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Background: With the increasing demand for aesthetic procedures, autologous
fat grafting (AFG) seems to be an attractive option for facial volumization and
rejuvenation. The aim of this study was to assess the type and severity of associated
complications after facial AFG for aesthetic purposes.

Methods: The entire PubMed/Medline and Cochrane databases were screened to
identify studies describing complications that occurred after the injection of autolo-
gous fat into the face. These complications have been reviewed and analyzed accord-
ing to their occurrence and severity in the different anatomical regions of the face.
Results: Twenty-two articles including 38 patients reported on a total of 58 com-
plications. Thirty-two complications have been classified as severe or permanent,
including hemiplegia (n = 11), loss of vision (n =7), or skin necrosis (n = 3). The
other 26 complications were classified as mild or transient, such as lipogranuloma
(n =12) or mycobacterial abscess (n=2). The majority of complications were
reported after injection to the forehead (n = 26) and the temporal region (n = 21).
Interestingly, this location seems to be the area at risk because 53% of all severe
complications occurred in this anatomical region.

Conclusions: AFG to the face is associated with a low incidence of complications,
but if they occur, they can be dramatic, particularly in the forehead and temporal
region. Nevertheless, AFG can be used to correct age-related changes of the face
and volume loss and may represent an alternative to synthetic fillers. Therefore,
AFG to the face should be performed by qualified doctors under careful consider-
ation of risks and facial anatomy. (Plast Reconstr Surg Glob Open 2024; 12:¢5538; doi:
10.1097/GOX.0000000000005538; Published online 22 January 2024.)

INTRODUCTION
Lipofilling or autologous fat grafting (AFG) is the
harvesting and transfer of a patient’s fat or adipose tissue
from a donor site to an area of the body, ie, recipient site
where augmentation and/or rejuvenation is desired. This

has been described as a well-accepted approach for facial
rejuvenation’ to counteract the changes of the aging face,
and demand for this procedure is increasing under the
ever growing social pressure to remain youthful.** In fact,
according to the statistics of the International Society of
Plastic and Aesthetic Surgery (ISAPS) 2021, 4.6% of all
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wide accounted for autologous fat grafts to the face. AFG
seems to be the “ideal” filler because it has a permanent
effect and large volumes can be injected without the risk
of an allergic reaction.*” Thanks to its long-lasting effect,
there is less need for repeated procedures than with other
techniques for aesthetic facial augmentation. Moreover,
regenerative effects due to the contained adipose derived
stem cells and the stimulation of the surrounding tissue
have been described.® Although the harvesting of adipose
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tissue is associated with few surgical risks and almost no
donor site morbidity, additional cost and the need for an
operation may deter patients from undergoing the proce-
dure. Furthermore, the highly variable rate of graft reab-
sorption needs to be discussed with the patient.” Because
of the above-mentioned drawbacks, the application of
nonpermanent fillers for facial volumization, includ-
ing hyaluronic acids (HA) and calcium-hydroxyapatite
(CaHa)-based fillers remains a popular option. Because
facial injections using HA or CaHa are associated with
certain drawbacks, it remains doubtful whether the ease
of application of nonpermanent fillers can rival the dura-
bility and long-term beneficial effects of facial AFG.

With the present review, the authors summarize the
existing reports on complications following procedures
using AFG to the face for aesthetic purposes to further
define its role in facial rejuvenation and volumization.

MATERIALS AND METHODS

According to the PRISMA criteria (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses), the
authors reviewed the currently existing literature using
the PubMed/Medline and Cochrane Library databases.
The review has not been recorded in any review registry.

The following search algorithm has been applied:
((Lipofilling) OR (Fat Grafting) OR (Fat Modelling) AND
(Facial) AND (Complications)). The research included
publications from January 1989 to December 2022. Clinical
studies of all types have been included, such as clinical trials,
prospective case series, retrospective reviews, and case reports
with a full text available in English language. Two indepen-
dent investigators (D.B. and LLU.) manually screened and
selected all articles on complications that occurred after an
AFG procedure for facial rejuvenation in otherwise healthy
patients. A third reviewer (Y.H.) was involved in case of dis-
crepancy while interpreting the literature.

After initial selection, the authors excluded articles
describing the use of synthetic fillers for the same purposes,
the applications of lipofilling for congenital or acquired
contour deformity, treatment of scars, and patients with
preexisting diseases or gender re-assignment. As these
patients usually have an indication to reconstruct the face
to regain contour and symmetry, like before the disease,
the injury, or the surgery, they were not included in this
review to avoid any bias of the results (Fig. 1).

Each identified article has been listed as follows: name
of the first author, year of publication, geographic origin
of the study (location), study design, number of patients
including gender, age, characteristics of the fat, area of
injection, onset of the complication after the injection,
type of complication, treatment of the complication (med-
ical/surgical), outcome and level of evidence (LoE) of the
article according to the Oxford level of evidence scale (See
table, Supplemental Digital Content 1, which displays the
summary of studies with complications after facial autolo-
gous fat grafting. http://links.lww.com/PRSGO/D21).
Complications were further categorized as mild (or tempo-
rary) and severe (or permanent) as previously described by
Oranges et al.” For this literature review, an ethical commit-
tee approval was not required.
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Takeaways

Question: Assess the type and severity of complications
after facial lipofilling for aesthetic purposes to assess its
role in cosmetic surgery.

Findings: Facial lipofilling is associated with a relatively
low complication rate. However, severe complications can
occur, primarily in the forehead and temporal regions.
When comparing this technique with the use of fillers, it
is challenging to determine which treatment is safer due
to numerous biases.

Meaning: Surgeons should choose the technique for
facial augmentation on a patient-by-patient basis, consid-
ering all individual variables.

RESULTS

A total of 1322 articles were identified in the PubMed/
Medline and Cochrane Library databases and assessed for
eligibility, out of which 22 articles were included in the
present study. The LoE of these articles was mostly 5. The
included articles reported a total of 38 patients respec-
tively 58 complications after the injection of autologous
fat into the face. The percentage of female patients was
97% (n = 37) with only one male patient (3%) reported
in this review. The mean age of the patients was 34.7 years
(range 22-65). A total of 26 (45%) complications were
identified as mild or transient and 32 (55%) as severe or
permanent, as shown in Tables 1-3.

Most of the complications occurred in the forehead
region [45% (n = 26)]. Nineteen of them were classi-
fied as mild, such as lipogranuloma of the upper eyelids,’
which showed full resolution after surgical excision, or
multiple abscesses as described by Kim et al.'” The latter
were treated by incision, drainage, and antibiotic therapy,
and full recovery was reported for all cases at latest after 11
months. The remaining seven complications in the fore-
head region were described as severe (22% of all severe
complications), including one case of immediate postpro-
cedural unilateral vision loss described by Dreizen et al'' in
1989, where at 2.5 months follow-up there was still no light
perception in the homolateral eye of the treated region.

A total of 36% of all complications were reported after
the application of autologous fat in the temporal region in
21 patients. In this region, the highest percentage (53%) of
severe complications occurred, as, for example, one case of
right-sided hemiplegia that had to be treated by emergency
decompressive craniectomy with resection of necrotic brain
tissue.'? Furthermore, Quian et al reported one case of mas-
sive cerebral infarction needing the same urgent procedure
described by Quian et al due to a complete occlusion of the
right external carotid artery of the patient by an embolus
of adipose tissue.”” Despite the above-mentioned surgi-
cal procedure and the following medical treatment with
intravenous mannitol for 10 days, the patient did not fully
recover, resulting in permanent severe neurologic disabili-
ties. Moreover, three similar cases were described by Wang
et al in 2014 and 2018, with a poor functional outcome for
the involved patients.'*'” Only four complications (15%) in
the temporal region were described as mild.
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Fig. 1. PRISMA flowchart.

Table 1. Rates of Mild or Transient Complications in
Decreasing Order

Table 2. Rates of Severe or Permanent Complications in
Decreasing Order

Mild or Transient Complications n =26 Severe or Permanent Complications n=32
Lipogranuloma 12 Hemiplegia 11
Mycobacterial abscess 2 Vision loss 7
Blepharoptosis 2 Decreased level of consciousness 5
Eyelid swelling 2 Aphasia 3
Conjunctival injection 1 Skin necrosis 3
Livedo reticularis 1 Death 1
Alopecia 1 Hemianopsia 1
Lagophthalmos 1 Iris depigmentation 1
Proptosis 1

Hirsutism 1

Ageusia 1 and forehead, so likely not caused solely by cheek
Dystrophic calcification papules 1 inoculation."

The cheek region was represented by only four
patients (7%) who were included in the present
review. Among them, three were classified as mild
complications and one was included as severe, regard-
ing a fat embolus in the external carotid system after
AFG in multiple areas of the face including temples

In the chin region, three (5%) complications were
described, out of which two were mycobacterial abscesses
that successfully responded to systemic treatment.'”'® After
a treatment of the wrinkles of the glabella, one severe com-
plication has been described by Yoon et al, represented by
an immediate acute infarction of the left cerebral hemi-
sphere leading to altered mental status, hemiplegia and
death of the patient 4 days after the treatment."”
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Table 3. Complication Rates (Mild or Transient, Severe or Permanent) per Anatomic Area

n Total % Total n Mild % Mild n Severe % Severe
Area Complications Complications Complications Complications Complications Complications
Forehead 26 44.8% 19 73% 7 21.8%
Temples 21 36.2% 4 15.3% 17 53.1%
Cheeks 4 6.8% 3 11.5% 1 3.1%
Chin 3 5.1% 0 0% 3 9.3%
Glabella 1 1.7% 0 0% 1 3.1%
Nose 1 1.7% 0 0% 1 3.1%
Eyelids 1 1.7% 0 0% 1 3.1%
Face-NR 1 1.7% 0 0% 1 3.1%

In addition, one severe complication was noted after
the injection of autologous fat in the region of the nose,
reporting vision loss without improvement, though selec-
tive pharmaco-mechanical thrombolysis was performed
with a micro-catheter and urokinase.'

After peri-orbital fat grafting, upper eyelid ptosis was
noted in one patient described by Li et al, subsequently
treated successfully with blepharoplasty and the removal
of the injected fat."” Finally, in the included literature, the
authors could not define the exact region of fat injection
in one case before the onset of neurological with perma-
nent symptoms.*

DISCUSSION

The review of the current literature primarily revealed
that one of the underlying challenges in assessing the
complications after AFG is the absence of an accurate
and unequivocal terminology that indicates the affected
region of the face and the severity of the complication.
As Marten et al describe, a universal nomenclature does
not exist currently.?’ Moreover, due to the widespread
increasing demand for facial rejuvenation procedures
including AFG, determining the exact number of proce-
dures performed worldwide and establishing an accurate
rate of complications is almost impossible. As long as any
type of data entry of these procedures into specific regis-
tries will not be mandatory, it will be extremely difficult
to assess the surgery-dependent and independent morbid-
ity. Groen and coworkers reported in a meta-analysis pub-
lished in 2017, including 1205 patients undergoing AFG
to the face for aesthetic purposes, a complication rate of
6%. The authors thereby referred commonly occurring
minor complications, including hematoma, fat necro-
sis, and irregular fat distribution. Of interest, no major
complications were reported, such as vascular injuries,
emboli, or neurological symptoms.** In fact, as described
by Kim et al’ and Grahovac and Rubin,” complications
in general and severe or major complications in particu-
lar are extremely rare when considering their incidence
overall. Another recent work by Schiraldi et al correlated
the approximately 3 million total AFG procedures to the
face performed worldwide between 2015 and 2019 accord-
ing to ISAPS reports and the 15 severe complications
reported in their overview of the literature, resulting in a
theoretical complication rate of approximately 0.0005%."
The inhomogeneity of all these findings in the literature
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suggests a potential under-reporting of complications
after AFG procedures, especially when it comes to the
severe and permanent complications. Nevertheless, even
if rare and presumably under-reported, this review shows
that severe complications with dramatic consequences for
the patient can in fact occur after AFG to the face. It is
thereby important to know that the risk of complication is
clearly associated with the anatomical region of fat injec-
tion. According to the reported complication rates, the
regions with the lowest risk for major or permanent com-
plications seem to be cheeks, the eyelids, and the nose,
reporting one severe complication each per region. The
most commonly affected region of the face seems to be
the forehead and the temporal region, of which the latter
showed the highest rate of severe complications (53% of
all severe complications).?

In general, vascular embolism is described as the most
severe complication associated with AFG.” For instance,
in 1989 Dreizen and co-workers'' described a sudden uni-
lateral vison loss after autologous fat injection to the fore-
head region to treat frontal wrinkles. Furthermore, Xing
et al® described the occlusion of the ophthalmic artery
by a fat embolus after the injection of autologous fat for
cosmetic purposes. Miao et al*® reported massive infarc-
tion of the right hemisphere of the brain after bilateral
temporal AFG, similar to the diffuse cerebral infarction
described by Qian and coworkers."” In 2022, Dhooghe et
al even report three cases of death after the use of AFG to
the face.”” When considering these complications, some
may recommend the use of nonpermanent fillers, such
as HA or CaHa as they seem to be associated with a low
level of risk. A review conducted by Shuck and cowork-
ers in 2013 compared the outcomes of 724 patients with
Human Immunodeficiency Virus—associated lipodystro-
phy to the face after AFG and the use of HA/Poly-L Lactic
Acid. This study showed that limited data availability and
inhomogeneous reporting did not allow to adequately
compare these with treatment methods.” Unfortunately,
currently, there are no similar studies comparing the
rate of complications between treatments of the face for
aesthetic purposes using AFG or nonpermanent fillers,
probably due to the several potential above-mentioned
biases. However, rare but severe vascular complications
have recently been described in the literature following
the use of nonpermanent facial fillers as well,” likely shar-
ing the same pathogenic mechanism and clinical mani-
festations with complications after facial AFG. Vascular
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compromise may either arise from intra-arterial injection
of the fat respectively filler, leading to partial or total vas-
cular blockage, or from extrinsic vascular compression
due to subcutaneous buildup of the fat respectively filler
adjacent to a vessel, leading to possible immediate neu-
rological consequences such as decreased mental status,
loss of vision, or hemiparesis.”” A systematic review pub-
lished by Oranges et al in 2021 highlights that among the
complications reported after the use of a nonpermanent
filler, 37% can be considered severe or permanent, pre-
dominantly affecting the forehead, the glabella, and the
nose.” Based on this data, surgeons should consider the
risk of vascular complications regardless of the material
to be used, in particular when injecting into a region of
the face at risk area. To choose the optimal technique for
facial rejuvenation in a patient, it is therefore important
for the surgeon to consider additional factors beyond the
complication rate. One advantage of HA-based fillers is
their immediate availability compared with fat grafting.*
Moreover, in contrast to AFG no intervention is required
for the harvesting of the filler material. Despite the low
reported complication rate for AFG at the donor site, the
complete absence of a donor site is an important advan-
tage.” Finally, most nonpermanent fillers offer the possi-
bility to reverse undesired effects, such as HA-based fillers
with the use of hyaluronidase.”” On the other hand, the
use of AFG can provide longer-lasting results compared
with HA-based fillers.” Although the effects of HA-fillers
may last from a few months to a couple of years, AFG
can maintain its results for a longer period, as long as
the patient does not undergo significant weight loss.**!
Moreover, due to the use of the patient’s own adipose tis-
sue in AFG, there is no risk for any allergic reaction,"”
unlike with synthetic fillers that may trigger a reaction to
the products’ compounds.™

Finally, the crucial importance of a correct injection
technique performed by a qualified professional to pre-
vent complications has been discussed in multiple stud-
ies.*™% For AFG procedures, Dhooge and co-workers
have summarized preventive measures regarding surgical
technique of fat harvesting and infiltration, to minimize
the surgery-associated risks. These include the following,
amongst other things: injection into the muscle and trau-
matized and scar tissues should be avoided; a so-called
pretunnel should be created with a short pause before
the actual injection of fat; multiple subcutaneous tunnels
should be formed with an injection cannula bigger than
the harvesting cannula; injection of small aliquots of fat
should be performed with small syringes with low pres-
sure, while applying digital compression proximal to the
injection site.””

It has to be noted that the included case reports
and case series are considered to have low LoE overall.
Furthermore, as already indicated, complications are
significantly under-reported in literature. Establishing a
registry for treatments and complications in the future,
together with more detailed scientific studies on the con-
sequences of this procedure, may improve understand-
ing of the involved mechanisms and aid in reducing the
involved risks to optimize the treatment.

CONCLUSIONS

Fat grafting can be used to correct age-related volume
loss and contour deformity in the face with a relatively low
complication rate. However, severe and persistent compli-
cations can still occur, primarily in the forehead and tem-
poral regions of the face, with the latter being associated
with the most severe cases. When comparing the complica-
tion rates with other techniques, such as the use of non-
permanent synthetic fillers, it is challenging to determine
which treatment is safer. Surgeons should understand that
no procedure or anatomical region is completely safe and
should choose the technique on a patient-by-patient basis,
considering all the individual variables. Due to the growing
cosmetic industry, more and more personnel with no ade-
quate medical background and training perform proce-
dures of aesthetic medicine. It is therefore essential to seek
consultation with a qualified professional to determine the
most suitable technique for achieving desired results safely.
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