inclusion and exclusion criteria 
were explained about the purpose of the study. A written 
informed consent is obtained from the patients/legal 
guardian. A detailed history and physical examination is done 
in all patients as per a pre-determined proforma. Clinical 
parameters at the time of admission like blood pressure , 
capillary blood glucose were taken into consideration. 
Dilated fundoscopy was done  with the help of Direct and 
Indirect Ophthalmoscope. Dilation of eyes was done with the 
eye drops containing Tropicamide (0.8%) + Phenylephrine 
(5%). Routine laboratory investigations including Complete 
blood count, RBS, serum Lipid profile, serum sodium, serum 
creatinine, HBA1  and radiological like CT scan were used to c

find out the correlation.

RESULTS
Among the 50 cases of Cerebrovascular accidents studied 
Ischemic stroke was 41 (82%) and haemorrhagic stroke was 9 
(18%) , there were 28 (56%) males and 22 (44%) females. The 

th thmajority of the patients belonged to 6  and 7  decades (30%). 
The overall mean age of the study group was 63.62 ± 13.27.
                      (A)                                                (B)

Figure 1 : A) Gender Distribution Among  Stroke Patient B) 
Type Of Stroke
            
                       (A)                                                      (B)  

Figure 2 : Fundoscopic Changes In A) Hypertensive 
Retinoathy B) Diabetic Retinopathy
                 
Grade 1 hypertensive retinopathy was 5 (10%),Grade 2 
hypertensive retinopathy was found in 10 (20%), Grade 3 
hypertensive retinopathy was found in 9 (15%), Grade 4 
hypertensive retinopathy was found in 10(20%) whereas no 
signs of hypertensive retinopathy was seen in 16 
(31%).Among the diabetics moderate NPDR was highest 10 
(20%), mild NPDR in 5 (10%), severe NPDR was found in 4 
(8%) whereas signs of PDR was found in 2 (4%). No signs of 
diabetic retinopathy was seen in 29(58%).

Figure 3 : Fundoscopic Findings Of Retinal Vein Occlusion 
(rvo) And Age Related Macular Degeneration (armd) In 
Cerebrovascular Accidents

Central retinal vein occlusion was seen in 3(6%), superior-
temporal Branched retinal vein occlusion was seen in 2(4%) 
and inferio-temporal BRVO was seen in 2(4%). Amongst the 
age related macular degeneration non-exudative ARMD was 
seen in 6 (12%), exudative ARMD was seen in 4 (8%) and 
Atrophic ARMD was seen in 3 (6%).

Table 1 : Association Between  Different Variables With 
Their Outcome

Variable Outcome P value

Alive
(N=43)

Dead
(N=7)

Age

≤50 years 7(77.8) 2(22.2) 0.048*

51-60 years 12(100) 0(0)

61-70 years 14(93.3) 1(6.7)

71-80 years 7(87.5) 1(12.5)

>80 years 3(50) 3(50)

Sex

Male 24(85.7) 4(14.3) 1.000

Female 19(86.4) 3(13.6)

Diagnosis

Ischemic stroke 36(87.8) 5(12.2) 0.595

Hemorrhagic stroke 7(77.8) 2(22.2)

Hypertensive retinopathy

Grade 1 5(100) 0(0) 0.086

Grade 2 10(100) 0(0)

Grade 3 8(88.9) 1(11.1)

Grade 4 6(60) 4(40)

No findings 14(87.5) 2(12.5)

Diabetic retinopathy

Mild NPDR 4(80) 1(20) 0.007*

Moderate NPDR 9(90) 1(10)

Severe NPDR 1(25) 3(75)

PDR 2(100) 0(0)

No findings 27(93.1) 2(6.9)

Retinal vascular occlusive changes

CRVO 2(66.7) 1(33.3) 0.110

ST-BRVO 1(50) 1(50)

IT-BRVO 1(50) 1(50)

No findings 39(90.7) 4(9.3)

ARMD changes

Atrophic ARMD 2(66.7) 1(33.3) 0.438

Non-exudative ARMD 6(100) 0(0)
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*statistically significant

As  the age increases incidence of Cerebrovascular accidents 
increases . Mortality increases as the grading of hypertensive 
retinopathy increases as evident from our study there was 
40% mortality with grade 4 hypertensive retinopathy 
followed by 11.1% mortality with grade 3 hypertensive 
retinopathy. With severe NPDR mortality was 75%whereas 
with mild NPDR there was only 1 death.

Mortality was twice among the  patients who had systolic 
blood pressure more than 180mmHg i.e., 5 death whereas 
there was only 2 deaths among patients that was having 
systolic blood pressure less than 180mmHg. Higher the 
SBP,DBP there will be more of MAP therefore higher the 
mortality as evident with p value <0.005.

DISCUSSION 
It is evident from our study that patients who had systolic 
blood pressure more than 180mmHg and diastolic more than 
110mmHg had mortality of 41.7% which is statistically 
significant with p value <0.005 which is comparable to 

18Kumaravelu et al ;therefore recording the initial blood 
pressure plays a crucial role in the prognosis and outcome. In 
our study amongst the CVA patients ischemic stroke was 82% 
whereas hemorrhagic stroke was 18%. Retinal abnormalities  
including potential blinding was seen in 68% among the 
Hypertensives, among the Diabetics it was 42%, 14%had RVO 
and 26% had macular degenerative changes. It is nearly 

19comparible to the Nigerian study  (57.4%), Singapore 
20 21report ( 59%),Riaz Z. et al (60%) .

There are certain limitations to our study like examining 
patients after pupillary dilation , this may not be feasible in all 
patients. Secondly  underreporting cases of retinal 
abnormalities due to non-availabity of sensitive instruments 
like digital retinal camera.. 

CONCLUSION
Clinical professionals may be able to further customize a risk 
profile for stroke for each patient by assessing retinal 
symptoms in addition to other established vascular risk 
factors. This might provide more precise risk assessment and 
possibly help direct therapeutic approaches. Individuals with 
diabetes, hypertension, fundus examinations may be able to 
offer more details on long-term stroke risk stratification. 
Other people may be at risk for stroke based on the retinal 
abnormalities discovered in these patients. For a routine 
fundus examination and documentation, all patients who 
appear with hypertension, diabetes, or macular degeneration 
should be referred to an ophthalmologist.
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Exudative ARMD 4(100) 0(0)

No findings 31(83.8) 6(16.2)

SBP

>180 mm Hg 7(58.3) 5(41.7) 0.006*

<180 mm Hg 36(94.7) 2(5.3)

DBP

>110 mm Hg 7(58.3) 5(41.7) 0.006*

<110 mm Hg 36(94.7) 2(5.3)

RBS status

>180 5(62.5) 3(37.5) 0.071

.Within normal limits 38(90.5) 4(9.5)


