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Introduction

Among complications related to cosmetic facial fillers, oph-
thalmologists are confronted with retinal artery occlusions 

(RAOs) or ciliary artery occlusions (CAOs) due to accidental 
injection of filler material into arteries distributed in the fa-
cial area [1]. Especially, in areas lacking collaterals, acciden-
tal injection of fillers into vessels may cause retrograde flow 
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Purpose: Retinal artery occlusion and ciliary artery occlusion (CAO) may occur as complications after cosmetic filler injections. However, 
submacular and subhyaloid hemorrhage have not been reported after cosmetic filler injection. Herein, we report the first case of subreti-
nal hemorrhage after iatrogenic multifocal retinal and CAO following facial filler injection.
Case summary: A 44-year-old woman with no relevant medical history presented with a sudden upper visual field defect of the right 
eye immediately after receiving hyaluronic acid cosmetic facial filler injection in the glabellar region. The patient was diagnosed with 
multiple branch retinal and posterior CAO of the right eye. On the fourth day of follow-up, submacular and subhyaloid hemorrhage was 
observed. Intravitreal injection of 1.25 mg bevacizumab and 0.2 mL pure C3F8 (octafluoropropane) gas was performed. At the 2-month 
follow-up, subretinal and subhyaloid hemorrhage at the macula had resolved. Without further treatment, the retina was stable with no 
further recurrence through the 1-year follow-up. 
Conclusions: Submacular and subhyaloid hemorrhage following branch retinal and posterior CAO immediately after cosmetic facial fill-
er injection is a rare, but serious complication. Although the pathogenic mechanism for subretinal hemorrhage remains unclear, bevaci-
zumab injection combined with 0.2 mL pure C3F8 gas injection may be a possible treatment option when faced with such complications.
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and occlude the ophthalmic artery and its branches, causing 
artery occlusions [2]. These ischemic complications normal-
ly result in decreased visual acuity and visual field constric-
tion due to inner retinal layer atrophy. However, herein, we 
report a first case of iatrogenic RAO and CAO complicated 
by submacular and subhyaloid hemorrhage. The study was 
approved by the Institutional Review Board at Gangnam 
Severance Hospital (IRB approval number: 3-2021-0716).

Case Report

A 44-year-old woman with no previous medical history 
presented with a sudden upper visual field defect followed 
by progressive narrowing of the visual field of the right eye 
immediately after receiving cosmetic facial filler injection 
of hyaluronic acid at the glabellar area. Her initial best cor-
rected visual acuity (BCVA) was 20/50 in the right eye and 
20/20 in the left eye as measured using a Snellen chart. The 
right eye was mid-dilated and exhibited sluggish pupil re-
flex with grade 2 relative afferent pupillary defect. Fundus 

Figure 1. (A) Fundus photography demonstrated disc swelling with blurred margins and whitish ischemic changes superior and nasal to the 
macula with multiple segmental box-carring retinal artery occlusions superior and nasal to the optic disc. (B) Optical coherence tomography 
revealed diffuse thickening of the inner retinal layers superior and nasal to the macula (white arrowheads). (C) Fluorescein angiography revealed 
segmental blockage of the superotemporal branch retinal artery (red arrowheads) and nasal retinal arteries (red arrowheads). Indocyanine green 
angiography showed hypoperfusion of the choriocapillaris watershed zone.
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Figure 2. (A) On the fourth day of follow-up, fundus photography showed subretinal hemorrhage (green arrowheads) and subhyaloid hem-
orrhage (yellow arrowheads) at the macula. (B) Optical coherence tomography (OCT) revealed hyperreflective material in the subretinal space 
(green arrowheads), which is indicative of subretinal hemorrhage, and hemorrhagic rupture into the subhyaloid space (yellow arrowheads). (C) 
Fluorescein angiography (FA) and indocyanine green angiography (ICGA) showed blocked fluorescence due to hemorrhage with no sign of ret-
inal macroaneurysm or choroidal new vessels. (D) The patient received an intravitreal injection of 1.25 mg bevacizumab and a 0.2 mL pure C3F8 
(octafluoropropane) gas injection. Left: initial fundus photography showed subretinal hemorrhage and subhyaloid hemorrhage. Center: 2 weeks 
after the procedure, displacement of submacular hemorrhage was noted. A C3F8 gas bubble was noted (blue arrowheads). Right: 1 month after 
the procedure, near complete regression of the subretinal hemorrhage and subhyaloid hemorrhage was observed. (E) Two months after the pro-
cedure, fundus photography showed no residual hemorrhage, but a yellowish dehemoglobinized scar change was present at the macula (white 
arrowheads). (F) OCT showed submacular scarring (white arrowheads). (G) FA/ICGA showed persistent delayed perfusion at the superotemporal 
branch retinal artery with no sign of retinal macroaneurysms, choroidal neovascularization, or new vessels. Perfusion of the watershed zone of 
the choriocapillaris was improved on ICGA.
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examination showed disc swelling with blurred margins, 
whitish ischemic changes superior and nasal to the macula 
with multiple segmental box-carring RAOs superior and na-
sal to the optic disc (Fig. 1A). Optical coherence tomography 
(OCT) revealed thickening of inner retinal layers at ischemic 
areas (Fig. 1B). Early fluorescein angiography (FA) revealed 
segmental blockage of superotemporal and nasal branch 
retinal arteries. In late FA there were intermittent hyperfluo-
rescence at the arterioles proximal to the segmental blockage 
sites, suggestive of dye pooling due to vascular stasis (Fig. 
1C). Indocyanine green angiography (ICGA) showed choroi-
dal hypoperfusion at the watershed zone of choriocapillaris. 
There were no signs of pre-existing macroaneurysm, cho-
roidal neovascularization, new vessel or choroidal rupture at 
the onset of RAO. With the diagnosis of multiple RAO and 
posterior CAO, the patient received antiglaucoma eye drops 
and was advised on ocular massage to prevent further com-
plications. 

On the fourth day of follow-up, the patient’s visual acui-
ty dropped to hand motion. Fundus examination and OCT 
revealed extensive subretinal and subhyaloid hemorrhage 
(Fig. 2A, B). Due to the blocked fluorescence on FA/ICGA, 
the etiology for submacular and subhyaloid hemorrhage was 
unclear. Delay of vascular filling at superotemporal branch 
retinal artery and prominence of choriocapillaris watershed 
zone were observed (Fig. 2C). Since submacular hemorrhage 
is detrimental to visual outcome, a prompt management was 
required before understanding the cause of the hemorrhage. 
Since the most common etiology of submacular hemorrhage 
is choroidal neovascularization, the patient received an in-
travitreal injection of 1.25 mg bevacizumab followed by a 
0.2 mL pure C3F8 (octafluoropropane) gas injection (100%) 
for pneumatic displacement [3,4]. After the procedure, sub-
retinal hemorrhage gradually regressed (Fig. 2D). On the 
second month of follow-up, fundus examination and OCT 
showed dehemoglobinized blood at fovea (Fig. 2E, F). FA/
ICGA indicated persistent delayed perfusion at the supero-
temporal branch retinal artery and improved perfusion of the 
watershed zone (Fig. 2G). There was no definite vascular le-
sion that could explain the cause of extensive subretinal and 
subhyaloid hemorrhage on post injection FA/ICGA. Without 
further treatment, the retina was stable and showed no sign 
of recurrence with BCVA of 20/100 at 1 year follow-up.

Discussion

This is the first reported case of submacular hemorrhage 
and subhyaloid hemorrhage following multiple iatrogenic 
artery occlusions induced by accidental intravascular filler 
injection. An accidental breakage of supraorbital artery or 
supratrochlear artery during glabella injection may have 
been the initial insult. Small particles of the injected filler 
may have migrated to cause multifocal occlusions. The 
pathogenic mechanism of submacular hemorrhage remains 
unknown. The most common etiologies are choroidal neo-
vascularization, retinal macroaneurysm, and trauma [5]. In 
our case, there were no ocular signs related to these etiolo-
gies. However, as evidenced by persistent perfusion delay 
of branch retinal artery and hypoperfusion of the watershed 
zone, submacular hemorrhage may have been due to rem-
nant filler material within retinal and choroidal circulation 
after causing acute occlusion. Persistent blockage may cause 
a disturbance in normal laminar flow, leading to sudden 
turbulent flow and vascular rupture at the choriocapillaris, 
where autoregulation is poor [6-8]. 

Although submacular hemorrhage after multiple artery 
occlusions following cosmetic facial filler injection is a rare 
complication, patients and clinicians should be aware, espe-
cially when posterior ciliary arteries are involved. Bevaci-
zumab injection combined with 12% C3F8 gas injection may 
be a possible treatment option when faced with such compli-
cations. 
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