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Back ground

Systemic Hypertension (SH) or elevated blood pressure is 
a very common medical condition and it’s complications have 
intimal relation with cardiovascular diseases, being one of the 
major causes of premature death worldwide [1]. An estimated 
1.13 billion people worldwide have SH and fewer than 1 in 5 
people with SH have it under control [2]. 

SH significantly increases the risks of heart, brain, kidney and 
other diseases, leading to chronic conditions that make a huge 
impact in all heath systems and economy around the world. 

The eye is considered a target organ of SH [3]. It can be af-
fected in different ways, but the repercussion is related with 

vascular alterations, from ischemia to bleeding, with different 
presentations.

The aim of this article is to present the most common ocular 
complications related to SH.

Hypertensive retinopathy

The most common ocular affection from SH is Hypertensive 
Retinopathy (HR), which is an important sign of uncontrolled 
blood pressure.  It occurs mainly because of the high pressure 
on the ocular circulation which has some peculiarities [4]. Ocu-
lar circulation is very rich and complex. It has the highest blood 
flow per volume in the body [4]. 
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Many classifications were proposed since the HR were de-
scribed. Some authors modified classic descriptions and related 
the retinopathy with its systemic associations. A good and prac-
tical example was described by Wong and Mitchell [5] (Table 
1). It is crucial to understand that the retinopathy findings have 
close relation to systemic complications such as stroke, coro-
nary heart disease and death.

Table 1: Simplified hypertensive retinopathy

Grade of 
Retinopathy Retinal Signs Systemic  

Associations

None No detectable signs None

Mild

Generalized arteriolar 
narrowing, focal arteriolar 
narrowing, arteriovenous 
nicking, opacity (“copper 
wiring”) of arteriolar wall, or 
a combination of these signs

Modest association 
with risk of clinical 
stroke, subclinical 
stroke, coronary 
heart disease and 
death

Moderate

Hemorrhage (blot, dot, or 
flame-shaped), microaneu-
rysm, cotton-wool spot, hard
exudate, or a combination of 
these signs

Strong association 
with risk of clinical 
stroke, subclinical 
stroke, cognitive 
decline, and death 
from cardiovascular 
causes

Malignant
Signs of moderate retinopa-
thy plus swelling of the optic 
disk

Strong association 
with death

*Extracted and adapted from Wong and Mitchell [5]

Figure 1: Fundus photography of Hypertensive retinopathy 
stages.

(A) None (B) Mild (C) Moderate (D) Malignant

The vein occlusion leads to a blood stasis and consequently 
hemorrhage and exudation in the retinal tissue. As the occlu-
sion occurs in the central vein, usually the patient complains 
about unilateral sudden and painless vision loss (mild or severe) 
and blurred vision. Pupil examination can present relative affer-
ent pupillary defect. 

Retina examination shows venous tortuosity and dilatation, 
and, dot/blot and flame-shaped hemorrhages in all quadrants. 
Optic disc swelling and macular edema can be found. Cotton-
wool patches, particularly in hypertensive patients, may be 
present. Transient retinal vessel wall sheathing can occur [7,6].

Figure 2: Fundus photography of a central retinal vein occlu-
sion.

Retinal vein occlusions

Another important ocular pathology related to the SH is the 
Retinal Vein Occlusion (RVO). It can occur in the central vein or 
in some branch of it. In the retinal arteriovenous crossings sites 
the vein and the artery share a common adventitious sheath al-
lowing venular compression due to arterial sclerosis leading to 
branch occlusion and thrombosis [6]. It also occurs at the level 
of the crivous lamina where the central retinal artery and the 
central retinal vein share a narrow opening. 

 An occlusion can occur in a branch, and all of the findings 
are similar to central vein occlusion, but they are confined to 
the branch’s area. Clinically, the patient presents visual field de-
fect (blurred generally) corresponding to the area of the branch 
with inverted correspondence (when the lesion is superior, infe-
rior visual field is compromised, when is temporal, nasal visual 
field is compromised). 

Figure 3: Fundus photography of a branch retinal vein occlu-
sion.
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RVO are no urgent situations however the patients must be 
referred to an ophthalmologist in a short interval (less than a 
month) to avoid complications such as permanent vision loss 
and glaucoma. Timing is crucial to have the best outcome, al-
though the visual impairment is directly related to particulari-
ties of the prime event and treatment response [8]. 

Retinal artery occlusions

Occlusions can occur in retinal arteries, leading to central 
retinal artery occlusion (RAO) or branch RAO. In both cases an 
embolus/thrombus or a spasm leads to artery obstruction caus-
ing blood flow reduction. Retinal tissue ischemia causes severe 
visual loss in the non-irrigated area. 

At the early onset, the diagnosis is prompted by the sudden 
onset of visual acuity loss and a corresponding visual field de-
fect [9] – total when involves the central artery itself or partial 
when involves a branch. Usually the visual defect is more promi-
nent than when compared to a venular occlusion, and a relative 
afferent pupillary defect is remarkable. 

Retina examination in central RAO reveals an important dif-
fuse retinal whitening (due to the ischemia) contrasting with 
the macular area (cherry-red spot sign). Eventually a plaque 
inside the obstructed vessel (cholesterol – Hollenhorst plaque; 
or calcific) can be found. The arterial branches are thinned and 
veins may be normal or thinned. Retinal artery occlusion is an 
eye emergency and the patient should be referred to the near-
est stroke center for further immediate management due to an 
important association with acute ischemic stroke [10].

(A) Central (B) Branch

Figure 4: Fundus photography of retinal artery occlusions. 

Embolism is the most common cause of arterial retinal occlu-
sions, mainly due to atherosclerotic plaques in carotid, and the 
heart is another important source of thrombi [11]. 

Figure 5: Arrow pointing a Hollenhorst plaque on a fundus 
photography.

Sometimes patients can experience transient visual loss 
(amaurosis fugax) due to a thrombotic ischemic event involving 
retinal arteries that resolves in a short period of time. It should 
be interpreted as a transient ischemic attack and the patient 
should be referred for investigation [12].

Despite a prompt identification and management attempts, 
the visual outcome of the retinal artery occlusions that affects 
the macula are usually poor.

Retinal arterial macroaneurysm

A retinal arterial macroaneurysm (RAM) is an acquired focal 
aneurysmal dilation of a retinal arteriole, usually within the first 
3 orders of the retinal arterial system [13]. They are strongly 
associated with hypertension [14]. It is equivalent to a cen-
tral nervous system aneurysm with similar complications and 
course. A RAM is uncommon but can have remarkable visual 
impairment. 

The thickening of the arteriolar vessel wall is similar to arte-
riosclerotic changes elsewhere, resulting in focal areas of isch-
emia, remodeling of the greater intimal collagen, and, finally, 
vessel diameter dilation. Breaks within the arteriolar wall also 
result in a fusiform dilation, increasing the risk of exudation and 
rupture [15]. It can be an incidental finding on a routine exami-
nation in an asymptomatic person or it can be a symptomatic 
RAM presenting insidious or abrupt vision loss due to exudation 
and/or hemorrhage. 

Depending on the stage of the symptoms and the visual acu-
ity a macroaneurysm can be managed with observation, laser 
or even surgery (in cases of rupture and hemorrhage). Most of 
the cases have a good visual outcome when managed correctly 
and within optimal time.
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Figure 6: Retinal arterial microaneurysm presenting hemor-
rhage and exudation.

Conclusion 

The current review demonstrates several ocular complica-
tions due to hypertension and the potential visual impairment 
they can cause. The eye have the particularity that it is the only 
target organ in which its circulation can be seen without an 
invasive exam and that’s why fundus examination is an impor-
tant resource to determine chronic and acute lesion of target 
organs.

It is important for the professionals that manage hyperten-
sion to know how ocular complications are related with the dis-
ease and its consequences. The ophthalmologist is an important 
allied and can provide valuable information for disease control. 

Prevention of ocular complications are done with correct 
clinical management and referral for ophthalmic evaluation. It 
can avoid vision impairment or minimize damage as it occurs.
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