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ABSTRACT

Purpose: The aim of this study was to systematically screen the literature for studies reporting cosmetic material in
the oral and maxillofacial complex to shed light on the types of cosmetic materials, their radiographic appearance,
and possible complications.

Materials and Methods: Five electronic databases were reviewed for eligible studies. The general search terms were
“cosmetic,” “filler,” “face,” and “radiograph.” Demographics, material types, clinical and radiographic presentation,
and complications were recorded.

Results: Thirty-one studies with 53 cases met the inclusion criteria. The mean age was 52.6+ 154 years with a 4:3
female-to-male ratio. The most common material was calcium hydroxyapatite (CaHa) (n= 14, 26.4%), found inci-
dentally. The materials were generally located within the upper cheek and zygoma (n=35, 66.0%), radiographically
well-defined (n =44, 83%), and had no effects on the surrounding structures (n=27, 50.9%). The internal structure
was radiopaque (calcification, hyperdensity) for gold wires, CaHa, bone implants, and secondary calcification
or ossification. Outdated cosmetic materials or non-conservative techniques were infiltrative, had effects on the
surrounding structures, and presented with clinical signs, symptoms, or complications.

Conclusion: Conventional radiography, cone-beam computed tomography, and multi-detector computed tomography
are useful to differentiate several cosmetic materials. Their magnetic resonance imaging appearance was highly
variable. The infrequent inclusion of cosmetic materials in the differential diagnosis implies that medical and dental
specialists may be unfamiliar with the radiographic appearance of these materials in the face. (Imaging Sci Dent 2022;

52: 155-64)
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Introduction

Cosmetic fillers now constitute the majority of facial re-
juvenation procedures, and this will probably continue to
be the case in the future." With the increased demand for
these aesthetic procedures, cosmetic fillers have become

Received December 9, 2021; Revised January 15,2022; Accepted January 15,2022
Published online March 15, 2022

*Correspondence to : Prof. Noura Alsufyani

Building 10, College of Dentistry, King Saud University, Riyadh 12371, Saudi
Arabia

Tel) 966-118052311, E-mail) alsufyan@ualberta.ca

widely available, and procedures using cosmetic fillers are
performed not only by dermatologists and plastic surgeons,
but also by dentists and maxillofacial surgeons."” Fillers
can be permanent or temporary and made from different
products and by many brands.* The most commonly used
materials are autologous fat, collagens, hyaluronic acid,
and synthetic polymers.”® The technique of filler admin-
istration for soft tissue augmentation depends on multiple
factors such as composition and longevity.4 Some materials
are injected, while others are placed in a surgical procedure
as implants.’
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Despite the safety of most of these filler materials, com-
plications are not uncommon and similar to many medical
procedures. Side effects can vary from mild foreign body
reactions to severe complications.” Some are inevitable,
while other adverse effects can be avoided by strict adher-
ence to proper techniques and guidelines.7 Thus, knowl-
edge of the facial anatomy is essential for every practi-
tioner, especially unlicensed providers.®

Many of the filler materials used for facial rejuvenation
have different radiographic presentations, which can pres-
ent a dilemma when discovered incidentally by practicing
dentists.” In some cases, differential diagnoses can lead
to unnecessary investigations.'’ This is especially true as
some patients are reluctant to disclose a history of receiv-
ing cosmetic filler treatment. Therefore, it is imperative to
update practitioners in light of these rapid changes to rec-
ognize these materials on medical imaging.

The main aim of this review was to systematically ana-
lyze the clinical and radiographic presentation of cosmetic
fillers in the face. The secondary aim was to assess the fea-
tures of materials presenting with complications.

Materials and Methods

This review was registered in PROSPERO, the Interna-
tional Prospective Register of Systematic Reviews (#CRD
42020196750).

Following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines," the 3
phases of the search were conducted as follows:

Phase I: identification and screening

The following databases were searched during June 2020
and updated in November: PubMed, Scopus, Web of Sci-
ence, Embase via Ovid, and Google Scholar. The inclusion
criteria were studies describing the radiographic appear-
ance of cosmetic materials in the maxillofacial and man-
dibular region. Editorials/letters to the editor, reviews, and
articles published prior to 1990 were excluded.

The keyword search for each database was conducted as
follows: [cosmetic, filler, thread, augmentation, hyaluron-
ic acid, injection, injected, dermal, gold wire], AND [face,
facial, midface, maxilla, mandible, zygoma, zygomatic],
AND [radiopacity, radiopacities, radiograph, radiograph-
ic, panoramic, cone beam, CBCT, CT, dental radiograph],
NOT sinus. The keyword search for Google Scholar was as
follows: cosmetic AND filler AND cosmetic AND implant
AND dentistry AND face AND radiograph (all in title). The
titles and abstracts of the articles were reviewed for inclu-

sion in the next phase.

Phase ll: eligibility

The reviewers independently reviewed the full articles
and applied the inclusion criteria. Using the references of
the included articles, the reviewers completed a manual
search for relevant articles possibly missed from the elec-
tronic search.

Phase IlI: included studies

The tool developed by Murad et al.'"* for methodological
quality and risk of bias assessment was customized and
used in this review. Specifically, questions #4, 5, 6 and 7 of
the tool developed by Murad et al.'” are relevant to cases of
adverse drug events and, as such, were not used in this re-
view. The reviewers collected information on demographic
data, the type of cosmetic material, clinical presentation,
imaging modality, radiographic features, differential diag-
nosis, reasons for imaging, and follow-up period for each
study. Two reviewers (RM, RS) individually conducted the
review. Consensus was reached between those reviewers,
and the supervisor (NA) resolved any cases of disagree-
ment.

Results

Database search

The PRISMA flowchart shows the total number of ar-
ticles that were obtained from the systematic search (Fig.
1). A total of 398 articles resulted from the database search
(n=319), manual search and Google Scholar (n=79).
There were 55 duplicates, and 312 were excluded per the
above-listed criteria or not retrieved. The final studies in-
cluded were 31 articles published from 1990 to June to No-
vember 2022.

Quality assessment

Seventeen case reports, 6 retrospective analyses, 4 case
series, and 4 prospective cohort studies were included in
this review. Twelve articles received a score of 4, with an

10,13-23 \p:
Nineteen

excellent presentation of the reported cases.
articles scored 3.5,”2°*** primarily due to a lack of confir-
mation by a dermatologist or cosmetic surgeon of the histo-

ry and type of procedure done.

Data analysis

There were 40 female patients (75.5%) and 13 male pa-
tients (24.5%), and the mean age was 52.6 + 15.4 years.
The clinical features are presented in Table 1, and the fa-
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Identification of studies via databases and registers

Records removed before screening:
Duplicate records removed (n=55)

Records excluded
(n=266)

-14 excluded at Tile/abstract phase
-252 excluded at full article phase
Reasons: (Editorial/prior 1990/no implant or

material injected)

Reports not retrieved
(n=6) not found and author
contacted but didn’'t respond/

Reports excluded n=40
Reason 1: No radiographs or radiographic
description (n=13)
Reason 2: No implant/material injected (n=5)
Reason 3: Type of material is missing (n=3)
Reason 4: Missing information (n=7)
Reason 5: Editorial/review (n=8)
Reason 6: Location (n=2)
Reason 7: Not for cosmetic purposes (n=2)

Records identified from*:
s Databases (n=319)
E=] - PubMed (n=109)
©
o - Scopus (n=18) >
% - Web of Science (n=20)
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N
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o Studies included in review
S (n=31)
2 Reports of included studies
£ (n=53)
—

Fig. 1. PRISMA flowchart of article inclusion.

cial distribution of the cosmetic materials is illustrated in
Figure 2. Among the 53 cosmetic procedures, 8 (15.0%)
were silicone injections13’24’26’28’32 2 (3.8%) were silicone
implants,”*”® 6 (11.3%) were paraffin injections,”>" 10
(18.9%) were fat injections,15’20’22’34’35’40 4(7.5%) were gold
wires,”'®*"® 14 (26.4%) involved calcium hydroxyapa-
tite (CaHa),lO’M’lg’ﬂ’29’33’37’41 1 (1.9%) was an autogenous
costochondral graft,*® 4 (7.5%) involved polyalkylimide
gel,"” and 4 (7.54%) involved hyaluronic acid.'®* The cas-
es mostly presented with either swelling (18/53, 34.0%) or
no symptoms (15/53, 28.3%), and were found incidentally
(19/53, 35.8%). The material was usually bilateral (42/53,
79.2%) and in the cheek and zygoma area (35/53, 66.0%).
The radiographic features are presented in Table 2. Most
cases were imaged using multi-detector computed tomo-
graphy (MDCT) (21/53, 39.6%), > 141822:24.28.30-33.35.3741

and presented radiographically as well-defined (44/53,
83.0%), hyperdense on MDCT and conventional radiogra-
phy (28/53, 77.7%), isointense on T1-weighted magnetic
resonance imaging (MRI) (6/18, 33.3%), hypointense on
T2-weighted MRI (6/18, 33.3%), or foci (14/53, 26.4%).
Three cases used MRI enhancement (3/18, 16.6%) and
all positron emission tomography-computed tomography
(PET-CT) scans showed high uptake (6/6, 100%). Most
cases reported no effects on surrounding structures (27/53,
51%). The studies did not present the differential diagno-
sis for most cases (37/53, 69.0%). Table 3 summarizes the
frequencies of the clinical and radiographic features of
cases that associated with clinical symptoms and/or com-
plications. Symptoms and complications were predomi-
nantly present in female patients (22/25, 88.0% and 16/20,
80.0%), patients with permanent fillers (10/25, 40.0% and
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Table 1. Clinical presentation of facial cosmetic materials

Material (N =53) Location Clinical symptoms* Reason for imaging Migration
Injected silicone!?242628:32 U=6(75.0%) Swelling 4 (50.0%) Complication 5 (62.5%) Not reported
n=3§ M=4(50.0%) Erythema 3 (37.5%) Post-op 3 (37.5%)

(Permanent filler) L=3(37.5%) Pain 2 (25.0%)

Impaired mobility 1(12.5%)

Not reported 3 (37.5%)
Implant™?’ U=0(0.0%) Swelling 1(50.0%) Incidental 2 (100.0%) Migration 1(50.0%)
n=2 M=0(0.0%) Asymptomatic 1 (50.0%)
(Synthetic material) L=2(100.0%)
Injected paraffin®~' U=1(16.7%) Swelling 2 (33.3%) Incidental 6 (100.0%) Not reported
n=6 M=6(100.0%) Asymptomatic 4 (66.6%)
(Permanent filler) L=0(0.0%)
Injected fat'20-22343540 U=17(70.0%) Swelling 7 (70.0%) Complication 7(70.0%)  Not reported
n=10 M=4(40.0%) Erythema 2 (20.0%) Post-op 3 (30.0%)
(Autologous material) L=1(10.0%) Impaired mobility 2 (20.0%)

Defect 1 (10.0%)

Not reported 2 (20.0%)
Wires”!827-38 U=0(0.0%) Pain 2 (50.0%) Incidental 3 (75.0%) Not reported
n=4 M=4(100.0%)  Paresthesia 1(25.0%) Complication 1 (25.0%)
(Synthetic material) L=2(50.0%) Asymptomatic 1(25.0%)
CaHa 1419212933741 U=7(50.0%) Asymptomatic 7 (50.0%) Complication 2(14.3%)  Not reported
n=14 M=12(85.7%) Swelling 2 (14.3%) Post-op 4 (28.6%)
(Temporary filler) L=5(35.7%) Impaired mobility 2 (14.3%)  Incidental 8 (57.1%)

Pain 1(7.1%)

Paresthesia 1 (7.1%)

Erythema 1(7.1%)

Not reported 4 (28.6%)
Autogenous costochondral graft36 U=0(0.0%) Asymptomatic 1 (100.0%) Incidental 1 (100.0%) Not reported
n=1 M=0(0.0%)
(Autologous material) L=1(100.0%)
Polyalkylimide Gel” U=0(0.0%) Swelling 2 (50.0%) Complication 4 (100.0%)  Migration 1 (25%)
n=4 M=4(100.0%) Erythema 3(75.0%)
(Permanent filler) L=0(0.0%) Pain 1 (25.0%)

Asymptomatic 1(25.0%)
Hyaluronic acid'®% U=1(25.0%) Not reported 4 (100.0%) Complication 1(25.0%) Migration 3 (75%)
n=4 M=4(100.0%) Post-op 3 (75.0%)
(Temporary filler) L=3(75.0%)

*: Many cases have more than one symptom, so the percentages do not add up to 100%.
U: upper 1/3, M: middle 1/3, L: lower 1/3, post-op: postoperative

9/20, 45.0%), cases that were injected bilaterally (16/25,
64% and 13/20, 65.0%), and in cases where the material

was found in the middle third of the face (17/25, 68.0% and
13/20, 65.0%), respectively. Radiographically, the material
was predominantly well-defined (18/25, 72.0% and 13/20,
65.0%), in the form of small foci (11/25, 44.0% and 10/20,
50.0%), and affected the surrounding structures (19/25,

76.0% and 20/20, 100.0%), respectively.

Discussion

There were 9 different materials used in the face, the
most common of which was CaHa (14/53) (Table 1). This
proportion did not reflect the most common material used
for cosmetic purposes in the face (i.e., hyaluronic acid, fol-
lowed by botulinum toxin) # This is due to the radiopacity
of CaHa, which is a feature unique to CaHa compared to
all cosmetic materials in the face, causing its frequent inci-
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Fig. 2. Tllustration showing the distribution of cosmetic materials
in the face.

dental finding on radiographic images.

Conceptually, many cosmetic procedures are done bilat-
erally to maintain facial symmetry. This review revealed
that 79.2% of procedures were bilateral, and the most com-
mon location was the cheek and zygomatic area (66.0%,
Fig. 2). This distribution did not reflect the most common
site of facial cosmetic procedures (i.e., the eyelid [surgical]
and lip augmentation).** Unlike the lips, cosmetic mate-
rial in the cheek and zygomatic area could be radiopaque
(CaHa). Moreover, cosmetic materials in the middle one-
third of the face were near the orbits; therefore, procedural
errors or consequent complications were not minor and
would necessitate radiographic investigation.

There was a slight preponderance of cases with symp-
toms (25/53, 47.2%), commonly swelling (18/53, 34.0%),
compared to those with no symptoms (15/53, 28.3%).
Clinical signs or symptoms were found in patients who
had received treatment with permanent fillers (mostly in-
jected silicone) and autologous materials (mostly injected
fat) (Table 1). Silicone is a permanent filler with a signifi-
cant likelihood of microbial biofilm formation and foreign
body reaction.* Fat injections in the facial area require
harvesting from the body, processing, and then re-injecting
in the desired area, under general anesthesia or sedation.*

Noura Alsufyani et al

Procedural errors or aseptic techniques increase the risk of
secondary inflammation, in addition to the possibility of fat
necrosis or ossification, and thus require a radiographic as-
sessment.*

Radiographically, most cosmetic materials presented a
well-defined periphery (83.0%). An ill-defined periphery
was evident in some cases of injected silicone or fat, and in
few CaHa or hyaluronic acid cases (Table 2). The shape or
distribution pattern was not unique for any material except
wires (fragmented lines) and implants (bone or silicone
usually take on the shape of the chin, zygoma, or nasal
bridge). The wires reported in this review were gold thread
therapy implanted in the subdermal skin. These implanted
pure gold threads (0.1 mm diameter) are braided with poly-
glycolic acid and are expected to trigger the production
of elastin and collagen fibers, despite weak evidence of
therapeutic efficacy.*® The most common pattern was foci
(groups of small collections) (Table 2). Nodular (groups of
large collections), cystic/mass (one large lump), and infil-
trative presentations were not as common.

Interestingly, an infiltrative pattern was noted for inject-
ed silicone and fat, where an ill-defined radiographic pe-
riphery was also recorded. Unlike other cosmetic materi-
als, silicone oil/gel and fat were injected in aliquots rather
than a bolus. This method was performed to avoid fat ne-
crosis and reflects the older technique used with outdated
silicone oil/gel.

Studies of incidental findings did not employ MRI.
MDCT was used in all studies except one of polyalkylim-
ide gel,® where only MRI was used for all four cases pre-
senting with complications. Most cosmetic materials were
partially or completely hyperdense on MDCT or cone-
beam computed tomography (CBCT) (Table 2). CaHa,
bone grafts, and gold wires presented higher attenuation
than soft tissue, whereas the remaining materials were
similar to muscle or fat in attenuation. Unlike MDCT, fat
cannot be differentiated from muscle on CBCT due to the
low soft-tissue contrast in CBCT. Studies of injected paraf-
3! reported heterogeneous density with calcifications.
Paraffin is an outdated cometic material that is wax/petro-
leum-based and, thus, is radiolucent or similar to fat in den-

fin

sity. The calcified material was usually in a circular pattern,
as secondary calcification forms surrounding the droplets
of oil/wax over long durations, such as 20 years.zs’31 Par-
affin was more frequently used in body parts other than
the face. However, its use was heavily discouraged due to
granulomatous mass formations known as paraffinomas.”’
Hyaluronic acid is a naturally occurring non-protein gly-
cosaminoglycan, with a radiolucent/hypodense radiograph-
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Fig. 3. The radiographic diagnostic scheme of facial cosmetic materials. CBCT: cone-beam computed tomography, MDCT: multidetector

computed tomography, Dx: diagnosis.

ic appearance as a result. Ho et al.'® depicted calcified
nodules on MDCT that did not reconcile with the chemical
content of hyaluronic acid. The radiopacities could have
been dystrophic calcifications as a long-term reaction or
CaHa erroneously reported as hyaluronic acid. The infor-
mation discussed above on internal density was formulated
into a diagnostic algorithm in Figure 3.

None of the studies using contrast-enhanced MDCT con-
firmed or denied internal enhancement, while the studies
using MRI and PET showed contrast enhancement in cases
with secondary inflammation or complication. The signal
intensity on MRI was variable across the different materials
in T1- or T2-weighted images (Table 2). The concomitant
presence of scar tissue, local inflammation, and variability
in commercial content of the material possibly contribut-
ed to the inconsistency in signal intensity. MRI may be an
optimal modality to assess the impact on surrounding tis-
sues, but not to verify the internal content except for fat in
T1-weighted images.

Effects on surrounding structures were commonly noted
for injected fat, silicone gel, and polyalkylimide gel (Table
2). The main effects were inflammation of soft tissue and
erosion of adjacent bone. Migration of cosmetic material
could occur in hyperdynamic areas of the face or aging,
and it is considered a complication if it disrupts function or

esthetics. Polyalkylimide gel has been reported to migrate
from the cheek or temple to the eyelids and requires surgi-
cal excision.” The studies included in this review did not
thoroughly report aspects of migration, such as the duration
of follow-up since the cosmetic procedure, migration with-
in the same anatomical unit or dermal layers, or whether
the material was deep or superficial.

The differential diagnosis was described in 27 of 53 cas-
es. The most common was foreign body/granuloma (8/27,
29.6%), followed by benign tumor (7/27, 26%). Interest-
ingly, only few reports (3/27, 11.1%) considered cosmet-
ic material in the differential diagnosis. Of the 31 studies
included, 20 were from the field of medicine, and 11 were
from dentistry. These numbers show that both educational
backgrounds were equally unfamiliar with the radiographic
features of facial cosmetic materials. Malignancy was con-
sidered in 3 cases: 1 case of injected silicone (fibrosarcoma)
and 2 implant cases (osteosarcoma and liposarcoma in the
mental area) (Table 2). Materials that cause tissue displace-
ment (e.g., exophthalmos), bone erosion due to pressure ef-
fect, and elicited secondary inflammation in the soft tissues
and fat planes could mimic an aggressive lesion.

Most reports were based on incidental radiographic find-
ings of injected paraffin, wires, and CaHa. This distribution
did not reflect the most common materials used for cos-
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Table 3. Summary of cases with signs and symptoms or complications

Sign and symptoms (n =25) Complications (n =20)

Sex Male
Female

Permanent filler
Temporary filler
Autologous material
Synthetic material

Cosmetic material

Location* Facial upper 1/3
Facial middle 1/3
Facial lower 1/3
Side Unilateral

Bilateral

Well-defined
Ill-defined

Radiographic periphery

Radiographic shape Large mass(es)
Small foci

Not reported

Radiographic effects on Yes
surrounding structures No
Not reported

3(12.0%) 4(20.0%)
22(88.0%) 16 (80.0%)
10 (40.0%) 9 (45.0%)

3(12.0%) 3(15.0%)

8(32.0%) 7(35.0%)

4(16.0%) 1(5.0%)
13 (52.0%) 12 (60.0%)
17 (68.0%) 13 (65.0%)

7(28.0%) 4(20.0%)

9(36.0%) 7(35.0%)
15 (64.0%) 13 (65.0%)
18 (72.0%) 13 (65.0%)

7(28.0%) 7(35.0%)

6 (24.0%) 4(20.0%)
11 (44.0%) 10 (50.0%)

8(32.0%) 6(30.0%)
19(76.0%) 20 (100.0%)

4(16.0%) 0(0.0%)

2(8.0%) 0(0.0%)

*: Most cases had the cosmetic material at multiple areas of the face, so the percentages do not add up to 100% for the location.

metic purposes in the face (i.e., hyaluronic acid) or other
materials not included in this review, such as collagen, po-
ly-L-lactic acid (PLLA), and polylactide/glycolide resorb-
able copolymer (PLGA).

Clinical signs/symptoms or complications were mostly
observed in patients who had received treatment with per-
manent fillers (injected silicone and polyalkylimide gel)
and in cases where the material substantially affected the
surrounding structures based on radiographic assessment
(Table 3). Both materials are outdated and have been re-
placed by pre-packaged, semi-permanent, or temporary
fillers that are better tolerated. The predominance of fe-
male patients, materials in the middle one-third of the
face, bilateral distribution, small foci pattern, and well-de-
fined radiographic periphery were likely due to original
skewness in the frequency.

The shortcomings of this review include the lack of
systematic reporting of the radiographic features in some
studies and inadequate reporting of material migration.

In conclusion, facial cosmetic materials detected on ra-
diographic imaging were commonly found in female pa-
tients, bilaterally, and in the middle third of the face. Cal-
cified materials were mostly incidentally found, whereas

hypodense materials were mostly imaged due to complica-
tions. Permanent fillers showed a radiographically infiltra-
tive pattern, affected the surrounding structures, and were
associated with clinical signs/symptoms and complications.
Conventional radiographs, CBCT, and MDCT were useful
to differentiate several cosmetic materials. The MRI ap-
pearance of cosmetic material was highly variable, except
for fat.
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