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Abstract

High-resolution ultrasound (HRU) imaging is a useful tool to study hyalu-
ronic acid (HA) filler injection in the face. It is noninvasive, quick,
well-tolerated, and can provide in vivo and dynamic information. The for-
mations of pools or pearls in HA fillers could be observed real time during
injection. The plane of injection could be determined accurately, and there
were no specimen manipulation artifacts. It was observed that HA gel fillers
with differing production technologies showed distinct spread and distribu-
tion patterns in the periocular tissues on HRU examination. The authors
used HRU to assess deep injections of CHAP-Hyaluronic Acid (CHAP-HA)
fillers for midface lift. 10 patients who underwent bilateral midface deep in-
jections using CHAP-HA filler were examined with HRU before and imme-
diately after treatment, and in 2 weeks and one month later. The CHAP-HA
appeared as hypoechoic densities within the preperiosteal plane in HRU.
CHAP-HA adopted variable morphology within the tissue depending on in-
dividual tissue densities and the compliance of the tissues in the plane of in-
jection. CHAP-HA was unidentifiable with surrounding tissue after one
month in 13 of the 20 injection sites. HRU allows in vivo study of CHAP-HA
injection behavior and could be a tool for further studies of HA-tissue reac-
tions.
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1. Introduction

High-resolution ultrasound (HRU) made the visualization of hyaluronic acid
(HA) filler possible within the facial soft tissues, providing perspectives on the
shape, size, and location of the HA when injected [1]-[6]. It could also be a use-
ful tool to study HA-tissue interactions and is generally well-tolerated. This may
be especially helpful during periorbital injections, where thin skin overlies bone
and the complex three-dimensional contours are particularly challenging [7].
Most HRU imagings of HA injections typically showed consistent and cha-
racteristic “black pearls” in the predicted depth, in the areas where volume had
been restored clinically [8]. However, Goh et al. reported that HA gel fillers with
differing production technologies showed distinct spreads and distribution pat-
terns in the periocular tissues on HRU examination [9]. Such variability could be
the results of the interactions between the injection techniques, HA particles,

plane of injections, and individual tissue compliance.

2. Aim

The purpose of this pilot observational study was to observe injections of
CHAP-Hyaluronic acid (CHAP-HA) by using HRU to have a better under-
standing of the behavior of CHAP-HA after being injected deeply into prepe-
riosteal area, and the chronological changes.

3. Methods
3.1. Material

The CHAP-HA fillers, HYADERMIS™ product line (SciVision Biotech Inc.,
Taiwan), was approved by Taiwan FDA in 2010 and consists of HYADERMIS
Blink™, HYADERMIS Kiss™, HYADERMIS Smile™, HYADERMIS Chic™.
HYADERMIS™ is composed of bacterium-derived non-animal stabilized HA
with a homologous particle consistency that uses a crosslinked technology called
“CHAP™, which accounts for its longevity. HY ADERMIS Blink™ is mainly used
to improve fine lines and as skin boosters, HYADERMIS™ Kiss is used for cor-
recting tear trough and for lip augmentation; whereas HY ADERMIS™ Smile and
HYADERMIS™ Chic are best for contouring, volumizing medium depth facial
wrinkles and for lifting. HYADERMIS™ is one of the commonly used dermal fil-
ler in Taiwan. In our study, 2 syringes of Iml-HYADERMIS Smile™ were used
(1ml each for each side of the face) for cheek augmentation in each subject.

3.2. Subjects

Ten healthy non-pregnant female individuals with mild to moderate midface
ptosis, who have never received dermal filler injection were enrolled and re-
ceived single-point deep injection of HYADERMIS Smile™ at midface. Treat-
ment area with tattoos, scars, dermatitis, or open wounds, and individuals with a
history of major diseases, diabetes mellitus, HIV infection, connective tissue
diseases, and malignant diseases were excluded. Those with recent (within 3
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months) aesthetic laser/chemical peeling treatment and concurrent use of medi-
cation that could disrupt coagulation (e.g., aspirin, NSAIDs, warfarin) were also
excluded. All subjects provided written informed consent.

3.3. Preparation and Treatment

Treatment areas were cleansed with a mild cleanser. All patients were photo-
graphed prior to injection. Topical anesthetics were applied for 10 minutes.
Prior to injection, HRU examination was performed (iU22, Philips) to briefly
evaluate the presence of blood vessels on the intended injection point. After the
confirmation of an absence of major blood vessels, single point injection of 1ml
CHAP-HA was performed on each midcheek using either sharp needle or mi-
cro-cannula, depending on the preference of the subjects (Figure 1).

Before and after injection, ultrasound imaging was performed to confirm the
depth of injection (Figure 2).

HRU visualization (iU22, Philips) was performed before and immediately af-
ter HA filler injection by a single operator, using a 12 - 5 MHz linear transducer.
Images showing the location, size, and shape of the HA after injection, and at
2-week and 4-week follow-up were obtained for analysis. Features related to the
shape and tissue distribution of HA gel filler were defined. Relationships to re-

gional bony and soft tissue structures were also recorded.

4. Results

10 female subjects completed the treatments. All subjects were Taiwanese, with a
mean age of 39.4 years (whose ages ranged from 28 to 50 years old). All subjects
had mild to moderate midface ptosis. All subjects received a single-point injec-
tion of Iml CHAP-HA (HYADERMIS™ Smile) on each side of the midface re-
gion. 6 subjects chose to be injected with sharp needle, whereas 4 subjects de-
cided to be injected with microcannula. Total of 20 injection sites were evaluated
with HRU. In all sites, the CHAP-HA particles appeared as hypoechoic densities
within the soft tissue plane, with some particles spreading into bubbles or
pearl-like configurations (Figure 3 and Figure 4). Depending on the extent of
spread and the surrounding tissue compliance, some variabilities could occur,
showing areas of mixed hypoechoic and hyperechoic HA imaging findings
(Figure 4(d) and Figure 4(f)).

There was no clinically significant difference between sharp needle and mi-
crocannula injections on cheek augmentation effect and degree of edema. There
was also no difference in the HRU imaging between sharp needle versus micro-
cannula injections in terms of the morphology, shape and size of the CHAP-HA
after injection.

Follow-up HRU imaging at 2 and 4 weeks showed that hydration of the
CHAP-HA would occur, and the CHAP-HA would appear to be more heterogen-
ous and hyperechoic (Figure 5). In the majority of cases (13 of the 20 injections in

8 patients), the HA became completely unidentifiable with the surrounding
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Figure 1. Single point injection of 1ml CHAP-HA was performed on midcheek
using either sharp needle.

Figure 2. High-resolution ultrasound imaging was performed using a 12 - 5 MHz
linear transducer to see the location, size, and shape of the ha on horizontal section.
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Figure 3. Ultrasound imaging of HA filler after injection to confirm
depth of filler placement. arrow = HA filler, * = periosteum.
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Figure 4. High-resolution ultrasound imaging performed before (a, ¢, ¢) and immediately
after (b d f) HA filler injection. The HA filler formed a localized hypoechoic area within
the tissue (arrows), some spread into hypoechoic bubbles or pearls and mixed with
hyperechogenicity (arrowheads).

Figure 5. High-resolution ultrasound imaging immediately after HA injection (a, d, g, j),
at 2-Week (d, e, h, k) and 4-week (¢, f, i, 1) follow up. Hydration of the HA would occur
(arrows), and the ha would appear to be more heterogenous and hyperechoic
(arrowheads) and may became completely unidentifiable with the surrounding tissues in
the 4th week follow up (i, ).
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tissues at the 4™ week follow-up (Figure 5(i) and Figure 5(1)).

5. Discussion

HRU could provide in vivo and dynamic information of the HA pearls which
were injected. The plane of injection could be determined accurately. Conven-
tional HRU imaging was captured using 5- to 15-MHz transducers allowing vi-
sualization of 0.5 to 3 cm deep through the skin. The resulting images included
the epidermis (thickness 0.06 - 0.6 mm), dermis (thickness 1 - 4 mm), and sub-
cutaneous tissues (thickness 5 - 20 mm) within the best focal range [10]. The
density and organization of the tissues determined the tissue appearances in
B-scans (two-dimensional black-and-white images obtained by the reflection of
ultrasound echo while passing through tissues), resulting in images that resem-
ble anatomic cross-sections [11]. Sound waves passed through fluid collections
and HA without reflection to the transducer, resulting in totally black or ane-
choic images. The opposite happened in dense tissues such as bone, in which
greater reflection produced bright white or hyperechoic images. The epidermis
appeared as a thin hyperechoic line, and the dermis as a slightly less bright
hyperechoic band of variable thickness. The subcutaneous tissue had hypoechoic
fatty lobules with hyperechoic fibrous septa in between, and the muscle fascia
was observed as a hyperechoic regular line [1] [2].

Visualization of the preperiosteal HA was very challenging because the ane-
choic pearls or bubbles ultrasound images could look very similar to the normal
muscles and fatty tissues. This was the same phenomenon that occurred in the
cheek area and may represent a limitation of HRU in the study of deep HA
placement [12]. This also explained some of the variable echogenicities showed
in our studies, probably due to the complex hydrodynamic characteristics of
CHAP-HA, plane of injections, and individual tissue densities. Kohn et al. sug-
gested that deep injection in the preperiosteal plane may require a larger volume
of HA to have better HRU visualization, because the HA would diffuse faster
and further when injected [9]. The tissues provided less contrast, so more HA
may be needed to obtain reliable images. Our study demonstrated that 1ml
CHAP-HA in each side of the cheek was sufficient in most cases to obtain ade-

quate HRU visualization.

6. Conclusion

Single-point deep injection of CHAP-HA filler at midface is a technique which is
relatively quick and easy to perform. HRU evaluation before injection could be a
helpful tool to avoid inadvertent intravascular injection and could also be used
to confirm the depth of injection. HRU could also serve as a reliable tool to study
HA-tissue interactions. HA fillers with different formulations and dilutions may
show distinctive features after injection. Future studies should incorporate addi-
tional subjects and investigate HRU properties of other HA formulations in this

area of the face.
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