Tele-ophthalmic Approach for Detection of Corneal Diseases: Accuracy & Reliability
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BACKGROUND
• Remote eye care is a promising solution for millions of Americans
with inadequate access to eye care services.1-5
• One-third to one-half of Americans are at high risk for visual loss
and do not or rarely see an eye care provider.1-4
• Corneal and anterior segment diseases cause the majority of
urgent visits to non-eye care professionals.

RESULTS

RESULTS cont.

• 198 eyes of 110 participants were included in the study.
• Subjects were on average 54.3±18.9 years old, 62% female, and 85% Caucasian
Table
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• By gold standard diagnosis, 59 eyes (30%) had corneal scars, 34 eyes (17%) had corneal ulcers, 13 eyes (7%) had corneal
goldhad
standard
diagnosis
abrasions, 10 eyes (5%) had pterygia, compared
and 82 eyes to
(41%)
no corneal
disease.

• Sensitivity to detect any corneal pathology ranged
from 54-71% for iTouch and 66-75% for Nidek,
across graders; specificity ranged from 82-96% for
iTouch and 91-98% for Nidek.
• Sensitivity to detect specific corneal pathology was
variable, with lower specificity to detect corneal
scars (range 29-54% by iTouch, 42-58% by Nidek)
and higher specificity to detect pterygia (range 90100% for both iTouch and Nidek).

Table 1. Sensitivity and specificity to detect corneal pathology from iTouch and Nidek photo series
compared to gold standard diagnosis

• A method to diagnose and guide management of corneal diseases
remotely could help vision outcomes, especially for patients in low
resource settings.

• Inter-grader reliability for diagnosis was moderate
to strong (kappa ranges: 0.54-0.71 for iTouch;
0.75–0.76 for Nidek).

PURPOSE
We evaluated the diagnostic accuracy and reliability of detecting
corneal diseases using diffuse light photographs from two portable
cameras for telemedicine purposes.

CONCLUSIONS
• Accuracy of remote diagnosis of corneal pathology
for this study did not achieve telemedicine
standards (>80% sensitivity).

METHODS
• Adult patients were recruited from the University of Michigan
Kellogg Eye Center cornea and comprehensive clinics from May
1, 2014 to June 1, 2016.
• Subjects were eligible for study if they were ≥18 years old and
had at least one eye with a diagnosis of corneal abrasion or
corneal opacity, which included corneal ulcers, corneal scars,
and pterygia.
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• Sensitivity and specificity of image interpretation
from portable cameras to detect corneal ulcers and
pterygia achieved the standards for ophthalmology
telemedicine, albeit with wide confidence
intervals, suggesting there may be a role for using
portable cameras to monitor corneal ulcers or
pterygia with portable imaging.

Table 2: Sensitivity to detect corneal pathology from images, stratified by diagnosis, grader, and camera

• The goal of screening modalities should remain to
serve patients with limited access to eye care with
equal accuracy to current screening methods and
at an affordable cost.

• At enrollment, an ophthalmic photographer took a series of 7
diffuse light photographs of each cornea, including fluorescein
cobalt-blue photos, with two cameras - the iTouch 5G (Apple,
Cupertino, CA) and the Nidek VersaCam (Nidek, Fremont, CA).
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