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Comparison of Optic Disc Parameters Of Eyes With
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ABSTRACT

Introduction and Purpose: Interocular comparison of the optic disc structures of the eye swith and without vitreopapillary adhesion
(VPA) to determine the disc anatomical features that may predispose to VPA.

Method: Optical coherence tomography (OCT) images of patients who applied to our clinic were retrospectively scanned and cases
with unilateral VPA were identified. A total of 52 patients with unilateral VPA were retrospectively evaluated. OCT parameters include
four retinal nerve fiber layer (RNFL) thicknesses, rim area (RA), disc area (DA), linear cup/disc ratio (lcdr), vertical cup/disc ratio
(vedr), cup volume (cv) data, VPA and non-VPA eye parameters were recorded and compared.

Results: According to the recorded OCT findings of the patients, the mean inferior quadrant RNFL thickness was found to be
131.46+23.63 in the VPA+ eyes and 125.65+26.39 in the VPA- eyes. When the cup/disc ratios were examined, the average value of
the ledr in VPA+ eyes was 0.50+0.28, while 0.59+0.24 in VPA- eyes. The difference between lcdr and vedr observed to be statistically
significant.

Discussion: We think that the anatomical structure of the optic disc may be effective in the occurrence of VPA. The fact that the
longitudinal and vertical cup/disc ratios in eyes with VPA in our study were smaller than those in eyes without VPA supports our idea.
In cases and eyes with VPA, vitreopapillary traction may be occurring on the disc head in the future and may play a role in the etiology
of non-ischemic anterior optic neuropathy by affecting disc perfusion.
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INTRODUCTION AND PURPOSE Abnormal posterior vitreous detachment developing at

Adhesion weakens as a result of changes in the vitreo- the optic disc head may cause vitreous hemorrhage and

retinal interface with the aging process. During the neovascularization in ischemic retinopathies . For this

separation process of the posterior vitreous, synchisis and ~ reason, while the continuity of vitreopapillary adhesion at

syneresis of the vitreous occur ('). Vitreo-retinal interface
adhesions weaken and vitreo-retinal separation occurs.
During this separation, if the connections at the vitreo-
retinal interface are not sufficiently weakened and are
not completely separated, abnormal posterior vitreous

detachment occurs (%).

the disc head is important, it is suggested that vitreopapillary
interface problems constitute a subgroup that may cause
NAION. Vitreopapillary traction (VPT) optic neuropathy
(VPTON), which is caused by adhesion at the optic disc
head reaching the traction level, is considered a subgroup

of non-arteritic anterior ischemic optic neuropathy
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(NAION )@%, NAION is an ophthalmological problem
whose treatment is still controversial and seriously affects
visual acuity and visual field in patients with the disease.
While some systemic diseases predispose to NAION, some
ophthalmological features also pose a risk. It has been
determined in previous studies that the c/d ratio is smaller
in patients with NAION, and the eye disc with a small ¢/d
has been defined as at risk ©. Apart from the cup/disc (C/D)
ratio, vitreopapillary interface properties are also a matter
of debate regarding the risk of NAION.

Nowadays, with the widespread use of optic coherence
tomography (OCT), vitreoretinal interface problems are
diagnosed more easily. Cases in the adhesion stage before
vitreopapillary traction develops may not cause symptoms,
but can be detected by OCT.

Our aim in this study is to compare the OCT parameters of
the eye with unilateral vitreopapillary adhesion, which is
not completely separated from the optic disc head, which
is one of the places where the vitreous is most tightly
attached to the retina during posterior vitreous detachment,
with the contralateral eye without adhesion, to determine
the anatomical features that cause vitreopapillary adhesion
VPA, and to determine its effect on retinal nerve fiber layer
(RNFL) thickness.

METHOD
This

ophthalmology polyclinic of Izmir Democracy University

retrospective study was carried out at the
Buca Seyfi Demirsoy Training and Research Hospital. The
study was approved by the institutional ethics committee
and was conducted in accordance with the principles of the

Declaration of Helsinki.

3d+line wide-angle images of patients who applied to our
eye clinic were retrospectively scanned using the OCT
(DRI OCT Triton, Topcon Corporation) device. Cases
with unilateral VPA were identified among the patients.
Among these patients, patients with poor image quality,
patients with vitreo-retinal interface disorders such as
macular hole and epiretinal membrane, patients with any
ophthalmological disease in the retrospective review of
anamneses, cylindrical and spherical refraction errors
greater than £2 dioptre, eyes which has axial length more

than 24 mm or less than 21 mm, intraocular pressure >21

mmHg, previous ocular surgery were excluded from the

study.

Patients with unilateral PVD onset but no detachment of the
optic disc (OD) head were included in the study. A total of
52 patients who met the inclusion criteria were included in
the final analysis. OCT parameters include inferior, nasal,
superior and temporal quadrant retinal nerve fiber layer
thicknesses, rim area (RA), disc area (DA), linear cup/disc
ratio (LCDR), vertical cup/disc ratio (VCDR), cup volume
(CV). VPA+ and VPA- contralateral eye parameters were
recorded and compared between each other. The images
included in the study were taken from the contralateral eyes
of the same patient, with the aim of minimizing the effect

of systemic comorbidities.

STATISTICAL ANALYSIS
SPSS 22.0 was used for statistical analysis. In the study, the

normality of the data was evaluated with the Kolmogorov-
Smirnov test. The differences between the means of
the data that were found to be not normally distributed
were used with the Wilcoxon signed rank test, and the
dependent sample t test was used to test whether there was
a difference between the means for the normally distributed
dependent samples. The results were written as mean =+
standard deviation and p<0.05 was considered statistically

significant.

RESULTS

In our study, 44.23% of VPA+ eyes were right eyes, while
55.76% were left eyes of total 52 patients. Among the
recorded OCT findings of the patients, the mean inferior
quadrant RNFL thickness was 131.46+£23.63 in the
VPA+ eye and 125.65+£26.39 in the VPA- eye (Table-1).
The difference in thickness between the two eyes was
statistically significant and was thicker in the VPA+ group.
Mean values of RNFL thickness in other quadrants were
also found to be higher in VPA+ eyes, but this difference

was not statistically significant.

When the cup/disc ratios were examined, the average value
of the linear cup/disc ratio in VPA+ eyes was 0.50+0.28,
while this average was found to be 0.59+0.24 in VPA-
eyes. The difference between LCDR between both eyes
is statistically significant, and the average value is lower
in VPA+ eyes than in non-VPA eyes. While the vedr was
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TABLE-1: Comparison of OCT parameters of eyes with VPA+ and eyes without VPA

VPA+ VPA- P value
Inferior 131,46+23,63 pm 125,65+26,39 pm 0,044
Superior 123,63+20,26 pm 121,50+21,80 pm 0,122
Nasal 80,08+14,90 pm 78,40+14,54 pm 0,283
Temporal 72,94+13,26 pm 71,58+12,83 pm 0,299
Rim area 1,34+0,49 mm? 1,26+0,75 mm? 0,377
Disc area 2,02+0,40 mm? 2,16+0,59 mm? 0,497
Ledr 0,50+0,28 0,59+0,24 0,019*
Vedr 0,50+0,27 0,59+0,24 0,047*
Cup colume 0,15+0,18 mm?® 0,20+0,24 mm? 0,313
Lcdr: longitudinal cup/disc voliime, Vedr: vertical cup/disc volume, *p<0,05, pm: micrometer, mm?: millimetres squared, mm?®:
millimetres cubed

TABLE-2: Comparison of right and left eye OCT parameters of patients with unilateral VPA

Right eye Left eye p value
Inferior 129,83425,00 pm 127,29425,36 um 0,305
Superior 120,94+18,55 pm 124,19423,21 pm 0,218
Nasal 82,10+14,20 um 76,38+14,73 um 0,024*
Temporal 73,52+13,52um 71,00+£12,47 pm 0,165
Rim area 1,27+0,54 mm? 1,334+0,71 mm? 0,259
Disc area 2,07+£0,41 mm? 2,12+0,59 mm? 0,26
Ledr 0,56+0,26 0,54+0,26 0,46
Vedr 0,56+0,26 0,53+0,26 0,442
Cup colume 0,19+0,23 mm? 0,16+0,20 mm? 0,442
Lcdr: longitudinal cup/disc voliime, Vedr: vertical cup/disc volume, *p<0,05, pm: micrometer, mm?: millimetres squared, mm?®:
millimetres cubed

0.50+0.27 in eyes with VPA, it was 0.59+0.24 in eyes
without VPA, and it was determined that the vcdr was wider
in without VPA than in eyes with VPA+, and this difference
was observed to be statistically significant. (p=0.047).

OCT imaging findings of the patients included in the study
were also compared between right and left eyes, regardless
of whether VPA was present or not (Table-2). As a result
of comparing interocular parameters, regardless of VPA,
the finding that showed a statistically significant difference
between the right and left eyes was determined only in the
retinal nerve fiber thickness in the nasal quadrant. Contrary
to the results comparing eyes with and without VPA, no
statistical difference was observed between the LCDR and

VCDR values between the two eyes.

DISCUSSION

Continuation of vitreopapillary adhesion at the optic disc
head is important in some ophthalmological diseases. For
example, in the etiology of VPTON, which is defined as a
subgroup of NAION, it is thought that prelaminar flow is
impaired as a result of vitreopapillary traction on the optic
disc head ©. In addition, it has been shown that incomplete
posterior vitreous detachment in ischemic retinopathies
plays a role in the development of neovascularization
M, In the follow-up of patients with lamellar macular
hole, incomplete posterior vitreous detachment has been
shown to be associated with poor visual prognosis . The
importance of incomplete posterior vitreous detachment
is understood when its effect in such ophthalmological

pathologies is examined.
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Comparing VPA+ and VPA- eyes, our study shows that
PVD is not complete in eyes with small longitudinal and
vertical cup/disc ratios and adhesion at the optic disc
head continues. The importance of small crowded discs in
the etiology of NAION is already known (8). We think
that if there is a predisposition to VPA as a result of the
small cup/disc ratio, this adhesion on the disc head may
create traction and predispose to VPTON. No significant
difference was observed between RNFL thicknesses except
the lower quadrant, and when the lower quadrant RNFL
thicknesses were examined, it was observed that they were
thicker in VPA+ cases. We think that this may affect the
OCT measurement of the continuity on the vitreopapillary
surface, resulting in a thicker measurement. It has
already been shown that posterior vitreous detachment
begins perifoveal region and then completes in the
upper quadrants, then lower quadrants and finally in the
peripapillary region, and it has been suggested in previous
studies that this probably occurs due to the effect of gravity
(9). The difference in RNFL thickness only in the inferior
quadrant may have occurred as a result of the continuity
of the vitreoretinal interface, especially in the lower part,

affecting OCT imaging.

It was observed that there was no significant difference in
vedr when comparing the right and left eyes of the patients
included in the study, regardless of their VPA status. This
shows the importance of the vcdr in the etiology of VPA
development. Song et al. in their study examining interocular
symmetry, when the right and left eyes were compared, the
average disc and rim area was found to be smaller in the right
eye, and this difference was statistically significant'?. In our
study, the mean values of disc space and rim area were lower
in the right eye, but were not statistically significant. Pawar
et al. in their study, it was determined that the mean and
vertical c/d ratios were greater in the right eye V. Similar to
our study, most studies except Pawar and Song et al., found
no difference between the two eyes (19,

When studies comparing the difference in retinal nerve
fiber thickness between the right and left eyes are analysed,
there are studies showing that the upper quadrant is thinner
in the right eye and thicker in the temporal quadrant 41,
In our study, unlike these studies, the RNFL thickness in
the nasal quadrant was found to be thicker in the right eye.

No difference in this context was observed in other studies.

LIMITATIONS

This study has several limitations. As a retrospective,
single-center analysis with a cross-sectional design, it
limits the ability to establish causality and may reduce the
generalizability of the findings. Additionally, the absence
of longitudinal follow-up precludes assessment of the
natural course or progression of VPA and its potential
evolution into vitreopapillary traction optic neuropathy
(VPTON). OCT angiography (OCTA) was not utilized,
preventing evaluation of optic disc perfusion and the
hemodynamic relevance of VPA in relation to NAION
risk. Future studies incorporating OCTA are warranted to
explore this relationship in greater depth. Moreover, OCT-
based measurements may be influenced by inter-scan and
inter-observer variability. Finally, demographic variables
such as age and sex were not analyzed in association with
anatomical parameters, which could have provided further

insights.
Conclusion

The difference in vcdr in contralateral eyes may play
a role in the etiology of incomplete posterior vitreous
detachment. This may be a factor that makes a difference in

the prognosis of some ophthalmological diseases.
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