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IMPORTANCE Injectable fillers are increasing in popularity as a noninvasive option to address
concerns related to facial aging and volume loss. To our knowledge, there have been no
large-scale analyses of adverse events and associated litigation related to filler injections.
OBJECTIVES To determine risks of injectable fillers and analyze factors raised in litigation
related to injectable fillers.
DESIGN, SETTING, AND PARTICIPANTS In this cross-sectional review, the US Food and Drug
Administration’s (FDA) manufacturer and user facility device experience (MAUDE) database
was evaluated for complications from the use of the following fillers: Juvederm, Restylane,
Belotero, Sculptra, Radiesse, Artefill, Bellafill, and Juvederm Voluma from 2014 to 2016. The
Westlaw Next database was used to identify jury verdicts.
MAIN OUTCOMES AND MEASURES Complications were organized by type of filler used,
location of injection, and severity. Intra-arterial injections without sequelae and those
resulting in blindness or necrosis were considered severe complications. Factors raised during
the litigation process were also analyzed.
RESULTS Of 1748 adverse events analyzed, most cases stemmed from cheek (751 [43.0%]) or
lip (524 [30.0%]) injection. Commonly reported adverse events reported included swelling
(755 [43.2%]) and infection (725 [41.5%]). Among FDA-reported complications, blindness
was significantly associated with dorsal nasal injections (P < .001). Vascular compromise with
and without sequela of dermal necrosis and blindness were significantly associated with
Radiesse injections P < .001. Of the 9 malpractice cases identified, two-thirds involved
allegations of inadequate informed consent, and the median award in cases resolved with
payment was $262 000.
CONCLUSIONS AND RELEVANCE Although specific complication profiles vary by material and
injection site, common adverse events associated with injectable fillers include swelling and
infection. More serious events include vascular compromise, resulting in necrosis and
blindness; these events are also raised in cases involving litigation. This analysis illustrates the
importance of outlining these risks in a comprehensive preoperative informed consent
process.
LEVEL OF EVIDENCE NA.
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T

he total number of volumizing soft-tissue injectable fillers for facial rejuvenation has increased dramatically in
recent years, from 650 000 in 2000 to greater than 2.4
million in 2015.1 Fillers represent an appealing modality for patients seeking to enhance their appearance, as they counteract the volume loss that occurs with age. Injections can be performed during an office visit, harbor modest costs, and are less
invasive than surgical alternatives. In most cases, fillers are
used without clinically significant complications to the patient, although with an increase in use and a large variability
in clinician training and experience, the overall number of complications has risen.2-4 The true incidence of complications is
difficult to ascertain because there is no universal mechanism of reporting complications, and many minor complications may not be brought to the attention of the physician.5
The cumulative effect of a complication encompasses tremendous emotional, medical, and financial impact on the patient and health care professional. Improving our understanding of filler complications is critical to minimize the medical
and financial burden of these events. The paucity of largescale analyses evaluating specific adverse events related to injectable fillers represents a critical void in the literature. In an
attempt to better understand potential risks, our objectives
were to examine a national resource for reported adverse
events, as well as related clinical issues facilitating relevant malpractice litigation. Prior analysis of malpractice litigation related to facial plastic surgery has illustrated that perceived deficits in informed consent are commonly cited by plaintiffs
pursuing litigation.6-8 Our hope is that this information may
be used to improve both physician and patient understanding of these potential risks, as comprehensive discussion of
these considerations has been shown to improve the patientphysician relationship and potentially minimize the incidence of malpractice litigation.9

Question What are the risks and factors raised in litigation related
to fillers?
Findings Of a total of 1748 adverse events included, swelling was
the most common complication followed by infections. Use of
calcium hydroxyapatite and nasolabial-fold injections were each
significantly associated with intra-arterial injection and necrosis;
inadequate informed consent was the most common factor cited
in litigation.
Meaning Prior to injecting fillers, it is critical to have a thorough
discussion of possible complications, as well as techniques to
manage these complications.

Galderma), Juvederm and Juvederm Voluma (hyaluronic acid
filler; Allergan), Belotero (hyaluronic acid; Merz Pharmaceuticals), Sculptra (poly-L-lactic acid; Sanofi), Radiesse (calcium hydroxylapatite; Merz Pharmaceuticals), and Artefill/
Bellafill (polymethylmethacrylate; Suneva) from January 1,
2014, until December 31, 2016.10-14

Medical Malpractice Litigation

This study used information from publicly available databases, and approval from the Wayne State institutional review board was not necessary.

The Westlaw Next Database (Thomson Reuters) was used to
search for malpractice litigation stemming from the use of softtissue fillers in the face. This resource encompasses publicly
available court records and has been invaluable in myriad
analyses examining malpractice litigation in topics relevant to
numerous specialties.15-20 Specifically, the advanced search
function was used to search for jury verdicts and settlements
related to “medical malpractice” in combination with the following search terms: Juvederm or Voluma or Belotero or Restylane or Kybella or Hyaluronic or hydroxyapatite or fillers or
injectables or injectable or Radiesse or Sculptra or collagen or
Zyderm or Zyplast or rejuvenation or rejuvenate or silicone. Of
the 48 initial search results, 39 were excluded because they
were not relevant to this topic (ie, these terms were mentioned incidentally or were not the focus of litigation). Each
verdict and settlement report was thoroughly examined for defendant specialty, outcome, award, and other factors raised in
proceedings.

Reportable Adverse Events

Statistical Analysis

The US Food and Drug Administration’s (FDA), manufacturer
and user device experience (MAUDE) database was searched
for adverse events stemming from the use of injectable fillers. MAUDE is a database maintained by the FDA comprising
data from reports of adverse events of medical devices. The
database encompasses mandatory reports from manufacturers and device user facilities, and voluntary reports from health
care professionals and consumers. Its records contain information relating to the outcome of the event and any associated interventions taken. Information on the projected number of injections performed was obtained from the American
Society of Plastic Surgeons (ASPS) survey for the years 2014,
2015, and 2016.
The MAUDE database was queried for complications related to the injection of Restylane (hyaluronic acid filler gel;

The data were collected and analyzed using Microsoft Excel.
χ2 Testing was used to analyze complications by filler and location. The threshold for significance was set at P < .05. Minitab
software (Minitab Inc) and Microsoft Excel (2009) were used
for data analysis.

Methods

E2

Key Points

Results
Adverse Events and Management
There were 1748 reported adverse events involving patient injury from January 1, 2014, until December 31, 2016. Based on
ASPS statistics, there were 754 772 injections of Radiesse, 5.75
million injections involving hyaluronic acid (HA), 389 604 injections of Sculptra, and 52 740 injections of Artefill and Bellafill
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during this time frame.21-23 Forty-eight percent of complications (839) were related to the use of Juvederm Voluma, and
36.2% (633) were from Juvederm. Restylane encompassed 7.3%
(128) reported adverse events, and Radiesse, a calcium hydroxyapatite–based filler, was used in 96 reported complications (5.5%). Sculptra was used in 47 (2.7%) and Belotero in
5 (0.3%). No deaths were reported.
The most common complications recorded were swelling, infection, the presence of a nodule, and pain in 755 (43.2%),
725 (41.5%), 509 (29.1%), and 420 (24.0%) of complications
reported, respectively; 296 patients (39.2%) with swelling were

treated with antibiotics, and 76 (10.4%) were treated with hyaluronidase. Of the 420 patients (24.1%) who complained of
excessive pain, 40 (9.5%) were treated with hyaluronidase and
179 (42.7%) were treated with antibiotics. Of the 45 patients
(2.6%) who had excessive blanching of the skin, 9 (20.0%) were
treated with hyaluronidase.

Complications by Location

30

The reported complication rates of injections to the forehead, nasolabial fold, lips, cheek, marionette lines, and tear
troughs were analyzed. The cheeks represented the most common site of complications in 751 patients (43.0%) (Figure 1).
For all locations except the nasolabial folds, swelling was the
most common complication reported, with a range of 95 reported cases in the marionette lines (50.3%) to 79 in the tear
troughs (57.7%). Infection was the most commonly reported
complication in the nasolabial folds (227 [53.0%] of reported
complications). Infection was the second most common complication for the 5 other locations analyzed (Figure 2).

20

Complications by Filler

Figure 1. Location of Reported Adverse Events
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Voluma were combined. For the HA fillers, swelling, followed
by infection, was the most commonly reported complication
in 703 (43.8%) and 649 (40.4%), respectively. These complications comprised 0.01% of all injections for HA fillers. For
Radiesse, the most common complication reported was infection in 61 (63.5%), followed by pain in 41 (42.7%). These com-
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Figure 2. Complications Reported by Injection Site
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Figure 3. Complications by Filler
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(Radiesse [calcium hydroxylapatite], Merz Pharmaceuticals; Sculptra [poly-L-lactic acid], Sanofi.)

Table 1. In-depth Analysis of Serious Complications of Filler Injections
No. (%)a
Location and Type of Filler

Arterial Only

Blindness

Necrosis

Total No. of Injections

Location
Lip

81 (15.4)

0

35 (6.7)

525

Nasolabial fold

63 (14.7)

0

36 (8.4)

428

Cheek

51 (6.8)

0

3.2 (24)

751

Marionette line

13 (6.9)

0

7 (3.7)

189

4 (2.9)

3 (2.2)

137

3 (3.3)

16 (17.7)

90

Periorbital
Forehead
Dorsal aspect of nose

0
12 (13.3)
0

1 (16.7)

0

a

Percentages indicate the fraction in
that specific location or for that
specific filler only. P < .001 for all
comparisons.

b

Sculptra (poly-L-lactic acid), Sanofi;
Radiesse (calcium hydroxylapatite),
Merz Pharmaceuticals).

6

b

Filler

Hyaluronic acid

151 (9.4)

Sculptra

4 (8.5)

Radiesse

27 (28.1)

7 (0.4)

136 (8.5)

1605

2 (4.3)

47

29 (30.2)

96

0
1.0 (1.0)

plications were reported in 0.008% and 0.007% of Radiesse
injections, respectively. For Sculptra, nodule formation was the
most common complication reported in 17 (36.1%) (Figure 3).
This comprised 0.004% of all Sculptra injections. For Artefill/
Bellafill nodule formation was the most commonly reported
complication in 5 (40.0%), and this comprised 0.01% of all Artefill/Bellafill injections performed. Nodule formation was significantly associated with Sculptra injections at P = .01. Swelling was significantly more likely to be associated with HA
injections at P = .001.

tions resulted in blindness. Blindness was significantly more
likely to be a reported complication of Radiesse (P < .001) and
of dorsal nasal injections, comprising 1 (16.7%) of nasal injection complications (P < .001). In total, 0.003% of Radiesse injections (22) resulted in necrosis and 0.0001% (1) resulted in
blindness. There was 1 report of anaphylaxis following Bellafill injection to the dorsal aspect of the nose. The patient was
treated with steroids and antihistamines and transferred to a
hospital and stabilized. This was the patient’s second Bellafill
injection, and the patient had a bovine collagen skin test performed prior to the first injection.

Severe Complications
Severe complications included intra-arterial injections without sequelae, intra-arterial injection with vascular compromise resulting in necrosis, and intra-arterial injection with distant sequelae resulting in blindness. Intra-arterial injection
without sequelae was significantly more likely to be a reported complication of injections at the lip and nasolabial fold
(P < .001) (Table 1). In addition, lip and nasolabial-fold injections were most likely to result in necrosis in 35 (6.7%) and 36
(8.4%), respectively (P < .001), and use of Radiesse was significantly more likely to result in intra-arterial injection and
intra-arterial injection with necrosis (P < .001). Eight injecE4

Litigation
A search of the West Law Next database yielded 9 cases. Five
were resolved in the defendant’s favor. Of the cases resulting
in a monetary payment, the mean amount awarded was
$242 000. Six cases involved allegedly inadequate informed
consent, and 5 of 9 cases involved patients sustaining allegedly permanent injury. In 5 cases, plaintiffs alleged that the
filler choice or decision to proceed with injection was not appropriate/contraindicated. Two cases involved an arterial injection, while 1 patient experienced blindness following an injection to the temporalis region (Table 2).
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Table 2. Summary of the Cases Litigated Related to Facial Fillers
Age, y/Sex

Outcome

Awarda

Defendant

Filler

Location

IP

IC

Perm

Alleged Complication

42/F

Defendant

NA

FPRS

Fibrin (autologous) Lips, NLF

Y

AL

Y

Plaintiff claimed pain
and scarring in region

48/F

Settlement

425

Plastic

Juvedermb

Temporalis

Y

Y

Y

Juvederm embolized
retinal artery resulting
in blindness

U/F

Plaintiff

349

Esthetician

Foreign pro

Periorbital

N

N

AL

Pain, scarring, and
disfiguration in injection
distribution

U/F

Settlement

175

Physician, nurse

Collagen

Glabella

Y

N

Y

Supratrochlear injection
resulting in pain and
necrosis

U/F

Defendant

NA

Dermatologist

Evolence

Face
unspecified

N

N

AL

Temporary facial nerve
paralysis

U/F

Defendant

NA

Plastic

CaHa

Cheek

Y

N

Y

Pain and paresthesia

U/F

Plaintiff

Otolaryngologist

Silicone

Periorbital

N

N

AL

Postinjection swelling

46/F

Defendant

NA

Dermatologist

Collagen

Cheek

Y

Y

Y

HSV outbreak

60/F

Defendant

NA

Plastic

Collagen

21

Face
N
Y
Y
Postinjection bleeding
unspecified
and scarring
Abbreviations: AL, alleged lack of informed consent; CaHa: calcium hydroxyapatite; FPRS: facial plastic and reconstructive surgery; foreign pro, unapproved foreign
product that was not specified; HSV, herpes simplex virus; IC, presence of informed consent; IP, intraprocedural; NA, not applicable; NLF, nasolabial fold;
perm, permanent damage; plastic, plastic surgery; U, unknown; Y, yes; N, No.
a

Awards are given in thousands of US dollars.

b

Juvederm (hyaluronic acid filler); Allergan.

To our knowledge, this study is the most expansive analysis
of filler complications in the literature. The value of the present
study lies in our analysis of a large number of complications
contrasting various modalities of soft-tissue injectable fillers. With these considerations in mind, discussion of reported adverse events may improve the patient education process and should certainly be included in any preprocedural
discussion. In addition to representation in a significant proportion of reported adverse events, complaints such as swelling, infection, and blindness have also been raised in litigation (Table 2). Interestingly, inadequate informed consent was
noted to be present in greater than half of cases progressing
far enough to inclusion in publicly available court records.

stimulating neocollagen formation and can take up to 6 months
to show full effect.26 Bellafill (formerly branded as Artefill) is a
filler composed of 80% purified bovine collagen and 20% PMMA
microspheres.27 The microspheres remain in place following the
injection and stimulate the body to produce its own collagen;
30 days prior to the first injection, patients are required have a
skin allergy test for sensitivity to bovine collagen.
The largest category of fillers encompasses those that are
derived from various formulations of HA, a naturally occurring glycosaminoglycan that is a main component of extracellular matrix.28 The lower viscosity of this filler makes it an ideal
choice for enhancing fine lines and molding. In addition, this
property allows withdrawal of material during injection, facilitating identification of intravascular injection. The effects
of hyaluronic acid fillers are also able to be reversed with a subsequent injection of hyaluronidase.29

Choice of Filler

Complications by Filler Type

An ever-expanding array of volumizing injectable fillers with
a diversity of mechanism of action and composition are available to the aesthetic practitioner. The 4 main categories of fillers include the calcium hydroxyapatite-based Radiesse, the
poly-L-lactic acid agent Sculptra, the collagen-based filler with
polymethyl methacrylate (PMMA) crystals Bellafill and
HA-based fillers. Radiesse is an injectable implant composed
primarily of calcium hydroxyapatite. It is FDA approved for subdermal implantation and enhancement of moderate to deep
facial wrinkles, such as the nasolabial folds.24 Its duration of
action is 12 to 18 months, and it has a high G′ (elastic modulus) and viscosity prohibiting flashback during injection.
Sculptra is an injectable poly-L-lactic acid implant in the
form of a lyophilized cake that is indicated for restoration of lipoatrophy in patients receiving treatment for human immunodeficiency virus and in correction of shallow to deep nasolabial folds.25 Sculptra causes gradual volume restoration by

Our results revealed a significant difference in complications
based on type of filler used. Nodule formation was significantly associated with Sculptra (P = .01) (Figure 3). Other studies on poly-L-lactic acid fillers have noted nodules to be the
most common long-term complication, with an onset of 7
months following injection and resolution usually within 24
months.3,5,30-32 Nodule formation can be prevented by instructing the patient to massage the area, 5 times a day for 5
minutes for 5 days.25 Reconstitution guidelines are also evolving, and the current recommendation is to reconstitute the drug
at least 2 hours prior to injection.33 Persistent nodules are
treated either with steroid injections or attempts to break up
the nodule using a needle.
Hyaluronic acid–based fillers are the most common injectable fillers used. Of the 4 HA-based fillers analyzed, infection
and swelling were the most commonly reported complications (Figure 3). The HA-based fillers had the highest rate of

Discussion
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infections out of all the fillers studied, but this did not reach
statistical significance. It is important to note that infections
were reported in the event description, and there are no clear
guidelines as to what defines an infection. Other studies that
sampled a smaller population found that swelling and erythema were the common sequela of filler injections.34 Therefore, this raises the possibility that patients presenting with erythema or tenderness were prematurely diagnosed as having
an infection and aggressively treated with antibiotics, despite them not having significant clinical features associated
with an infection. Prior studies also suggest that the type of
filler used is not associated with infection risk, and that complications may be more related to technical faults and breaks
in sterile technique.2,24,35-37 Infections generally result from
natural skin flora, Staphylococcus and Streptococcus species,
being introduced through the injection site.38 These infections often respond to oral antibiotics.39 In addition, there are
reports of filler materials supporting bacterial biofilm growth,
resulting in chronic inflammation and a foreign-body reaction. Multiple needle passes through a biofilm-contaminated
surface, resulted in a 10 000 factor increase in risk of contamination of filler material.40
Swelling can be secondary to a local inflammatory
response to foreign material or superficial placement of the
filler. Studies have shown that using a blunt-tip cannula
instead of a hypodermic syringe produces less edema.41 For
persistent swelling, suggested treatments include hyaluronidase and intralesional steroid injections.5 These are
largely “early” complications of filler injections, presenting
in a matter of days.35

Serious Complications
We further evaluated the characteristics of patients who had
serious complications, including intra-arterial injection without sequela, intra-arterial injection with subsequent skin necrosis, and blindness following intra-arterial injection. Of the
cases analyzed, lip, forehead, and nasolabial-fold injections
were significantly more likely to result in intra-arterial injection. Intra-arterial injection was diagnosed based on findings
from the reporting clinician. Findings, which suggested intraarterial injection without sequela, included blanching at time
of injection and skin duskiness without necrosis. Reported injections into the cheek, nasolabial fold, and forehead were significantly associated with skin necrosis. In addition, Radiesse
was significantly more likely to result in intra-arterial complications, skin necrosis, and blindness based on the reported filler
complications. Necrosis can be either secondary to intraarterial injection, leading to vascular occlusion, or necrosis secondary to pressure from the filler compressing venous tributaries and resulting in stasis of blood flow.42
Blindness is another serious complication of intravascular injection of fillers. Dorsal nasal injections were significantly associated with blindness. The dorsal nasal artery is a
terminal branch of the ophthalmic artery, and inadvertent injection of this vessel can result in blindness. The filler travels
in a retrograde manner until it reaches the branching point of
the ophthalmic artery, where it is then carried forward and
lodges at the branching point of the artery.43
E6

Injection of filler in the vicinity of named vessels, such as
the angular artery or supratrochlear artery, results in the increased risk of vascular compromise. In many instances, needle
aspiration may not demonstrate any flashback blood; hence,
a thorough knowledge of arterial anatomy is necessary prior
to injection.44 Moreover, the increased propensity of Radiesse
to cause vascular compromise could be related to particle size,
with larger particles resulting in more proximal vessel obstruction. In addition, certain particles may have an increased ability to stimulate the clotting cascade, ultimately resulting in skin
necrosis.45,46 Intraprocedural diagnosis of an intravascular injection is very challenging with Radiesse, secondary to the high
viscosity and opaque color preventing flashback during the injection process.38 The rich vascular cascade of the face also
means that sites distant to the injection site can be damaged.47
Occlusion of the ophthalmic artery is a devastating consequence with no good therapy, often resulting in irreversible
blindness.48

Litigation and Facial Fillers
In our contemporary health care environment, characterized
by an increasing propensity for patients to consider litigation, it is critical to understand factors raised in malpractice
cases. Other studies analyzing litigation in plastic surgery have
listed allegations regarding a practitioner’s lack of expertise,
lack of informed consent, and poor cosmetic outcome as factors cited in litigation.7,49 Alleged inadequate informed consent was cited as a factor of litigation in two-thirds of cases analyzed. Half of the cases involving a lack of informed consent
were resolved with a financial reward for the plaintiff. Currently, a large fraction of filler injections occur in a medical spa
setting, by non–health care professionals, and sometimes are
performed without written informed consent. Improved online patient education material and thorough preprocedural
discussions with patients with specific attention to complications, is critical so that patients understand the risks of the procedure they are undertaking.50

Limitations
There are several limitations of the MAUDE database. It is a passive surveillance database and hence can suffer from underreporting, especially in FDA off-label areas. In addition, some
of the data can be biased or incomplete. Moreover, the data for
total number of injections were obtained from the ASPS yearly
reports, which are based on information from surveys that are
then extrapolated to produce total injection numbers. Furthermore, there are no strict criteria used to define clinical entities, such as infection, and accurate diagnosis of the complication is dependent on reporting by health care professionals.
Even consumers can file reports. Despite these limitations, the
MAUDE database is useful for analyzing the relative proportion of complications and comparing the reported complication profile of different fillers. Westlaw Next encompasses publicly available jury verdicts and settlement reports. Numerous
cases that are settled never make it to the database. While it
cannot estimate the incidence of litigation, it is important in
revealing factors raised in litigation and their association with
litigation outcomes.
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injections to the nasal dorsum were significantly associated
with blindness. Injectors need to have thorough knowledge of
filler complications and their appropriate management. An
analysis of litigation surrounding fillers demonstrated that alleged deficiencies of informed consent were a commonly cited
factor. Improved communication with patients may enhance
their understanding of the procedure and potentially reduce
litigation.

Conclusions
To our knowledge, this study is the most wide-scale analysis
of reported complications of filler injections. Although swelling and infection were the most commonly reported events,
of the serious complications reported to the FDA, Radiesse was
significantly more likely to result in vascular compromise, and
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