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Eyeglasses Development for Measuring the Upper Eyelid Levator Function
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Abstract

Accurate measurement of upper eyelid levator function is critical in diagnosing and treating patients with ptosis.
In this article, we introduce our new eyeglasses for upper eyelid levator muscle measurement, which are simple,
reproducible, and stable. The measuring eyeglasses can be adjusted to fit the face size and interpupillary distance
of patients ranging from children to adults. It also maintains sufficient space to hold the upper part of the eyebrow
and is extremely lightweight, weighing only 29g. The optical part of the glasses has a graduated plate that allows
the position of the eyelid to be read from the front and the position of the eyelid. It also has the advantage of easily
measuring palpebral fissures and can thus be used to measure its width, MRD-1, and MRD-2.
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Introduction

Accurate measurement of upper eyelid levator function is
extremely important because it is the criterion for determining the
surgical technique [1] and is also known to play a significant role in
postoperative outcomes [2-7].

The conventional method of measuring upper eyelid levator
function has been to place a ruler (scale measure) on the external eye
angle, hold the upper part of the eyebrow with the finger, reduce the
influence of the frontalis muscle, and read the scale on the measure for
changes in eyelid margin height [8]. However, it is believed that there
were some difficulties in reproducibility, as well as errors caused by the
difficulty of one-handed measurement and the shifting of the reference
line when measuring.

This article presents our invention of eyeglasses for measuring the
upper eyelid levator muscle function. The measuring eyeglasses can
be adjusted to fit the face size and interpupillary distance of patients
ranging from children to adults. The overall appearance is shown in
Figure 1. The distinctive feature of these eyeglasses is the ability to
change the glasses' width and the temples' length and retain enough
space to hold back the upper part of the eyebrows (Figure 2). It is also
made of aluminum, nylon, and polyester and weighs only 29 g. The
optical part of the glasses is a graduated plate (polycarbonate), which
allows the eyelid position to be read from the front and the eyelid
position to be marked with a water-based pen.

How to use the eyeglasses for measuring eyelid levator muscle
function is as follows (Figure 3).
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Figure 1: Overall view of the eyeglasses. Frame made of aluminum, polyester,
and nylon.
The weight is as light as 29g.
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Figure 2: A. The frame width and temple length are extended. The spring is
internal, so it returns to its original position when released.

As it can be adjusted to the size of the face, the interpupillary distance from children
to the elderly can be adjusted.

B. Sufficient space to restrain the brow area.

1. Put on the pair of eyeglasses, press your finger on the top of
the eyebrow from inside the frame of the glasses, and look downwards.
Align the upper eyelid margin of one eye with the lowest long line when
the eye is made to look downward.

2. The patient is asked to look upward while holding the top
of the eyebrow and the height of the upper eyelid margin is measured
when looking upward.

3. Perform the steps in (1) and (2) with the other eye.
The above procedures are presented in the Supplementry video.
https://ogasawara-eye-clinic.or.jp/movie/eyeglasses.mp4

To confirm the accuracy and reproducibility of the measurement
method, two certified orthoptists performed three measurements on a
total of 12 normal subjects between the ages of 25 and 55 and compared
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Figure 3: A. Front view with glasses.

Polycarbonate plate with 1 mm increments of scale.

B. Hold the eyebrow area with the thumb and align the upper eyelid margin with the
lowest long edge when the eyebrow is viewed downward.

C. Read the scale for the height of the upper eyelid margin when viewing upward.

Figure 4: The eyeglass also may be a convenient and useful tool for measuring
palpebral fissures and can thus be used to measure its width, MRD-1, and MRD-2.

them and confirmed that the results were highly reproducible and very
stable.

The eyeglasses for upper eyelid levator measurement described
in this article may be a convenient and useful tool for measuring the
function of the eyelid levator muscles in the routine care of patients
with ptosis. It also has the advantage of easily measuring palpebral
fissures and can thus be used to measure its width, MRD-1, and MRD-
2. (Figure 4).
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