Quantification of Retinopathy of Prematurity
via Vessel Segmentation
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Abstract. Retinopathy of prematurity is a disease that affects the eyes
of many babies who are prematurely born. If the retinopathy is not
detected in the days following birth, blindness may occur. Studies have
demonstrated that by observing the blood vessels within the retina, the
disease can be quantified at an early stage, and early treatment can save
the baby’s eyes. We have developed a new tool to assess retinopathy of
prematurity. Our technique captures the image of the retina to extract
and quantify both tortuosity and dilation of blood vessels. Our approach
demonstrates a 80% sensitivity and 92% specificity in the prediction of
retinopathy compared to experts, shows significantly reduced diagnosis
time, and features clinical integration via speech recognition and glare
detection.

1 Introduction

Retinopathy of prematurity (ROP) is an eye disease that occurs in some pre-
maturly born babies. The last 12 weeks of a full-term delivery, from 28-40 weeks
gestation, are particularly active for the growth of the fetal eye. The blood sup-
ply to the retina starts at the optic nerve at 16 weeks of gestation, and the
vessels gradually grow out over the surface of the retina. The vessels reach the
anterior edge of the retina and stop their progression at about the time of birth.
Therefore, prematurely born baby’s retinal vessels may be incompletely formed
and drain poorly, leading to blindness.

Wallace et al. [9] [4] have shown that ROP can be accuratly and quickly detected
by looking at the vessels within the retina. In particular, they demonstrate that
tortuosity and dilation of retinal vessels are good predictors for ROP. Their sys-
tem uses a lens to magnify a baby’s dilated pupil and a video capture system.
After the procedure, physicians compare the video images with 5 reference im-
ages, Fig.1, which are graded 0 to 4. Due to subjectivity of the comparison, this
method can take as long as one hour per baby and, for some cases, there is a
high inter-physician disagreement.



