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Abstract
Background: Facial overfilled syndrome is an adverse event following minimally inva-
sive soft tissue filler injections. It presents in most cases as excess midfacial volume 
and/or as unnatural smile which is difficult to detect due to the absence of standard-
ized evaluation methods.
Objective: To showcase how to identify, evaluate, and treat facial overfilled syndrome 
by utilizing facial ultrasound and simultaneous hyaluronidase injections.
Methods: Twenty-eight consecutive patients (26 females, 2 males) were enrolled in 
this study in which facial ultrasound was performed to evaluate the location previ-
ously implanted filler material. The position of the oral commissure was objectively 
measured in relation to bony landmarks, and the severity of lateral canthal lines was 
assessed by independent and blinded raters.
Results: The material was identified in 35.7% inside the subdermal fatty layer, in 
28.6% inside the deep supra-periosteal fatty layer, in 10.7% inside the fibrous layer 
deep to the subdermal fatty layer, whereas in 25.0%, the product was not possible to 
locate clearly inside one specific layer. On average, 81.6 I.U. [range: 75–150] of hya-
luronidase were injected. Lateral canthal line severity was before the treatment 2.28 
(1.4) and was after the hyaluronidase treatment 2.02 (1.3) with p = 0.578. The position 
of the oral commissure increased by 0.60 cm in vertical and by 0.30 cm in horizontal 
directions (both p < 0.001).
Conclusion: Facial overfilled syndrome following aesthetic soft tissue filler injections 
can present as excess midfacial volume but also as unnatural smile. Targeted hyaluro-
nidase injections into the culprit pockets inside the midfacial soft tissues have shown 
to re-establish a natural smile, to reduce excess midfacial volume, and to decrease 
lateral canthal line severity.
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1  |  INTRODUC TION

Minimally invasive soft tissue filler treatments to ameliorate the 
signs of facial aging or for enhancing individual beauty are increas-
ing in popularity and acceptance worldwide.1,2 Almost every facial 
region is targeted including lips,3,4 temples,5,6 jawline,7,8 nose,9,10 
and cheek11,12 with great effectiveness. Concomitantly, the ad-
vancements in aesthetic research have progressed increasing the 
knowledge about filler rheology, product-tissue interactions, and 
facial anatomy especially for the purposes of increasing safety and 
improving treatment outcomes.13–16

Recently, a group of researchers was able to identify the underly-
ing anatomy behind the facial overfilled syndrome, a posttreatment 
appearance which leads to an unbalanced alteration of the func-
tional facial anatomy at rest and during facial expression. Patients 
experience high-volume cheeks at rest, unnatural smile, depressed 
temples, and reduced peri-oral mobility. This syndrome might be due 
to overfilling of the facial compartments but also due to inappro-
priate filler placement. Not all factors need to be included for the 
overfilled syndrome; in this study, we mainly focus on the unnatural 
smile. The researchers described for the first time in the literature an 
anatomic structure in the middle face which was termed transverse 
facial septum, and which was connected to the undersurface of the 
zygomaticus major muscle, and which formed the inferior bound-
ary of the superficial and of the deep fat compartments. Together 
with the midfacial superficial musculoaponeurotic system (SMAS), 
the transverse facial septum was described to be crucial for natural 

facial expressions and for the physiologic movement of both the su-
perficial and deep fat compartments.17

The latter compartments are the major target for minimally in-
vasive cheek volumizing procedures utilizing soft tissue fillers.13,18 
It is plausible that the administration of excess filler product in the 
midface can influence the physiologic mobility of the midfacial soft 
tissues by increasing the local volume and by thus affecting the nor-
mal movements of the transverse facial septum, the zygomaticus 
major muscle, and of the midfacial SMAS. (Figures 1,2) Patients suf-
fering from facial overfilled syndrome may not realize symptoms at 
all or may complain about an unnatural smile only. Physicians need 
to be aware of such signs and should be able to diagnose and treat 
accordingly.

The objective of this study is to showcase the treatment algo-
rithm of patients affected by the facial overfilled syndrome by utiliz-
ing facial ultrasound and hyaluronidase administrations.

2  |  METHODS

2.1  |  Study sample

Patients included in this retrospective cohort study were consecu-
tive patients of the authors of the study from the Department of 
Dermatology, Erasmus University Medical Center, Rotterdam, The 
Netherlands and from Harris Clinic, Crouch Hall Road Surgery, Lon-
don, United Kingdom.

K E Y W O R D S
facial anatomy, facial overfilled syndrome, facial ultrasound, hyaluronidase, soft tissue fillers

F I G U R E  1  Cadaveric dissection 
demonstrating the transverse facial 
septum and its relationship to the 
zygomaticus major muscle.
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    |  3SCHELKE et al.

Patients were enrolled in this study if they complained about an 
unnatural smile and/or an unnaturally increased midfacial volume 
following a previous aesthetic soft tissue filler injection. Patients 
with potential signs of inflammation (redness, pain, granuloma for-
mation) were not included in this analysis due to a different origin of 
their symptoms which is not facial overfilled syndrome.

All patients included in this study provided written informed 
consent for accessing their data for the purposes of this study. All 
treatments were performed in accordance with the standards of 
good clinical care following local guidelines and regulations. Eth-
ics committee approval to gather data concerning soft tissue filler 
complications was obtained (MEC-2016-0660); ultrasound imaging 
is considered the gold standard of care for the management of ad-
verse events according to The Medical Research Involving Human 
Subjects Act.

2.2  |  Clinical assessment

2.2.1  |  Ultrasound imaging

Following initial patient consult, facial ultrasound was conducted 
to identify and document the location of the previously per-
formed filler injection. (Figures  3–5) Ultrasound operators were 
experienced in facial ultrasound anatomy and filler recognition. 
The device utilized was a high-frequency MHz probe (Philips 
Affinity 70, 18 MHz and 20-MHz linear probe GE Healthcare 
Venue Go).

Following ultrasound-based facial assessment, the filler mate-
rial was targeted with hyaluronidase (Hyason®) under simultane-
ous ultrasound imaging to increase precision during the dissolving 
procedure.

F I G U R E  2  Ultrasound image showing 
the anatomy of the midface, especially 
the relationship between the zygomaticus 
major muscle and the midfacial superficial 
musculoaponeurotic system (SMAS).

F I G U R E  3  Ultrasound image showing 
the horizontal scan of the midface as 
indicated in the overview. The hyaluronic 
acid-based filler material is visible (HA) 
inside the fibrous layer closely related to 
the zygomaticus major muscle between 
the superficial and the deep fatty layers.
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4  |    SCHELKE et al.

2.2.2  |  Smile evaluation

To objectively evaluate the amplitude of the smile of the enrolled 
patients, the position of the oral commissure of the affected facial 
side was investigated. The distance of the corner of the mouth to the 
bony jawline and to the nasal spine before and after filler removal 
was measured, at rest and during maximal smiling (Duchenne-type 
smiling) following a standardized protocol:

1. A vertical line from the oral commissure to the bony jawline 
at rest (not smiling) was marked at the bony jawline, and the vertical 
distance between position of oral commissure and the jawline was 
measured; this measurement was regarded as the vertical position of 
the oral commissure (Figure 6).

2. A horizontal line connecting the skin projection of the nasal 
spine was drawn and connected to a vertical line passing through the 
oral commissure; this measurement was regarded as the horizontal 
position of the oral commissure (Figure 7).

Both measurements (1 and 2) were conducted before and imme-
diately after the treatment with hyaluronidase.

2.2.3  |  Wrinkle scale evaluation

A photo numeric 5-point Likert scale (0–4; best to worst) for the 
assessment of the lateral canthal lines was used to assess the 
crow feet's before and after the treatment with hyaluronidase.19 

F I G U R E  4  Ultrasound imaging showing 
the hyaluronic acid-based filler material 
in close topographical relationship to the 
superficial musculoaponeurotic system 
(SMAS) between the superficial and the 
deep fatty layer.

F I G U R E  5  Ultrasound imaging showing 
the hyaluronic acid-based filler material 
in close topographical relationship to the 
superficial musculoaponeurotic system 
(SMAS).
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    |  5SCHELKE et al.

Assessment was done based on patient 2D images and was per-
formed online by three experienced physicians blinded to the se-
quence of treatment (PV, SC, HC).

2.2.4  |  Analytic procedure

The purpose of this study was to investigate the effects of hyaluro-
nidase treatment on the position of the oral commissure and on the 
severity of lateral canthal lines in patients presenting with facial 
overfilled syndrome. Additionally, the natural appearance of the 
smile was assessed by the patients and by the treating physician. 
Given the fact that no scale is currently available for the assess-
ment of a natural smile, the outcome of the hyaluronidase treat-
ment was graded dichotomously in terms of improved (yes) and not 
improved (no).

Comparative statistical testing was conducted as paired sample 
t-test to compare the position of the oral commissure before and 
after the treatment as well as to compare the severity of lateral 
canthal lines. Statistical analysis was conducted with IBM SPSS Sta-
tistics 25, and a two-tailed p-value of ≤0.05 was chosen to guide 
statistical significance.

3  |  RESULTS

3.1  |  Sample description

The investigated sample consisted of 28 consecutive patients, of 
which 26 were females and 2 males resulting in a total of n = 56 eval-
uated facial sides. The mean age was 45.8 (9.7) [range: 30–63] years 

with a Fitzpatrick classification of: I n = 8, II n = 10, III n = 8, IV n = 1, 
V n = 1, respectively. Their initial aesthetic treatment, in which the 
initial soft tissue filler implantation occurred, was 21.7 (28.3) [range: 
1–132] months prior to their inclusion into this investigation.

3.2  |  Patient evaluation

Patients complained in n = 34 (out of 56 possible facial sides; 60.7%) 
about their unnatural smile, whereas in n = 21 (37.5%) their com-
plaint was related to an over-volumized cheek, and in n = 1 (1.8%) 
nodules were perceived in their midface following the initial aes-
thetic treatment. The onset of their complains started in n = 41 
(83.7%) immediately after the initial aesthetic treatment, whereas 
in n = 4 (8.2%) it started weeks and in n = 4 (8.2%) it started months 
after the initial treatment (accuracy of data capture was based on 
patient self-reporting).

3.3  |  Ultrasound examination

Upon ultrasound assessment, the initially injected soft tissue filler 
material was identified in all treated patients (n = 28, 100%) inside 
the fibrous layer located between the superficial and deep fatty lay-
ers. In n = 20 (out of 56; 35.7%) filler material was found additionally 
inside the subdermal fatty layer, in n = 16 (28.6%) additionally inside 
the deep supra-periosteal fatty layer, in n = 6 (10.7%) the product 
was found exclusively inside the fibrous layer deep to the subdermal 
fatty layer, whereas in n = 14 (25.0%) the product was not possible 
to relate to a specific layer but was distributed across the entire mid-
face. (Figure 1).

F I G U R E  6  Photograph illustrating the 
measurement of the vertical distance 
between the oral commissure and the 
jawline, in a repose and smiling facial 
expression.

F I G U R E  7  Photograph illustrating the 
measurement of the horizontal distance 
between the skin projection of the nasal 
spine and the vertical line passing through 
the oral commissure, in a repose and 
smiling facial expression.
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6  |    SCHELKE et al.

3.4  |  Intervention

Under ultrasound guidance, hyaluronidase was administered into 
the visible hyaluronic acid pockets within each respective layer; 
this was performed in n = 40 (71.4%) with a 25G cannula, whereas 
in n = 16 (28.6%) a 27G needle was used independent of the layer 
where the product was located. In n = 9 (32.1%) a second treatment 
session was needed.

On average, 81.6 I.U. (20.3) [range: 75–150] of hyaluronidase 
were administered under simultaneous ultrasound visualization 
(Figure 7).

3.5  |  Outcome

In n = 56 (100%) of the treated facial sides, an immediate improve-
ment was noted following the hyaluronidase administration. This 
was testified by the patients immediately after the treatment and 
confirmed by the treating physician.

Lateral canthal line severity as assessed on a scale 0–4 (best 
to worst) and was before the treatment (when assessed by three 
independent and blinded raters based on online 2D images during 
Duchenne-type smiling) 2.28 (1.4) and was after the hyaluronidase 
treatment 2.02 (1.3) with p = 0.018.

The position of the oral commissure during Duchenne-type smil-
ing was before the treatment (vertical vs. horizontal coordinates) 
4.31 (0.4) cm versus 4.11 (0.4) cm, whereas after the treatment the 
position was 4.91 (0.4) cm versus 4.41 (0.4) cm with p < 0.001 for 
both measurements (Figures 8–11).

4  |  DISCUSSION

This observational cohort study investigated in 28 consecutive pa-
tients the outcome following ultrasound-guided midfacial hyaluroni-
dase treatments for facial overfilled syndrome. The facial overfilled 
syndrome presented in this cohort in 60.7% of the cases as having 
an unnatural smile (as perceived by the patient), in 37.5% of the cases 

as over-volumized cheeks (as perceived by the patient and evaluated 
by the treating physician), and in 1.8% of the cases with subcutane-
ous nodules (as evaluated by the treating physician). Patients were 
treated initially for medial and lateral midfacial volumization with 
hyaluronic acid-based soft tissue fillers and started to notice symp-
toms in 83.7% immediately after their initial aesthetic treatment, in 
8.2% after weeks, and in 8.2% months following their initial filler 
implantation. Following the patient's intent to resolve the signs of 
the overfilled syndrome, patients were clinically evaluated and ex-
amined via facial ultrasound imaging and treated with hyaluronidase 
under simultaneous ultrasound guidance. The treatment was con-
ducted until immediate improvement was achieved which required 
on average 81.6 I.U. [range: 75–150] of hyaluronidase in the cohort 
investigated.

It must be noted that the accuracy of data regarding the initial 
aesthetic treatment of the 28 included patients is reduced due to 
the limited availability of information provided by the patient during 
their initial consult and due to the absence of a patient documen-
tary chart; all treated patients were referred patients. Therefore, 
detailed information about the precise layer of initial filler implan-
tation, amount of filler injected, specific injection technique (nee-
dle or cannula), or about the type of filler utilized is incomplete 
and must be regarded as a limitation of this investigation. To work 
around the missing information, a detailed facial ultrasound exam-
ination was conducted at the first patient consult and the location 
(2D), layer (3D), and the approximate amount of midfacial filler was 
documented. This step helped to identify whether the product is 
amenable for hyaluronidase injections as biostimulator products 
(like calcium hydroxyl apatite) might not dissolve when targeted as 
their presentation in ultrasound imaging is different: hypo-echoic 
(black) pockets for hyaluronic acid-based product versus hyper-
echoic (white) pockets or lines for calcium hydroxyl apatite products.

Once patients were evaluated and the diagnosis facial overfilled 
syndrome was confirmed, the hyaluronic acid-based filler material 
was targeted via simultaneous ultrasound-guided injection with hy-
aluronidase. Once treatment was completed, it was noted that the 
volume of the medial and lateral midface was reduced and that the 
natural appearance of the smile was restored which was confirmed 

F I G U R E  8  Ultrasound image showing 
the oblique scan of the midface as 
indicated in the overview. The hyaluronic 
acid-based filler material is visible (HA) 
inside the fibrous layer closely related to 
the zygomaticus major muscle between 
the superficial and the deep fatty 
layers. The cannula is visible during the 
application of hyaluronidase.
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    |  7SCHELKE et al.

both by the patient and by the treating physician in 100% of the 
cases. The additionally conducted measurements for the position 
of the oral commissure during Duchenne-type smiling after the 
treatment with hyaluronidase increased by 0.60 cm in vertical and 
by 0.30 cm in horizontal directions (both p < 0.001) when related 
to the bony jawline and to the skin projection of the nasal spine, 
respectively. This change in smile toward a wider, more open, and 
more elevated smile can be explained anatomically: the zygomaticus 
major muscle is the facial muscle predominantly responsible for smil-
ing. The muscle originates deep from the zygomatic arch and inserts 

superficially into the modiolus. Along its 3D course (from deep to 
superficial), the muscle is embedded inside the midfacial SMAS and 
contributes to the movement of both the superficial fatty layer and 
of the midface SMAS.13,14,20 Having excess filler material inside the 
superficial fatty layer or inside the fibrous layer deep to the superfi-
cial fatty layer might have resulted in the limited ability of the mus-
cle to pull the modiolus and thus the oral commissure vertical and 
horizontal toward the zygomatic arch; this seems to have resulted in 
the patient's perception of an unnatural smile. As the filler deposits 
inside the fibrous layers were often single and limited in volume, we 

F I G U R E  9  Clinical image of a smiling 
female patient before (left panel) versus 
after (right panel) the treatment of 
ultrasound-guided hyaluronidase injection 
to the midface.

F I G U R E  1 0  Clinical image of a smiling 
female patient before (left panel) versus 
after (right panel) the treatment of 
ultrasound-guided hyaluronidase injection 
to the midface.
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8  |    SCHELKE et al.

assume that the presence of fillers may act as a hindrance to move-
ment. By removing the filler material with targeted hyaluronidase 
injections, the mobility of the oral commissure was restored, and the 
mobility increased when tested during Duchenne-type smiling.

Additionally, it was observed that the severity of lateral can-
thal lines improved following treatment with hyaluronidase, when 
assessed on 2D photographs by three independent readers which 
were blinded to the sequence of treatment. Before the treatment, 
the severity score was 2.28 compared to 2.02 after the treatment, 
despite no other aesthetic treatment was conducted. This effect 
can be explained as follows: Duchenne-type smiling includes the 
additional contraction of orbicularis oculi muscle in support of 
zygomatics major muscle. Having excess filler material in the su-
perficial or deep midfacial fat compartments or within the fibrous 
layer in-between would result in more workload for both muscles 
to affect facial expressions; this could be most likely observed by 
an increased severity of lateral canthal lines. Reducing the amount 
of filler product within the fatty layers or within the fibrous layer 
between them (SMAS, transverse facial septum) might have re-
duced the need for excess contraction in both muscles resulting 
in a lesser contractility of the orbicularis oculi muscles with con-
secutive reduction in lateral canthal line severity. The removal of 
midfacial filler material would reduce the need for the orbicularis 
oculi muscle to contract excessively during Duchenne-type smil-
ing which might be the reason why the scores of lateral canthal 
line severity reduced from 2.28 to 2.02.

Another effect, following the hyaluronidase treatment was the 
immediate reduction in midfacial volume during Duchenne-type 
smiling. This is plausible from an anatomic point of view: deep to 
the zygomaticus major muscle, the transverse facial septum can 
be identified. This septum connects the muscle to the underlying 
maxilla and forms the inferior boundary of the superficial and deep 
midfacial fat compartments.17 Having excess filler material inside ei-
ther of those compartments would result in excess midfacial volume 
which was perceived by the patients in 37.5% of the cases as over-
volumized cheeks when evaluated by the patient and by the treating 
physician. Removing the excess filler product from the superficial 
fatty layer, or from the deep fatty layer, or from the fibrous layer 
in-between, midfacial SMAS or transverse facial septum resulted 
in immediate reduction in midfacial volume in this cohort. This was 
classified as an 100% improvement both by the treated patient and 
by the injecting physician.

The performed outcome evaluations were based on the percep-
tion of the patient and of the treating physician, rather than on a val-
idated scoring system; this needs to be regarded as a major limitation 
of this study.21 However, this was done due to the lack of a scale that 
provides guidance for midfacial volume evaluation during smiling or 
during active facial expressions; most scales evaluate facial volume 
at rest rather than during smiling. The procedures performed reflect 
daily clinical activities for many injectors worldwide. It is hoped that 
the algorithm showcased in this study will help and guide practi-
tioners on how to recognize a facial overfilled syndrome and how 
to use ultrasound guidance to specifically target the culprit material 
without affecting midfacial soft tissues by hyaluronidase. It has to be 
noted that hyaluronidase can also affect other midfacial soft tissues 
due to its unspecified affinity to the extra-cellular matrix of any tis-
sue. This effect was limited in this study by using ultrasound-guided 
injections which targeted the filler deposits exclusively.

5  |  CONCLUSION

Facial overfilled syndrome following aesthetic soft tissue filler 
injections can present as excess midfacial volume but also as un-
natural smile. This is the first study of its kind to bring attention to 
an impaired facial expression that requires detailed patient consult 
and facial ultrasound scanning to be identified. Targeted hyaluro-
nidase injections into the culprit pockets inside the midfacial soft 
tissues have shown to re-establish a natural smile, to reduce excess 
midfacial volume, and to decrease lateral canthal line severity. All 
beneficial treatment effects can be explained following a deep un-
derstanding of facial biomechanics and facial anatomy.
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F I G U R E  11  Clinical image of a smiling 
female patient before (left panel) versus 
after (right panel) the treatment of 
ultrasound-guided hyaluronidase injection 
to the midface.
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