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Abstract

Optic disc analysis is an important step for glaucoma diagnosis and
management. Clear media is a pre requisite for visualization of optic disc. In
circumstances where media opacities hamper clinical assessment, contact B
Scan is a useful tool which helps to assess the status of optic nerve head.

A prospective, single blinded, cross sectional investigational study was
designed. The study included patients posted for surgery in which the optic
disc evaluation was not possible due to media opacity. Ultrasonography
was performed by a single investigator, unaware of the clinical findings. B
scan findings were documented as presence or absence of optic nerve head
cupping and later on correlated with clinical findings. The sensitivity of B scan
in predicting optic nerve head cupping was found to be 83% (95% CI 0.80-0.90)
and specificity of 100% (95% CI 0.97-1).

Our data suggests that even by low resolution contact B scanner, we can
detect glaucomatous optic disc cupping in patients with cup: disc ratio > 0.8: 1,
with high sensitivity and specificity. It is a cost effective method, beneficial in
patients with opague media and can help in taking appropriate intervention and
also explain guarded visual prognosis to patients.
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Introduction

Glaucoma is known to affect 60.7 million people worldwide with
the estimated prevalence in India being 11.9 million [1]. Diagnosis
of glaucoma is made in presence of characteristic optic disc changes
and corresponding visual field defects. Visual impairment related to
glaucomatous damage can only be prevented if the disease process is
identified and treated early in its course. Morphometric evaluation
of the optic nerve head, perimetry and tonometry contribute to the
final diagnosis of glaucoma. The analysis of the optic disc is the most
important step in the diagnosis of glaucoma and therefore a careful
clinical observation should be performed to separate glaucomatous
changes from normal optic disc [2]. Optic disc is most commonly
assessed using the 78 or 90 dioptre lens at the biomicroscope and
an estimate of cup: disc ratio and neuroretinal rim is noted. Several
methods have been developed to evaluate optic disc morphologically
such as Heidelberg Retinal Tomography and Optical Coherence
Tomography. These techniques require expensive equipment and
clear media.

Media opacities hamper clinical evaluation of optic disc. An
objective method of assessment that is independent of actual
visualization of optic nerve head morphometry would be a useful
addition to the current array of investigations.

Our study is aimed to evaluate the reliability of B scanner in
detecting optic nerve head cupping and correlating it with clinical
findings. Assessing the status of optic nerve head in glaucomatous
subjects, where morphological disc changes are not visible, would
help to devise an appropriate surgical plan and explain visual

prognosis to patient.
Material and Methods

Patients were selected from outpatient services of a tertiary eye
hospital in North India. The study was approved by the Institutional
review board and was carried out in accordance with the Declarations
of Helsinki, following good clinical practice guidelines.

A total of 371 eyes of 371 patients were evaluated with B scan. The
study included 213 patients posted for surgery in which the optic disc
evaluation was not possible due to media opacity. Common media
opacities in our patients were corneal scar and cataract (Figure 1).
158 patients with clear media and glaucomatous optic nerve head,
where the disc could be clinically evaluated, were included to validate
B scan findings.

Patients who were unwilling to take part, those with active
ocular surface disease and where optic disc was not clearly visible
post operatively were excluded. All the patients underwent complete
ophthalmic examination that included visual acuity measurement,
Goldmann applanation tonometry, slit lamp biomicroscopy,
gonioscopy and stereoscopic examination of the optic disc, wherever
possible.

Patients with clear media underwent dilated fundus with detailed
stereoscopic optic disc evaluation with + 90D( magnification factor
1.33) by a single examiner. In patients with angle closure glaucoma,
dilated fundus evaluation was done post laser peripheral iridotomy.

Glaucomatous patients with clear media, after clinically evaluating
optic nerve head cupping were subjected to B-Scan ultrasonography.
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Figure 2A: Axial B Scan showing optic nerve head cupping.
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Figure 2B: Axial Scan showing normal optic nerve head.

In patients with opaque media and unknown cup: disc ratio,
B-Scan and ONH cupping were documented and then compared to
post-operative clinical findings.

Ultrasonography was performed by a single investigator unaware
of the clinical findings. We used Ultra scan Imaging System from
Alcon laboratories, a contact B scan with a frequency of 10 Mhz.
Scanning was conducted with probe placed on closed eyelids
[3]. Axial B scan showed optic cup as a posterior concavity to the
acoustically clear area of the optic nerve. Best images were frozen and
photographs were taken (Figures 2A and 2B).

Results

A total of 371 subjects participated in this study. The group
comprised of 162 females and 209 males. The average age was 60
years with a range of 13-90 years. In 371 patients, clinical cupping

Table 1: Accuracy of B scans to predict optic nerve head cupping with regard
to C: D ratio.

CD CD C:D C:D C:D CD C:D
0.3 0.4 0.5 0.6 0.7 0.8 0.9
ACCURATE | 54 48 39 14 27 101 48

NOT
ACCURATE

TOTAL 54 48 39 41 40 101 48 371

TOTAL

0 0 0 27 13 0 0

was present in 230 patients and B scan could predict it in 190 patients.

Sensitivity was calculated as the percentage of patients who
were true positive (cup: disc = 0.6) on B scan upon the number of
patients who had cupping on clinical examination (true positive+
false negative) while as specificity was calculated as the percentage of
patients who were true negative (cup: disc < 0.5) on B scan upon the
number of patients who did not have cupping on clinical examination
(true negative + false positive). The sensitivity of B scan in predicting
optic nerve head cupping was found to be 82.60% (95% CI 0.80-0.90)
with specificity of 100% ( 95% CI 0.97-1).

In patients with a cup: disc ratio of > 0.6:1, B scan was able to
predict cupping in 81.7% patients while in patients with a cup: disc
ratio > 0.8, B scan accurately predicted optic head cupping in 100%
patients. A decrease in cup: disc ratio 0.6 or less led to a decrease in
sensitivity to 41.4% (Table 1).

Discussion

Optic disc evaluation is an important aspect for diagnosis of
glaucoma. A distinctive feature of glaucoma is the cupping of the
optic nerve head, which results from the posterior displacement
and compression of the lamina cribrosa [4]. Ultrasonography can
evaluate the optic disc cupping when media opacities hamper
ophthalmoscopic evaluation of the optic disc. It is a cost effective
method to evaluate the presence of optic nerve head cupping.

Our study aimed to assess the reliability of B scan to pick up optic
disc cupping using low frequency B scanner. To our knowledge, this
is the first study to calculate sensitivity and specificity of B scan for
optic nerve head cupping.

Winder and Atta have shown a strong correlation between optical
and ultrasonic cup diameters and concluded that optic disc cups of
0.5 mm or larger could be defined by B-scan echography [5].

Beatty et al evaluated optic disc with high resolution B scan and
compared results with HRT. They found echo graphic measurements
of two dimensional optic cup data to be reliable, with indices of
reproducibility and test-retest variability comparable to those of
scanning laser tomography [6].

Using low resolution B scan (10 MHz), we were able to predict
optic nerve head cupping in 82.6% patients. A higher correlation
between echographic descriptions of optic nerve head cup with
increasing cup: disc ratio was found. It detected optic nerve head
cupping in all patients with cup: disc ratio > 0.8:1. The sensitivity of
the test to accurately predict optic nerve head cupping was found to
be 83% with a specificity of 100%.

In our study, B scan was done to validate the findings in patients
with clear media and significant optic nerve head cupping (cup: disc
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ratio > 0.6) and the investigator was blinded to the clinical features.

In patients with opaque media due to either mature cataract or
corneal scars where optic nerve head visualization was not possible,
underwent a B scan. In patients with corneal scars, raised intraocular
pressure and optic nerve head cupping on B scan, glaucoma surgery
either preceded or was done in combination with penetrating
keratoplasty. In patients with mature cataract, signs of glaucoma were
looked for in case of positive B scan findings and combined surgery
was done where warranted. In cases where only cataract surgery was
done, care was taken to preserve the conjunctiva so that glaucoma
surgery can be undertaken in future if need arises.

The sensitivity of B scan to detect optic nerve head cupping in cup:
disc ratio of 0.6 and 0.7 in our study was 51%. Previous investigations
have shown that in glaucomatous patients the thickness of the
retrobulbar optic nerve decreases with disease progression, a fact that
would likely lead to a better correlation of the cup: disc ratio with
ultrasonographic proportion [7,8]. It was reflected in our study also
as the patients with advanced glaucomatous cupping (cup: disc ratio
of 0.8:1 and 0.9:1), B scan detected optic nerve head cupping in all
100% cases.

Darnley - Fisch and co-workers showed that high-resolution
contact B-scan could accurately categorise cups as small, medium
or large [9]. They found echographic description of shallow, saucer-
shaped cups less reliable. We did not categorise the cups as shallow or
deep clinically, which was one of the limitations of our study.

The strengths of our study are sample size, single blinded study
and the analysis of sensitivity and specificity of B scan to predict optic
nerve head cupping.

Conclusion

Our study suggests that even by low resolution contact B scanner,

we can detect glaucomatous optic disc cupping in patients with cup:
disc ratio > 0.8:1 with high sensitivity and specificity. It is a cost
effective method beneficial in patients with opaque media and can
help us in taking appropriate intervention. It can also explain guarded
visual prognosis to patients.
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