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ABSTRACT: 

This article details the impact on eye health of hypertension retinopathy and choroidopathy as a result of hypertension, its 

long-term effects on vision and mortality by the defilement of the retinal blood vessels along with the other multiple 

adverse effects. Hypertensive patients have concerns for these entities as the raised systolic pressure affects overall 

mortality and the raised diastolic pressure causes aortic disease. Therefore retinal vasculature named branch retinal artery 

and vein, central retinal artery and vein gets thickened and circumscribed followed by the tortoisity and aneurysm and on 

rupture and occlusion visual threat develops. The obstruction of the major retinal vessels; like branch retinal and central 

retinal artery or vein, is likewise dependent on hypertension. Retinal haemorrhages are the reaction of the necrotic vessels 

and their specific characteristics are defined under different levels. Lipids accumulate to form exudates at the area of 

haemorrhage while in malignant hypertension; papilloedema takes place due to haemorrhage and arteriolar ischemia over 

the optic disc and finally undergoes fibrinous necrosis. If the fluid accumulates under subretinal layers due to the leaks 

from the retinal pigment epithelium and choroid is commonly named choroidopathy or central serous chorioretinopathy, 

assumed fourth most ubiquitous retinopathy followed by age-related macular degeneration, diabetic retinopathy and 

branch retinal vein occlusion with the common complaints of metamorphopsia, hyperopia, central scotoma, reduced 

contrast sensitivity and colour saturation. For the diagnosis of disease, fluorescein angiography, and optical coherence 

tomography imaging are the best option. The first line of treatment prefers control over the blood pressure with the drugs 

angiotensin-converting enzyme inhibitors, calcium channel blockers, and diuretics. For the ophthalmic treatment low-dose 

aspirin, anti-VEGF, traditional argon laser, and photodynamic therapy are used. 
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INTRODUCTION: 

Uncontrolled hypertension (HTN) affects various 

systems of the body including cerebrovascular,  

cardiovascular, retina of the eye and renal system, such 

damage is known as target-organ damage (TOD).
1
 

Chronic patients with raised systemic blood pressure 

extensively have three ocular entities hypertensive 

retinopathy, choroidopathy and optic neuropathy, further 

leading to significant unpropitious impact on the visual 

potential of the eye.
2 
 Among the various concerns of the 

blood, oxygen and nutrients are transferred to the organs 

through the circulatory system by the pumping of the 

heart. This pump creates a force to move in the vascular 

system called blood pressure which is not solely based 

on the heart but the lumen of the vessels too.
3
 Two 

known subtypes of raised blood pressure, Primary type 

(essential) includes no reason for raised blood pressure 

and settled gradually over the years. Plaque formation 

(atherosclerosis) increases the chances of such 

hypertension. The secondary type of raised blood 

pressure has an underlying condition and appears 

suddenly, either due to Adrenal gland tumours, 

congenital heart diseases, medicines for cough and cold, 

pain relievers, contraceptive pills, cocaine, 

amphetamine, obstructive sleep apnea, kidney and 

thyroid issues. Sometimes during health checkups blood 

pressure increases with a temporary effect named white-

coat hypertension.
4
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Some of the patients have headaches, shortness of breath 

and nasal bleeding, however, these are not considered 

distinct symptoms but if hypertension reaches an 

extensive level then they become life-threatening. The 

measurement of blood pressure is millimetres of 

mercury (mm Hg) and is divided into four categories by 

the American Heart Association and the American 

College of Cardiology. 
4
 

1. Normal B.P. range – 120/80 mm Hg., 

2. High B.P. range – 120 - 129/80 mm Hg.,  

3. Stage 1 hypertension – 130 - 139/80 to 89 mm 

Hg.,  

4. Stage 2 hypertension – 140 or higher/90 mm 

Hg or higher. 

 

The health of the heart is based on blood pressure, 

characterized by systolic B.P. (SBP) and diastolic B.P. 

(DBP) components. SBP is the amount of blood pushed 

into the arteries by the heart during a contraction, the 

effort phase of the heart. Between two beats of SBP, the 

rest phase of the heart allows blood flow in arteries 

known as the DBP. Therefore Systolic pressure is the 

higher value (Artery Pressure) and Diastolic pressure is 

the lower value.
4
 SBP and DBP provide a 

comprehensive assessment of the health of the heart. 

SBP indicates artery stiffness or blockages and DBP 

represents the narrowing of arteries, therefore, both 

pressures concern the heart and kidney disorder at 

different intensities (raised SBP - overall mortality, 

raised DBP - aortic disease).
4
 SBP tends to increase with 

age and DBP may decrease with the age of 50 years. The 

applied Antihypertensive medicines simultaneously act 

over both pressures.
5 
 Untreated B.P. increases the risk of 

hypertensive retinopathy, chorioretinopathy and optic 

neuropathy, because of blood vessels that have swollen, 

constricted, brittle and bulged to form an aneurysm 

which further burst to give rise to visual threat 
4 
 Due to 

hypertension, The major retinal vessels such as the 

branch retinal vein, central retinal vein, branch retinal 

artery, and central retinal artery become occluded.
2,  6

 

The collection of fluid under the retina due to the leaks 

from the retinal pigment epithelium (RPE) and choroid 

is commonly named choroidopathy, was initially 

introduced by Albrecht von Graefe (1866) and named 

central recurrent retinitis, thereafter a variety of names 

applied as idiopathic flat detachment of the macula 

(Walsh et al), central angiospastic retinopathy (Gifford 

et al), Idiopathic central serous chorioretinopathy (Gass 

et al-1967) and central serous retinopathy (Straatsma et 

al).
7
 Central serous chorioretinopathy is assumed fourth 

most common retinopathy followed by ARMD (age-

related macular degeneration), DR (diabetic retinopathy) 

and BRVO (branch retinal vein occlusion) with common 

complaints of metamorphopsia (micropsia/macropsia), 

commonly hyperopia and sometimes myopia, central 

scotoma, decreased contrast sensitivity and colour 

saturation.
8, 9 

The disease is considered as the hyper-

permeability of the choroidal capillaries incorporated 

with retinal pigment dysfunction and finally introduces 

serous detachment of the neurosensory retina. The 

possibility of recurrence of the disease is a major issue.
10

 

 

EPIDEMIOLOGY: 

Once the changes in the retina take place next to 

malignant hypertension, the treatment is unable to 

improve AV changes, arteriolar narrowing, optic nerve 

destruction, macular changes, and finally, visual acuity 

gets diminished. The severe hypertensive retinopathy 

and arteriosclerotic changes are indicated for coronary 

disease, peripheral vascular disease, and stroke. The 

mortality rate with unattended malignant hypertension is 

50% in 2 months and 90% in 1 year.
11

 The chronic 

hypertension of stage 2, (SBP > 140 mmHg and DBP > 

90 mmHg) is the cause of hypertensive retinopathy with 

arteriosclerotic changes.
12

  According to a study, 

hypertensive retinopathy is prevalent in African, 

Americans and Chinese descent and their incidence of 

rising blood pressure issues increases with age. Men are 

found more affected in the age group < 45 years old and 

women are get affected in age groups > 65 years old.
6
 In 

nondiabetic patients, hypertensive retinopathy ranges 

from 2-17% although this range varies 

demographically.
13, 14

 Pontremoli et al. measured the role 

of genetic factors and the action of the angiotensin-

converting enzyme for hypertensive retinopathy.
15

 

According to Chatterjee et al., hypertensive retinopathy 

is more common among Afro-Caribbean people than in 

European people, and it is more common in women. 

Genetic factors with certain genotypes also have an 

important role in the higher risk of hypertensive 

retinopathy.
16

 Smoking has a connection to the 

seriousness of the malignant hypertensive retinopathy 

observed by Poulter et al.
17 

Renal dysfunction with end-

organ damage is a justified reason for hypertensive 

retinopathy.
18 

The increased plasma leptin level makes 

vascular endothelium damage the property of the 

individuals having hypertensive retinopathy.
19

 

Erden et al.'s research indicate a strong correlation 

between the severity and duration of hypertension and 

the occurrence of hypertensive retinopathy
20

. According 

to Kabedi et al., 83.6% of all hypertension patients had 

hypertensive retinopathy, and the association between 

this condition and chronic renal disease was 

significant.
21 

 

The age group of 20 to 50 years of males tend to be 

affected by central serous chorioretinopathy with the 

symptom of acute or sub-acute central vision loss. The 

use of endogenous and exogenous (intravenous, 

cutaneous and nasal route) steroids has the strongest 

association with CSR. 
22-26

 The inflammatory choroiditis, 
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does not prove linkage with infection and is precipitated 

by glucocorticoids. 

Most patients integrate with CSCR, with the age group 

of 28-68 years. The odds of bilateral illness with RPE 

loss and choroidal neo-vascularization are higher in 

individuals having the age of about 50 years or over. 
27, 28

  

The incidence of CSCR is approximately six times 

higher in males (9.9/100,000) compared to females 

(1.7/100,000) with the prevalence in Asian, African 

American, and Caucasian populations.
29, 30 

 

CSCR-affected individuals may have hyperopia type of 

error or emmetropia as well. Alcohol addiction, 

pregnancy, prolonged use of antibiotics, untreated 

hypertension, obstructive sleep apnea and the recurrence 

of the disease, commonly counted in depression, 

Cushing syndrome, organ transplantation, systemic 

lupus erythematosus (SLE), and end-stage renal disease 

etc. are the common risk factors.
31, 32

 

 

PATHOPHYSIOLOGY: 

Retinal blood vessels have some specific characteristics 

as they don’t have a sympathetic nerve supply, have 

autoregulation of blood flow and blood-retinal barrier.
33  

 

1. HYPERTENSIVE RETINOPATHY: 

Hypertensive retinopathy has the following 

levels-  

 

 The vasoconstrictive Phase starts with elevated 

pressure in the retinal arteriole thus autoregulatory 

mechanisms give rise to narrowing (vasospasm) of 

the retinal arteriole for the decrease of blood flow.  

 The sclerotic Phase develops due to the continuous 

increase of blood pressure to give change in retinal 

vessels, the inner wall gets thickened with hyaline 

degeneration and the middle layer has hyperplasia, 

therefore, arteriolar narrowing, arterio-venous 

crossing changes - thickened arteriole crosses over a 

venule and the vein turn to, appear dilated and 

torturous (fig-1) distal to the AV crossing(fig-2), 

widening and emphasized light reflex (silver and 

copper wiring) takes place.
1  

 

 The exudative phase is concerned with intracranial 

hypertension concludes optic nerve ischemia, 

papilledema (fig-3) and fibrinoid necrosis of the 

choroidal arterioles with specific signs of Elschnig's 

spots - RPE appears yellow, Siegrist's streak - RPE 

hyperplasia (fig-4) and detachment of neurosensory 

RPE (these three signs have concern to the 

choroidopathy) arrises with retinal haemorrhages, 

hard exudates, retinal ischemia, and necrosis of 

smooth muscle.
1
  

 

 
 

 

Fig 1 Dilated& tortuous retinal veins     Fig 2 AV Crossing
 

 

Retinal haemorrhages are the reaction of the necrotic vessels, if they bleed superficially named flame-shaped 

haemorrhages and in the deep retina named dot and blot haemorrhages. The cotton wool patches develop due to the 

ischemia of the nerve fibre layer resulting in fibrinous necrosis and blood vessel luminal constriction (fig-5). 

 

 

 

 

 

Fig 3 pappliedema Fig 4 Elsching spot & 

Siegrist streak 

Fig 5 exudates & 

haemorrhage 
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At the site of haemorrhage, exudates develop due to the lipids deposition. In malignant hypertension, papilledema is the 

result of haemorrhage and arteriolar ischemia around the optic disc and finally fibrinous necrosis takes place.
34  

 

CENTRAL SEROUS CHORIO RETINOPATHY: 

In the beginning, RPE dysfunction was assumed for the pathophysiological cause of CSCR (central serous chorio 

retinopathy) but later on, it was considered a sequel of CSCR, (fig-6) therefore epidemiology, hormonal studies, 

fluorescein angiography (FA), and optical coherence tomography (OCT) imaging are suggested for confirmed 

manifestation. The capacity of indocyanine green angiography to stain choroidal tissue allows it to rule out conditions that 

are crucial for the development of CSCR, such as abnormal dilatation of choroidal veins, increased capillary permeability, 

and choroidal lobular ischemia.
35-37

 The depth imaging through OCT, CSCR patient shows choroid thickening due to the 

foveal or perifoveal leakage, It points to increased hydrostatic pressure and vascular congestion.
38

       

In parts of the choroid affected by CSCR, Prunte 

and Flammer showed the existence of delayed 

arterial filling and ischemia followed by 

capillary and venous congestion. Fifty per cent 

of eyes may have foveal or perifoveal leakage 

and any or both of these conditions may be the 

cause of the increased permeability.
39

 When 

there is acute CSCR, pooling of auto-

fluorescence suggests increased metabolic 

activity of the RPE
40

 otherwise in chronic CSCR, 

secondary RPE damage shows low or absence of 

auto-fluorescence. 

 

CLASSIFICATION: 

Various classifications are used for the severity of hypertensive retinopathy. 

SCHEIE CLASSIFICATION FOR HYPERTENSION RETINOPATHY 

(malignant hypertension)
1, 12

 

Stage 0 Without alteration 

Stage 1 Undetectable narrowing of an artery 

Stage 2 Apparent narrowing of an artery with focal differences 

Stage 3 Grade 2 symptoms with retinal haemorrhages/exudates/cotton wool spots/retinal oedema 

Stage 4 Grade 3 plus papilleodema 

SCHEIE CLASSIFICATION FOR HYPERTENSION RETINOPATHY 

(chronic hypertension) 
1, 12, 41

 

Stage 1 Light reflex enlargement of arteriole 

Stage 2 Grade 1 symptoms with Arteriovenous crossing sign 

Stage 3 The copper-coloured light reflex of arteriole 

Stage 4 The silver-coloured light reflex of arteriole 

KEITH-WAGNER-BARKER CLASSIFICATION (1939)
11

 

Grade 1 Retinal arteriole constriction that is mild and widespread 

Grade 2 Definite focal narrowing of retinal arterioles with AV nicking 

Grade 3 Grade 2 symptoms with flame-shaped haemorrhages/cotton-wool spots/hard exudates 

Grade 4 Severe Grade 3 retinopathy with papilledema 

WONG AND MITCHELL CLASSIFICATION (2004)
42

 

None  --- 

Mild  arteriolar narrowing, arteriovenous nicking, opacity (copper wiring) of the arteriolar wall 

Moderate  retinal haemorrhage (blot/dot/flame), microaneurysm, cotton-wool spots, hard exudate 

Severe  moderate retinopathy with swelling of the optic disc 

 

Fig 6 central serous 

chorioretinopathy 
Fig 7 OCT of  central serous 

chorioretinopathy 
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A new hypertension classification (2014) based on optical coherence tomography (OCT) and the Keith-Wagner-Barker 

grading system incorporated with subretinal fluid (SRF) significantly correlated with the best-corrected visual acuity.
43 

 

 Mild-Moderate Retinopathy 

 Malignant Retinopathy without SRF 

 Malignant Retinopathy with SRF 

 

The general classification of central serous chorioretinopathy typically involves condition, duration, severity, and 

associated features- 

 

No. 
CONDITIO

N 

OBSERVATIO

N 
NAME DESCRIPTION 

1 
Duration of 

symptoms 
--- 

Acute CSCR 
Symptoms develop suddenly and resolve in 

a few months 

Chronic CSCR 
Symptoms persist for longer durations and 

often management required 

2 
Associated 

features 

--- 

Uni/bilateral 
Usually monocular but sometimes 

binocular involvement 

Pregnancy  Pregnancy in the postpartum period 

Corticosteroids  
Prolong use of systemic or topical 

corticosteroid medications 

indocyanine 

green 

angiography 

(ICGA) 

Type A 
Associated with choroidal vascular 

hyperpermeability 

Type B 
Associated with choroidal vascular 

congestion 

3 

The pattern 

of fluid 

dispersal 

FFA or OCT 

Focal CSCR 
Characterized by a single or few leakage 

points in the RPE 

Diffuse CSCR 
Involves widespread leakage across the 

RPE 

4 
Subretinal 

fluid hight 
--- 

Shallow CSCR 
subretinal fluid (SRF) is relatively 

superficial, closer to the retinal surface 

Deep CSCR 
Thicker accumulation of SRF, extending 

deeper into the retinal layers 

 

SIGNS:  

Hypertensive retinopathy is identified through fundus examination under the following changes
, 12, 44 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. 
AV 

defect 

Salus’s sign  
The retinal vein follows an "S" shape orientation passing across 

the arteriole. 

Gunn’s sign Tapering of the retinal vein on each side of the AV cross. 

Bonnet’s sign  Retinal vein pooling away from the AV cross. 

2. 
Arterial 

Changes 

reduction to 1:3 in the arterio-venous ratio (standard is 2:3).  

Alterations to the arteriolar light reflex (named copper or silver wire) 

3. 

Retinal 

Changes 

 

Retinal 

haemorrhages 

Dot and blot 

haemorrhages 
-Deep retinal layer haemorrhage 

Flame shaped 

hemorrhage 
-Superficial retinal layer haemorrhage 

Retinal 

exudates 

Hard exudates -Due to lipid deposition in the retinal layer 

Soft exudates 
-Ischemic property of the nerve fibres introduces 

soft exudates named  Cotton wool spots 

4. 
Macular 

Changes 
Macular star formation due to accumulation of lipid around the macula. 

5. 
Optic Nerve 

Changes 
Optic disk swelling (hypertensive optic neuropathy) 
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Malignant hypertension may produce choroidopathy,
1 

and mostly concerns young hypertensive patients, 

initiated with localised pigment epithelium detachment 

and lasts to the exudative retinal detachment.
12, 45 

Elschnig spots, which are hyperpigmented patches in the 

choroid surrounded by a ring of hypopigmentation, and 

Siegrist streaks, which are straight hyperpigmented 

lesions over choroidal arteries, are two of the key 

features. These are brought on by inadequate 

choriocapillaris perfusion. 

  

SYMPTOMS:
44

 

A. Acute malignant hypertension: 

 Ocular pain,  

 Headaches,  

 Reduced visual acuity. 

 

B. Chronic hypertension: 

Generally without symptoms but sometimes vision may 

decrease, although, the specific complaints of CSCR are 

central vision loss or distortion, micropsia, hyperopia, 

low contrast sensitivity and colour saturation.
45

  

 

DIAGNOSIS: 

The modern and best way for a differential and proper 

diagnosis of hypertension and CSCR, are fundus 

fluorescein angiography (FFA) and optical coherence 

tomography (OCT) which helps to detect - 

 retinal capillary nonperfusion,  

 microaneurysm formation, and  

 a dendritic pattern of choroidal 

filling/hypoperfusion (early phase) and the 

diffuse/sub-retinal leakage (late phase)
12

  

 

Indocyanine green angiography expresses a moth-eaten 

appearance of the choriocapillaris.
12 

Acute CSCR is 

known as a self-limited condition with the recovery of 

visual acuity within a couple of months.
10

  

Disc leak is often absent from CSCR. Individuals 

concerning CSCR and other conditions, the leaking 

regions on FFA can correspond to the hyperreflective 

areas on the infrared picture in OCT associated with the 

ink blot pattern on fluorescein angiography, smokestack 

pattern and minimally enlarging spot.
46, 47

   

The optimum BCVA range for CSCR patients lies 

between 6/6 to 6/60, and Visual loss comes through a 

hyperopic shift because of the anterior shift of the 

macular photoreceptors.
48

 

Ophthalmoscopic finding advocates round or oval serous 

macular detachment without haemorrhage, with small, 

yellow sub-retinal deposits in the area of neurosensory 

detachment.
49

 Sometimes the sub-retinal fluid of grey-

white sero-fibrinous exudates may be there.
50

  

MANAGEMENT: 

Lowering the B.P. is the first important treatment level 

for hypertension retinopathy by protecting the ischemic 

damage to the retina of the eye.
51

 

Angiotensin-converting enzyme inhibitors, calcium 

channel blockers, and diuretics are the most common 

drugs used in hypertension. Some of the other drugs not 

commonly used are α-adrenergic blockers, direct 

vasodilators, and central α2-adrenergic agonists. The 

popular but less result-oriented ocular treatment is intra-

vitreal antibody treatment, which acts on the vascular 

endothelial growth factor which lowers the macular 

oedema and retinal haemorrhage.
13, 52      

 

Fluorescein and indocyanine green (ICG) angiography 

determine the areas of further treatment.
53 

Several 

wavelengths of pulse laser targets different retinal cells 

as green (532 nm), yellow (577 nm), and infrared (810 

nm) are used to target various retinal cells.
54

  

Treatment for CSCR with low-dose aspirin has been 

investigated.
55

 The elevated levels of VEGF resulting 

from choroidal disease are used to estimate the role of 

anti-vascular endothelial growth factor (VEGF) 

medications.
56, 57

 

Before undergoing angiography for the focused targets 

based on hyperfluorescence at the site of RPE 

detachment/disturbance, Focal argon laser and 

micropulse diode laser photocoagulation may be 

necessary as alternative therapy for individuals whose 

vision deficits are chronic (continue longer than a few 

months). Focal argon laser photocoagulation may be 

helpful for patients with focal RPE detachments without 

the involvement of the fovea; although in such cases 

patients may develop scotomas that match the 

symptomatic operation sites.
41

  

The surrounding area of the laser treatment activates 

RPE cells by reducing inflammation and cytokine 

production by using sub-threshold energy. The applied 

property for laser energy is "high density and low-

intensity" or "sub-threshold micropulse laser" (SML) for 

specifically target RPE cells.
58,

 
59

  

Chronic CSCR patients are treated with photodynamic 

treatment (PDT), which increases the verteporfin 

(photosensitizer) level in the retinal blood vessels and 

further helps to reduce SRF and chances of improving 

BCVA takes place.
60

  

 

COMPLICATIONS: 

Hypertension gives rise to the ocular disorders BRAO, 

BRVO, arterial macro aneurysms and Ischemia, which 

develop after the occlusion of vessels further formation 

of neovascularization, vitreous haemorrhage, epiretinal 

membrane, and tractional retinal detachment takes place. 

In addition to diabetes, hypertension retinopathy 

becomes more prompt, although raised blood pressure is 
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known as a major risk factor for the progression of 

diabetic retinopathy.
61

 Hypertensive optic neuropathy 

causes chronic papilloedema, and the risk of glaucoma, 

Cystoid macular oedema and Age-related macular 

degeneration is also there. The proliferative type of 

hypertensive retinopathy has also been introduced 

recently.
12, 44, 62

. The rupture of Bruch’s membrane 

through the laser treatment causes further vision loss and 

choroidal neovascularization (CNV) and additional focal 

argon laser photocoagulation is applied with regular 

follow-up. 

 

PROGNOSIS: 

Arteriosclerotic alterations and symptoms of severe 

hypertensive retinopathy are reliable markers of an 

increased risk of peripheral vascular disease, coronary 

heart disease, and stroke. The arteriosclerotic changes in 

the retina never recover, so chances of retinal artery 

occlusions, retinal vein occlusions, and retinal macro-

aneurysms are always there. Involvement of most of the 

retinal changes like AV changes, arteriolar narrowing, 

and damage of the optic nerve and macula could not be 

recovered and the visual acuity was reduced. 

The increased risk of CSCR concerns the exogenous 

steroids too either of oral, intramuscular, intranasal, etc. 

so lowering of the drug potency or discontinuation is 

suggestive. Lifestyle modification and stress 

management are also important factors for improvement. 

H. pylori in the case of atherosclerosis has been studied 

for the CSCR
63

 by librating cytotoxins acts over the 

choroidal vessels. The long-standing hypertension has 

concern for the CSCR so the treatment of hypertension 

should be taken.
64 

  

 

CONCLUSION: 

A visible window into the systemic effects of 

hypertension on the fragile tissues of the eye is provided 

by hypertensive retinopathy and choroidopathy. It 

underscores the critical need for effective management 

and control of blood pressure to prevent irreversible 

damage to retinal vessels and subsequent vision 

impairment with the spectrum of retinal change from 

mild arteriolar narrowing to severe haemorrhages and 

exudates further mirroring the progression of 

hypertensive vascular disease. The detection and 

monitoring of hypertensive retinopathy not only offers 

insights into the ocular health of individuals but also 

serves as a sentinel marker for cardiovascular risk. A 

comprehensive approach that includes regular 

ophthalmic examinations with the coordination of 

cardiovascular medical experts is important for 

preserving both vision and overall health respectively; 

early intervention and diligent blood pressure 

management are paramount in mitigating the ocular and 

systemic consequences of hypertensive retinopathy.  

 

REFERENCES: 

1. Pranav Modi; Tasneem Arsiwalla. 

Hypertensive Retinopathy, 

https://www.ncbi.nlm.nih.gov/books/NBK5

25980. 

2. Tsukikawa, M., & Stacey, A. W. (2020). A 

review of hypertensive retinopathy and 

chorioretinopathy. In Clinical Optometry 

(Vol. 12, pp. 67–73). Dove Medical Press 

Ltd. 

https://doi.org/10.2147/OPTO.S183492. 

3. medicalnewstoday.com/articles/321447. 

4. mayoclinic.org/diseases-conditions/high-

blood-pressure/symptoms-causes/syc-

20373410. 

5. Dr Sandeep Kharkar, Systolic vs Diastolic 

Blood Pressure: Know The Difference  

carehospitals.com/blog-detail/difference-

between-systolic-and-diastolic-blood-

pressure Ganga CARE Hospital Limited, 

Nagpur. 

6. ALEX MELAMUD, PETER K. KAISER, 

Chapter 28 - Hypertensive Retinopathy; 

Editor(s): David Huang, Peter K. Kaiser, 

Careen Y. Lowder, Elias I. Traboulsi, 

Retinal Imaging, Mosby,2006, Pages 283-

288, ISBN 9780323023467. 

7. Central Serous Choroidopathy, 

retinamaculainstitute.com/for-patients/eye-

conditions/2018/3/19/central-serous-

choroidopathy 

8. American Academy of Ophthalmology. 

Central Serous Chorioretinopathy. Basic and 

Clinical Science Course, Section 12. Retina 

and Vitreous. San Francisco: American 

Academy of Ophthalmology; 2022-

2023:215-221. 

9. Porter D, Gregori NZ. Central Serous 

Chorioretinopathy. American Academy of 

Ophthalmology. EyeSmart/Eye 

health. https://www.aao.org/eye-

health/diseases/central-serous-retinopathy-3. 

Accessed January 06, 2023. 

10. Porter D, Vemulakonda GA. Blood 

Pressure. American Academy of 

Ophthalmology. EyeSmart/Eye 

health. https://www.aao.org/eye-

https://retinamaculainstitute.com/for-patients/eye-conditions/2018/3/19/central-serous-choroidopathy
https://retinamaculainstitute.com/for-patients/eye-conditions/2018/3/19/central-serous-choroidopathy
https://retinamaculainstitute.com/for-patients/eye-conditions/2018/3/19/central-serous-choroidopathy
file:///C:/Users/hp/Downloads/Central%20Serous%20Chorioretinopathy
file:///C:/Users/hp/Downloads/Central%20Serous%20Chorioretinopathy
https://www.aao.org/eye-health/diseases/central-serous-retinopathy-3
https://www.aao.org/eye-health/diseases/central-serous-retinopathy-3
https://www.aao.org/eye-health/anatomy/blood-pressure-list
https://www.aao.org/eye-health/anatomy/blood-pressure-list
https://www.aao.org/eye-health/anatomy/blood-pressure-list


IJMSCRR: May-June 2024                                                                                                                                             Page | 481  

health/anatomy/blood-pressure-list. 

Accessed January 06, 2023. 

11. Keith NM, Wagener HP, Barker NW. Some 

different types of essential hypertension: 

their course and prognosis. Am. J. Med. Sci. 

1974 Dec;268(6):336-45. 

12. AAO. in Basic and Clinical Sciences Course 

(Lifelong Education for the 

Ophthalmologist, San Fransisco, CA, 2006). 

13. Harjasouliha A, Raiji V, Gonzalez J, Review 

of hypertensive retinopathy. Dis Mon. 2017 

Mar;63(3):63-69. 

14. T. Nwankwo, S.S. Yoon, V. Burt, Q. 

Gu Hypertension among adults in the United 

States: National Health and Nutrition 

Examination Survey, 2011–2012 NCHS 

Data Brief, 133 (2013), pp. 1-8 

15. Pontremoli R, Sofia A, Tirotta A, et al. The 

deletion polymorphism of the angiotensin I-

converting enzyme gene is associated with 

target organ damage in essential 

hypertension. J. Am. Soc. Nephrol. 1996 

Dec;7(12):2550-8. 

16. Chatterjee S, Chattopadhyay S, Hope-Ross 

M, Lip PL. Hypertension and the eye: 

changing perspectives. J Hum 

Hypertens. 2002 Oct;16(10):667-

75. [PubMed] 

17. Poulter NR. Independent effects of smoking 

on risk of hypertension: small, if present. J 

Hypertens. 2002 Feb;20(2):171-2. [PubMed] 

18. Biesenbach G, Zazgornik J. High prevalence 

of hypertensive retinopathy and coronary 

heart disease in hypertensive patients with 

persistent microalbuminuria under short 

intensive antihypertensive therapy. Clin 

Nephrol. 1994 Apr;41(4):211-8. [PubMed] 

19. Uckaya G, Ozata M, Sonmez A, Kinalp C, 

Eyileten T, Bingol N, Koc B, Kocabalkan F, 

Ozdemir IC. Is leptin associated with 

hypertensive retinopathy? J Clin Endocrinol 

Metab. 2000 Feb;85(2):683-7. [PubMed] 

20. Erden S, Bicakci E. Hypertensive 

retinopathy: incidence, risk factors, and 

comorbidities. Clin Exp 

Hypertens. 2012;34(6):397-401. [PubMed] 

21. Kabedi NN, Mwanza JC, Lepira FB, 

Kayembe TK, Kayembe DL. Hypertensive 

retinopathy and its association with 

cardiovascular, renal and cerebrovascular 

morbidity in Congolese patients. Cardiovasc 

J Afr. 2014 Sep-Oct;25(5):228-32. [PMC 

free article] [PubMed] 

22. Garg S, Dada T, Talwar D, Biswas N. 

Endogenous cortisol profile in patients with 

central serous chorioretinopathy. Br J 

Ophthalmol. 1997;81(11):962-964. 

23. Carvalho-Recchia CA, Yannuzzi LA, 

Negrão S, et al. Corticosteroids and central 

serous chorioretinopathy. Ophthalmology. 

2002;109(10):1834-1837. 

doi:10.1016/S0161-6420(02)01117-X. 

24. Bouzas EA, Karadimas P, Pournaras CJ. 

Central Serous Chorioretinopathy and 

Glucocorticoids. Surv Ophthalmol. 

2002;47(5):431-448. doi:10.1016/S0039-

6257(02)00338-7. 

25. Haimovici R, Koh S, Gagnon DR, Lehrfeld 

T, Wellik S. Risk factors for central serous 

chorioretinopathy: A case–control 

study. Ophthalmology. 2004;111(2):244-

249. doi:10.1016/j.ophtha.2003.09.024. 

26. Tripathy K. Is Helicobacter pylori the culprit 

behind central serous chorioretinopathy? 

Graefes Arch Clin Exp Ophthalmol. 2016 

Oct;254(10):2069-2070.  Epub 2016 Jun 30. 

PubMed PMID: 27364118. 

27. Gäckle HC, Lang GE, Freissler KA, Lang 

GK. [Central serous chorioretinopathy. 

Clinical, fluorescein angiography and 

demographic aspects]. Ophthalmol Z Dtsch 

Ophthalmol Ges. 1998;95(8):529-533. 

28. Spaide RF, Campeas L, Haas A, et al. 

Central Serous Chorioretinopathy in 

Younger and Older Adults. Ophthalmology. 

1996;103(12):2070-2080. 

doi:10.1016/S0161-6420(96)30386-2. 

29. Desai UR, Alhalel AA, Campen TJ, 

Schiffman RM, Edwards PA, Jacobsen GR. 

Central serous chorioretinopathy in African 

Americans. J Natl Med Assoc. 

2003;95(7):553-559. 

30. How ACSW, Koh AHC. Angiographic 

characteristics of acute central serous 

chorioretinopathy in an Asian 

population. Ann Acad Med Singapore. 

2006;35(2):77-79. 

31. Haimovici R, Koh S, Gagnon DR, Lehrfeld 

T, Wellik S. Risk factors for central serous 

chorioretinopathy: A case-control 

study. Ophthalmology. 2004;111(2):244-

249. doi:10.1016/j.ophtha.2003.09.024. 

https://www.aao.org/eye-health/anatomy/blood-pressure-list
https://pubmed.ncbi.nlm.nih.gov/12420190
https://pubmed.ncbi.nlm.nih.gov/11821697
https://pubmed.ncbi.nlm.nih.gov/8026113
https://pubmed.ncbi.nlm.nih.gov/10690876
https://pubmed.ncbi.nlm.nih.gov/22468968
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4241591/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4241591/
https://pubmed.ncbi.nlm.nih.gov/25629539


IJMSCRR: May-June 2024                                                                                                                                             Page | 482  

32. Fok ACT, Chan PPM, Lam DSC, Lai TYY. 

Risk Factors for Recurrence of Serous 

Macular Detachment in Untreated Patients 

with Central Serous 

Chorioretinopathy. Ophthalmic Res. 

2011;46(3):160-163. 

doi:10.1159/000324599. 

33. Chaine G, Kohner EM. [Hypertensive 

retinopathy]. J Fr 

Ophtalmol. 1983;6(12):995-1005. [PubMed] 

34. Garner, A. &amp; Ashton, N. 1979. 

Pathogenesis of hypertensive retinopathy: a 

review. J R Soc Med 72: 362-5. 

35. Giovannini A, Scassellati-Sforzolini B, 

D’altobrando E, Mariotti C, Rutili T, 

Tittarelli R. Choroidal Findings In The 

Course Of Idiopathic Serous Pigment 

Epithelium Detachment Detected By 

Indocyanine Green 

Videoangiography. Retina. 1997;17(4):286-

296. 

36. Yoshioka H, Katsume Y. Experimental 

central serous chorioretinopathy. III: 

ultrastructural findings. Jpn J Ophthalmol. 

1981;26(4):397-409. 

37. Piccolino FC, Borgia L. Central serous 

chorioretinopathy and indocyanine green 

angiography. Retina. 1994;14(3):231–242. 

38. Imamura Y, Fujiwara T, Margolis R, Spaide 

RF. Enhanced Depth Imaging Optical 

Coherence Tomography Of The Choroid In 

Central Serous Chorioretinopathy: Retina. 

2009;29(10):1469-1473. 

doi:10.1097/IAE.0b013e3181be0a83.  

39. Prunte C, Flammer J. Choroidal Capillary 

and Venous Congestion in Central Serous 

Chorioretinopathy. Am J Ophthalmol. 

1996;121(1):26-34. doi:10.1016/S0002-

9394(14)70531-8. 

40. von Rückmann A, Fitzke FW, Fan J, 

Halfyard A, Bird AC. Abnormalities of 

fundus autofluorescence in central serous 

retinopathy. Am J Ophthalmol. 

2002;133(6):780-786. doi:10.1016/S0002-

9394(02)01428-9. 

41. Liew G, Quin G, Gillies M, Fraser-Bell S. 

Central serous chorioretinopathy: a review 

of epidemiology and pathophysiology. Clin 

Experiment Ophthalmol. 2013;41(2):201-

214. doi:10.1111/j.1442-9071.2012.02848.x. 

42. Wong TY, Mitchell P. Hypertensive 

retinopathy. N Engl J Med. 2004 Nov 

25;351(22):2310-7. doi: 

10.1056/NEJMra032865. PMID: 15564546. 

43. Ahn SJ, Woo SJ, Park KH. Retinal and 

choroidal changes with severe hypertension 

and their association with visual outcome. 

Invest Ophthalmol Vis Sci 2014; 55:7775–

7785. 

44. Lang, G.K. Ophthalmology: A Pocket 

Textbook Atlas (Thieme, Stuttgart, 2007). 

45. Bourke K, Patel MR, Prisant LM. Marcus 

DM. Hypertensive choroidopathy. J Clin 

Hypertens 2004 Aug;6(8):471-2. 

46. Bilgic A, March de Ribot F, Ghia P, 

Sudhalkar A, Kodjikian L, Tyagi M, 

Sudhalkar A. Correlation in acute CSCR 

between hyperreflectivity on the infrared 

image in optical coherence tomography and 

fluorescein angiography. Eur J Ophthalmol. 

2020 Sep 9:1120672120957600. doi: 

10.1177/1120672120957600. 

47. Yamada K, Hayasaka S, Setogawa T. 

Fluorescein-angiographic patterns in 

patients with central serous 

chorioretinopathy at the initial 

visit. Ophthalmol J Int Ophtalmol Int J 

Ophthalmol Z Für Augenheilkd. 

1992;205(2):69-76. 

48. Folk JC, Thompson HS, Han DP, Brown 

CK. Visual function abnormalities in central 

serous retinopathy. Arch Ophthalmol Chic 

Ill 1960. 1984;102(9):1299-1302. 

49. Colucciello M. Update on Central Serous 

Chorioretinopathy. Retinal 

Physician. retinalphysician.com/articleviewe

r.aspx?articleID=107233. Published July 1, 

2012. Accessed October 27, 2016. 

50. Hussain D, Gass JD. Idiopathic central 

serous chorioretinopathy. Indian J 

Ophthalmol. 1998;46(3):131. 

51. Elliott W, Varon J. Moderate to severe 

hypertensive retinopathy and hypertensive 

encephalopathy in adults. UpToDate. 

January 21. 2020 

52. Kim EY, Lew HM, Song JH. Effect of 

intravitreal bevacizumab (Avastin) therapy 

in malignant hypertensive retinopathy: a 

report of two cases. J Ocul Pharmacol Ther 

2012; 28:318–322. 

https://pubmed.ncbi.nlm.nih.gov/6674324


IJMSCRR: May-June 2024                                                                                                                                             Page | 483  

53. Ricci F, Missiroli F, Regine F, Grossi M, 

Dorin G. Indocyanine green enhanced 

subthreshold diode-laser micropulse 

photocoagulation treatment of chronic 

central serous chorioretinopathy. Graefes 

Arch Clin Exp Ophthalmol. 

2008;247(5):597-607. doi:10.1007/s00417-

008-1014-1. 

54. Yadav NK, Jayadev C, Rajendran A, Nagpal 

M. Recent developments in retinal lasers 

and delivery systems. Indian J Ophthalmol. 

2014;62(1):50. doi:10.4103/0301-

4738.126179. 

55. CSCR. Caccavale A, Romanazzi F, 

Imparato M, Negri A, Morano A, Ferentini 

F. Low-dose aspirin as treatment for central 

serous chorioretinopathy. Clin Ophthalmol 

Auckl NZ. 2010;4:899. 

56. Lim JW, Kim MU, Shin M-C. Aqueous 

Humor And Plasma Levels Of Vascular 

Endothelial Growth Factor And Interleukin-

8 In Patients With Central Serous 

Chorioretinopathy: Retina. 

2010;30(9):1465-1471. 

doi:10.1097/IAE.0b013e3181d8e7fe. 

57. Shin MC, Lim JW. Concentration of 

Cytokines in the Aqueous Humor of Patietns 

with Central Serous Chorioretinopathy. 

Retina. 2011;31(9):1937-1943. 

doi:10.1097/IAE.0b013e31820a6a17. 

58. Liew G, Quin G, Gillies M, Fraser-Bell S. 

Central serous chorioretinopathy: a review 

of epidemiology and pathophysiology. Clin 

Experiment Ophthalmol. 2013;41(2):201-

214. doi:10.1111/j.1442-9071.2012.02848.x. 

59. Luttrull J, Dorin G. Subthreshold Diode 

Micropulse Laser Photocoagulation (SDM) 

as Invisible Retinal Phototherapy for 

Diabetic Macular Edema: A Review. Curr 

Diabetes Rev. 2012;8(4):274-284. 

60. Ruiz-Moreno JM, Lugo FL, Armadá F, et al. 

Photodynamic therapy for chronic central 

serous chorioretinopathy. Acta Ophthalmol 

(Copenh). 2010;88(3):371-376. 

doi:10.1111/j.1755-3768.2008.01408.x. 

61. Bhargava M, Ikram MK, Wong TY. How 

does hypertension affect your eyes? J Hum 

Hypertens. 2012 Feb;26(2):71-83. 

62. Stryjewski TP, Papakostas TD, Vavvas D. 

Proliferative Hypertensive 

Retinopathy. JAMA Ophthalmol 2016;:1. 

doi:10.1001/jamaophthalmol.2015.5583 

63. Rahbani-Nobar MB, Javadzadeh A, 

Ghojazadeh L, Rafeey M, Ghorbanihaghjo 

A. The effect of Helicobacter pylori 

treatment on remission of idiopathic central 

serous chorioretinopathy. Mol Vis. 

2011;17:99-103. 

64. Lotery A, Sivaprasad S, O'Connell A, Harris 

RA, Culliford L, Ellis L, Cree A, 

Madhusudhan S, Behar-Cohen F, 

Chakravarthy U, Peto T, Rogers CA, Reeves 

BC; VICI trial investigators. Eplerenone for 

chronic central serous chorioretinopathy in 

patients with active, previously untreated 

disease for more than 4 months (VICI): a 

randomised, double-blind, placebo-

controlled trial. Lancet. 2020 Jan 

25;395(10220):294-303. doi: 

10.1016/S0140-6736(19)32981-2. PMID: 

31982075.  

 


