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Injection of autologous fat on the face is a commonly performed procedure in plastic
surgery. However, it can lead to rare but devastating complications due to fat embolism.
In this study, we presented two cases of cerebral infarction and/or sudden vision loss
after cosmetic injections of autologous fat on the face. Two women underwent injections
into the temporal and frontal areas, respectively. In case 1, the patient underwent
decompressive craniectomy as her condition deteriorated continuously and died. In
case 2, the patient’s vision had not improved at the 3-month follow-up visit. Imaging
examinations showed occlusion of the right external carotid artery in case 1, and multiple
retinal arterioles were segmentally occluded in case 2. We also screened relevant studies
via a systematic search of PubMed (last updated on May 9, 2020) and performed a
narrative review due to the significant heterogeneity between the studies. To prevent
this catastrophic event, the autologous fat injection should be performed carefully.
If embolization does occur, early diagnosis and timely treatment may help improve
functional outcomes.

Keywords: cosmetic fat injection in the face, autologous fat emboli, complications, visual loss, cerebral infarction

INTRODUCTION

Injection of autologous fat on the face is a commonly performed procedure in plastic surgery
(1). Although it is generally considered safe because the material obtained from the patient’s fatty
tissue is abundant and non-immunogenic (2, 3), there have been several reports on the literature of
patients who suffered devastating complications such as sudden vision loss and cerebral infarction
due to fat embolism following autologous fat injection on the face (2, 4-6).

In this study, we present two patients who suffered from sudden vision loss and cerebral
infarction secondary to facial autologous fat injection. The principles outlined in the Declaration
of Helsinki were followed. Occlusions of the external carotid artery and retinal arterioles were
confirmed by angiography. We also reviewed the related literature to discuss the pathogenesis,
potential risks, and follow-up treatment of these severe complications. Written informed consent
for publication was obtained from the patients and their family representatives.
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CASE REPORTS

Case 1

An 18-year-old woman with no past medical history was referred
to our hospital, complaining of sudden unconsciousness, left
hemiplegia, and vomiting. Twenty-four hours before the onset of
these symptoms, she had undergone an injection of autologous
fat into the temporal area under local anesthesia, and the volume
of the fat graft was unclear.

On arrival, her vital signs were normal. Neurological
examination revealed lethargy, dysarthria, disorientation, and
left-sided hemiplegia involving her lower face. Both pupils were
fixed to the right side. Her left extremities exhibited hypotonia,
weakened tendon reflex, and Medical Research Council (MRC)
grade 2 status, while her right extremities were normal. Sensory
examination showed hypoalgesia on the left. The Babinski reflex
of the left side was positive.

Magnetic resonance imaging (MRI) and computed
tomography (CT) were performed immediately after admission.
Cranial MRI showed acute infarction in the territory of the
right internal carotid artery (Figure 1A). Cervical computed
tomography angiography (CTA) showed occlusion of the right
external carotid artery (Figure 1B). Cross-section indicated fat
emboli within the lumen of the right external carotid artery
(Figure 1C). Cranial MRI showed acute infarction in the
territory of the right external carotid artery. No specific findings
were seen in routine laboratory examinations.

The patient underwent decompressive craniectomy later, as
her disorder of consciousness progressively worsened, and the
pupils were asymmetrical. Cranial CT showed swelling of the
right hemisphere and an incomplete skull after the operation
(Figure 1D). However, her condition deteriorated continuously.
She developed central respiratory failure and eventually died. Her
family refused to grant permission for an autopsy. We obtained
written informed consent from her family.

Case 2

A 19-year-old woman with no past medical history was referred
to our hospital complaining of sudden vision loss in the left
eye and right hemiplegia. Four hours before the onset of these
symptoms, she had undergone an injection of autologous fat
into the frontal area under local anesthesia, and the volume
of fat grafts was unclear. Immediately after the injection, she
complained of severe periocular pain and blurred vision in her
left eye. We obtained written informed consent from the patient.

On physical examination, the patient’s level of consciousness
was normal with stable vital signs. Her neurological examination
revealed ideomotor apraxia of the right upper limb. Her
right extremities appeared to have MRC grade 4 status, while
her left extremities were normal. The left pupil was dilated
and unresponsive to direct stimulation, and the right pupil
was unresponsive to indirect stimulation. There was no light
perception in the left eye.

Diffusion-weighted magnetic resonance imaging showed high
signal intensity in the left parietal lobe (Figure2A). Left
funduscopic examination showed an edematous optic disc and
widespread retinal whitening, with multiple retinal arterioles

FIGURE 1 | Magnetic resonance imaging (MRI), cervical computed
tomography angiography (CTA), and computed tomography (CT) of case 1.
(A) The cranial MRI showed acute infarction in the territory of the right internal
carotid artery. (B) CTA showed occlusion of the right external carotid artery
(arrow). (C) Cross-section indicated fat emboli within the lumen of the right
external carotid artery (arrow). (D) Cranial CT showed the right swelling
hemisphere and incomplete skull after decompressive craniectomy.

segmentally occluded by fat emboli. The posterior pole was
pale yellow (Figure 2B). Left fluorescein angiography showed
blockage of the retinal arterioles and a lack of perfusion of
the tissue bed in hypofluorescent areas (Figure 2C). No specific
findings were seen in electrocardiography, echocardiography,
cranial magnetic resonance angiography, or cervical CTA.
Laboratory examinations, such as screening for vasculitis and
coagulopathies, were normal.

At the 3-month follow-up visit, the patient’s vision had
not improved.

DISCUSSION

Autologous fat injection is a common cosmetic procedure aimed
at augmenting soft tissue defects by injecting the patient’s fatty
tissue (7). Although fat tissue is biologically reliable, there are
many reported complications, such as edema, bruising, infection,
lipogranuloma, and fat embolism (8). Fat embolism is relatively
rare and extremely severe, which could result in vision loss and
cerebral infarction (9).

Several authors have reported cases of vascular complications
after facial autologous fat injections. However, a previous
literature review did not well-document many details, such

Frontiers in Medicine | www.frontiersin.org

December 2021 | Volume 8 | Article 646657


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles

Liu et al.

Embolism Following Cosmetic Facial Injections

FIGURE 2 | MRI, fundus photography, and fundus fluorescence angiography
of case 2. (A) Diffusion-weighted MRI showed high signal intensity in the left
parietal lobe (arrow). (B) Left funduscopic examination showed an edematous
optic disc and widespread retinal whitening, with multiple retinal arterioles
segmentally occluded by fat emboli. The posterior pole was pale yellow. (C)
Left fluorescein angiography showed blockage of the retinal arterioles and lack
of perfusion of the tissue bed in hypofluorescent areas.

as risk factors, neurologic imaging or retinal imaging, and
confused autologous fat with other types of filler. Moreover,
none of the literature searches were comprehensive (10-13).
Thus, we performed a thorough PubMed database search for
relevant studies from its inception to May 9, 2020, and the
search strategies were as follows: ((((facial filler injections)
AND (autologous fat)) OR (autologous fat facial injection)))
AND ((((((((Artery Embolism) OR (complication)) OR (Vision
Loss)) OR (occlusion)) OR (cerebral infarction)) OR (Blindness))
OR (Embolism)) OR (Obstruction)) and reference lists. We
also searched reference lists to identify additional potential
studies (14).

A total of 26 articles were identified, and they were
summarized in Supplementary Table 1 (1, 2, 4, 6, 10, 11, 15-34).
Forty-one patients (35 women and 4 men; mean age 33.39 years
old; range 18-66 years old) were included. It should be noted that
complete demographic data were not available in three patients

(21, 30). The most frequently injected sites were the glabella
(10, 11, 15-17, 22, 31, 32), forehead (2, 10, 21, 24, 26, 30, 31),
temple area (2, 6, 29, 31, 33, 34), and nasolabial groove (11, 18-
21, 23). Two patients (4.9%) showed skin necrosis (25, 32).
Associated initial ocular problems included ocular pain (39%)
(1, 10, 11, 15, 17, 19, 20, 26, 31), ptosis (31.7%) (11, 16, 23,
24, 31), ophthalmoplegia (26.8%) (1, 11, 31), exotropia (14.6%)
(1, 11), esotropia (2.4%) (11), and iris depigmentation (2.4%)
(4). Nine cases (22.0%) involved retinal artery occlusion (11, 15,
18, 19, 21, 26, 29), and 19 cases (46.3%) involved ophthalmic
artery occlusion (11, 16, 17, 20, 25, 28, 31, 32). Six (14.6%)
cases involved brain infarction (17, 19, 20, 25, 32, 34), all of
which were associated with middle artery infarction. Twenty-
two (53.7%) cases involved therapies (1, 2, 6, 11, 15, 18, 22—
25,27-29, 32-34), mainly ocular massage (18, 25, 32), oxygen and
carbon dioxide therapy (18, 25), anterior chamber paracentesis
(11, 32), intravenous mannitol (2, 25), systemic steroids (22-
24, 27), intraarterial thrombolysis (1, 11), and decompressive
craniectomy (2, 6, 33, 34). However, none showed improvement
in visual acuity.

The face is rich in blood vessels that have multiple branches
and anastomoses with the external and internal carotid arteries.
The internal carotid artery supplies blood to the forehead
and nose. The ophthalmic artery is the first branch of the
internal carotid artery. Its ocular group gives off the central
retinal artery, posterior ciliary artery, and anterior ciliary
artery. The central retinal artery travels through the optic
nerve and supplies blood to the retina, while the posterior
ciliary artery branches out to supply blood to the sclera
and choroid.

Potential mechanisms of perioperative cerebral infarction in
non-vascular surgeries include cerebral artery injury, decreased
blood supply, increased coagulability after the operation, emboli
from the heart or aorta, and air or fat embolisms (35). In our case
report, stroke was most likely caused by fat embolism given the
two patients’ medical histories.

Many researchers have postulated that retrograde autologous
fat is the main cause of arterial embolism (11, 13, 23). It
has been reported that high-risk injection sites include the
forehead, and glabellar, nasolabial fold, intranasal, periocular, and
temporal areas (12, 30, 36). The excessive force and velocity
of injection may result in an increase in local pressure. Pre-
conditions, such as increased local pressure and well-vascularized
tissue, are believed to be responsible for the intravasation of
fat materials (37). Therefore, autologous fat was injected into
the peripheral branches and moved distally into the main trunk
of the ophthalmic artery in a retrograde manner (11). Once
the injection ceased, the entering fat embolus was propelled
by the blood flow in an anterograde manner and ultimately
reached its distal branches, such as the central retinal artery
(20). Furthermore, if the pressure generated was enough, the fat
embolus could be pushed into the internal carotid artery in a
retrograde flow, which could block the cerebral arteries and lead
to cerebral infarction when released (38). Anastomoses between
the external and internal carotid arteries may be active (11). This
may explain why fat emboli could be detected in the external
carotid artery.
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Early recognition of fat embolism is essential for improving
clinical outcomes and maximizing treatment efficacy. Central
retinal artery occlusion may present with acute onset of ocular
pain, vision loss, and visual field defects. Other signs include
ptosis, exotropia, ophthalmoplegia, and pupillary defects (11,
12). Cerebral embolism may present with cranial nerve deficits
and hemiparesis, which may occur immediately or after a few
hours (39).

As the clinical outcomes are poor, it is important to minimize
the risk of fat embolism. Fat injections should be performed
gently and slowly with low pressure (2). Blunt needles may
be the most appropriate instruments because sharp needles
can perforate the wall of blood vessels and cannulate their
lumen (33, 34). Using small syringes can help reduce stress
on the plunger (38), and aspiration before the injection can
help prevent intra-arterial injection (13). In addition, the plastic
surgeons’ technique, experience, and thorough knowledge of
facial anatomy and common variants may also be crucial (39).

However, risks cannot be completely avoided. There is no safe
and reliable treatment for reversing ophthalmic artery embolism
to date (40). Once the patient develops symptoms associated
with fat embolism, several actions should be taken immediately,
and the patient should be transferred to a qualified hospital
quickly. Treatment should be initiated within 90 min (12). In
addition to the termination of autologous fat injection, treatment
measures include ocular massage and breathing in a plastic
bag (36). Ocular massage has been reported to be effective
when performed frequently for over 3h (36, 41). Thrombolytic
agents have limited effects, as the fillers injected are fat, and
mechanical thrombectomy may achieve vascular recanalization
(1). Moreover, plastic surgeons should inform patients of the risk
of these devasting complications (30).

CONCLUSIONS

Our cases indicated that facial autologous fat injection can lead
to devastating and even fatal complications in healthy adults.
To prevent this catastrophic event, the autologous fat injection
should be performed gently and slowly with low pressure,
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