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Abstract

Purpose The arteriole-to-venule ratio (AVR)

is widely used for investigating subclinical

cerebral microangiopathy. The possible

occurrence of retinal vascular caliber changes

was investigated in a population of

hyperhomocysteinaemic (plasma total

homocysteine (tHcy) 413lmol/l) adult

epileptic patients.

Methods Retinal photographs of cases and

controls were evaluated for generalized

narrowing of the retinal arterioles, measured

as AVR, by graders masked to case–control

status using standardized protocols. Plasma

total homocysteine (tHcy) levels were assayed

by HPLC.

Results Sixty-seven patients (36M/31F,

36.4±7.5 years of age; mean level of tHcy

22.8±11.4 lmol/l), and 75 control subjects

(42M/33F, 35.4±8.5 years of age; mean level of

tHcy 7.8±2.3 lmol/l) were enroled. No retinal

caliber changes were detected in any patient

and healthy subject. The analysis of retinal

photographs failed to identify any difference

in the venular diameters, arteriolar diameters,

and AVR measurements between the two

groups (P¼ 0.98).

Conclusions we showed that adult

hyperhomocysteinaemic epileptic patients do

not show any changes in retinal vascular

caliber assessed by the measurement of AVR.
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Introduction

Retinal vessels share anatomic and functional

properties with small cerebral arteries and their

assessment provides a unique method for

investigating subclinical cerebral

microangiopathy.1 In particular, a generalized

narrowing of the retinal arterioles, measured as

retinal arteriole-to-venule ratio (AVR), has been

associated with cerebrovascular diseases.1

A condition of mild hyper-total-

homocysteinemia (hyper-tHcy levels

o100mmol/l) is considered an independent risk

factor for cardiovascular2 and cerebrovascular

diseases,3 and it is observed in 10–40% of

epileptic patients.4

To clarify the effect of hyper-tHcy on retinal

vessel diameters, we investigated whether

hyper-tHcy is associated with retinal vascular

caliber changes in an epileptic population

exhibiting hyper-tHcy. As literature data

support the view that patients with epilepsy

exhibit an increased risk for stroke,5 early

knowledge of the retinal vascular caliber might

allow a prompt initiation of therapy to prevent

stroke.

Patients and methods

Patients were consecutively recruited according

to the following inclusion criteria: (a) firm

diagnosis of epilepsy (at least 1 year), (b) stable

therapy with antiepileptic drugs (i.e., no change

of drug and drug dose for at least 6 months); (c)

18–50 years of age; (d) full compliance with the

therapy; and (e) no use of vitamins or drugs

other than antiepileptic drugs.

Retina findings observed in epileptic patients

were compared with those of a group of healthy

volunteers, matched for age and sex, exhibiting

normal values of tHcy. Informed consent was

obtained from all the participants. Plasma tHcy

was assessed as described.4 According to our

reference intervals, hyper-tHcy was defined

when tHcy levels were higher than 13 mmol/l.
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Retina investigation protocol

We performed a semiautomated system to evaluate retinal

vessel diameters in accordance with the international

guidelines.6 In particular, retinal photographs were

converted to digital images by a high-resolution scanner

centred in a zone surrounding the optic disc (measured

directly by the computer’s softwareFHeidelberg HRA

angiograph) using standard settings for all photographs.6

On one eye of each subject, a sum value was calculated for

the arteriolar blood column diameter and one for the

venular (in mm), the AVR being the ratio of these.6 Focal

arteriolar narrowing was graded as present or absent. The

image was analysed by two trained graders, masked to

the end points.

The intra- and interobserver agreements were evaluated

through determination of Pearson’s correlation coefficients.

Levene and Kolmogorov–Smirnov tests were used to

assure the homogeneity and normality, respectively, of the

distribution of the outcome variables when parametric tests

were used. Most of the statistics were well powered referring

to a type I error of P¼ 0.05. Our ability to reject the null

hypothesis was X0.8. Continuous variables were evaluated

by a Student t-test and analysis of variance (one-way

ANOVA) followed by Tukey’s test. Categorical variables

were analysed by a w2-test. Statistics were computed using

STATISTICA version 6 (USA). A P-value o0.05 was

considered to be statistically significant.

Results

Sixty-seven patients (mean epilepsy duration: 8.2±3.6

years) and 75 control subjects fulfilled the listed inclusion

criteria (Table 1). There was no statistically significant

difference in the characteristics of subjects and patients

belonging to the two groups, with the exclusion of tHcy

levels (P¼ 0.0092). The mean AVR was 0.84±0.07 in the

patient group and 0.88±0.06 in the healthy subjects. The

analysis of retinal photographs failed to identify any

difference in the venular diameters, arteriolar diameters,

and AVR measurements between the two groups

(P¼ 0.98; Table 1). Moreover, no arteriovenous crossing

signs (i.e., arterio–venous nicking) or focal narrowing

were found.

Pearson’s correlation coefficients ranged from 0.67 to

0.91 for inter- and intragrader reliability (Po0.05).

Discussion

Our study failed to show that elevated levels of tHcy are

associated with generalized arteriolar narrowing in a

series of epileptic patients in chronic treatment with

anticonvulsants. To the best of our knowledge, the effects

of increased tHcy levels on the structural changes in the

retinal vascular caliber have not been previously

explored. Compared with other retinal signs like

haemorrhages, focal arteriolar narrowing or arterio–

venous nicking, the AVR was the more reliable and

commonly used parameter of vascular damage.6

This study was designed to eliminate any possible

confounder factors, and in particular, we included

subjects aged under 50 years to minimize the effect of age

on both tHcy levels and the retinal vasculature

structure.3,7

Over the last years, the medical literature has been

flooded with data indicating that hyper-tHcy is a risk

factor for retinal vascular occlusion.8–10 However,

because of the conflicting results from other studies, firm

conclusions cannot be achieved yet.11,12 Thus, it remains

still to be assessed whether hyper-tHcy is merely a

biochemical marker of atherogenesis or rather a causative

factor.11 The possibility that advanced age plays a role in

facilitating the detrimental effects of hyper-tHcy on

retinal vascular occlusion should be also be considered.11

Further, studies should definitely assess the role of

retinal microvascular changes in predicting the risk

of cerebrovascular disease in patients with mild

hyper-tHcy.
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