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Retinal vascular
occlusions occur
more frequently in
the more affected
eye in exfoliation
syndrome

Abstract

Purpose
between retinal vascular occlusions

(RVOs) and exfoliation syndrome (XFS)

in a cohort of patients with the two
conditions.

Methods We reviewed the records of
patients with XFS with or without glaucoma
and any type of RVO between 1983 and 2007.
Patients with prior incisional surgery or a
history of uveitis were excluded. Data
collected included demographics, systemic
comorbidities, type of RVO, and intraocular
pressure (IOP) before the RVO. Slit-lamp
biomicroscopy regarding the presence of
exfoliation material on the lens capsule and
pupillary margin before the vascular event
was used to evaluate the laterality and degree
of XFS.

Results We identified 36 patients (mean age
78.4 £ 8.3 years, 19 women). Most patients were
of European descent (34/36) and 20 (56%) had
no prior glaucoma diagnosis. The most
common retinal vascular events were central
retinal vein occlusion (18/36) and BRVO
(10/36). Mean IOP between eyes with

(19.5 £ 6.5 mm Hg) and without

(17.9 £ 4.8 mm Hg) RVO was similar (P =0.12).
RVOs occurred more commonly in the eye
with more pronounced XFS in 92% (33/36) of
the cases. A similar agreement was found
when considering patients with and without
glaucoma separately (94% (15/16) vs 90%
(18/20); P =0.83). In addition, no difference

in the agreement percentage was observed
when comparing patients with unilateral XFS
(87% (13/15)) with all study patients (P = 0.87).
Conclusions Retinal vascular occlusion in

To evaluate the relationship

patients with XFS occurs most often in the
affected or more severely affected eye.

TS Prata', | Rozenbaum', CGV de Moraes’,
VC Lima?, J Liebmann'3 and R Ritch'#

As vascular occlusions happened in patients
with and without glaucoma in similar
proportions, the presence of XFS seems to
play an important role in these findings.
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Introduction

Exfoliation syndrome (XFS) is the most common
identifiable cause of open-angle glaucoma
worldwide, accounting for the majority of cases
in some countries.” Although histopathological
evaluation has shown that XFS is a bilateral
disease,>® the eyes are often asymmetrically
involved.”'? Exfoliation material (XFM) is
found not only in ocular tissues,'>™'° and several
systemic disorders have been associated with
XFS, such as peripheral vascular occlusions,
increased carotid stiffness, coronary artery
disease, stroke, Alzheimer’s disease, and
hearing loss.'*2

The pathogeneses and clinical features of
acute retinal vascular occlusions (RVOs) are still
not well understood.?*?> Central retinal vein
occlusion (CRVO) has been described in eyes
with XFS, even when exfoliative glaucoma
(XFG, a known risk factor) was not present.”**
As ocular involvement by XFS and XFG is often
clinically unilateral or asymmetric,”'* the
severity of ocular findings and its laterality
could be associated with the side of occurrence
of vascular occlusions. To test this hypothesis,
we investigated the relationship between
XFS/XFG and RVO in a cohort of patients
with the two conditions.
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Patients and methods

This retrospective study adhered to the tenets of the
Declaration of Helsinki and the New York Eye and
Ear Infirmary Institutional Review Board guidelines.

Patients

We reviewed all charts of patients presenting with
XFS with or without ocular hypertension or glaucoma
associated with RVO between 1983 and 2007. Only
patients with clinically evident XFS on slit-lamp
examination, and not any patients diagnosed to have
XFS on the basis of conjunctival biopsy, were included.
After excluding patients with incisional intraocular
surgery or any other eye disease before the RVO,

we enrolled 45 patients. All patients with XFG were
under topical antiglaucoma treatment.

Data collected included age, gender, race, self-reported
systemic comorbidities, and the type of RVO.
Information from slit-lamp biomicroscopy regarding the
presence of XFM on the pupillary margin and lens
capsule (with pupil dilation),®*** and intraocular
pressure (IOP) was recorded (last IOP reading before the
RVO onset).

A secondary analysis was carried out to determine and
select which eye was affected or more severely affected
by XFS. Patients had to meet one of the following
laterality /asymmetry criteria: (i) clinically unilateral XFS;
(ii) marked asymmetry in bilateral XFS (differences in the
amount of XFM between eyes are graded in the charts
using + marks); (iii) unilateral XFG (only one eye
presenting glaucomatous changes in visual field and/or
optic disc photos); (iv) marked asymmetry in bilateral
XFG cases (the eye with more advanced glaucomatous
damage based on visual field and/or optic disc photos).
Standard automated perimetry (Humphrey, Carl Zeiss
Meditec, Inc., Dublin, CA, USA) results and optic disc
photographs were assessed to determine the eye with
more advanced XFG. Asymmetric XFG was defined as a
difference in cup-to-disc ratio >0.2 and/or a difference
in the mean deviation of 3.0dB.

Statistical analysis

Comparison of the IOP (based on one single baseline IOP
measurement) between fellow eyes was performed using
Student’s paired t-test assuming statistical significance
for P<0.05. The agreement between the eye involved

in the RVO and the affected or more affected eye by
XFS/XFG was then calculated for all patients. The same
analysis was done comparing patients with and without
glaucoma separately, and including patients with
unilateral XFS only (y*-test).
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Results

Thirty-six patients fulfilled the asymmetry criteria.
Baseline characteristics are presented in Table 1. Mean
age at the time of the occlusion was 78.4 + 8.3 years. Most
patients were of European descent (34/36), 19 (53%) were
women and 20 (56%) had no prior glaucoma history. In
15 patients (42%), XFS was clinically unilateral at the time
of presentation. Five patients (14%) had bilateral
asymmetric XFS, eight (22%) had unilateral XFG, and
eight (22%) had bilateral asymmetric XFG. The most
common vascular occlusion was CRVO (18/36), and 14%
of the patients had an arterial occlusion (5/36). During
the follow-up of these 36 patients, neovascular glaucoma
subsequently developed in seven cases (six after CRVO).
One patient, who had a CRVO in the eye with more
advanced XFG, developed a CRVO in the fellow eye 2
years later. A second patient, who had a central retinal
artery occlusion in the only eye with XFS, developed a
non-arteritic anterior ischaemic optic neuropathy
(NAION) in the fellow eye 6 years later. Interestingly,
XFM deposits were noted in this eye 2 years before the
NAION onset.

In 92% of the cases (33/36), the eye in which the RVO
occurred was also the affected or more severely affected
XFS eye. Comparing the mean IOP (average of baseline
measurement of all patients) between involved (with
RVO) and uninvolved (no RVO) eyes, we found no
significant difference (19.5+6.5 vs 17.9 £ 4.8 mm Hg,

P =0.12). In addition, a similar agreement was found
when considering patients with and without glaucoma
separately (94% (15/16) vs 90% (18/20); P =0.83)).

When considering patients with unilateral XFS only, a
strong agreement (87% (13 out of 15 cases)) was observed
between the eye with XFS and the eye in which the RVO
occurred. In addition, no difference in the percentage of
agreement was observed when comparing these cases
(unilateral XFS) with all study patients (87 vs 92%;

P =0.87). Finally, in the five eyes with retinal arterial
occlusion, the eye in which the RVO occurred was always
the affected or more severely affected XFS eye.

Discussion

We found that RVO tends to occur in the affected or more
severely affected eye in patients with XFS or XFG. This
significant agreement was also observed when
considering patients with and without glaucoma
separately, and when analyzing patients with unilateral
XFS only. This is the first report to investigate the
relationship between the laterality and severity of XFS/
XFG with the development of different types of RVO.
An association of XFS with RVO has been previously
described. Saatci et al*’ clinically documented XFS
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Table 1 Characteristics of patients with XFS and RVO

Variables Study patients (n=36)
Gender (male/female) 19/17
Race (ED/H) 34/2
Mean age £ SD (years) 784+83
Glaucoma before RVO 16
Developed neovascular glaucoma 7
Retinal vascular occlusion types
Central retinal vein occlusion 18
Branch retinal vein occlusion 10
Hemiretinal vein occlusion 3
Central retinal artery occlusion 4
Branch retinal artery occlusion 1
Systemic comorbities
Systemic hypertension 23
Diabetes 8

ED, European descent; H, Hispanic; RVO, retinal vascular occlusion; XFS,
exfoliation syndrome.

findings in 8.2% of eyes with BRVO and 20.8% with
CRVO, as opposed to 5.2% in control eyes. In another
retrospective study, XFS was found in 6.0% of BRVO eyes
and 6.9% of CRVO eyes.?® XFS may be present but not yet
visible by slit-lamp examination.?®****> We have recently
investigated the presence of XFS in 36 CRVO eyes using
electron microscopy, and a clinical diagnosis or a positive
conjunctival biopsy result was found in 22 eyes.*® We
hypothesised that the connection between XFS and RVO
might depend on the extent of involvement of an eye by
XFS. The findings of this study corroborate this
hypothesis.

The reason why an RVO occurs most often in the
affected or more severely affected eye in patients
with XFS could possibly be attributed to a combination
of factors. Structural vascular abnormalities
documented in eyes with XFS could be involved.>*>¢
Immunohistochemistry analysis showed marked
perivascular deposits of XFM involving the basement
membrane of iris blood vessels in the involved eyes, but
not in the uninvolved fellow eyes.*” In addition, ocular
blood flow®® and ipsilateral carotid blood flow* have
been reported to be reduced in the involved eye.
Abnormal homocysteine metabolism could be an
important factor as well. Hyperhomocysteinaemia,
which is a major risk factor for vascular diseases
(including venous thrombosis), was reported to be more
common in XFS and XFG patients than in healthy
controls in several studies.*** Finally, endothelin-1,
which is a potent vasoconstrictor, seems to be
significantly increased in the aqueous of XFS eyes, which
could contribute to the obliterative vasculopathy.*®

Eye

Elevated IOP and glaucoma have also been suggested
as a cause for the association of XFS with CRVO.2*2%4
Gillies et al** also found a strong agreement between the
involved eye and the CRVO site in 10 patients with
unilateral XFS, and attributed their findings to the higher
IOP observed in the affected eyes. In our larger study,
over 50% of the patients did not carry a diagnosis of
glaucoma or ocular hypertension before developing
RVO. In addition, average IOP for involved and
uninvolved eyes was similar, and we found no difference
in the agreement between eyes with and without
glaucoma. These facts suggest that XFS itself may play
an important role in the vascular occlusion process.

It is important to stress some specific characteristics
of this study. First, all the XFG patients in the study were
on antiglaucoma treatment, which could have masked
a possible difference in IOP between affected and
unaffected eyes. Second, the retrospective nature of
our study may have limited a reliable assessment of
the XFS asymmetry. However, performing this study
prospectively would not be feasible. To try to overcome
this limitation, we did a separate analysis including
patients with unilateral XFS only. No significant
difference in the percentage of agreement was observed
when comparing these cases to all study patients. Third,
as arterial occlusions comprised <15% of our cases,
findings related to this type of vascular event have
limited clinical significance. Finally, it is well known that
XFG patients tend to present a higher diurnal IOP
fluctuation than primary open-angle glaucoma
patients.*> As we used only one measurement to
determine baseline IOP, we cannot exclude a possible
IOP spike. Despite no statistically significant difference
in mean baseline IOP (average IOP considering all eyes)
between groups (1.6 mm Hg), this difference could be
clinically important in increasing the risk of vascular
occlusions in these eyes.

In summary, our data suggest that in patients with XFS
that present an RVO, the latter occurs in the affected or
more severely affected eye by XFS/XFG in the majority
of the cases. As this happens in patients with and
without glaucoma in similar proportions, the presence of
XFS seems to play an important role in these findings.
Histopathological studies searching for ultrastructural
vascular abnormalities in XFS patients with and without
RVO are required to better explain this association.
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