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ABSTRACT

Introduction and Purpose: Retinal vein occlusion (RVO) occurs when the lumen of the
retinal vein closes. Central retinal vein occlusion is the second most common retinal vascular
disease. There are distinguished forms: central retinal vein occlusion (CRVO), hemiretinal
vein occlusion (HRVO) and branch retinal vein occlusion (BRVO). Central retinal vein
occlusion is a prevalent cause of visual impairment among the elderly. Currently, there are no
proven methods for the prevention of this condition. Current therapy is based on treatment of
possible complications (laser therapy, anti-VEGF injections, glucocorticosteroid injections).
Central retinal vein occlusion (CRVO) is a disease that involves the sudden appearance of
lesions on the fundus due to the closure of a venous vessel. As a result, the patient often
experiences a significant deterioration in visual acuity, potentially leading to complete vision
loss. Determining the epidemiology is difficult, and diagnosis is based mainly on a physical
examination combined with a thorough ophthalmologic evaluation, supplemented by a

number of additional tests.

Materials and Methods: A comprehensive survey of articles published in scientific journals
was conducted via the online research platforms PubMed and Google Scholar. Articles were
searched by entering keywords in the appropriate configuration: “retinal vein occlusion”,
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“retina”, “visual impairment”.
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Description of current knowledge: Studies have indicated that the approach to diagnosing
and managing central retinal vein occlusion is largely contingent on the underlying cause and

the intensity of the patient's symptoms.
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Introduction: Retinal vein occlusion is a prevalent cause of visual impairment among
patients seen by ophthalmologists. The two variants of central retinal vein occlusion are the
ischemic and non-ischemic subtypes. The non-ischemic form is more common, occurring in
approximately 75-80% of CRVO patients. Conversely, the ischemic subtype, while less
prevalent, tends to have a more severe course and can result in vision loss. In the general
population, central retinal vein occlusion is the second most common retinal vascular disease.
The development of a thrombus within the vein may be linked to atherosclerotic changes in
the central retinal artery. Thrombotic obstruction of the central retinal vein lumen can arise
from various pathological processes, including venous compression, hemodynamic
disturbances, and inflammation of the retinal vessels. Central retinal vein occlusion is a
condition characterized by the sudden development of lesions on the fundus due to venous
obstruction, frequently accompanied by macular edema, dilated and tortuous venous vessels,
intraretinal hemorrhages, and impaired capillary perfusion [1]. Fluorescein angiography is a
critical diagnostic procedure that visualizes the retinal circulation and identifies areas of

impaired perfusion. Retinal edema in angiography appears as diffuse hyperfluorescence



persisting throughout the late stages. Additionally, optical coherence tomography examination
of the macula and optic nerve is essential. Central retinal vein occlusion is a chronic, recurrent
condition, making effective treatment challenging. Historically, photocoagulation of ischemic
areas has been utilized to suppress VEGF production. While laser therapy continues to be a
well-recognized approach, in recent times, with enhanced comprehension of the pathogenesis
of retinal vein occlusion, pharmacological interventions to mitigate its detrimental
consequences have gained increasing favor. Consequently, intravitreal VEGF inhibitors and
injectable corticosteroids are commonly employed. In cases of severe, complex central retinal

vein occlusion, surgical management, particularly vitrectomy, is often warranted.

Etiology

Central retinal vein occlusion frequently occurs in the elderly population and is often
associated with systemic vascular diseases such as hypertension, diabetes mellitus, and
arteriosclerosis [2]. The major cardiovascular risk factors that have been associated with and
contribute to the development of central retinal vein occlusion include hypertension, ischemic
heart disease, hyperlipidemia, and diabetes mellitus. Less common risk factors include
hyperhomocysteinemia, obesity, and smoking [3][4][5][6]. According to population-based
studies, the incidence of central retinal vein occlusion ranges from 2 to 8 cases per 1,000
individuals per year, and the incidence increases with advancing age [7][8]. Central retinal vein
occlusion is most prevalent in the 60-70 age group, but it can occur across a wide range of
ages. Patients under 50 years old account for approximately 10% of cases.[9] Approximately
90% of retinal vein occlusion patients are aged 50 years or older, according to estimates [10].
In younger patients, central retinal vein occlusion may be linked to an underlying
hypercoagulable state or inflammatory conditions [11]. Risk factors for retinal vein occlusion
can be categorized into two broad groups: systemic and local factors [12][13]. Research
indicates that in 5-11% of cases, central retinal vein occlusion is subsequently diagnosed in

the unaffected eye within 5 years of the initial incident [14][9].



Systemic factors:

The risk of central retinal vein occlusion rises significantly with advanced age, particularly in
individuals over 65 years old, accounting for more than half of all cases. Moreover, chronic
medical conditions such as hypertension, diabetes, obesity, and elevated blood lipid levels, in
addition to smoking, have been found to greatly increase the probability of developing CRVO.
Furthermore, inflammatory disorders leading to vasculitis, including sarcoidosis, Behget's
disease, Wegener's granulomatosis, and Goodpasture's syndrome, have also been associated
with an increased risk of CRVO. Additional risk factors include conditions associated with
increased blood viscosity[15][16], such as polycythemia vera or myeloma, as well as
coagulation disorders, such as hyperhomocysteinemia or antiphospholipid syndrome[17][18].
Congenital defects in the coagulation system, including genetic mutations (such as factor V
Leiden or the G20210 mutation in the prothrombin gene), also play a significant role.
Deficiencies in natural anticoagulants, such as antithrombin[19], protein C and S, and
fibrinolysis disorders, such as plasminogen deficiency or increased activity of certain
coagulation factors, further increase the risk. Pregnant women and those using oral

contraception are also at risk.

Local factors:

Local factors directly affecting the eye, such as conditions like glaucoma or hyperopia, can
increase stress on the retinal vasculature. Similarly, intraocular inflammation, vascular
compression, or vascular kinking may also contribute to thrombus formation. Notably, cases
involving abnormal interactions between arterial and venous vessels, particularly when
arteries cross over veins, warrant special consideration due to the potential for mechanically
disrupted blood flow. Antecedent ocular trauma has been observed in a subset of patients
prior to the development of central retinal vein occlusion [20]. In certain instances, the
presence of drusen or optic disc edema may be associated with central retinal vein occlusion
[21][22]. Certain cases have reported an association between central retinal vein occlusion and

the presence of an arteriovenous fistula in the cavernous sinus region [23].

Atherosclerosis is a major contributing factor of central retinal vein occlusion or its branches.



The stiffening of arterial walls accompanying this condition leads to narrowing of the venous
vessel lumen, particularly at the junctions where arteries and veins share a common sheath.
Furthermore, when an arterial vessel is positioned superior to a venous vessel, the risk of
thrombosis is elevated. The primary mechanisms underlying thrombus formation are the
turbulence of blood flow within the constricted vessels and endothelial damage resulting from
hypoxia. Conversely, the development of macular edema and hemorrhages is attributed to
flow disturbances, increased blood pressure, and ischemia [24]. The resultant increase in
venous pressure leads to the exudation of fluid, lipids, and blood into the retina, which can
ultimately result in vision loss [25]. Retinal vascular diseases, including diabetic retinopathy,
neovascular age-related macular degeneration, and retinal vein occlusion, are leading causes

of blindness in the Western world [26].

Diagnosis

In the non-ischemic presentation, initial symptoms include blurred and deteriorating vision,
which typically resolve without any intervention. Conversely, the ischemic form is
characterized by a sudden decline in visual acuity. Ophthalmoscopic examination of patients
with the ischemic central retinal vein occlusion reveals dilated and tortuous retinal veins, as
well as scattered round or petechial hemorrhages that are more predominant at the peripheral
fundus. Additionally, optic disc swelling and impaired capillary perfusion are also
characteristic in the non-ischemic presentation condition. Fluorescein angiography
demonstrates delayed vascular filling, while ischemic CRVO is further characterized by a

reduced electroretinographic response and impairment of the pupillary light reflex.

The onset and severity of visual impairment associated with central retinal vein thrombosis
can vary significantly. This is influenced not only by the location of the vein obstruction, but
also by the overall condition of the vasculature and the ability of the affected tissues to adapt
to the reduced oxygen and nutrient supply until the circulation can "self-repair". While
spontaneous repair is possible, it occurs infrequently. The natural progression of central
retinal vein occlusion involves gradual visual deterioration over time. Patients with the
ischemic form of CRVO exhibit poorer initial visual acuity and experience a more rapid
decline in visual function. Furthermore, the non-ischemic form of CRVO progresses to the
ischemic form in 34% of patients within 3 years. Interestingly, in 30% of patients with non-

ischemic CRVO, macular edema resolves spontaneously over time [27].



Examination

The diagnostic evaluation for suspected central retinal vein occlusion necessitates a
comprehensive approach, which encompasses the assessment of fundamental parameters and
a detailed ophthalmologic examination to identify potential complications and determine the
severity of the condition. The initial step involves evaluating visual acuity to ascertain the
degree of visual impairment and its impact on the patient's daily functioning. Subsequently,
intraocular pressure is measured, as its elevation may indicate the presence of glaucoma or
other complications, such as iris neovascularization. Slit-lamp examination facilitates a
thorough assessment of the anterior segment of the eye, which is crucial for detecting
abnormal new vessel formation within the iris. This examination holds particular significance
in cases of ischemic central retinal vein occlusion, where the risk of neovascularization is
considerably higher. The next step is gonioscopy, which should be conducted before pupil
dilation. This procedure allows for the evaluation of the angle of infiltration, which is
especially important in instances of elevated intraocular pressure or increased risk of
neovascularization. Gonioscopy plays a crucial role in the early detection of lesions that may

lead to glaucoma.

Diagnostic tests

The diagnostic evaluation for retinal disorders, including central retinal vein occlusion,
necessitates the utilization of various imaging modalities to accurately assess the condition of
the eye's structures and the extent of pathological changes. The initial step involves obtaining
a color fundus photograph, which serves to document existing retinal lesions. This
photographic record enables the visualization of focal edema, hemorrhages, and other
abnormalities within the retina, providing a reference point for subsequent monitoring of the
disease progression. Fluorescein angiography is then performed, allowing for the assessment
of the degree of retinal vascular occlusion and the identification of areas of ischemia or
neovascularization. This procedure facilitates the determination of the extent of blood vessel

damage and the intensity of retinal ischemia. Further diagnostic evaluation is supplemented



by Optical Coherence Tomography, which is employed to detect detailed changes in the
macula, such as edema or structural abnormalities within the retinal layers. OCT plays a
crucial role in assessing the severity of the disease and the impact of the pathology on central
vision. In instances where the visibility of the fundus is restricted, such as due to vitreous
hemorrhage, ultrasonography becomes a valuable tool. This examination enables the
assessment of intraocular structures despite the presence of optical obstructions, and allows

for the identification of other potential pathologies, including retinal detachment.

This comprehensive diagnostic strategy enables accurate identification of ocular lesions,

evaluation of complication risks, and implementation of suitable treatment interventions.

Treatment

Addressing underlying cardiovascular conditions or concurrent eye diseases does not prevent
the detrimental effects of retinal vein occlusion on visual acuity [28]. However, it is possible
to mitigate the progression of the disease from a ischemic to an non-ischemic form, and
decrease the recurrence rate or the risk of involvement in the fellow eye [29]. The
management of central retinal vein occlusion involves a multifaceted approach that addresses
both risk factor control and the implementation of modern therapeutic interventions. The
cornerstone of prevention is the effective treatment of underlying conditions such as diabetes,
hypertension, and hyperlipidemia [30]. Optimizing the control of these risk factors can
significantly reduce the risk of central retinal vein occlusion and its associated complications.
In cases where CRVO has already occurred, anti-VEGF agents are considered the gold
standard for treating the associated macular edema in both central retinal vein occlusion and
branch retinal vein occlusion. Numerous studies, including randomized controlled trials, have
demonstrated the high efficacy of these agents in reducing edema and improving visual acuity
[31]. Alternatively, or as an adjunct to anti-VEGF therapy, intravitreal injections of
corticosteroids like triamcinolone or dexamethasone have also shown efficacy in reducing
macular edema in CRVO. However, the use of corticosteroids is associated with the risk of
side effects, such as cataract development and increased intraocular pressure leading to
glaucoma. In advanced cases, where complications like iris rubeosis or vitreous hemorrhage
occur, sectoral panretinal photocoagulation is recommended to prevent further

neovascularization and reduce ischemic complications. Given the complexity of CRVO



diagnosis and treatment, the patient's healthcare provider should be well-versed in the current
guidelines and clinical trial outcomes to individualize the therapy and provide the patient with

the most appropriate care based on the available scientific evidence.

Caring for patients with central retinal vein occlusion necessitates regular monitoring and
dynamic adjustment of treatment based on evolving symptoms and therapeutic response.
Ongoing ophthalmological follow-up is crucial, enabling continuous assessment of treatment
progress and modification of management strategies as required. In addition to managing
ophthalmic therapy, the ophthalmologist should collaborate with the primary care physician,
referring the patient for evaluation and treatment of coexisting systemic conditions, such as
hypertension, diabetes, and lipid disorders. Consistent communication of test results and
recommendations between specialists is essential to ensure comprehensive patient care. It is
also vital that the patient and primary care provider are cognizant of the risk of blood clots or
complications in the fellow eye. Early recognition and appropriate preventive measures can
mitigate serious complications and improve prognosis. Thus, holistic care for patients with
central retinal vein occlusion encompasses both ophthalmological treatment and coordination

with other specialists, as well as support for permanent visual impairments.

Summary: Central retinal vein occlusion represents a significant diagnostic and therapeutic
challenge in ophthalmology, necessitating a multidisciplinary approach. Early identification
and management of underlying systemic risk factors, such as hypertension, diabetes mellitus,
and hyperlipidemia, play a crucial role in both prevention and mitigation of complications.
For the treatment of macular edema associated with CRVO, anti-VEGF agents and intravitreal
corticosteroid injections have demonstrated efficacy, although the latter carries a risk of side
effects. In cases of advanced lesions, including iris neovascularization or vitreous
hemorrhages, sectoral panretinal photocoagulation remains an effective therapy. It is essential
for ophthalmologists to collaborate closely with primary care providers and offer visual
rehabilitation support to patients who experience permanent visual impairment. A holistic
approach, grounded in current guidelines and clinical research, is pivotal in optimizing

treatment outcomes and enhancing the quality of life for individuals affected by CRVO.
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