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ABSTRACT | Purpose: To evaluate peripapillary choroidal
thickness changes in contralateral eyes of patients who had
undergone evisceration of their diseased eyes. Methods:
In this retrospective study, peripapillary choroidal thickness
parameters in 34 eyes of 34 patients who had undergone
diseased-eye evisceration between March 2014 and May
2016 were evaluated using spectral domain optical coherence
tomography. The scans were manually delineated to identify
the principal surfaces of Bruch’s membrane, the Bruch’s mem-
brane opening, and the anterior sclera. Peripapillary choroidal
thickness was measured between the Bruch’s membrane and
the anterior sclera at increasing distance away from the Bruch’s
membrane opening. The mean peripapillary choroidal thickness
values in the contralateral eyes of the patients and those of the
control group were compared. Results: The mean peripapillary
choroidal thickness was higher in the contralateral eyes of the
patients compared with that of normal eyes at all distances
from the Bruch’s membrane opening. Conclusion: Increased
peripapillary choroidal thickness was noted in the contralateral
eyes of the patients, potentially resulting in a thicker choroid.
Although further investigation is required to determine the
cause, these findings indicate the presence of a compensatory
factor in the contralateral eyes.
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RESUMO | Objetivo: Avaliar as alteragdes da espessura coroide
peripapilar em olhos contralaterais de pacientes submetidos a
evisceracao do olho doente. Métodos: Neste estudo retros-
pectivo, parametros da espessura coréide peripapilar de 34
olhos de 34 pacientes submetidos a evisceragdo, entre margo
de 2014 e maio de 2016, foram avaliados com tomografia de
coeréncia 6ptica de dominio espectral. As varreduras foram ma-
nualmente delineadas para identificar as principais superficies
da membrana de Bruch, a abertura da membrana de Bruch e
a esclera anterior. A espessura coroide peripapilar foi medida
entre amembrana de Bruch e a esclera anterior a uma distancia
crescente da abertura da membrana de Bruch. Compararam-se
os valores médios da espessura coroide peripapilar dos olhos
contralaterais dos pacientes e do grupo controle. Resultados:
A espessura coroide peripapilar média foi mais espessa nos
olhos contralaterais dos pacientes, quando comparada com
os olhos normais, em todas as distancias da abertura da mem-
brana de Bruch. Conclusado: O aumento da espessura coroide
peripapilar foi notado nos olhos contralaterais dos pacientes.
O espessamento da coroide pode ser resultante do disttrbio.
Embora seja necessaria uma investigagao mais aprofundada
para determinar a causalidade, esses achados podem apontar
para um fator compensatério dos olhos contralaterais.

Descritores: Evisceragao do olho; Tomografia de coeréncia 6ptica;
Coroide/patologia

INTRODUCTION

Evisceration is a surgical procedure in which the
contents of the eye are removed while preserving the
sclera, Tenon’s capsule, conjunctiva, and optic nerve.
The choroid is a multifunctional vascular tissue of the
eye with the primary function of supplying oxygen to
the outer retina and the optic nerve head. In addition,
the choroid tissue has one of the highest rates of blood
flow in the human body, and the vascular supply in this
tissue is derived primarily from long and short posterior
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ciliary arteries of the ophthalmic artery, with some con-
tribution from the anterior ciliary arteries'”. Evisceration
affects the ophthalmic artery blood flow in the diseased
eye, which may cause a change in choroid thickness in
both eyes.

The choroid plays an important role in the physiology
of healthy eyes and in the pathogenesis of a variety of
ocular diseases. Hemodynamic studies using various
techniques have demonstrated alterations in choroidal
blood flow in diseased eyes®*. Because choroidal thickness
changes with specific pathologies, measurements of
choroidal thickness are becoming more common and
are accepted procedures in clinics and in research®®.

Advancement in spectral-domain optical coherence
tomography (SD-OCT) imaging technology has allowed
visualization and reproducible quantification of the optic
nerve head and choroid structures®'?.

The aim of this study was to compare peripapillary
choroidal thickness (PCT) in the contralateral eyes of
patients who had undergone evisceration surgery, with
that in healthy eyes of a control group. We hypothesized
that evisceration of a diseased eye would affect choroi-
dal thickness of the contralateral eye and evaluated PCT
values in these eyes using SD-OCT to identify changes
compared to the control group.

METHODS

Thirty-four patients who had a history of unilateral
evisceration at Sisli Hamidiye Etfal Training and Research
Hospital from March 2014 to May 2016 were reviewed
retrospectively. Comparative participants who had no
ocular diseases were included as controls. High-resolu-
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tion SD-OCT (3DOCT-2000; Topcon Inc., Tokyo, Japan)
was used to evaluate PCT. Thirty-four normal eyes of
patients and 34 eyes of healthy controls were subject
to a complete ophthalmological examination including
medical history, Snellen’s best-corrected visual acuity,
slit lamp biomicroscopy, applanation tonometry, and
dilated fundoscopy. We selected 3D-OCT circle scan
images used to capture retinal nerve fiber layer (RNFL)
images in a 3-4-mm zone around the optic disc. The
PCT was measured manually and perpendicularly from
the outer edge of the hyperreflective retinal pigment
epithelium or the Bruch’s membrane opening (BMO)
to the choroid-sclera boundary at the nasal, temporal,
superior, and inferior quadrants (Figure 1). All SD-OCT
measurements were obtained by the same clinician. Ex-
clusion criteria included a diagnosis of open-angle glau-
coma, intraocular pressure (IOP) greater than 21 mmHg,
presence of other ocular diseases, or previous intrao-
cular surgery. The study was conducted in accordance
with the tenets of the Declaration of Helsinki by obtaining
written consent from all patients, with the approval of
the local ethical review board.

Statistical analysis

For descriptive statistics of the data, mean, standard
deviation, or median of the lowest and highest values
was used. The distribution of the variables was mea-
sured using the Kolmogorov-Smirnov test. For analysis
of quantitative data, the Mann-Whitney U test and the
independent-samples t-test were used. The software
SPSS 22.0 was used for the analyses.
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Figure 1. Choroidal volume measurement. For choroidal volume measurement, we manually moved the internal limiting
membrane line to the retinal pigment epithelium and the choroid-scleral junction in the nasal, temporal, superior, inferior

quadrants.
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Table 1. Demographic characteristics of contralateral eyes and normal eyes

Contralateral eyes

Normal eyes

Number of eyes 34

Sex (male/female) 26/8

Age Mean =+ s.d. Med (min-max)
40.5 + 20.6 34 (5-84)

34
20/14
Mean =+ s.d. Med (min-max) P
454 +£ 5.0 43 (36-57) 0.058

RESULTS

Thirty-four eyes were operated at our Hospital from
March 2014 to May 2016. The demographic data and cli-
nical characteristics of the eyes are summarized in table 1.
Indications for surgery are shown in table 2. The most
common reason of surgery was traumatic phthisis. The
age and gender of the subjects were similar (p>0.05).
As shown in table 1, the age of the participants in the
patient group ranged between five and 84, with a mean
age of 40.5 years. The age of participants in the healthy
group ranged between 36 and 57, with a mean age of
43. Among the 34 patients, 26 (76.4%) were male and
eight (23.5%) were female. The PCT values in the contra-
lateral eyes in the temporal, superior, nasal, and inferior
quadrants were 324.0 + 40.8 um, 335.8 + 46.1 um,
322.7 + 38.7 um, and 301.4 + 46.3 um, respectively.
Furthermore, the PCT values in normal eyes in the four
quadrants were 224.7 + 39 um, 210.2 + 36.2 um, 205.2
+ 35.5 um, and 199.0 + 33.1 um, respectively.

Thus, the PCT values in the contralateral eyes were
significantly higher than those in the normal eyes at all
quadrants, as shown in figure 2 and table 3 (p<0.05).

DISCUSSION

In this study, we demonstrated that contralateral eyes
of patients who had undergone evisceration had greater
PCT than those of the control group, indicating increa-
sed choroidal circulation in the patients. The cause of
this mean total increase is unknown. We found that the
PCT values in all quadrants and peripapillary sectors
provided by classic topographic OCT analysis were
increased in the patients compared with those in the
healthy controls.

Evisceration involves the removal of the contents
of the globe of the eye, leaving the sclera, extraocular
muscles, and optic nerve intact. One of the advantages
of evisceration is minimal disruption of the orbital ana-
tomy. Thus, the chances of injuring the vascular system
and nerves are reduced due to minimal dissection within
the orbit.
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Table 2. Indications for surgery

Reason for evisceration surgery Number of patients

Perforation 4
Traumatic pthsis 17
Band keratopathy 7
Infectious disease 2
Endophthalmitis 1
Congenital microphthalmia 1
Absolute glaucoma 1
Retinal detachment 1
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Figure 2. The PCT values were found to be significantly higher in
the patient group than in the control group in all four quadrants
(p<0.05).

Table 3. Mean thickness of peripapillary choroid based on distance from
the BMO and quadrant between contralateral and normal eyes

Contralateral eyes Normal eyes

Median Median
PCT (um) Mean #+ s.d. (min-max) Mean + s.d. (min-max) P

Temporal 324.0 + 40.8 325(232-387) 224.7+39.0 224 (148-320) 0.000"

Superior  335.8 + 46.1 328(270-463) 210.2+36.2 204(140-278) 0.000
Nasal 322.7 + 38.7 319(245-448) 205.2+35.5 207(145-271) 0.000™
Inferior 301.4 + 46.3 308(202-393) 199.0+33.1 201(110-258) 0.000™

= t-test; "= Mann-Whitney U test.
BMO= Bruch’s membrane opening; PCT= peripapillary choroidal thickness.
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In the evisceration operation, the ophthalmic artery
and vortex veins are cauterized; therefore, the thickening
of the peripapillary choroid we observed might be rela-
ted to the expansion of peripapillary choroidal blood
capillaries. Choroidal perfusion is provided by both
long and short posterior ciliary arteries, and perforating
anterior ciliary arteries of ophthalmic origin. Further, a
combination of anterior and posterior communicating
arteries constitutes the circle of Willis which permits
collateral flow between the two ophthalmic arteries.

Vascular ultrastructural alterations following surgery
may affect choroidal thickness. We suggest that vascular
flow in the ophthalmic artery in the eviscerated eye con-
tributes to that in the contralateral ophthalmic artery
through the Willis circle following surgery, and causes
increased choroid thickness in the contralateral eye.

The choroid is a dynamic structure and its thickness
depends on various factors, including age, race"?, glauco-
ma*'®, and axial length"”'®. In the present study, however,
we excluded patients with high IOP or high myopia.
Dayanir et al. have found that the values of ophthalmic
artery peak systolic velocity and end diastolic velocity
were lower in patients with unilateral pseudoexfolia-
tive syndrome, resulting in decreased PCT compared
with those in the control group/?. The choroid was also
found to be thicker in the contralateral eyes in our study,
suggesting blood supply to the ophthalmic artery of the
contralateral eyes. Further, Kantarci et al. found greater
PCT in adult anisometropic amblyopic eyes compared
with contralateral eyes, as in our study®”. We suggest
that the anatomic and functional changes in the con-
tralateral eyes of anophthalmic and amblyopic patients
may be similar to those we found.

The strength of our study is that it is the first stu-
dy to analyze choroidal thickness comparing eyes of
anophthalmic patients with those of a control group.
However, our study could not determine whether the
choroidal thickness change found occurred before the
evisceration. This study also had other limitations. First,
the choroid can be influenced by circadian changes®?,
and we did not perform OCT examinations at the exact
time of day in all participants. We also did not establish
the reliability of automated choroidal thickness measu-
rements using the recently developed EDI or SS-OCT.

Therefore, further investigations involving a larger
number of patients are needed to confirm the difference
in choroidal thickness between the contralateral eyes of
anophthalmic patients and healthy eyes.

In conclusion, the choroidal thickness in the contra-
lateral eyes of eviscerated patients was higher than that

in eyes of healthy subjects. This suggests that increased
choroidal circulation may be a morphologic feature asso-
ciated with vascular compensatory expansion in the
ophthalmic artery and peripapillary choroidal blood
capillaries following evisceration.
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