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Treatment Protocol for Acute
Arterial Occlusion Secondary
to Facial Revolumization
Procedures
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Artificial injectable dermal fillers offer minimally invasive
and cost-effective alternatives to traditional cosmetic
surgical procedures, but are associated with complications

and adverse events.

rtificial dermal fillers and autolo-
gous fat grafting have become in-
creasingly popular in recent years,
primarily because they augment
existing soft tissue volumes, thus produc-
ing aesthetic improvements at a lower cost
than traditional plastic surgery (ie, facelift),
and with nearly no recovery time. Accord-
ing to the American Society for Aesthetic
Plastic Surgery, more than 2 million hyal-
uronic acid (HA) dermal filler procedures
were performed in 2016, an increase of 3%
from 2015." In addition, 80,000 autologous
fat grafting procedures were performed in
2016, an increase of 13% from 2015. In to-
tal, there were 2.6 million soft tissue filler
procedures in 2016, an increase of 2%
from 2015.!
With the increased demand and access
to both artificial dermal fillers and autolo-
gous fat grafting, there has been a plethora

of reported adverse events, ranging from
expected erythema to acute blindness and
stroke. Emergency physicians should have
a thorough understanding of facial vascu-
lar anatomy, as well as the effects of avail-
able facial volumization products, includ-
ing potential complications and treatment
options. Through our review of two patient
cases, we propose a simplified protocol for
the treatment of patients with acute arteri-
al occlusion secondary to facial volumiza-
tion procedures.

Case 1

A 38-year-old white woman presented to
the ED for evaluation of transient blurred
vision and blanching of the left cheek and
upper lip, which began approximately 40
minutes prior to presentation, immediately
after her primary care physician (PCP) in-
jected her left nasolabial fold with calcium
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hydroxyapatite (CaHA). The patient stated
that her vision became blurry and her eyes
began to tear within 1 minute of receiving
the injection. She further noted that these
visual changes were painless and lasted for
approximately 30 seconds.

The patient’s PCP believed these symp-
toms were due to pain at the injection site.
While the patient was at her PCP’s office,
the reception clerk noticed the blanching
of the patient’s left cheek and informed the
PCP, who referred the patient to our ED for
evaluation.

Workup

The patient’s vital signs at presentation
were normal. Her medical history was un-
remarkable and negative for smoking, alco-
hol, or drug use. She was not taking any
medications and had no known drug al-
lergies. The patient’s history was negative
for any prior cosmetic procedures, and she
confirmed this was the first and only time
had a facial revolumization.

Facial examination revealed a Fitzpatrick
scale (FS; a numerical scoring system used
to assess a patient’s reaction to ultraviolet
radiation) score of type 3. She also had
left-sided blanching that extended from
the midpoint of the nose diagonally to the
lateral midbuccal cheek to the level of the
oral commissure, including the cutaneous
upper lip, alar, and nasal side wall. There
was minimal capillary refill with compres-
sion at the affected site, and sensation was
diminished to fine touch and pinprick. The
facial muscles were intact, and, with the
exception of puncture marks along both
nasolabial folds, the remainder of the facial
examination was normal.

The ophthalmic examination revealed a
reactive pupil at 2 mm, white sclera, pink
conjunctiva, red reflex, and normal fun-
doscopic vessels. The patient’s bedside
Snellen visual acuity and visual field as-
sessments were normal. The neurological
examination was likewise normal, and no
other physical findings were noted.

Laboratory evaluation included com-

222 EMERGENCY MEDICINE B MAY 2017

plete blood count (CBC), Chem 7 panel
(creatinine, blood urea nitrogen [BUN],
carbon dioxide, chloride, glucose, sodium,
and potassium), and international normal-
ized ratio (INR), which were all within
normal limits.

Diagnosis and Treatment

The patient was diagnosed with acute an-
gular arterial occlusion and transient reti-
nal artery embolism secondary to facial
volumization with CaHA. She was treated
with oral acetylsalicylic acid aspirin (ASA)
325 mg, prednisone 40 mg, and sildenafil
50 mg; and subcutaneous (SC) enoxapa-
rin 60 mg (1 mg/kg). Topical nitroglycerin
paste 2% was applied to the affected area.

Ophthalmology and plastic surgery ser-
vices were contacted for consultation.
Based on no acute findings on examina-
tion, the ophthalmologist provided no ad-
ditional treatment recommendations. The
patient was observed in the ED for 4 hours,
during which time the facial blanching
resolved and her capillary refill time re-
turned to normal at 2 seconds.

After evaluating the patient, the plastic
surgeon recommended discharge home
with instructions to continue taking the
oral ASA and sildenafil, as well as a meth-
ylprednisolone dose pack for 6 days. He
also recommended the patient begin hy-
perbaric oxygen (HBO) therapy the day
after discharge, since there was no HBO
chamber available during her hospital stay.

The patient complied with all discharge
instructions, including HBO therapy. At
plastic surgery follow-up, the patient had
no long-term adverse effects from the
CaHA injection.

Case 2

A 54-year-old Asian woman presented to
the ED for evaluation of a 24-hour history
of progressive and persistent pain, swell-
ing, and discoloration of the nasolabial
and upper lip region. She stated her symp-
toms began within 1 hour of receiving a fat
graft injection into the affected area by her
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cosmetic surgeon. After examining the pa-
tient, the cosmetic surgeon referred her to
the ED for further evaluation. The patient
stated that she had undergone six prior fa-
cial revolumization procedures, but noted
the recent procedure was her first autolo-
gous fat graft.

Workup

The patient’s medical history was unre-
markable. Her social history was positive
for one glass of wine per day and negative
for smoking. The patient was not taking
any medications and had no known drug
allergies.

The patient’s vital signs at presentation
were normal. She was evaluated approxi-
mately 30 hours after the fat graft proce-
dure. Facial examination revealed an FS
of type 4 with right-sided ischemia along
the cutaneous upper lip, alar, and cheek
(Figure 1). Capillary refill time with com-
pression was 0 in the affected area. Sensa-
tion to fine touch and pinprick was 0. The
facial muscles were intact and, with the
exception of puncture marks along both
nasolabial folds, the remainder of the facial
examination was normal. The neurological
examination was likewise normal, and no
other physical findings were noted. Labo-
ratory evaluation included CBC, Chem 7
panel, and INR, which were all within nor-
mal limits.

Diagnosis and Treatment

The patient was diagnosed with acute an-
gular arterial occlusion with soft tissue
ischemia secondary to facial revolumiza-
tion with autologous fat grafting. She was
given oral acyclovir 800 mg, ASA 325 mg,
cephalexin 500 mg, prednisone 40 mg, and
sildenafil 50 mg; and SC enoxaparin 60 mg
(1 mg/kg). Topical nitroglycerin paste 2%
was applied to the affected area.

Plastic surgery services were contacted
for consultation. After evaluating the pa-
tient, the plastic surgeon recommended
discharge home with instructions to con-
tinue taking the oral acyclovir, ASA,
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Figure 1. Photo of patient in Case 2 taken at presen-
tation in the ED shows ischemic changes of the naso-
labial fold, upper cutaneous lip, and cheek 24 hours
after fat grafting with angular artery embolization.

Figure 2. Photo of patient in Case 2 taken at the
follow-up plastic surgery visit 3 days after discharge
from the ED shows ischemic changes to the naso-
labial fold, upper cutaneous lip, and cheek after fat
grafting with angular artery embolization. This post-
procedural phase may resemble a viral infection.

cephalexin, prednisone, and sildenafil for
6 days. He also recommended the patient
start HBO therapy the day after discharge
home.

The patient refused HBO therapy, but
did visit a plastic surgeon for a follow-up
examination 3 days after discharge from
the ED. A photograph of the patient’s na-
solabial and upper lip region taken during
this visit is presented in Figure 2.

Five days after discharge from the ED,
the patient presented to a plastic sur-
gery clinic for evaluation; a photograph
was also obtained at this visit (Figure 3).
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Figure 3. Photo of patient in Case 2 taken at the
follow-up plastic surgery visit 5 days after discharge
from the ED shows necrotic changes of the nasolabial
fold, upper cutaneous lip, and cheek after fat grafting
with angular artery embolization. This postprocedural
phase is subject to secondary bacterial infection.

The plastic surgeon at this clinic referred
the patient to a tertiary center for a sec-
ond opinion regarding the need for HBO
therapy. The plastic surgeon at the tertiary
center affirmed the initial plastic surgeon’s
diagnosis and recommendation for HBO
therapy. Although the patient did not re-
turn for further evaluation, she underwent
10 HBO treatments at the tertiary center
with an acceptable aesthetic result.

Noninvasive Injectable Cosmetic
Facial Augmentation

Facial augmentation procedures include
the use of autologous adipose bovine col-
lagen, HA gels, CaHA, and plastic com-
pounds to fill wrinkles, folds, or soft tis-
sue defects due to normal aging or trauma.
Plastic surgeons traditionally use adipose
and manufactured products for scar revi-
sion, midfacial restoration of volume loss
from aging or trauma, cheek and chin aug-
mentation, tear-trough correction (the di-
agonal crease running from the inner eye
canthus to the maxilla resulting in a groove
that creates a tired appearance), nose re-
shaping, lip enhancement, and correction
of facial asymmetry.

Today the use of manufactured soft tis-
sue revolumization products (ie, fillers) is
no longer solely in the purview of plastic
surgeons, but rather has become ubiqui-
tous with nonsurgeons and allied health
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care professionals. As the overall number
of revolumization procedures increases, so
too does the risk for local and distant vas-
cular complications.

Dermal Fillers

Dermal fillers vary widely in their respec-
tive properties, solubility, injection-tech-
nique flow requirements, and inherent
complication risks. Regardless of type, all
dermal fillers have the potential to cause
serious complications. Most adverse events
are related to substance type, volume, and
injection technique. Bruising and trauma-
related edema following dermal filler pro-
cedures are considered normal.

Though complications from dermal filler
injections are rarely lethal, serious adverse
events can result in permanent functional
and aesthetic deficits. With proper physi-
cian training, planning, and injection tech-
nique, most adverse events can be avoided.

Hyaluronic Acid. Hyaluronic acid (HA)-
containing injectable gel fillers (eg, Be-
lotero, Juvederm, Perlane, and Restylane)
are one of the most commonly used volu-
mization products—especially by non-
plastic surgeons. These gel fillers, which
vary in viscosity and elasticity, may be
injected from the superficial dermis to the
periosteum. Dilution, dispersion, and deg-
radation may be achieved in vivo either by
high arterial flow or hyaluronidase.

Calcium Hydroxylapatite. Calcium hy-
droxylapatite (Radiesse) microsphere fill-
ers consist of a very viscous paste that is
mixed with lidocaine prior to injection to
increase its flowability. The CaHA solution
is injected at the deep dermis to perios-
teum level. Since CaHA is not easily di-
luted, dispersed, or degraded by high arte-
rial flow, it tends to retain its consistency.
When this procedure is performed by a
novice, it can result in complete occlusion
at the injection site or through emboliza-
tion via antegrade or retrograde flow.

Poly-L-lactic Acid. Poly-L-lactic acid
(PLLA; Sculptra) is a low-viscosity fluid
comprised of synthetic polymer beads.
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The PLLA microparticles are not dissolv-
able or degradable by high arterial flow,
and are designed to induce an inflamma-
tory response with neocollagenesis.

Polymethyl ~ Methacrylate. ~ Polymethyl
methacrylate (PMMA; Bellafil) consists of
a combination of microscopic synthetic
polymer beads suspended in a variety
of substances. For facial enhancement,
PMMA is usually suspended in HA or bo-
vine collagen. Off-label use of silicon oils
and gels such as PMMA are gaining in
popularity—often with disastrous conse-
quences such as acute arterial occlusion,
bone erosion, and skin ulcerations.??

Autologous Adipose Tissue. Plastic sur-
geons primarily use autologous adipose
tissue to volumize the face, breasts, but-
tocks, and scars. Autologous fat grafts are
typically placed in fat, superficial and
deep muscles, and deep fat pads through
a 2- to 2.5-mm facial fat grafting cannula
using a multichannel technique that leaves
minute amounts of fat in each channel. Fat
embolization may occur when a nonfacial
fat graft cannula or needle used to trans-
plant the fat graft enters an artery either
through direct sharp puncture or traumatic
tear cannulation.*®

Adverse Events

The first recorded manufactured adverse
event from an injectable dermal filler was
in 1991. At that time, the US Food and
Drug Administration warned of adverse
events secondary to collagen injections, in-
cluding open sores, abscess formation as-
sociated with delayed healing of the skin,
and partial blindness."’

Arterial Embolization and Cannulation. The
most serious complications from dermal
fillers are accidental injection and/or em-
bolization of the filler into the arterial sys-
tem. Since 1991, an increased number of
cases of soft tissue necrosis, blindness, and
stroke have been reported as a result of in-
jection of fillers in the glabella, forehead
creases, temple, crow’s feet, nose, cheeks,
nasolabial folds, and lower lip.'**®

www.emed-journal.com

Supraorbital artery

Supratrochlear artery

Dorsal nasal artery

Angular artery

External nasal artery

Infraorbital artery

Lateral nasal artery

Transverse facial artery

Facial artery

Figure 4. lllustration of facial artery anatomy demonstrating the most common sites of

vascular occlusion.

Accidental cannulation and inadvertent
injection of fillers into the arterial vessels
can have catastrophic complications. The
potential of such inadvertent complica-
tions occurs despite skill level of the prac-
titioner or surgeon. Therefore, recognition
and treatment of a vascular occlusion must
be immediate and aggressive to avoid dev-
astating and potentially irreversible com-
plications including blindness, stroke, and
death.”®

Accidental cannulation of the mid- and
upper-facial arteries is the most problemat-
ic complication from injectable dermal fill-
ers since the superficial arteries of this re-
gion are distal branches of the ophthalmic
artery (zygomatico temporal, zygomatico
facial, supraorbital, supratrochlear, dorsal
nasal, angular artery of the nose). The reti-
nal artery and posterior ciliary arteries are
proximal branches of the ophthalmic ar-

MAY 2017 B EMERGENCY MEDICINE 225

© Joe Gorman



© Joe Gorman

ACUTE ARTERIAL OCCLUSION

Internal
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Figure 5. lllustration demonstrating facial, retinal, and carotid artery anastomosis.

tery. The supratrochlear and supraorbital
arteries are also terminal branches of the
ophthalmic artery (Figure 4).

Acute Blindness and Stroke. The issues and
concerns associated with local intra-arte-
rial dermal filler injection and distal em-

Box. Management of Patients Who Experience
Intra-Arterial Dermal Filler Injection

1.
2.

3.

8.

9.

Immediately stop the procedure and all injections.

For HA dermal fillers, inject hyaluronidase in and around the
injection site.

Massage topical nitroglycerin paste 2% into the affected area.

Massage and apply warm compresses to affected area.
to increase vasodilation.

Start patient on a course of methylprednisolone.

Administer subcutaneous enoxaparin (if not giving acetylsalicylic
acid aspirin [ASA]).

Administer ASA (unless contraindications exist and if not giving
enoxaparin).

When giving ASA, administer an antacid to prevent gastritis/
esophagitis.

Administer a phosphodiesterase type 5 inhibitor.

10. Administer prophylactic antibiotic and antiviral therapy.
11. Consult plastic surgery, ophthalmology, and neurology services.
12. Initiate hyperbaric oxygen therapy, when indicated.
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bolism are well described in the literature.
However, the mechanism of retinal artery
occlusion is much more complex given
the need for deep placement of products
and the force necessary to cause distention
and elevation of the dermis. Hence, higher
g-forces are applied via the plunger, forc-
ing the intra-arterial filler proximally past
the origin of the retinal artery. When the
clinician stops the injection, the arterial
systolic pressure immediately embolizes
the filler into the distal branches of the
ophthalmic artery. This causes acute pain
and blindness (Figure 5). Depending on
the g-force applied, filler can enter into the
internal carotid artery and embolize result-
ing in cerebral ischemia. Signs of cerebral
ischemia may be mild or overt.**

Local Tissue Necrosis. The midface and
forehead regions receive blood supply
from a single axial artery. Therefore, nonfat
graft volumization injections in the glabel-
lar and nasolabial folds typically require
larger-volume bolus injections through
small-diameter needles. This is accom-
plished through the use of a single linear
fill rather than the multichannel approach
that is typically employed with fat grafting
in other face and body revolumization pro-
cedures. In addition, injections into this
region require a higher g-force and a deep
plane of placement.

Intra-arterial placement results in pain
out of proportion to the procedure and re-
sults in almost immediate skin blanching.
Depending upon the duration of ischemia,
there is progressive necrosis of the end
target tissue (nasolabial dermis, mucosal
and dermis lip, alar and nasal tip cartilage
with dermis).'*'%19 Areas of tissue necrosis
are also subject to secondary bacterial or
viral infections, which is why the patient
in Case 2 was given a course of acyclovir
and cephalosporin.

Management

Patients with intra-arterial dermal filler
injection constitute a medical emergency
requiring immediate intervention. We
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recommend clinicians initiate the treat-
ment protocols outlined in the Box and
Table 1.

Hyaluronidase. Injection of hyaluronidase
may assist in degrading the HA around
the arterial puncture site, relieving com-
pression, which may increase blood flow.
There is a risk of distal embolization from
a dislodged HA emboli.

Fat Graft Injections. There are no known
degradation products for fat, CaHA, PLLA,
or PMMA products. The use of normal
saline or hyaluronidase has no proven ef-
ficacy and may increase the compression
pressure in the artery and surrounding tis-
sue, causing further ischemia.

Nitroglycerin. The use of topical nitroglycer-
in 2% will dilate the superficial vasculature
with possible draw of blood from surround-
ing cross-feeding vessels. The nitroglycerin
should be applied for 5-minute intervals ev-
ery 1 to 2 hours. Adjusting the duration and
frequency is necessary if the patient experi-
ences headache or lightheadedness.

Corticosteroids. As corticosteroids help to
decrease the inflammatory response in tis-
sue ischemia, including edema, treatment
should be initiated immediately. High dos-
es (eg, 60 mg) of an oral corticosteroid for
4 days or a methylprednisolone dose pack
for 6 days are both acceptable treatment
options. There is no increased efficacy to
giving corticosteroids via the intramuscu-
lar or intravenous (IV) route. Corticoste-
roid use in diabetic patients may increase
blood glucose levels.

Subcutaneous enoxaparin. A low molecu-
lar weight heparin, enoxaparin should be
given at a dose of 30 mg SC twice daily
in patients in whom there is no known
contraindication to heparins. Enoxaparin
should not be given in combination with
ASA therapy.

Acetylsalicylic Acid Aspirin. Patients should
be given 325 mg ASA orally, which may
assist fibrinolysis. Prophylactic treatment
with an antacid is recommended to pre-
vent gastritis/esophagitis associated with

Table 1. Suggested Treatment Protocol for Acute Facial Volumization-Related Arterial Occlusion

Therapy Dose, Route, and Duration of Therapy

Antibiotics and Antivirals Penicillin 500 mg twice daily, cephalosporin 500 mg four times daily, or clindamycin 150
mg four times daily. Acyclovir 800 mg five times daily. Continue until area has epithelialized.

Nitroglycerin paste 2%

Apply immediately around injection site and zone of ischemia for 5 minutes. Reapply for

5 minutes every 1-2 h while in the ED, but for no longer than 24 h due to development of

drug tolerance.

Corticosteroids Oral prednisone 60 mg daily for 4 d, or methylprednisolone dose pack for 6 d.

Enoxaparin 30 mg subcutaneously every 12 h for 7-14 d or until area has normal arterial blood flow;
do not give in combination with acetylsalicylic acid aspirin.

Acetylsalicylic acid aspirin 325 mg orally once daily for 7-14 d; do not give in combination with enoxaparin.

Esomeprazole 40 mg daily for 5 d.

Phosphodiesterase
type 5 inhibitors

Oral sildenafil 100 mg, tadalafil 20 mg, or vardenafil 100 mg daily for 7-14 d or until area
has normal arterial blood flow.

Hyperbaric oxygen

Begin treatment daily as soon as possible, with continued treatment at 3 atmospheres for

45 minutes daily until the area has epithelialized.
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Table 2. Consultations to Consider for Patients With Acute Facial Volumization-Related

Arterial Occlusion

Signs and Symptoms Recommendation

Ophthalmic/ocular Consult ophthalmology services immediately if patient has any ocular pain, visual defects,

or disturbances.
Neurological Consult neurology services immediately if patient has any signs or symptoms of cerebral ischemia.
Plastic/dermatological ~ Consult plastic surgery services for continued care.

ASA therapy. Acetylsalicylic acid aspirin
should not be given to patients in whom
contraindications exist, or used in combi-
nation with enoxaparin.

Phosphodiesterase Type 5 Inhibitors. Phos-
phodiesterase type 5 inhibitors (eg,
tadalafil, sildenafil, vardenafil) inhibit the
degradation of cyclic guanosine mono-
phosphate, allowing arterial muscle wall
relaxation and increased vasodilation.

Antibiotic and Antiviral Therapy. Tissue isch-
emia requires treatment with prophylactic
antibiotics and antivirals. Oral broad-spec-
trum coverage for gram-positive bacteria
should be initiated (cephalosporin or peni-
cillin). If the oral mucosa is compromised,
the clinician should consider clindamycin.

Consultations. Ophthalmology consulta-
tion should be obtained if the patient has
symptoms of retinal or ophthalmic artery
compromise. Plastic surgery consulta-
tion should be obtained for possible HBO
therapy and for possible surgical interven-
tion. A neurology consultation should be
obtained if the patient has symptoms of
cerebral ischemia (Table 2).

Hyperbaric Oxygen Therapy. Patients in
whom HBO therapy is recommended
should receive treatment at 3 atmospheres
of pressure for 45 minutes to drive oxygen
into deep structures, raising the tissue oxy-
gen tension 100-fold. Hyperbaric oxygen
limits ischemic damage, cell death, and in-
flammation by decreasing lactate produc-
tion and tissue acidosis. It also promotes
collagen synthesis and angiogenesis.
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Long-term Sequelae

Despite aggressive intervention, permanent
complications of cerebral ischemia, blind-
ness, and severe soft tissue necrosis may
occur. In six cases in the literature, patients
treated with ocular massage therapy,”" car-
bon dioxide rebreathing,'* HBO therapy,”*
oral and IV corticosteroids,™® antiplatelet
drugs,® and fibrinolytic agents,”'® or me-
chanical thrombolysis'® showed no clinical
effects. Neither the treated nor the untreat-
ed patients in any of these case studies had
any return of vision.*”:92027

Conclusion

Although artificial dermal fillers such as
HA, CaHA, PLLA, and PMMA, and autolo-
gous adipose tissue grafts offer a minimally
invasive alternative to plastic surgical pro-
cedures, they are not without complication
or adverse effects, such as the acute arterial
occlusion experienced by both of our pa-
tients. Patients presenting to the ED with
adverse effects from such procedures must
be managed promptly, employing the sug-
gested management and treatment proto-
col, including consultation with ophthal-
mology, plastic surgery, and neurological
services as indicated, to avoid permanent
sequela and damage.

References

1. American Society of Plastic Surgeons. 2016 National
Plastic Surgery Statistics. https://d2wirczt3b6wjm.
cloudfront.net/News/Statistics/2016/2016-plastic-
surgery-statistics-report.pdf. Accessed April 13,
2017.

www.emed-journal.com



10.

11.

12.

13.

14.

15.

Hilinski JM, Cohen SR. Soft tissue augmentation
with ArteFill. Facial Plast Surg. 2009;25(2):114-119.
doi:10.1055/s-0029-1220651.

Liu HL, Cheung WY. Complications of polyacryl-
amide hydrogel (PAAG) injection in facial augmenta-
tion. J Plast Reconstr Aesthet Surg. 2010;63(1):e9-
€12. doi:10.1016/j.bjps.2009.05.013.

Danesh-Meyer HV, Savino PJ, Sergott RC. Case
reports and small case series: ocular and cerebral
ischemia following facial injection of autologous fat.
Arch Ophthalmol. 2001;119(5):777-778.
Feinendegen DL, Baumgartner RW, Vuadens P, et al.
Autologous fat injection for soft tissue augmentation
in the face: a safe procedure? Aesthetic Plast Surg.
1998;22(3):163-167.

Egido JA, Arroyo R, Marcos A, Jiménez-Alfaro I.
Middle cerebral artery embolism and unilateral
visual loss after autologous fat injection into the
glabellar area. Stroke. 1993;24(4):615-616.

Lee DH, Yang HN, Kim JC, Shyn KH. Sudden unilat-
eral visual loss and brain infarction after autologous
fat injection into nasolabial groove. Br J Ophthalmol.
1996;80(11):1026-1027.

Thaunat O, Thaler F, Loirat P, Decroix JP, Boulin A.
Cerebral fat embolism induced by facial fat injection.
Plast Reconstr Surg. 2004;113(7):2235-2236.

Yoon S8, Chang DI, Chung KC. Acute fatal stroke
immediately following autologous fat injection into
the face. Neurology. 2003;61(8):1151-1152.

US Food and Drug Administration. Current and
Useful Information on Collagen and Liquid Silicone
Injections. FDA Backgrounder, August 1991.
BG91-2.0.

Kwon SG, Hong JW, Roh TS, Kim YS, Rah DK,

Kim SS. Ischemic oculomotor nerve palsy and

skin necrosis caused by vascular embolization

after hyaluronic Acid filler injection: a case report.
Ann Plast Surg. 2013;71(4):333-334. doi:10.1097/
SAP.0b013e31824f21da.

Peter S, Mennel S. Retinal branch artery occlusion
following injection of hyaluronic acid (Restylane).
Clin Exp Ophthalmol. 2006;34(4):363-364.
doi:10.1111/§.1442-9071.2006.01224 ..

Kim Y], Kim SS, Song WK, Lee SY, Yoon JS.

Ocular ischemia with hypotony after injection

of hyaluronic acid gel. Ophthal Plast Recon-

str Surg. 2011;27(6):e152-e155. doi:10.1097/
I0OP.0b013e3182082f37.

Grunebaum LD, Bogdan Allemann I, Dayan S,
Mandy S, Baumann L. Dermatol Surg. 2009;35 Suppl
2:1635-1640. doi:10.1111/j.1524-4725.2009.01342.x.
Schanz S, Schippert W, Ulmer A, Rassner G,

www.emed-journal.com

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Fierlbeck G. Arterial embolization caused by injec-
tion of hyaluronic acid (Restylane). Br ] Dermatol.
2002;146(5):928-929.

Georgescu D, Jones Y, McCann JD, Anderson RL.
Skin necrosis after calcium hydroxylapatite injection
into the glabellar and nasolabial folds. Ophthal Plast
Reconstr Surg. 2009;25(6):498-499. doi:10.1097/
I0OP.0b013e3181b81082.

Kassir R, Kolluru A, Kassir M. Extensive necro-

sis after injection of hyaluronic acid filler: case
report and review of the literature. ] Cosmet
Dermatol. 2011;10(3):224-231. doi:10.1111/j.1473-
2165.2011.00562.x.

Glaich AS, Cohen JL, Goldberg LH. Injection
necrosis of the glabella: protocol for prevention and
treatment after use of dermal fillers. Dermatol Surg.
2006;32(2):276-281.

Burt B, Nakra T, Isaacs DK, Goldberg RA. Alar ne-
crosis after facial injection of hyaluronic acid. Plast
Reconstr Surg. 2010;125(5):199e-200e. doi:10.1097/
PRS.0b013e3181d5152e.

Teimourian B. Blindness following fat injections.
Plast Reconstr Surg. 1988;82(2):361.

Dreizen NG, Framm L. Sudden unilateral visual loss
after autologous fat injection into the glabellar area.
Am ] Ophthalmol. 1989;107(1):85-87.

Coleman SR. Avoidance of arterial occlusion

from injection of soft tissue fillers. Aesthet Surg J.
2002;22(6):555-557. doi:10.1067/maj.2002.129625.
Allali J, Bernard A, Assaraf E, Bourges JL, Renard G.
Multiple embolizations of the branches of the oph-
thalmic artery: an unknown serious complication of
facial surgeries. [Article in French] J Fr Ophtalmol.
2006;29(1):51-57.

Mori K, Ohta K, Nagano S, Toshinori M, Yago T,
Ichinose Y. A case of ophthalmic artery obstruction
following autologous fat injection in the glabellar
area. [Article in Japanese] Nippon Ganka Gakkai
Zasshi. 2007;111(1):22-25.

Park SH, Sun HJ, Choi KS. Sudden unilateral visual
loss after autologous fat injection into the nasolabial
fold. Clin Ophthalmol. 2008;2(3):679-683.

Lee YJ, Kim HJ, Choi KD, Choi HY. MRI re-

stricted diffusion in optic nerve infarction

after autologous fat transplantation. J Neur-
oophthalmol. 2010;30(3):216-218. doi:10.1097/
WNO.0b013e3181¢5d147.

Park SJ, Woo S]J, Park KH, et al. Partial recovery
after intraarterial pharmacomechanical throm-
bolysis in ophthalmic artery occlusion following
nasal autologous fat injection. J Vasc Interv Radiol.
2011;22(2):251-254. doi:10.1016/j.jvir.2010.10.023.

MAY 2017 B EMERGENCY MEDICINE 229



