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Retinal vessel Purpose: To assess the inter and intra observer variability of subjective grading of the retinal
diameter; arterio-venous ratio (AVR) using a visual grading and to compare the subjectively derived grades
Arterio-venous ratio; to an objective method using a semi-automated computer program.
Central retinal artery Methods: Following intraocular pressure and blood pressure measurements all subjects under-
equivalent; went dilated fundus photography. 86 monochromatic retinal images with the optic nerve head
Central retinal vein centred (52 healthy volunteers) were obtained using a Zeiss FF450+ fundus camera. Arterio-
equivalent; venous ratios (AVR), central retinal artery equivalent (CRAE) and central retinal vein equivalent
Reproducibility; (CRVE) were calculated on three separate occasions by one single observer semi-automatically
Semi-automated using the software VesselMap (ImedosSystems, Jena, Germany). Following the automated grad-
analysis; ing, three examiners graded the AVR visually on three separate occasions in order to assess
Visual grading their agreement.

Results: Reproducibility of the semi-automatic parameters was excellent (ICCs: 0.97 (CRAE);
0.985 (CRVE) and 0.952 (AVR)). However, visual grading of AVR showed inter grader differ-
ences as well as discrepancies between subjectively derived and objectively calculated AVR
(all p<0.000001).

Conclusion: Grader education and experience leads to inter-grader differences but more impor-
tantly, subjective grading is not capable to pick up subtle differences across healthy individuals
and does not represent true AVR when compared with an objective assessment method. Tech-
nology advancements mean we no longer rely on opthalmoscopic evaluation but can capture
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Introduction

and store fundus images with retinal cameras, enabling us to measure vessel calibre more
accurately compared to visual estimation; hence it should be integrated in optometric practise
for improved accuracy and reliability of clinical assessments of retinal vessel calibres.

© 2014 Spanish General Council of Optometry. Published by Elsevier Espana, S.L.U. All rights
reserved.

Comparaciéon de métodos subjetivos y objetivos para determinar el ratio
arterio-venoso de la retina, utilizando la fotografia del fondo del ojo

Resumen

Objetivo: Evaluar la variabilidad de la graduacion subjetiva del ratio arterio-vernoso de la
retina entre distintos observadores, utilizando la graduacion visual, y comparar los grados
subjetivamente calculados con un método objetivo que utiliza un programa informatico semi-
automatizado.

Métodos: Tras medir la presion intraocular y la presion sanguinea, se realizo una fotografia del
fondo del ojo dilatado a todos los sujetos. Se obtuvieron 86 imagenes monocromaticas de la
retina con la cabeza del nervio dptico centrada (52 voluntarios sanos), utilizando una camara
Zeiss FF450+ para el fondo del ojo. Se calcularon los ratios arterio-venosos (AVR), el equivalente
de la arteria retiniana central (CRAE) y el equivalente de la vena retiniana central (CRVE) en
tres ocasiones diferentes y mediante un Unico observador, utilizando el software VesselMap
(ImedosSystems, Jena, Alemania). Tras la graduacion automatica, tres examinadores graduaron
los AVR visualmente en tres ocasiones diferentes, a fin de valorar la concordancia.
Resultados: La reproducibilidad de los parametros semi-automaticos fue excelente (ICCs: 0,97
(CRAE); 0,985 (CRVE) y 0,952 (AVR)). Sin embargo, la graduacion visual del AVR mostro difer-
encias entre los distintos graduadores, asi como discrepancias entre los AVR subjetiva y
objetivamente calculados (todas las comparaciones: p <0,000001).

Conclusion: La formacion y experiencia del graduador origina diferencias entre los diferentes
graduadores pero lo mas relevante es que la graduacion subjetiva no es capaz de recoger las
diferencias sutiles entre los sujetos sanos, y no representa el AVR real cuando se compara
con un método de valoracion objetivo. Los avances tecnoldgicos implican que no debemos
seguir dependiendo de la valoracion oftalmoscopica, sino captar y almacenar las imagenes del
fondo del ojo tomadas con camaras retinianas, lo que nos permite medir mas precisamente el
calibre de los vasos en comparacion a la estimacion visual; por tanto, dichos avances deberian
integrarse en la practica optométrica para mejorar la precision y fiabilidad de las valoraciones
clinicas de los calibres de los vasos de la retina.

© 2014 Spanish General Council of Optometry. Publicado por Elsevier Espana, S.L.U. Todos los
derechos reservados.

packages come with further image analyses options offering
the possibility to measure retinal vessel diameters.
Visual grading systems in general exhibit poor repro-

Assessing retinal vessel appearance including relative diam-
eters is part of a standard ocular examination. Retinal
vessel diameters have been shown to be valuable markers
of systemic and ocular vascular complications in a range of
pathologies including diabetes,'-* cardiovascular disease*®
and cerebrovascular complications.”-® Despite the availabil-
ity of a wide range of semi-automatic programs which can
measure retinal arteriolar and venular diameters in order
to calculate arterio-venous ratios (AVR), most optometrists
still make a visual assessment.

Changes due to vascular abnormalities and those related
to age are often subtle and can be overlooked when
using visual grading systems. Most optometric practices are
equipped with a digital fundus camera, typically used for
diabetic retinopathy screening. Some of these software

ducibility, low sensitivity and specificity as well as being
highly dependent upon observer experience.’ Changing
observers/clinicians can lead to bias in analysing progres-
sion data, especially if observer variability is dependent on
experience. Visual grading of arterio-venous ratio is almost
binary in nature as it reflects a comparison of the relative
diameter of retinal arteries to those of retinal veins. There
is a wide variety of literature and educational material
used to teach clinicians and it is apparent that there is not
only a lack of standardisation with respect to the measure-
ment location but also in the numerical value of the ratio
reflecting the *‘normal/healthy’’ diameter relationship.'?-"?
While some sources recommend comparison between ves-
sels beyond the first bifurcation'® others advise on the use
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