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Effect of High-Intensity Focused Ultrasound on Eyebrow

Lifting in Asians
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Dear Editor:

As skin aging progresses, the elasticity of the skin decre-
ases and facial wrinkles are commonly seen. Various treat-
ment modalities have been applied to treat wrinkles, yet
patients are seeking more effective non-invasive methods
with lower risk and minimal downtime. High-intensity fo-
cused ultrasound (HIFU) technology, originally used in
cancer treatment to destroy cancer cells has emerged as
an effective, non-surgical, tissue-tightening procedure’.
There are several reported results for face, neck, and body
tightening with the HIFU device. However, there are few
clinical trials that objectively present the efficacy and safe-
ty of application of HIFU to the forehead in Asian people.

A total of 30 Asian patients (25 females and 5 males) were
enrolled in the study. Study approval was granted by the
Chung-Ang University Hospital Institutional Review Boards
(C2013149[1109]). We received the patient’s consent form
about publishing all photographic materials. All patients
were treated with HIFU device (Ultraformer; Classys Inc.,
Seoul, Korea) with a 7-MHz, 3-mm transducer to the fore-
head. Local anesthetic was applied to the target region.
Depending on the width of the forehead, the HIFU device
was applied along 9 to 11 vertical lines (Fig. 1). Each line
consisted of 10 shots at an interval of about 5 mm. After
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application of ultrasound transmission gel, the HIFU probe
was accurately placed with equal pressure to connect to
the skin surface. Ultrasound imaging functionality was
used to check whether the probe acoustically connected
to the skin tissue for treatment and whether the depth of
focus was geometrically on the reticular dermis at an inter-
mediate depth. For treatment, 90~ 110 shots of ultrasound
exposure were applied along the lines, and irradiation was
performed for 2 seconds or more per ultrasonic pulse.
Ultrasonic exposure in the forehead region took about 5
to 10 minutes in total.

Before treatment, 4 weeks, and 12 weeks after treatment,
standardized photographs of front and side views, rating
scale values of pain, adverse events, physical findings, and
patient satisfaction were recorded. We measured average
eyebrow height (AEH) and maximum eyebrow height

Fig. 1. Diagram showing proper distribution of line placement in
the treatment region. Danger zones over the relative locations of
the temporal branch of trigeminal nerves are highlighted in red.
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(MEH) of the patients. Both medial canthi were connected
on images of the facial region seen from the front. On the
medial canthi connection line, five points were assigned
incrementally at intervals of 8 mm from the inside of the
eye and the distance to the top of the eyebrow from each
point was measured. The calculated average of the meas-
ured values was taken as the AEH, and the maximum dis-
tance from the medial canthi connection to the eyebrow
was taken as the MEH (Fig. 2). Patients also rated their pain
according to a visual analog scale (VAS). All adverse events,
including local ones in the facial region, were included in
a safety evaluation, and were recorded in the case report
form and abnormalities were evaluated.

After application of the HIFU device, mean values of AEH
and MEH significantly and progressively increased at 4
weeks and 12 weeks post-treatment compared with 0 weeks
(p<0.0001). Mean AEH immediately after treatment (visit 1),
at week 4 (visit 2) and week 12 (visit 3) were 29.08 +3.17
mm, 30.22+3.24 mm and 30.64 +3.28 mm, respectively.
The difference in mean AEH from baseline was 1.14+0.29
mm at week 4 (visit 2-visit 1) and 1.56+0.30 mm at week
12 (visit 3-visit 1); both changes were significant (p<0.0001)
(Fig. 2). Mean MEH immediately after treatment (visit 1),
at week 4 (visit 2) and week 12 (visit 3) were 31.98 +3.40
mm, 33.04 +3.49 mm and 33.46 +3.50 mm, respectively.
The difference in the mean MEH from baseline was
1.06+0.34 mm at week 4 (visit 2-visit 1; p<0.0001), and
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before by paired t-test.

1.48+0.36 mm at week 12 (visit 3-visit1; p<0.0001) (Fig. 2).
Immediately after treatment the mean VAS score for pain
was 7.57+1.59, but no pain was reported at weeks 4 and
12. No permanent adverse effects were observed during
the follow-up period.

Skin tightening by delivery of nonablative energy offers
the promise of reduction of wrinkles and sagging with
minimal downtime and no serious adverse events’. Col-
lagen is the primary protein in the dermis, together with
subcutaneous fat septae and the superficial musculoap-
oneurotic system (SMAS). Ultrasound energy has specific
characteristics that may increase its suitability for skin
tightening. First, it is widely believed that energy delivery
to the deeper subcutaneous layers of the face, or even the
SMAS, is most effective in inducing skin tightening®. Fur-
thermore, to the extent that this delivery can be divorced
from secondary scatter and absorption in the epidermis
and dermis, the risk of inadvertent cutaneous injury can
be reduced. Besides ionizing radiation, ultrasound is the
only type of inducible energy that can be delivered arbi-
trarily deeply into tissue in a selective manner”.
Quantification of improved skin elasticity after treatment
in a purely objective manner would be of great benefit for
skin tightening procedures. As there is a limitation in sci-
entific objectivity for subjective visual assessment from
photographic documentation, eyebrow height was as-
sessed using a standard measurement technique®®. In this



study, to ensure uniform assessment of change in eyebrow
elevation, we used AEH and MEH.

Several studies have reported that HIFU resulted in an im-
provement of facial laxity. Alam et al.> have reported that
a single ultrasound treatment of the forehead produced aver-
age brow height elevation of 1.7 to 1.9 mm. Suh et al.*
have showed that 61.5% of eyebrows were lifted by at
least 0.5 mm at 6 months. Compared with results of the
above studies, our study demonstrated significant improve-
ment of forehead skin laxity. In conclusion, we suggest
that HIFU would be useful for lax eyelid conditions such
as ptosis, as it had a positive effect on eyebrow lifting in
Asian people. Future studies could use intense ultrasound
probes focused deeper into the tissue to achieve greater
tightening efficacy. Higher resolution diagnostic ultrasound
imaging would provide better intraoperative visualization
of the facial tissue layers, thus facilitating precise treatment
and giving better results for skin laxity. Further studies are
planned in the field of skin tightening, wrinkle improve-
ment, and skin lifting on other sites of the face.
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