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Abstract

Silicone implants are one of the most widely used implants for facial augmentation, especially in the chin,
mandibular angle, and malar area, utilizing different surgical approaches. Despite their various advantages,
many complications have also been reported, including hematoma, infection, bone resorption, numbness,
displacement, and asymmetry. This study aims to evaluate the need for facial-implant fixation and compare
and contrast fixated and nonfixated facial silicone implants in different facial sites. A narrative review of the
topic of facial-implant stabilization using the PubMed database inclusion criteria included articles that
discussed the topic of facial implants, were published in English, and included critical information such as
the location of the implant, type of stabilization, follow-up periods, and complications. A total of 11 studies
were included. Of these, two were prospective clinical studies, three were case series, and the remaining six
were retrospective clinical studies. The studies were published between 1995 and 2018. The sample size
varied from 2 to 601 cases. Stabilization includes suturing, monocortical screws, or no stabilization.
Complications were reported in most of these studies, including asymmetry, bone resorption or erosion,
displacement, dissatisfaction, edema, hematoma, infection, mucosal irritation, pain, and paresthesia. The
follow-up period ranged from one month to 17 years. Despite the varied settings of these studies, silicone
facial implant complications were reported in both fixated and nonfixated implants, with a lack of
significant differences between fixated and nonfixated facial silicone implants regarding the method of
fixation.
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Introduction And Background

Facial implants are used for various purposes, such as the reconstruction of post-traumatic defects,
addressing developmental and congenital abnormalities, and, most commonly, improving aesthetics [1].
Common locations of aesthetic concern include the malar region, chin, and mandibular angle [2]. Advanced
facial-implant materials have been the trend recently over traditional autogenous bone grafts as they offer
numerous advantages, such as decreased donor site morbidity, elimination of graft resorption, and increased
implant availability [3].

Silicone elastomer is a solid, rubber-consistency polymer made of polydimethylsiloxane. Due to its relative
inertness as an implant, it has been developed for many medical applications, particularly facial-skeletal
augmentation [4]. The use of dimethylsiloxane (silicone) is widespread throughout many areas of medicine
and surgery and is associated with a remarkable paucity of significant adverse tissue reactivity. It is used in
the face primarily as an onlay implant for the reconstruction of zygomatic, maxillary, nasal, and mandibular
contours [5]. Although alloplastic silicone is becoming one of the most commonly used materials for facial
implants, it still carries its own set of complications. Alloplastic facial-implant complications include bone
resorption, erosion, infection, mucosal irritation, hematoma, edema, pain, numbness, displacement,
asymmetry, and dissatisfaction [6]. Different complications were reported in the literature at various implant
sites and utilizing various stabilization techniques [7]. Malar augmentation with the Silastic midfacial malar
implant is a reliable and effective means of correcting many types of malar defects. In a retrospective study
by Metzinger et al., 60 patients with complaints of malar hypoplasia or facial asymmetry underwent Silastic
midfacial malar implants with no means of fixation. After a two-year follow-up, they reported four cases of
superior displacement and one of initial misalignment requiring revision [8].

Using lateral chin radiographs, Sciaraffia et al. evaluated the presence of bone resorption after the insertion
of silicone chin implants. Fourteen patients presented with bone erosion, with a maximum of 2.0 mm of
erosion, after a one-year follow-up [9]. The mandibular angle is an essential part of the skeletal framework;
therefore, its augmentation plays an important role in maintaining and improving facial aesthetics [10]. In a
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previous study involving a prospective analysis of the outcomes of mandibular angle region augmentation
with bilateral silicone implants, the overall incidence of implant displacement was 13.8% [11]. Facial
implants should be immobilized. While it is not a common practice to stabilize the implant by suturing it to
surrounding soft tissues or by using temporary transcutaneous pull-out sutures [12], other authors suggest
screw fixation of the implant to the underlying bone, in addition to implant immobilization, which creates
holes between the implant and the underlying bone and possibly improves augmentation [13]. On the other
hand, facial-implant placement without stabilization by either sutures or screws was also reported in some
literature [14].

The current literature shows a lack of evidence with respect to alloplastic facial implant stabilization. So, the
goal of this study is to figure out if stabilization of facial implants is needed and how it affects complications
with facial implants.

Review

A narrative review of articles addressing the topic of facial implant stabilization was conducted. The review
was carried out in March 2020 via searches of the PubMed database for specific keywords: silicone, facial
implants, malar, angle, chin, stabilization, and complications. Inclusion criteria comprised articles that
discussed the topic of facial implants, with an emphasis on the placement of silicone implants in the chin
area, malar areas, and mandibular angles, and studies reporting rates of complications involving fixated and
nonfixated silicone implants. All included articles were PubMed indexed, published in English, and reported
on critical information, such as the location of the implant, type of stabilization, and complications.
Exclusion criteria were applied to exclude the following: new operative techniques, animal studies, studies
of silicone-implant stabilization with no follow-up details, and nonimplant or surgical complications. A
total of 153 articles were reviewed. Of the studies analyzed, only six retrospective clinical studies, two
prospective clinical studies, and three case series were included. Case series were included due to the limited
amount of literature emphasizing the subject of silicone-implant fixation and because the case series
addressed critical complications.

The years of publication ranged from 1995 to 2018. The number of patients included ranged in each study
from 2 to 601 patients, for a total of 1,051 patients. The total number of patients who had fixated implants
was 799 (76.02%) [11,12,15,16], and 252 patients (23.97%) had nonfixated implants [8,9,14,17-20]. The
number of implants based on implant site was 933 in the chin (81.05%) [9,12,14-20], 160 in the malar region
(13.90%) [8,16], and 58 (5.03%) as angle implants [11]. Follow-up periods ranged from one month to 17
years, except for two case series studies where follow-up periods were not reported [18,19]. The reported
complications include asymmetry, bone resorption or erosion, displacement, dissatisfaction, edema,
hematoma, infection, mucosal irritation, pain, and paresthesia. The publication author, year of publication,
type of study, number of cases, location of the implant, type of fixation, follow-up period, and reported
complications are given in Table 1.
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Study
Author Year )
Design

Fixated (Stabilized)

Al-Jandan and .
2018 Prospective

Marei [11]

Pitanguy et al. .
1986 Prospective

[15]

Vuyk [12] 1996 Retrospective

Hopping et al.

2010 Retrospective
[16]

Nonfixated (Nonstabilized)

Aynehchi et al.

2011 Retrospective
[14]

Sciaraffia et al.

2018 Retrospective
[9]

Metzinger et al. .
8] 1999 Retrospective

Saleh etal. [17] 2002 Retrospective

Abrahams and .
1997 Case series
Caceres [18]

Matarasso et al.
[19]

1995 Case series

Polo [20] 2016 Case series

TABLE 1: Summary of 11 included articles.

N, number

Patients

no.

58

601

40

100

125

60

40

Location Stabilization

Angle

Chin

Chin

Chin

Malar

Chin

Chin

Malar

Chin

Chin

Chin

Chin

Two monocortical
screws of 2 mm x 7
mm

Sutured to orbicularis

oris muscle

Suture: 4-0 Proline

Suture: Chin: 4-0
Vicryl Malar: 4-0
Nylon

None

None

None

None

None

None

None

Follow-
up

1 year

16
years

1-45

months

4 years

1 year

1 year

1 year
9-60
months

Not
reported

Not
reported

10-17
years

Complications (N) %

Displacement, (8) 13.8%; dissatisfaction: (3)
5.1%; infection: (3) 5.2%

Displacement, (4) 0.66%; dissatisfaction, (1)
0.16%
Asymmetry, (3) 7.5%; bone resorption, (8) 20%;

and hematoma, (2) 5%

Chin: dissatisfaction (1) 1% and pain (1) 1%
Malar: asymmetry (2) 2%; infection (8) 8%

Mucosal irritation (2) 1.6%

Bone erosion: 0 mm erosion: (1) 6.7% < 1.5 mm
erosion: (11) 73.3% > 1.5 mm erosion: (3) 20%

Displacement (5) 8.3%; dissatisfaction (1) 1.7%;
edema (1) 1.7%; paresthesia (3) 5%

Bone resorption: 0.5 mm, (14) 35%; 1 mm, (3)
7.5%; and 2 mm (4) 10%

Bone erosion: <3 mm, (1) 25%; 3 mmin (2) 50%
>3 mmin (4) 25%

Bone erosion: <5 mm, (1) 17%; 5-10 mm, (3)
50% > 10 mm, (2) 33%

Bone erosion: first patient, none; second patient,
0.5 mm

Fixated facial implants and complications

The total number of patients with fixated (stabilized) implants was 799 (76.02%) [11,12,15,16]. The average
complication rate with fixated facial implants was 5.5%. The most common complications associated with
fixated-facial implants were displacement (2.5%), followed by infection (1.37%), bone resorption or erosion

(1%), asymmetry (0.62%), dissatisfaction (0.62%), hematoma (0.25%), and pain (0.12%).

Nonfixated facial implants and complications

The total number of patients with nonfixated (nonstabilized) implants was 252 (23.97%) [8,9,14,17-20]. The

average complication rate with nonfixated facial implants was 23.41%. The most common complication

associated with nonfixated facial implants was bone resorption (18.25%), followed by displacement (1.98%),

paresthesia (1.19%), mucosal irritation (0.79%), dissatisfaction (0.39%), and edema 0.39% (Table 2).
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Fixation Fixated implants Nonfixated implants Total
Total number of patients 799 252 1,051

Average complication rates (%)

Asymmetry (5) 0.62% (0) 0.00% (5) 0.47%
Bone resorption/erosion (8) 1% (46) 18.25% (54) 5.13%
Displacement (12) 2.5% (5) 1.98% (17) 1.61
Dissatisfaction (5) 0.62% (1) 0.39% (6) 0.57%
Edema (0) 0.00% (1) 0.39% (1) 0.09%
Hematoma (2) 0.25% (0) 0.00% (2) 0.19%
Infection (11)1.37% (0) 0.00% (11) 1.04%
Mucosal irritation (0) 0.00% (2) 0.79% (2) 0.19%
Pain (1) 0.12% (0) 0.00% (1) 0.09%
Paresthesia (0) 0.00% (3) 1.19% (3) 0.28%
Total average complication rate (44) 5.5% (58) 23.41% (102) 9.69%

TABLE 2: Complications in relation to implant stabilization.

Chin implant and complications

The total number of chin implants was 933 (81.05%) [9,12,14-20]. The average complication rate with chin
implants was 7.2%. The most common complication associated with chin implants was bone resorption or
erosion (5.78%), followed by displacement (0.42%), asymmetry (0.32%), dissatisfaction (0.21%), hematoma
(0.21%), mucosal irritation (0.21%), and pain (0.1%).

Malar implant and complications

The total number of malar implants was 160 (13.90%) [8,16]. The average complication rate with chin
implants was 7.2%. The most common complication associated with chin implants was bone resorption or
erosion (5.78%), followed by displacement (0.42%), asymmetry (0.32%), dissatisfaction (0.21%), hematoma
(0.21%), mucosal irritation (0.21%), and pain (0.1%).

Angle implant and complications

The total number of angle implants was 58 (5.03%) [11]. The average complication rate with chin implants
was 24.13%. The most common complication associated with chin implants was displacement (13.79%),
followed by dissatisfaction (5.17%), and infection (5.17%) (Table 3).
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Location

Total number of implants
Average complication rates (%)
Asymmetry

Bone resorption/erosion
Displacement
Dissatisfaction

Edema

Hematoma

Infection

Mucosal irritation

Pain

Paresthesia

Total average complication rate

Chin Malar Angle
933 160 58

(3) 0.32% (2) 1.25% (0) 0.00%
(54) 5.78% (0) 0% (0) 0.00%
(4) 0.42% (5) 3.12% (8) 13.79%
(2)0.21% (1) 0.62% (3)5.17%
(0) 0% (1) 0.62% (0) 0.00%
(2)0.21% (0) 0% (0) 0.00%
(0) 0% (8) 5% (3)5.17%
(2)0.21% (0) 0% (0) 0.00%
(1) 0.10% (0) 0% (0) 0.00%
(0) 0% (3) 1.87% (0) 0.00%
(68) 7.2% (20) 12.5% (14) 24.13%

TABLE 3: Complications with respect to the implant location.

Prevalence of fixated versus nonfixated facial implants

The amount of published literature addressing nonfixated facial implants is higher than that of fixated
implants; this could be attributed to multiple factors, such as the ease of use of nonfixated implants, their
cost, and the surgeon’s preference. It is evident that there are more studies on fixated silicone implants
utilizing suturing techniques than utilizing hardware (3:1) [11,12,15,16]; this could be influenced by surgical
skills, knowledge, and comfort with using hardware in various transoral approaches compared to using
suturing techniques. Moreover, fixing a facial implant using hardware requires more surgical preparation,
setup, and modifications, including the type of anesthesia, operative armamentarium, and duration of the
procedure. This has a significant financial impact on the overall procedure [10,11,13]. All of these factors
could lead to the decision not to use hardware to fixate facial implants, which is reflected in the relatively
low number of studies involving hardware.

Overall complications of fixated versus nonfixated facial implants

When comparing overall complications in fixated and nonfixated implants, it was found that there was an
overall complication rate of 5.5% with fixated implants in 799 patients and a complication rate of 23.41% in
252 patients with nonfixated implants, for a total of 9.69% as the overall complication rate of the 1,051
patients. This difference in overall complication rates is in favor of implant stabilization. Fixated cases
outnumbered the nonfixated cases because one study by Pitanguy et al. had a disproportionately high
number of cases: 601, in which suturing techniques were applied were studied over 16 years of follow-up
[15].

Displacement, asymmetry, and dissatisfaction

Comparing asymmetry and dissatisfaction between studies, stabilized implants showed relatively similar
incidences of asymmetry (0.62%) and dissatisfaction (0.39%) compared to nonstabilized implants. This could
be attributed to a lack of data, as only one included the study of nonstabilized facial implants, which
reported the incidence of asymmetry and dissatisfaction [8] compared to three studies of stabilized facial
implants [11,12,16]. Nevertheless, asymmetry was mainly reported in the chin (0.32%) [12] and malar [16]
(1.25%), and dissatisfaction was more significant in the angle (5.17%) [11]. It is important to differentiate
between displacement and asymmetry. Displacement indicates a postoperative complication of implant
migration from its original site, whereas asymmetry reflects the improper placement of the implant about
the contralateral side or facial profile. Both can occur due to improper implant size selection, wide surgical
access, over-dissection, or under-dissection. Displacement was reported in three studies. Al-Jandan

and Marei reported the incidence of screw-stabilized implant displacement in the angle area to be 13.8%
[11]. Pitanguy et al. reported the incidence of suture-stabilized implant displacement in the chin area to be
0.66% [15]. Metzinger et al. reported the incidence of nonstabilized implant displacement in the malar area
to be 8.3% [8]. Such findings indicate that the location of the implant might play an important role. Whether
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hardware or sutures were used to fixate implants, there is a considerable rate of displacement: 13.8%
displacement in screw-fixed implants [11] and 0.66% displacement in sutured implants [15]. Unfortunately,
these statistics do not portray the effect of using hardware on the stability of implants compared to suture
stabilization as more studies in hardware fixation are required to demonstrate significant relationships
between hardware fixation and displacement in comparison with suturing techniques.

Hematoma, infection, and edema

Abnormal fluid collections such as hematoma and seroma can result from inadequate hemostasis, over-
dissection, traumatic handling of the tissues, dead space around or underneath the implant, or elevated
blood pressure [12]. Hematomas and seromas encourage the growth of bacterial contamination, potentiating
cellulitis and infection. They can result in excessive fibrosis-producing soft tissue defects [11,13].
Theoretically, fixing implants to the underlying bone would result in increasing the contact surface between
underlying hard tissues and the implant, resulting in fewer voids and dead spaces and subsequently reducing
the chances of fluid collection underneath implants and infection. However, this is not reflected in the
results of our study, where fixated-implant cases had hematomas 0.25% of the time [12], compared to 0% in
nonfixated implants. This could reflect the extent of tissue manipulation and handling during the fixation of
implants, in contrast to the minimal tissue handling in the nonfixated cases. Infection was reported in only
11 cases of fixated implants, with a prevalence of 1.37% [11,16]. Regardless of the use or nonuse of fixation,
infection was mainly reported in the mandibular angles at 5.17% [11] and malar areas at 5% [16]. On the
other hand, postoperative edema was recorded in one case with nonstabilized implants at 0.39% [8]. In
general, there is not sufficient data to list the causes of infection per case or explain the low percentage of
edema.

Bone resorption or erosion

Theoretically, bone resorption is minimized when implants are immobilized and positioned in a
supraperiosteal or subperiosteal plane. Wellisz et al. compared resorptive changes with different implant
materials and demonstrated that all nonfixated implants have the potential to result in moderate-to-severe
resorption [21]. Pearson and Sherris concluded that implant position in relation to the periosteum did not
appear to correlate with bone resorption. Furthermore, they discovered that increasing the implant's
pressure against the underlying bone may reduce resorption, which is supported by evidence that bone
responds to mechanical stress by deposition of mineralized bone at compression sites and resorption at
stress-free sites [22]. Some authors suggest that the probable reason for bone resorption might be the fact
that implants are not stabilized with screws, which can lead to continuous micromovement and
consequently to bone resorption [23-27]. Mobility of the implant and the resulting pressure on the
underlying bone increase bone resorption; thus, screw fixation limits implant mobility and its consequences
[28-31]. This supports the theory that implant fixation could decrease the degree of bone resorption
compared to nonfixated implants.

Pain and paresthesia

Regarding pain and paresthesia, they were considered in only two studies. One study by Hopping et al.
reported persistent pain in suture-stabilized chin implants (1%) [16]. One study by Metzinger et al. reported
paresthesia of nonstabilized malar implants (5%) [8]. A reasonable explanation for these complications could
be the closeness of the mental nerve to the chin area and the infraorbital nerve to the malar area.

Conclusions

Silicone is one of the most frequently used materials for facial implants, given its many advantages.
However, infection, edema, hematoma, pain, paresthesia, displacement, and bone resorption have all been
reported in both stabilized and nonstabilized implants. While one technique has not favored over the other,
surgical skills and experience play the most significant role in a successfully placed facial implant. As the
current literature lacks significant evidence regarding silicone-implant stabilization, a direct correlation
between implant fixation and its complications cannot be established. However, the authors of this study
prefer to stabilize silicone implants with titanium monocortical screws to achieve better results and
hypothetically reduce postoperative complications. For stronger proof, we need more controlled clinical
trials, investigations, and studies with long-term follow-ups.
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