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Background: A variety of complications after injection of nonpermanent fillers for
facial rejuvenation have been reported so far. However, to date, the overall compli-
cation rate is still a matter of debate. The aim of this study was to perform a system-
atic review of literature to assess the type and severity of associated complications
following injections in different anatomical regions of the face.

Methods: The entire PubMed/Medline database was screened to identify case reports
and clinical studies describing complications that have occurred after injection of
nonpermanent fillers in the face. These complications have been reviewed and ana-
lyzed according to their occurrence in different anatomical regions of the face.
Results: Forty-six articles including a total of 164 patients reported on a total of 436
complications during the time period between January 2003 and February 2020.
The majority of the complications were reported after injections to the nose and the
nasolabial fold (n = 230), the forehead and the eyebrows (n = 53), and the glabel-
lar region (n = 36). Out of 436 complications, 163 have been classified as severe or
permanent including skin necrosis (n = 46), loss of vision (n = 35), or encephalitis
(n=1), whereas 273 complications were classified as mild or transient, such as local
edema (n = 74), skin erythema (n = 69), and filler migration (n = 2). The most
severe complications were observed in treatments of nose, glabella, and forehead.
Conclusions: Nonpermanent facial fillers are associated with rare but potentially
severe complications. Severity and impact of complications depend on the anatom-
ical region of the face and eventually require profound knowledge of facial anatomy.
(Plast Reconstr Surg Glob Open 2021;9:¢3851; doi: 10.1097/GOX.0000000000003851;
Published online 22 October 2021.)

INTRODUCTION
Nonpermanent fillers, including hyaluronic acid
(HA) were officially introduced on the market in 1996 in
Europe and 3 years later in the United States. Ever since,
a massive diffusion has been observed to treat soft-tissue
volume loss. One of the reasons for this success is, among
other things, a relatively easy access to the substance.
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Furthermore, nonpermanent fillers are relatively safe in
terms of local immunological reaction, and are absorb-
able and presumably simple to administer.

HA is as polysaccharide naturally present in the
human body as a component of the skin, the central ner-
vous system, and blood vessels. It represents the ideal filler
to counteract consequences of aging, including dermal
atrophy, wrinkle formation, and volume loss.! HA acts
through stabilization, lubrication, hydration, and increase
of the viscoelastic properties of the extracellular matrix.”
Administered alone or in combination with other sub-
stances, it is considered to be the “gold standard” for reju-
venation treatments of the upper third of the face.”

Calcium hydroxyapatite (CaHa) is another nonperma-
nent filler used for aesthetic purposes in the face. CaHa
is composed of millimetric spheres that are suspended in
a carboxymethylcellulose carrier that stimulates the fibro-
blast’s activity and eventually induces the formation of new
collagen and elastin fibers. CaHa is thicker than HA and
has a longer lasting effect, due to its viscoelastic charac-
teristics in the nondiluted form. Therefore, CaHa is con-
sidered a valuable alternative to HA to offer nonsurgical
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treatments that include contour improvement and vol-
ume increase of the aged face.”"

Despite the benefits of these nonpermanent fillers, the
overall rate of adverse effects or complications of the filler
itself or its administration seems to be low. Nevertheless,
recently, there is an increasing concern regarding presum-
ably rare but serious complications.” So far, no studies
have investigated the overall complication rate following
the use of nonpermanent fillers in different areas of the
face. Although a variety of articles refer to the complica-
tions of permanent fillers for cosmetic purposes, there is
currently a lack of well-structured evidence reporting on
the complications of nonpermanent fillers. The aim of this
study was to investigate the existing literature reporting on
complications following the use of nonpermanent fillers
injected to the face and ideally propose strategies to mini-
mize the risk of recurrence and severity.

MATERIALS AND METHODS

A systematic literature review has been conducted
using the PubMed/Medline database. The search
included publications from January 2003 to February
2020. The following search algorithm has been applied:
[(Filler) AND (Facial) AND (Complications)] without
restrictions on time of publication. Clinical studies of all
types have been included, such as clinical trials, prospec-
tive case series, retrospective reviews, and case reports
with a full text available in English, independent from
their level of evidence. Two independent investigators
(D.B. and C.M.O.) screened manually and selected the
articles only if the complication occurred after the use
of a nonpermanent filler (ie, resorbable and biodegrad-
able) for cosmetic purposes in the face of healthy patients.
A third reviewer (Y.H.) has been involved in the case of
discrepancy while interpreting the literature. After initial
selection, the authors excluded articles describing the use
of a permanent filler, autologous fat transfer or grafting
(“lipofilling”), literature reviews, and duplicate nonorigi-
nal material (details are listed in Fig. 1).

Each identified article has been listed as follows: name
of first author, year of publication, study design, number
of patients included, gender, age, geographic origin of the
study, type of filler, area of injection, timing of onset of the
complication following injection, type and treatment of
complication (conservative/surgical), outcome, and even-
tually level of evidence (LLoE) of the article according to the
Oxford level of evidence scale.”'" Although the majority of
the reviews classified the complications according to their
time of onset (early versus late onset), the authors decided
to further categorize the complications as mild (transient)
and severe (permanent).'”” Immediate pain, bleeding, and
isolated bruising were not counted as complications in this
article because of probable underreporting due to their fre-
quency after cosmetic injective treatments to the face.

RESULTS
Five hundred ninety articles could be identified in
the PubMed database, of which 46 matched the above-
mentioned search criteria: 37 case reports and nine
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Fig. 1. Flow diagram of search strategy.

retrospective studies have been published during the
time period evaluated. The LoE of the identified articles
were either 5 or 4 (case reports/case series without the
use of comparison or a control group). These 46 articles
reported a total of 164 patients having complications after
injection of nonpermanent fillers to the face. Almost
all patients were female (96.9%) with the exception of
five males (3.1%). The mean age of patients was 41.4
years (range 20-72 years). Details are listed in Table 1.
A total of 436 complications have been described in
these patients, 63% (n = 273) of which have been clas-
sified as mild (transient) and 37% (n = 163) as severe
(permanent), as shown in Tables 2 and 3.

Hereinafter, the complications are briefly character-
ized according to their occurrence in the different facial
areas. Details are listed in Table 4.

1. Forehead and eyebrows: 12% of all complications
(n =53) occurred in this area, 74% (n = 39) of which
were classified as mild or transient and 26% (n = 14)
as severe or permanent, including occlusion of the
retinal artery with no improvement in vision acuity
after retrobulbar injection of hyaluronidase and palsy
of the oculomotor nerve that partially responded to
combined systemic therapy with hyaluronidase, meth-
ylprednisolone and hyperbaric oxygen.* HA-based
fillers were used in 94.4% (n = 50) of the cases,
whereas CaHa was used in only 5.6% (n = 3).

2. Temporal region: 16 complications were reported
after local use of HA (71%; n = 11) or CaHa
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TABLE 2. Rates of Mild or Transient Complications

Mild or Transient Complications N =273
Swelling and edema 74
Erythema 69
Headache 26
Skin paraesthesia 24
Local infection 23
Pustules/vesicles 16
Livedoid pattern 9
Xantelasma-like lesion 7
Nodules/granulomas 7
Scabs 6
Hematoma 3
Ulcer 2
Filler dislocation 2
Abscess 2
Hearing loss 1
Milia pimples 1
Xerophtalmia 1

TABLE 3. Rates of Severe or Permanent Complications

Severe or Permanent Complications N =163
Skin necrosis 46
Vision loss 35
Blepharoptosis 31
Decreased visual acuity 25
Ophthalmoplegia 15
Visual field defect 4
Blurred vision 3
Diplopia 2
Encephalitis 1
Paraesthesia of the tongue 1

(29%; n = 5%). Half of the complications were clas-
sified as severe or permanent (n = 8 each), the most
serious of which included one case of dermal ischemia
and one case of diplopia.” Notably, one case of imme-
diate unilateral hearing loss was reported among
the mild and transient complications.” Treatment
included injection of hyaluronidase, hyperbaric oxy-
gen, as well as systemic administration of steroids and
broad-spectrum antibiotics.*%

. Glabellar region: 8% (n = 36) of all complications
were reported in the area of the glabella, 42% (n =15)
of which were classified as mild or transient, includ-
ing skin erythema of the glabella (n = 4). Fifty-eight
percent (n = 21) were classified as severe, including
vision loss due to arterial occlusion (36%, n = 13),
palsy of the motor nerves of the eyes (17%,n = 6), and
observed with both local injection of HA (72.2%) and
CaHa (17.8%). Specific treatment of complications

PRS Global Open ¢ 2021

involving the eye included direct injection of hyal-
uronidase and urokinase in the affected artery and
in the retrobulbar space, retrobulbar injection of cor-
ticosteroids and antibiotics (tobramycin), as well as
paracentesis of the anterior chamber, and eventually
hyperbaric oxygen therapy."

. Nose and nasolabial fold: 53% (n = 230) of all compli-
cations occurred in this area. It has to be noted that
injections of nonpermanent fillers to the nasal dorsum
and the nasolabial fold were associated with the high-
est rate of complications, whereas only a few reactions
were identified following injections to the nasal tip and
nasal ala. The severity of these complications ranged
from mild in 71% (n = 163) to severe in 29% (n = 67)
of all cases. Transient reactions included edema in 15%
(n = 35), vesicle and blister formation in 5% (n = 12),
subcutaneous nodules in 3% (n = 8), and filler disloca-
tion in 0.5% (n = 1).2413141923.24304653 Ty contrast, severe
complications were described as follows: skin necrosis
in 13% (n =31), immediate vision loss in 2% (n =4),!%*
oculomotor nerve palsy in 1% (n = 3), ischemic optic
neuropathy in 0.5% (n = 1), and positivity to herpes
simplex type 1 encephalitis with altered mental status
and seizures in 0.5% (n = 1). Complications occurred
both after injection of HA (87.5%) and CaHa (12.5%).
Complications following HA injection were treated
using hyaluronidase in different modes of administra-
tion: local injection into the affected soft tissues; injec-
tion into the feeding artery of the affected area and
directinjection into the retrobulbar space in the case of
ophthalmological complications. 1920245036445 Tpy the
case of established thromboembolic events affecting
a branch of the ophthalmic artery, the slow injection
of a combination of hyaluronidase and urokinase into
the affected artery, eventually followed by mechanical
recanalization with a microguidewire, showed partial
improvement of visual acuity.” Furthermore, hyper-
baric oxygen was considered as an effective treatment
in some Cases.Ié),‘Z(),?f’),'ﬂ]."Iﬁ

. Lower eyelid and tear trough: All complications that

occurred in this area (n = 31) were mild or transient
and developed after injection of HA-based fillers.
They included formation of a xanthelasma-like lesion
(23%, n = 7), pain and erythema-formation (19%,
n = 6), and itchy pustules in the injected area (3%,
n = 1).* Complete healing was observed after hyal-
uronidase injected into the lesion in combination
with systemic steroids or direct excision.”

TABLE 4. Complication Rates (Mild or Transient, Severe or Permanent) per Anatomic Area

Area n Tot % Tot n Mild % Mild n Severe % Severe
Nose and nasolabial fold 230 52.7 163 70.8 67 29.2
Forehead and eyebrows 53 12.1 39 73.6 14 26.4
Glabellar region 36 8.2 15 41.6 21 58.4
Lower eyelid and tear trough 31 7.1 31 100 0 0
Cheeks 31 7.1 31 100 0 0
Lips 27 6.2 27 100 0 0
Temporal region 16 3.6 8 50 8 50
Perioral and marionette lines 12 2.7 12 100 0 0
Chin region 11 2.5 7 63.6 4 36.4
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6. Cheeks: Similar to the eyelid and tear through area
in the cheek region, all 31 complications were classi-
fied as mild or transient. The majority of the compli-
cations were redness and firm swelling in the injected
region (55%; n = 17)."7974%% Notably, one case each
of itchy pustules and inflammatory nodules positive
to Aspergillus successfully treated with systemic vori-
conazole were also reported.” The complications
occurred after injection of HA-based fillers and CaHa
in 95% and 5%, respectively.

7.Lips: 6% (n = 27) of all complications described
occurred in this area. They were represented by
severe pain, tenderness, discoloration of the skin, and
incipient ischemic signs, yet fully recovered with local
injection of hyaluronidase (n = 6).% All these patients
underwent injection of HA-based fillers. No severe
complication occurred in the lip area.”

8. Perioral region including marionette lines: 12 (100%)
mild or transient complications were noted using
exclusively HA-based fillers. Notably, this included
among other things, four cases (33%) of late bacterial
infection treated with hyaluronidase and antibiotics
(moxifloxacin and claritromicin) and one case (8%)
of local erythema and swelling with complete reso-
lution of symptoms after combined treatment with
local hyaluronidase, nitroglycerin paste, and systemic
aspirin.”

9. Chin region: Of the 11 complications observed in this
area, 36% (n = 4) were severe, such as persisting uni-
lateral paresthesia of the tongue, skin necrosis and
progressive ulceration despite treatment with local
hyaluronidase injection, local application of warm
gauzes and the use of a recombinant human epider-
mal growth factor gel in two patients.”” Complications
occurred after HA filler injection in 86% of the
patients and in 14% after CaHa injection.

DISCUSSION

The demand of minimally invasive, nonsurgical proce-
dures including dermal fillers to treat age-associated skin
changes is constantly increasing in aesthetic medicine.””
Fillers can be grouped in permanent (nonresorbable
and nonbiodegradable) and nonpermanent (resorbable
and biodegradable) depending on their rheologic prop-
erties and duration of effects. Permanent fillers can last
more than 5 years, whereas nonpermanent fillers last for
approximately 6-18 months depending on cross-linking
of the product and particle size.”””® HA and CaHa are the
most frequently used nonpermanent fillers in aesthetic
medicine of the face. Treatment of superficial wrinkles is
performed by the injection of fillers into the superficial
papillary layer of the dermis, whereas the deep wrinkles
are treated by filler injections into the deep reticular layer
of the dermis. HA binds water particles by its hygroscopic
effect that resultin an immediate enhancement of volume,
whereas CaHa directly induces the development of colla-
gen and elastin fibers that increase facial volume.**% Both
substances undergo enzymatic degradation, offering to
the patient a safer but eventually only temporary effect.”

Despite these presumably safe properties of nonperma-
nent fillers, complications are increasingly described in
the literature.

We did not find any study comparing complications
between HA and CaHa. In our review, complications
occurred in 142 patients (86.5%) after HA injection and
in 22 (13.5%) after CaHA injection. The much higher
incidence of HA-related complications in comparison to
CaHa has to be correlated to its much more common use
and to the later approval on the market for cosmetic pur-
poses in comparison with HA fillers (eg, Radiesse approval
only in 2009 in the United States).! Moreover, CaHa is less
used due to its more difficult handling and lack of revers-
ing agents such as, for example, hyaluronidase for HA.?
The complications of nonpermanent fillers administered
to the face have been typically classified on the base of
their temporal onset in early (<14 d), late (>14d, < 1Y)
and delayed (>1y), as proposed by Rohrich et al.”” Given
the inhomogeneity of methods to classify the complica-
tions proposed by the different authors of the considered
publications for this review, we preferred to redefine the
transient complications as “mild,” and the permanent
ones as “severe” in the evaluated literature.

Severity and incidence of these two types of complica-
tions seems to depend upon the anatomical region where
the filler is injected. Complications classified as severe or
permanent are mainly resulting from a vascular compro-
mise, which can occur as a result of intraarterial injection
of the filler causing partial or complete vascular occlusion
or because of extrinsic vascular compression due to intra-
dermal or either subcutaneous accumulation of the filler
adjacent to the vessel.”

® Nose and nasolabial fold area: The highest rate of
complications has been observed in the nose and
the nasolabial fold, with a total of 59% (67 of 114)
of all severe complications. Ferneini and Ferneini’
demonstrated that the complex and dense vascu-
lar branching system of the external carotid artery
finally arborizing among other things into the angu-
lar artery, the superior and inferior labial arteries
causes the risk of iatrogenic injury in this region.
Furthermore, the angular artery that runs alongside
the nose connects via the dorsal nasal artery with the
ophthalmic artery arising from the internal carotid
artery vascular system. The ophthalmic artery per-
fuses the eye and the periorbital structures, supplying
the retina via the central retinal artery and the lat-
eral and medial posterior ciliary arteries, and all the
accessory structures to the eye such as the eyelids and
the extrinsic muscles.”% Consequently, injections of
fillers into the nasal region are at a particular risk of
complications concerning injuries to the eye, such as
total or partial vision loss and diplopia. Eventually, the
pathophysiology of ocular damage is determined by
retrograde flow of the filler injected into the arterial
system which causes a complete or partial occlusion
of the ophthalmic artery or one of its branches."” In
general, for rhinofiller procedures, Helmy® suggests
an accurate syringe aspiration before injection and
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avoidance of high-pressure bolus injection to prevent
intravascular unintended accidents. Specifically to
this anatomic area, to best avoid this type of complica-
tions in the nasolabial fold, authors such as Halepas
et al” have suggested to inject the filler laterally to a
vertical line extending from the medial chantus to the
labial commissure, whereas Scheuer et al® suggested
treating the upper third of the fold deep injections
into the preperiosteal layer using a kind of bolus or
depot technique.® For nasal augmentation, Rohrich
et al® have suggested the injection of an HA filler
with a high elasticity (G’—elastic modulus of the sub-
stance) into the preperiosteal layer rather than into
the subcutaneous layer of the dorsum of the nose to
decrease the risk of severe vascular complications.
Another ischemia-related complication is skin necro-
sis. This has been reported in 27% of all severe or per-
manent complications. It seems to be a consequence
of the filler’s microembolization or external compres-
sion to the microvascular network supplying the skin
resulting from overfilling."”% Cutaneous blanching
and prolonged capillary refill, edema, erythema, and
disproportionate pain are clinical signs that may indi-
cate “over’-injection. Massage of the area and hydro-
lysis using hyaluronidase may reverse HA-overfilling
and eventually avoid skin necrosis.'” In this regard,
Sun et al' proposed a single administration of 150
IU of hyaluronidase dissolved in saline solution and
injected directly into the involved area. They have
also shown that the benefit of hyaluronidase may be
effective if administered until two days after the onset
of symptoms indicating skin ischemia.'"” Halepas
et al” proposed a specific protocol to best prevent
skin necrosis after injection of fillers, including
local application of warm gauzes and nitroglycerin
paste to induce local vasodilatation, administration
of filler reversal agent if present, administration of
prednisone to reduce the swelling and inflamma-
tion, administration of acetylsalicylic acid (ASS) to
reduce thrombocyte aggregation, administration of a
cefalexin to prevent infection and, finally, hyperbaric
O, to optimize blood oxygenation.

¢ Glabella, forehead, eyebrow areas: Further critical
anatomical regions are the area of the glabella as well

TABLE 5. Injection Techniques per Anatomic Area
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as the forehead and eyebrows, where a total of 21
and 14 severe or permanent complications have been
reported, respectively. They are strongly related to the
anatomy of the supratrochlear and the supraorbital
arteries that pierce the orbital bone and run through
the corrugator supercilii muscle to finally end in the
subcutaneous layer of the subfrontal space.” These
two arteries branch with the ophthalmic artery and
are therefore associated with a significant risk of
severe or permanent complications. Indeed, almost
all of the complications reported in this area con-
cerned the eye, potentially a consequence of retro-
grade flow of the filler into the ophthalmic artery.
The remaining severe complications were related to
skin ischemia, wherefore Scheuer et al® have sug-
gested the superficial placement of a low elasticity
(G’) filler with a “serial puncture” technique with the
periodical release of little bolus injections along the
defect while compressing with digital pressure the
supraorbital and supratrochlear vessels.”” Regarding
the use of CaHA in the region of the glabella, the fore-
head and the eyebrows, Oh et al describe untreatable
and irreversible vision loss following CaHa embolus to
the ophthalmic artery, whereas Vu et al” report par-
tial improvement of visual acuity from blindness to
light perception after three retrobulbar injections of
hyaluronidase, prednisone, and ASS. Hyaluronidase
injected locally after CaHa-induced ischemic compli-
cations was explained with some effect on the micro-
circulation and not directly as a result of its enzymatic
degradation as observed after HA injections, but this is
still uncertain and needs further research.”

Temporal area: Eight severe or permanent complica-
tions have been described following filler injection to
the temporal area, all of which showed ophthalmo-
logical and periorbital consequences, such as total or
partial vision loss, diplopia, and eyelid ptosis. These
complications are all related to direct or indirect
injury to the frontal branch of the superficial tempo-
ral artery and its ramification.’®” To minimize risks
in this area, Carruthers et al”’ have suggested local
application of ice to induce vasoconstriction before
injecting the filler. The filler may be mixed at a 1:1
ratio with 0.5% lidocaine with epinephrine to avoid

Risk Area Technique
Forehead and Low G’ filler dermal injections with “serial puncture” technique with the periodical release of little bolus injections
eyebrows along the defect while compressing with digital pressure the supraorbital and the supratrochlear vessels

Temporal region Low G’ filler mixed at a 1:1 ratio with 0.5% lidocaine with epinephrine, injecting lateral to medial below the dermal
layer. Deeper injections may be performed approximately 2.5 cm higher than the periorbital arch. The use of small
cannulas and small syringes is suggested

Glabellar region Low G’ filler dermal injections with “serial puncture” technique

Nose High G’ filler injected into the preperiosteal layer. Concomitant digital compression of the dorsal nasal and angular
artery is suggested

Nasolabial fold High G’ filler injected into the preperiosteal layer along the pyriform opening when treating the upper third of the
nasolabial fold. Alternatively, one can inject laterally to a vertical line extending from the medial canthus to the
labial commissure of the mouth. The use of cannulas is suggested in this area

Chin region High G’ filler injected into the preperiosteal layer. Injections should not extend beyond a vertical line defined by the

medial canthus
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bleeding.” They further recommend the use of blunt
cannulas and small syringes to best control volume
and pressure atinjection.”' If an intravascular embolus
of CaHa is suspected, the authors propose ocular mas-
sage and reduction of intraocular pressure to route
the embolus to the periphery.”! The recommendation
of Rohrich et al for this area is to perform superficial
injections into the subdermal layer with a low elastic-
ity (G’) HA filler avoiding the above-mentioned vas-
cular structures, or deeper injections approximately
2.5 cm higher than the periorbital arch.*

e Chin area: Four severe and permanent complications
were recorded in the chin area including skin necrosis
and unilateral paresthesia of the tongue."”” They most
likely result from vascular injuries of side branches of
the lingual and facial artery. The low rate of severe
or permanent complications in this area may be the
consequence of the dense and well collateralized and
interconnecting vascular network that may compen-
sate the occlusion of some side branches. Accordingly,
Rohrich et al®® suggest that in chin augmentation,
injections should be performed with a high G’ filler in
the preperiosteal layer and should not extend beyond
a vertical line defined by the medial cantus. Injection
techniques for the mentioned anatomical area are
summarized in Table 5. No severe or permanent com-
plications have been described following the use of
nonpermanent facial filler for cosmetic purposes in
the region of the lower eyelid, the tear trough, the
cheeks, the lips, the perioral, and the marionette lines
in articles published in the examined period and with
the search algorithm applied.

CONCLUSIONS

The injection of nonpermanent fillers to the face for
cosmetic purposes might cause severe and permanent
complications, particularly affecting the eye and the pal-
pebral region. The risk is correlated to the complex vascu-
lar anatomy of the face interconnecting the extracranial
and intracranial vascular network of the carotid artery.

Adequate knowledge of the anatomy of the face is
therefore mandatory. Adherence to appropriate technical
recommendations is required, including the use of cor-
rect needles or cannulas and injection to the appropriate
soft-tissue layer depending on the area to be treated. Close
clinical follow-up early after injection and inspection for
potential complication-associated symptoms are strongly
recommended and collection of detailed patient history
is needed. The use of fillers that have antidotes such as
hyaluronidase for HA have to be preferred.
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