The Changes of Anterior Segment in Myopic Eyes
—Analysis with Scheimpflug System
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The relationship between the cornea, the anterior chamber depth (ACD) and the anterior chamber
angles of these structures which occur in myopia have not been extensively studied. We analyzed each
of these purameters in myopic pafients using an anlerior segment image processing technique on an
FAS 1000 (Nidek) system applying the Scheimpflug principle. One hundred and seventeen young highly
myopic (2-8.0 D) patients and 32 mildly myopic (<-3.0 D) subjects were studied. There was no signifi-
cant difference in central corneal thickness between the highly myopic and mildly myopic eves. The
corneal radius was slightly correlated with axial length, but not correlated with refractive status. The
corneal radius of highly myopic eves was steeper than that of mildly myopic eyes in males, however, it
was not correlated with the severity of myopia in females. The ACD was slightly greater in highly
myopic eves. The width of the four anterior chamber angles were not correlated with the increasing of
myopia. However, the temporal angle was wider in highly myopic eyes. These results suggest that only
slight structural changes in the anterior segment are present in the highly myopic eyes. (Tzu Chi Med
J 1997 8:99-105)
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INTRODUCTION

There have been only a few reports of which have
analyzed the structural characteristics of the anterior
segment of the human eye in myopia, and the relation-
ship between changes in the anterior segment of the eye

and the development of myopia are still unclear. Both

greater and less power of the corneal radius in highly
myopia has been reported. In addition, the thickness of
the cornea has been found to be diminished in highly
myopia [ 1], but these differences have not been strik-
ing. The ACD was suggested to have a sirong tendency
being greater in high myopia [2]. The anatomy of the
anterior chamber angle has been shown to have an im-

Received: January 20, 1997, Revised: February 4, 1997, Accepted: March 31, 1997
Address reprint requests and correspondence to: Dr. Yung-Feng Shih, Department of Ophthalmology, National Taiwan

University Hospital, 7, Chung Shan South Road, Taipel ,Taiwan

Tzu Chi Med J 1997 - 9 = No.2

e
&
B
D
N



Anterior segment changes in myopia

pact upon the level of intraocular pressure, and a high
incidence of ocular hypertension and open angle has been
found in patients with high myopia [1]. However, the
morphology of the chamber angle in myopic patients
has not been extensively studied.

In order to explore the morphologic changes which
occur in the anterior segment of myopes, we analyzed
the data on corneal thickness, anterior corneal radius,
ACD and four chamber angles using the image analysis
technigue of Scheimpflug which can produce a suffi-
cient depth of focus to capture the entire anterior seg-

ment of the eye [3,4].

MATERIALS AND METHODS

One hundred and seventeen highly myopic patients
(2-8.0 D) (male: 44, female: 73) and thirty-two mildly
myopic subjects (<-3.0 D) (male: 19, female:13), aged
from 18 to 21 years old (mean 19.5) were enrolled in
this study. Patients were excluded if they had any ocu-
lar disease or prior anterior segment surgery or corngal
scar which would interfere with visualization.

All of subjects received the ocular examinations
including postcycloplegic refraction measured by an
autorefractometer and biometric axial length measured
by A scan ulirasonography. The corneal thickness, an-
terior corneal radius, ACDW and anterior chamber angle
were examined by Scheimpflug photography (Nidek,
EAS-1000) (Fig 1,2). Images of the horizontal and ver-
tical meridians were taken. Four segments of the ante-
rior chamber angles (superior, inferior, nasal, temporal)
were measured. All values were calculated from six sepa-
rate measurements by the same technicians. Only data
from the right eye of each patient was analyzed. The
differences between the highly myopic and mildly my-
opic group were compared by two-tailed Student's t test,
A p value of less than 0.05 was considered statistically
significant. The correlation coefficient between corneal
thickness, anterior corneal radius, ACD, four chamber
angles with refractive status and axial length were also
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analyzed among the highly myopic patients.

RESULTS

Fig 1. The anterior corneal radius, corneal thick-
ness, and anterior chamber depth meas-
ured by the Scheimpfiug anterior segment
analysis system (Nidek, EAS-1000).

Fig 2. The anterior chamber angle measured by

the Scheimpflug anterior segment analy-
sis system (Nidek, EAS-1000).
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A) Changes in the cornea
Corneal thickness:

The mean corneal thickness in males was 0.62 +/-
0.03 mm (horizontal) and 0.62 +/- 0.03 mm (vertical) in
high myopia group, and 0.62 +/- 0.06 mm (horizontal)
and 0.62 +/- 0.05 mm (vertical) in the mild myopia group.
No significant difference was found between the high
and mild myopia groups in males. The mean corneal
thickness in females was similar to males, 0.62 +/- 0.03
mm Chorizontal) and 0.61 +/- 0.04 mm (vertical) in the
high myopia group, and 0.63 +/- 0.03 mm (horizontal)
and 0.62 +/- 0.03 mm (vertical) in the mild myopia group.
No significant difference of corneal thickness was found
between highly and mildly myopic female patients
(Table 1).

We found no correlation between the corneal thick-
ness and the refractive status or the axial length in highly
myopic patients, regardless of gender. The correlation
coefficients (R) between the corneal thickness and re-
fractive status in males were .16 (horizontal) and 0.12
(vertical). These values were 0.12 thorizontal) and 0.11
(vertical) of value of the relationship between the cor-
neal thickness and axial length. In females, the correla-
tion coefficient between corneal thickness and refrac-
tive status was 0.14 (horizontal) and 0.14 (vertical); and
these values were 0.15 (horizontal) and 0.21 (vertical)
of the relationship between the corneal thickness and
axial fength.

Corneal radius:

The mean radius of the anterior cornea was 7.93 +/

- 0.28 mm (horizontal) and 7.65 +/- 0.03 mm (vertical)

Table 1. The Mean Corneal Thickness (mm) of
Myopic Eves

in the high myopia group, and 8.06 +/-0.19 mm (hori-
zontal) and 7.85 +/- 0.22 mm (vertical) in mild myopia
group. The vertical meridian in the high myopia group
was significantly greater than in the mild myopia group
{p<0.05). In females with high myopia, the horizontal
mean was 7.83 +/-0.27 mm and vertical mean was 7.54
+/- 0.26 mam and these values were not significantly dif-
ferent from those of females with mild myopia (Table
2).

We found no significant correlation between ante-
rior corneal radius and refractive status. The correlation
coefficient between the anterior radius of the cornea and
refractive status in males was 0.26 (horizontal) and 0.16
{vertical), and it was 0.08 (horizontal) and 0.18 {(verti-
cal) in females. However, there was a significant corre-
lation with axial length in males and females with high
myopia with a correlation coefficient of 0.47(horizon-
tal) and 0.52 (vertical) in males; and 0.54 (horizontal)

and 0.50 (vertical) in females.

B) Changes in anterior chamber depth

The mean depth of the anterior chamber in males
was 3.35 +/- 0.19 mm (horizontal) and 3.26 +/- 0.20
mm {vertical} in the high myopia group, and 3.20 +/-
0.20 mm (horizontal), 3.14 +/- 0.19 mm (vertical) in the
mild myopia group. There was a significam difference
in ACD values between these two groups in males, which
revealed that the ACD of the highly myopic males was
greater than that of the mildly myopic males. In females,
the ACD was 3.26 +/- (.23 mun (horizontal) and 3.16 +/
- 0.22 mm {vertical) in the high myopia group; 3.10 +/-

Table 2. The Mean Anterior Corneal Radius
(mm) of Myopic Eyes

High myopic group Mild myopic group

High myopic group Low myopic group

0.62 +-0.03
0.62+/-0.03
0.62 +/-0.03
0.61 +/-0.04

0.62 +- 0.06
0.62 +/- 0.05
0.63 +/-0.03
0.62 +/-0.03

Male horizontal
Male vertical
Female horizontal

Female vertical

Male horizontal 793 +/-0.28 806 +/-0.19
Male vertical 7.65 +/- 0.03 7.85 +/-0.22
Female horizontal 7.83 +/-0.27 7.84 +/-0.19
Female vertical 7.54 +/-0.26 7.66 +/-0.21
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0.24 mm (horizontal) and 3.06 +/- 0.23 mm (vertical) in
the mild myopia group. Thus, the ACD was also signifi-
cantly greater in the highly myopic eyes of females
{Table 3).

The correlation coefficient between ACD and re-
fractive status was 0.15 (horizontal) and 0.07 {vertical)
in males, and 0.08 (horizontal) and 0.13 (vertical) in fe-
males. There were not significant correlation between
the ACD and the refractive status in highly myopic pa-
tients of both genders. The relationship between ACD
and axial length was 0.20 (horizontal) and 0.19 (verti-
cal) in males, and 0.08 (horizontal) and 0.05 (vertical)
in females. Also, no significant correlation was found
between ACD and axial length in the highly myopic
group, regardless of gender.

€y Changes in the chamber angles

The temporal segment of the chamber angle was
significantly wider in the high myopia group, but differ-
ences in other segments of the angle were not found.
The temporal segment of the mean anterior chamber

angle in males was 37.42 +/- 2.90 degrees (temporal) in

Table 3. The Mean Anterior Chamber Depth
{mm) of Myopic Eyes

High myopia group Mild myopia group

Male horizontal 3354+/-0.19 3.20+/-0.20
Male vertical 3.26 +/-0.20 3.144/-0.19
Female horizontal 3.26+/-0.23 310+/-0.24
Female vertical 316 4/-0.22 3.06+/-0.23

the high myopia group and 32.43 +/- 4.54 degrees in
mild myopia group. In both males and females, the tem-
poral angle in the high myopia group was wider than
that of the mild myopia group, and no difference was
found in the other three segments of the chamber angles.
The mean values of the temporal angle in females was
35.36 +/- 4.56 degrees in the high myopia group and
32.31 +/- 4.92 degrees in the mild myopia group {Table
4.

The correlation coefficients between the chamber
angles and the refractive status in males were 0.08 (su-
perior), 0.05 (inferior), 0.18 (nasal), 0.07 (temporal); and
were (.05 (superior), 0.01 (inferior), 0.04 (nasal), 0.14
{(temporal) in females. The correlation coefficients with
axial length were 0.07 (superior), 0.27 (inferior), 0.02
{nasal), 0.1 [{temporal) in males; and 0.12 (superior),
0.03 (inferior), 0.06 (nasal), 0.02 (temporal) in females.
There was no significant correlation between the four
anterior chamber angles and refractive status or axial

length in either males or females group.

DISCUSSION

The relationship between cornea, anterior chamber
depth (ACD) and the chamber angle structures to the
myopia have not been extensively studied. This may be
due to the inability of current technology to measure
these structures with sufficient accuracy. In this study,
we used a new anterior segment image processing tech-

nigue which applies the Scheimpflug principle to mea-

Table 4. The Mean Degrees of Anterior Chamber Angle in Myopic Eves

Superior angle

Inferior angle

Nasal angle Temporal angle

Male high myopia
Male mild myopia
Female high myopia

Female mild myopia

3313 +/-3.16
32.61 +/-3.45
3315 +/-3.59
32.28 +/- 3.80

34.59 +/- 2.40
3278 +/-4.18
3419 4+/-3.30
33.68 +/- 6.83

32792 +/- 270
3249 +/-2.60
3203 +/-4.02

3279 +/-3.23

37.42 +/- 2.90
3243 +/-4.54
35.36 +/- 4.56
3231 4/-492
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sure and calculate the anterior segment from each angle
view.

The corneal thickness has been reported to be di-
minished in high myopia [1]. Tokoro and co-workers
[5] found that the thickness of the myopic cornea was
0.018 mm thinner than normal cornea. In contrast, we
did not find any significant difference in the central cor-
neal thickness between highly and mildly myopic eyes
in this study. The corneal thickness in our result was
higher than in previous reports in which it was meas-
ured by pachymeter. This discrepancy may have been
due to the measurement error caused by the Scheimpflug
machine, which calculated the precorneal tear film to-
gether with the corneal thickness.

The corneal radius and it's relationship to the myo-
pia have been reported to be greater [6] or less [1] than
normal, and some reports could not find any significant
difference [7]. The corneal radius of highly myopic eyes
was found to be greater than that of the mildly myopic
eyes in this study, but only in males. Also, our results
show that the corneal radius was correlated with the axial
length, but not correlated with the refractive status. This
discrepancy may have been caused by the steeper cor-
neal radius in some patients which were belong to the
refractive myopia.

No significant correlation was found between cor-
neal thickness, anterior corneal radius, ACD, anterior
chamber angles and either ocular refraction or axial
length in our study. This findings was similar to that of
a previous report [8]. However, only corneal radius was
significantly correlated with axial length. This indicated
that a longer axial length was associated with a greater
corneal radius.

A strong tendency toward deepening of the anterior
chamber in high myopia has been reported [6]. Our re-
sults showed that ACD in highly myopic eyes was deeper
than in mildly myopic eyes. However, there have been
rare reported of shallow anterior chamber in pathologic
myopia [1]. This may have been the result of anterior
protrusion of a more spherically shaped lens.

The changes in the anatomy of the angle appear (0

depend extensively upon the level of intraocular pres-
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sure [1]. The tendency toward significantly higher in-
traocular pressure in myopic eyes has been reported and
an open angle was also found in the majority of cases of
high myopia [1]. The anterior chamber depth in highly
myopic eyes was greater than in mildly myopic eyes in
our study. However, we did not detect any significant
difference in the chamber angles between the high and
mild myopia groups, only the temporal angle was wider
in highly myopic eyes. The width of the {our anterior
chamber angles was not correlated with the severity of
myopia.

In conclusion, our results suggested that only slight
changes occur in the anterior segment together with deep-
ening of the ACD and widening of the temporal cham-
ber angle in highly myopic eyes. These results suggested
that because of some angles derangement in some high
myopic eyes, these patients may have a higher risk for

the development of glaucoma.
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