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ABSTRACT

Retinal vein occlusion (RVO) is the second most
common retinal vascular disease. Central RVO
(CRVO), in which obstruction occurs posterior
to the lamina cribrosa due to various causes,
manifests with extensive venous tortuosity,
dilatation of blood vessels in the four quad-
rants, and retinal hemorrhage. The presence of
macular edema decreases visual acuity in
patients with CRVO, especially in elderly
patients with hypertension, hyperlipidemia,
and diabetes. In the last decade, treatment
modalities for CRVO have improved, with anti-
vascular endothelial growth factor agents being
widely used as treatment. However, there are
cases of refractory or recurrent macular edema.
Moreover, CRVO also occurs in young patients.
This article reviews previous studies and case
reports and summarizes the differences in etio-
logical factors, clinical manifestations, treat-
ment, and prognosis between young and elderly
patients. Due to the low incidence of CRVO in
young patients, clinical data from these age
groups are limited. Hence, further studies are

warranted to explore the differences between
age groups to improve individualization of
treatment of young patients.
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Key Summary Points

This article aimed to review the relevant
literature regarding central retinal vein
occlusion (CRVO) and summarize the
differences in pathogenesis, risk factors,
clinical manifestations, treatment, and
prognosis between CRVO in young and
elderly patients.

Young patients having more risk factors
compared with elderly patients, and
inflammation, which was previously
suggested as a cause for CRVO in young
patients, may not necessarily be a cause of
CRVO.

Although the clinical manifestations are
mostly similar between young and elderly
patients with CRVO, the effectivity of
treatment as well as the prognosis
significantly differs between both age
groups.
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Intraocular anti-vascular endothelial
growth factor (VEGF) injections in elderly
patients are more frequent; however, this
may not translate to a better prognosis.

Treatment of patients with CRVO should
be individualized, and careful monitoring
of visual acuity and regular follow-ups
must be performed to improve visual
outcomes in all patients.

INTRODUCTION

Central retinal vein occlusion (CRVO) is a
common retinal vascular disease, and its inci-
dence increases with age. The primary risk fac-
tors for CRVO are hypertension,
hyperlipidemia, and diabetes, and it mostly
affects individuals[ 60 years old. CRVO causes
varying degrees of visual impairment. Cur-
rently, the literature defines CRVO cases in
patients \ 50 years old as CRVO in the young
[1–6]. However, some studies have defined
CRVO in the young as that occurring in patients
either\40 [7] or\ 55 [8] years old. Regardless,
no age limit has been set to define CRVO in the
young. According to previous studies, the inci-
dence of CRVO in patients\ 50 years old is
0.23/1000, whereas that in patients C 50 years
old is 1.95/1000 [9]. CRVO in young patients
accounts for 10–15% of the total number of
CRVO cases [10], and most studies have shown
that CRVO in young patients is more prevalent
in men than in women [1, 5, 11, 12]. Young
people are more sensitive to vision loss, and due
to the rarity of the condition in these patients,
CRVO in young patients is often reported,
resulting in the overestimation of the number
of cases. Due to the limited clinical data on
CRVO in young patients, the understanding of
this condition in this age group is also limited,
and treatment of these patients may be different
from that of elderly patients. Thus, this article
reviews the relevant literature and mainly
elaborates the differences in pathogenesis, risk
factors, clinical manifestations, treatment, and
prognosis between CRVO in young and elderly
patients.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

ETIOLOGICAL DIFFERENCES

The pathogenesis of CRVO can be summarized
by Virchow’s triad as follows: hemodynamic
changes, vascular endothelial damage, and a
hypercoagulable state [13]. In CRVO, retinal
hypoperfusion and hemorrhage result in ische-
mia and hypoxia, which increase the expression
of angiogenic cytokines such as vascular
endothelial growth factor (VEGF) and placental
growth factor, which act on VEGF receptors.
Inflammatory cytokines, such as monocyte
chemoattractant protein-1 and intercellular
adhesion molecule-1, further reduce blood flow
in the retina by enhancing chemotaxis and
adhesion of leukocytes to the vascular
endothelium. The continuous destruction of
the blood-retinal barrier causes fluid leakage
and macular edema, resulting in decreased
visual acuity [14].

In the 1960s, Lyle et al. first reported CRVO
in young patients without a clear etiology and
compared it with Eales disease; they argued that
the pathogenesis of CRVO in this population
was caused by vasculitis [15]. Meanwhile, Lonn
et al. observed a white layer of peripapillary
veins after resolution of optic disc swelling;
supporting the theory of an inflammatory
mechanism for CRVO, they termed this condi-
tion papillophlebitis [16]. However, a
histopathological study of CRVO in a young
patient did not reveal vasculitic changes.
Instead, proliferation of vascular endothelial
cells and surrounding cell infiltration were
similar to those of chronic inflammation [17].
Additionally, inflammation was not confined to
the area of the vein of the optic nerve head. In
contrast, inflammation may be a result of dis-
ease development in CRVO in young patients.
Some young patients with CRVO are clinically
treated with intravitreal injection of steroids
such as Ozudex, as these patients respond more
acutely to ischemia-hypoxia injury, which may
manifest as increased levels of intraocular
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inflammatory factors. However, there is no
straightforward evidence that inflammation is
the cause of CRVO in young patients, and the
condition may be a result of multifactorial
interactions. Hence, the pathogenesis should
not be based on the patient’s age alone.
Intraocular fluid detection is an advanced
diagnostic technique that was developed
recently for intraocular pathogenic microor-
ganisms and cytokines and has been widely
used in clinical research. Intraocular cytokine
detection may not only clarify whether there
are differences in the types and contents of
intraocular inflammatory factors, such as inter-
leukin-6 and interleukin-8, between young and
elderly patients but also explore the role of
inflammation in the progression of CRVO in
young patients.

Compared with CRVO in the elderly, the
etiological factors of CRVO in young patients
are more diverse. We reviewed relevant litera-
tures on possible predisposing factors for CRVO
in 413 young patients and summarize them in
Table 1. In both young and elderly patients,
traditional cardiovascular risk factors are closely
related to the development of CRVO. Anatom-
ically, the central retinal artery and vein run in
a common fibrous sheath when they cross the
optic nerve. Cardiovascular diseases, such as
hypertension, damage the retinal artery
endothelium, and alter the hemodynamics of
adjacent veins, resulting in blood flow stasis and
venous occlusion. In 485 patients, Rothman
et al. reported that among young patients with
CRVO, 33% had hypertension, 22% had dia-
betes, and 5.6% had hyperlipidemia; however,
the prevalence of these diseases was higher in
elderly patients (79%, 34%, and 20%, respec-
tively) [2]. Similarly, in a retrospective study by
Eah et al. that included 263 patients, hyper-
tension, diabetes, and hyperlipidemia affected
13%, 14.5%, and 7.2% of young patients with
CRVO compared with 52.6%, 25.8%, and 13.9%
of elderly patients, respectively [18]. In another
study, Chen et al. reported that hyperlipidemia
is the most important etiological factor of
CRVO in young patients [7]. This may be due to
the fact that early atherosclerosis caused by
hypertension and diabetes in young patients is
not sufficient to cause severe CRVO. Although

traditional risk factors are the main causes of
CRVO in the elderly, this may not be true for
young patients; however, they remain impor-
tant factors in the development of CRVO this
age group. Thus, traditional risk factors should
be the primary considerations when determin-
ing the etiology of CRVO in young patients
despite non-traditional risk factors being more
common in this age group.

In young patients with CRVO, hyperviscos-
ity syndrome (HVS) caused by certain diseases is
a risk factor for thrombosis. Additionally,
macroglobulinemia, multiple myeloma, iron
deficiency anemia, leukemia, and hereditary
spherocytosis have been reported to cause
CRVO in young patients because of secondary
HVS [19–22]. Furthermore, dehydration caused
by high-intensity exercise in young people can
increase blood viscosity and contribute to the
development of CRVO [23–25].

Thrombophilic risk factors include hyper-
homocysteinemia, elevated levels of antiphos-
pholipid antibodies (lupus anticoagulants,
anticardiolipin antibodies, anti-b2GPI antibod-
ies), antithrombin III deficiency, activated pro-
tein C resistance, protein C deficiency, protein S
deficiency, Leiden factor V, 5,1-methylenetetra-
hydrofolate reductase (MTHFR), plasminogen
activator inhibitor 1, prothrombin G20210A,
platelet glycoprotein IIIa PIA1/A2 and I/IIa, and
C807T and G873A mutations [8, 12, 26–30].
Bucciarelli et al. reported that elderly patients
with CRVO had a higher number of risk factors
associated with hyperhomocysteinemia than
young patients [28]. Lahey et al. proposed that
hyperhomocysteinemia is more common in
young patients with CRVO than in healthy
controls [31]. Hyperhomocysteinemia impairs
vascular endothelial function and promotes
proliferation of vascular smooth muscle cells,
which may explain the association of hyper-
homocysteinemia with CRVO [32]. Parodi et al.
concluded that homocysteine levels are more
likely to be an indicator of endothelial injury
caused by cardiovascular diseases, such as
hypertension and coronary heart disease,
instead of being an independent risk factor for
CRVO [33]. Antiphospholipid syndrome is an
autoimmune disorder characterized by recur-
rent thrombosis, morbid pregnancy, and
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Table 1 Possible predisposing factors of CRVO in young patients

Author Number
of cases

Age Associated medical conditions (n) Ocular conditions (n)

Koh [1] 69 37.6 ± 8.5 Diabetes (17); hypertension (32); dyslipidemia

(28); more than one systemic disease (29)

–

Rothman

[2]

36 38.3 ± 9.5 Hypertension (12); diabetes (8); hyperlipidemia

(2); smoking history (5)

Glaucoma (2)

Sinawat [3] 70 36.5 ± 8.7 Atherosclerotic diseases (32); thrombophilic

disorders (4); hepatitis C (1); rheumatoid

arthritis (1); systemic lupus erythematosus

(1); acquired immune deficiency (1)

–

Wittström

[4]

22 \ 50 Hypertension (6); diabetes (3); hyperlipidemia

(3); activated protein C resistance (1);

prothrombin G20210A mutation (1); sinus

cavernous thrombosis (1); chronic sinusitis

(1); Sjögren’s syndrome (1); dehydration (4);

oral contraceptives (2)

Pigmentary dispersion

syndrome/glaucoma (4);

ocular hypertension (4)

Nalcaci [5] 18 35.4 ± 10.8 Oral contraceptive (1); hyperhomocysteinemia

(8); MTHFR gene mutation (5);

prothrombin mutation (3); Factor V Leiden

mutation (2); diabetes (2); hypertension (4)

Glaucoma (1)

Liu [8] 50 34–55 Activated protein C resistance and factor V

Leiden (2); protein S (3); lupus anticoagulant

(3); anticardiolipin antibodies (3); elevated

plasma homocysteine level (3); obesity (11);

hypertension (29); hyperlipidemia (21);

diabetes (24); sleep apnea (5)

Glaucoma (8)

Eah [18] 69 37.2 ± 9.4 Hypertension (9); diabetes (10); hyperlipidemia

(5); cardiovascular disease (4); hepatic disease

(2); hematologic disease (8); renal disease (3);

malignancy (6); active smoker (7); physical or

psychological stress (10); weight loss (2); diet

pills (1)

–

Uhr [19] 1 23 Acute lymphoblastic leukemia (1) –

Golesic

[20]

1 44 Immunoglobulin G multiple myeloma (1) –

Yang [21] 1 21 Iron-deficiency anaemia (1) –

Huggins

[22]

1 31 Hereditary spherocytosis (1) –

Rouhani

[24]

6 37.6 Intense exercise (6) –
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positive antiphospholipid antibodies. Lahey
and Hernández suggested that antiphospho-
lipid antibodies are associated with the devel-
opment of CRVO [31, 34]. However, Vieira and
Ahluwalia concluded that antiphospholipid
antibodies are not associated with CRVO
[12, 26]. Although a correlation between

prothrombin mutation or factor V Leiden and
CRVO in young patients has been reported [35],
some studies have suggested otherwise [28, 36].
A study by Bertram et al. shows that RVO in
young patients was significantly correlated with
protein C, protein S, and antithrombin defi-
ciency [37]; however, other authors have failed

Table 1 continued

Author Number
of cases

Age Associated medical conditions (n) Ocular conditions (n)

Moisseiev

[25]

1 19 Intense exercise and dehydration (1) –

Bremond-

Gignac

[27]

4 6–18 Multigenetic variants of thrombophilia (4) –

Ammar

[29]

1 18 Nutritional deficiency and elevated

homocysteine (1)

–

Liu [30] 1 8 Hyperhomocysteinemia (1) –

Parodi [33] 31 44.5 Hypertension (10); diabetes (8); oral

contraceptive (3); smoking history (14);

obesity (9); hyperlipidemia (17);

hyperhomocysteinemia (5); MTHFR gene

mutation (4)

Yahalomi

[40]

1 33 Coronavirus disease (COVID-19) (1) –

Ashkenazy

[41]

9 22–50 Coronavirus disease (COVID-19) (9) –

Stowe [43] 1 40 Oral contraceptive (1) –

Aggarwal

[44]

2 31–38 Oral contraceptive (2) –

Kavoussi

[49]

1 24 – Anomalous retinal vascular

anatomy (1)

Walters

[50]

17 24–49 Diabetes (2); smoker (4); oral contraceptive (2);

migraine (2); Raynaud’s phenomenon (1);

asthma (1); ankylosing spondylitis (1); iron

deficiency anaemia (1)

Ocular hypertension (1);

anterior uveitis (1)

Total 413 – – –
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to demonstrate the relevance of these proteins
in RVO [38]. Whether the association between
blood hypercoagulability factors and CRVO in
young patients is statistically significant
remains controversial; however, since relevant
laboratory tests are not routinely performed in
patients with CRVO, these risk factors are often
underestimated. Although a detailed laboratory
examination of hypercoagulable factors in
CRVO patients is impractical, screening for tests
familial or personal thrombotic history of
CRVO patients\40 years of age is warranted if a
patient has no traditional risk factors [3, 8, 39].

Meanwhile, numerous studies have shown
that systemic diseases such as systemic lupus
erythematosus, sarcoidosis, systemic vasculitis,
rheumatoid arthritis, or infectious diseases such
as acquired immunodeficiency syndrome,
syphilis infection, and immune hepatitis are
associated with the development of CRVO in
young patients [1–4, 11]. Recently, the Coron-
avirus Disease-19 (COVID-19) pandemic has
allowed us to gain a new perspective and further
understand the risk factors for CRVO in young
patients as cases of secondary CRVO after
COVID-19 in healthy young men have been
reported wherein pseudovasculitis or dissemi-
nated intravascular coagulation caused by viral
invasion of endothelial cells may have caused
CRVO [40, 41]. Association between pseudotu-
mor cerebri and CRVO in young patients has
been previously reported [7]. While the patho-
physiology is not entirely understood, it is
hypothesized that optic nerve swelling sec-
ondary to increased intracranial pressure
impedes retinal venous return and can precipi-
tate CRVO. Migraine headache has also been
associated with young CRVO patients [7]. It has
been speculated that platelet abnormalities
related to migraine may predispose to CRVO.

The occurrence of CRVO in young patients is
also associated with the use of certain drugs.
Oral contraceptives (OCC) are associated with
CRVO in women of childbearing age, and pro-
gesterone in OCC may lead to vascular
endothelium proliferation and hypercoagula-
bility [42–44]. To some extent, diuretics may
also contribute to the development of CRVO
[11]. However, because patients taking diuretics
usually have systemic diseases such as

hypertension, the effects of diuretics may be
overestimated. Antipsychotics, such as piperi-
done, can also contribute to the development of
CRVO by increasing the levels of antiphospho-
lipid antibodies, thereby increasing the risk of
thrombosis [45, 46].

Glaucoma, local ocular inflammatory dis-
eases, and congenital abnormalities can also
induce the development of CRVO through dif-
ferent mechanisms [11, 47–49]. The results of a
recent study showed that primary open-angle
glaucoma (POAG) was the most significant risk
factor for CRVO in young patients [7]. There are
various risk factors for CRVO in young patients;
however, there are also cases of young patients
with idiopathic CRVO without a clear cause.
Therefore, young patients should undergo more
detailed and comprehensive history taking and
physical examination. Walters et al. recom-
mended screening of the following indicators
for young patients with CRVO: complete blood
count, erythrocyte sedimentation rate, plasma
viscosity, levels of fibrinogen, urea, electrolytes,
plasma protein, and random serum glucose,
fasting lipid profile, infectious disease screen-
ing, autoantibody screening, electrocardiogram,
and chest radiography [50]. The results of these
examinations may help clinicians better
understand the etiology of CRVO in young
patients and guide clinical treatment. Table 2
provides a guide for performing the work-up for
CRVO in young patients.

DIFFERENCES IN CLINICAL
MANIFESTATIONS

Similar to elderly patients with CRVO, the
fundus of young patients with CRVO may also
present with venous tortuosity and dilatation,
cystoid macular edema, multiple retinal hem-
orrhages, optic disc edema, collateral formation,
neovascularization, vitreous hemorrhage, and a
prolonged venous filling period on fluorescein
fundus angiography. The diagnosis of ischemic
versus non-ischemic CRVO is important. Clini-
cal manifestations of ischemic CRVO include
significant visual acuity loss (\ 20/200), visual
field abnormalities, significant retinal hemor-
rhage and edema, cotton wool spots, relative
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afferent pupillary disorder, FFA showing exten-
sive capillary non-perfused areas, and decreased
b-wave amplitude on electroretinogram [51].

At present, most studies have shown that the
baseline clinical manifestations in young
patients are milder than those in elderly
patients. Compared with elderly patients with
CRVO, at the first visit, young patients with
CRVO are less likely to have ischemic CRVO,
have higher best corrected visual acuity (BCVA),
have lower incidence of cystoid macular edema
(CME) and subretinal fluid (SRF), have thinner
central retinal thickness (CRT), and have better
integrity of the external limiting membrane,
elliptical zone, and retinal pigment epithelium
[2, 6, 18]. As young patients are more sensitive
to decreased visual acuity, the milder

presentation of CRVO at baseline in these
patients may be attributed to a shorter duration
of symptoms prior to consult and treatment. In
addition, the presence of age-related lens opac-
ities in elderly patients may be partly responsi-
ble for the difference in baseline BCVA
compared with young patients.

A study has shown that retinal vascular
density, venous blood flow velocity, and inner
retinal thickness in healthy people gradually
decrease with age [52]. Additionally, an
autoregulatory system in the retinal microcir-
culation exists; the presence of major risk fac-
tors in elderly patients, such as hypertension,
diabetes, and other diseases, will accelerate the
deterioration of the retinal microcirculation
and destroy the autoregulatory system.

Table 2 Work-up for CRVO in young patients

History Ocular examination Other examination

Basic examination Age

Sex

Hypertension

Diabetes mellitus

Hyperlipidemia

Hyperviscosity

syndrome

Coagulopathy

Contraceptive

therapy

Cardiovascular

disease

Glaucoma

Best corrected visual acuity

Refractive error

Intraocular pressure

Pupillary examination

Fundus examination

Optical coherence tomography

Fluorescein angiography

Blood pressure

Fasting serum levels of glucose and

glycated hemoglobin

Lipid profile

Full blood count

Hemorheology examination

Secondary examination (as

indicated)

See Table 1 Electroretinography

Optical coherence tomography

angiography

Thrombophilia screening

Antinuclear antibodies

Rheumatoid factor

Anticardiolipin Antibodies

Human immunodeficiency virus

Syphilis serology

hepatitis serology
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Alternatively, age is negatively correlated with
choroidal thickness [53], and a thicker choroid
in young patients may reflect better perfusion of
the outer retina. Therefore, when ischemia-hy-
poxia injury caused by CRVO occurs in young
patients, there is greater resistance against the
initial insult, resulting in a faster recovery, less
retinal pigment epithelial and retinal capillary
endothelial cell injury, a more intact
blood–retinal barrier, and less release of factors
such as VEGF. A study regarding the composi-
tion of the lamina cribrosa showed that the
proportion of extracellular matrix components,
such as collagen, elastin, sulfated glycosamino-
glycans, and lipids, in the lamina cribrosa
changes with age, resulting in reduced lamina
cribrosa elasticity and mechanical compliance
[54]. Thus, it can be speculated that the severity
of obstruction may vary in patients of different
ages. In the future, the difference in the degree
of occlusion can be assessed by measuring the
central retinal vein pressure in patients to clar-
ify this point.

Interestingly, a retrospective study by Eah
et al. showed that the incidence of paracentral
acute middle maculopathy (PAMM) in young
patients with CRVO is higher than that in
elderly patients [18]. Rahimy’s research also
confirms Eah et al.’s findings as his study
revealed that 25 of 484 patients with CRVO
were diagnosed with PAMM, with an average
age of 51 years at diagnosis [55]. PAMM is an
abnormal hyperreflective band lesion in optical
coherence tomography (OCT) caused by
ischemic injury at the level of the inner nuclear
layer, which histologically corresponds to the
middle and deep capillary plexus [56, 57]. The
para-retinal fovea is a structure that has a high
demand for oxygen. When CRVO occurs, the
deep capillary plexus is initially affected, and
ischemic changes occur. Therefore, PAMM can
be regarded as an indicator of ischemic injury. It
seems paradoxical that PAMM is more common
in young patients as this population has a low
incidence of ischemic CRVO. However, this
paradox could be due to the following reasons:
first, young patients have less retinal fluid
leakage and relatively high venous pressure, and
the unstable medial and deep capillary plexuses
are more likely to be affected. Second, blood

flow in the retinal vascular plexus is driven by
the difference in the mean arterial and venous
pressures; as the pulse pressure difference is
lower in young patients with CRVO, the deep
capillary plexus is more susceptible to hypop-
erfusion [58]. However, sampling error caused
by the small sample size cannot be ignored, and
the sample size needs to be further expanded in
the future to prove this finding.

Young patients with CRVO are more likely to
develop optic disc swelling [50]. Papilloedema
was also reported to be a good predictor of
visual prognosis in CRVO [1, 59]. The location
of obstruction, inflammatory factors, and VEGF
levels may play a role in the pathophysiology of
swelling of the optic nerve head in young
patients. Papillophlebitis is a rare condition that
may present clinically like an incomplete CRVO
and typically occurs in young, healthy females
with acute, painless unilateral visual loss, optic
disc edema, retinal vein engorgement, and
varying amounts of intraretinal hemorrhage.
The pathophysiology of papillophlebitis
remains ill defined, and some authors have
suggested that the condition stems from idio-
pathic ‘‘inflammation of the optic disc,’’ which
then compresses the central retinal vein and
causes secondary mechanical fundus findings of
venous insufficiency and intraretinal hemor-
rhage [60]. The visual acuity in papillophlebitis
patients is typically normal or near normal, and
OCT may show a normal macula as opposed to
the macular edema of CRVO. In contrast to
CRVO, papillophlebitis is a self-limiting disease,
usually with good prognosis, and benefits from
treatment with corticosteroids; some authors
consider papillophlebitis to be a diagnosis of
exclusion [61].

Since the pathogenesis and risk factors are
more diverse in young patients than in the
elderly, young patients with local and systemic
diseases will also show corresponding clinical
manifestations. Optical coherence tomography
angiography (OCTA), which produces high-res-
olution images of the retina and choroid at
different levels, is an emerging imaging method
and a novel technique for observing the retinal
microvascular structure. OCTA can be used to
further explore the differences in baseline
manifestations, retinal microcirculation, and
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blood flow changes between young and elderly
patients.

DIFFERENCES IN TREATMENT

There are no definitive treatment guidelines for
young patients with CRVO. Although the
treatment options for young and elderly
patients are essentially similar, the treatment
process, efficacy, and outcomes are not identi-
cal. Due to the differences in risk factors
between young and elderly patients, local and
systemic causes of CRVO should be explored,
diagnosed, and treated promptly.

Generally, treatment for young patients with
non-ischemic CRVO with preserved vision and
without macular edema is watchful observation
only with regular follow-ups. Macular edema
with decreased visual acuity is an optimal indi-
cation for intravitreal injection of anti-VEGF
drugs, such as ranibizumab, aflibercept, or
bevacizumab, or intraocular injection of ster-
oids, such as triamcinolone acetonide or sus-
tained-release dexamethasone implantation.
Many studies have shown that young patients
require fewer intravitreal anti-VEGF injections
than their older counterparts. Larsen et al.
showed that CRVO patients with macular
edema had a mean age of 65.5 years and
received a mean of 8.1 ± 2.8 injections of anti-
VEGF therapy injections (ranibizumab 0.5 mg)
in the first 12 months of treatment [62]. Mean-
while, Koh et al. reported that young patients
with CRVO had a mean age of 37.6 ± 8.5 years;
34% of eyes did not require anti-VEGF therapy
injections, and 75% of the remaining eyes only
required B 3 injections [1]. Rothman’s study
showed that the number of anti-VEGF injec-
tions was lower in young patients than in
elderly patients during the same time period
(3.0 ± 4.5 vs. 7.7 ± 5.5) [2]. Although young
patients have a lower tolerance for vision loss,
fewer anti-VEGF treatments are required in
these patients to alleviate macular edema, pos-
sibly because the pathophysiology of macular
edema in young patients with CRVO is different
from that in elderly patients, the baseline clin-
ical manifestations in young patients are

milder, and young patients respond well to
therapy compared with elderly patients.

In anti-VEGF-refractory cases, steroids can be
used as a feasible option. Compared with
patients C 55 years, patients\55 years have a
longer median time to undergo a second dex-
amethasone implant, according to Lin’s
research [63]. A possible explanation for this is
that the solubility of dexamethasone in the
vitreous may be affected by vitreous turbidity
and thickening of the internal limiting mem-
brane caused by aging, resulting in a lower
efficacy in patients C 55 years. Although some
young patients with CRVO respond well to
steroids, side effects, such as ocular hyperten-
sion and cataracts, must be considered [64].
Therefore, steroids should not completely
replace anti-VEGF therapy in young patients. It
has been shown that in patients with macular
edema secondary to RVO, alternating intravit-
real steroid and anti-VEGF injections has a bet-
ter effect than anti-VEGF therapy alone [65].
There are no studies on intravitreal anti-VEGF
therapy combined with steroid injections in
young patients with CRVO. As combination
therapy may reduce the frequency of injections,
incidence of complications, and economic
pressure on patients, as well as maximize visual
acuity, further studies are warranted.

Retinal laser coagulation can be performed
in cases where there are extensive non-perfused
areas on the retina and retinal or iris neovas-
cularization. Rothman et al. reported that
young patients required fewer sessions of pan-
retinal photocoagulation than elderly patients
[1]. However, Ye et al. showed that there was no
difference in the number of laser photocoagu-
lation sessions between young and elderly
patients with RVO [66], and Eah et al. also
believed that the frequency of laser photoco-
agulation is not significantly affected by age
[18]. Vitrectomy can be performed in cases
where vitreous hemorrhage does not clear or
tractional retinal detachment or proliferating
epiretinal membrane occurs. In the study of Eah
et al., all 49 young patients did not undergo
vitrectomy, whereas 22 of 146 elderly patients
underwent vitrectomy [18]. From Eah et al.’s
results, it can be inferred that young patients are
less likely to develop serious complications,
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such as vitreous hemorrhage and retinal
detachment, than elderly patients.

Although thrombosis is an important cause
of CRVO, the benefits of antiplatelet or antico-
agulant therapy to improve visual outcomes
remain controversial [67, 68]. On the other
hand, these treatments may exacerbate retinal
hemorrhaging. Therefore, larger randomized
controlled studies are required to determine the
role and efficacy of antiplatelets and anticoag-
ulants in CRVO. Since the risk factors for CRVO
in young patients are diverse, targeted therapy
for different etiologies and individualized long-
term monitoring are critical.

DIFFERENCES IN PROGNOSIS

At present, most authors believe that young
patients with CRVO have a better visual prog-
nosis after treatment [2, 6, 10, 18, 50, 66]. In
contrast, some studies have suggested poorer
visual outcomes in young patients due to the
lack of anti-VEGF therapy [69]. However, a
study by Dewan et al. showed that the BCVA
and CRT after anti-VEGF therapy between
elderly and young patients at the final follow-up
were not significantly different [70]. Eah et al.
reported that compared with elderly patients,
young patients had a better BCVA (logMAR
0.37 ± 0.57 vs. 0.93 ± 1.02), thinner CRT at the
last follow-up (272.8 ± 111.5 vs.
420.5 ± 523.0 lm, P = 0.007), and SRF (0%
vs.15.1%, P = 0.004) and CME (8.2% vs. 34.9%,
P\ 0.001) accounted for a lower proportion
[18]. However, Rothman’s study did not show
any difference in the mean SRF and CRT at the
final follow-up between young and elderly
patients, despite better BCVA in young patients
[2]. Ye et al.’s study of OCTA-related parameters
before and after receiving anti-VEGF therapy in
young and elderly patients showed that com-
pared with elderly patients, anti-VEGF therapy
in young patients resulted in a better visual
prognosis, a more significant improvement in
the macular vascular density, and a decrease in
the foveal avascular area in each layer of the
retinal capillary plexus [66]. Therefore, retinal
perfusion in young patients can improve after
treatment, which is conducive to improving the

visual prognosis. Koh et al. reported that the
baseline BCVA, degree of baseline retinopathy
(degree of retinal hemorrhage and venous tor-
tuosity), degree of optic disc swelling, and
presence or absence of diabetes were associated
with the visual prognosis in young patients
with CRVO, with BCVA being the best predictor
of visual prognosis [1]. In the future, elec-
troretinography can also be used to further
analyze the relationship between retinal and
optic nerve function and explore the prognosis
of CRVO in young patients. Although the
prognosis of CRVO in young patients is gener-
ally favorable, studies have reported that
patients with combined central retinal artery
and vein occlusion may be younger than the
patients who had only CRVO or CRAO [71, 72].
In a previous study, mean age of the patients
with combined central retinal artery and vein
occlusion was 48.8 ± 14.1 years [72]. In these
patients, artery occlusion could be secondary to
CRVO, which increases the intraluminal pres-
sure of the retinal capillary bed, and the pres-
sure is transmitted to the retinal artery to
decrease or even stop the blood flow. Optic disc
swelling related to CRVO may further compress
the retinal arteries, narrowing and possibly
occluding them. Young patients with CRVO
have relatively high venous pressure and are
more likely to develop optic disc swelling, as
mentioned above, which may be the mecha-
nisms for combined central retinal artery and
vein occlusion developing in young patients.

In summary, the etiology, pathogenesis,
treatment, and prognosis between young and
elderly patients with CRVO are different.
Hence, the diagnosis and treatment of CRVO
should depend on the patients’ characteristics
and risk factors. Ideally, the etiology and
severity of disease should be identified as early
as possible for prompt initiation of targeted
treatment, which can lead to a better visual
prognosis. However, this review had a few lim-
itations, mainly due to the presence of non-
prospective studies and small sample sizes in
some studies. Hence, future studies are war-
ranted to further explore the mechanisms of
CRVO in young patients.
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