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Abstract

¢ AIM: To evaluate anatomic foveal configuration changes
in fellow eyes of patients with idiopathic macular hole
using spectral- domain optical coherence tomography
(SD-0CT).

* METHODS: Fifty eyes of fifty patients were studied and
divided in two groups: group 1 = 25 patients with
idiopathic macular hole and group 2 = 25 healthy
individuals ( control group). SD - OCT cross line scans
were obtained using RTVue 100 ( Optovue, Inc. ,
CA, USA). The widest foveal B-scan was selected on
each patient. Bi- dimensional foveal configuration was
measured in mm? using caliper tool.

¢ RESULTS:The mean foveal configuration in group 1 was
0.159 +0.03mm? and in group 2 was 0.079 +0. 01mm?. The
difference between the two groups was statistically
significantly (P<0.001). In group 1, one patient developed a
macular hole in the fellow eye.

¢ CONCLUSION: Fellow eyes of patients with idiopathic
macular hole tend to have an enlarged foveal
configuration when compared to healthy subjects. Our
finding combined with other vitreomacular risk factors
may play a role in idiopathic macular hole formation.
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INTRODUCTION
I diopathic macular hole (IMH) was first described in
1869 by Knapp'"

cause of decreased central vision. In general, IHM occurs in

. It has long been known as important

women with increased incidence over 55 years old. Recent
clinical observations have assembled lots of data discussing its
formation and natural history>™'. There has been indicated
an association between posterior vitreous detachment and early
stages of full thickness IMH"7.

Fellow eyes of patients with IMH can be affected in 13%
during first 5y and 27% through 10y"*"*'. In the past, early
diagnosis of ITHM was a challenge for retinal specialists.
Optical coherence tomography (OCT) has changed this scenario by
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offering extremely refined and detailed images of retinal
architecture and thickness; therefore an earlier diagnosis is

7161 The new generation of spectral—domain optical

possible'
coherence tomography ( SD — OCT) is capable to provide
additional information of vitreoretinal microanatomical and
structural changes during IHM formation, progression and
surgical treatment'’ "

Unfortunately, the whole pathophysiology of IHM formation
remains uncertain. Since Gass'™ | antero — posterior and
tangential vitreomacular traction associated with posterior
vitreous detachment and central cystic degeneration are part of

the theory most accepted among retina specialists">7""'>>1%21)

In this report, a new foveal configuration measurement in
fellow eyes of patients with IMH is described and compared
with healthy subjects using SD-OCT.

SUBJECTS AND METHODS

This is a retrospective study of 50 eyes of 50 patients at Ocular
Surgery Center in Sao Paulo, Brazil. SD—-OCT images were
reviewed and analyzed from 2008 to 2011. Patients with IMH
and healthy subjects were enrolled, group 1 (n=25) and
group 2 (n=25) , respectively. All scans were acquired using
RTVue 100 ( Optovue, Inc., Fremont, CA, USA). OCT
standard scan protocol was performed, including 3D scans,
cross line and MMS5. Statistical analysis was performed using
t—test and covariance test (ANCOVA) , in order to adjust age
differences between study group and control group.

Inclusion and Exclusion Criteria For group 1, patients
with IMH and healthy fellow eyes were selected. For group 2,
only healthy individuals were enrolled. Patients with any of
the following were excluded from the study; prior
vitreomacular surgery and/or macular focal laser, secondary

hole,

membrane, pseudohole, vitreomacular traction syndrome,

macular partial ~ vitreous detachment, epiretinal
high myopia (i.e. >6.0D), age-related macular degeneration,
diabetic and/or hypertensive retinopathy, glaucoma, macular
edema, any other vitreomacular disease.
Foveal Configuration Measurements Bi — dimensional
foveal configuration was measured in mm’using manual caliper
tool. The widest foveal B —scan was selected on each eye
(Figures 1 and 2). All SD-OCT images were randomized and
each measurement was performed three times by same observer
and the mean foveal configuration was analyzed and compared
in between groups.

RESULTS

Fifty eyes of fifty patients were included in the study, 33
individuals were women (66% ). Twenty —five patients had
IMH and twenty—five patients were healthy subjects ( control
group). The mean age was 68.8+7. 12 and 53.8+14.76 years
old, respectively.

Table 1 shows demographics, eye enrolled and mean SD-OCT
foveal measurements in mm’ for IMH group. Table 2 shows
equal parameters of control group. Regarding mean foveal
configuration measurements, fellow eyes of IMH group had a

mean foveal configuration of 0. 159 0. 03mm’ when compared
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Figure 1 SD-OCT foveal configuration measurement in mm- ;

healthy subject.

Area=0.221mm?

Figure 2 SD—OCT foveal configuration measurement in mm? .

fellow eye of patient with IMH.

Table 1 Demographics, foveal configuration measurement of
fellow eyes of patients with idiopathic macular hole

Patients’ characteristics SD-OCT measurements

Group 1: Fellow eye of  Age Mean foveal configuration

patients with IMH (a) ¥e (mm?)
1 6  OF 0.116
2 68 0D 0.210
3 65 0D 0.191
4 73 OFE 0.160
5 78 OE 0.179
6 73 OF 0.184
7 6  OE 0.218
8 6  OF 0.129
9 64  OF 0.143
10 65 0D 0.158
11 74 0D 0.152
12 6 0D 0.126
13 58 OF 0.114
14 70  OF 0.165
15 64  OE 0.135
16 78 OFE 0.134
17 75 OFE 0.158
18 60 O 0.178
19 60  OE 0.179
20 62 0D 0.210
21 67 0D 0.138
2 91 oD 0.146
23 70 oD 0.137
24 63 0D 0.136
25 69 0D 0.172

to control group that had a mean foveal configuration of 0.079 *
0.0lmm’, P value <0. 001 (Table 3). After covariance
analysis adjustments, mean fovea configurations were different

regardless age differences between groups [F (1.47)=113.17].
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Table 2 Demographics, foveal configuration measurements of
healthy subjects

Patient’s characteristics SD-OCT measurement

Group 2 Control Age E Mean foveal configuration
group () ° (mnr”)
1 63 oD 0.061
2 55 oD 0.076
3 62 OE 0.100
4 45 OE 0.059
5 34 O0E 0.079
6 65 oD 0.101
7 76 oD 0.085
8 68 OE 0.099
9 64 OE 0.085
10 28 oD 0.095
11 28 OE 0.086
12 28 oD 0.088
13 28 OE 0.095
14 56 OE 0.078
15 68 oD 0. 060
16 68 OE 0.063
17 59 oD 0.096
18 59 OE 0.076
19 62 oD 0.068
20 62 OE 0.076
21 55 OE 0.056
22 55 oD 0.083
23 36 OE 0.085
24 60 oD 0.063
25 62 OE 0.066

Table 3 Mean total foveal configuration in mm®, group 1 and
group 2

Mean foveal configuration
Parameters )
(mm”~)

Group 1 (n=25)
Fellow eyes of IHM patients
Group 2 (n=25)
Healthy subjects

0.159 (£0.03)

<0.001
0.079 (£0.01)

Figure 3 Fellow eye SD—OCT of patient 11 A. Bi—dimensional
SD-OCT foveal configuration measurement in mm*; B IMH.

DISCUSSION
Our study adds a new imaging tool to measure anatomic foveal

configuration. It may help us understand the possible

microanatomical risk factor associated with ITHM formation
besides vitreomacular traction. The pathophysiology of IMH
has been strongly discussed but it remains unclear. Some
studies suggested that bilateral IHM could occur probably due
to vitreoretinal anatomical and/or structural changes that are

) theory, some

not yet identified. Since Gass and Johson’s
other authors have considered vitreous traction as the most
important factor in IHM physiopathology ”>'. However, a
combination of factors is believed to be associated with its
formation such as tangential vitreous traction as well as foveal
cystic degeneration A

SD-OCT has brought us new observations in retina anatomy.
The development of high—quality and detailed images allowed
us to complete study foveal microstructure’’. Gentile studied
serial OCTs with dynamic visualization of IMH anatomic
changes during its progression. The morphing videos helped
him to confirm an initial event of antero — posterior traction
followed by a defect in the internal limiting membrane (1LM)
Nevertheless,
Barak et al'** described a subgroup of patients (43% ) with

detachment that developed full

that contributed to macular hole formation.

total posterior vitreous
thickness IMH after a period of time and they also presented a
different OCT foveal configuration when compared to healthy
Authors

configuration occurs before loss of foveal contour and it can

subjects. believe that an abnormal foveal
play a hole in the IMH development without necessarily being
caused by vitreomacular traction.

In our study, we measured the foveal configuration of healthy
fellow eyes of patients with IMH and compared with healthy
individuals after correcting age difference between groups. It
is the first description of measurements of foveal pit using SD—
OCT manual caliper tool. Some studies have reported a
dehisced or weakened central foveal configuration as a primary
event associated with Miiller and glial cells proliferation

followed by
[8,9]

abnormal vitreous adherence and local

traction We found only one patient of the study group
that developed macular hole in the fellow eye ( Figure 3). It
may reinforce the influence of this additional factor for IMH
formation, however this theory needs to be confirmed with
further studies that may help to add a pre —stage to IMH
classification, helping retinal specialists to screen patients
with higher risk to develop macular hole if they already have
or not other vitreomacular factors identified by SD-OCT.

Our results raise a new point of discussion; foveal
microanatomic changes may appear earlier in IHM formation or
an enlarged fovea can enhance the chance of macular hole
formation, if it is associated with other vitreomacular risk
factors (i.e. partial posterior vitreous detachment with foveal
traction, foveal cyst and epiretinal membrane ). Limitations of
our study include a small number of subjects, short — time
observation and its retrospective nature. We are conscious of
other risk factors involved in IMH formation, however bilateral
IMH have been described as higher as 22% "*'. Further large
prospective study with serial OCT images over time in fellow eyes

of patients with IMH may help us to clarify this new concept.
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Finally, foveal configuration in fellow eyes of patients with
IMH tends to be greater than healthy eyes. An enlarged fovea
combined with well-known risk factors may play role in IMH
development. In the past, earlier diagnosis of IMH was a
great challenge in daily practice. Currently, SD — OCT has
offered diagnostic capability to help with better assessment and
follow —up of these patients allowing detailed evaluation of
foveal anatomy and structure.

few IMH studies have assessed foveal
4,7,21,24,25

In conclusion,
morphology in THM formation' " but none of these has
considered the correlation between an enlarged fovea measured
by SD — OCT and a greater risk for developing IMH.
Differences in foveal configuration in fellow eyes of patients
with IMH was first described in this study and was found to be
significantly wider than normal subjects. Further studies are
needed to better assess this theory.
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