Pediatric Vision Screening using Telemedicine

CLA and UTHSC, with Department of Commerce sponsorship, are
collaborating to provide vision screening in the region of western Tennessee
and northern Mississippi. The ocular diagnostics devices will be located in
mobile vans, and the examinations are to be performed by non-medical
personnel. Examination results will be provided within one minute of the
conclusion of the examination, and the computer-based automatic analysis
will detect abnormalities of vision. Examinees with normal vision will be
informed immediately of the results; examinees with abnormal results will
be referred without delay to eye professionals; and the images of ambiguous
results will be electronically transmitted for detailed readings by atrained
reader prior to referral or release. All images can be electronically archived
as desired. Other approaches regarding the disposition of the examination
dataimages can be categorized as “ Store and Forward” or as “Forward and
Read”. The UT/CLA mode of ocular telemedicine can be described as
“Store, Analyze, and Report (STAR).”

Efficacy of the STAR method requires that 1) the number of examinees who
are needlesdly referred to an eye professional (false positives) be minimized
to reduce health costs; 2) the number of abnormal examinees who are
wrongly judged to be normal (false negatives) be as small as possibleto
minimize harm to
children; and 3) the
number of ambiguous
cases be minimized to
reduce the time of
reporting and the
expense of readers. To
accomplish these
objectives, the photo-
refractive (PR)
screening device

Figure Original vision screening instrument S;Ir?;t;ejsg; Tgérvégns
LLC of Memphiswas
modified by the addition of a second, and coaxial, detection camera that
improved the detectivity of specific abnormalities. Figure 4 shows a sample
eccentric image that is found with the PR device as donated. Obviously
visible are the reflections from the cornea and from an intra-ocular lens




(IOL) resulting from a cataract operation. The coaxial, and second, image
that results from the modification indicates clearly the same features but also
shows floaters and an ocular opacity.

Figure Modified ocular screening instrument acquires 2 images at one flash. (Upper) Eccentric
image is used for determining refractive status and ocular convergence. (Lower) Coaxia imageis
used to detect ocular opacities, retinal tumor, and for individual and system calibration.

The modified device was studied in aclinical trial at the UTHSC
Ophthalmology Clinic in Germantown, TN. Pediatric patients were
examined Dr. Natalie Kerr of the UTHSC Department of Ophthalmology to
provide 2gold-standard® diagnostics. The modified device was operated in a
non-optimal condition by non-
medical personnel to obtain Table 1 UTHSC clinic tria result
photorefractive data for the same

patients. The two diagnostic

methods were used for examinations

of over 150 children between the

ages of 3 and 5. Comparison of the

results yielded the required

sensitivity and specificity of the

device that are detailed in Table 1.

These results are satisfactory for




deployment of the device. Since over eighty per cent of the subjects were
abnormal, the data al'so showed that it is desired to supplement the study by
increasing significantly the number of 2normal vision® subjects.
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