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Relation between retinal vein occlusions and axial
length

Nursen Aritirk,Yhsan Oge, Dilek Erkan,Yiuksel Sullu, Farshid Mohajery

Abstract
Aims-To evaluate the ocular axial length
as a risk factor for development of central
retinal vein occlusion (CRVO) and branch
retinal vein occlusion (BRVO).
Methods-Ocular axial lengths were mea-
sured, by A-scan ultrasonography, in 17
patients with CRVO and 41 patients with
BRVO and compared with those of con-
tralateral unaffected eyes and 66 age
matched controls.
Results-In 17 patients with CRVO the
mean axial length of affected eyes was
22.25 (SD 0.19) mm and ofunaffected eyes
was 22.61 (0.13) mm. In 41 patients with
BRVO the mean axial length of affected
eyes was 22.89 (0.11) mm and of unaf-
fected eyes was 22.99 (0.12) mm.
Conclusion-These findings confirm that
the axial lengths in CRVO and BRVO were
significantly shorter than in the controls.
This significant difference may be a risk
factor in the development of CRVO and
BRVO.
(Br_' Ophthalmol 1996;80:633-636)
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Retinal vein occlusion is the second most com-

mon retinal vasculopathy, after diabetic retin-
opathy, which results in permanent visual loss.
After so many years of investigation, its exact
aetiopathogenesis has still not been clarified.
However, we do know that there are a variety of
factors that can disturb ocular circulation and
so cause retinal vein occlusion.

Histopathological studies on both central
retinal vein occlusion (CRVO) and branch
retinal vein occlusion (BRVO) have revealed
that local factors such as physical blockage sec-

ondary to compression, and systemic factors,
which may result in haemodynamic changes
and occlusion of blood flow, together can con-

tribute to thrombus formation.' Green et al, in
a histopathological study on 29 enucleated
eyes with CRVO, have documented that
thrombus forms at or near the lamina cribrosa
region.2 Also, Frangieh and colleagues, in a

histopathological study, showed that in BRVO
the site of occlusion is almost invariably
arteriovenous junctions, where it is caused by
thrombus formation in the venous system sec-

ondary to capillary and arteriolar changes.' It
has been postulated that eyes with shorter axial
length have smaller lamina cribrosa and a nar-
rower scleral canal through which the central
retinal vein and artery could pass, causing
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physical blockage in the vein which predisposes
to thrombus formation.4
We studied this mechanism in CRVO, and at

the same time the underlying pathogenesis of
the BRVO was investigated.

Materials and methods
Seventeen patients with CRVO and 41 patients
with BRVO who were admitted to our
ophthalmic centre between November 1994
and May 1995 were studied.

All 58 patients underwent systemic and ocu-
lar examination. Systemic examination in-
cluded fasting blood sugar level, blood lipid
level and coagulation factors; systemic blood
pressure measurement with cardiovascular
examination; and diabetes mellitus, blood
hyperviscosity syndromes, and systemic arte-
rial hypertension. Ophthalmic examination
included intraocular pressure measurement,
direct and indirect ophthalmoscopy; gonio-
scopy and fundus fluorescein angiography.
Aphakia, pseudophakia, corneal leucoma, reti-
nal detachment, and other intraocular mass
lesions, which could interfere with accurate
axial length measurement, were excluded.

Ocular axial lengths were measured by
A-scan ultrasonography (Nidek Echoscan US-
3300) with a sound velocity of 1550 m/s, and
six consecutive measurements were done by
the manual direct contact technique. Patients
were instructed to fixate on a small red light
within the centre of the probe tip and high
quality, consistent measurements were taken as
optimum axial length values. All measurements
were done by the same person to minimise
errors.
The randomly selected control subjects con-

sisted of 66 age matched patients with no reti-
nal vein obstruction and no refraction default.
Axial lengths were measured by the same per-
son using the same technique.

In patients with retinal vein occlusion the
axial length of the affected eyes were compared
with the other healthy unaffected eyes, and also
with the control eyes. Statistical analyses were
performed by paired t and Student's t tests.
Statistical significance was considered as
p<0.05. The means were given with their stan-
dard error (SEM) and difference between the
two means were compared within the 95%
confidence interval.

Results
Ofthe 17 patients with CRVO, 1 1 were women
and six were men. Their ages ranged between
55 and 73 years with a mean of 63.87 (SEM
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Table 1 Distribution of cases according to age and sex

Age Sex

Cases of retinal vein occlusions Mean SEM Female Male

Central occlusions 63.87 2.68 11 6
Branch occlusions 59.33 0.96 27 14
Control group 62.77 1.31 38 28
p Value >0.05

2.68) (Table 1). All patients were affected
uniocularly, eight affected in the right eye and
nine in the left eye.

Of the patients in the CRVO group, 11 had
hypertension (64.70%), four had diabetes melli-
tus (23.52 %), three had both diabetes mellitus
and hypertension (17.64%), and two of them
had glaucoma (11.76 %). Three patients had
hypermetropic spectacles, ranging from +0.50 to
+1.50D. The mean axial length of the affected
eyes was 22.25 (0.19) mm (range 21.17-4.41
mm) and of the other unaffected eyes was 22.61
(0.13) mm (range 21.84-3.20 mm).
Of the 41 patients with BRVO 14 were men

and 27 were women, with a mean age of 59.33
(0.96) years, ranging between 45 and 72 years.

Twelve patients (29.26%) were affected in the
left and 29 patients (70.73%) in the right eyes,

and three patients in both eyes. In 30 eyes

(73.17%) the superior temporal, in 13 eyes

(31.70 %) the inferior temporal, and in one eye

(2.4%) the inferior nasal region was involved.
The obstruction was generally near the optic
nerve in the arteriovenous junction zone. In
four patients with BRVO we observed CRVO
within 3-4 months of follow up.
Of the BRVO group, 26 patients (63.41%)

had hypertension, five patients (12.19 %) had
diabetes mellitus, two patients (4.8 %) had
glaucoma, five patients (12.19 %) had both
hypertension and diabetes mellitus, and seven

of them (17.07 %) had hyperlipidaemia with
arteriosclerosis. Eight patients had spectacles
with prescriptions ranging between +0.50 and
+ 1.50. In this group (BRVO) the mean ocular
axial length in involved eyes was 22.89 (0.11)
mm (range 22.03-24.63 mm) and that of the

unaffected eyes was 22.99 (0.12) mm (range
22.04-24.72 mm). Bilateral occlusions were

excluded.
The control group included 66 people, 28

men and 38 women, in whom the mean age

was 62.77 (1.31) (range 49-75) years. The
mean axial length of the control group was

23.22 (0.09 mm) (range 22.31-25.1 9 mm).
In the CRVO group the difference between

the mean axial length of involved eyes and
uninvolved eyes (mean difference 0.36 mm)
was statistically significant (p<0.05, 95%
confidence interval -0.62; -0.09).The mean

difference between the affected eyes and
control eyes (0.97 mm) was also statistically
significant (p<0.001, 95 % CI -1.26; -0.40).
This significant difference between the affected
eyes and contralateral unaffected eyes is
because of the effect of macular oedema on the
ocular axial length measurements (Table 2).
The mean axial length of uninvolved eyes of
patients with CRVO was significantly shorter
(0.61mm) than that of the control group
(p<0.01, 95% CI -1.05; -0.17). Thus we con-

cluded that the short axial lengths in the
affected eyes were not the consequence of the
effect of macular oedema.

In the BRVO group, the difference between
the mean ocular axial lengths of the involved
eyes and contralateral unaffected eyes (0.14
mm) was not statistically significant (p>0.05).
But the difference between the control eyes

and affected eyes (0.33 mm) was statistically
significant (p<0.05, 95% CI -0.63; -0.04))
(Table 3).

Discussion
As mentioned above there are so many risk
factors for RVO including hypertension, diabe-
tes mellitus, arteriosclerosis, primary open

angle glaucoma, hyperlipidaemia, hyperviscos-
ity, increase in fibrinogen and coagulation fac-
tors, and deficiencies in proteins C and S.8
Hayreh et al have observed that the most
prevalent ages for CRVO development are 65

Table 2 Comparison of axial length in central retinal vein occlusion with both unaffected and control eyes

Axial length measurments

Affected eyes Unaffected eyes p Values

Central vein occlusion 22.25 (0.19) 22.61 (0.13) <0.05(0.36,-0.62;-0.09)
(n=17)

Control group 23.22 (0.09) 23.22 (0.09)
(n=66)

p Valuest <0.001 <0.01
(0.97,-1.26;-0.40) (0.61,-1.05;-0.17)

*Paired t test (mean difference, 95 % confidence interval).
tStudent's t test (mean difference, 95 % confidence interval).

Table 3 Comparison of axial length in branch retinal vein occlusion with both unaffected and control eyes

Axial length measurement

Affected eyes Unaffected eyes p Value

Branch vein occlusions (n=41) 22.89 (0.11) 22.99 (0.12) >0.05
Control group (n=66) 23.22 (0.09) 23.22 (0.09)
p Valuet <0.05 (-0.33,-0.63;-0.04) >0.05 (0.23)

*Paired t test.
tStudent's t test (mean difference, 95% confidence interval).
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years and older, and it is more common in men
than women, and more predominant in right
eyes than left; however, BRVO is more
common in women.9 Gutman reported that
90% of retinal vein obstructions occur in the
50 year age group or older.'0 In our study
95.6% of patients were older than 50, and reti-
nal vein obstructions were more common in
the right eyes.

In retinal vein obstruction, hypertension and
diabetes mellitus prevalence were found to be
52.9% and 14.6% byYazar et al," and 57% and
14.6% by Magargal," respectively. The preva-
lence of primary open angle glaucoma was
found to be 32% by Magargal"2 and 23% by
Hayreh." In our study 63.79% of patients had
hypertension, 15.51% diabetes mellitus, and
6.8% had glaucoma; these results correspond
with reports in the literature.
When we evaluate retinal circulation using

rheology, the science of deformation and flow
of matter, we see that the retina and choroid
have a relatively high blood flow rate for their
tissue mass. Also, retinal veins in arteriovenous
junctions and in the scleral canal can be
compressed by arteries and lamina cribrosa
respectively. Because of this, retinal vascular
structures are different from other vascular
structure. Furthermore, high metabolic re-

quirements of the retina are prone to the effects
of blood flow changes.6 The pathogenesis of
thrombus formation is a multifactorial process.
In a histopathological evaluation of eyes
affected with CRVO, a thrombus was demon-
strated at or near the lamina cribrosa.' 14 There
are some anatomical factors predisposing to
this localisation including the common adven-
titial sheath that surrounds CRV and CRA
within the optic nerve.' The sieve-like structure
of the lamina cribrosa which is formed from
interweaving fascicles of collagen bundles with
no elasticity, restricts the expansion of the ves-
sels passing through it. There is an increased
prevalence of arteriosclerotic disease in pa-
tients with CRVO.'5 Arteriosclerotic changes
affect the media and intima, and the involved
arteries become more rigid with narrowed
lumen and scleral canal. Green and coworkers
were able to demonstrate histopathologically a
thrombus in the CRV at or near the lamina cri-
brosa in each of 29 enucleated eyes with
CRVO. They hypothesised that within the
lamina cribrosa, the vessel is in close proximity
to the central retinal artery and a thickened
artery in this region can impinge upon the vein
and lead to turbulent blood flow in that vein,
with subsequent endothelial damage, platelet
aggregation, and thrombus formation.'6

It has been reported that incidence at hyper-
metropia is higher in CRVO and BRVO than in
the normal population.'0 In axial hypermetro-
pia the ocular axial length is short secondary to
the shorter axial length, the scleral canal is
smaller, and the lamina cribrosa fenestrations
are narrow. This creates crowding at the nerve
fibres and CRV and CRA in the optic canal. In
eyes with no hypermetropia the relation
between the short ocular axial length and
scleral canal crowding is the same. In the
CRVO group the mean ocular axial length was

0.97 mm shorter than in control eyes. This dif-
ference was statistically significant (p<0.O1).
Also the difference between the mean axial
length of affected eyes and the contralateral
unaffected eyes was significant (p<0.05). We
believe that this difference could be due to the
effect of macular oedema in the involved eyes.
In a comparison between the unaffected eyes
and the control eyes the axial lengths of the
contralateral unaffected eyes were significantly
shorter than in control eyes (p<0.01). This
finding reveals that the short axial lengths were
not only the result of macular oedema. During
measurement of axial length, excessive pres-
sure on the cornea by an ultrasound probe or
the deviation of ultrasound waves to the
periphery of the macula may result in false
values because of oedema in retina and optic
nerve.'7 In this study the same experienced
person performed the axial length measure-
ments in order to minimise this probability.
Kumar et al,'8 Brown et al,7 and G6zupynar et
a'9 have shown that, in eyes with CRVO, axial
length is shorter than in control eyes, but no
significant difference was found between af-
fected eyes and contralateral unaffected eyes.
BRVO has a better visual outcome than

CRVO but its underlying aetiopathogenesis is
similar to CRVO.' According to anatomical,
histopathological, and fundus fluorescein an-
giography studies, BRVO generally occurs at
arteriovenous junctions; arteries and veins
share common adventitial sheath at these sites.'
Frangieh et al in a histopathological study
observed that in BRVO venous thrombosis is
secondary to capillary and arterial changes.'
The pathophysiological significance of arterio-
venous junctions in BRVO is not yet clearly
understood. In normal eyes 70-75% are
arteriovenous junctions. In 1877 Leber ob-
served that BRVO occurs at arteriovenous
junctions.5 It has long been known that BRVO
occurs most commonly in the superotemporal
region'; it is reported that there was a relation
between the BRVO and anatomical factor of
this region, because arteriovenous junctions
occur mostly at the superior temporal quad-
rant of the retina.5 20 In our study of BRVO
74.35% of cases involved the superotemporal
region. Weinberg et al observed that 97.6 % of
obstructions occur at arteriovenous junc-
tions20; Feist et al reported 93% and aafak et
al 21 79%. Arteriosclerosis causes stenosis of
both the artery and vein, decreasing the arterial
perfusion pressure which leads to venous
stasis; the changes in the vessel endothelium
cause platelet aggregation and that leads to
thrombus formation. Hypermetropia is a risk
factor in BRVO, as in CRVO.'0 In our study,
axial lengths were measured in cases of BRVO
without hypermetropia and the difference
between the mean of ocular axial lengths of the
affected eyes and the control eyes (0.33 mm)
was statistically significant (p<0.05). Although
Gozupynar et a!'9 reported that short axial
length was not a significant factor, we believe
that short axial length may be a predisposing
factor in the development of BRVO. Multiple
systemic and local factors gradually progress,
affecting the ocular vasculature and eventually
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result in retinal venous obstruction. In our

opinion the short axial length, which results in
a smaller scleral canal and scleral crowding,
impedes venous drainage of the retinal vascula-
ture to some degree when the adjacent artery is
sclerotic. This phenomenon causes a decrease
in ocular blood flow rate and venous stasis.
We also believe that BRVO can be an early

sign of development of CRVO, as in our study,
four cases ofBRVO (10.3 %) developed CRVO
within 3-4 months of follow up. Finally, we

suggest that short axial length can predispose
not only to CRVO, but also to BRVO.
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