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OCT and all imaging technologies should be used in conjunction
with careful clinical examination when making diagnostic and
treatment decisions

O
ptical coherence tomography (OCT)
has been used clinically for the
detection of glaucoma for over a

decade; however, its clinical usefulness has
not been particularly well documented.
Although many studies have shown that
OCT measurements can discriminate
between healthy and glaucomatous eyes,
the great majority of studies demonstrating
this have had limited clinical value. This is
because most analyses were based on
measurements of retinal nerve fibre layer
(RNFL) thickness provided as continuous
variables, and a great deal of overlap
between measurements in healthy and
glaucomatous eyes was observed. This
made it difficult to determine what values
should be used clinically as limits for
classifying eyes as diseased, and in most
published studies, no limits were recom-
mended. Nonetheless, the performance of
OCT for detecting RNFL thinning in glau-
coma has been impressive given its limited
number of data points (current maximum
512 A-scans) and relatively unsophisticated
analyses (primarily measurements of glo-
bal and local RNFL thickness).

Recently, a normative database has been
added to the latest version of OCT
(StratusOCT, Carl Zeiss Meditec, Dublin,
California, USA), allowing comparisons of
measurements of RNFL thickness with
measurements from 328 healthy eyes, thus
providing clinicians with potentially useful
thresholds to aid in the determination of
disease. Printouts from the StratusOCT dis-
play RNFL normative database information

in the form of clinically helpful colour-
coded graphs and charts. This is a sig-
nificant improvement in the value of this
technology because the clinician is now
provided with additional information
about measurements, including whether
they are within normal limits, borderline or
outside of normal limits relative to a
healthy population.

A small number of studies have investi-
gated the ability of StratusOCT normative
data-based thresholds (ie, cut-offs) for
classifying healthy and diseased eyes.1–5 In
this issue of, British Journal of Opthalmology
Hood et al6 (see page 905) describe the
success of a variety of thresholds (and
combinations thereof) for classifying eyes
as healthy or glaucomatous. Their results
indicate that the StratusOCT normative
database is useful for detecting known
glaucoma (defined as eyes with standard
automated perimetry (SAP) and multifocal
visual evoked potential defects), with sen-
sitivities as high as 95% at a specificity of
98%. The most important outcome of their
study is the identification of specific thresh-
olds that are probably effective for detecting
glaucoma. The study by Hood et al validates
the use of OCT and the StratusOCT
normative database for the detection of
glaucoma, and provides the clinician with
suggested thresholds by which to classify
eyes, while providing researchers with
suggested thresholds to investigate using
independent subject populations.

It will be interesting to determine the
usefulness of these suggested thresholds

for detecting early or suspected glaucoma.
We recently showed that OCT measure-
ments are, predictably, less effective at
classifying eyes with early disease than
classifying those with advanced disease
(with disease severity defined as degree of
visual field defect).7 For instance, the
sensitivity (at fixed specificity = 85%) of
OCT-measured average RNFL thickness for
detecting glaucomatous eyes with average-
sized discs decreased from 94% to 73%
when the SAP Advanced Glaucoma
Intervention Study score8 decreased from
9 to 0. This finding suggests that the
reported success of classification of glau-
comatous eyes by OCT has probably been
overestimated relative to the population in
which it holds the most clinical utility,
early or suspicious (ie, ‘‘pre-perimetric’’)
glaucoma. Although it is important to
demonstrate that a new imaging instru-
ment can discriminate between healthy
eyes and those with known glaucoma from
a technology validation standpoint, in
clinical practice one does not need an
imaging test to differentiate a patient with
repeatable glaucomatous visual field
defects from an individual with no suspi-
cion of disease. The more interesting (and
important) question is, can the StratusOCT
technology detect disease in patients sus-
pected of having glaucoma, such as those
who do not yet have repeatable visual field
loss on SAP? Currently, some evidence
suggests that this is the case.2 9

In general, it is accepted that OCT
measurements can discriminate between
healthy and glaucomatous eyes. For this
task, the performance of StratusOCT com-
pared with confocal laser ophthalmoscopy
and scanning laser polarimetry has been
impressive.3 10 However, other aspects of
OCT performance are yet to be investigated.
Primarily, it is unclear whether the current
version of OCT can effectively detect RNFL
thinning over time in glaucomatous eyes.
One reason this has not been well tested is
because of a recent update in OCT technol-
ogy that rendered measurements obtained
with previous OCT versions incompatible
with those from the current version.11

Incompatible technology upgrades limit
the available follow-up time for assessing
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glaucomatous change (StratusOCT was
introduced in 2001 and glaucoma, specially
when treated, is a slowly progressing
disease). Furthermore, no progression algo-
rithms are currently available for OCT
beyond linear regression analysis of
changes in measurements over time. The
difference between clinically significant
change and short-term and/or long-term
measurement variability for OCT measure-
ments has not been determined, although
arbitrary cut-offs based on image resolu-
tion have been suggested.12 Other imaging
technologies have incorporated sophisti-
cated progression analyses that are yet to
be incorporated in the OCT (to be fair, these
algorithms developed by other manufac-
turers have not been well tested). Finally, it
is not clear whether the current image
registration techniques used by OCT will
allow sensitive detection of change.

Overall, although OCT can clearly identify
thinner RNFLs in glaucomatous eyes com-
pared with healthy eyes, the usefulness of
the StratusOCT normative database has not
been well established in patients suspected
of having glaucoma (ie, the population of
most interest). In addition, the ability of
OCT measurements to detect glaucomatous
change has not been demonstrated.
Cutting-edge advances in OCT tech-
nology13–16 such as high-resolution spectral/
Fourier domain OCT and OCT–confocal
scanning laser hybrids are theoretically
promising (and exciting), but it will be

some time before these technologies have
been scrutinised to the point that their
clinical use can be recommended by evi-
dence-based studies. In general, it is impor-
tant that OCT and all imaging technologies
be used in conjunction with careful clinical
examination when making diagnostic and
treatment decisions for glaucoma.
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Apraxia of lid opening
Marta Ugarte, Masoud Teimory

Eye Department, Worthing Hospital, Worthing, UK

ABSTRACT
We describe eyelid movement abnormalities in an 80-year-old man with apraxia of lid opening (ALO),
resulting from involuntary levator palpebrae inhibition (ILPI) and pretarsal orbicularis oculi (OO)
contraction. He was unable to open his lids at will following closure. Attempted eye opening resulted in
forceful contraction of the frontalis muscle, backward thrusting of the head and lengthened lid closure.
The inability to reopen the lids was not evident during spontaneous reflex blinking and he had no
difficulty in keeping the lids open once they had been manually lifted up. There were no episodes of
involuntary drooping of the eyelids or spasmodic contraction of the OO causing involuntary eyelid
closure. Pursuit eye movements were not restricted, the vestibulo-ocular reflex was preserved and both
horizontal and vertical saccades were normal. Despite the clinically visible persistence of pretarsal OO
activity, treatment with botulinum toxin injections in the pretarsal and preseptal portions of the
muscle did not reduce his difficulty in initiating lid elevation but he found some benefit using lid
crutches. ALO is thought to be due to an abnormality in the supranuclear control of eyelid movement.
ILPI can present either isolated or combined with blepharospasm. The excitatory levator palpebrae
response necessary to lift the lids up is likely to be in very close connection with the OO antagonistic
inhibitory response. Alterations in one or another pre-motor structure may result in inability to raise
the lids due to inhibition of the levator palpebrae as well as persistence of the pretarsal OO.

To view the full report and accompanying video please go to:
http://bjo.bmj.com/cgi/content/full/91/7/854/DC1

All videos from the BJO video report collection are available from:
http://bjo.bmj.com/video/collection.dtl
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