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Recently, the use of noninvasive facial cosmetic procedures has been widely disseminated. In the face, cosmetic fillers, threads, and
implants are used to reduce or delay the effects of aging or adjust facial defects caused by trauma or disease. The dentist or dental
specialist may encounter these materials in the radiographic images of their patients. There are few reports in the dental literature
describing the radiographic appearance of some materials along with the diseases they mimic. As the procedures and materials
advance and evolve, dentists and dental specialists must be aware of their radiographic appearance to avoid errors in diagnosis.
This is a report of two cases that include panoramic radiography and CBCT scan. Among these cases, there is an unusual
appearance of a cosmetic filler due to a subperiosteal injection method. Moreover, it will discuss common types of cosmetic
materials used in the face and their imaginological appearance. This is the key to dentists and dental specialists due to
increasing use of facial cosmetic materials and a parallel increase in the use of cone beam CT and chances to encounter such
findings.

1. Introduction

With aging, changes occur in various tissues of the face
resulting in cutaneous changes, volume depletion, and sag-
ging. Fillers, autologous fat, and surgical implants are used
for therapeutic or cosmetic volume correction. Suspension
or lifting and threads are used to overcome the sagging and
laxity. According to the American Society for Aesthetic Plas-
tic Surgery 2018, hyaluronic acid (HA) fillers have become
the second most nonsurgical procedure with a 58% increase
since 2014 [1]. In 2018, the American Society for Dermato-
logic Surgery reports 1.6 million soft tissue filler procedures,
a 78% increase since 2012, and approximately 32,000 thread
lift procedures [2].

Cone beam CT has become a common diagnostic tool in
dentistry; however, incidental findings pose a diagnostic
challenge to dentists and dental specialists. Recently, dentists
showed interest and engagement in cosmetic dermatology
practices such as botulinum toxin and cosmetic filler injec-
tions. In the dental literature, several case reports presented
the imaginological appearance of calcium hydroxyapatite
dermal fillers, cheek and chin implants, and gold threads
[3–7].

This work presents the radiographic appearance of two
cases of cosmetic materials, with one unusual subperiosteal
filler injection, incidentally observed in cone beam CT
images. With the recent crossover from dentistry to cosmetic
dermatology, this work reviews the pertinent literature of
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cosmetic materials that can be encountered by the dentist/-
dental specialist in the facial area.

2. Case Reports

This project was approved by the Health Research Ethics
Board at the University of Alberta, Canada (#00101635),
and has therefore been performed in accordance with the
ethical standards laid down in an appropriate version of
the Declaration of Helsinki (as revised in Brazil 2013). The
CBCT examination was completed at the cone beam CT ser-
vices at the School of Dentistry, University of Alberta. For
both cases, the i-CAT Next Generation Cone Beam (Imaging
Sciences International, Hatfield, PA, USA) was used with the

following protocol: 120 kVp, 20mAs, 16 × 13mm field of
view, and 0.3mm voxel.

2.1. Case 1. A 66-year-old female presented for maxillary
and mandibular dental implant assessment. The referring
clinic provided a panoramic radiography before the cone
beam CT scan. On the panoramic radiograph, there were
two, subtle, linear radiopaque lines extending from the api-
cal end of implants #36 and #46 to the root apices of teeth
#34 and #34, respectively, with parallel lines diverging medi-
ally and inferiorly toward the inferior border of the para-
symphysis (Figure 1(a)).

The cone beam CT depicted a well-defined predomi-
nantly radiolucent entity along the buccal cortex of the

(a)

(b) (c)

Figure 1: Subperiosteal cosmetic filler in the mandible (case 1): (a) panoramic radiograph showing linear radiopaque lines (arrows); (b)
axial CBCT image showing a bilateral, subperiosteal cosmetic filler at the buccal cortex of the posterior mandible; (c) coronal CBCT
image showing bilateral zygomatic implants (dotted arrows).
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mandible extending from the right mandibular molar area
and crossing the midline to the left mandibular molar area
(Figure 1(b)). There are few minute calcifications similar to
cortical bone in density within the radiolucency. The mixed
entity appears as a “subperiosteal” finding causing cortical
expansion of the buccal cortex along the crestal and midal-
veolar levels at its distal ends and along the inferior levels
at the medial ends, i.e., symphysis and parasymphysis.

In addition, there were bilateral, uniform, high-
attenuation objects within the soft tissues along the outer
cortex of the zygomatic process of maxilla and zygomatic
bone (Figure 1(c)). The objects were fine-granular, less than
cancellous bone in density. The osseous and soft tissues
adjacent to these entities were unremarkable. The diagnosis
was cosmetic implants of the zygoma. No differential diag-
nosis is offered.

The radiographic features of periphery and expansion
depicted by the subperiosteal filler in the mandible based
on the panoramic radiograph would suggest a benign-
cystic lesion. With the presence of minute calcifications,
pathological entities such as calcifying odontogenic epithe-
lial tumor, odontogenic keratocyst with dystrophic calcifica-
tions, calcifying odontogenic cyst, and adenomatoid
odontogenic tumor can be considered. The cone beam CT
images revealed the uniform and symmetric shape, unusual
subperiosteal location, and lack of effects on the surrounding
teeth. As such, a cosmetic procedure that involves lifting the
periosteum was considered rather than odontogenic pathol-
ogy. The patient was contacted and has confirmed receiving
cosmetic implants and fillers in the midface, mandible, and
chin. A dermatology consultant confirmed that subperiosteal
techniques are used in the maxillofacial and mandibular
areas to deliver cosmetic fillers. Based on this information,
we concluded that the entity in the mandible was a subper-
iosteal cosmetic filler.

2.2. Case 2. A 52-year-old female underwent a cone beam
CT scan for preimplant and temporomandibular joint
assessment. A cluster of multiple radiopacities was inciden-
tally noted in the immediate soft tissues lateral to the left
masseter muscle and bilaterally below the zygoma
(Figures 2(a) and 2(b). The radiopacities were irregular in
shape and similar to those in cortical and cancellous bone
in density. Differential diagnoses considered osteoma cutis,
myositis ossificans, heterotrophic/dystrophic calcifications,
and foreign bodies. The patient was contacted and has con-
firmed receiving cosmetic fillers in the face. Nine months
postbone graft for dental implant purposes, the filler mate-
rial showed posterior-superior migration and reduction in
size and density (Figures 2(c) and 2(d)).

3. Discussion

3.1. Soft Tissue Augmentation (Fillers). Fillers are used for a
wide range of indications: correcting age-related volume loss
and sagging and correction of soft tissue defects caused by
trauma or disease.

Fillers used for soft tissue augmentation can be synthetic
such as collagen, hyaluronic acid gel, calcium hydroxyapatite

(CaHA), and poly-L-lactic acid (PLLA). These are known as
temporary or semipermanent due to their biodegradability.
Permanent synthetic products are polymethylmethacrylate
(PMMA), polyalkylimide, and liquid silicone. The source
can be as well a natural autologous one as in the case of
autologous fat transfer [8–11].

The level of placement of such products depends largely
on the indication intended to be addressed and facial anat-
omy of the target area, as well as the type of product and
its approved indications. Fillers are placed intradermally,
immediately subdermally, or in the subcutaneous plane
[12, 13].

Injectable cosmetic fillers can have radiolucency/soft tis-
sue density (e.g., hyaluronic acid, collagen, and fat) or vary-
ing degrees of radiopacity (e.g., calcium hydroxyapatite
(CHA) and silicone).

Radiopaque fillers can be depicted on plain radiographs
such as panoramic radiographs but are certainly better
detailed in CT and CBCT according to several case reports
in the medical and dental fields [3–7]. An example of the
CaHA filler is presented in Figure 2.

Less commonly, cosmetic fillers can be injected subper-
iosteally, such as in case 1 (Figure 1). This method of place-
ment showed a promising technique in the midface and
chin. Less postoperative complications and desirable aes-
thetic outcomes partly are due to creating a skeletal support
for the overlaying soft tissues thus reducing drooping or sag-
ging [14–17].

Case 1 is the first to describe the radiographic presenta-
tion of a subperiosteal filler in the mandible. The differential
diagnoses of subperiosteal fillers include intraosseous
tumors or cysts rather than soft tissue lesions for dermal or
subcutaneous fillers. Imaging with cone beam CT offered
key features for diagnosis such as the symmetrical distribu-
tion (the extension to the left mandible was not clear in
the panoramic radiograph), uniform geometry in X, Y , and
Z planes, and confinement to the subperiosteal layer. The
correlation with patient history to confirm cosmetic proce-
dures was important to reach a diagnosis without surgical
intervention (surgical exploration or biopsy). Patients can
be reluctant to admit to cosmetic work in their initial visit
to the dentist/dental specialist. The role of the oral and max-
illofacial radiologist to view, analyze, investigate, and diag-
nose incidental findings is emphasized in case 1.

There are no direct dental implications for the cosmetic
filler; however, the dental clinician must be aware of their
existence and possible complications. The most common
complications of fillers are transient and mild in nature such
as swelling, erythema, and bruising. Other, less common,
complications include infection, noninflamed nodules, bio-
film, granuloma, and persistent edema (i.e., malar). And
similar to case 2 (Figure 2), migration of the filler material
has been reported [9, 11, 18].

3.2. Threads for Lifting. Threads are minimally invasive
methods to lift saggy skin that results from increased laxity
and give a more youthful appearance. Common types of
threads used are polypropylene suture, poly-L-lactic acid
(PLLA), polydioxanone (PDO), and polylactide/glycolide
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resorbable copolymer (PLGA) [19–21]. Gold thread therapy
involves implanting pure gold threads of 0.1mm diameter
braided with polyglycolic acid or polyvinylidene difluoride
into the subdermal skin. The foreign-body reaction of this
therapy may trigger the production of elastin and collagen
fibers and provide mechanical support to the tissues and
ultimately skin rejuvenation [22, 23]. However, there is little
evidence for its therapeutic efficacy [23–25].

Threads have either barbs or cons fixated on their sur-
faces. After marking the overlying skin with the best ori-
ented vector to give the maximum lift effect, the threads
are placed in the fibrous fatty tissue in the subcutaneous
plane to lift and fix the tissue in their central part without
the need to anchor either ends [20, 21, 26].

Most threads are radiolucent unless braided with gold.
Tanaka Kikinzoku Kogyo KK (Tokyo, Japan) originally
coated nonabsorbable cog thread with 24-carat gold [27].
Despite some commercial reports about the rejuvenation
provided by gold threads, no scientific reports exist on their
use except for a histological study on rats suggesting “that
the gold-coated cog thread has clinical potential.” [27]

Gold threads can be depicted in panoramic radiographs,
in CBCT images, or in periapical radiographs if the cheek
intercepts the path of the X-ray beam [23–25]. The differen-
tial diagnosis may include acupuncture needles, surgical
clips, and posttrauma foreign bodies.

The cosmetic or acupuncture gold wires may cause
radiographic artifacts and with time become fragmented
and unevenly distributed [24, 25]. Complications that can
occur with thread lifting are usually mild and temporary

such as swelling, bruising, erythema, and skin dimpling. Less
common complications are infection, foreign body reaction,
hematoma, thread migration, and exposure [19, 21].

3.3. Surgical Implants. Implants have been used to correct
deformities (congenital or acquired) and changes resulting
from facial aging. Facial regions most treated are the dorsum
of the nose, malar area (Figure 1), and the chin.

There are different types of implants and depending on
their composition can be radiolucent (Permacol™, MERSI-
LENE® resorbable mesh, LactoSorb®, MEDPOR®, methyl
methacrylate, polyethylene, etc.) or present with a degree
of radiopacity (autologous bone graft, Silastic™ silicone, tita-
nium wire, polytetrafluoroethylene, etc.) [27, 28]. These
implants need fixation by using screws or sutures or through
creating pockets and contouring done at the subperiosteal
plane to be immobilized [27].

Complications that may occur with placing facial
implants include infection, displacement, hematoma, dam-
age to the infraorbital or mental nerves, bone resorption,
atrophy of the overlying skin, and extrusion [27, 28].

4. Conclusion

With the exponential demand of cosmetic procedures in the
face, the dentists and dental specialists are bound to encoun-
ter these materials in conventional radiographs or cone
beam CT images. Imaginological appearance varies widely
in terms of shape and radiodensity depending on the mate-
rial used. Recognizing these cosmetic materials and their

(a)

(c)

(b)

(d)

Figure 2: CBCT images of the subdermal CaHA filler (case 2): (a) axial and (b) coronal CBCT images showing multiple, conglomerate high-
attenuation entities within the dermal layers anterior to the maxillae and lateral to the masseter muscles; (c) axial and (d) coronal CBCT
images after 9 months showing resorption and posterior migration of the filler.

4 Case Reports in Dentistry



imaginological appearance will improve diagnosis, avoid
mismanagement or unnecessary biopsy, and anticipate any
future complications of the material in the mandibular and
maxillofacial area.

Data Availability

Data is available upon reasonable request.
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