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EDITORIAL

Non—indocyanine green angiograph
diagnostic criteria for polypoidal
choroidal vasculopathy

Among Asian patients with neovascular age-related
macular degeneration, the proportion of polypoidal
choroidal vasculopathy (PCV) based on indocyanine green
angiography (ICGA) findings has been estimated to be
up to 60% in clinic-based case series.!'? The current gold
standard for diagnosing PCV requires ICGA, which is an
expensive and potentially harmful procedure that may not
be readily available in many ophthalmic centers.

The Asia-Pacific Ocular Imaging Society PCV Workgroup
has recently published the diagnostic criteria for naive PCV
that do not require the use of ICGA.? The presence of three
major criteria — sub-retinal pigment epithelium ring-like
structure on cross-sectional optical coherence tomography
(OCT), complex retinal pigment epithelium elevation on en
face OCT, and sharp-peaked pigment epithelial detachment
on cross-sectional OCT — achieved an area under the
receiver operating characteristic curve (AUC) of 0.90,
sensitivity of 0.75, specificity of 0.91, positive predictive
value of 0.93, and negative predictive value of 0.68. When
the criteria were applied by both residents and specialists,
an accuracy of 82% was achieved. These diagnostic criteria
provide a practical, quick, and non-invasive method for
differentiating PCV from typical wet age-related macular
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degeneration, especially in clinical settings that ICGA is
not accessible. It is supported that ICGA can be dispensed
with under most conditions. When en face OCT was not
available, the combination of the remaining two spectral-
domain OCT-based criteria achieved an AUC of 0.82. The
absence of these diagnostic criteria did not exclude the
diagnosis of PCV.

Based on multimodal imaging and histologic studies, the
terms ‘polypoidal lesion’ and ‘branching neovascular
network” were recommended, instead of ‘polyp’ and
‘branching vascular network’, respectively, which are
based on ICGA appearance.
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IVI (r=0.488-0.573,p<0.001). In multivariate regression
analysis, the previous IVI number (b=0.55, p=0.04) was
an independent predictor of IOP at 5 minutes after IVI.
Conclusion: Transient but substantial IOP elevation
shortly after IVI of anti-VEGF was positively correlated
with the number of previous IVIs; this could be used to
stratify patients for IOP spike prophylaxis, especially
those with advanced glaucoma at risk of further optic
nerve damage secondary to acute ocular hypertension.
Ophthalmologists should assess patient susceptibility
to glaucomatous damage, along with the risks and
complications of prophylaxis for IOP spike prevention.

Abstract

Purpose: To investigate the patterns and predictors of
intraocular pressure (IOP) changes after intravitreal
injection (IVI) of anti-vascular endothelial growth factor
(anti-VEGF).

Methods: This study enrolled 32 men and 16 women
(mean age, 65.3+12.3 years) who underwent IVI of
anti-VEGF between January and March 2020 in our
department. IOPs were measured using Goldmann
applanation tonometry. Potential predictors included
age, sex, lens status, axial length, history of glaucoma,
number of previous IVIs, diagnosis, and post-injection

vitreous reflux. Key words: Bevacizumab; Glaucoma; Intraocular pressure;
Results: The respective mean IOP was 16.2 mmHg, Intravitreal injections; Retina

32.7 mmHg, 21.7 mmHg, and 18.3 mmHg at baseline

and at 5, 15, and 30 minutes after IVI. IOP elevation of Introduction

>15 mmHg was observed in 48% of eyes at 5 minutes

after IVI; all spikes resolved and the IOP reduced to Intravitreal injection (IVI) of anti-vascular endothelial growth
<21 mmHg within 60 minutes. Previous IVI number factor (anti-VEGF) is widely used for the treatment of various
(r=0.346, p=0.016) and baseline IOP (r=0.304, p=0.04) retinal pathologies such as neovascular age-related macular
were associated with IOP at 5 minutes after IVI. Baseline degeneration,'? diabetic macular edema,’ and retinal venous
IOP was associated with IOPs at 15 and 30 minutes after occlusion.* Although IVI is a safe procedure, complications

have been reported, including acute angle closure® and
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substantial short-term elevated intraocular pressure (IOP)
leading to retinal arterial occlusion.® Sudden expansions of
vitreous volume are presumably responsible for these short-
term increases in IOP immediately after IVI of anti-VEGF.
Nonetheless, the application and protocol of IOP monitoring
after IVI varies among institutions. Although the effects of
elevated IOP might be transient, visual damage might occur,
especially in patients with preexisting glaucoma. Research in
animal models has shown that acutely elevated IOP can lead
to axonal transport blockade to the optic nerve head,” as well
as reduced juxtapapillary retinal and optic nerve head blood
flow; if the IOP remains uncontrolled, these changes can
result in ocular ischemia and functional damage.® Because
the central vision is usually already impaired in patients
with retinal disorders that require anti-VEGF treatment, it is
important to preserve their peripheral vision and optic nerve
function, both of which are important for night vision and
activities of daily living. Any substantial increase in IOP (ie,
an IOP spike) should be avoided and timely treatment should
be offered to patients with sustained IOP elevation. To the best
of our knowledge, there is no guideline for monitoring short-
term IOP changes after IVI of anti-VEGF; furthermore, there
have been limited studies concerning predictors of severe IOP
spikes.? Thus, this study aimed to examine the frequency and
severity of IOP elevation at 5, 15, and 30 minutes after IVI of
anti-VEGF and to determine predictors of elevated IOP that
can be used for risk stratification.

Materials and methods

This prospective study was approved by the Joint Chinese
University of Hong Kong-New Territories East Cluster
Clinical Research Ethics Committee (Ref: CRE-2019.162).
Informed consent for enrollment in the study was obtained
from each patient. All procedures were conducted in
accordance with the principles of the Declaration of Helsinki.
Patients were enrolled if they underwent IVI of anti-VEGF
between January 2020 and March 2020 in the Department
of Ophthalmology and Visual Sciences, Prince of Wales
Hospital. Exclusion criteria were known diagnosis of
secondary glaucoma (including uveitic glaucoma, neovascular
glaucoma, pigmentary glaucoma, pseudoexfoliation, and
iridocorneal endothelial syndrome); a history of glaucoma
surgery or laser procedures; and/or the use of systemic,
regional, and topical steroids within 1 month of IVI.

One eye from each patient was included; the lens status,
baseline IOP, and axial length were measured before IVI.
IVIs were performed by two qualified retinal surgeons
using standardized techniques and instruments. Each
procedure was performed under topical anesthesia with 0.5%
proxymetacaine, without the application of IOP-lowering
eye drops. Povidone iodine (5%) was used to irrigate the
conjunctival fornices, while povidone iodine (10%) was used
to disinfect the lid margin and periorbital skin. A skin drape
and lid speculum were applied; 0.05 mL of ranibizumab or
aflibercept was then injected through displaced conjunctiva
over the infero- or supero-temporal quadrant using 30-gauge
needles; injections were performed at 3.5 mm and 4 mm

HKJOphthalmol & Vol.25 No.I
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behind the limbus in pseudophakic and phakic eyes,
respectively. Firm pressure was applied to the injection site
with a cotton-tip applicator for at least 5 s immediately on
retrieval of the injection needle to minimize vitreous reflux.
Light perception vision was checked after each injection;
anterior chamber paracentesis was performed in patients who
exhibited loss of visual function. Finally, the ocular surface
was irrigated with 0.5% levofloxacin eye drops.

IOP at 5, 15, and 30 minutes after IVI was measured in an
upright position using Goldmann applanation tonometry. For
eyes with IOP of >21 mmHg at 30 minutes after IVI, additional
measurements were performed at 45 and/or 60 minutes
(until the IOP was <21 mmHg). Eyes with persistent IOP of
>21 mmHg at 60 minutes after IVI were administered topical
IOP-lowering medications and re-examined the next day. All
IOPs were measured twice and the mean value was recorded
when the difference was <2 mmHg. A third measurement was
performed when the difference was >2 mmHg; the median
of the three measurements was then recorded. The presence
of vitreous reflux from the injection site and the requirement
for anterior chamber paracentesis after IVI were documented.

Statistical analysis was performed using SPSS Advanced
Statistical Software, version 11.0 (Chicago, IL, USA). Two-
tailed Pearson correlations and Student’s ¢ tests were used to
determine the correlations of IOPs at 5, 15, and 30 minutes
after IVI with potential predictors of IOP changes (eg, age,
sex, diagnosis, lens status, axial length, history of glaucoma
[defined as the use of IOP-lowering medications with clinical
evidence of glaucomatous optic neuropathy], presence of

Table 1. Demographics and clinical characteristics of patients who
underwent intravitreal injection (IVI) of anti-vascular endothelial
growth factor for the treatment of retinal pathologies”

Characteristic

Age,y 65.3+12.3

Sex
Female 16 (33.3)
Male 32 (66.7)

Diagnosis
Age-related macular degeneration 22 (45.8)
Diabetic macular edema 19 (39.6)
Retinal venous occlusion 4(8.3)
Others (punctate inner choroidopathy, 1(6.3)
juxtafoveal telangiectasia, and myopic choroidal
neovascularization)

No. of previous IVIs of anti-vascular endothelial 4.6+5.6

growth factor

Lens status

Phakic 32 (66.7)

Pseudophakic 16 (33.3)
Known history of glaucoma 4(8.3)
Axial length, mm 240+1.8
Vitreous reflux after IVI 6(12.5)

* Data are presented as meanzstandard deviation or No. (%) of patients
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vitreous reflux, and type of anti-VEGF injected). A p value
of <0.05 was considered statistically significant. Multivariate
regression analysis of statistically significant potential
predictors was performed to identify independent predictors
of IOP changes.

Results

In total, 32 men and 16 women (mean age, 65.3+12.3 years)
were included (Table 1). The most common diagnoses were
age-related macular degeneration (45.8%) and diabetic
macular edema (39.6%); other diagnoses comprised retinal
venous occlusion (8.3%) and others (6.3%; ie, punctate
inner choroidopathy, juxtafoveal telangiectasia, and myopic
choroidal neovascularization). Overall, 66.7% of patients
were phakic and 8.3% had a known history of glaucoma. The
mean axial length was 24.0+1.8 mm.

The mean IOP was 16.2+3.2 mmHg at baseline; it increased
to 32.7£10.5 mmHg at 5 minutes after IVI, then decreased
to 21.7+5.3 mmHg at 15 minutes and to 18.3+3.8 mmHg at
30 minutes. The mean differences from baseline were
164100 mmHg, 55+4.7 mmHg, and 2.1+3.3 mmHg,
respectively.

At 5 minutes after IVI, IOP had increased to =25 mmHg in
70.8% of patients (Table 2); moreover, IOP had increased by
=10 mmHg in 68.8% of patients. Notably, IOP had increased
to >50 mmHg in three patients (2.1%), with the maximum
value of 579 mmHg (an increase of 40.6 mmHg). At
15 minutes after IVI, IOP remained =25 mmHg in 22.9% of
patients. At 30 minutes after IVI, IOP remained =25 mmHg
in only 42% of patients; 20.8% of patients exhibited an
increase of =5 mmHg from baseline. At 45 minutes after IVI,
IOP in eight (16.7%) patients remained =21 (range, 21.1-
22.2) mmHg but reduced to <21 mmHg within 60 minutes.

No IOP-lowering medications were required, nor was
anterior chamber paracentesis necessary to prevent loss of
visual function. Vitreous reflux after IVI was noted in 12.5%
of patients.

The number of previous IVIs (r=0.346, p=0.016) and baseline
IOP (r=0.304, p=0.04) were associated with IOP at 5 minutes
after IVI. Baseline IOP was also associated with IOPs at 15
and 30 minutes after IVI (r=0.488-0.573, p<0.001) (Table 3).
Patient diagnosis was not associated with IOPs at 5, 15, or
30 minutes after IVI (Table 4). Multivariate regression
analysis showed that the number of previous IVIs (b=0.55,
standard error=0.26, p=0.04) was an independent predictor
of IOP at 5 minutes after IVI, after controlling for baseline
IOP (Table 5).

Discussion

Consistent with the findings in previous studies,'®!* the
present study showed substantial IOP spikes at 5 minutes
after IVI. However, these spikes were transient and the IOP
reduced to <21 mmHg at 30 minutes in 83.3% of patients.
In the remaining patients, the IOP continued to gradually
decrease to <21 mmHg at 60 minutes. At 30 minutes after
IVI, an IOP increase of 2.1+3.3 mmHg from baseline is
not clinically significant. This indicates that short-term
IOP elevation after IVI has a good safety profile. However,
at 5 minutes after IVI, 77% of patients had an IOP of
=40 mmHg; notably, three patients had an IOP of =50 mmHg.
Such IOP spikes secondary to sudden volume expansion in
the vitreous cavity can potentially deform the contour of the
lamina cribrosa at the optic nerve head," induce a reduction
in ocular perfusion pressure that exceeds the auto-regulatory
range of the optic nerve head blood flow,' and disturb axonal
transport.” In an animal study, low perfusion pressure was
associated with variable outer retinal layer damage and

Table 2. Intraocular pressure (IOP) at baseline and at 5, 15, and 30 minutes after intravitreal injection (IVI) of anti-vascular endothelial growth
factor”
I0P, mmHg Baseline 5 minutes after  Difference from 15 minutes after  Difference from 30 minutes after  Difference from
VI baseline IVI baseline IVI baseline
Mean 16.2+32 32.7+10.5 16.4+10.0 217453 5.5+4.7 18.3+3.8 2133
<0 0 0 0 0 5 0 15
0-<5 0 0 7 0 20 0 23
5-<10 2 0 8 0 16 0 9
10-<15 16 1 10 3 6 6 1
15-<20 24 5 5 14 0 31 0
20-<25 6 8 8 20 1 9 0
25-<30 0 6 6 8 0 2 0
30-<35 0 7 2 2 0 0 0
35-<40 0 10 1 1 0 0 0
40-<45 0 4 1 0 0 0 0
45-<50 0 4 0 0 0 0 0
50-<55 0 2 0 0 0 0 0
=55 0 1 0 0 0 0 0

* Data are presented as mean + standard deviation IOP or No. of eyes
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severe atrophy of the ganglion cells, nerve fiber layer, and
optic nerve.!” Substantially elevated IOP during laser-assisted

Table 3. Correlations of intraocular pressures at 5, 15, and 30
minutes after intravitreal injection (IVI) with potential predictors.

Potential predictor Correlation p Value
coefficient /
mean difference

(standard error)

Age

5 minutes after IVI 0013 093

15 minutes after IVI -0.010 0.95

30 minutes after IVI -0.114 044
No. of previous IVIs

5 minutes after IVI 0.346 0.02

15 minutes after IVI 0.242 0.10

30 minutes after IVI 0.187 0.20
Baseline intraocular pressure

5 minutes after IVI 0.304 0.04

15 minutes after IVI 0.488 <0.001

30 minutes after IVI 0.573 <0.001
Axial length

5 minutes after IVI -0.061 0.68

15 minutes after IVI 0.076 0.61

30 minutes after IVI 0.137 0.35
Sex

5 minutes after IVI 336 (3.22) 0.30

15 minutes after IVI 1.88 (1.63) 0.25

30 minutes after IVI 1.13 (1.15) 0.33
Lens status

5 minutes after IVI 4.05 (3.20) 021

15 minutes after IVI 0.61 (1.65) 0.71

30 minutes after IVI 0.36 (1.16) 0.76
History of glaucoma

5 minutes after I[VI 4.06 (5.52) 0.47

15 minutes after IVI 2.06 (2.81) 0.47

30 minutes after IVI 1.63 (1.97) 041
Vitreous reflux

5 minutes after IVI 1.31 (4.64) 0.78

15 minutes after IVI 1.25(2.35) 0.60

30 minutes after IVI 0.13 (1.66) 0.94
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in situ keratomileusis has been shown to reduce retinal
nerve fiber layer thickness; this reduction can be induced by
sustained IOP of >65 mmHg for >20 s.!® Furthermore, losses
of fixation' and visual fields®* secondary to IOP spikes after
cataract extraction in patients with advanced glaucoma also
imply that transiently elevated IOP can cause optic nerve
damage. Although a short-term IOP spike after IVI is likely
to be trivial in healthy eyes, it can have detrimental effects on
the remaining nerve fiber layers in patients with pre-existing
advanced glaucoma?' Thus, the cumulative long-term
structural and physiological sequelae should be considered,
especially when repeated IVIs are required. Each patient’s
IOP should be measured within 5 to 15 minutes of IVI
because IOP tends to be greatest immediately after injection.

In the present study, the number of previous IVIs was
an independent predictor of IOP at 5 minutes after IVI.
Each previous IVI was associated with an IOP increase of
0.55 mmHg at 5 minutes after the current injection. The
number of previous I'VIs has been identified as a risk factor for
ocular hypertension.?>?® Delayed elevated IOP was reported
after repeated IVIs of bevacizumab/ranibizumab over a mean
of 15 months, typically after 10 injections.”” The odds ratio
of sustained IOP elevation is 16.1-fold greater in eyes with
=29 injections than in those with <12 injections.® In some
instances, surgical intervention (eg, filtration surgery) is
required forsevere ocularhypertension.” Possible mechanisms
for the development of severe ocular hypertension after IVIs
include toxic or inflammatory effects of repeated IVIs on
the trabecular meshwork, as well as mechanical alternation
and blockage of outflow facilities by protein aggregates or
contaminant particles (eg, silicone microdroplets in the
packaging and injection vehicles).* Cumulative injury to the
trabecular meshwork also contributes to acute exaggeration
of elevated IOP shortly after IVI, in addition to the impact of
a sudden increase in vitreous volume. Recurring substantial
IOP spikes from previous injections alone can also perpetuate
trabecular meshwork damage and result in further outflow
obstruction and IOP elevation .

The long-term effect of glaucoma development/progression
secondary to repeated transient IOP spikes after IVI has
not yet been elucidated. Withholding IVIs of anti-VEGF is
not a desirable option given the potential comorbidities and
visual loss that can arise from uncontrolled pre-existing
retinal conditions. Therefore, prophylactic IOP-lowering

Table 4. Correlations of diagnosis with intraocular pressure (IOP) at 5, 15, and 30 minutes after intravitreal injection (IVI)

Diagnosis Mean+SD I0P, nmHg
5 minutes after IVI 15 minutes after IVI 30 minutes after IVI

Age-related macular degeneration 32.6+10.5 21.6+53 182443

Diabetic macular edema 333+120 21.6+6.3 18.3+£3.8

Retinal venous occlusion 29.1£13 21.7£1.6 18.5+0.8

Others (punctate inner choroidopathy, juxtafoveal telangiectasia and myopic 32.5+10.6 21.6+£54 18.3+3.8

choroidal neovascularization)

p Value 0.92 1.00 0.99
HKJOphthalmol & Vol.25 No.I 9
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Table 5. Multivariate regression analysis of potential predictors for
intraocular pressure at S minutes after intravitreal injection

Potential predictor b (standard error) p Value

No. of previous intravitreal injections 0.55 (0.26) 0.04

Baseline intraocular pressure 0.79 (0.46) 0.09

measures are suggested to avoid IOP spikes and minimize
trabecular damage, which may result in ocular hypertension
or glaucomatous changes in the optic nerve. In a review
that summarized the evidence concerning pharmacological
and non-pharmacological methods for blunting acute
IOP elevation, the topical application of IOP-lowering
medications (eg, apraclonidine, timolol, dorzolamide-
timolol, brimonidine-timolol, and brinzolamide-timolol)
was considered mildly effective for reducing short-term IOP
spikes.! However, IOP cut-offs and observation intervals
vary among studies, making comparisons difficult, and the
clinical benefits of these topical IOP-lowering eye drops
remain uncertain. Although prophylactic oral acetazolamide
can reduce IOP at 15-30 minutes after IVI, it is ineffective
for minimizing IOP spikes immediately after injection (ie,
when IOP elevation is greatest).>>** Non-pharmacological
methods such as anterior chamber paracentesis and ocular
decompression have beneficial effects in terms of preventing
IOP spikes but carry important risks.** Complications such
as endophthalmitis, infective keratitis,*® and anterior lens
capsule laceration with localized cataract formation®” have
been reported after anterior chamber paracentesis. The benefits
of these prophylactic measures in dampening the transient
IOP spike after IVI remain unclear. Nonetheless, in patients
susceptible to glaucomatous progression from substantial IOP
spikes —especially those with advanced glaucoma and known
transient visual loss related to severe acute IOP spikes and a
history of repeated IVIs—these measures may be appropriate
for minimizing the potential damage *® but they should only be
implemented after a full explanation of the risks and benefits
to each patient. In addition to the assessment of post-IVI visual
acuity, some have suggested routine fundus examinations
for signs of central retinal arterial occlusion immediately
after IVL.* This may help to detect substantial IOP spikes in
susceptible patients and allow timely administration of IOP-
lowering treatment.

The limitations of this study included its small sample size
and the involvement of few patients who had pre-existing
glaucoma, which led to underpowered subgroup analyses
and correlation studies. Furthermore, the diversity of patient
diagnoses did not allow clear identification of correlations
between individual diagnoses and IOP spike patterns.

References
1. Kim LN, Mehta H, Barthelmes D, Nguyen V, Gillies MC.

Metaanalysis of real-world outcomes of intravitreal
ranibizumab for the treatment of neovascular age-related

10

Nevertheless, this heterogeneous group of patients is
representative of real-world patient populations and thus the
results are applicable to clinical practice. Notably, a history
of steroid response could be a predictor of substantial IOP
spikes because of the potentially reduced trabecular outflow
reserve. However, patients with steroid use within 1 month of
IVI were excluded from the analysis; therefore, the potential
effects of steroids on IOP spikes could not be assessed.

Conclusion

Transient but substantial IOP elevation shortly after IVI of
anti-VEGF was positively correlated with the number of
previous IVIs. This finding can aid in patient stratification
concerning pharmacological and non-pharmacological
prophylaxis for IOP spikes, especially among patients with
pre-existing advanced glaucoma who are at risk of further
optic nerve damage secondary to acute ocular hypertension.
Ophthalmologists are advised to assess patient susceptibility to
glaucomatous damage, as well as the risks and complications
of various prophylactic measures for the prevention of IOP
spikes.
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Abstract

Leukemia relapse rarely presents with ophthalmic
manifestations. We report on a 62-year-old woman with
relapse of Philadelphia chromosome—positive acute
lymphoblastic leukemia who presented with ocular
infiltration as the sole presentation. The diagnostic
difficulties are also discussed.

Key words: Leukemia, lymphoid; Molecular diagnostic
techniques, Polymerase chain reaction

Introduction

Patients with leukemia often have ocular manifestations
secondary to direct leukemic infiltration or indirect effects
of hematological abnormalities, central nervous system
involvement, infections, or therapy.! However, leukemia
relapse presenting with ocular involvement is uncommon.
We report a case of adult Philadelphia chromosome—positive
acute lymphoblastic leukemia relapse with orbital infiltration
as the sole presentation. The diagnostic difficulties are also
discussed.

12

Case presentation

In April 2019, a 62-year-old woman was referred to our
ophthalmology department with a 2-day history of sudden
vision loss, swelling, and redness of the right eye. She
had been diagnosed with Philadelphia chromosome-
positive acute lymphoblastic leukemia 1 year earlier.
After the first course of chemotherapy, she relapsed but
responded to further chemotherapy and haplo-allogeneic
bone marrow transplant. She was receiving blinatumomab
immunotherapy, along with low-dose steroids, prophylactic
antivirals, antibiotics, and antifungals. During the first year
of treatment, she had fungal lung infection and made a full
recovery.

She had no ocular history of laser, surgery, or trauma
except for right eye retinal barrier laser over 30 years
earlier. On examination, visual acuity was light perception
in the right eye and 20/20 in the left eye. The right eye
had relative afferent pupillary defect. Intraocular pressure
was 20 mmHg. Extraocular movements were restricted
in all directions, with marked proptosis. Biomicroscopy
examination showed severe chemosis and conjunctival
injection. The anterior chamber was quiet with no cells,
with an immature cataract. Fundoscopy revealed optic disc
swelling with whitish infiltrate at the macula, along with
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retinal hemorrhages in all four quadrants. The vitreous was
clear with no cells. Ocular coherence tomography of the
macula and disc showed marked thickening of the macula
and disc with significant subretinal fluid (Figure 1). Anterior
segment examination and dilated fundoscopy of the left eye
was unremarkable. Orbital infiltration secondary to leukemia
relapse was suspected, with proptosis and compression of
the optic nerve resulting in a central retinal vein occlusion
pattern and orbital inflammation. One differential diagnosis
was orbital infection secondary to the immunocompromised
state. However, the patient had no history of fever, and her
vitals were stable, and her peripheral blood count did not
show any leukocytosis suggestive of sepsis. In addition,
she had no history of diabetes mellitus, hypertension, or
hypercoagulable states that might have contributed to the
central retinal vein occlusion. Another differential diagnosis
was idiopathic orbital inflammatory syndrome. It was
important to rule out leukemia relapse.

Peripheral blood smear did not show any blasts and was
negative for bcr-abl p190 quantitative polymerase chain
reaction (QPCR). Owing to existing thrombocytopenia, the
patient did not undergo lumbar puncture or bone marrow
aspirate. Magnetic resonance imaging of the brain and
orbit showed proptosis of the right eye with increased
heterogenous enhancement at the intraconal space (Figure
2). Sclerochoroidal complex, extraocular muscles, and
optic nerve were also thickened with contrast enhancement
along the nerve. The eyelid and preseptal fat also enhanced
abnormally. These findings suggested orbital inflammation
with possible infiltration of the optic nerve and orbit.

Owing to the high index of suspicion for leukemia relapse,
the patient was treated with a tapering course of intravenous
dexamethasone. She also received topical levofloxacin,
timolol 0.5% and intensive lubricants.

To obtain a molecular diagnosis and rule out infection,
orbital tissue biopsy was proposed, but it has a high risk of
hemorrhage owing to the patient’s thrombocytopenia. The
patient refused invasive procedure but agreed to undergo an
aqueous tap for cytological examination and microbiological
cultures, although aqueous was likely to have a lower yield
of positive results because of the lack of cells in the anterior
chamber. Flow cytometry result was negative for leukemic
cells, but gPCR result was positive for ber-abl p190, which
provided a molecular diagnosis of localized leukemia relapse
(Figure 3).

Within 2 days of starting intravenous steroids, orbital
inflammation improved markedly, with eventual resolution
of chemosis and disc swelling, resulting in a pale and
atrophic disc. The patient underwent orbital radiotherapy
(15 Gy) over the next 3 weeks. Unfortunately, her vision did
not recover, with no light perception. The patient continued
with immunotherapy, but the disease continued to progress.
She eventually received palliative care overseas and died 4
months later.
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Figure 1. Ocular coherence tomography of the right eye
showing marked thickening of the macula and disc with
significant subretinal fluid.
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Figure 2. T1-weighted magnetic resonance imaging of
the brain and orbit showing proptosis of the right eye
with heterogenous enhancement in the intraconal space
and thickened optic nerve. Sclerochoroidal complex and
extraocular muscles are also thickened. The eyelid and
preseptal fat enhance abnormally.
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Figure 3. Quantitative polymerase chain reaction result
from an aqueous sample is positive for ber-abl p190 genetic
abnormality (arrow).

13



CASE REPORT

Discussion

To the best of our knowledge, this is the first case in which
aqueous aspirate flow cytometry was negative for leukemic
cells but positive for molecular PCR diagnostics. This case
highlights the diagnostic difficulties and the importance
of molecular diagnostics in addition to flow cytometry,
especially when tissue biopsy is not feasible.

Leukemia may affect the eye in various ways (Table).
Leukemia manifested as direct infiltration of the eye
is uncommon. Indirect manifestations secondary to
hematological abnormalities (such as hyperviscosity
syndromes and  thrombocytopenia), chemotherapy,
radiation, bone marrow transplantation, and infection are
more common.' Epidemiological studies have reported that
around 40% of patients with newly diagnosed leukemia
exhibit ocular signs, although they may not necessarily
cause visual symptoms.>® Leukemia relapse with sole
involvement of the orbit is rare and is likely to occur in
acute lymphoblastic leukemia. The central nervous system
(CNS) may act as a sanctuary for leukemic cells, because
the blood-brain barrier prevents systemic chemotherapy
from entering the CNS.* Malignant cells may infiltrate the
optic nerve and orbit and cause relapse. Orbital involvement
may present as an orbital abscess secondary to infection
of necrotic infiltrated orbital tissues.’ In a review of 2780
children with acute lymphoblastic leukemia followed up
over 10 years, only 20 had intraocular relapse, accounting
for 2% of all acute lymphoblastic leukemia relapses.® For
adults, isolated cases of eye involvement during relapse have
been reported. In a review of 458 adults with remission from
acute myeloid leukemia, the 5-year cumulative incidence
of meningeal relapse was only 0.3% in those treated with
modern chemotherapy protocols,” compared with 5% in adult
patients with acute lymphoblastic leukemia in remission.?
Optic nerve infiltration may be categorized as disease relapse

involving the CNS; therefore, the proportion of patients with
intraocular involvement in relapse is even smaller. CNS
relapse of leukemia is associated with a poor prognosis. In
a UK study in 1992, the 5-year survival rate was 21.4% in
pediatric patients with ocular involvement of acute leukemia,
compared with 45.7% in those without ocular involvement.’

Treatment for leukemic infiltration of the eye should target
the underlying systemic malignancy. Newly diagnosed
patients should undergo a treatment protocol of induction,
consolidation, and maintenance, usually involving intensive
systemic chemotherapy. Intrathecal chemotherapy and
radiotherapy may be required for CNS involvement.
Allogeneic bone marrow transplants may be required for
leukemias with aggressive clinical course and unfavorable
cytogenetics. Relapse protocols depend on the affected site.
Relapse at the orbit or optic nerve is usually managed as CNS
relapse. Patients usually require orbital or cranial irradiation
as well as systemic and intrathecal chemotherapy.’ However,
no formal guidelines exist for the treatment of orbital relapse.

Diagnosing leukemia relapse in immunosuppressed patients
is difficult, as they are susceptible to opportunistic infections
that may mask or mimic relapse. Ocular leukemic infiltration
may masquerade as uveitis and infection, and therefore a high
index of suspicion and a cytological or molecular diagnosis
is important to initiate prompt and appropriate treatment. In
our patient, the severe proptosis, chemosis, vision loss, and
optic nerve swelling indicated possible orbital infection or
inflammation in addition to leukemic infiltration.

Ideally, vitreous, retinal, or optic nerve biopsy should be
performed for immunohistochemistry and direct visualization
of leukemic cells. However, biopsy of such tissue samples
may not be safe, as in our case, optic nerve biopsy may have
resulted in irreversible visual loss, and the bleeding risk was
high owing to thrombocytopenia. Lumbar puncture should

the ophthalmologist’s role. Eye 2004;18:663-72.)

Table. Leukemic involvement in the eye (adapted from Sharma T, Grewal J, Gupta S, Murray PI. Ophthalmic manifestations of acute leukaemias:

Eye part Manifestation

Lids Ectropion, edema, mechanical ptosis

Conjunctiva Chemosis, conjunctival mass, corkscrew vessels, conjunctivitis

Cornea Keratitis-limbal infiltration or secondary to immunosuppression or graft-versus-host disease, sterile ring ulcers, pannus, melt
syndrome, dry eyes, epithelial changes secondary to chemotherapy

Orbit Exophthalmos, orbital/preseptal cellulitis, endophthalmitis, dacryocystitis

Iris, angle, anterior chamber, Glaucoma, uveitis, hyphema, pseudohypopyon (yellow/grey), heterochromia, cataract secondary to treatment

and lens

Retina Hemorrhage at all levels, perivascular infiltrates, retinitis, vitreous hemorrhage, microaneurysms, cotton wool spots,
peripheral neovascularization, retinal detachments, drusen, vascular occlusion, retinitis secondary to opportunistic infections

Choroid Thickened with associated serous retinal detachment

system nerve function

Optic nerve and central nervous Nausea, vomiting, lethargy, seizures, diplopia, asymptomatic papilloedema, blurred vision as a result of compromised optic

Miscellaneous

Anterior segment ischemia, lacrimal gland infiltration, opportunistic infections

Extramedullary relapse in eye Uveitis, proptosis due to retro-orbital mass, retinal detachment, disc swelling

14

HK)Ophthalmol & Vol.25 No.I



be considered to confirm CNS relapse involving the optic
nerve, but it was contraindicated in our patient owing to
thrombocytopenia.

An aqueous tap is relatively safe and easy to obtain, with
low infection risk. Vitreous taps may have lower yield
because vitreous may plug the needle during aspiration,
preventing large amounts of vitreous fluid from being
aspirated. Aqueous aspirate can be sent for microbiological
examination and cultures, cytological examination, flow
cytometry, and/or molecular diagnostics such as gPCR.
The feasibility and logistics of performing qPCR and flow
cytometry on aqueous samples or vitreous biopsies should
be discussed with laboratories on a case-by-case basis, as
not all laboratories have the capability of performing and
validating these tests on such samples.

Flow cytometry uses a laser probe to detect, count, and
profile cells within the fluid sample. Cell surface markers are
fluorescently labelled to enable detection by the laser. Flow
cytometry is useful to aid in the diagnosis of intraocular
lymphoma.!® Several case reports described using flow
cytometry and qPCR to diagnose intraocular infiltration of
leukemia.'1?

The success of cytological examination and flow cytometry
depends on obtaining sufficient leukemic cells for detection.
Some recommend >10 mL of cerebrospinal fluid, which is
not feasible for aqueous aspirate assuming that affected
aqueous humor has similar cell counts to cerebrospinal
fluid." Turbid aqueous, such as those taken from hypopyons,
may act like highly proteinaceous effusions with large
amounts of cell debris and reactive cells that may obscure
leukemic cells.'® All these samples should be processed in a
timely fashion, as cells may deteriorate rapidly for adequate
identification.

In our patient, flow cytometry of the aqueous aspirate
was negative for leukemic cells. This could be due to a
low lymphocyte cell count within the sample, as CD45+
lymphocytes accounted for 10.5% of nucleated cells, and B
cells accounted for only 7% of these lymphocytes.

gPCR is a molecular diagnostic test widely used in the
diagnosis of leukemia.* It amplifies and detects specific
target DNA sequences or gene rearrangements in a sample.
Our patient had ber-abl p190 abnormal RNA sequence based
on genetic phenotyping of her Philadelphia chromosome-—
positive acute lymphoblastic leukemia when she was initially
diagnosed. We could extract RNA from the aqueous sample
and detect an abnormal ber-abl p190 sequence through qPCR
to confirm the diagnosis.

The positive result from gPCR may be due to a small number
of infiltrative tumor cells causing subclinical uveitis in the
anterior chamber or the presence of tumor cells within
the chemotic conjunctiva that contaminated the aqueous
sample (but the latter cannot be proven without orbital
tissue biopsy). qPCR is a useful and sensitive test to confirm

HKJOphthalmol & Vol.25 No.I
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leukemia relapse, owing to its ability to amplify DNA and
RNA sequences. This test should be promptly processed
to prevent RNA-ase degrading the sample. To confirm
suspected intraocular involvement of leukemia, qPCR and
flow cytometry of intraocular specimens should be performed
promptly. Close cooperation with the hematologist and
histopathologist may speed up the process. To improve the
diagnostic yield, larger samples taken from vitreous, retinal,
or optic nerve biopsy are preferred, in addition to lumbar
puncture. However, patients with systemic condition may not
be suitable for invasive procedures, especially retinal biopsy,
which requires post-operative posturing for intraocular gas
or oil tamponade. Instead, aqueous or vitreous taps should
be considered, although they have a lower yield and may
not be supported by all laboratories. qPCR is preferable to
flow cytometry, as it requires a smaller sample cell count to
detect disease, but qPCR is not widely available. If qPCR is
not available, then cytology may be the first step to identify
disease relapse. Lumbar puncture should be performed,
if possible, to support a histopathological diagnosis of
intraocular leukemic involvement.

Conclusion

A high index of suspicion is needed to diagnose leukemia
relapse in patients presenting with ocular symptoms only.
Infection may mimic leukemic infiltration. Aqueous
aspirate is a useful and safe procedure to obtain samples for
cytological and molecular diagnosis. JPCR may confirm the
diagnosis even if flow cytometry result is negative. Urgent
orbital or cranial radiotherapy should be performed to reduce
the risk of irreversible visual loss. Full peripheral blood and
marrow examination should be performed to identify other
systemic relapse.

Ethics approval

This study was approved by the Medical Group Research
Committee of the Hong Kong Sanatorium Hospital
(reference: RC-2020-07), and the patient was treated in
accordance with the Declaration of Helsinki. Written
informed consent for publication was not obtained from the
patient before she died. Her next of kin was unable to be
contacted for consent.
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Abstract

We describe a 53-year-old woman who presented with
dry eye disease with poor vision in both eyes secondary
to vitamin A deficiency.

K ey Wor ds. Cornea; Dry eye syndromes; Night blindness;
Vitamin A deficiency, Xerophthalmia

Introduction

Dry eye is classified as aqueous deficient or evaporative or
a combination of the two. In a multi-center study of >1800
Chinese adults aged 18 to 45 years, 41.4% were diagnosed
with dry eye disease. Most of them had evaporative dry eyes
caused by a reduced tear film break-up time; only about
25% had aqueous deficiency based on the Schirmer test. We
present a case of dry eye disease with low vision in both eyes
secondary to vitamin A deficiency.

Case presentation

In December 2018, a 53-year-old Chinese woman was
referred to our clinic with a 2-year history of bilateral dry
eyes, corneal erosions, and blurring of vision. Her vision
was worse at night. The patient had no family history of
night blindness. The ocular dryness could not be resolved
despite hourly instillation of preservative-free artificial
tears. In 2014, she had hematuria secondary to urinary tract
infection and bilateral renal stones. In 2015, the patient

© 2021 Hong Kong Journal of Ophthalmology. CC BY-NC-ND 4.0 | HKJOphthalmol & Vol.25 No. | | https://doi.org/10.12809/hkjo-v25n1-294

had undergone bilateral mastectomies for breast cancer
(T1aNOMO), after which she declined hormonal therapy and
opted for traditional Chinese medicine treatment. She was in
remission since then.

On examination, corrected visual acuity in both eyes were
6/200 despite pinhole correction. Slit-lamp examination
revealed the presence of whitish plaque-like lesions with
crisscrossing lines over the nasal and temporal bulbar
conjunctiva (Figure 1). The ocular surface appeared dull with
marked conjunctival xerosis. Fluorescein staining revealed
severe erosions of both corneas. The patient was very
sensitive to light during examination. Fundal examination
revealed diffuse pigmentary changes in the peripheral
retinas of both eyes. Schirmer’s test showed normal levels of
aqueous tear production.

Differential diagnoses of dry eyes and depositions of keratin
on the ocular surface include keratoconjunctivitis sicca,
with or without underlying autoimmune diseases such as
Sjogren syndrome, systemic lupus erythematosus, and
thyroid disorders. Results of serological tests were negative
for anti-nuclear antibodies, anti-neutrophil cytoplasmic
antibody, and anti-double stranded DNA antibodies. Serum
thyroid stimulating hormone was within normal levels.
Cicatricial conjunctivitis such as Stevens-Johnson syndrome
and atopic keratoconjunctivitis may also give rise to a
keratinized surface, but patient had no history of generalized
skin eruption or rash or ocular itch (a hallmark feature in
ocular atopy). Neoplastic causes such as ocular surface
squamous neoplasia may be a masquerade, but simultaneous
bilateral involvement is rare unless in immunocompromised
individuals.
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Results of automated perimetry were unreliable, as the
patient could not identify or fixate on the target. Full-field
electroretinogram revealed both delayed and reduction in
the amplitudes of a and b waves following a light stimulus
in both light and dark adaptation, with a diminished 30-Hz
flicker response (Figure 2). All these suggested a generalized
rod and cone dysfunction in both eyes. Vitamin A deficiency
with xerosis and night blindness was suspected. Blood test
revealed a borderline reduction in serum zinc level at 10.0
(normal range, 10.7-18.0) umol/L and reduced vitamin A
level at 26 (normal range, 38-98) pg/dL. A nutrition history
revealed that the patient had avoided vegetables, eggs,
melons, and milk in diet owing to ‘irritable bowels’. She
was counselled on change in diet and use of oral vitamin
supplementation, but she refused the latter.

Two months after a change in diet, her vision improved to
18/200 bilaterally. Pinhole correction further improved the
vision to 20/40. In March 2020, she eventually opted for
vitamin supplement. In May 2020, she reported improvement
in night vision, with resolution of photopsia, tearing, and eye

Figure 1. (a) The presence of Bitot’s spots on the
interpalpebral conjunctiva. (b) Disappearance of Bitot’s spots

and restoration of the normal luster of the ocular surface after discharge. In July 2020, her vision with spectacles improved
vitamin A supplementation. to 20/40 and 20/30 in the right and left eyes, respectively.
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Figure 2. Light- and dark-adapted full-field electroretinogram showing the delayed and reduced amplitudes of a and b waves after a
light stimulus suggestive of a generalized dysfunction of rod and cone photoreceptors in right and left eyes.
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Examination revealed disappearance of punctate epithelial
erosions on both corneas and restoration of a stable tear
film with a break-up time of >5 s. Pigmentary retinopathy
resolved in both fundi.

Discussion

Vitamin A deficiency is a rare cause of dry eyes and a
common cause of night blindness. Globally, vitamin A
deficiency is the leading cause of preventable blindness in
children in low-income countries.! In developed countries,
vitamin A deficiency usually occurs in patients with
bariatric surgery, pancreato-hepato-biliary surgery, bowel
diseases, and psychiatric disorders with dietary restrictions.
Xerophthalmia is an ocular complication of vitamin A
deficiency.? Our patient had night blindness, conjunctival
xerosis, Bitot’s spots, and corneal xerosis, all of which are
reversible upon treatment.

Vitamin A is fat-soluble micronutrients essential in the
visual cycle.> These compounds include retinol, retinal,
retinoic acid, and carotenoids; they can be found in animal
liver, egg yolk, and vegetables. Vitamin A is responsible for
the recycling of rhodopsin, a visual pigment found in rod
photoreceptors accountable for night vision. Absorption,
metabolism, hepatic release, transport, and tissue utilization
of vitamin A rely on adequate zinc in the system.* Zinc
regulates the metabolic conversion of retinol to retinal in
the retina by mediating a zinc-dependent enzyme known
as alcohol dehydrogenase. Conversely, severe vitamin A
deficiency limits the absorption and lymphatic transportation
of zinc by altering the synthesis of a zinc-dependent binding
protein. Vitamin A and zinc have a synergetic effect in
maintaining the structures of corneal and conjunctival
epithelium.’ Hypovitaminosis leads to a loss of goblet cells,
which is an important source of glycoproteins that wet the
ocular surface. This is followed by squamous cell metaplasia
in the conjunctiva leading to xerosis and deposition of keratin
in the perilimbal areas of the interpalpebral conjunctiva.

Diagnosing vitamin A deficiency relies on detailed clinical
history taking and a blood test for serum level of vitamin A.
In Hospital Authority, only serum zinc level test is available.
Patients with suspected vitamin A deficiency are referred
to private laboratories for a diagnosis. Causes of vitamin A
deficiency include dietary insufficiency, defects in absorption
(eg, chronic diarrhea, malabsorption syndrome, and bile salt
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deficiency), transportation (Kwashiorkor disease) or storage
(liver disease) of vitamin A. Medication for xerophthalmia in
adolescents and adults consists of three oral doses of vitamin
A at 200000 international units. The first dose should be
given immediately on diagnosis, the second on the next day,
and the third at least 2 weeks later. Women of reproductive
age or during pregnancy should be given smaller doses
unless the xerophthalmia is severe. In severe cases or patients
unable to take oral medications, intramuscular injections of
100000 international units of vitamin A is an alternative.
Topical vitamin A ophthalmic ointment is not available in
Hong Kong, but the ointment itself is inadequate to treat
underlying systemic hypovitaminosis. Zinc supplementation
is rarely required especially in developed countries. Children
with zinc deficiency in resource-limited countries may
benefit from zinc supplementation at 1-2 mg/kg/day for 4
to 6 weeks.

Conclusion

Vitamin A deficiency is rare in developed countries. It
can cause treatable ocular dryness and blindness. Workup
for dry eyes should include a nutritional history for any
food restrictions and a medical history for any relevant
gastrointestinal tract disorders to reveal any underlying
vitamin A deficiency.
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Abstract

A 53-year-old woman presented with a left painless
enlarging lacrimal fossa lesion with hypoglobus and
choroidal folds. 18 months earlier, she had undergone
surgery and chemoradiotherapy for right maxillary sinus
adenoid cystic carcinoma. After initial 1.5T magnetic
resonance imaging, a double primary of left lacrimal
gland adenoid cystic carcinoma with tricompartmental
(frontal bone, lacrimal and temporalis fossa) involvement
was suspected. However, subsequent high-field multi-
parametric 3T magnetic resonance imaging suggested a
solitary metastasis with a subperiosteal location and an
uninvolved lacrimal gland. The solitary metastasis was
confirmed intraoperatively and pathologically.

Key words: Carcinoma, adenoid cystic; Lacrimal apparatus,
Multiparametric magnetic resonance imaging

Introduction

Adenoid cystic carcinoma (ACC) is the most common
lacrimal gland epithelial cancer, accounting for up to
60% of all cases in one series.! Primary tumor excision,
exenteration and/or craniofacial resection together with
intra-arterial chemotherapy and external beam irradiation are
treatment options depending on tumor staging and clinician
experience.”®* We herein describe a patient who presented
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with an expanding solitary subperiosteal metastasis of
maxillary sinus ACC mimicking a double primary of
contralateral lacrimal gland ACC.

Case presentation

In December 2019, a 53-year-old woman presented
to our hospital with worsening of the left lower visual
field loss. In January 2018, she had undergone subtotal
maxillectomy, free fibular flap reconstruction, and adjuvant
chemoradiotherapy elsewhere for a pT3NO ACC of the right
maxilla. On examination, her left eye had 7-mm proptosis,
3-mm hypoglobus, limited elevation and superotemporal
choroidal folds, and a vaguely palpable non-tender swelling
over the lacrimal gland fossa. 1.5T magnetic resonance
imaging (MRI) of the orbit showed a well-circumscribed,
homogenously contrast-enhancing, T1-hyperintense lesion
measuring 2.0x1.7x0.8 cm over the left lacrimal gland fossa,
with frontal bone involvement and suspicious contiguous
lymphadenopathy (Figure).

In March 2020, 3T MRI showed a 24x2.4x1.7 cm
subperiosteally located lesion in the lacrimal gland fossa
indenting onto the left globe with interval increase in size.
It was slightly T1-hyperintense to the extraocular muscle
and lacrimal gland, heterogeneous T2-hyperintense with
small cystic component and a higher degree of contrast
enhancement. A normal looking lacrimal gland was inferiorly
displaced. Bony dehiscence and extension of the lesion into
the temporalis fossa was demonstrated (Figure). Positron
emission tomography showed additional multiple nodules in
bilateral lungs.

© 2021 Hong Kong Journal of Ophthalmology. CC BY-NC-ND 4.0 | HKJOphthalmol & Vol.25 No.I | https://doi.org/10.12809/hkjo-v25n1-301
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Figure. Post-contrast T1-weighted fat-suppressed coronal magnetic resonance imaging (MRI) of the orbit: (a) In December 2019,
1.5T MRI showing a homogenously contrast-enhancing lesion suspicious of lacrimal fossa tumor over the left lacrimal gland fossa
with frontal bone involvement. (b) In March 2020, 3T MRI showing the enlarging lesion and ultra-fine anatomical details, including
its subperiosteal location, a small cystic (necrotic) component, normal-looking lacrimal gland displaced inferiorly (arrow), and bony
invasion at the frontozygomatic suture extending into the temporalis fossa (arrowhead). (c) In July 2020, 1.5T MRI showing the
reduced subperiosteal lesion at 3 months after surgical excision. (d) In December 2020, 1.5T MRI showing no recurrence over the
lacrimal fossa at postoperative 7 months, but new enhancing soft tissue (arrow) over the left medial orbit suspicious of metastatic

deposit.

In March 2020, the patient underwent left subbrow
orbitotomy and excisional biopsy. The subperiosteal location
of the tumor, the frontozygomatic bone defect, and normal
lacrimal gland were confirmed intraoperatively. She received
postoperative adjuvant radiotherapy. In July 2020 and
November 2020, postoperative MRI showed no recurrent
metastatic disease but suspicious growth over the medial
orbit or lacrimal sac region (Figure).

Discussion

This case illustrates the importance of superior anatomical
delineation of complex orbital lesions using high-field 3T
MRI, which provides valuable roadmap for pre-operative
planning. Multiparametric MRI involves diffusion and
perfusion-weighted sequences and provides valuable
functional information in addition to anatomical details.* The
additional use of diffusion-weighted imaging significantly
improves the differentiation of benign from malignant orbital
masses.” Substantial enlargement of a noninflammatory

HKJOphthalmol & Vol.25 No.I

lacrimal fossa lesion within a short period together with
invasion to the surrounding frontal bone and temporalis
fossa was highly suggestive of malignancy. However, on
high-field 3T MRI, the subperiosteal location and the normal
lacrimal gland concluded that the diagnosis of an advanced
primary lacrimal gland ACC was unlikely.

Only one case of metachronous primary ACC has been
reported; the patient had a history of an index maxillary sinus
ACC with esophageal carcinoma 14 years later.® Whereas
there have been 12 cases of lacrimal gland or maxillary sinus
ACC with metastasis to other organs including liver, kidneys,
and lungs.”!'¢ Therefore, primary versus metachronous ACC
are differential diagnoses. High-field multiparametric MRI is
an important tool to assess orbital masses.
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Abstract

We present multimodal images of a retinal arterial
macroaneurysm in terms of fundus photo, swept source
optical coherence tomography, spectral domain optical
coherence tomography, fluorescein angiography, and
swept source optical coherence tomography angiography.

Key WOrdS: Fluorescein angiography; Retinal arterial
microaneurysm; Tomography, optical coherence

In March 2020, a 66-year-old woman with a history of stroke,
hypertension, and coronary artery disease experienced visual
decline in her right eye for 3 weeks. Fundus photo showed
a retinal arterial macroaneurysm along the inferotemporal
vascular arcade with a cuff of intraretinal and subretinal
hemorrhage (Figure a). Swept source optical coherence
tomography showed the retinal arterial macroaneurysm
extending vertically from the internal limiting membrane
to the external limiting membrane, with intraretinal fluid
and multiple hyperreflective dots (pearl necklace sign')
surrounding the inner wall of large cystoid space in the
outer plexiform layer (Figure b). Spectral domain optical

Figure. (a) Fundus photo showing a retinal arterial macroaneurysm (arrow) along the inferotemporal vascular arcade with a cuff of
intraretinal and subretinal hemorrhage. (b) Swept source optical coherence tomography showing the retinal arterial macroaneurysm
(arrow) extending vertically from the internal limiting membrane to the external limiting membrane, with intraretinal fluid and
multiple hyperreflective dots (pearl necklace sign) [arrowheads] surrounding the inner wall of large cystoid space in the outer
plexiform layer. (c) Spectral domain optical coherence tomography section through the fovea showing the presence of subretinal fluid
(arrow). (d) Fluorescein angiography showing no sign of flow inside the retinal arterial macroaneurysm on the venous phase (arrow).
(e) Swept source optical coherence tomography angiography showing sluggish or no flow on the superficial capillary slab (arrow).
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coherence tomography section through the fovea showed
the presence of subretinal fluid (Figure c). Fluorescein
angiography showed no sign of flow inside the retinal
arterial macroaneurysm on the venous phase (Figure d).
Swept source optical coherence tomography angiography
showed sluggish or no flow on the superficial capillary slab
(Figure e). A diagnosis of retinal arteriolar obstruction distal
to the retinal arterial macroaneurysm was made. We planned
to inject dexamethasone implant for treatment as the patient
had a history of stroke, but the patient was lost to follow-
up owing to the Covid-19 pandemic and the subsequent
curfew.
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