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Pterygia measur ements are mor e accur ate with anterior segment

optical coherencetomography —A pilot study
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Abstract

Introduction: Slit-lamp beam measurements of a pterygium can be difficult to reproduce
accurately. Purpose: To compare standard dlit-lamp beam measurements of pterygia to
computer caliper measurements of Anterior Segment Optical Coherence Tomography (OCT)
images.

Subjects and methods: Thirteen pterygia of ten patients were evaluated. Two physicians
independently measured each pterygium using the slit lamp beam. Caliper measurements of
two different OCT images of each pterygium were obtained. All measurements determined
the distance from the limbus to the pterygium apex.

Results: The difference in the slit lamp beam measurements of each pterygium was
calculated and the mean of the differences was 0.3 and the standard deviation was 0.32.
The difference in the two OCT measurements of each pterygium was also calculated and
the mean of the differenceswas 0.1 and the standard deviation was 0.12. A two-tailed t-test
demonstrated a statistically significant difference in these measurements (p = 0.0256).
Conclusion: Anterior Segment Optical Coherence Tomography (OCT) gives significantly
more reproducible results than the dlit lamp beam for measurements of the distance of a
pterygium’sapex from thelimbus. Thistool may provide more accurate clinical assessment
of extension of pterygia onto the cornea and may be useful for research purposes.
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Introduction

A background search of the literature was done on
Medline in July, 2010, to review previous research
on measuring lesions of the anterior segment. Sev-
eral studies demonstrate that anterior segment OCT
is useful in making accurate measurements of the
anterior segment. The focus of these studies have
been: dimensions of the anterior segment such as
depth and width of the anterior chamber angle
(Baikoff et a 2004 and Goldsmith et al 2005), evalu-
ation of the position of intraocular lenses, corneal
thickness (Emmy et al 2007), scleral thickness
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changes after the use of mitomycin C (Solomon et
al 2004), and eval uation of various anterior segment
lesions (Buchwald et al 2003 and Dada et a 2007).

To our knowledge, no studies have been doneto spe-
cifically evaluate pterygiameasurements using com-
puterized caliper measurements (Adamis et a 1990
and Fujimoto et a 2002). A review was also per-
formed to determine if literature exists to support
that accurate measurement of extension of pterygia
onto the corneais, in fact, useful (Lin et al 1998 and
Payman et a 2008).

Subjects and methods

Ten patients and thirteen nasal pterygia were en-
rolled. Thisstudy was approved by the Institutional
Review Board and all participants gave their under-
standing and consent. Patientswith significant ocu-
lar surface disease were excluded. The distancein
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millimeters from the limbus to the apex of thelesion
on the cornea was taken by two ophthalmology phy-
sicianswith thedit-lamp beam (BQ 900, Haag-Streit).
A standard magnification of 16 was used and the
variable aperture was focused on the pterygium from
the limbus to the apex. Reading the size on the dlit-
lamp scale, measurements were taken from the lim-
bus to the apex of the lesion on the cornea and re-
corded to the nearest tenth of a millimeter. Each
pterygium wasindependently measured by each phy-
sician and recorded.

Next, two images were recorded of each lesion us-
ing OCT (Visante™ OCT — Optimized Anterior Seg-
ment Imaging and Biometry, Zeiss) imaging. Inde-
pendent caliper measurements were made of the two
OCT images of the pterygium. The OCT measure-
ments were taken from the limbus to the apex of the
lesion on the corneaand recorded to the nearest tenth
of amillimeter.

The two dlit-lamp beam measurements of the two
different physicians were arranged in two columns
and the difference between the two measurements
was recorded in a third column. The mean differ-
ence was recorded by averaging the values in this
third column. Then the standard deviation of these
measurements was calculated. This same method
was applied to the caliper measurements of two dif-
ferent OCT images of the same pterygia. A two-
tailed t-test was applied to the mean difference col-
umn of dlit-lamp measurements and the mean differ-
ence column of OCT image caliper measurements
of the same pterygia, and a p-value was obtained.

Results

Figure 1 shows the difference of measurements in
millimeters between thetwo dit-lamp beam measure-
ments of each pterygium taken by two different phy-
sicians. The difference in the dlit lamp beam mea-
surements of each pterygium was calculated and the
mean of the differences was 0.3 and the standard
deviationwas 0.32. Figure 2 showsthedifferencein
measurements between two OCT images of each
pterygium. The difference in the two OCT mea-
surements of each pterygium was also cal culated and
the mean of the differences was 0.1 and the stan-
dard deviation was 0.12.

A pvalue of 0.0256 was obtained by applying atwo-
tailed t-test to the mean difference column of dlit-
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lamp measurements and the mean difference col-

umn of OCT image caliper measurements of the

same pterygia. Figure 3 shows an OCT image of a

pterygium and demonstrates the application of com-

puterized calipers in measuring the distance from

the limbus to the extent of the apex onto the cornea

and also demonstrates measurement of thelesion’s
thickness at the limbus.

Figure 1 — Difference in dlit-lamp beam measure-
ments of pterygia between physicians. Measure-
ments were taken from the limbus to the apex of
thelesioninmillimeters.
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Figure 2 — Difference in caliper measurements of
OCT images of pterygiabetween physicians. Mea
surements were taken from the limbus to the apex
of thelesionin millimeters.
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Figure 3 — OCT image of a pterygium with caliper
measurements of a pterygium.

Discussion

A pterygium consists of interpalpebral, fibrovascu-
lar tissue which has a raised, whitish appearance
and a conjunctival base with an apex that extends
onto the cornea. Current methods for follow-up of
pterygiainclude ayearly exam with dlit-lamp mea-
surement of the horizontal extent of the apex onto
the cornea, photo documentation, manifest refrac-
tion and corneal topography. The criteriafor surgi-
cal remova of pterygia include encroachment on
thevisua axis, vision changesincluding astigmatism,
unacceptable cosmesis and intractable symptoms.
Because of the common occurrence of these le-
sions, and, frequently, different physicians measur-
ing thelesionswith the dit-lamp beam on follow-up
vidgits, thereis* between observer” variability inthese
measurements. This study demonstrates a way to
reducethat variability.

Two previous studies have shown that one of the
strongest correlations of induced corneal astigma-
tism isrelated to the measured horizontal extent of
the pterygium on the corneameasured from thelim-
bus. Lineta (1998) determined that > 2.2 millime-
ters caused significant astigmatism of > 2 Diopters
and Payman et al (2008) demonstrated that an apex
within 3.2 mm of the visual axis caused significant
astigmatism.

Thispilot study demonstratesthat digital caliper mea-
surements of OCT images of the horizontal extent
of the apex of a pterygium onto the corneais more
accurate than the subjective measurements of the
same lesion between physicians using a standard-
ized method with the dlit- lamp beam (P=0.0256).
This indicates less “between observer” variability
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when measuring pterygia by using a reproducible
imaging approach that utilizes computerized caliper
measurements such as the OCT. We have also
shown in unpublished datathat the samelevel of in-
creased accuracy can be obtained with anterior seg-
ment high frequency ultrasound biomicroscopy
(UBM) images using similar computerized caliper
measurements.

Previousresearch done by Payman et al (2008) dem-
ongtratesthat pterygium extension (distancefromlim-
bus to apex) and pterygium area (extension width)
have a greater influence than width (measured at
thelimbus) on corneal astigmatism. Thiswas deter-
mined by dlit-lamp examination, refraction, and au-
tomated keratometry.

Inlight of Payman’s (2008) demonstration that ptery-
gium extension and pterygium area had the most in-
fluence on corneal astigmatism, itisvery interesting
to note that in our current study, lesions more than
0.2 mmthick at the limbuswere constantly irritating
to patients and produced an intractabl e foreign body
sensation and required surgical removal based on
symptoms. The importance of thisis yet to be de-
termined. However, it should be noted that thick-
ness measurements are only possible with OCT or
UBM images and not with photographs. Since ex-
tension from the limbus onto the cornea (length),
width (at the limbus), and thickness measurements
can now be obtained, additional studies should be
performed to study how the volume of lesions re-
lates to patient symptoms and correlates to induced
corneal astigmatism. This could be compared to
previous studies, such as that by Payman (2008),
whichwereonly ableto evaluate extension fromlim-
bus onto cornea (length), width (at the limbus) of
theselesions. Whilecurrently unproven, thisincrease
in accuracy may also be demonstrated for comput-
erized caliper measurementsof digital dit-lamp pho-
tostaken at astandard magnification. However, this
method would not alow for thickness measurements.

Conclusions: Anterior Segment Optical Coherence
Tomography (OCT) gives significantly more repro-
ducible results than the slit-lamp beam for measure-
ments of the distance of a pterygium's apex from
the limbus. This tool may provide more accurate
clinical assessment of the extension of the pterygia
onto the cornea and may be useful for research pur-
poses. OCT can also be used to measure the thick-

11



i
=

N
._!'Io_'ﬁ

ness of apterygium. With this added measurement,
future studies should be done to evaluate how the
volume of the lesions affects symptoms, the result-
ant astigmatism and the need for surgery.
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