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Abstract

e AIM: To investigate sectoral changes in the mean
peripapillary choroidal thickness (PCT) in patients with
unilateral branch retinal vein occlusion (BRVO).

e METHODS: This retrospective, interventional study
included 41 patients with acute, unilateral BRVO without
macular edema. All patients completed at least a 6-month
follow-up period. The PCT was measured at eight locations
(temporal, superotemporal, superior, superonasal,
nasal, inferonasal, inferior, and inferotemporal). In
addition to calculating the average of all locations, the
peripapillary choroidal area was divided into four sectors:
superior (average of superotemporal PCT, superior PCT,
and superonasal PCT), temporal, inferior (average of
inferotemporal PCT, inferior PCT, and inferonasal PCT),
and nasal.

e RESULTS: In the BRVO-affected eyes, the mean PCT
was 177.7£69.8 ym (range, 70.1-396.0 pm) at baseline and
127.8+54.8 ym (range, 56.4-312.1 ym) at 6mo (P<0.001).
In the non-affected contralateral eyes, the mean PCT was
192.5%60.6 pm (range, 61.4-365.0 um) at baseline and
165.9%61.1 pm (range, 56.8-326.8 pm) at 6mo (P<0.001).
In sectoral analysis, the mean PCT in each sector was
significantly reduced in over 6mo in the BRVO-affected
eyes (all P<0.001). In the non-affected contralateral eyes,
the mean PCT was not significantly changed in any
sector over the 6-month follow-up period (superior sector,
P=0.143; temporal sector, P=0.825; inferior sector, P=0.192;

and nasal sector, P=0.599).
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o CONCLUSION: Sectoral analysis shows that the mean
PCTs in all sectors are reduced significantly over 6mo
in the BRVO-affected eyes, but not in the non-affected
contralateral eyes.
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INTRODUCTION

etinal vein occlusion (RVO) is a common retinal
R vascular disorder, and its estimated 15-year cumulative
incidence is 2.3% in the population, with a majority of cases
being branch retinal vein occlusion (BRVO)!"”. BRVO
mostly occurs at arteriovenous crossings where a retinal
artery crosses over a retinal vein within a common adventitial
sheath”’. Systemic vascular diseases such as hypertension and
arteriosclerosis, which are associated with thickening of the
retinal artery, are risk factors for BRVO"™"?. Other risk factors
include diabetes mellitus, smoking, hyperlipidemia, glaucoma,
and ocular inflammatory diseases" .
Several investigations support the pathophysiological
correlation between BRVO and glaucoma. One study showed
that ocular blood flow was significantly lower in both BRVO-
affected eyes and non-affected contralateral eyes, suggesting
that significant vascular pathogenesis exists in patients with
BRVO, like central retinal vein occlusion (CRVO) and hemi-
CRVO". It has been reported that the laminar and prelaminar
thicknesses in BRVO-affected eyes and contralateral eyes were
significantly thinner than those of normal control groups'*.
Our study group also investigated changes in peripapillary
choroidal thickness (PCT) in patients with unilateral BRVO!"",
The mean PCT value was significantly reduced over a
12-month period in both BRVO-affected eyes and non-
affected contralateral eyes, and the reduction was significantly
greater in BRVO-affected eyes''”. Along with structural
changes of the optic nerve in patients with BRVO, one study
investigated glaucoma progression in patients with glaucoma

who developed unilateral BRVO in the contralateral eyes'®.
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They showed that BRVO occurred in eyes with more advanced
stages of glaucoma, and the patients who developed BRVO
showed more rapid glaucoma progression in the contralateral
eyes without BRVO compared with glaucoma patients who did
not develop BRVO. These studies suggest that there may be a
pathophysiological correlation of BRVO and glaucoma.

One study evaluated regional changes of choroidal thickness
in BRVO with macular edema"”. They showed that the mean
choroidal thickness of the occlusive area was significantly
thicker than that of the non-occlusive, subfoveal, and
corresponding areas in the contralateral eyes and normal control

17
eyes!

1. Because BRVO is a sectoral disease, there can also be
regional differences in the mean PCTs. However, our previous
study lacked sectoral analyses of PCTs in BRVO patients.
Thus, in this study, we investigated sectoral changes in mean
PCT values in patients with unilateral BRVO. In addition, we
investigated the possible effect of the occluded location on the
changes of sectoral PCT changes.

SUBJECTS AND METHODS

Ethical Approval The Institutional Review Board of
International St. Mary’s Hospital, Catholic Kwandong
University College of Medicine approved the study. The study
design and protocols adhered to the tenets of the Declaration
of Helsinki. We obtained written informed consent from each
patient at the time of fluorescein angiography (FA).
Enrollment of Study Subjects For this retrospective,
interventional study, we reviewed the medical records of
treatment-naive patients who were diagnosed with acute
unilateral BRVO from January 2015 to September 2016 in the
Vitreoretinal Clinic at Catholic Kwandong University College
of Medicine, Incheon, Republic of Korea.

Inclusion criteria for this current study were as follows: 1)
treatment-naive acute, unilateral BRVO diagnosed using
FA, and 2) follow-up for at least 6mo after being diagnosed
with BRVO. We excluded patients with one or more of the
following: 1) long-standing BRVO for greater than 3mo;
2) high intraocular pressure (=22 mm Hg) as measured
using a Goldmann contact tonometer; 3) increased cup-
disc ratio (>0.5); 4) any history of glaucoma before being
diagnosed with BRVO; 5) axial length >26.5 mm and any
signs of pathological myopia (e.g. a lacquer crack or posterior
staphyloma); 6) concomitant ocular disease (e.g. central
serous chorioretinopathy, diabetic retinopathy, or epiretinal
membrane); or 7) treatment for macular edema combined
with BRVO because intravitreal agents could affect choroidal
thickness"**".

The primary outcome measurement was the sectoral change in
mean PCT over 6mo in patients with unilateral BRVO.

Ocular Examination During the initial visit, we performed a

thorough baseline examination for each patient that included

a slit lamp examination, measurement of intraocular pressure
using a Goldmann tonometer, and a fundus examination after
dilation. We used an autorefractor to measure refractive error
and converted the results to spherical equivalents [diopters
(D)]. We used partial coherence interferometry (IOL Master;
Carl Zeiss, Dublin, CA, USA) to measure the axial length of
each eye. We used a confocal scanning laser ophthalmoscope
and the Heidelberg Retina Angiograph system (HRA-2;
Heidelberg Engineering, Dossenheim, Germany) to perform
FA. In our clinical setting, we closely monitor patients with
BRVO in the first 6mo after the diagnosis. We ask patients
with newly developed BRVO to visit the ophthalmology clinic
monthly during the first 6mo, and then adjusted the subsequent
follow-up intervals according to each patient’s status. Thus, we
could investigate the patients’ data at baseline and at 1-, 3-, and
6-month follow-up visits in this study.
Measurement of Peripapillary Choroidal Thickness We
measured the PCT using spectral domain optical coherence
tomography (OCT) with the enhanced depth imaging (EDI)
modality (Spectralis; Heidelberg Engineering). A retinal
nerve fiber layer (RNFL) circle scan centered on the optic
nerve head (3.40 mm diameter) was used to measure the PCT.
The scans consisted of 1024 A-scans with high definition
frame enhancement software. The instrument’s light source
emitted light at an 810-nm wavelength. To improve choroidal
visualization, each image was created from 100 averaged
B-scans in a single raster line scan. We defined the PCT
as the perpendicular distance from the outer border of the
hyperreflective line representing the retinal pigment epithelium
to the chorioscleral interface. Two independent observers
(Kang HM and Lee NE) who were blinded to the clinical
data of each patient measured the PCT using digital calipers
provided by the Heidelberg Spectralis OCT software, and the
values were averaged. We used the mean PCT values measured
by Kang HM (senior retinal specialist) if the difference
between the measured values were less than 10 um. If the
difference of the measured PCT values were different more
than 10 pm, the senior investigators (Koh HJ and Lee SC)
made the final judgement.
We measured PCT at eight locations (i.e. superior, superonasal,
nasal, inferonasal, inferior, inferotemporal, temporal, and
superotemporal) and then averaged the measurements to
obtain the mean PCT value (Figure 1). We also calculated the
difference in PCT between baseline and 6mo (delta PCT; APCT)
and the ratio of the change in PCT (percent PCT; %PCT) as
follows: absolute value of APCT/baseline PCT*100%.
For sectoral analysis of PCT, we divided the peripapillary
area into four sectors [i.e. superior (SPCT), temporal (TPCT),
inferior (IPCT), and nasal (NPCT)]. We calculated the mean
SPCT by averaging the PCT measurements obtained at the
473
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Figure 1 Representative image of PCT measurement in a 53-year-old male patient with unilateral BRVO in the left eye PCT was

measured using spectral domain OCT with EDI. A circular scan centered on the optic nerve head (3.40-mm diameter, “RNFL circle scan”) in the

peripapillary area. Choroidal thickness was defined as the perpendicular distance from the outer border of the hyperreflective line representing

the retinal pigment epithelium to the chorioscleral interface. PCT was measured at eight locations (yellow lines from left to right: temporal,

superotemporal, superior, superonasal, nasal, inferonasal, inferior, and inferotemporal), and then averaged for each eye. BRVO: Branch retinal

vein occlusion; PCT: Peripapillary choroidal thickness; OCT: Optical coherence tomography; EDI: Enhanced depth imaging.

superonasal, superior, and superotemporal locations. We
averaged the PCT measurements obtained at the inferonasal,
inferior, and inferotemporal locations to calculate the mean
IPCT. We also calculated the difference between baseline and
6mo (ASPCT, ATPCT, AIPCT, and ANPCT) and the ratio
of the change (%SPCT, %TPCT, %IPCT, and %NPCT) for
each sector. After the sectoral analysis was completed, we
performed a subgroup analysis between the superior BRVO
eyes (superotemporal and superonasal BRVO) and the inferior
BRVO eyes (inferotemporal and inferonasal BRVO) to determine
whether there were any differences in PCT changes according
to the affected location.
To measure the subfoveal choroidal thickness (SFCT), at least
two good-quality horizontal and vertical scans across the fovea
for each eye were analyzed. Using digital calipers provided by
the Heidelberg Spectralis software, the SFCT was measured
at the subfovea, and was trans-sectionally imaged horizontally
and vertically, and then averaged.
Statistical Analysis We summarized the data as the mean+
standard deviation (SD) (range) values, unless otherwise
indicated. We used the IBM SPSS Statistics 21.0 for Windows
software (IBM Corporation, Somers, NY, USA) for the
statistical analyses. We used repeated-measures analysis of
variance to assess the significance between repeatedly measured
variables. We used the Student’s #test for continuous variables
and the Chi-square test for categorical variables to compare
BRVO-affected and non-affected eyes. We also performed
subgroup analysis between the superior BRVO and inferior
BRVO groups using the Mann-Whitney U test for continuous
variables and the chi-square test for categorical variables. We
used Mauchly’s test of sphericity and Kolmogorov-Smirnov
analyses to confirm statistical validity. Results with P<0.05
were considered statistically significant.
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Table 1 Comparison of baseline characteristics between the

BRVO-affected eyes and non-affected contralateral eyes

BRVO- Non-affected
Parameters affected eyes  contralateral P

(n=41) eyes (n=41)
Axial length (mm) 22.9.8+1.1 22.8+0.9 0911
Refractive error (D)" -0.2+1.1 -0.4+1.3 0.870
Cup-disc ratio 0.3+0.1 0.3+0.1 0.981
The mean SFCT (um)  260.0+82.7 262.5+85.2 0.902
The mean PCT (pm) 177.7+69.8 182.5+60.6 0.775

BRVO: Branch retinal vein occlusion; SFCT: Subfoveal choroidal
thickness; PCT: Peripapillary choroidal thickness. “Spherical
equivalent; "Student’s #-test was used for comparison between the
BRVO-affected eyes and non-affected contralateral eyes. P<0.05 was

set as statistically significant.

RESULTS

Baseline Characteristics of the Study Population Forty-one
patients met the study criteria. In total, 18 patients (43.9%) were
male, and the mean age at the time of BRVO diagnosis was
61.2+11.3y (range, 40-82y). The mean duration of symptoms
was 14.5£5.1d (range, 1-30d). The affected sites were: superior
in 28 (68.3%) patients [26 (63.4%) at superotemporal and
2 (4.9%) at superonasal] and inferior in 13 (31.7%) patients
(all inferotemporal).

We compared baseline characteristics between the BRVO-
affected eyes and the non-affected contralateral eyes.
There was no statistically significant difference in baseline
characteristics between the BRVO-affected eyes and the non-
affected contralateral eyes (Table 1).

Changes in the Peripapillary Choroidal Thickness over 6mo
In the BRVO-affected eyes, the mean PCT was 177.7+69.8 um
(range, 70.1-396.0 um) at baseline and 127.8+54.8 um (range,
56.4-312.1 pm) at 6mo. In the non-affected contralateral eyes,
the mean PCT was 192.5+60.6 um (range, 61.4-365.0 um) at
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baseline and 165.9+61.1 um (range, 56.8-326.8 um) at 6mo.
The mean PCT decreased significantly over 6mo in both
BRVO-affected and non-affected eyes (both P<0.001; Figure 2).
Comparison of the mean PCT values revealed that there were
no statistically significant differences between BRVO-affected
eyes and non-affected contralateral eyes at baseline, 1, and
3mo (P=0.775, P=0.127, and P=0.076, respectively). However,
the mean PCT was significantly lower in the BRVO-affected
eyes than in the non-affected eyes at 6mo (P=0.010).

In the BRVO-affected eyes, the mean APCT was -46.9+32.9 um
(range, -112.7 to -9.8 pm); the mean %PCT was 32.2%+14.4%
(range, 0.5%-65.1%). In the non-affected contralateral eyes,
the mean APCT was -19.7421.0 pm (range, -53.9-10.1 pm),
and the mean %PCT was 16.2%+11.5% (range, 2.4%-39.8%).
The mean APCT and %PCT were significantly greater in the
BRVO-affected eyes compared with the non-affected eyes
(P<0.001 for both).

Changes in Subfoveal Choroidal Thickness over 6mo in
Unilateral Branch Retinal Vein Occlusion At baseline, the
mean SFCT was 260.0+82.7 um (range, 145.5-364.5 um) in
the BRVO-affected eyes, and 262.5+85.2 um (range, 157.5-
372.5 pm) in the non-affected contralateral eyes (P=0.816).
At 6mo, the mean SFCT was 246.0+£92.7 um (range, 137.5-
335.5 um) in the BRVO-affected eyes, and 257.1+80.8 um
(range, 154.5-357.5 pm) in the non-affected contralateral
eyes (P=0.436). During the 6-month follow-up period, the
mean SFCT was not significantly changed in both the BRVO-
affected eyes (P=0.450) and the non-affected contralateral eyes
(P=0.910).

Changes in Peripapillary Choroidal Thickness of Four
Sectors over 6mo in the Branch Retinal Vein Occlusion
Affected Eyes and Non-affected Contralateral Eyes After
we assessed mean the PCT, we performed additional sectoral
analyses of the BRVO-affected eyes and the non-affected
contralateral eyes. In the BRVO-affected eyes, the mean PCT
was significantly reduced in all sectors over 6mo (P<0.001
for all sectors). In the non-affected contralateral eyes, the
mean PCT did not significantly change for any sector over
the 6-month follow-up (P=0.143, P=0.825, P=0.192, and
P=0.599 for the superior, temporal, inferior, and nasal sectors,
respectively).

We then compared the mean PCT at each sector between the
BRVO-affected eyes and non-affected contralateral eyes.
There were no significant differences at baseline in any sectors
(P=0.390 for SPCT, P=0.532 for TPCT, P=0.420 for IPCT,
and P=0.374 for NPCT). However, the mean sectoral PCT
values were significantly lower in the BRVO-affected eyes
than in the non-affected contralateral eyes in all sectors at 6mo
(P=0.030 for SPCT, P=0.016 for TPCT, P=0.003 for IPCT, and
P=0.026 for NPCT). We also compared APCT and %PCT for
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Figure 2 Changes in mean PCT over 6mo in BRVO-affected eyes
and non-affected contralateral eyes in patients with unilateral
BRVO The mean PCT decreased significantly over 6mo in BRVO-
affected and non-affected eyes (both £<0.001). ASPCT and %SPCT
were significantly greater in the BRVO-affected eyes compared with
the non-affected contralateral eyes (P=0.009 for both). BRVO: Branch
retinal vein occlusion; SFCT: Subfoveal choroidal thickness; PCT:

Peripapillary choroidal thickness.

each sector between the BRVO-affected eyes and non-affected
contralateral eyes. The mean APCT and %PCT for each sector
was significantly larger in the BRVO-affected eyes than the
non-affected contralateral eyes as shown in Table 2.
Comparisons of Peripapillary Choroidal Thickness Between
Eyes with Superior Branch Retinal Vein Occlusion and
Those with Inferior Branch Retinal Vein Occlusion
Twenty-eight patients in the study population had superior
BRVO (the superior group). Twenty-six of these patients had
superotemporal BRVO and two patients had superonasal
BRVO. Thirteen patients had inferior BRVO (the inferior
group, all interotemporal BRVO).
In the superior group, the mean values for PCT, SPCT,
TPCT, IPCT, and NPCT were significantly reduced over
6mo (P=0.001, P=0.002, P<0.001, P<0.001, and P=0.005,
respectively). There was a similar trend for the inferior group
(P<0.004 for the mean PCT, P<0.001 for the mean SPCT
and the mean IPCT, P=0.049 for the TPCT, and P=0.002 for
the NPCT). The mean APCT value was -49.6+34.6 um in
the superior group and -39.5428.4 um in the inferior group
(P=0.218). The mean %PCT was 32.4%=+12.1% in the superior
group and 31.9%+20.0% in the inferior group (P=0.929). The
mean APCT and %PCT for each sector were not significantly
different between the superior group and the inferior group.
The results are shown in Table 3.
DISCUSSION
This was the first attempt to investigate sectoral changes of
mean PCT in patients with unilateral BRVO. The mean PCT
475
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Table 2 Sectoral comparison of the mean PCT over 6mo between
eyes with BRVO and non-affected contralateral eyes

mean+SD, um

Table 3 In eyes with BRVO, the mean PCT over 6mo was compared
between those with superior BRVO and inferior BRVO

mean+SD, um

BRVO-affected Non-affected

The superior

The inferior

Parameters eyes (n=41) contr??:tzrlzgl eyes P
Mean SPCT
Baseline 178.6+74.4 194.1+68.2 0.390
Imo 161.8+69.4 192.0+73.5 0.100
3mo 155.0£71.4 188.7+71.1 0.067
6mo 148.5+65.7 187.4+75.2 0.030
ASPCT -31.1£34.5 -10.2+£23.7 0.009
%SPCT 19.0+12.2 11.5+9.3 0.009
Mean TPCT
Baseline 148.7+66.2 158.8+62.6 0.532
Imo 137.8+68.3 160.7+73.5 0.205
3mo 129.1+57.8 161.0+66.1 0.045
6mo 120.8+61.5 148.5+59.4 0.016
ATPCT -27.0£28.1 -10.5«14.3 0.001
%TPCT 23.8+24.8 13.3£13.5 0.023
Mean IPCT
Baseline 136.9+58.1 147.9+48.1 0.420
1mo 124.6+52.1 142.0+£51.7 0.193
3mo 117.6+51.8 141.0+£50.0 0.065
6mo 105.9+44.5 132.4+50.1 0.003
AIPCT -30.84+24.9 -11.1+£24.5 <0.001
%IPCT 23.8+24.9 13.1£10.8 0.005
Mean NPCT
Baseline 163.4+64.0 179.1£78.8 0.374
Imo 152.1£65.7 174.8+91.9 0.249
3mo 141.7+63.8 177.1+81.9 0.057
6mo 137.9465.3 169.2+81.3 0.026
ANPCT -24.34£39.5 -10.2426.2 0.018
%NPCT 21.4+15.5 12.3+12.9 0.015

BRVO: Branch retinal vein occlusion; PCT: Peripapillary choroidal
thickness. “Student’s ¢-test was used for comparison between the
BRVO-affected eyes and non-affected contralateral eyes. P<0.05
was set as statistically significant. Sectoral analyses [(superior
(SPCT), temporal (TPCT), inferior (IPCT), and nasal (NPCT)] were
performed. The difference in PCT between baseline and 6mo (APCT)
was obtained. In addition, the ratio of the change in PCT (%PCT) was
calculated using the following equation: (absolute value of APCT/
baseline PCT)x100%.

was significantly reduced in both BRVO-affected eyes and
non-affected contralateral eyes, which was consistent with a

previous investigation'”

. We also divided the peripapillary
area into four sectors: superior, temporal, inferior, and nasal.
Further sectoral analyses showed significant thinning of each
sector in the BRVO-affected eyes, but not in the non-affected
contralateral eyes. After sectoral analyses, we compared the
mean PCT of each sector between the patients with superior

476

Parameters group (n=28) __group (n=13) .
The mean PCT
Baseline 186.4+72.0 155.0+58.1 0.267
Imo 147.7+62.7 132.7+47.6 0.654
3mo 143.5+59.3 127.9+48.3 0.849
6mo 132.5+59.3 115.44+40.5 0.654
APCT -49.6+34.6 -39.5+28.4 0.218
%PCT 32.4+12.1 31.94£20.0 0.929
The mean SPCT
Baseline 184.5+79.1 163.1+60.7 0.511
Imo 169.3+75.3 141.9+48.1 0.338
3mo 167.0+77.2 125.5+44.8 0.076
6mo 155.7£70.8 129.5+47.7 0.369
ASPCT -30.2+35.8 -33.54£32.2 0.811
%SPCT 18.7+11.7 19.8+13.9 0.858
The mean TPCT
Baseline 155.8+69.9 129.8+53.5 0.280
Imo 142.9+73.2 124.1+54.1 0.530
3mo 136.9+62.5 109.8+40.4 0.251
6mo 124.1+67.3 111.8+44.2 0.858
ATPCT -31.7+£23.6 -13.5+36.0 0.061
%TPCT 23.0+13.9 17.6+15.2 0.254
The mean IPCT
Baseline 137.1£59.9 136.3+55.6 0.743
Imo 125.6£52.9 121.8+52.4 0.905
3mo 120.8+53.1 106.7+49.2 0.657
6mo 108.7+47.2 98.7+37.4 0.976
AIPCT -28.5+21.6 36.8432.4 0.698
%IPCT 23.1+16.8 25.7+16.6 0.612
The mean NPCT
Baseline 165.3+67.4 158.5+56.8 0.858
Imo 154.2+70.7 146.4£53.0 0.811
3mo 147.4+68.6 127.8+46.4 0.680
6mo 142.5+71.4 125.8+46.4 0.385
ANPCT -21.0+40.1 -32.7+£38.6 0.385
%NPCT 20.6+16.1 23.7+14.2 0.530

BRVO: Branch retinal vein occlusion; PCT: Peripapillary choroidal
thickness. “Mann-Whitney U test was used for comparison between
the eyes with superior BRVO and those with inferior BRVO. P<0.05
was set statistically significant. Sectoral analyses [(superior (SPCT),
temporal (TPCT), inferior (IPCT), and nasal (NPCT)] were also
performed. The difference in PCT between baseline and 6mo (APCT)
was obtained. In addition, the ratio of the change in PCT (%PCT) was
calculated using the following equation: (absolute value of APCT/
baseline PCT)x100%.

BRVO and inferior BRVO. The mean PCT of each sector was
significantly reduced regardless of the occlusion site in the



Int J Ophthalmol,
Tel: 8629-82245172

Vol. 12, No. 3, Mar.18, 2019 www.ijo.cn
8629-82210956 Email: ijopress@163.com

patients with BRVO. The amount and ratio of PCT change
were not significantly different between the patients with
superior BRVO and those with inferior BRVO. The reduction
of the mean SPCT was not significantly greater in the patients
with superior BRVO than those with inferior BRVO, and
similar results were observed in the mean IPCT. Regardless of
the occlusion site, the mean PCT in each sector also retained
the thickness pattern of the normal population'~?; that is,
thickest in the superior and thinnest in the inferior, regardless
of the occlusion site.

The results of the current study suggested that the choroidal
blood flow in the peripapillary area may be impaired when
BRVO occurs. We speculate that systemic factors predisposing
patients to BRVO may also affect the peripapillary choroid.
As previously mentioned, systemic vascular diseases such as
hypertension and arteriosclerosis, which are associated with
thickening of the retinal artery, are risk factors for BRVO""'? as

23-2 . ope
27 These systemic conditions can also

well as for glaucoma
lead to increased resistance to flow, reduced perfusion pressure,
or increased blood viscosity, leading to vascular insufficiency
of the optic disc and predisposing to glaucoma. Several studies
also support the vascular theory for both glaucoma and RVO,
showing associations between disc hemorrhage, glaucoma,
and RVO™". We speculate that when BRVO occurs, vascular
insufficiency also affects the peripapillary choroidal blood
flow, leading to generalized reduction of the mean PCT in both
BRVO-affected eyes and non-affected contralateral eyes during
follow-up periods. In BRVO-affected eyes, more ischemic
injury associated with BRVO itself may lead to a significantly
larger reduction of the mean PCT than that of non-affected
contralateral eyes. In addition, vascular insufficiency of the
peripapillary choroid may lead to generalized reduction
of the mean PCT in each sector regardless of the location
of occlusion site in our study. Further prospective studies,
including investigation of peripapillary choroidal blood flow is
warranted to clarify the pathophysiological correlation of the
mean PCT and BRVO.

In our study, the mean SFCT and the mean PCT showed
different tendencies in BRVO patients. In patients with diabetic
retinopathy, another common retinal vascular disorder, it seems
that macular choroidal thickness and mean PCT show similar

[31-32

tendencies”' . Both peripapillary and macular choroidal

thickness are significantly correlated with the severity of

B2 and are significantly reduced after

diabetic retinopathy
panretinal photocoagulation””. In our study, the mean SFCT
was not significantly different over 6mo, whereas the mean
PCT in each sector was significantly reduced in the patients
with BRVO. This discrepancy between the SFCT and PCT may
be due to different mechanisms in the patients with BRVO;

macular choroidal thickness changes may be the secondary

effect due to BRVO, and the PCT changes are associated with
the underlying vascular insufficiency in conjunction with
BRVO. In the macular area, damaged vascular endothelial cells
and hypoxic damage around the obstructed retinal vessels may
lead to increased vascular endothelial growth factor (VEGF)

33 Increased VEGF secretion in the occluded area

release'
can lead to vascular hyperpermeability and subsequent macular
choroidal thickening in the patients with BRVO"~". Break-
down of the outer blood-retinal barrier can be another conduit
of extravasated fluid to the choroidal space. Thus, different
mechanisms could contribute to the discrepancy between the
macular choroidal thickness and PCT in the patients with
BRVO.

Significant reduction of the mean PCT in both BRVO-affected
eyes and non-affected contralateral eyes may predispose these
patients to glaucomatous optic neuropathy. The vascular theory
for glaucomatous optic neuropathy states that insufficient blood
supply associated with various conditions such as elevated
intraocular pressure or systemic diseases affecting ocular blood

[38-41

flow may lead to the development of glaucoma™*", Reduction

of ocular blood flow was found in all ocular tissues, especially
in the choroid, optic nerve head, and peripapillary area***’!,
Several studies showed associations between glaucomatous
optic neuropathy, impaired choroidal circulation, and decreased
blood flow to the optic nerve head**". Recent studies using
EDI OCT showed that the mean PCT was significantly reduced
in the patients with normotensive glaucoma, further providing
evidence for the vascular theory'”*. Based on our results, the
peripapillary choroidal circulation seems to be significantly
impaired in the patients with BRVO during the follow-
up period, especially in the BRVO-affected eyes. Impaired
peripapillary choroidal blood flow and resultant peripapillary
choroidal thinning may increase the risk for glaucomatous
optic neuropathy in patients with BRVO, leading to further
visual deterioration. Thus, close monitoring for glaucomatous
optic neuropathy as well as retinal complications of BRVO
may be needed to prevent further visual loss in these patients.
This study had several limitations. It was a retrospective study
with a relatively small study population. Due to the small
study population, the occlusion areas were only classified
into two groups: superior and inferior. Because of the
retrospective design of the study, we lacked the visual field
test results. The clinical impact of the mean PCT change on
the visual field change could be more helpful in real practice.
Further prospective studies with longer follow-up periods,
which would include a control group and visual field tests is
warranted to support the clinical impact of our findings.

In conclusion, the mean PCT was significantly reduced in both
BRVO-affected eyes and non-affected contralateral eyes over
6mo in patients with unilateral BRVO. The mean PCT in each
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area was reduced significantly over 6mo in the BRVO-affected
eyes, but not in the non-affected contralateral eyes. Sectoral
changes in mean PCT values were not affected by BRVO
location.
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