






















































































































































































































































































ROLE OF TECHNOLOGY IN THE DIAGNOSIS
OF GLAUCOMA & ASSESSING ITS PROGRESSION

Glaucomais the second leading cause of blindness worldwide." As clinicians, we not only owe the best possible
care to the patients who seek medical help, but also a responsibility towards those undetected and improperly
treated. The current status of glaucoma care in the world is aptly summarized as follows: more than 50% of
glaucoma in the community is undiagnosed (in the developing countries this would be higher than 90%),” more
than 50% of those undiagnosed would have seen an eye care provider in the recent past, more than 50% taking
medications do not need them (over treated)’ and finally 50% of those advised medication do not use them.
Missed diagnoses in those previously examined by an eye care professional, (in the “system”) is attributable to
lack of comprehensive evaluation and appropriate clinical skills. The recent advances in the imaging of the
optic nerve head seek to achieve an early and “objective” diagnosis of glaucoma. One of the reasons for over
diagnosis is using the results of these technologies exclusively and not in the context of complete clinical
picture.’

Imaging of the optic nerve head and retinal nerve fiber layer are widely reported to be useful in glaucoma
diagnosis. One could (naively) argue that the imaging tests are objective and can be performed easily in
uncooperative patients (since they are quick and need little attention) as opposed to standard automated
perimetry (SAP), which is the current standard but time consuming and difficult due to the subjective nature of
the test. Further, as it is reported that 20 - 40% retinal ganglion cells could be lost before a visual field defect
could be picked up by SAP, these imaging technologies can theoretically aid in the early diagnosis of glaucoma.
This rationale need not necessarily convert to a clinical reality. Figures 1-5 show a glaucoma suspect (because of
positive family history and suspicious optic disc) followed up for a decade. All the three glaucoma imaging
technologies showed an “abnormality”, but the SAP result was always normal. Why does this happen? The
reported sensitivity and specificity of these technologies and their agreement with each other are far from
ideal.’ The sensitivity (ability to diagnose the disease correctly — PID: positive in disease) of the best parameter
for each of the imaging technologies at a fixed specificity (NIH: negative in health or ability to declare a normal
subject as not having the disease) of 95% (labeling only 5 as abnormal out of hundred normal subjects) varies
from 36 to 72%. This means that the imaging technologies fail to diagnose glaucoma in as many as 28% to 64%
of the eyes with established abnormality on SAP. While we perform these investigations with the idea of either
establishing or ruling out a disease, we fail to realize that there is a cost benefit ratio even in diagnostic testing.
These tests are expensive, there are risks of over diagnosis with the attendant effect of labeling and there are
problems with interpretation (the normative data base of the machine used for diagnostic classification is often
limited to small number of subjects and few ethnicities and hence may not be appropriate to apply for testing
patients of all ethnicities). We have reported that the incorporation of the Indian normative data base, does not
improve the diagnostic ability of HRT 3.

In addition to the above limitations, bias in the ability of imaging devices to diagnose glaucoma can arises from
multiple other sources. Optic disc size has been shown to be a confounder in the diagnostic accuracy of HRT.*
Delineation of the optic disc margin and measurement circle placement have been shown to be confoundersin
the diagnostic ability of these instruments."’ Reporting the diagnostic ability in glaucoma patients while using a
set of totally normal subjects as controls, also is shown to artifactually inflate the sensitivity of these
instruments." This is because a diagnostic test in clinical practice is used in situations which arouse a suspicion
of the disease and not in situations where the diagnosis of a disease is easy to either rule in or rule out by clinical
examination.
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