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Abstract
Background: Sudden loss of vision secondary to filler treatments is a rare but catastrophic complication.
Objectives: The aim of this study was to update the published cases of blindness after filler injection that have occurred since we published our
review of 98 cases in 2015, and to discuss prevention and management strategies.
Methods: A literature review was performed to identify all cases of visual complications caused by filler injection identified between January 2015
and September 2018.
Results: Forty-eight new published cases of partial or complete vision loss after filler injection were identified. The sites that were highest risk were
the nasal region (56.3%), glabella (27.1%), forehead (18.8%), and nasolabial fold (14.6%). Hyaluronic acid filler was the cause of this complication in
81.3% of cases. Vision loss, pain, ophthalmoplegia, and ptosis were the most common reported symptoms. Skin changes were seen in 43.8% of cases
and central nervous system complications were seen in 18.8% of cases. Ten cases (20.8%) experienced complete recovery of vision, whereas 8 cases
(16.7%) reported only partial recovery. Management strategies varied greatly and there were no treatments that were shown to be consistently successful.
Conclusions: Although the risk of blindness from fillers is rare, practitioners who inject filler should have a thorough knowledge of this complication
including prevention and management strategies.

Level of Evidence: 5

Editorial Decision date: February 15, 2019; online publish-ahead-of-print February 21, 2019.

The number of filler treatments performed globally has
steadily increased, and in the United States the number
of treatments annually has grown by >300% from 2000
to 2017.1 As these procedures grow in popularity, we are
also seeing an increase in related adverse events. A 10-year
retrospective review (2007–2017) of the US Food and Drug
Administration (FDA) Manufacturer and User Facility
Device Experience (MAUDE) database reported 47 cases
of blindness and 42 cases of vision impairment caused
by filler injection.2 This database encompasses mandatory reports of adverse events from manufacturers and
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METHODS
The corresponding author (K.B.), with assistance from the
College of Physicians and Surgeons of British Columbia
librarian, conducted a Boolean search of the databases
of the National Library of Medicine, Ovid MEDLINE, and
Cochrane Library for the following string: (soft tissue
augmentation OR filler OR injectable) AND (blindness
OR ophthalmoplegia OR vision OR visual impairment
OR retinal artery occlusion OR ophthalmic artery
occlusion). The search was conducted in September
2018 and was limited to the English-language literature.
In addition, the references cited in the identified articles
were reviewed to identify any additional reports. The
review was limited to injected fillers and associated
ocular complications reported between January 2015
and September 2018.

RESULTS
A total of 48 new cases of filler-induced vision changes
were identified between January 2015 and September 2018.
Table 1 provides a description of the cases, the therapies
employed, and the outcomes following therapy.
The most common locations of filler injection that caused
vision changes were the nasal region (56.3%, n = 27), the
glabella (27.1%, n = 13), the forehead (18.8%, n = 9),
and the nasolabial fold (NLF) (14.6%, n = 7) (Figure 1).
Of the 27 nasal injections, 12 were listed as nose, 7 nasal
dorsum, 4 perinasal, 2 nasal bridge, 1 nasal tip, and 1 had
injections in both the nasal tip and dorsum. Less common
sites were the temple (2 cases), cheek (2 cases), chin (1
case), and upper eyelid (1 case). The exact anatomic location of injection was not listed in 1 case.
Hyaluronic acid (HA) was the filler that resulted in the
greatest number of cases (81.3%, n = 39), followed by
calcium hydroxylapatite (CaHa) (10.4%, n = 5). There
was 1 case each (2.1%) from injections of autologous fat
and polylactic acid (PLA). In 1 case the patient was told
she had been injected with platelet-rich plasma (PRP),
although the authors of that paper speculate that something else was injected in order to be viscous enough to
occlude the arteries. The filler type was not reported (NR)
in 1 case (Figure 2).
Geographically most cases were reported from Korea
(n = 17), China (n = 8), Thailand (n = 6), the United
States (n = 6), and Taiwan (n = 5). There was 1 case each
out of Poland, Israel, Italy, Australia, Malaysia, and Japan
(Figure 3).

Signs and Symptoms
On initial presentation, 26 cases (54.2%) were found
to have complete vision loss, whereas the remaining
cases had complete unilateral vision loss. In 27 cases
(56.3%) pain was reported as 1 of the initial symptoms
(described as periorbital, ocular, periocular, orbital,
eye pain, or headache). In 21 cases (43.8%) associated
skin changes, commonly described as erythematous
to violaceous mottling or skin necrosis, were reported.
Ophthalmoplegia (decreased extraocular movement) was
reported in 26 cases (54.2%) and ptosis was seen in 25
cases (52.1%). Most commonly, the ophthalmoplegia and
ptosis recovered completely. Nausea and/or vomiting were
described as a presenting symptom in 8 cases (16.7%).
Among the 48 cases, there were 9 cases (18.8%) of central
nervous system (CNS) complications, including strokelike features such as unilateral weakness or evidence of
brain infarction on imaging. No deaths were reported.
Ten cases (20.8%) reported complete recovery of vision,
whereas 8 cases (16.7%) resulted in partial recovery of
vision. Of the remaining cases, 25 (52%) had complete
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voluntary reports from healthcare professionals and consumers. The records contain information about the outcome of the event and any interventions taken; however,
there are limitations to the data as MAUDE is a passive
surveillance database and can suffer from underreporting.
In addition, some of the MAUDE data are incomplete, there
are no strict criteria used to define clinical entities such as
vision impairment, and in this database even consumers
can file reports.2 There may or may not be overlap between
the cases reported in the MAUDE database and the cohort
of published cases we report on herein. Nevertheless, it is
likely that there are many other cases of visual complications from filler not captured in the MAUDE database or in
our review of the world literature.
Three-dimensional filler treatments are performed by
injecting filler into the subcutaneous preperiosteal space,
which is the space through which the facial vasculature
courses. Inadvertent canalization of the blood vessels
that supply the facial tissues is especially concerning as
many of these vessels anastomose with the ophthalmic
artery and its branches which supply the retina. Animal
studies suggest that the retina is only able to survive
~90 minutes without blood supply.3 However, a more
recent publication suggests time to retinal infarction in
the case of complete central retinal artery occlusion may
be shorter, of the order of 12 to 15 minutes.4 Unless the
block caused by the filler is promptly reversed, vision
compromise may occur.
Our initial 2015 publication5 on this devastating complication found 98 published cases of filler-related visual
compromise in the world literature between 1906 and
2015. This follow-up paper describes a further 48 published cases from January 2015 through September 2018,
bringing the total to 146 cases. Although the reported incidence is still small, the rate does appear to be increasing.
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Table 1. Cases of Visual Complications in the World Literature
Type of filler

Injection site

Symptoms

1

Autologous
fat

Forehead

RE vision loss, ocular
pain, flashes of
light

2

CaHa

Nasal bridge

3

CaHa

4

Signs

Management

Outcome (variable time for follow-up)

Country

RE NLP, RAPD right eye

Within 20 minutes: ocular
massage and ocular drops
(0.5% timolol, brimonidine,
and dorzolamide) and IV
dexamethasone, IV mannitol,
40% glycerol PO, 500 mg
acetazolamide PO, IV aprostadil, subsequent vinpocetine
PO daily

RE vision recovery (slow improvement
occurred over 90 min)

Poland28

LE blurred vision,
diplopia, periorbital pain, headache, vomiting

LE vision 20/63, ophthalmoplegia, exotropia, skin
changes nose, glabella,
and forehead

Systemic steroids, antibiotics,
hyperbaric oxygen therapy

LE vision and skin recovery, motility
improved

Taiwan29

Nasal tip and
nasal dorsum

LE decreased vision,
headache nausea,
vomiting

LE hand motion 30 cm,
ophthalmoplegia, dilated
pupil, RAPD, skin necrosis
nasal dorsum, glabella,
left forehead

Alprostadil, dextran, hyperbaric
oxygen therapy

LE vision improved to 6/60

Taiwan30

CaHa

Both temples,
both cheeks,
forehead,
chin

Right periobital pain,
diplopia, nausea,
vomiting

20/25 vision RE, ptosis, ophthalmoplegia, hematoma
at injection area right
temple

Oral steroids

Vision NR, ptosis resolved, RE abduction deficit marginally improved

United
States31

5

CaHa

Nasal bridge
(previous
rhinoplasty)

RE blurred vision,
periocular pain

RE vision 20/20 3 hours
post, 20/32 2 months
post, ophthalmoplegia,
ptosis, RE exotropia,
bruising on the nose
bridge, and forehead

Aspirin, hot water compresses,
aspiration of material
injected; enoxaparin, acetylsalicylic acid, amoxicillin/
clavulanate, prednisone,
topical antibiotics, eyedrops,
and ointment

RE vision 20/60 18 months post,
visual field deterioration, ptosis,
and ophthalmoplegia resolved

Israel32

6

CaHa

Glabella

LE decreased vision,
diplopia, nausea,
impaired consciousness

LE 20/200, ophthalmoplegia,
dilated pupil without
reflex, conjunctival injection, purpura glabella to
left forehead, unable to sit
by herself

Systemic steroids

LE 20/25, fixed dilated pupil, resolved
ophthalmoplegia, consciousness
improved after 2 days,
necrosis and scarring of glabella

Japan33

7

HA

Nasal dorsum

RE vision loss, eye
pain 2 days after
admission, “cold”
sensation

RE vision NLP, ptosis, ophthalmoplegia, conjunctival
injection, subconjunctival
hemorrhage, fixed pupil,
proptosis, increased
intraocular pressure, pustular lesions on forehead
and nose, subsequent
necrosis

1 week after, 1200 U HYAL
injected into orbital apex
diluted in 15 mL, 600 U
HYAL into skin, ocular massage, IV fluids, IV steroids,
antibiotics,

RE vision NLP, ptosis, ophthalmoplegia improved, skin improvement

United
States34

8

HA

Mid-face
(cheek)

RE vision loss, RE
pain, right ear
pain, headache,
dizziness, and
subjective leftsided face and
arm weakness

No lid ptosis or proptosis,
no facial change or arm
weakness on her left side

Arrived for treatment within 20
minutes, 150 U HYAL into
infraorbital foramen, 150 U
into supraorbital notch,
retrobulbar injection of 450
U of HYAL, 325 mg of aspirin

RE vision recovery

United
States6

9

HA

Nose (27G cannula)

LE decreased vision,
LE pain, nausea

LE light perception, ptosis,
ophthalmoplegia, purple
discoloration over left
orbital area, forehead,
nasal bridge, MRI acute
infarction

6 hours later: 450 mL HYAL
into nasal area, hyperbaric
oxygen, low-level laser
therapy, anterior chamber
paracentesis, methylprednisolone, antiplatelet drugs,
oral antibiotic given plus
antiepileptic drug to prevent
seizures, topical steroid and
antibiotic eye drops

2 months later: LE vision light perception only; lid ptosis and ophthalmoplegia resolved, microphthalmia

Thailand10
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Table 1. Continued
Case

Type of filler

Symptoms

10

Signs

Management

Outcome (variable time for follow-up)

Country

HA

Nose (27G cannula)

RE vision loss, pain

RE vision NLP, ptosis, ophthalmoplegia, RAPD

450 mL HYAL nasal area,
self-ocular massage (10
seconds for 3 cycles every
hour for 24 hours), breathing
into plastic bag, carbogen
for 30 minutes every 2
hours, hyperbaric oxygen 5
hours after, oral acetazolamide, eye drop of dorzolamide + timolol, 325 mg PO
aspirin daily

RE vision loss, recovery of ophthalmoplegia and ptosis

Thailand10

11

HA

Nose (25G cannula)

RE blurry vision, periorbital pain, HA

RE visual field defect,
erythematous patch on
nose and glabella area

15 min: 300 U HYAL to nose,
nitroglycerin transdermal
pad on chest; self ocular
massage for 6 hours,
rebreathing into a plastic
bag; subsequent pulse
electromagnetic frequency;
hyperbaric oxygen 4 hours
post

Recovery of visual field defect

Thailand10

12

HA

Nose (cannula)

RE vision loss, RE
periorbital pain,
HA, nausea,
vomiting

RE vision NLP, pupil not
reactive to light, ophthalmoplegia, ptosis, skin
discoloration nasal tip and
surrounding area

2 mL HYAL into nasal area,
subsequent repeat nasal
HYAL, next day 1000 U HYAL
retrobulbar (which helped
pain, EOM movement,
ptosis), IV parecoxib, metoclopramide, acetazolamide,
carbogen, timolol drops, and
aspirin; subsequent hyperbaric oxygen

Vision NR, resolved ophthalmoplegia
and ptosis

Thailand10

13

HA

Forehead (25G
cannula)

LE decreased vision,
headache

LE vision light perception
only, ptosis, ophthalmoplegia, pupil dilated and
slow reaction to light,
purple discoloration along
left supraorbital and
supratrochlear arteries
and upper eyelid, small
subacute infarction left
temporal lobe

Within 15 minutes: 9 mL intralesional HYAL and 8 mL retrobulbar HYAL (150 U/mL),
nitroglycerin pad applied
to chest, ocular massage,
rebreathing in a plastic bag;
IV antibiotic, systemic steroid and hyperbaric oxygen
therapy; pulsed electromagnetic frequency applied

LE vision light perception only, ptosis
partially improved, ophthalmoplegia almost fully improved

Thailand10

14

HA

Left temple
(23G needle)

LE blurred vision
(after second
0.1 mL deep on
bone)

Blurred vision (visual exam
NR) LE ptosis

7.5 mL HYAL (600 U/mL)
injected over left forehead
and temporal area; 2.5 mL
HYAL (600 U/mL) then
injected into and around
supratrochlear notch; ocular
massage for >4.5 hours and
90 minutes of hyperbaric
oxygen performed

LE vision recovery; vision began to
improve after injection into supratrochlear notch

Thailand10

15

HA

Glabella and
nasal dorsum

RE vision loss inferior
half of field, RE
periorbital pain,
HA

RE counting fingers, ophthalmoplegia, exotropia,
erythematous skin discoloration over glabella, dorsum, and tip of the nose

HYAL 60 IU/mL subcutaneously
over glabella and nasal
dorsum 12 hours after start
of symptoms

RE vision recovery, recovery of
ophthalmoplegia and visual field
defect, minimal skin scarring

Malaysia35

16

HA

Nasal tip

RE blurred vision,
pain, dizziness

Decreased vision (visual
exam NR), ptosis, ophthalmoplegia, chemosis and
injection RE, erythematous patches on periocular and glabella region
progression to necrosis

1500 U HYAL injected around
injection site, methylprednisolone, nitroglycerin,
alprostadil, prophylactic
antibiotics, and daily dressing plus low-level laser
therapy

No visual field defects, ophthalmoplegia, ptosis, skin all recovered

Korea36
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Table 1. Continued
Type of filler

Injection site

Symptoms

Signs

17

HA

Glabella and
nasal dorsum
(needle)

Vision loss

NR

Korea37

18

HA

Glabella and
nasal dorsum
(needle)

Vision loss

NR

Korea37

19

HA

Glabella (needle)

Vision loss

20

HA

Glabella (needle)

Vision loss

21

HA

Glabella (needle)

Vision loss

22

HA

NLF (needle)

Vision loss

NR

23

HA

NLF (needle)

Vision loss

NR

Korea37

24

HA

NLF (needle)

Vision loss

NR

Korea37

25

HA

Nasal dorsum
(needle)

Vision loss

NR

Korea37

26

HA

Glabella, perinasal area,
NLF

27

HA

Glabella, perinasal area,
NLF

Type 1 (n = 2): no ptosis, no
ophthalmoplegia
Type 2 (n = 2): ptosis, no
ophthalmoplegia; Type 3
(n = 2): no ptosis, ophthalmoplegia;
Type IV (n = 3): ptosis, ophthalmoplegia (all 4 types
showed vision loss)

Management

NR

NR

NR

Outcome (variable time for follow-up)

Type 1 (n = 2): no ptosis, ophthalmoplegia, enophthalmos;
Type 2 (n = 2): ptosis improved, mild
enophthalmos; Type 3 (n = 2):
ophthalmoplegia improved, mild
enophthalmos; Type 4 (n = 3):
ophthalmoplegia, ptosis recovered
(except 1 patient with strabismus), enophthalmos present, no
improvement in vision

Vision loss NLP all 4 patients, ophthalmoplegia improved in 3 of 4
cases, ocular misalignment

Country

Korea37

Korea37

Korea37

Korea37

Korea38

Korea38
Vision loss, ocular
pain

Vision NLP for 3 cases,
1 case hand motion,
ophthalmoplegia (all 4
patients), skin necrosis (2
patients)

One patient had intra-arterial
thrombolysis

.

Korea38

28

HA

Glabella, perinasal area,
NLF

29

HA

Glabella, perinasal area,
NLF

30

HA

Nose

LE decreased vision,
orbital pain, HA,
dizziness, nausea,
vomiting

LE ptosis, ophthalmoplegia
conjunctival injection, LE
dilated pupil, color change
forehead, nasal tip, medial
side of orbit

HYAL (location not described),
systemic steroid injections,
antibiotics; skin lesion
dressed with epidermal
growth factor spray and
antibacterial ointment

Vision NR, diplopia progressively
resolved, skin improved with
barely any scarring

Korea39

31

HA (29G
needle)

Upper eyelid
(superior
sulcus)

RE blurred vision,
pain, swelling and
heaviness of RE

RE vision 20/400, slit lamp
showed filler material in
right anterior chamber

Temporal limb incision RE and
irrigation and aspiration to
remove filler (10 days post
injection); gatifloxacin and
rimexolone eye drops

RE vision 20/20; no residual filler in
anterior chamber

Korea40

32

HA

Glabella

LE decreased vision

LE vision hand motion,
ophthalmoplegia, ptosis,
increased intraocular
pressure, multiple cerebral infarctions, muscle
weakness, dysarthria

NR

Vision NLP, ophthalmoplegia and
weakness improved

Korea41

33

HA

Nose

LE vision loss after
1 hour

LE NLP, ptosis

Retrobulbar HYAL, 1500 U ×
2 (300 U/mL solution) (32
hours later), partial RA recanalization

NLP

China8

Korea38
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Table 1. Continued
Type of filler

Injection site

34

HA

Nose

35

HA

36

Symptoms

Signs

Management

Outcome (variable time for follow-up)

Country

RE reduced vision

RE hand motion 5 cm, ptosis,
ophthalmoplegia, visual
field defect

Retrobulbar HYAL 1500 U × 1
(12 hourrs later), corticosteroids, no recanalization

20/60

China8

Nose

LE vision loss

LE NLP, ptosis

Retrobulbar HYAL 3000 U × 2
(34 hours later), corticosteroids, partial recanalization

NLP

China8

HA

Forehead

LE reduced vision

LE 20/200, ptosis, ophthalmoplegia, visual field
defect

Retrobulbar HYAL 1500 U ×
2 (4 hours later), corticosteroids

NLP

China8

37

HA

Forehead (23G
blunt cannula)

RE vision loss, ocular
pain

RE NLP, ptosis, purple
discoloration over nose,
forehead

1500 U HYAL to forehead, nose,
glabella, retrobulbar (>7
hours later), hyperbaric oxygen, aspirin, oral acetazolamide, IV dexamethasone

RE vision hand movements, skin
improved

China7

38

HA

Nasal dorsum

RE pain, diplopia

20/20 initial then 20/200,
ptosis, ophthalmoplegia,
strabismus, exotropia,
pupil dilation, visual field
defect, erythematous to
violaceous discoloration
nasal dorsum and glabella

Topical timolol, tobramycin-dexamethasone ophthalmic eye drops, ocular
massage, IV prostaglandin
E1, periocular injection of
anisodamine, IV dextran,
IV ozagrel, oxygen therapy,
IM methylcobalamin,
dexamethasone, topical
antibacterial

Vision improved to 20/16, ocular
position normalized, skin healed
normally

China42

39

HA

NR

RE vision loss, pain

RE NLP

HYAL subcutaneous, hyperbaric
oxygen, oral acetazolamide,
IV injections Ginkgo biloba
extract, cobamamide, dexamethasone

NLP

China43

40

HA

Forehead

RE vision loss

RE NLP, pupil fixed, dilated,
nonreactive, mottled
erythema around injection site

HYAL injection (no details),
ocular massage, hyperbaric
oxygen therapy

RE vision loss, skin improved
(decreased erythema)

China44

41

HA

Nose

RE vision loss, left
upper limb weakness 9 hours later

RE vision loss, weakness left
elbow, left hand and wrist

NR

RE vision loss, persistent upper-limb
weakness

Taiwan45

42

HA

Nose

RE vision loss, ocular
pain, nausea,
dizziness

RE ptosis, no light reflex,
ecchymosis over nasal
and glabellar area, left
upper-limb weakness,
brain infarcts on MRI

NR

NR

Taiwan46

43

HA

Glabella and
nasal dorsum
(needle)

RE vision loss

RE vision loss

IATT was performed using
1000 U HYAL and 60,000 U
urokinase into the trunk of
the right ophthalmic artery

RE vision loss

Taiwan47

44

HA

Brow

RE decreased vision,
flashing sensation

Vision NR initial, subsequent
MRI ophthalmic review
normal

HYAL brow and forehead (375
IU/mL) then 300 U (0.8 mL)
HYAL twice in area of supratrochlear and supraorbital
notches (relief after second
injection)

Vision recovery

Australia9

45

HA (patient
told this by
injector)

Forehead, nose

Vision NR, pain

LE ptosis, eyelid edema, subconjunctival hemorrhage,
necrosis skin forehead,
glabella, nasal skin, no
loss of visual function

Oral antibiotic therapy and
topical warm packs; subsequent IV antibiotics, IV
methylprednisolone plus
daily application of collagenase-antibiotic ointment

Vision recovery, LE ptosis recovered,
1 month after, some skin scarring

Italy48

46

NR

Nose

LE decreased vision

LE vision finger counting,
best corrected 20/200

NR

20/100

United
States49
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Table 1. Continued
Type of filler

Injection site

Symptoms

47

Patient told
injection
was PRP,
but not
viscous
so likely
something
else

Forehead

RE vision loss, RE
pain, syncope

48

Polylactic
acid

Forehead

RE vision decreased,
RE pain, dizziness,
left upper and
lower extremity weakness
and loss of
consciousness

Signs

Management

Outcome (variable time for follow-up)

Country

RE vision loss, ptosis,
left-sided hemiparesis,
forehead necrosis

Antibiotic ointment for skin and
pulsed dye laser to the scar

RE vision loss, residual weakness of
left upper and lower extremity

United
States50

RE counting fingers progressed to NLP, RE RAPD,
skin necrosis right forehead, neurologic exam
unremarkable

IV methylprednisolone and
60 mg prednisone

RE vision loss, skin lesions improved

United
States51

CaHa, calcium hydroxylapatite; HYAL, hyaluronidase; IV, intravenous; LE, left eye; NLP, no light perception; NR, not reported; PO, per os (by mouth); PRP, platelet-rich plasma; RAPD, relative afferent
pupillary defect; RE, right eye; U, units. • Note that only English-language articles were included in this review. There was 1 paper in which the abstract was available in English that reported 18
cases out of a single institution between 2014 and 2016. This paper was not included in the analysis. For 6 patients the injection site was the forehead, 8 patients were injected in the nose, and
the other 4 patients were injected in both sites. The injected material was autologous fat and HA. Only 3 patients showed improvement of vision, the rest remained with no light perception.52 •
There was another case of blindness reported in the Netherlands of blindness after HA injection into the nasal dorsum. Only the abstract was available in English and so it was not included in
this review.53 • There was 1 case reported from the US FDA MAUDE database where compensation was given to the plaintiff after HA filler injected into the temple caused permanent blindness;
however, given the limited details and uncertainty as to whether this had been published previously and in what year the case occurred, it was not included.2

vision loss, 1 had worsened vision, vision remained the
same in 2 cases, and the outcome was not reported in 2
cases. Treatments were employed in all cases where there
was vision recovery, and are discussed in more detail
below. It is important to note that in only 1 of the 10 cases
of complete vision recovery was there documentation
of no light perception prior to intervention. In the other
9 cases that described full recovery of vision there was
either no reported initial objective visual exam, the vision
was reduced and documented as counting fingers or with
visual acuities ranging from 20/400 to 20/63, or a visual
field defect was described.
Treatments included ocular massage, intraocular pressure–lowering agents, intravenous (IV) steroids, subcutaneous and retrobulbar hyaluronidase (RBH), and IV
thrombolytic therapies. Given the lack of consistent reporting on treatment, and the wide variety of treatments, it
is hard to draw conclusions regarding efficacy. In 13 of
48 cases (27%) the treatments used were not reported.
Commonly reported treatments include the use of hyaluronidase in 51% (20/39 cases where HA filler was used),
systemic steroids in 35.4% (17/48 total cases), and hyperbaric oxygen in 20.8% (10/48). In 1 case of complete and 2
cases of partial vision recovery, RBH was used;6–8 however,
only 1 case of complete recovery was attributed directly to
the RBH.6 One case that improved from no light perception
to hand movement received multiple treatments, including
RBH, instituted 7 hours after injection.7 Another case had
RBH injected 12 hours after filler treatment; this patient’s
vision improved from hand motion at 5 cm to 20/60, but
the authors commented that the treatment likely made no

contribution to this partial recovery of vision, because it
coincided with the resolution of corneal edema and the
gradual absorption of retinal hemorrhage.8 In 2 cases of
complete vision recovery hyaluronidase was injected in
the region of the supraorbital or supratrochlear notch and
it was reported to immediately bring resolution to the
visual disturbance.9,10

DISCUSSION
Background
With the increased use of soft tissue fillers, it is important
to be aware of potential devastating ocular complications.
To minimize the risk of intravascular injection, injectors
should have a thorough knowledge of vascular anatomy
and a complete understanding of risk factors and safe
injection techniques. Further, they should be able to
recognize the symptoms and signs of vascular compromise
and be able to implement a treatment protocol immediately
should this complication occur. The potential for vision
loss, skin necrosis, and CNS complications such as stroke
should be included on consent forms. Although this
complication is very rare, informed consent requires that
the practitioner review this potential life-altering condition
with the patient.
A clear understanding of vascular anatomy can minimize the risks of complications. The ophthalmic artery
begins behind the eye, branching into vessels including
the supraorbital, supratrochlear, and dorsal nasal arteries
(Figure 4). When high-risk sites such as the glabella, nose,
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Figure 1. Location of filler injection resulting in visual
complication. The single black dot represents a case where
the anatomic location of injection was not specified.

Figure 3. Geographic distribution of cases of visual
complications from filler.

and forehead are injected, there is a risk of intra-arterial
injection of filler. However, there are many anastomoses
between different arteries of the face and branches of the
ophthalmic artery system, putting virtually any anatomic
location of injection at risk for ocular complications.5 It
should also be stated that expert mastery of vascular anatomy is not failsafe as vascular anatomy is highly variable
and vascular events may still occur in the hands of experienced and expert injectors.11
Vascular complications can occur when injecting with a
needle or a cannula. Detailed documentation of the needle
or cannula type used was only reported in 16 of 48 cases
(33.3%). A needle was used in 10 cases and cannula in

6 cases, with the cannula size ranging from 27G to 23G.
Cannulas have been shown to cause vascular complications in other studies, and in 1 survey 17% of injectors
who noted vascular complications were injecting fillers
with cannulas, most commonly 25G, but also 23G.11
The mechanism of action of blindness after filler injection has been hypothesized to involve intra-arterial injection
of filler followed by subsequent retrograde embolization
into the ophthalmic artery system (Figure 4).12 When
enough filler is delivered into a vessel and pushed retrogradely with injection pressures greater than the sum of
the systolic arterial pressure and the frictional forces due
to viscous flow, embolization to the ophthalmic artery can
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Figure 2. Number of cases of visual complications from
each filler type.
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occur.13 In a recent cadaver head perfusion model, injection
pressures above the systolic arterial pressure were needed to
transfer filler into the ophthalmic artery (166.7 mm Hg).12
Furthermore, it does not take a large volume to occlude the
vessel. In 1 study the average volume of filler necessary to
fill the supratrochlear artery from the glabella to the bifurcation of the ophthalmic and central retinal arteries was
0.085 mL (range, 0.04–0.12 mL).14 Filler can be dispersed
to multiple vessels with enough pressure and travel retrogradely to the orbit or to the internal carotid artery and cerebral circulation, causing CNS complications, and/or distally
to the smaller branches supplying the skin. This is consistent with the clinical finding in this report of skin and CNS
complications occurring in 43.8% and 18.8%, respectively,
of the cases of visual compromise after filler injection.

Clinical Features
This update shows that HA filler causes 81.3% of cases of
visual complications compared to 2.1% due to autologous
fat. This is in contrast to our last paper5 where autologous
fat was the leading cause (47.9%) of complications. The
increase in cases involving HA filler is likely caused by the
growing popularity of HA as a filling agent in recent years
because of its reversibility and favourable safety profile.
According to ASPS data, HA fillers made up 77.7% of the
soft-tissue filler market in the United States in 2017.1
This update showed 10 cases (20.8%) with complete
recovery of vision and 8 cases (16.7%) with partial recovery of vision. Previously5 there were only 2 cases out of
98 (2%) with complete vision recovery. This improvement
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Figure 4. Vascular anatomy of the face. A selection of facial vessels are highlighted here. This is one depiction of the blood
vessels of the face and there is individual anatomic variability. Inset demonstrates the mechanism of action of filler-induced
blindness. In this diagram, filler is shown being injected directly into the supratrochlear artery or into the angular artery,
which anastomoses with the supratrochlear artery. From here filler can travel retrogradely, as shown by the arrows, into the
ophthalmic artery and its branches, blocking blood supply to the retina and causing visual complications.

Beleznay et al

Prevention
Because there is an absence of documented, validated,
effective treatments for blindness arising from filler
injections, the most rational strategy for avoiding blindness
from fillers is prevention. Although evidence is lacking,
numerous strategies have been proposed to avoid adverse
events such as vision loss. The following are the key
prevention strategies:
1) Be familiar with the anatomy, location, and depth of
facial vessels and the common variations. Injectors
should understand the optimal depth and plane of injections at different sites. The safest plane to be injecting
is likely deep and directly on bone or very superficially

2)
3)

4)
5)
6)

7)
8)

9)

in the dermis. The subcutaneous plane, although frequently injected to achieve cosmetic improvement, is
the highest-risk location as the vasculature most commonly courses through this region.
Inject slowly and with minimal pressure.
Consider using a cannula. Some authors recommend a
cannula in the belief it is less likely to pierce blood vessels. However, there are cases of vascular compromise
from cannulas of various sizes. A consensus paper on
this topic recommended that for those who use cannulas, a 25G or larger is preferred as a 27G or smaller cannula has a greater potential to penetrate arterial walls.16
Inject small increments at a time to prevent a bolus of
filler traveling retrogradely.
Move the needle tip while injecting to avoid depositing
a large amount of filler in one location.
Aspirate before injection. This recommendation is controversial because it may not be possible to retrieve
flashback into a syringe through fine needles when
thick gels are involved. Additionally, the small size and
collapsibility of facial vessels restrict the efficacy of
aspiration.17
Exercise extreme caution when injecting a patient who
has undergone a previous surgical procedure in the area.
Consider mixing the filler with epinephrine to promote
vasoconstriction because it is more difficult to cannulate a vasoconstricted artery.
Consider using targeted digital pressure to occlude
major periorbital vessels and prevent inadvertent retrograde travel of filler.18 A cadaveric study19 showed
that compressing the superior nasal corners with the
fingers during cosmetic filler injections reduced the risk
of filler traveling into the orbit. This technique may be
particularly beneficial when injecting high-risk areas
such as the nose.

Treatment
Prior to instituting a treatment strategy, it is important to
document the vision changes and confirm the diagnosis,
providing this assessment does not significantly delay
treatment. Whenever possible, immediate evaluation by
an ophthalmologist is best. Some of the cases reported
were criticized for not having recorded any objective
measurements as there is the possibility that vascular
visual spastic events may mimic vascular embolic events
(such as classic or retinal migraine).20 Near vision should
be checked (33 cm) with a visual acuity chart, with 1 eye
being checked at a time. If this chart is unavailable, getting
the patient to read a magazine or count fingers will suffice.
The swinging flashlight test can be performed to screen
for normal pupillary reaction. Extraocular movements
and ptosis should be evaluated and fundoscopy should
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in outcome from this complication could reflect the fact
that more cases were reported with HA filler, which has
been shown to offer better outcomes than autologous fat.5
It is also possible that general preparedness, education, and
early intervention may be responsible for the improved outcomes. This remains to be substantiated by a larger dataset.
Thirty-eight cases (79.2%) were reported in Asia. There
are limited data to evaluate why the great majority of cases
were found in this region. This preponderance could represent a reporting bias: many of the large case series have
come from Asia. Further, “diamond-shaped reflation” to
increase the anterior projection of the central face has
become culturally desirable in Asia.15 This area includes
the glabella, nose, medial cheek, and NLF, sites that are
high-risk anatomic locations for injections.
This update showed that the nose has surpassed the
glabella as the most common location for this complication at 56.3% of cases followed by the glabella (27.1%),
forehead (18.8%), and NLF (14.6%) (Figure 1). In our
previous publication, the highest-risk location was the glabella (38.8%), nasal region (25.5%), NLF (13.3%), and
forehead (12.2%).5
Visual compromise most commonly occurred immediately after injection. Ocular pain or headache occurred in
the majority of cases (56.3%). Nausea and vomiting secondary to increased intraocular pressure occurred in 8.2%
of cases. Obstruction of the blood supply to the extraocular
muscles or innervating nerves caused ophthalmoplegia in
54.2% of cases. Reduced blood supply to the levator palpebrae superioris muscle or its innervating nerves caused
ptosis in 52.1% of cases. Although vision recovery was
less common due to the permanence of retinal damage,
ophthalmoplegia and ptosis more commonly recovered,
likely because the nerves and muscle regenerate after vascular compromise. Skin changes, including necrosis and
subsequent scarring, were seen in 43.8% of cases. Central
nervous system complications, including stroke-like features, were seen in 18.8% of cases.
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anterior chamber paracentesis,16,25,26 sublingual glyceryl
trinitrate,16 hyperbaric oxygen,25,26 or direct intravascular or IV injection of hyaluronidase with urokinase.16,27
Heparin, systemic steroids, and antibiotics could also be
considered.25,26

Limitations
The primary limitation is that this is a retrospective
review of case reports. Case reports are inherently limited,
because the quality of the conclusions we can extract is
limited by the data that are reported. Inconsistent details
were included in each case report and in many cases
details were sparse. One particular challenge is identifying
the specific anatomic sites that cause blindness as in some
cases more than 1 injection location was listed. As such,
all locations where injections were performed at the time
of visual compromise were documented and for the sake
of completeness we have included them all herein. So, for
example, in one case the temples, cheeks, forehead, and
chin were all injected and the authors did not specify or
know which site caused the visual compromise. For the
purposes of Figure 1 each location was listed as a potential
location for visual compromise; however, it is unlikely
that the chin injection was the cause of blindness as it is
less high risk than the other injection sites. Although we
have tried to identify and review all the cases of visual
complications from filler that have been published in the
English world literature, this may likely underrepresent
the true number of cases due to unreported cases or those
documented in the non-English literature.

CONCLUSIONS
There were 48 cases of blindness following filler treatment
reported in the world literature between January 2015
and September 2018. During the same time period
approximately 9.5 million cosmetic filler procedures
were performed in the United States alone.1 Although
visual complications are inevitably underreported in the
literature as reflected by the higher numbers seen in the
US FDA’s MAUDE database,2 the risk of blindness remains
extremely low. Nevertheless, 48 newly published cases in
nearly 4 years is an increase over 98 cases published from
1906 to 2015, bringing the total number of cases to 146 in
113 years. This increase in incidence could be the result of
the growing number of filler treatments being performed
(including an increase in nonexpert injectors) as well as an
increase in reporting.
For the years 2015 to 2018, the majority (81.3%) of published cases of vision compromise caused by filler were from
HA filler; and the highest-risk injection location was the
nose (56.3% of cases). Our previous report of 98 cases of
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also be considered. The patient should be asked about
any pain, visual changes, weakness in the extremities, or
other symptoms such as nausea, headache, and dizziness.
A strength exam of the extremities should be performed.
Skin findings, including any blanching, erythema,
duskiness, or reticulate changes, should be documented
and capillary refill tested in the affected area.
Many injectors do not have experience with treating
ocular complications although they may be aware of the
reported issues. When possible, practitioners injecting cosmetic fillers should have an established working relationship with their ophthalmologic colleagues who have been
previously briefed about this rare but potentially devastating emergency and who understand the importance of
timely help. In addition, those who are injecting HA filler
should have a sufficient and routinely updated supply of
hyaluronidase immediately available in case this should be
required. These 2 steps allow the patient to be seen and
treated without the potential delay that can easily occur
in a busy emergency department. If there is any concern
about CNS involvement the stroke team or a neurologist
should be involved.
Currently there is no evidence-based, accepted standard
of care for treating visual compromise caused by filler.
Treatments that have been employed vary widely and successful strategies are rare. Treatment should be instituted
urgently before the damage secondary to retinal ischemia
is irreversible.3,4 If an HA filler was used, hyaluronidase
should be injected into the skin at the site of injection
and along the path of anastomosing arteries. Physicians
could also consider injecting hyaluronidase into the area
of the supraorbital or supratrochlear notch in an attempt
to cannulate the arteries and push the hyaluronidase retrogradely. Cannulating these arteries is likely to prove very
challenging; however, there have been 2 reported cases of
immediate recovery of vision with this technique.9,10 The
application of hyaluronidase via a retrobulbar or peribulbar injection has been described21,22 as a method of getting hyaluronidase closer to the area of blockage. It is
controversial whether this technique is successful at salvaging vision loss and what sort of practitioners should
be attempting this technique. There have been several
anecdotal successes with RBH in this context.23 In this
update 3 cases experienced partial or complete vision
recovery after treatment with RBH although only 1 case6
directly attributed success to the RBH. However, RBH did
not improve vision in other reports.8,24 Controversy over
the efficacy of RBH continues; we have at this stage more
hypothesis than evidence. Other treatments that can be
instituted in the office include topical timolol,25,26 rebreathing into a paper bag,16,26 ocular massage,16,25,26 and oral
aspirin.16,25,26 Treatments that may be considered by an
ophthalmologist or appropriate specialist include intravenous acetazolamide,16,25,26 mannitol,25,26 prostaglandins,26
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visual compromise caused by filler between 1906 and 2015
showed that autologous fat was the most common cause.
The increased reports of complications from HA fillers could
reflect the rise in popularity of this filler type in recent years.
With the increasing global popularity of filler injections,
it is important that injectors are aware of the risks of blindness from filler and are prepared to do everything they
can to mitigate that risk. Our goal with this paper was to
collate the reports in the medical literature, highlight some
of the clinical features, and report the treatment strategies
that have been employed in order to stimulate discussion.
Further research with animal or human cadaveric models
to evaluate treatments and other novel approaches would
help to expand our understanding of this complication.
Currently, the visual prognosis is most often grave and the
majority of cases have proved irreversible. No universal
consensus exists with regards to the best treatment strategies; however, injectors should be aware of management
strategies, be prepared to implement them urgently, and/
or elicit the assistance of colleagues who can help manage this complication. We must continue to learn from the
experience of others, share our knowledge, and communicate openly to build consensus in order to reduce the risk
of this devastating complication and improve outcomes.
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