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● PURPOSE:

To investigate the clinical manifestations
and visual prognosis of retinal artery occlusion resulting
from cosmetic facial filler injections.
● DESIGN: Retrospective, noncomparative case series.
● METHODS: Setting. Institutional. Study Population.
Twelve consecutive patients with retinal artery occlusion
caused by cosmetic facial filler injections. Main Outcome
Measures. Filler materials, injection sites, best-corrected
visual acuities, fundus fluorescein angiography and optical coherence tomography findings, and associated ocular
and systemic manifestations.
● RESULTS: Seven, 2, and 3 patients had ophthalmic,
central retinal, and branch retinal artery occlusions,
respectively. Injected materials included autologous fat
(7 cases), hyaluronic acid (4 cases), and collagen (1
case), and injection sites were the glabellar region (7
cases), nasolabial fold (4 cases), or both (1 case). Injected
autologous fat was associated with worse final bestcorrected visual acuity than the other materials. All
patients with ophthalmic artery occlusion had ocular pain
and no improvement in best-corrected visual acuity.
Optical coherence tomography revealed thinner and less
vascular choroids in eyes with ophthalmic artery occlusion than in adjacent normal eyes. Concomitant brain
infarction developed in 2 cases each of central retinal
artery occlusion and ophthalmic artery occlusion. Phthisis developed in 1 case of ophthalmic artery occlusion.
● CONCLUSIONS: Cosmetic filler injections into the glabellar region or nasolabial fold can cause retinal artery
occlusion. Iatrogenic ophthalmic artery occlusion is associated with painful blindness, a thin choroid, brain
infarction, and poor visual outcomes, particularly when
autologous fat is used. Ophthalmic examination and
systematic brain magnetic resonance imaging should be
performed in patients with ocular pain after such injections. (Am J Ophthalmol 2012;154:653– 662. © 2012
by Elsevier Inc. All rights reserved.)
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A

ESTHETIC SOFT-TISSUE AUGMENTATION OF THE

face by filler injections is dramatically increasing in
popularity. Although autologous fat injection for
facial soft-tissue augmentation is considered safe,1 retinal
artery occlusion in young, healthy patients has been
reported after this procedure.2–10 In addition to autologous
fat, the most popular fillers for cosmetic surgery are
composed of partially cross-linked hyaluronic acid. Recently, 1 case of retinal artery occlusion as a complication
of cosmetic injection of hyaluronic acid has been reported.11 Most cases of cosmetic facial filler injectionassociated retinal artery occlusion result in blindness in the
affected eye.
Despite the increasing number of cases of retinal artery
occlusion resulting from cosmetic facial filler injections,
the clinical features and visual outcomes of this condition
and the causative surgical procedures are not well established. Adequate knowledge about this visually impairing
iatrogenic complication is necessary to prevent the condition itself and subsequent blindness. Therefore, in this
study, we aimed to investigate the clinical manifestations
and visual prognosis of retinal artery occlusion resulting
from cosmetic facial filler injections.

METHODS
THE ELECTRONIC MEDICAL RECORDS OF CONSECUTIVE PA-

tients treated from January 2003 through January 2012
who met the following criteria were reviewed retrospectively: (1) nonarteritic retinal artery occlusion newly
diagnosed by fundus fluorescein angiography; (2) no history of intraocular surgery or vascular interventions for
retinal artery occlusion before symptom development; and
(3) history of cosmetic facial filler injection immediately
before retinal artery occlusion.
The collected data included information on underlying
diseases, demographics, injection sites, injected substances,
initial and final best-corrected visual acuities (BCVAs),
associated ocular symptoms and systemic problems, duration of follow-up, and type of treatment (intra-arterial
thrombolysis or conservative therapy). Findings of spectral-domain optical coherence tomography (SD OCT),
fundus fluorescein angiography, and brain magnetic resonance imaging, including diffusion-weighted imaging, also
were recorded. Choroidal thickness was measured in the
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TABLE 1. Characteristics and Clinical Data of 12 Patients with Filler-Associated Retinal Artery Occlusion

Treatment

Time to
Treatment or
Visit

Ocular
Pain

Cosmetic Injection
No.

AMERICAN JOURNAL

Sex

Diagnosis

Eye

Substance

Site

1
2

66
40

F
F

OAO
OAO

L
L

Autologous fat
Autologous fat

L: glabella
L: Nasolabial

IAT
IAT

Immediate
Immediate

(⫹)
(⫹)

3

18

F

OAO

R

Autologous fat

R: Nasolabial

IAT

Immediate

(⫹)

4

32

F

OAO

R

Hyaluronic acid

R: Nasolabial &
glabella

IAT

Immediate

(⫹)

5

24

F

OAO

L

Autologous fat

L: Glabella

(⫺)

1 wk

(⫹)

6

37

F

OAO

R

Autologous fat

R: Glabella

ACP

Immediate

(⫹)

7
8
9

19
29
26

F
F
F

OAO
CRAO
CRAO

L
L
L

Autologous fat
Collagen
Autologous fat

L: Glabella
L: Glabella
L: Glabella

ACP
Massage, Mannitol
ACP

2 hr
1 hr
2 days

(⫹)
(⫺)
(⫺)

10
11

26
26

F
F

BRAO
BRAO

L
L

Hyaluronic acid
Hyaluronic acid

L: Nasolabial
L: Glabella

(⫺)
Massage, ACP

2 wks
5 hrs

(⫺)
(⫺)

12

26

F

BRAO

R

Hyaluronic acid

R: Nasolabial

3 wks

(⫺)

OF

Age (y)

OPHTHALMOLOGY

(⫺)

Associated Ocular Symptom

Ptosis, ophthalmoplegia
Large XT,
ophthalmoplegia,
Ptosis, ET,
ophthalmoplegia,
Ptosis, XT,
ophthalmoplegia,
Cornea edema
Ptosis, XT,
ophthalmoplegia,
RAPD, MCA
infarction
XT, ophthalmoplegia,
RAPD
XT
RAPD
B: ACA, and L: MCA
infarction
L: inferior VFD
L: inferior VFD involving
center
R: inferotemporal VFD

Initial
BCVA

Final
BCVA

Follow-up
(day)

NLP
NLP

NLP
NLP

5
511

NLP

NLP

430

NLP

NLP

3

NLP

NLP

63

NLP

NLP

3

NLP
CF
LP

NLP
0.3
LP

40
51
16

1
0.7

1
0.15

95
202

1

1

14

⫺ ⫽ absent; ⫹ ⫽ present; ACA ⫽ anterior cerebral artery; ACP ⫽ anterior chamber paracentesis; BCVA ⫽ best-corrected visual acuity; BRAO ⫽ branched retinal artery occlusion; CF ⫽
counting fingers; CRAO ⫽ central retinal artery occlusion; ET ⫽ esotropia; F ⫽ female; FU ⫽ follow-up; IAT ⫽ intra-arterial thrombolysis; L ⫽ left; LP ⫽ light perception; M ⫽ male; MCA ⫽ middle
cerebral artery; NLP ⫽ no light perception; OAO ⫽ ophthalmic artery occlusion; R ⫽ right; RAPD ⫽ relative afferent pupillary defect; VFD ⫽ visual field defect; XT ⫽ exotropia; y ⫽ years.
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FIGURE 2. Spectral-domain optical coherence tomography images from Patients 1 and 4 with ophthalmic artery occlusion resulting
from cosmetic autologous fat injection at the glabellar region, nasolabial fold, and glabellar region, respectively. (Top left) Right eye
of Patient 1 showing normal choroidal vascularity and 266 m choroidal thickness at the foveal center. (Top right) Left eye of
Patient 1 showing decreased vascularity in the choriocapillaris and large choroidal vessels with decreased choroidal thickness (198
m) at the foveal center. (Bottom left) Right eye of Patient 4 showing decreased vascularity in the choriocapillaris and large
choroidal vessels with decreased choroidal thickness (129 m) at the foveal center. (Bottom right) Left eye of Patient 4 showing
normal choroidal vascularity and 424 m choroidal thickness at the foveal center. The arrows indicate the hyperreflective line,
which is the interface between the choroid and the sclera. All images were obtained by using an enhanced depth imaging technique
of optical coherence tomography 1 day after the occlusion.

fovea by SD OCT with an enhanced depth imaging
protocol.12 Snellen visual acuities were converted to logarithm of the minimal angle of resolution measurements,
and hand movements, light perception, and no light
perception were designated as 4, 5, and 6, respectively.13
In some patients, superselective intra-arterial thrombolysis with urokinase or mechanical disruption was attempted, after obtaining informed consent, within 24
hours from the symptom onset; the techniques were
performed as described previously.14 Otherwise, the patients were managed by various conservative therapies
including observation, anterior chamber paracentesis, ocular digital massage, and mannitol infusion.
The cases of iatrogenic retinal artery occlusion were
divided according to the affected arteries, as follows: (1)
ophthalmic artery occlusion, (2) central retinal artery
occlusion, and (3) branch retinal artery occlusion. Ophthalmic artery occlusion was defined as central retinal
artery occlusion with evidence of choroidal ischemia and
definite embolic occlusion of the ophthalmic artery on
cerebral angiography. Central retinal artery occlusion applied to cases without evidence of choroidal ischemia and

definite embolic occlusion of the ophthalmic artery on
cerebral angiography.
Statistical analyses were performed by using SPSS software version 18.0 (IBM Inc, Chicago, Illinois, USA). The
Mann–Whitney U test was used to compare nonparametric variables and BCVAs among the groups. The Wilcoxon
signed-rank test was used to compare the initial and final
BCVAs. A P value less than .05 was considered significant.

RESULTS
TWELVE CONSECUTIVE PATIENTS WITH COSMETIC FACIAL

filler injection-associated retinal artery occlusion were
included in the study. Of these, 7, 2, and 3 patients had
ophthalmic artery occlusion, central retinal artery occlusion, and branch retinal artery occlusion, respectively. All
the patients had a history of sudden visual loss immediately
after the injections. Further, all were women, and their
mean age was 30.8 ⫾ 12.8 years (range, 18 to 66 years).
The mean follow-up duration was 17.1 ⫾ 25.0 weeks.

FIGURE 1. Patient 1 with ophthalmic artery occlusion resulting from cosmetic autologous fat injection in the glabellar region. (Top
left) Fundus photograph obtained at the initial visit showing a cherry-red spot, retinal edema, and multiple segmented retinal arteries
with fat emboli and severely narrowed veins. The best-corrected visual acuity was no light perception. (Top middle) Fundus
fluorescein angiogram obtained at the initial visit showing no retinal perfusion and attenuated choroidal perfusion. (Top right)
Standard electroretinogram (ERG) showing normal cone and rod responses in the right eye. (Center left) Left internal carotid
angiogram showing distal ophthalmic artery occlusion (arrow) and no choroidal blush. (Center middle) Fundus photograph showing
a reference line corresponding to a spectral-domain optical coherence tomogram. (Center right) Standard ERG showing extinguished
amplitude of both the A-wave and the B-wave in scotopic and photopic responses in the left eye. (Bottom) Spectral-domain optical
coherence tomogram showing multiple hyperreflective materials in the retinal vessels (arrows), indicating intra-arterial fat emboli
and occluded arterial lumens.
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FIGURE 3. Patient 5 with ophthalmic artery occlusion resulting from cosmetic autologous fat injection in the glabellar region.
(Left) Fundus photograph obtained at the initial visit showing segmented retinal arteries and diffuse edematous retina.
Best-corrected visual acuity was no light perception. (Center) Fundus photograph obtained 2 months later showing multiple
segmented retinal arterioles with diffuse fibrovascular membrane and no light perception. (Right) Diffusion-weighted image showing
acute infarction in the left optic nerve and left posterior temporal and occipital lobes.

Almost all the patients were healthy, without underlying
diseases; patient 1 had hypertension.
The clinical characteristics of the 12 patients with
iatrogenic retinal artery occlusion are described in Table 1.
With respect to the injected substances, autologous fat was
injected in 7 cases (6 cases of ophthalmic artery occlusion
and 1 case of central retinal artery occlusion), hyaluronic
acid was injected in 4 cases (1 case of ophthalmic artery
occlusion and 3 cases of branch retinal artery occlusion),
and collagen was injected in 1 case of central retinal artery
occlusion. The injection sites included the glabellar region
(7 cases, 58.3%), the nasolabial fold (4 cases, 33%), or
both regions (1 case, 8.3%).
Visual decline was the most severe in the patients with
iatrogenic ophthalmic artery occlusion, followed by iatrogenic central retinal artery occlusion and iatrogenic
branch retinal artery occlusion (final BCVAs: 6.00 ⫾ 0.00
logMAR units, 2.76 ⫾ 3.17 logMAR units, and 2.23 ⫾
3.28 logMAR units, respectively). Regarding the injected
substances, autologous fat injection resulted in worse final
BCVAs than hyaluronic acid or collagen injections (n ⫽
12; 5.86 ⫾ 0.38 logMAR units vs. 1.47 ⫾ 2.56 logMAR
units; P ⫽ .010).
● OPHTHALMIC ARTERY OCCLUSION (N ⴝ 7): Iatrogenic
ophthalmic artery occlusion was characterized by severe
ocular pain in the affected eye immediately after the
injection. Fundus fluorescein angiography showed no retinal perfusion and attenuated choroidal perfusion in the
patients with this condition. Internal carotid angiography
with transfemoral cerebral angiography showed occluded
ophthalmic arteries and no choroidal flush (Figure 1).
Intra-arterial fat emboli were well visualized by SD OCT
(Figure 1). Further, the mean choroidal thickness in the
affected eyes (cases 1, 3, 4, and 7; n ⫽ 4; mean ⫾ standard
deviation, 198.3 ⫾ 49.4 m) was less than that in the
adjacent normal eyes (n ⫽ 4; mean ⫾ standard deviation,
347.5 ⫾ 74.3 m; P ⫽ .014; Figure 2). Decreased vascu-
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larity in both the choriocapillaris and large choroidal
vessels also was observed.
One of the 7 patients experienced combined brain
infarction by fat embolism after autologous fat injection
(Figure 3). Associated initial ocular problems in 7 patients
included ophthalmoplegia (6 cases), horizontal strabismus
(6 cases, including 5 of exotropia and 1 of esotropia), ptosis
(4 cases), iris atrophy (1 case), and cornea edema (1 case).
Two patients showed skin necrosis at the glabellar region
after hyaluronic acid or autologous fat injection. At the
final follow-up, most associated ocular problems improved,
including ophthalmoplegia and ptosis; however, 5 patients
still had exotropia and 1 patient had iris atrophy. Further,
phthisis bulbi developed in Patient 3, which progressed by
the final follow-up. Follow-up fundus fluorescein angiography indicated improved choroidal perfusion in all the
patients, although retinal arterial perfusion did not
improve.
Intra-arterial mechanical and chemical thrombolysis
with urokinase was attempted immediately after visual loss
in 4 patients, but the ophthalmic arteries were not recanalized and the BCVAs did not improve (initial and final
BCVAs: no light perception; P ⫽ 1.000). Intraoperative
angiography indicated that the ophthalmic arteries were
severely occluded by the injected substances (Figure 1).
Therefore, these patients had poor visual outcome. The
BCVAs (no light perception) of the 7 patients with
iatrogenic ophthalmic artery occlusion showed no change
during the mean follow-up duration of 14.0 ⫾ 22.1 weeks
(P ⫽ 1.000, Wilcoxon signed-rank test).
● CENTRAL RETINAL ARTERY OCCLUSION (N ⴝ 2): The
initial presentation of iatrogenic central retinal artery
occlusion was decreased vision without ocular pain.
Patient 8 noted blindness immediately after the glabellar injection, and patient 9 noted blindness 1 day after
the injection, which incidentally affected the normal
eye. Fundus fluorescein angiography showed no retinal
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FIGURE 4. Patient 11 with branch retinal artery occlusion resulting from cosmetic hyaluronic acid injection in the glabellar region.
(Top left) Fundus fluorescein angiogram obtained at the initial visit showing segmented supero-temporal branch retinal artery
occlusion, delayed arteriovenous transition, and retrograde retinal arterial filling (arrows) in the supero-temporal quadrant.
Best-corrected visual acuity (BCVA) was 20/30. (Top right) Fundus fluorescein angiogram obtained 10 days later showing
improved arteriovenous transition and retrograde retinal arterial filling (arrows) in the supertemporal quadrant with distal occlusion.
BCVA was 20/120. (Bottom left) Fundus fluorescein angiogram obtained 1 month later still showing branch retinal artery occlusion
in the supero-temporal quadrant, with a BCVA of 20/100. (Bottom right) Goldmann perimetry of the left eye 1 month after the
occlusion revealing inferior visual field defects.

perfusion, but intact choroidal perfusion, in both the
patients. No associated initial ocular problems were
detected, except for a relative afferent pupillary defect.
The initial and final BCVAs of these patients were
3.50 ⫾ 2.12 logMAR units and 2.76 ⫾ 3.17 logMAR
units, respectively. One patient (Patient 9) experienced
combined brain infarction by fat embolism after autologous fat injection.

DISCUSSION
HEREIN WE PRESENT THE CLINICAL MANIFESTATIONS AND

visual prognosis of 12 cases of cosmetic facial filler injection-associated retinal artery occlusion, which may be the
largest case series of this condition. We also reviewed 11
case reports of facial filler injection-associated retinal
artery occlusion (Table 2). Our data indicate that predominantly women are affected by iatrogenic retinal artery
occlusion, because cosmetic facial filler injections are
usually performed in female patients.
The clinical manifestations depend on the site of arterial
obstruction. In all 12 patients, we detected several large
clumps in the retinal vessels, including the central retinal
arteries and multiple branches of the ophthalmic arteries,
by fundus photography, fundus fluorescein angiography,
transfemoral cerebral angiography, and SD OCT. The
clinical images suggested near-total occlusion of the ophthalmic arteries and absence of the foveal cherry-red spot.
The choroidal filling defect detected by fundus fluorescein
angiography suggested occlusion of the short posterior

● BRANCH RETINAL ARTERY OCCLUSION (N ⴝ 3):

The
initial presentation of iatrogenic branch retinal artery
occlusion was also decreased vision without ocular pain.
All patients had occluded superior branch arteries (2 cases
of supero-temporal branch retinal artery occlusion and 1
case of supero-nasal branch retinal artery occlusion) and
reported an inferior visual field defect in the affected eye
(Figure 4). Fundus fluorescein angiography showed filling
defects in the branch retinal arteries and retrograde retinal
artery filling (Figure 4). The initial and final BCVAs of
these patients were 2.05 ⫾ 3.42 logMAR units and 2.23 ⫾
3.28 logMAR units, respectively.
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TABLE 2. Characteristics and Clinical Data of 11 Patients with Filler-Associated Retinal Arterial Occlusion in the Literature
Cosmetic Injection

Age
(y)

Sex

4

44

23

No.

FACIAL FILLER INJECTION-ASSOCIATED RETINAL ARTERY OCCLUSION

Diagnosis

Eye

F

CRAO

R

47

F

CRAO

L

322

52

F

CRAO

411

48

M

59

43

68

1

Substance

Site

Ocular
Pain

Initial
BCVA

Final
BCVA

Follow-up

NLP

NLP

2.5 mos

NLP

NLP

3 wks

NLP

NLP

10 mos

20/30

20/20

NLP

NA

(⫺)

MCA infarction, skin
necrosis
RAPD, brain infarction

NLP

NLP

3 mos

NA

(⫹)

NA

NLP

NLP

2 day

NA

NLP

NLP

NA

Treatment

Possible Route

Supratrochlear
artery
Supratrochlear
artery

(⫹)

Autologous
fat
Autologous
fat

Glabella

(⫺)

Glabella

(⫺)

R

PMMA

Glabella

(⫺)

Supratrochlear
artery

(⫹)

BRAO

R

Glabella

Acetazolamide

NA

(⫺)

M

OAO

L

42

F

CRAO

L

75

45

F

CRAO

R

82

30

F

OAO

R

96

45

M

RAO

NA

106

47

F

OAO

L

1110

27

F

Partial
OAO

R

Hyaluronic
acid
Autologous
fat
Autologous
fat
Autologous
fat
Autologous
fat
Autologous
fat
Autologous
fat
Autologous
fat

Nasolabial
fold
Nasolabial
fold
Glabella
Glabella
Nasolabial
fold
Periorbital
Nasolabial
fold

(⫺)
Massage, O2
Tx
NA

Dorsal nasal
artery
NA

(⫹)

(⫹)

Associated Ocular
Symptom

Ptosis (improved),
RAPD
RAPD, abduction
limitation, MCA
infarction
Iris atrophy, corneal
opacity,
ophthalmoplegia
(⫺)

1 day
(–)

Urokinase, O2
Tx
(⫺)

NA

(⫹)

NA

(⫺)

MCA infarction

NA

NA

10 mos

(⫺)

NA

(⫹)

Watershed zone
infarction
Extinguished VEP,
ptosis, RAPD

NA

NA

NA

HM

HM

6 mos

Steroid Tx

Dorsal nasal
artery

NA

⫺ ⫽ absent; ⫹ ⫽ present; ACP ⫽ anterior chamber paracentesis; BCVA ⫽ best-corrected visual acuity; BRAO ⫽ branch retinal artery occlusion; CF ⫽ counting fingers; CRAO ⫽ central retinal
artery occlusion; ET ⫽ esotropia; F ⫽ female; HM ⫽ hand movements; IAT ⫽ intra-arterial thrombolysis; ICA ⫽ internal carotid artery; L ⫽ left; LP ⫽ light perception; M ⫽ male; mos ⫽ months;
MCA ⫽ middle cerebral artery; NA ⫽ not available; NLP ⫽ no light perception; OAO ⫽ ophthalmic artery occlusion; PMMA ⫽ polymethylmethacrylate; R ⫽ right; RAO ⫽ retinal artery occlusion;
RAPD ⫽ relative afferent papillary defect; Tx ⫽ treatment; VFD ⫽ visual field defect; XT ⫽ exotropia; y ⫽ years.
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ciliary arteries. Further, the persistence of semimydriasis
unresponsive to illumination of the contralateral ischemic
iris suggested occlusion of the long posterior ciliary arteries. Obstruction of the blood supply to the extraocular
muscles or innervating nerves, causing ophthalmoplegia,
also was present. Moreover, ptosis implied ischemia of the
levator palpebrae muscle or its innervations. The acute
ischemia of the anterior segment and levator palpebrae
muscle could explain the ocular pain, which usually
does not accompany noniatrogenic retinal artery occlusion. In the present study, although BCVA did not
improve, other ocular deficits resulting from iatrogenic
ophthalmic artery occlusion improved at the final follow-up examination, including strabismus, ophthalmoplegia, ptosis, and corneal edema. However, phthisis
bulbi, which occurred as a result of decreased production
of aqueous humor in the ciliary body, was intractable
and eventually caused enophthalmos.
Interestingly, all of the 7 patients with iatrogenic ophthalmic artery occlusion in our series experienced painful
blindness and no light perception at the initial and final
examinations. Taken together with the literature, 14
(73.7%) of 19 cases of iatrogenic central retinal artery or
ophthalmic artery occlusion had ocular pain (10 cases of
ophthalmic artery occlusion and 4 cases of central retinal
artery occlusion). Among the 4 cases of iatrogenic central
retinal artery occlusion, 3 patients (Patients 1, 2, and 3 in
Table 2) were highly suggestive of ophthalmic artery
occlusion on the basis of the associated ocular symptoms,
although they were not confirmed by cerebral angiography.
Moreover, Patient 7 in Table 2 had painful blindness at
presentation, but was not evaluated for any associated
ocular symptoms or the possibility of ophthalmic artery
occlusion. Among the 11 patients with iatrogenic ophthalmic artery occlusion, 10 (90.9%) showed initial ocular
pain; Patient 11 in Table 2 was not evaluated. Therefore,
we hypothesize that ocular pain in patients with sudden
blindness immediately after cosmetic facial filler injections
indicates ophthalmic artery occlusion and poor visual
prognosis.
Moreover, we observed that lack of choroidal perfusion
resulting from iatrogenic ophthalmic artery occlusion can
lead to profoundly attenuated choroidal vascularity and
decreased choroidal thickness. This is the first visualization
of the choroidal vasculature in iatrogenic ophthalmic
artery occlusion both quantitatively and qualitatively by
SD OCT. Such choroidal images may help in the diagnosis
and prediction of visual outcomes.
In some cases, retrograde arterial embolism also caused
brain infarction. We noted 1 case of middle cerebral artery
infarction and 1 case of middle and anterior cerebral artery
infarctions after autologous fat injection in the glabellar
region. According to Table 2, 5 cases of brain infarction
after filler-associated retinal artery occlusion have been
reported. Taken together with our findings, 7 cases
(30.4%) of brain infarction, especially middle cerebral
660
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artery infarction, among 23 cases of iatrogenic retinal
artery occlusion were caused by autologous fat injection.
None of the 7 patients with central retinal artery or
ophthalmic artery occlusion caused by other fillers had
brain infarction.
The clinical features of cosmetic facial filler injectionassociated retinal artery occlusion are quite different,
depending on the injected substances. Along with our
findings, the literature on iatrogenic retinal artery occlusion includes 16 cases caused by autologous fat injection
(10 cases of ophthalmic artery occlusion, 5 cases of central
retinal artery occlusion, and 1 undetermined case), 5 cases
caused by hyaluronic acid injection (1 case of ophthalmic
artery occlusion and 4 cases of branch retinal artery
occlusion), 1 case caused by collagen injection (central
retinal artery occlusion), and 1 case caused by polymethyl
methacrylate injection (central retinal artery occlusion).
The hyaluronic acid product used in the present study
was Restylane (Medicis, Scottsdale, Arizona, USA), which
contains stabilized hyaluronic acid produced from the
fermentation of equine streptococci with 1% cross-linking.
The hyaluronic acid concentration of Restylane is 20
mg/mL, and its gel particle size is 400 m.15 Therefore,
hyaluronic acid particles can block the central retinal
artery, which is approximately 160 m in diameter, or
smaller branch retinal arteries more easily than the ophthalmic artery, which is approximately 2 mm in diameter.
This may explain why hyaluronic acid injection caused 3
cases of branch retinal artery occlusion, but only 1 case of
ophthalmic artery occlusion in our study. Schanz and
associates reported arterial embolization caused by the
injection of hyaluronic acid (Restylane) without visual
loss.16 They suggested the dorsal nasal artery as a possible
route of arterial embolization after hyaluronic acid injection in the glabellar region. Previously, branch retinal
artery occlusion resulting from the injection of hyaluronic
acid (Restylane) in the glabellar region was the only report
on ophthalmic complications.11
However, autologous fat has a variable particle size and
can block various sized arteries. According to the reports
listed in Table 2, autologous fat injection is highly associated with central retinal artery occlusion. Moreover, 2
cases of cerebral fat embolism leading to brain infarction
after autologous fat injection in the glabellar region have
been described.17,18 The anastomosis between the angular
and the ophthalmic arteries could be a route for cerebral
embolism.
The patients with iatrogenic ophthalmic artery occlusion showed no BCVA improvement after intra-arterial
thrombolysis. A possible explanation is that this condition
affects a more proximal artery than the central retinal
artery, causing more severe vision loss and diverse ocular
symptoms. Another explanation is that the embolic source
in iatrogenic retinal artery occlusion is completely different from that in noniatrogenic retinal artery occlusion: in
the former condition, hyaluronic acid and autologous fat
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FIGURE 5. Schematic of the blood supply of the face and eye in relation to the sites of cosmetic facial filler injections. The
supratrochlear and supraorbital arteries are the possible inlets for retrograde flow in the glabellar region. The anastomosis of the
dorsal nasal artery from the ophthalmic artery, angular artery, and lateral nasal artery from the facial artery is the possible inlet for
retrograde flow in the nasolabial fold. The arrows indicate the route of retrograde flow of embolic materials.

emboli may not be resolved by intra-arterial thrombolysis
with urokinase.
With respect to the mechanism of retinal artery occlusion after cosmetic facial filler injection, we propose a
retrograde embolic mechanism. Iatrogenic retinal artery
occlusion can be caused by anterograde or retrograde
embolism. Anterograde thromboembolism, as a cause of
iatrogenic retinal artery occlusion, is related to major
vascular procedures such as carotid artery stenting or
cerebral aneurysm coil embolization.19 It seems to have no
more additional risk than the known thromboembolic risk
for retinal artery occlusion. Further, a substance accidentally injected into arterioles during cosmetic procedures
can migrate to the proximal site of the arterial system
against the arterial flow resulting from the great injecting
force and subsequently can move distally to obstruct the
ophthalmic or retinal artery, or any cerebral artery branching from the internal carotid artery. Preconditions, includVOL. 154, NO. 4

ing local increase in pressure and well-vascularized tissue,
have been proposed for the intravasation of subcutaneously
injected fat materials, resulting in fat embolism.20 Excessive force and velocity of injection may cause an increase
in local pressure. Potential anastomoses between the external and the internal carotid arteries may become active,
and crossover of injected materials into the ophthalmic
artery may occur. The possible inlet of retrograde flow
differs depending on the injection site: in the glabellar
region, the supratrochlear artery is the most likely entry
point, followed by the supraorbital artery; in the nasolabial
fold, any injection in the anastomosis of the dorsal nasal
artery from the ophthalmic artery, angular artery, and
lateral nasal artery from the facial artery can cause retrograde embolism (Figure 5).21 From the present study and
previous case reports, we consider that cosmetic facial filler
injections in the glabellar region and nasolabial fold are
associated with similar risk of retinal artery occlusion.
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In conclusion, retinal artery occlusion can occur after
cosmetic facial filler injections. Ocular pain and attenuated choroidal vascularity on SD OCT may be good
indicators of iatrogenic ophthalmic artery occlusion,
which has poor visual prognosis. The glabellar region and
nasolabial folds are high-risk sites for cosmetic facial filler
injection-associated retinal artery occlusion. Such injections can cause severe clinical manifestations, including

not only iatrogenic retinal artery occlusion and the associated ocular symptoms, but also brain infarction and
phthisis bulbi. Therefore, patients should be informed
about the risk of irreversible blindness from retinal artery
occlusion, and the injections should be performed carefully. Moreover, ophthalmic examinations and systematic
brain magnetic resonance imaging are recommended in
patients who have ocular pain after these injections.
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