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Original Article

Post-Treatment Displacement of Facial Soft Tissue
Fillers—A Retrospective Ultrasound-based
Investigation of 382 Zygomatic Regions
Leonie Schelke, MD, PhD,* Nicola Lowrey, MPAP, PA-C,† Ali Mojallal, MD, PhD,‡§ MJ Rowland-Warmann, BDS, MSc,
MClinDent,║ XimenaWortsman, MD,{** Rosa M. Sigrist, MD,†† Peter J. Velthuis, MD, PhD,* and Sebastian Cotofana, MD,
PhD‡‡§§

BACKGROUND Clinical and ultrasound experience has revealed that after soft tissue injections of the lateral cheek, the
filler may displace from the zygoma to the caudal temporal area.
OBJECTIVE To obtain more data to provide insight into product distribution when soft tissue fillers are injected in the
zygomatic region.
METHODS Two hundred patients were examined with facial ultrasound imaging of the zygomatic and temporal region.
Inclusion criteria were simply a positive response on the screening questionnaire as to whether or not they had filler
injections placed in their lateral cheek. Control injectionswere also performed to the zygomatic regions of a body donor and
in 10 patients ultrasound-guided.
RESULTS A correlation was found between the layers in which filler was detected on the zygoma and where it was
ultimately found in the temples. Four different redistribution patterns were observed: (1) migration of filler within the
superficial muscular aponeurotic system (SMAS) on the zygoma into the superficial temporal fascia.Migration of filler from
the lateral suborbicularis oculi fat to (2) the deep interfacial plane of the temple or (3) to the superficial temporal fat pad; (4)
migration from the supraperiosteal layer of the zygoma to the superficial temporal fat pad. Body donor and patients: filler
deposits injected on the zygoma were witnessed to shift during injection into the caudal part of the temple.
CONCLUSION Soft tissue filler aliquots may be redistributed into the temples after injections of the lateral side of the
zygomatic arch. The displacement follows a distinct pattern depending on the initial layer of injection.

Soft tissue filler injections are widely accepted for the
use ofminimally invasive aesthetic procedures. They
are frequently used to reposition facial soft tissues,1

for volumization,2 to restructure age-related facial features
like the nasolabial fold,3–5 and to change the facial shape
when addressing the jawline and the mandibular angle.3,4

The most frequently targeted facial regions are the lips,
nasolabial folds, and the midface/cheeks. The midface
region can be further divided into the medial and lateral

cheek, which has the power to impact the entire facial shape,
differentiate between feminine or masculine facial appear-
ance, and can co-influence the nasolabial foldwhen targeted
appropriately with soft tissue filler injections.2,6–8

Anatomically, the medial and the lateral cheeks are
separated by the line of ligaments. Behind the line of
ligaments, in the lateral cheek and extending into the temple
region, the subdermal fascial layers are arranged in parallel
orientation to the skin surface. Whereas the layers are
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arranged differently in front of the line of ligaments in the
medial cheek.9

The medial cheek, also known as the malar region, lies in
front of the line of ligaments. Here, seven layers can be
identified (skin, superficial fatty layer, superficial musculo-
aponeurosis system, suborbicularis oculi fat, mid facial
extension of the superficial laminae of the deep temporal
fascia, preperiosteal fat located within the prezygomatic
space, and periosteum).9–11 Lateral to this region along the
zygomatic arch, only 5 layers can be identified (skin,
superficial fatty layer, superficial musculoskeletal-
aponeurotic system, deep supraperiosteal fat, and perios-
teum).12 Additionally, the lateral cheeks have shown to
have direct connections with the temples via the temporal
tunnel and the fascial continuation of the 13 layers of the
temple.13,14

Recent publications have indicated that the distribution
of soft tissue filler material is dependent on many factors.
These factors will ultimately influence the final product
location. It has been found that of those influencing factors,
the most relevant are needle versus cannula use,15,16 gauge
or external diameter measurement of the needle or
cannula,17 rheologic properties of the product,18,19 in-
jection angle,17 and variables such as injection speed and
needle/cannula movement.20

Clinical and ultrasound experience has additionally
revealed that after injections of the lateral cheek region,
the administered product can be identifiedwithin the temple
or inside the more superficial fascial layers of the zygomatic
region. This has been visualized even when the initial soft
tissue filler injection was deposited with the needle or
cannula in contact with the bone in the supraperiosteal
plane.

Before now, only clinical or anecdotal evidence was
available for these claims of filler redistribution. Therefore,
the present study was designed to provide more robust and
reliable data. True analysis of these clinical cases can
provide insight into product distribution and into the
precision of soft tissue filler injections for the zygomatic
region.

Material and Methods

Study Setup
Two hundred volunteers were recruited for this study.
Many were attendees at international conferences
(IMCAS 2023) Paris (L.S., N.L., M.J.R., R.S., X.W.),
Scale 2023, Nashville (L.S., N.L.), Season 2023 London
(L.S., P.V.), Facial Ultrasound Courses (L.S., N.L.). The
remaining were patients at an outpatient clinic for filler
complications, Rotterdam (L.S.), and in private medical
practices in Los Angeles (N.L.), and Amsterdam (L.S.).
Patients and the participants from the conferences were
approached and asked for their willingness to participate
in this study. Upon agreement, demographic and aes-
thetic medical data were collected. Then, a facial ultra-
sound scan of their zygomatic and temporal region was
conducted.

Inclusion criteria for the final study analysis were
volunteers that answered positively to the question of
whether they had previous filler injections to their lateral
cheeks. All volunteers included in this study provided
written informed consent for the use of their demographic,
medical, and imaging data for the purposes of this study.
Ethics committee approval to gather data concerning soft
tissue filler complications was obtained (MEC-2016-0660).

Body Donor Injections
For reference, 2 control injections were performed to the
zygomatic region of a body donor (Laboratoire d’anatomie,
Rockefeller Medical school, Lyon, France) using a high
G-prime product that was colored with methylene blue for
visualization purposes (Vivacy, France). For the injection
procedure, a 27G needle was used, positioned to touch the
bone and the product applied while in constant contact with
the bone, under low injection pressure. After injection,
anatomical dissections were conducted to identify the plane
and extent of product distribution.

Ultrasound Guided Filler Injections
For additional reference, 10 patients were injected under
ultrasound guidance with hyaluronic acid filler (Galderma
Restylane Volyme and Allergan Juvederm Voluma). The
product was injected supraperiostally on the zygoma. In six
patients, a 25G needle was used with an injection angle of
30°. In the other four patients, a 27G needle was used, with
an injection angle of 90°, perpendicular to the bone. Three
boluses of 0.1 mL were injected on the lateral zygomatic
bone of each patient. The distribution of the filler during
injections was able to be visualized and identified on the
ultrasound images.

Ultrasound Imaging
All ultrasound examiners were experienced in facial
ultrasound anatomy and filler recognition. With a high
frequencyMHz probe (20MHz linear probeGEHealthcare
Venue Go and 18MHz linear probe Philips Affinity 70), the
zygoma and temple areas on both sides of the face were
examined. A total of 400 scans were completed.

At the onset of the exam, the probe was placed in
a horizontal position on the zygomatic arch. When the filler
was identified, the probe was rotated to an oblique-vertical
position on the caudal temple area to search for an
extension of filler substance into the temple. Images were
taken, stored, and later assessed independently by two
physicians experienced in reading US images (L.S., P.V.).

The filler substance location was determined to be
(1) On the zygoma in (1) the superficial fatty layer, (2) in the fibrous

layers of the fascia/superficial muscular aponeurotic system
(SMAS), (3) in the sub-SMAS (deep fat/supraperiosteal plane),
(4) in the muscle, and (5) “other layer.”

(2) In the temples in (1) the subdermal fatty layer, (2) the superficial
temporal fascia, (3) the interfascial plane, (4) the deep
interfascial plane, (5) the superficial temporal fat pad, (6) the
temporalis muscle, (7) the deep temporal fat pad, (8) the
periosteum, and (9) “other layer.”
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Statistical Analysis
The data were processed with IBM-SPSS26 (IBM Corp.,
2017, Armonk, NY) to calculate the basic statistical
parameters (percentages, frequencies).

Results

Sample Description
A total of 200 volunteers (9 men, 191 women; with a mean
age of 47.6 years [10.5]) were included in this retrospective
investigation. Of the 400 zygoma regions examined, data
quality was considered insufficient in 17 cases. For example,
in one case, only a unilateral product deposition was
identified during the ultrasound scanning. Hence, data from
382 zygomatic regions were ultimately included in this
retrospective analysis. Injected substances are given in
Figure 1.

Clinical Findings
Given the nature of this investigation being a retrospective
analysis of previously injected cases, participants inconsis-
tently recalled the accurate date of their original aesthetic
injections. It is important to note that the medical and
aesthetic history of the 200 volunteers for this study were
not clinically reviewed based on their patient charts.
Participants were largely recruited at professional confer-
ences, and their history was collected during verbal inter-
views. Therefore, the detailed interval between the date of
injection and the date of ultrasound investigation cannot be
provided here.

Adverse Events
Patients reported no serious adverse events that would
have suggested a vascular compromise during the initial
injection procedure. However, mild complaints such as
a feeling of pressure (N5 2 [1%]), edema (N5 7 [3.5%]),
dissatisfaction with appearance because of overfilling
(N 5 17 [8.5%]), or telangiectasis (N 5 4 [2%]) were
described.

Ultrasound Findings
On ultrasound imaging, hyaluronic acid (HA) filler was
seen as anechoic to hypoechoic well-defined oval-shaped
deposit(s), sometimes with posterior enhancement. This is
in contrast to calcium hydroxyapatite and poly-L-lactic
acid, which presents as ill-defined heterogenous hyper-
echoic mass-like deposits on a hypoechoic background.
Polyalkylmimide hydrogel was a mass-like hypoechoic
deposit with or without internal echoes. Polymethyl-
methacrylate exhibits as a hyperechoic band-like structure
with mini comet tail artifact and sometimes posterior
shadowing.21

In general, fat layers are seen as lobulated hypoechoic
tissues separated by hyperechoic linear (fibrous) septa. The
SMAS and fascia are characterized by hyperechoic linear
sheets of variable thickness with a clear fibrillation pattern.
Facial dynamic muscles such as the orbicularis oculi and the
temporalis are hypoechoic band-like structures. A continu-
ity in planes is observed between the zygomatic arch and the
lower temple region (Figure 2). Deep fat often has the same
echogenicity as hyaluronic acid and some individuals may
have large fat lobules, which can make differentiating the 2
confusing. To distinguish between HA deposits and fat
lobules, they were scanned in different axes. Comparing the
images from the individuals with and those without fillers in
this manner will distinguish well-defined (in all axes) oval-

Figure 1. Filler migration patterns from
locations on zygoma to locations in temples.

Figure 2. Ultrasound (grayscale, transverse view) of the zygo-
matic and temple area (Philips affinity 70 18 MHz).
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shaped HA deposits that can be differentiated from fat
lobules.

A clear correlation was found between the layers in
which filler was detected on the zygoma and subsequently in
the temple (Figure 1). With ultrasound imaging, filler
material was often found at the zygomatic arch, where it
was originally injected. Subsequently, a redistribution of the
filler material into the caudal temporal area was seen in all
cases except four. On inspection, the redistributed filler
material was only visualized in the lower or caudal part of
the temporal area.

Four different primary patterns of potential redistribu-
tion were suspected (Figures 3–6). In many cases, filler
material redistributed to more than one tissue layer. (1)
Filler initially placed between the layers of the fascia/SMAS
on the zygoma displaced to the superficial temporal fascia
(89.5%). Filler placed in the lateral suborbicularis oculi fat
(SOOF) displaced to either (2) the deep interfascial plane of
the temple (49.5%) or (3) the superficial temporal fat pad
(39.4%). (4) Filler initially placed on the supraperiosteal
level of the zygoma displaced to the superficial temporal fat
pad (94.7%). On the whole, filler material originally placed
to the zygoma was evidenced in the superficial temporal fat
pad (44.5%), in the deep interfascial plane of the temple
(30.6%), in the superficial temporal fascia (21.7%), or in
other areas (3.1%).

Body Donor Findings
After the supraperiosteal injections of HA onto the donor’s
zygoma, direct visualization confirmed that one filler
deposit (0.2 mL of HA) remained at the injection site, while
the second injection (0.3 mL of HA) displaced during
injection into the caudal part of the superficial fat
compartment of the temple (Figures 7 and 8)

Patients Findings
After ultrasound-guided injections of HA supraperiosteal
on the zygoma, visualization with ultrasound confirmed
that in all patients the most lateral filler deposit (0.1 mL of

HA), due to backflow of filler material, displaced during
injection into the caudal part of the temples (see Supple-
mental Digital Content 1, Video 1, http://links.lww.com/
DSS/B458).

Discussion
The subdermal fascial layers are arranged in parallel
orientation to the skin surface both in the temple and in
the lateral midface. This results in a connection between the
temporal and mid facial structures, which can influence the
aesthetic outcome. The skin and the superficial (subdermal)
fatty layer are continuous with each other and do not have
a different nomenclature to distinguish the two anatomic
regions. The next layer, the superficial temporal fascia (5
layer 3), is continuous with the SMAS of the midface and
with the orbicularis oculi muscle in the periorbital region.
Deep to the superficial temporal fascia, the deep fat of the
temple can be identified. This fat is located in the interfacial
plane (5 layer 4) and is continuous with the deep fat of the
lateral midface and with the SOOF of the malar region. The
interfascial plane contains the motor branches of the facial
nerve and is the plane located between the superficial
temporal fascia and the superficial lamina of the deep
temporal fascia (5 layer 6).2,22–24 The latter is continuous
into the midface as the midfacial extension of the superficial
lamina of the deep temporal fascia and separates the SOOF
from the preperiosteal fat located within the prezygomatic
space. The superficial temporal fat pad (also termed the
intermediate fat pad of the temple; layer 7) is located
between the superficial (5 layer 6) and the deep lamina
(layer 5 8) of the deep temporal fascia and extends and
envelopes the zygomatic arch from its cranial aspect.
Historically, it was thought not to extend into the lateral
midface.

This observational study reveals that soft tissue filler
material injected alongside the zygomatic arch invariably
redistributes to the lower temple region after distinct
migration pathways. Primarily, the product ends up in the
superficial temporal fat pad, but also in the deep interfascial

Figure 3. Ultrasound (grayscale, transverse
view) of the zygomatic and temple area
showing fillermaterial injected in the deep fat
of the lateral SOOF shifts into the deep
interfascial plane of the temple. Hyaluronic
acid deposits in between yellowmarkers (GE
venue Go 20 MHz). SOOF, suborbicularis
oculi fat.
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plane, and in the superficial temporal fascia. This visualized
finding was unexpected, in particular, since the periosteum
of the zygomatic bone is supposed to be continuous with the
deep temporal fascia. With filler injections in that area, it is
customary to have direct bone contact with the needle tip.
Therefore, the only expected route for redistribution was to
the interfascial plane. Considering many variations were
observed, a correlation was established between the
primary layer of filler placement to the zygoma, and the
layer where filler was found in the temples. Thus, a clear
anatomical pathway of filler redistribution from zygoma to
temples may be assumed.

The intended result of filler material delivered to the
zygomatic arch is a small oval-shaped aliquot on the
periosteum. However, previous studies have shown that
filler material is frequently not found in its intended
location, as backflow of filler often occurs.15,25 For
injections to reach the zygomatic bone, a needle or cannula

must penetrate the fibrous SMAS. In doing this, a tract is
created allowing filler material placed on the periosteum to
flow backward into themore superficial layers. To clarify, it
is expected that when injecting filler sub-SMAS, some filler
material will eventually be found between the fibrous layers
of the SMAS due to backflow.26 Alternatively, by aiming to
inject on the periosteum, the tip of the needle is typically
touching the bone, but in some cases, the needle may not
have perforated the SMAS layers, instead the needle tip may
only be pinning the SMAS down. Filler product is sub-
sequently injected into one of the layers of the SMAS instead
of placing it periosteally as intended.

Apart from the initial injection technique, several other
factors will play a role in filler redistribution. These include
the amount of filler used and its physical properties. At the
zygomatic arch, the limited space and the tightness of the
SMAS will also be a factor. Instead of one bolus delivered
onto the bone at the injection site, the backward flow of
filler along the zygomatic bone in the direction of the temple
is evident. This was observed in patients treated ultrasound-
guided. With this, it can be assumed that redistribution of
filler from the sub-SMAS region into the temples is not

Figure 4.Ultrasound (grayscale, oblique view) of the temple area
depicting filler material injected in the deep fat of the lateral
SOOF shifts into the superficial temporal fat pad of the temple.
Hyaluronic acid deposits in between yellow markers (Philips af-
finity 70 18 MHz). SOOF, suborbicularis oculi fat.

Figure 5. Ultrasound (grayscale, longitudinal view) of the temple
and zygomatic area showing filler material injected at the peri-
osteumof the zygomatic bone shifts into the superficial temporal
fat pad. Hyaluronic acid filler in between yellow markers (Philips
affinity 70 18 MHz).

Figure 6.Ultrasound (grayscale, oblique view) of the temple area
depicting filler material injected into the SMAS distributed into
the superficial temporal fascia (yellow markers) and some filler
material in the deep interfascial plane (green markers [Philips
affinity 70 18 MHz]).

Figure 7. Fresh frozen body donor head (Laboratoire d’anatomie,
Rockefeller Medical School, Lyon, France). Colored filler aliquots
shifted during injection on the zygomatic arch into the temporal
area.
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injector-related but instead related to the anatomy of the
area. However, in other cases, filler material was also found
to be redistributed from the SMAS into the superficial
temporal fascia. Unlike the sub-SMAS injections, the
authors consider this pathway to be injection-technique
related.

Both patients and injectors are usually pleased with the
outcome of filler injections on the zygoma. It is, therefore,
questionable whether this study points to any matter of
clinical relevance.Most volunteers in this study experienced
no adverse events. Only a minority sought follow-up care
because of complaints of pressure, pain, dilated veins, or
dissatisfaction with the aesthetic outcome.

As a clinical observation, inadvertent filling of the caudal
temple may create a undesirable increase in the width of the
midface, leading to increased concavity of the cranial part of
the temples.27 This may become more evident after the filler
in the caudal part of the temple is dissolved (Figure 9).When
asked specifically, volunteers in this study often noticed and
disliked this wider facial structure. Furthermore, and
importantly, it should be taken into consideration that the
main purpose for filler placement at the zygomatic arch is to
lift and support the facial ligaments. Injections on the
zygomatic bone will not provide the intended lifting or

supportive effect when the material shifts into the
temple area.

This study has not considered the type and amount of
filler or the time lapse after injection. Also, the exact
location of injections was not assessed. Therefore, it could
not be noted whether the redistribution of the product is
immediate or if it occurs over time. In the case of filler flow
dynamics, ultrasound imaging seems superior to cadaver
dissection studies. However, cadaver dissections of this area
may be better suited to find the pathway(s) between the
zygoma and the temple areas where the redistribution of
filler can occur.

Conclusion
Filler aliquots placed onto the lateral zygomatic arch may
partly displace into the temples after injection. The re-
distribution of the product appears to follow a distinct
pattern depending on the initial layer of injection.
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