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AnUn Enhanced-depth optical coherence tomography central B-scan of the left eye (left
panel). Following binarization, the choroid was divided into dark (vascular lumen)
and bright (stroma) pixels. A region of interest (highlighted in yellow) with a width
of 1,500 Wm centered on the foveal center was selected to compute the choroidal
vascularity index (CVI).

#Unpaired t-test for continuous data and Chi-square test for categorical data
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amuUn Enhanced-depth optical coherence tomography central B-scan of the left eye (left
panel). Following binarization, the choroid was divided into dark (vascular lumen)
and bright (stroma) pixels. A region of interest (highlighted in yellow) with a width
of 1,500 Wm centered on the foveal center was selected to compute the choroidal
vascularity index (CVI).
#Unpaired t-test for continuous data and Chi-square test for categorical data
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Choroidal Vascularity Index Changes after Treatment
of Persistent Central Serous Chorioretinopathy with
either Spironolactone or Half-Dose Photodynamic
Therapy

Wongsiri Taweebanjongsin, MD' Sitthipol Piriyakoontorn, MD', Karntida Chanwimol, MD!
Julaporn Pooliam, MD*, Rupesh Agrawal, MD>?3, Srinivas R Sadda, MD?*?

Abstract

Purpose: To evaluate choroidal vascularity index (CVI) changes after treatment with either spironolactone or
half-dose photodynamic therapy (PDT).

Design: Retrospective study

Methods: We enrolled 34 patients with subretinal fluid accumulation persisting for more than 3 months due to
central serous chorioretinopathy (CSC); 16 patients were treated with spironolactone and 18 with PDT. We reviewed
the central OCT-B scans at baseline and 1 and 3 months after treatment. We defined the CVI as the percent of vascular/
luminal pixels over the total number of pixels and compared the results between the treatment groups.

Results: The baseline CVIs were 60.33% in the spironolactone treatment group and 60.51% in the PDT group.
After treatment, the CVI remained similar in the spironolactone group, but it increased significantly one month (63.35%)
and three months (63.56%, P =0.004, 0.001) after the PDT. The total and luminal choroidal areas were both decreased
after PDT, but only the stromal area was significantly decreased at one and three months (P = 0.001and P < 0.001,
respectively). By month three, the subfoveal choroidal thickness (SFCT) had decreased by 30.32 um (P = 0.013) in
the PDT group and by 18.88 um (P = 0.195) in the spironolactone group.

Conclusion: After CSC treatment, the choroid remained virtually unchanged following the spironolactone therapy,
whereas the choroidal thickness was significantly reduced and the CVI increased following PDT. These anatomic
changes in the choroid following PDT may explain why the effects of PDT are more durable and potent than those of

spironolactone for CSC.

Keywords: central serous chorioretinopathy (CSC), choroidal vascularity index (CVI), choroidal thickness (CT),
choroidal vasculature, spironolactone, half-dosed photodynamic therapy

'Department of Ophthalmology, Mettapracharak Hospital, Nakhon Pathom, Thailand

’Doheny Image Reading Center, University of California-Los Angeles (UCLA), Los Angeles, California, United States
’Department of Ophthalmology, Stein Eye Institute, UCLA, Los Angeles, United States

‘Research Group and Research Network Division Research Department, Faculty of Medicine Siriraj Hospital, Bangkok, Thailand
’Department of Ophthalmology, Tan Tock Seng Hospital, NHG Eye Institute, Singapore

SSingapore Eye Research Institute, Singapore

"Moorfields Eye Hospital, NHS Foundation Trust, London, United Kingdome

8Lee Kong Chian School of Medicine, Nanyang Technological University, Singapore
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Introduction

Central serous chorioretinopathy (CSC) is a
pachychoroid spectrum disorder!* characterized by
choroidal abnormalities including increased choroidal
thickness, large dilated outer choroidal vessels that may
compress the inner choroid*, and choroidal vascular
hyperpermeability>” (best detected via indocyanine
green angiography imaging)®'%. Subretinal fluid
accumulation may occur during periods of activity and
persisting fluid can lead to vision loss.

The etiology and pathogenesis of CSC remain
unclear; however, corticosteroids (exogenous or
endogenous) seem to aggravate the condition''"!>; and,
over- or inappropriate activation of the mineralocorticoid
receptor (MR)7 may lead to choroidal vascular
dilatation and hyperpermeability. MR activation may
also promote muscle cell fibrosis via activation of
the placental growth factor (PGF)/VEGF receptor 1
(VEGFR1) pathway, and MR antagonists may prevent
pathologic vascular remodeling'¢. Zhao and colleagues
found mineralocorticoid receptors in ganglion, cells
of inner nuclear layer, and Muller cells in rats eyes'’.
Spironolactone is a well-established MR antagonist
used to treat hypertension and congestive heart failure,
and it has been suggested as a potential oral treatment
for non-resolving CSC'2*, Small studies have reported
potential treatment efficacies in patients with chronic
CSC"* as well as faster absorption of subretinal fluid
in cases of acute CSC*. Lee and colleagues found
similar short-term efficacies of best-corrected visual
acuity improvement and decrease of subretinal fluid
height for both oral spironolactone and half-dose
photodynamic therapy®, but only patients in the PDT
group decreased their subfoveal choroidal thickness
after the treatment. Whether the choroidal thickness
changes following MR antagonist treatment remains
a controversial point!”!*2!, Eplerenone is another MR
antagonist that may be preferable for male patients with

CSC because it is less probable to induce hormonal

issues like gynecomastia. However, eplerenone’s
MR antagonist effect is considerably less potent than
spironolactone’s. Moreover, eplerenone failed to
demonstrate a significant treatment benefit in eyes with
CSC in a randomized clinical trial®.

Photodynamic therapy (PDT) has been well-
studied and is commonly accepted as an effective
treatment for chronic CSC?*?°. PDT is typically applied
using either half-dose (of verteporfin) or half-fluence
(of light) regimens. PDT’s effects are thought to be
due to a reduction in choroidal hyperpermeability®’
through transient occlusion of choriocapillaris, a
histopathological finding demonstrated in human eyes™®.
This inner choroidal occlusion is also responsible for
the subsequent decrease in choroidal thickness and
choroidal vascular dilatation®'-*2.

The choroidal vascularity index (CVI) is a metric
developed to specifically assess the relative proportions
of the vasculature and stroma in the choroid®-, the
index is valuable for assessing the status of various
diseases, providing information not captured by
measurements of choroidal thickness alone. The CVIis
computed as the ratio of the luminal area (LA) divided
by the total choroidal area (TCA). A difference in
CVI suggests a difference in the proportion of vessels
relative to that in the stroma. The CVI in eyes with
active CSC has been shown to be higher than that in
the fellow eyes when compared to those in age-matched
controls*. Kinoshita and colleagues reported that both
the hyperreflective area(stromal structure) of the inner
choroid and the hyporeflective area(luminal structure)
of the outer choroid are decreased significantly after
half-dose PDT in patients with CSC*. However, to the
best of our knowledge, no studies have assessed the
impact of oral spironolactone on the CVI. Thus, we
designed this study to evaluate the CVI changes over
time following oral spironolactone in both the affected
CSC eye and the fellow eye, and we compared the
effects to those after half-dose PDT.
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Methods

For this retrospective study, we identified and
reviewed the records of 34 consecutive patients
who were newly diagnosed and recurrent CSC with
persistent subretinal fluid for more than 3 months at
the Mettapracharak Hospital between 2013 and 2018.
Among these patients, 16 (16 eyes) received 50 mg
per day of oral spironolactone (Aldactone; Pfizer, New
York, NY) for 30 days and 18 patients (18 eyes) were
treated with half-dose PDT (HD-PDT). Our inclusion
criteria included: (1) age between 18 years old and
above; and, (2) best-corrected visual acuity (BCVA)
between 20/200 and 20/30. Both unilateral and bilateral
CSC were included in the study. We excluded records of
patients with any of the following criteria: any evidence
of other macular disease or a complicating feature
such as choroidal neovascularization, polypoidal
choroidal vasculopathy, or diabetic macular edema;
and, pregnant patients. The Medical Ethics Committee
of Mettapracharak Hospital approved the research
protocols, the number of approval was COA011/2563,
and we conducted the research adhering to the tenets
set forth in the Declaration of Helsinki.

The patients in the PDT group had all undergone
fluorescein angiography (FA) (HRA-2; Heidelberg
Retina Angiograph System, Heidelberg Engineering,
Heidelberg, Germany) to identify the leakage region
(fluid on OCT) and to calculate the treatment spot
size (defined as the smallest circular region able to
completely cover the region of leakage on the FA). After
obtaining informed consents, 3 mg/m?* of verteporfin
(Visudyne; Novartis AG, Bulach, Switzerland) were
infused in the antecuboidal vein during a period of 10
minutes; subsequently, 5 minutes after the infusion,
the leakage area was treated with 683 nm of light for
a period of 83 seconds, with a total irradiation of 50 J/
cm?. Following the PDT, patients were advised to avoid
bright lights or sunlight for at least 24 hours.

The records of all patients also included data

on duration of symptoms(months), defined as the
recognition of disturbance of visual function, including
visual acuity, color vision and contrast sensitivity’ and
a complete ophthalmic examination including BCVA,
slit-lamp biomicroscopy, dilated ophthalmoscopy, and
spectral domain optical coherence tomography (OCT)
with enhanced-depth imaging (EDI) OCT (Spectralis;
Heidelberg Engineering, Heidelberg, Germany) at
baseline just prior to treatment, and again 1 and 3
months after treatment. The main outcome endpoints
for our study were the change in CVI and the subfoveal
choroidal thickness (SFCT) 1 and 3 months after the
start of treatment (PDT or spironolactone).

To facilitate evaluation of the choroid, the spectral
domain OCT (Spectralis, Heidelberg Engineering,
Heidelberg, Germany) scans were acquired using the
EDI technique. A 30 x 15 degrees (8.8 x 4.4 mm)
pattern centered on the fovea was scanned consisting
of 19 B-scans with a spacing of 238 um between scans.
Each B-scan was averaged 9 to 11 times. The central
B-scan was used to measure the choroidal thickness
and CVI. The subfoveal choroidal thickness (SFCT)
was manually measured from the retinal pigment
epithelium (RPE) outer surface to the inner scleral
surface using the caliper tool in the Heidelberg Eye
Explorer Software (Version 1.10.4.0). We defined
the central subfield thickness (CST) as the average
thickness of the macula in the 1-mm central region
of the Early Treatment of Diabetic Retinopathy Study
(ETDRS) grid, and we measured it from the internal
limiting membrane to the RPE; therefore, it included

both the intraretinal thickening and subretinal fluid.

Choroidal Vascularity Index (CVI) Computation
We selected the central EDI-OCT B-scan for

binarization using the publicly-available Image J
software (Fiji; http://fiji.sc/Fiji). We computed the
binarization protocol from Agrawal and colleagues™®.

First, we selected the region of interest (ROI) as a zone
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on the foveal center with a width of 1,500 wm (750 um
to the nasal and temporal sides of the fovea). We placed
the inner border of the ROI at the outer RPE and the
outer border at the choroid-sclera interface. The images
were adjusted to 8 bits, and we applied the Niblack
autolocal threshold method (Figure 1) to differentiate
pixels into bright and dark ones. We counted dark
pixels as belonging to the LA corresponding to the
vascular lumens. The remaining bright pixels were

deemed to represent the choroidal stroma. Before the

computation, we compared the binarized image with
the original structural OCT image to confirm that the
binarized image accurately reflected the vascular and
stromal components visible on the original OCT image.

The total number of pixels in the ROI served as the

denominator for CVI computations. We defined the
CVI as the ratio of the LA divided by the total area. An
experienced, certified Doheny Image Reading Center
(DIRC) grader (WT) performed all gradings and the
CVI analyses.

Figure 1 Enhanced-depth optical coherence tomography central B-scan of the left eye (left panel). Following binarization, the

choroid was divided into dark (vascular lumen) and bright (stroma) pixels. A region of interest (highlighted in yellow)

with a width of 1,500 um centered on the foveal center was selected to compute the choroidal vascularity index (CVI).

#Unpaired t-test for continuous data and Chi-square test for categorical data
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Statistical Analysis

All assessments were performed in both the study
and the fellow eyes. We analyzed all data using SPSS
version 21.0 (SPSS, Chicago, IL). Descriptive data
(age, sex, duration of symptom) are presented as means
+ SDs. Baseline characteristics were used Unpaired
t-test for continuous data and Chi-square test for
categorical data. We analyzed pairwise comparisons of
data (BCVA, CST, SFCT, CVI, the total choroidal area,
and the luminal and stromal areas) between baseline
and 1- and 3-month values using repeated ANOVA
measures with Bonferroni correction. We applied
unpaired #-tests to compare means between the study
groups and between baseline and follow-up values
within groups and paired z-test to compare between
study eyes and fellow eyes. We considered P values

< 0.05 as indicative of statistical significance.

Table 1 Demographic data

Results

Our study included records of 34 patients: 16
patients (16 eyes) in the spironolactone (SPRL) group
and 18 patients (18 eyes) in the PDT group. The
baseline characteristics of the two groups were similar
(Table 1); 3 patients in the PDT group had prior steroid
use, whereas none of the patients in the spironolactone
group had been prescribed steroids before. In addition,
the groups were well balanced in terms of age (mean
age + SD, 50.13 £+ 11.41 years in the spironolactone
group, 49.17 + 8.90 years in the PDT group; P =0.785),
proportions of women:men (2:14 and 1:17; P=10.591),
duration of symptoms (7.44 months and 7.67 months;
P = 0.868), and baseline BCVAs (0.48 and 0.40
logMAR; P =0.391).

Demographic data Spironolactone (N = 16) PDT (N =18) P
Mean age + SD (years) 50.13+11.41 49.47 +£8.75 0.785
Sex: male (%) 14 (87.5) 17 (94.4) 0.597
Underlying disease (%)

Hypertension 3 (18.8) 8(44.4) 0.152

Diabetes 2 (12.5) 2 (11.1) 1.000

Dyslipidemia 1(6.3) 3 (16.7) 0.604
Smoking (%) 4 (25.0) 4(22.2) 1.000
Insomnia (%) 4 (25.0) 1(5.6) 0.164
Stress (%) 5(31.3) 3 (16.7) 0.429
History of corticosteroid use (%) 0 (0.0) 3 (16.7) 0.230
Duration of symptom (months) 7.44 £4.50 7.67£3.45 0.868

“Unpaired ¢-test for continuous data and Chi-square test for categorical data
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Choroidal vascularity index (CVI), and total
choroidal, luminal, and stromal areas

The baseline CVIs were 60.33% in the
spironolactone group and 60.51% in the PDT group
(P=0.894). After treatment, the CVIs increased slightly
(not statistically significant) to 61.72% and 61.28 %
at 1 and 3 months, respectively, in the spironolactone
group. However, in the PDT group, the CVIs increased
significantly to 63.35% (P = 0.004) at the 1-month
follow-up and o 63.56% (P = 0.001) at the 3-month
follow-up (Table 2).

The total choroidal areas at baseline were 2.25
mm? in the spironolactone group and 2.18 mm? in the
and PDT group, but only the PDT group showed a
statistically significant decrease (P = 0.016 at month
1 follow-up, P = 0.019 at 3-month follow-up). This
was primarily due to a reduction in stromal area in the
PDT group from 0.87 mm? at baseline to 0.75 mm? at
the 1-month follow-up (P = 0.001) and to 0.74 um? at
the 3-month follow-up (P < 0.001). The luminal areas
did not change significantly in either group (Table 2).

Subfoveal choroidal thickness (SFCT)

The mean subfoveal choroidal thickness (SFCT)
at baseline in the eyes with active CSC (study eyes;
SE) tended to be thicker than those in the fellow eyes
(FE), although the differences only reached statistical
significance in the PDT group (P = 0.031). After
treatment, the SFCTs in the study eyes decreased
significantly from 397.13 um to 359.88 wm at the
I-month follow-up (P < 0.001) and to 366.81 um (P

=0.013) at the 3-month follow-up in the PDT group.
However, in the spironolactone group, the SFCT
reduction was not statistically significant, dropping
from 430.94 um at baseline to 417.94 um at the
1-month follow-up (P =0.237) and to 412.06 wm at the
3-month follow-up (P = 0.195; Table 2). The SFCTs
in the fellow unaffected eyes remained similar in all

groups (Table 2).

Central subfield thickness (CST)

In the spironolactone group, the mean CSTs
decreased from 364.25 um at baseline to 342.56 wm at
the 1-month follow-up (P=1.000) and to 273.31 um at
the 3-month follow-up (P = 0.042). In the PDT group,
the mean CSTs decreased from 387.71 um at baseline
to 251.18 um (P = 0.002) at the 1-month follow-up
and remained at that level (254.00 wm) at the 3-month
follow-up (P <0.001; Table 2). By the 3-month follow-
up, residual subretinal fluid was apparent in 50% of

spironolactone eyes and in 33.33% of PDT eyes.

Best-corrected visual acuity (BCVA)

The mean visual acuities improved significantly
at the 3-month follow-up in both groups, going from
0.48 LogMAR at baseline to 0.27 LogMAR in the
spironolactone group (P = 0.001), and from 0.40
LogMAR to 0.23 LogMAR in the PDT group (P =
0.006; Table 2).

In the unaffected fellow eyes, the choroidal
markers remained similar over time in both groups
(Table 2).
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Table 2 Impact of oral spironolactone or half-dose PDT in eyes with persistent CSC and in unaffected fellow eyes

Spironolactone group PDT group P
Study eyes P Fellow eyes P Study eyes P Fellow eyes [
(n=16) (n=12) (n=18) (n=17)

CVI (%)

Baseline 60.33£3.97 64.26+2.79 60.51 £3.59 62.64 +4.39 0.894

1-month follow-up 61.72£331 0319 64.66+431 1.000 6335+4.00 0.004 6323+3.65 1.000 0227

3-month follow-up 61.28+3.98  0.627 6456337 1.000 63.56+3.56 0.001 63.74+3.74 0.545 0.102
Total choroidal area (mm?)

Baseline 2.25+0.55 1.85+0.33 2.18+£0.40 1.86 £0.55 0.711

1-month follow-up 2.19+40.56  1.000 1.83+0.39  1.000 2.01+048 0016 1.82+0.55 0934 0.342

3-month follow-up 220+0.61 1.000  1.88+0.41 1.000  2.00+0.53  0.019 1.79 £0.51 0.282 0.336
Luminal area (mm?)

Baseline 1.34+0.27 1.18+0.18 1.31£0.20 1.15+0.30 0.747

1-month follow-up 134+029  1.000 1.18+020 1000 126+025 0511  1.14£029  1.000 0.427

3-month follow-up 1.33+0.31 1.000  120+£022 1000 126+£029 0537 1.12+£027 0912 0.503
Stromal area (mm?)

Baseline 0.91+0.29 0.67+0.16 0.87+0.21 0.71+£0.27 0.696

1-month follow-up 085+027 0266 0.66+021 1000 0.75+024 0.001  0.68+027  1.000 0.281

3-month follow-up 0.87+0.31 0.645 0.68+£020  1.000 0.74+£026 <0.001 0.66+0.25  0.299 0.220
SFCT (um)

Baseline 430.94 £ 98.48 351.10 £ 68.60 397.13 +£70.80 329.13£103.45 0.274

1-month follow-up 417.94+98.16  0.237 348.30+66.88 1.000 359.88+82.56 <0.001 318.67+104.93 0.160 0.080

3-month follow-up 412.06£102.57 0.195 336.30+77.58 0.464 366.81+93.35 0.013 313.80+104.30 0.224 0.202
CST (um)

Baseline 364.25+95.27 387.71£177.52 0.643

1-month follow-up 342.56 £98.32  1.000 251.18 £56.04 0.002 0.002

3-month follow-up 273.31+84.34  0.042 254.00 +64.29 <0.001 0.463
BCVA (LogMAR)

Baseline 0.48+£0.26 0.40+0.29 0.391

1-month follow-up 038+£022 0274 0.30+0.30  0.192 0.353

3-month follow-up 027+0.16  0.001 023+0.26  0.006 0.598

P* significance level between baseline and follow-up values.
P* significance level of difference between spironolactone and PDT groups.
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Discussion

In this study on the treatment outcomes for eyes
with CSC and persistent subretinal fluid, we observed
significant differences between eyes treated with oral
spironolactone and those treated with half-dose PDT.
PDT was associated with a more rapid reduction in
central subfield thickness (and resolution of subretinal
fluid) and a more profound and rapid reduction in
choroidal thickness. Interestingly, the stromal area
(but not the luminal area) decreased over time after
the treatment, particularly in the PDT group. This
preferential reduction in the stromal component was
reflected in the mean CVI, which showed an increase
in the PDT group following treatment.

CVlI is a relatively recent measure, although
an extensive body of literature already mentions its
potential application in the context of various diseases.
For example, Agarwal and colleagues proposed CVI
as a potentially useful marker to monitor panuveitis
progression®® and Vogt-Koyanaki-Harada disease
(VKH).** Notably, baseline CVIs were higher in
the panuveitis and VKH eyes compared to those in
the normal controls, a finding that may indicate the
presence of blood flow stasis in the choroid due to
the inflammatory process. The CVIs decreased after
the treatment. In studies on age-related macular
degeneration (AMD) Xin Wei and colleagues® reported
that the mean CVI in exudative AMD eyes was lower
than that in the non-neovascular fellow eye due to
a reduction in the luminal area. In another study of
eyes with non-neovascular AMD without reticular
pseudodrusen (RPD), the CVI was found to be lower
in eyes with RPD than in normal control eyes.*” These
initial studies suggested that the CVI, along with the
stromal and luminal areas, may be useful markers for
monitoring changes in the vascular or stromal choroidal
components.

Although the pathophysiology of CSC is unclear,

the dilated vessels observed commonly in the outer

choroid (Haller’s layer) indicate that choroidal
congestion may be pervasive. Given the prominence
if these large vessels, one would presume that vessel
engorgement and vascular volume increments should
contribute to an increased CVI. Indeed, Agrawal and
colleagues reported that the CVlIs in CSC eyes were
higher than in age-matched healthy eyes, and appeared
to parallel the greater subfoveal choroidal thickness
(SFCT) in the same eyes*. In recent study of shor
term CVI change after PDT, Bazvand and colleagues
found central macular thickness and CVI decreased
after 6 weeks of PDT laser which explained that the
mechanism of PDT in CSC disease is the recovery of
choriocapillaris circulation*'. In a similar manner, it
would be reasonable to hypothesize that the thinning of
the choroid that is observed with successful treatments
(particularly after PDT), is driven by a reduction in
the area of the engorged outer choroidal vessels. In
our study, the luminal area decreased following PDT,
but the reduction was not statistically significant.
Instead, we found that the key driver of initial choroidal
thinning following PDT was a statistically significant
reduction in the stromal area at the 1-month follow-
up. This greater reduction in the stromal area relative
to that in the vascular area is reflected in the CVI
increase following treatment. The pathophysiologic
importance of the larger pre-treatment stromal area is
emphasized by the fact that in both the spironolactone
and PDT groups, the stromal area was larger in the
study eyes than in unaffected fellow eyes. Given the
presumed importance of the choroidal vasculature and
hyperpermeability for the CSC pathophysiology, what
is the function of the stroma in the pathophysiology?
One hypothesis posits that the choroidal vascular
changes can lead to an increase in hydrostatic pressure
and a diffuse swelling of the choroidal stroma.
Indeed, this may be the substrate for the large patches
of hyperflourescence that are commonly seen on

indocyanine green angiography images in these
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patients. Sonoda and colleagues reported a larger
hyperreflective area in the inner choroid, and they
speculated that it was related to inflammation and
edema of the choroidal stroma present in the setting
of active CSC*. Chan and colleagues suggested that
the main PDT action mechanism reduces this choroidal
hyperpermeability?.

Our study revealed a difference in the anatomic
response to PDT and spironolactone. Whether the
SFCT changes following spironolactone treatment is
a controversial point'”'*213_ For example, there were
no SFCT changes after 3 months of spironolactone
treatment in a study by Lee and colleagues® or after
1 year of treatment with spironolactone or eplerenone
in another study by Ghadiali and colleagues'’. By
contrast, Zhao and colleagues observed a decrease
2 weeks after therapy initiation'’, Bousquest and
colleagues showed a significant decrease after 1
month?’, and Durich and colleagues found a reduction
in choroidal thickness in a recalcitrant CSC patient
after 6 months of oral spironolactone or eplerenone®'.
In addition, skepticism over the potential therapeutic
impact of mineralocorticoid antagonists has increased
after a randomized trial of eplerenone failed to show
efficacy for treating CSC. However, spironolactone is
amore potent antagonist than eplerenone, and it should
be ideally evaluated in a similar randomized trial.
Regardless of the apparently contradictory evidence, in
our study, we observed little impact of spironolactone
on the total choroidal, luminal, and stromal areas or
CVIs. The SFCT decreased slightly over the 3 months
of follow-up, but the reduction was not statistically
significant. Despite this, we did observe a significant
reduction in the CST (and subretinal fluid) and an
vision improvement by the 3-month follow-up in the
patients treated with spironolactone— the reduction in
CST, however, was slower than that in the patients

treated with PDT, who showed a dramatic reduction

by the 1-month follow-up. Taken together, our
findings suggest that, any impact of mineralocorticoid
antagonists operate via different mechanisms that
do not significantly involve the choroid, unlike the
mechanisms of PDT.

Our study is not without limitations and these must
be considered when interpreting our findings: First,
our study was retrospective in nature and we cannot
rule out ascertainment bias or unknown imbalances
between the study arms. However, we are fortunate
because all the participants were imaged using the
same protocol. Second, our follow-up lengths were
relatively short at three months. As a result, we
were not able to detect long-term differences in the
treatment arms in terms of visual acuity, recurrent
disease activity, or further choroidal changes. Third,
our sample size was relatively small. Although we
observed significant differences in CVI and stromal
area in the PDT arms, we were likely underpowered
to detect smaller differences due to treatment effect,
particularly in the spironolactone arm. However, this
was a pilot study to evaluate CVI changes following
treatment, and our findings can guide the design of
future, large, prospective longitudinal studies. Finally,
although the CVI computation methodology we used,
based on binarization, has been well-established in
the literature, the lack of histological assessments
for comparison introduces uncertainty regarding the
accuracy of classifying pixels as representing stromal
tissue.

In summary, in this pilot study of CVI analysis
after spironolactone and PDT therapy for CSC, we
found that the CVI increased after PDT, but not after
spironolactone treatment. Moreover, the CVI change
was primarily driven by a reduction in stromal area. If
confirmed in larger, prospective studies, these findings
may provide new insights into the pathophysiology of
CSC and response to therapy.
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Effects of Dexamethasone Implant on Contralateral
Central Foveal and Subfoveal Choroidal Thickness in
Unilateral Uveitic Macular Edema
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Abstract

Objectives: To investigate the effect of intravitreal dexamethasone implant application on retinal and choroidal
thickness of contralateral eye of the patients with uveitic macular edema.

Materials and Methods: This study included 17 patients with non-infectious uveitic macular edema treated with
intravitreal dexamethasone implantation. The central foveal thickness (CFT) and subfoveal choroidal thickness (SFCT)
measurement taken by swept-source optical coherence tomography were evaluated retrospectively at the pre- and post-
injection 1%, 3% 6" months, and its relationship with visual acuity was investigated.

Results: Four (23.5%) of the patients had intermediate, 3 (17.6%) had anterior and 10 (58.8%) of them had
panuveitis. The mean CFT and SFCT of the eyes with intravitreal implants were 494.3 + 171.1 and 346.1 + 68.8 um
respectively. A statistically significant reduction in CFT was observed at the 1*(318.1 +65.0,p<0.001), 3" (314.2 +74.2,
p<0.001), and 6™ (320.6 £ 77.1, p < 0.001) months following intravitreal injection. There was a statistically significant
decrease of SFCT from the baseline in the 1month (203.9 + 62.1 um, p < 0.001), 3 month (222.1 + 61.6 um,
p = 0.002) and 6" month (224.3 + 72.6 um, p = 0.023) after the injection. The mean CFT of contralateral eyes was
205.8 + 55.0 um before injection and did not change significantly post-injection. The mean SFCT of the contralateral
eyes before the injection was 311.2 +72.9 um. Decrease in SFCT of the contralateral eyes at 1st month (288.6 £ 68.5 um)
(p=0.02) was statistically significant. No significant change was observed in visual acuity after injection in contralateral
eyes.

Conclusion: Decrease in the choroidal thickness of the contralateral eyes of patients was so limited and temporary
that they did not reflect on their visual acuity. Therefore, it was thought that this may be secondary to the small amount

of systemic absorption of intravitreal dexamethasone.

Keywords: choroidal thickness, dexamethasone implant, uveitic macular edema
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Introduction

Uveitic macular edema (UME) is a prominent
cause of vision loss in patients with uveitis. It is
defined as fluid accumulation in the form of cystoid
spaces or diffuse retinal thickening within the retinal
layers or in the subretinal area due to disruption of
the blood-retinal barrier (BRB) because of ocular
inflammation' Although it can be observed in all
forms of uveitis, it most often accompanies posterior
uveitis.? Corticosteroids contribute significantly to
anatomical and functional recovery in most cases of
non-infectious uveitis complicated by macular edema
by their immunosuppressive and anti-inflammatory
effects.> Even though the deterioration of the BRB
primarily plays a role in the development of macular
edema. Enhanced depth imaging optical coherence
tomography; (EDI-OCT) and swept-source optical
coherence tomography (SS-OCT) technologies
have shown that the choroid also has a place in the
pathophysiology and can be used in the evaluation
of treatment response, allowing for more detailed
imaging of the choroid.** There are case reports
suggesting that the application of dexamethasone
intravitreal implant (Ozurdex®; Allergan, Inc., Irvine,
CA) may also have an anti-inflammatory effect on
the contralateral eye in patients with uveitis.® This
observation raises the possibility that intravitreally
administered dexamethasone may be systemically
absorbed. Such a consideration is important both for
monitoring the contralateral eye and for assessing
potential systemic effects.

The aim of this study is to evaluate and present
the effect of intravitreal dexamethasone implant
application on retinal and choroidal thickness in the
contralateral eye of patients and its relationship with

visual acuity in the treatment of UME.

Materials and Methods

A retrospective chart review was performed
in the uvea department of Ege University Hospital,
Ophthalmology Department. Data from 17 patients
who underwent intravitreal dexamethasone implant
for non-infectious UME between January 2021 and
March 2022 were reviewed. All injections were
carried out by two experienced ophthalmic surgeons
(MEB and SG). Central foveal thickness (CFT) and
subfoveal choroidal thickness (SFCT) measurements
of treated and contralateral eyes before injection and
Ist, 3rd and 6th months after injection were analyzed
retrospectively and their relationship with visual acuity
was investigated. CFT and SFCT measurements were
evaluated on SS-OCT (DRI-OCT]1 Atlantis system,
Topcon) images. All participants were scanned by the
same experienced OCT technician. SS-OCT imaging
was performed using the device’s automated macular
scan mode, and B-scan segmentation was generated
from 50 cross-sectional images. Eyes with low image
quality (signal strength <7) were not included in the
analysis. All measurements of CFT and SFCT were
made by two individual graders (MDC and MEB),
who were not masked, at different times using the same
image, and the average value was used.

The patients aged >18 years who had unilateral
macular edema and non-infectious inactive uveitis
under systemic immunosuppressive therapy were
included in the study. Inactivity criteria were based on
laser flare photometry measurements below 7.5 and the
absence of cells in the anterior chamber for anterior
uveitis. For intermediate and panuveitis, in addition
to these, the absence of vitritis and the absence of
leakage on fluorescein angiography were accepted as
inactivity criteria. In the enrolled patients, persistent

UME, despite the absence of clinically detectable
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active cellular inflammation, may be attributable to
chronic structural or vascular alterations, or to ongoing
subclinical inflammatory activity.” Consecutive patients
who met the aforementioned criteria and underwent
intravitreal implantation between January 2021 and
March 2022 were included in the study.

Patients with additional systemic pathology or
ophthalmological disease that may cause inflammation
were excluded from the study. Additionally, patients
with systemic comorbidities known to potentially
affect the integrity of the blood—retinal barrier as BRB
(including diabetes mellitus, hypertension, chronic
kidney disease, and other metabolic disorders) were
excluded from the study.

SPSS 26.0 (IBM Corporation, Armonk, New
York, United States) and PAST 3 (Hammer, ., Harper,
D.A.T., Ryan, P.D. 2001. Paleontological statistics)
programs were used in the analysis of the variables. The
Shapiro—Wilk test was used to assess the normality of
the data distribution. Changes in CMT and SFCT values
over time were evaluated using repeated-measures
ANOVA within the General Linear Model framework.
This study was approved by the Institutional Ethics
Review Board of Ege University, Turkey with approval
number of 22-12.2T/19 and conducted in agreement
with the tenets of the Helsinki Declaration. Each
participant signed a written informed consent form for

the use of their medical data.

600
500

400

0
| II
0

ipsilateral eye CFT

3

=1

2|

=]

1

o
=]

M Baseline M 1st month

contralateral eye CFT

Results

The female/male ratio of 17 patients with a mean
age of 56.8 = 15.1 years was 14/3. The baseline mean
CFT and SFCT of the eyes with intravitreal implants
were 494.3 £ 171.1 and 346.1 + 68.8 um, respectively.
A statistically significant reduction in CFT was observed
at the 1 (318.1 = 65.0, p < 0.001), 3" (314.2 + 74.2,
p <0.001), and 6™ (320.6 + 77.1, p < 0.001) months
following intravitreal injection. There was a statistically
significant decrease of SFCT from the baseline in the 1%
month (203.9 £ 62.1 um, p<0.001), 3*month (222.1 +
61.6 um, p=0.002) and 6" month (224.3 £72.6 um, p =
0.023) after the injection. The mean CFT of contralateral
eyes was 205.8 + 55.0 um before injection and did not
change significantly at 13 month (204.7 = 62.2 um), 3™
month (206.4 + 57.8 pm) and 6™ month (204.5 + 73.4
um) (p = 0.95) The baseline SFCT of the contralateral
eyes before the injection was 311.2 + 72.9 um. There
was statistically significant decrease in SFCT of the
contralateral eyes at 1* month (288.6 + 68.5 um) (p =
0.02). A mean decrease of 26.82 um (95% CI: —41.40
to —12.24 um) in SFCT thickness was observed at
post-injection 1¥ month. SFCT measurements of the
contralateral eyes did not change significantly from
the baseline value at 3™ month (295.2 = 77.2 um) (p
=0.1) and 6" month (304.1 + 77.5 um) (p = 0.3) after
injection. Graphic 1 shows change of CFT and SFCT

measurements of ipsilateral and contralateral eyes.

ipsilateral eye SFCT contralateral eye SFCT

3rd month 6th month

Graphic 1 Change of CFT and SFCT measurements of ipsilateral and contralateral eyes at baseline, 1st, 3rd and 6th month after

intravitreal Ozurdex® implantation
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Intraocular pressure (IOP) was found to be
significantly higher at the 1¥'month (17.1 £2.9 mmHg)
compared to the baseline (13.7 +£2.7 mmHg) in the eyes
with dexamethasone implant (p < 0.001). During the
6-month follow-up, ocular hypertension controlled with
anti-glaucomatous eye drops was observed in 3 eyes
(17.6%) that had received an intravitreal implant. In
contralateral eyes, there was no significant difference
in intraocular pressure compared to the baseline (14.4 +
2.2 mmHg) at 1 month (15.1 +£2.3 mmHg) (»p =0.18).
No other adverse events were observed and no serious
complications were encountered.

The median best corrected visual acuity (BCVA)
before the procedure and at 1% month in the injected
eyes were 0.7 (0.2-1.8) and 0.5 (0.1-1.8) logMAR,
respectively, with a statistically significant increase
(p = 0.003). Additionally, the mean decimal BCVA
increased from 0.22 + 0.18 before injection to 0.33 +

0.25 after injection, representing a mean improvement
of 0.11 +0.13. This change was statistically significant
(p = 0.003; 95% CI, 0.041-0.178). No significant
correlation was found between visual gains and
change in CFT value after injection in eyes treated
with dexamethasone implant (p = 0.49; r = 0.13). On
the other hand, there was no significant difference in
the median BCVA of the contralateral eyes before the
injection 0.2 (0-1.3) and 1st month after the injection
0.2 (0-1) (p = 0.85). The mean decimal BCVA of the
contralateral eyes slightly decreased from 0.67 + 0.34
before injection to 0.67 & 0.31 after injection, with a
mean change of —0.006 £+ 0.13. This difference was
not statistically significant (p = 0.85; 95% CI, —0.074
to 0.062).

Table 1 includes the demographic and clinical

characteristics of patients.
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Discussion

In this retrospective study, which included
17 cases of inactive non-infectious uveitis who
underwent dexamethasone implant for macular
edema, a limited decrease was found in the mean
SFCT value in the contralateral eyes at the 1st month
after the injection, which was not reflected in the
visual acuity. Chang-Lin et al.® demonstrated the
pharmacokinetic and pharmacodynamic properties of
the dexamethasone implant and showed that the drug
is present in low concentrations in plasma until the 90
day after intravitreal administration. Especially in the
uveitic patients, increased vascular permeability and
impaired BRB may increase the systemic absorption
of dexamethasone. Habot-Wilner et al.® reported
bilateral improvement after unilateral intravitreal
dexamethasone implantation in a 26-year-old uveitis
patient with bilateral vitritis and macular edema. As
the patients included in the present study showed no
evidence of active cellular inflammation, the effect of
the dexamethasone implant was assessed exclusively
on UME.

In aretrospective study including the contralateral
eyes of 13 patients and 14 control subjects who were
administered intravitreal dexamethasone for cystoid
macular edema, no significant difference was found
between the two groups in terms of central macular
thickness and visual acuity.” Systemic absorption of
intravitreal medications may vary from patient to
patient and in different disease groups such as diabetes,
retinal vein occlusion and uveitis, depending on the
degree of deterioration in the BRB.'*!!

Gulati et al.">reported bilateral good anatomical
and functional outcomes in a patient with radiation
maculopathy refractory to bevacizumab treatment after
intravitreal dexamethasone implant administration. In
the case report, it was stated that the patient underwent

4 intravitreal dexamethasone implant applications and

after the last injection, there was improvement in vision
and a decrease in macular thickness in the contralateral
eye. In our study, all the patients that included had only
1 dexamethasone implantation between January 2021
and March 2022. The difference between the number
of intravitreal applications may explain the lack of
statistically significant change in visual acuity in the
contralateral eyes in the present study. On the other
hand, the fact that only unilateral macular edema was
present in the patients that included the study may also
be the reason for this situation.

Significant limitations of the current study are
retrospective nature of the chart review design, short
follow-up time, absence of systemic dexamethasone
plasma level measurements, and limited number of the
patients. Furthermore, the lack of a control group or a
comparative group with non-uveitic cystoid macular
edema constitutes another limitation of the present
study. The fact that patients included in our study were
under systemic immunosuppressive therapy and did
not exhibit active cellular inflammation allowed us to
specifically UME; however, the potential influence of
immunosuppressive treatment on choroidal and retinal
thickness constitutes a potential confounding factor
influencing the study outcomes. Choroidal thickness
1s known to show diurnal variation, and the absence
of time-of-day standardization in our measurements
constitutes a potential confounding factor that may

have affected the study outcomes.!

Conclusion

Intravitreal dexamethasone implant is an effective
option in the treatment of UME. In this particular study,
it provides a decrease in CFT and SFCT values in the
eyes that were treated with dexamethasone implant 1, 3
and 6 months after the application. In the contralateral
eyes, a decrease in choroidal thickness was observed

in the first month after injection and it was thought
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that this effect, which was limited and temporary, not
reflected on visual acuity, may be secondary to a small
amount of systemic absorption of dexamethasone. The
transient decrease observed in SFCT can be considered
clinically insignificant. Owing to the retrospective
design and small sample size, the present results
are preliminary and warrant confirmation in larger
prospective studies.

Future studies with larger sample sizes and
systemic pharmacokinetic monitoring are warranted to
better assess the potential effects of the dexamethasone

implant on the contralateral eye.
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Acute Unilateral Isolated Ptosis as a Complication of
Frontal Sinusitis: A Case Report

Busayanut Puangsricharoen, MD

Abstract

Objective: Acquired upper-eyelid ptosis can be traumatic, mechanical, neurogenic, or myogenic in origin.
However, oculomotor nerve or cranial nerve (CN) III palsy caused by frontal sinusitis is extremely rare. The purpose
of this report is to document an unusual case of frontal sinusitis in a 15-year-old boy with acute unilateral ptosis as the
sole presenting sign of CN III palsy.

Case report: A 15-year-old Thai boy presented with a 2-day history of left-sided upper-eyelid ptosis preceded
by a 1-week history of influenza A infection. His pupils were equivalent in size bilaterally, and extraocular muscles
exhibited full motility. Magnetic resonance imaging of the brain and orbit revealed fluid opacification and mucosal
thickening, predominantly in the left frontal sinus, with no levator palpebrae superioris abnormalities. The case was
diagnosed as frontal sinusitis associated with CN III palsy. The ptosis had completely resolved by the fifth day of
intravenous levofloxacin.

Conclusions: Frontal sinusitis can lead to palsy of the superior branch of CN III presenting with only isolated
ptosis. This case highlights a potential complication of acute sinusitis and raises awareness of a rare differential diagnosis

in isolated, unilateral ptosis. Diagnostic neuroimaging may assist in managing such atypical cases.

Keywords: cranial nerve (CN) III palsy, oculomotor nerve palsy, pediatric, ptosis, sinusitis

Department of Ophthalmology, Police General Hospital, Bangkok, Thailand
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Introduction

Upper-eyelid ptosis can be congenital or acquired,
and it can be traumatic, mechanical, neurogenic, or
myogenic in origin.! Aponeurotic ptosis due to levator
dehiscence has been most commonly recorded in older
people, whereas congenital ptosis, oculomotor nerve
or cranial nerve (CN) III palsy, Horner’s syndrome,
and mechanical ptosis have been widely described in
pediatric populations.!? However, it extremely rare for
CN III palsy to cause acute unilateral isolated ptosis
without limited extraocular muscle motility, afferent
pupillary defect, or other neuro-ophthalmological
findings. A previous report described that acute ptosis
associated with isolated CN III palsy occurred in less
than 1% of sphenoid sinusitis cases.’ This is even rarer
in frontal sinusitis, as just one patient with CN III palsy
presenting with only isolated ptosis caused by frontal
sinusitis has been reported.*

The objective of this case report is to highlight an
unusual case of frontal sinusitis in a pediatric patient
with acute unilateral ptosis as the sole presenting

feature of isolated oculomotor nerve or CN III palsy.

Case Presentation

A 15-year-old boy with no past medical or
ocular history presented to an ophthalmology clinic in
Bangkok, Thailand with a 2-day history of left-sided
unilateral isolated ptosis that appeared when he had
woken up. He had a 1-week history of low-grade fever,
mild frontal headache, and minimal nasal discharge.
He had been diagnosed with influenza A infection,
for which oseltamivir was prescribed for 5 days. He
did not complain of any visual impairment, diplopia,
fluctuating ptosis, or orbital pain. He also ruled out any

history of trauma, recent vaccination, or treatment of

the upper face via injection of botulinum toxin.

Analysis of the vital signs revealed a temperature
of 37.1°C, blood pressure of 114/68 mmHg, pulse
of 80 beats per minute, and respiratory rate of 20
breaths per minute, with oxygen saturation of 99%.
No abnormal head posture or facial anhidrosis was
noted. Upon external ophthalmic examination, no
periorbital swelling, redness or warmth, or mechanical
cause of ptosis was observed; however, there was mild
tenderness over the left eyebrow.

His best-corrected visual acuity was 20/25 in
both eyes. The intraocular pressure as determined by
rebound tonometry was 16 and 19 mmHg in the right
and left eyes, respectively. The pupils were reactive
to light and equivalent in size bilaterally in bright and
dim light, without relative afferent pupillary defect. No
remarkable findings of anterior and posterior segments
were made upon slit lamp examination. He had partial
left upper-eyelid ptosis with the presence of a normal
lid crease (Figure 1). The distance from the corneal
light reflex to the central upper-eyelid margin, known
as margin-reflex distance 1, in the right eye was 3 mm,
while in the left it was —2 mm. The vertical palpebral
fissure was 8 mm on the right and 3 mm on the left.
Levator function was symmetrical and measured 15
mm bilaterally. There were negative findings for all
typical myasthenia gravis lid signs, including the
fatigability test, Cogan’s lid twitch, the curtain sign, and
the peek sign. Negativity for Marcus Gunn jaw-winking
was also confirmed. Extraocular muscles exhibited
full motility in all fields of gaze (Figure 2). Both eyes
were orthophoric, and an alternate cover—uncover test
did not reveal a phoria. The visual fields were full to
confrontation bilaterally. Other cranial nerves revealed

no remarkable findings.
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Figure 2 Photographs of the patient. The nine cardinal positions of gaze.
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The patient was then referred to the Ear, Nose,
and Throat Department after ophthalmic examination
because of the suspicion of acute sinusitis. Nasal
endoscopy revealed acute bacterial rhinosinusitis,
but no nasal polyp, mass, or orbital complication
from sinusitis was detected. The patient underwent
blood tests, with normal complete blood count and
mild elevations of erythrocyte sedimentation rate and
high-sensitivity C-reactive protein. He also showed
negativity for serum acetylcholine receptor antibodies.
Magnetic resonance imaging (MRI) examination of the
brain and orbit with contrast was urgently requested to

rule out space-occupying lesions and other potential
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intracranial abnormalities. The MRI revealed no mass,
aneurysm, infarction, or hemorrhage; however, it did
depict fluid opacification in the left frontal, bilateral
ethmoid, and left maxillary sinuses, with no bony
erosion. Thin enhancing dura along the left inferior
frontal region, adjacent to the left frontal sinus, and
mild abnormal enhancing soft-tissue thickening at the
superior extraconal space of the left orbit were also
noted. There was no evidence of inflammation or injury
of bilateral extraocular muscles, including the levator
palpebrae superioris (LPS) muscle, and no orbital
inflammation or fat stranding were identified (Figure
3).
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Figure 3 Magnetic resonance imaging (T1 with contrast). (A, B) Coronal views demonstrated left-sided fronto-ethmoidal sinusitis

with abnormal contrast enhancing dura along the inferior frontal region and superior extraconal space of the left orbit

(arrow). (C) A sagittal view revealed left-sided frontal sinus mucosal thickening with enhancing inflammation.

An otolaryngologist prescribed a once-daily
high intravenous dose of levofloxacin (750 mg). The
patient achieved complete recovery from the left-sided
upper-eyelid ptosis after 5 days of this treatment. In
addition, the frontal headache and nasal discharge were
ameliorated. The patient was discharged from hospital

7 days after admission.

Discussion

Acquired isolated oculomotor nerve palsy or
CN III palsy is typically caused by an aneurysm,
brain ischemia, a neoplasm, head trauma, or diabetes
mellitus.’ In addition, Ng et al. proposed that pediatric
CN III palsy results most commonly from congenital,

traumatic, and tumor-related causes.? The proximity
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of the facial sinuses and the orbit can lead to orbital
complications secondary to sinusitis. However, sinus
diseases involving palsy of the superior division of CN
[T have rarely been reported. Most patients with such
palsy have been diagnosed with sphenoid sinusitis.*!
To the best of our knowledge, only three cases of palsy
of the superior branch of CN III associated with frontal
sinus disease have been reported.*!":'> Moreover, only
one patient has been described as having CN III palsy
presenting with only isolated ptosis caused by frontal
sinusitis.*

Anatomically, the oculomotor nerve or CN III
divides into the superior and inferior rami near the
anterior cavernous sinus or posterior orbit. Then, the
superior ramus passes along the upper part of the
lateral wall of the sphenoidal and posterior ethmoidal
sinuses.” The LPS and superior rectus muscle are
supplied by the superior ramus, whereas the medial and
inferior recti, inferior oblique, and ciliary ganglion are
supplied by the inferior ramus. Clinically, upper-eyelid
ptosis and limited supraduction of the eye characterize
paresis of the superior division of CN III.

In two case reports, Ajinkya et al.” and Yen Nee
See et al.'” stated that isolated ptosis could be explained
by partial compression of the superior ramus of CN
III by adjacent structures, including inflamed sinuses.
The distal branch of this nerve innervates the LPS
and superior rectus muscle. Isolated ptosis with no
abnormalities of the motility of extraocular muscles can
be the result of a compromised LPS supplied by this
distal branch. However, both of the above mentioned
cases involved patients with sphenoid sinusitis.
Meanwhile, Park et al. claimed to have encountered a
case in which frontal sinus infection directly spread to
the superior orbit through the defective inferior wall of
the frontal sinus.'? In contrast to their findings obtained
by computed tomography, no orbital bone erosion or

defects were found by MRI in the present case. In

addition, their patient presented not only with unilateral
ptosis but also with ipsilateral limited supraduction.
However, Mirza et al.* postulated another mechanism
by which isolated ptosis can occur. Specifically, they
identified partially localized inflammation of the
superior ramus of CN III due to COVID-19 infection.
It is thus possible that, in the current case, the patient’s
influenza A infection could have had similar effects.
Although one report described palsy of the
superior ramus of CN III presenting with isolated
upper-eyelid ptosis with no ophthalmoplegia, pupillary
involvement, or orbital signs from frontal sinusitis, the
patient was an adult.* With the dramatic resolution of
the upper-eyelid ptosis after the initiation of intravenous
antibiotics, the authors assumed that the frontal sinusitis
found using MRI was the main cause in that case. In
addition, the sphenoid sinus was not inflamed in this
patient. Given the patient’s afebrile status and normal
total white blood cell count in the present case, it was
supposed that the preceding influenza A infection
had caused the frontal sinusitis. MRI was urgently
scheduled and performed on this patient to rule out an
intracranial cause of the acute ptosis combined with
headache, such as intracranial bleeding, the rupture of
a posterior communicating artery aneurysm, and mass
compression. The MRI also immediately ruled out other
concerns, including midbrain infarction and cavernous
sinus thrombosis as a complication of sinusitis.
Owing to the absence of facial anhidrosis or pupil
constriction, Horner’s syndrome could also be ruled out.
Another differential diagnosis was myasthenia gravis,
but this patient lacked typical myasthenia gravis lid
signs, fluctuating weakness, diplopia, and fatigability.
Myositis affecting only the LPS was another possible
differential diagnosis.'*!* However, MRI did not reveal
any evidence of an inflamed or injured LPS, and the
patient was negative for serum acetylcholine receptor

antibodies. In addition, he confirmed a lack of any
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history of treatment with botulinum toxin on the upper
face.

This case should raise awareness of the possibility
of sinusitis complications. This case also shows that
preceding influenza A infection may contribute to the
development of isolated ptosis.

When ptosis is accompanied by other neurological
deficits such as ophthalmoplegia, pupillary miosis, or
mydriasis suggestive of CN I1I palsy, Horner’s syndrome,
imaging of the brain, orbits, or cerebrovascular system
should typically be performed on an urgent basis.'®
Computed tomography plays an important role in
ruling out serious intracranial abnormalities as a cause
of ptosis and achieving a rapid diagnosis of sinusitis
when cases have an atypical presentation. However,
contrast-enhanced MRI is the imaging modality of
choice and provides much more detailed findings of

the orbit and its surroundings.

Conclusion

There has been little focus on sinusitis associated
with palsy of the superior division of CN III. This report
describes an uncommon presentation of a pediatric
patient with palsy of the superior branch of CN III
presenting with only isolated ptosis caused by frontal
sinusitis. It highlights a potential complication of acute
sinusitis and raises awareness of a rare differential
diagnosis in isolated, unilateral ptosis. Diagnostic
neuroimaging may help the management of such

atypical cases.

Acknowledgments

We thank Tom Buckle from Scribendi (www.

scribendi.com) for editing a draft of this manuscript.

Ethics Approval

This report was approved by the Institutional
Review Board (IRB) of Police General Hospital,

Bangkok, Thailand (IRB number: Dh100-66). Informed

consent was obtained from the patient and his parents
to publish the details of this case. All confidential data

were kept in a secured database.

Disclosure

The author declares no conflicts of interest in this

work.

References

1. Latting MW, Huggins AB, Marx DP, Giacometti JN.
Clinical evaluation of blepharoptosis: distinguishing
age-related ptosis from masquerade conditions. Semin
Plast Surg. 2017;31(1):5-16.

2. Ng,Y.S., Lyons, Oculomotor nerve palsy in childhood.
Canadian journal of Ophthalmology/Journal Canadien
d’Ophtalmologie, 2005;40(5):645-53.

3. Lawson W, Reino AJ. Isolated sphenoid sinus disease:
an analysis of 132 cases. Laryngoscope. 1997.107(12):
1590-5.

4. Mirza MO, Mathai A, Owens A, et al. Acute unilateral
isolated ptosis as a complication of sinusitis in a post-
COVID-19 patient. BMJ Case Rep. 2023 May 2;16(5).

5. Richards BW, Jones FR Jr, Younge BR. Causes
and prognosis in 4,278 cases of paralysis of the
oculomotor, trochlear, and abducens cranial nerves.
Am J Ophthakmol 1992;113:489-96.

6. Stefanis L, Przedborski S. Isolated palsy of the superior
branch of the oculomotor nerve due to chronic erosive
sphenoid sinusitis. J Clin Neuroophthalmol 1993;
13:229-31.

7. Celebisoy N, Celebisoy M, Tokucoglu F, et al. Superior
division paresis of the oculomotor nerve: report of four
cases. Eur Neurol 2006; 56:50-3.

8. Chotmongkol V, Chainunsamit S. Superior branch
palsy of the oculomotor nerve caused by acute sphenoid
sinusitis. J Med Assoc Thai 1999; 82:410-3.

9. Ajinkya A. Kelkar, Sarang Pabalkar. Isolated
Unilateral Ptosis Presenting as a Complication of
Acute Rhinosinusitis: Case Report. Open Journal of
Otolaryngology2020;3(2): p.5-8.



10.

I1.

12.

Puangsricharoen B. Acute Unilateral Isolated Ptosis as a Complication of Frontal Sinusitis: A Case Report 89

Wendy Yen Nee See, Kala Sumugam, Visvaraja
Subrayan. Unilateral ptosis as the sole presenting
symptom in a case of partial third nerve palsy and
bilateral sphenoid sinusitis in a child. EyeSEA 2018;
13(1):68-72.

Lin CJ, Kao CH, Kang BH, et al. Frontal sinus
mucocele presenting as oculomotor nerve palsy.
Otorhinolaryngol Head Neck Surg 2002;126:588-90.
Park DY, Baek BJ. Superior Branch Palsy of the
Oculomotor Nerve Caused by Frontal Sinusitis. J
Craniofac Surg. 2016 May;27(3):e248-9.

13.

14.

15.

16.

El Mograbi A, Soudry E. Ocular cranial nerve
palsies secondary to sphenoid sinusitis. World J
Otorhinolaryngol Head Neck Surg 2017;3:49-53.
Court JH, Janicek D. Acute unilateral isolated ptosis.
BMJ Case Rep 2015;2015:bcr2014207720.
Abdrabou AM. Levator palpabrae superioris myositis
as an unusual cause of unilateral ptosis-case report.
Egypt J Radiol Nucl Med 2021;52.

Keene KR, Kan HE, van der Meeren S, et al. Clinical
and imaging clues to the diagnosis and follow-up of
ptosis and ophthalmoparesis. J Cachexia Sarcopenia
Muscle 2022 Dec;13(6):2820-34.



90 Thai J Ophthalmol Vol. 39 No. 2 Jul.-Dec. 2025

sg9uEtae : azasnaianiinanlsalytdadnieu

2

g
2,

[ —
. 9

Busayanut Puangsricharoen, MD

UwEaiNg WINAT3Y, N.U.

UNAnEa:

Tnguszasd: anzUdenmaniinainuaivanve laun Wienannndsgifiug (traumatic) 91nN13gNALEN
(mechanical) 99ns¥UUUsEam (neurogenic) MnnznduLiosniUdonmeauuss (myogenic) agslsAmunnizidon
manfiAnanUszamansaduil 3 Summsniulnssleiaiuinamiunndnaunulfiosnnn fidesenugthoinme
019 15 U Aifidenminsrennanuszamauesduil 3 Suwn srudulnsdedaiuinumhansniay

seaudiae: Winnelneeny 15 3 indeFensdrsdenn 2 u taedinsindebhidldninlnaaetugiosn
fiou 1 &Unti mamsransiadeulnvesgnauazgiusUnd nanisnsaaseeduwimanliituinuaieasithamy
Tnssladasniauuaniifodosouy vilasamzinssdsfanimngude TngldwuaruRnunifingdodum (evator
palpabrae superioris) Q‘L’J’J8167%’11mﬁﬁaéf&dwLﬁuﬂszamamaué’uﬁ 3 Sumn saudulnssleifarivsnamiwinsnay
amzdenaanmendathelasuenujiusahmasnsdunadudondunan 5 Ju

aqd: Wnsdlvidaniuinavihandniauneliifnussamaneadud 3 sunnld Gsoraudonnzidenamnedng

v

e nsmdnuddliiuiwaunsndouvednsludadnavuazaudrrglunsidadegirefunmedenaandieien

U

Fansnsraserauslwianiiirusnaalewaziaunsarislun1sinadelunsdifnenil

Ara1Agy: Uszamausadudl 3, suwin, Ussamnasdenisunis, win, Wasnaian, ledasniau

NGUINA 19NEIUIAI1TID

Footnotes and Financial Disclosures
Originally receive: 24/9/2024
Final revision: 12/11/2025
Accepted: 13/11/2025
Corresponding author: Busayanut Puangsricharoen
Department of Ophthalmology, Police General Hospital, Bangkok, Thailand
Tel.: +662 207 6000
Fax: +662 252 8080
Email: busayanutp126@gmail.com



91

Thai J Ophthalmol 2025;39(2):91-96. o
Case Report/Siemuujuoel

Adult Orbital Xanthogranuloma: A Case Report
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Sunisa Sintuwong, MD, MPPM, MSc”

Abstract

Objectives: To report a rare case of adult orbital xanthogranuloma (AOX).

Methods: We describe a 39-year-old Thai woman with progressive bilateral eyelid swelling and for 5 years and
yellowish discoloration of the left lower eyelid for 2 years.

Results: An earlier biopsy of the left lacrimal gland at another hospital showed dacryoadenitis. She received
oral prednisolone with good initial response, but symptoms recurred after discontinuation. At presentation, she had
bilateral eyelid swelling, yellowish discoloration of the left lower eyelid, bilateral lacrimal glands enlargement, and
right eye proptosis, without infection. Orbital computed tomography (CT) demonstrated mildly enhancing infiltrative
soft tissue in both periorbital regions and lacrimal glands, without bony destruction. A repeat biopsy of the yellowish
lesion revealed foamy macrophages and small lymphoid cells. No systemic involvement was identified. Clinical and
histopathological findings supported a diagnosis of AOX, the rarest subtype of adult orbital xanthogranulomatous
disease (AOXGD AXDO). Oral corticosteroid therapy was initiated.

Conclusions: AOX is a rare orbital disorder that should be considered in the differential diagnosis of orbital
disease. Systemic evaluation is essential due to potential associations in other subtypes. Although various treatment
approaches have been reported, no standard therapy exists. Further studies are required to clarify disease mechanisms

and management.

Keywords: Adult orbital xanthogranuloma, xanthogranulomatous disease, orbit, eyelid swelling, non-Langerhans

cell histiocytosis, corticosteroid therapy
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Introduction

Orbital xanthogranulomatous disease belongs
to class II non-Langerhans cell histiocytoses and
represents a distinctly uncommon clinical condition 6.
It encompasses a heterogeneous spectrum of
rare disorders that share characteristic cutaneous
manifestations and histopathological profiles.
Four clinical subtypes are recognized: adult-onset
xanthogranuloma (AOX), adult-onset asthma and
periocular xanthogranuloma (AAPOX), necrobiotic
xanthogranuloma (NBX), and Erdheim—Chester
disease (ECD). Systemic manifestations and multi-
organ involvement may occur in some subtypes.

The true prevalence of orbital xanthogranulomatous
disease remains unknown, as no population-based
epidemiological studies have been published. Available
data are limited to case reports and small series. Among
the subtypes, NBX appears to be the most frequently
reported, followed by ECD and AAPOX, whereas AOX

is considered the least common form?>.

We report a case of AOX, the least common

subtype.

Case Report

A 39-year-old woman with a history of
thyrotoxicosis (currently euthyroid) presented with
progressive, painless bilateral upper eyelid swelling
for 5 years without lower eyelid involvement. Three
years earlier, she had been evaluated at a government
hospital in Bangkok, where she underwent an incisional
biopsy. The pathological result was dacryoadenitis.
She was prescribed oral steroids, with good response,
but discontinued treatment on her own after 2 months
and was lost to follow-up. Her bilateral upper eyelids
swelling recurred within a few months. Six months prior
to presentation at our hospital, she developed bilateral
lower eyelid swelling and yellowish discoloration
of the left lower eyelid, accompanied by periocular
discomfort (Figure 1A).

i . ' P’ . Vol ¥
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Figure 1 A 39-year-old Thai woman presented progressivepainless bilateral upper and lower eyelids swelling for 5 years and yellow skine discoloration
at left lower eyelid for 2 years. Bilateral lacrimal gland enlargements and proptosis of her right eye were detected. There were no other signs
and symptoms of infection (A). CT scan of the orbit showed mild enhancing infiltrative soft tissue in both periorbital areas and lacrimal
glands without bony destruction (B, C). An incisional biopsy was conducted at the area of yellow skin discoloration, which revealed the
presence of foamy macrophages and small lymphoid cells in H & E (D, E), Positive for CD 68 (F), factor XIIIa (G) and negative for CDIa
(H) and SI00 (I). No systemic involvement has been detected in this patient. Based on her clinical and histopathological feature, a diagnosis
of adult orbital xanthogranulomatous disease. adultxanthogranulomatous disease of the orbit (AOX) subtype was made. Oral prednidolone

1 mg/kg/day was prescribed. The patient responded well to it.
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Examination:

- Best corrected VA: 20/20 OU

- IOP: 16 mmHg OU

- Bilateral upper and lower eyelid swelling
with a painless, well-circumscribed, firm mass in the
superolateral region

- Yellow discoloration above the left lower eyelid
mass

Extraocular movements: full in all directions

Hertel exophthalmometry: 14 mm OD, 12 mm
OS

- No palpable lymphadenopathy

- Cardiopulmonary and systemic examinations:

within normal limits

Investigations:

- Contrast-enhanced orbital computed
tomography (CT) (Figure 1B and 1C): mild bilateral
proptosis; mildly enhancing infiltrative soft tissue

involving both periorbital regions and lacrimal glands;

no bony destruction; and extraocular muscles and
orbital fat are unremarkable.

- Histopathology: aggregates of foamy
macrophages and small lymphoid cells (Figure 1D
and 1E).

- Immunohistochemistry: positive for factor
CD68 (Figure 1F), Xllla (Figure 1G); negative for
CDla (Figure 1H) and S-100 (Figure 11).

- Systemic evaluation: normal complete blood
count (CBC), echocardiogram, chest-abdomen
computed tomography, and long-bone radiographs.

A diagnosis of AOX was made. Oral corticosteroid
therapy (1 mg/kg/day) was initiated, with the dosage
tapered by 10 mg every two weeks. She responded well
to treatment; eyelid swelling decreased and discomfort
resolved (Figure 2). We planned to maintain oral
corticosteroids at 10 mg for at least six months. If

clinical worsening occurs, immunosuppressive drugs

will be considered.

Figure 2 The patient at the 3-month follow-up after oral prednisolone treatment.

Discussion

Within the group of non-Langerhans cell
histiocytoses, orbital xanthogranulomatous disease
is categorized as class II and is considered rare'®.
No epidemiological study has provided population-
based prevalence figures, and current knowledge is
derived almost entirely from isolated case reports
and small series. Among the four subtypes, NBX
is most frequently reported, followed by ECD

and AAPOX, with AOX representing the least
common presentation®¢. The initial description of
adult-onset xanthogranuloma was reported in 1963
by Gartmann and Tritsch. Approximately 10% of
juvenile xanthogranulomas are found in adults**. Most
cases occur in middle-aged patients, with no gender
predilection, presenting as well-circumscribed, firm,
yellow-orange lesions predominantly in the head and

neck*.
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AOX is the least common subtype and usually
has a favorable prognosis without systemic disease.
AAPOX s associated with asthma and may present with
lymphadenopathy and elevated IgG levels'. NBX is
characterized by ulcerated, fibrosing cutaneous lesions
and is frequently associated with paraproteinemia and
multiple myeloma’. ECD represents the most aggressive
subtype, involving progressive fibrosclerosis of orbital
and systemic tissues, with a high mortality rate despite
treatment’.

Despite clinical variability, all subtypes of
AOXGD demonstrate overlapping histo-pathological
features, notably aggregates of foamy histiocytes,
lymphocytes, plasma cells, and Touton giant cells.
Immunohistochemically, the foamy histiocytes are
strongly positive for CD68, CD163, and factor Xllla,
but negative for CD1a and S-100°.

Our patient’s clinical presentation—progres-
sive eyelid and periorbital swelling with yellowish
discoloration of the left lower eyelid and bilateral
lacrimal gland enlargement, but no systemic
involvement—was consistent with AOX. She responded
well to oral corticosteroid therapy.

At present, there is no disease-specific targeted
therapy available for AOX. Treatment approaches
reported include corticosteroids (topical, intralesional,
systemic), alkylating agents such as chlorambucil
and melphalan, antimetabolites, interferon alpha-2b,
radiotherapy, plasmapheresis, and carbon dioxide laser
therapy. Prognosis for AOX remains more favorable

compared with other subtypes.

Conclusion

Adult orbital xanthogranuloma (AOX) is an
uncommon subtype of orbital xanthogranulomatous
disease that can mimic other orbital inflammatory

conditions. Our case highlights the importance of

considering AOX in the differential diagnosis of
persistent eyelid and lacrimal gland swelling with
characteristic yellowish discoloration. Histopathology
remains essential for confirmation, and systemic
evaluation is mandatory to exclude associated
subtypes with multi-organ involvement. Although
corticosteroids remain the mainstay of treatment,
long-term management strategies have yet to be
standardized. Greater awareness and further studies are
required to improve understanding of disease behavior,
guide treatment, and optimize outcomes for affected

patients.
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Specific Ocular Findings Leading to the Diagnosis of
Early-Onset Neurofibromatosis Type 2

Pittaya Phamonvaechavan, MD', Subongkoch Subhadhirasakul MD',
Rawi Jongpipatchai, MD!, Supathida Jiamsawad, MD!'

Abstract

Background: Neurofibromatosis type 2 (NF2) genetic disorder primarily characterized by the central nervous
system tumors, including intracranial schwannomas and meningiomas.Diagnosis is often delayed due to variable
presentations, especially in pediatric patients where ophthalmologic abnormalities may be the earliest sign.

Case Presentation: A 4-year-old boy referred for ocular evaluation due to multiple café-au-lait macules.
Initial examination revealed reduced visual acuity, bilateral iris mammillation, and left retinal hamartoma, raising
suspicion of NF2. Despite glasses being prescribed, the patient was lost to follow-up and returned at age 8 with left eye
visual deterioration. Subsequent examination identified a flame-like epiretinal membrane (ERM) in the right eye and
a combined hamartoma of the retina and retinal pigment epithelium (CHRRPE) in the left eye. Magnetic Resonance
Imaging (MRI) confirmed multiple cranial nerve schwannomas and a left optic nerve sheath meningioma (ONSM),
confirming the NF2 diagnosis at age 10.

Discussion: Pediatric NF2 can present with distinctive ocular findings: cortical cataracts, ERMs, CHRRPE,
and ONSMs, which may precede neurological symptoms. Early recognition of NF2 ocular signs is crucial for timely
diagnosis and management, potentially reducing morbidity.

Conclusion: This case highlights importance of thorough ophthalmologic evaluation in NF2 children. Early

diagnosis can guide appropriate multidisciplinary management, improving prognosis in pediatric NF2 patients.

Keywords: Retinal hamartoma, Pediatric ophthalmology, Optic nerve sheath meningioma, Neurofibromatosis

Type 2, Neurofibromatosis, Pediatric neurofibromatosis

!Department of Ophthalmology, Faculty of Medicine Siriraj Hospital,
Mahidol University, Bangkok 10700, Thailand
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Background

Neurofibromatosis type 2 (NF2) is a rare inherited
disorder characterized by central nervous system
tumors, predominantly intracranial schwannomas
and meningiomas.' First described by Wishart in
1822 as a case of skull, dura mater, and brain tumors
causing deafness!, NF2 has an estimated incidence
ranging from 1 in 25,000 to 1 in 87,410 live births**.
Bilateral vestibular schwannomas are the hallmark
of NF2, but patients are also prone to develop other
tumors, including multiple meningiomas, gliomas,
and neurofibromas®”’. Ocular lesions, neuropathies,
skin surface tumors, and glial hamartia are additional
characteristic manifestations®”’. Genetic studies
have linked NF2 to mutations of the NF2 gene on
chromosome 22q12, resulting in multiple tumor
development in nerve sheaths, with over half of cases
representing de novo mutations®”’.

NF2 clinical courses are variable, ranging from
early-onset multiple tumors to lifelong asymptomatic
presentations®®. Diagnosis primarily relies on magnetic
resonance imaging (MRI), potentially supported by
genetic confirmation of NF2 gene mutations. The
2018 revised Neurofibromatosis Type 2 Diagnostic
Criteria, based on the Manchester criteria for NF2,
aid in diagnosis'’. However, definitive diagnosis can
be delayed due to the rarity of NF2 and its diverse
clinical manifestations. Older adolescents and adults

typically present with vestibular schwannomas, while

ophthalmologic abnormalities are common in children
and young adolescents''. This case report illustrates
the characteristic ocular features that may present at a
young age without neurologic or auditory symptoms,

resulting in a 6-year diagnostic delay in this instance.

Case Presentation

A 4-year-old boy, referred by a pediatrician for
ocular evaluation due to multiple café-au-lait macules
on all extremities, presented with visual acuity of
20/100 in the right eye and 20/60 in the left (picture
chart). Anterior segment examination revealed bilateral
iris mamillation and a left focal cortical cataract.
Fundus photography showed normal optic discs
bilaterally, a right epiretinal membrane (ERM), and a
left retinal astrocytic hamartoma (Figure 1A). Glasses
were prescribed according to cycloplegic refraction
(right eye, -1.00 -0.50 X 20; left eye, -1.50 -2.50 X
145), after which the patient was lost to follow-up.

During this period, the patient underwent bilateral
lateral rectus recession for exotropia at a private
hospital at age 6. At age 8, he returned to the eye clinic
due to gradual vision loss in the left eye. Examination
revealed finger-counting visual acuity in the left eye, a
focal cortical cataract, and a relative afferent pupillary
defect in the left eye. Fundus photography showed a
pale disc and retinal hamartoma in the left eye, with

an ERM in the right eye (Figure 1B).



Phamonvaechavan P, et al. Specific Ocular Findings Leading to the Diagnosis of Early-Onset Neurofibromatosis Type 2 99

Figure 1 (A) Initial fundus photography of a 4-year-old boy showing an epiretinal membrane (arrowhead) in the right eye and

a retinal hamartoma (arrow) in the left eye. (B) Fundus photography at age 10 years depicting an epiretinal membrane

(arrowhead) in the right eye, along with a pale optic disc and a retinal hamartoma (arrow) in the left eye.

Investigations

Spectral-domain optical coherence tomography
revealed a unique, flame-like ERM pattern in the
vitreous of the right eye and a combined hamartoma of
the retina and retinal pigment epithelium (CHRRPE)
in the left eye (Figure 2). As NF2 was suspected,
the boy was referred to the hospital’s genetic clinic
for further evaluation. He reported no hearing or
neurological problems, and there was no family
history of neurofibromatosis. Although his mother
had nonspecific café-au-lait macules, she lacked other

neurofibromatosis-associated symptoms.

MRI of the brain and orbits revealed multiple
enhancing masses in bilateral cranial nerves (CN)
V, right CN VI, bilateral CN VII, bilateral CN VIII,
bilateral CN IX, bilateral CN X, and bilateral CN XI,
suggestive of multiple schwannomas. A left optic nerve
sheath meningioma (ONSM), a meningioma to the right
of the cervicomedullary junction, and pressure on the
optic nerve and left extraocular muscles (especially the
left inferior rectus) were also detected. This pressure
caused atrophic changes in the left optic nerve with
optic neuropathy.

Based on these clinical and investigational
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findings, the patient met the NF2 diagnostic criteria'’,

and a definitive diagnosis of NF2 was established

at age 10. A multidisciplinary clinical evaluation

(otolaryngologist, pediatric neurologist, and neuro-

surgeon) was initiated. An audiogram and other hearing

tests were unremarkable.

Figure 2 Spectral-domain optical coherence tomography illustrates the distinctive flame-like pattern of an epiretinal membrane

extending into the vitreous in the right eye, and a combined hamartoma involving the retina and retinal pigment

epithelium in the left eye.

Outcomes And Follow-Up

Due to the pressure effect of the meningioma
involving the left optic nerve sheath, tumor removal
was recommended to preserve left-eye vision. However,
the patient’s parents opted for close monitoring of the
boy’s symptoms instead.

Six months later, brain and whole-spine MRI
(Figure 3) revealed increases in the sizes of the bilateral
vestibular schwannomas, bilateral Meckel’s cave
schwannomas, right jugular foramen schwannomas,
the cisternal part of right CN XII schwannomas, the

left optic nerve meningioma, and the meningioma to

the right of the cervicomedullary junction extending
to the C2 level. Left eye proptosis was also noted.
Subsequently, the boy underwent left frontotemporal
craniectomy with gross total resection of the orbital
and tuberculum meningiomas to protect left eye vision.
There were no immediate postoperative complications.
One-month postoperative MRI showed no obvious
residual tumor and a 50% improvement in proptosis.
Additionally, radiation therapy was administered for
the vestibular schwannomas. Tumor removal at the
foramen magnum is planned upon completion of

radiotherapy.
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Figure 3 MRIT1-weighted images postgadolinium in axial and coronal planes demonstrate multiple tumors. (A) Left optic nerve

sheath meningioma; (B) bilateral vestibular schwannomas (arrows); (C) right-sided meningioma at the cervicomedullary

junction in axial and (F) sagittal views; (D) schwannoma on the left planum sphenoidale, partially extending to the

pituitary fossa; and (E) meningiomas at the L4 and L5 nerve roots (arrows).

Discussion

NF2 is a rare, autosomal dominant disorder
characterized by tumor predisposition. Early- and
adult-onset NF2 exhibit distinct clinical presentations.
Adult-onset NF2 typically manifests as hearing loss,
tinnitus, or positional imbalance, indicative of CN VIII
dysfunction'*'*. Conversely, pediatric NF2 patients
often present with nonvestibular nerve schwannomas
(such as spinal cord tumors), extravestibular CN

involvement, or ophthalmological symptoms!?-4,

Gugel et al. reported a median age of diagnosis of
11 years (range 1-17 years) for nonfamilial NF2,
with ophthalmological manifestations being the most
common presenting symptom (49%)"'.

The patient described in this case report, a 4-year-
old male with no family history of neurofibromatosis,
initially presented with multiple café-au-lait macules
on his extremities. Progressive blurry vision, predo-
minantly in the left eye, developed subsequently.

Ophthalmological examination revealed a cortical
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cataract, a vertical flame-like ERM, CHRRPE, an
astrocytic hamartoma, and an ONSM—all indicative
of NF2'*!', Despite the absence of auditory symptoms,
these NF2-specific ocular findings enabled an early
diagnosis.

Several ocular findings of NF2 have been
described in the literature, such as posterior subcapsular
cataracts, wedge-shaped cortical cataracts, ERMs,
and CHRRPE!*! In adults, ERMs may be associated
with various retinal diseases and may not be a primary
indicator of NF2. However, in children, ERMs are an
important diagnostic finding for NF2. Several studies
have reported a characteristic pattern of unusual, flame-
like ERMs extending to the vitreous in spectral-domain
optical coherence tomography findings!®'8, This pattern
is consistent with the ocular manifestations observed in
the present case. Importantly, recognition of ERMs in
children may facilitate early diagnosis of NF2, even in
neurologically asymptomatic individuals with a severe
phenotype of NF2".

Furthermore, the present case shares similarities
with a previously reported case of a 9-year-old boy
who presented with CHRRPE, multiple presumed
retinal astrocytic proliferations, and retinal astrocytic
hamartomas®. These hamartomas, considered a type of
glial tumor of the retinal nerve fiber layer, are typically
associated with tuberous sclerosis?'. However, retinal
astrocytic hamartomas can also be incidental findings
on retinal examination and are rarely reported in
neurofibromatosis patients.

Several studies have established a relationship
between retinal hamartomas, CHRRPE, and NF2.
In some instances, retinal hamartomas have been
reported as a leading sign preceding the development
of vestibular schwannomas?. Similarly, a meta-analysis
revealed that retinal hamartomas were observed before
the clinical diagnosis of NF2 in 11 out of 25 cases®.

These findings suggest that retinal hamartomas may be

a clue for diagnosing NF2. Recently, ERMs in children
have been proposed as a diagnostic criterion for NF2°,

The progressive visual impairment in our reported
case was caused by an ONSM compressing the left
optic nerve. ONSMs are rare in pediatric patients, with
an estimated prevalence of 1:95 000 to 1:525 000%*.
Vision loss, optic atrophy, and optociliary shunt vessels
constitute the classic clinical triad of ONSMs. In the
present case, the ONSM was located in the intraconal
part of the left orbit, directly compressing the left optic
nerve.

Evidence supporting the association between NF2
and ONSM is growing. Bosch et al. reported a strong
association between ONSMs and NF2 in a case series
of NF2 patients.? Their findings also suggest that there
is an increasing awareness of the potential presence of
NF2 in patients diagnosed with ONSM.

Strabismus, reported in 52% of NF2 patients,
can manifest as either comitant strabismus (exotropia,
esotropia, or mixed horizontal and vertical deviation)
or as cranial nerve palsies affecting CN III, CN 1V, or
CN VI*. Our patient was diagnosed with exotropia and
underwent bilateral lateral rectus recession. Strabismus
has been documented in NF2 patients and may be the
initial manifestation of NF2'!.

Children of NF2-affected parents are typically
managed by NF2 specialists and undergo routine
clinical screening and genetic testing, which facilitates
timely diagnosis. In contrast, children without a family
history of NF2 often face delayed diagnoses due to a
lack of clinical awareness of initial symptoms. Children
without vestibular schwannoma presentations have a
mean diagnostic delay that is more than 12 months
longer than that for children with a familial history
of neurofibromatosis®!%. Presentations involving
nonvestibular tumors in childhood may suggest
more aggressive forms of neurofibromatosis!*?’.

Diagnosing NF2 at a young age can be particularly
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challenging, leading to frequent diagnostic delays?.
Younger patients often exhibit more ophthalmologic
signs and symptoms than older patients. Thorough
ophthalmologic examinations are crucial for diagnosing
rare inherited diseases such as NF2. Early recognition
of NF2-specific ocular findings may enhance awareness
and facilitate prompt diagnosis in pediatric patients.
In summary, the ophthalmic findings of NF2 can
be subtle, necessitating a dilated fundus examination to
detect peripheral cortical cataracts, ERMs, and retinal
hamartomas. Our case exhibited all NF2-specific ocular
findings: cortical cataracts, ERMs, retinal hamartomas,
and ONSMs. Such findings are critical for diagnosing
NF2, particularly in early-onset cases. Spectral-domain
optical coherence tomography can reveal the distinctive
flame-like pattern of ERMs. Early diagnosis and
appropriate management can reduce morbidity in NF2

patients and significantly enhance their survival rate.

Learning Points/Take Home Messages

* Neurofibromatosis type 2-specific ocular
findings are crucial for diagnosing the condition in
early-onset cases.

¢ Inyoung children, optical coherence tomography
effectively demonstrates the unique flame-like pattern
of epiretinal membranes.

» Early diagnosis, optimal management, and
a multidisciplinary team approach are essential for
reducing morbidity and improving the survival of

patients with neurofibromatosis type 2.
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393 Choroidal Vascularity Index Changes after Treatment of Persistent
Central Serous Chorioretinopathy with either Spironolactone or Half-Dose

Photodynamic Therapy

M 64

Figure 1 Enhanced-depth optical

coherence tomography central
B-scan of the left eye (left
panel). Following binarization,
the choroid was divided into
dark (vascular lumen) and bright
(stroma) pixels. A region of
interest (highlighted in yellow)
with a width of 1,500 Wm
centered on the foveal center
was selected to compute the
choroidal vascularity index (CVI).
#Unpaired t-test for continuous
data and Chi-square test for
categorical data

399 Effects of Dexamethasone Implant on Contralateral Central Foveal and
Subfoveal Choroidal Thickness in Unilateral Uveitic Macular Edema

w77 600

500
400
300
200
100

ipsilateral eye CFT contralateral eye CFT ipsilateral eye SFCT

M Baseline 1st month 3rd month 6th month

contralateral eye SFCT

Graphic 1 Change of CFT and SFCT measurements of ipsilateral and contralateral eyes at baseline, 1st, 3rd and

6th month after intravitreal Ozurdex® implantation
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394 Acute Unilateral Isolated Ptosis as a Complication of Frontal Sinusitis: A
Case Report

%11 85

=%

Figure 2 Photographs of the patient. The nine cardinal positions of gaze.
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1599 Adult Orbital Xanthogranuloma: A Case Report

MU 92

Figure 1 A 39-year-old Thai woman presented progressivepainless bilateral upper and lower eyelids swelling for 5
years and yellow skine discoloration at left lower eyelid for 2 years. Bilateral lacrimal gland enlargements and
proptosis of her right eye were detected. There were no other signs and symptoms of infection (A). CT scan
of the orbit showed mild enhancing infiltrative soft tissue in both periorbital areas and lacrimal glands without
bony destruction (B, C). An incisional biopsy was conducted at the area of yellow skin discoloration, which
revealed the presence of foamy macrophages and small lymphoid cells in H & E (D, E), Positive for CD 68 (F),
factor Xllla (G) and negative for CDIa (H) and SI00 (I). No systemic involvement has been detected in this patient.
Based on her clinical and histopathological feature, a diagnosis of adult orbital xanthogranulomatous disease.
adultxanthogranulomatous disease of the orbit (AOX) subtype was made. Oral prednidolone 1 mg/kg/day was
prescribed. The patient responded well to it.

M1 93

Figure 2 The patient at the 3-month follow-up after oral prednisolone treatment.



Thai J Ophthalmol Vol. 39 No. 2 Jul.-Dec. 2025 11

5o Specific Ocular Findings Leading to the Diagnosis of Early-Onset
Neurofibromatosis Type 2

%1 99

Figure 1 (A) Initial fundus photography of a 4-year-old boy showing an epiretinal membrane (arrowhead) in
the right eye and a retinal hamartoma (arrow) in the left eye. (B) Fundus photography at age 10 years
depicting an epiretinal membrane (arrowhead) in the right eye, along with a pale optic disc and a retinal
hamartoma (arrow) in the left eye.

%1 100

Figure 2 Spectral-domain optical coherence tomography illustrates the distinctive flame-like pattern of an epiretinal

membrane extending into the vitreous in the right eye, and a combined hamartoma involving the retina
and retinal pigment epithelium in the left eye.
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Figure 3 MRI T1-weighted images postgadolinium in axial and coronal planes demonstrate multiple tumors.
(A) Left optic nerve sheath meningioma; (B) bilateral vestibular schwannomas (arrows); (C) right-sided
meningioma at the cervicomedullary junction in axial and (F) sagittal views; (D) schwannoma on the left

planum sphenoidale, partially extending to the pituitary fossa; and (E) meningiomas at the L4 and L5
nerve roots (arrows).
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