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ABSTRACT

Introduction: Intradermal injection of botuli-
num toxin type A (BoNT/A) has been used off-
label by many clinicians for face-lifting. Previ-
ous studies on abobotulinumtoxinA (ABO)
(Dysport®; Ipsen Biopharm Ltd.) have demon-
strated clinical efficacy in face-lifting when
compared to normal saline solution (NSS).
However, few clinical studies have evaluated
ABO in terms of duration of sustained effects for
tace-lifting.

Methods: Thirty subjects were enrolled, and
their face was injected with ABO at a dilution of
1 vial:7 mL (500 U in 7 mL of NSS) using an
intradermal injection technique. Standardized
photographic documentation was obtained
using a two-, and three-dimensional imaging
system (Vectra H1, Canfield Scientific, Inc,
Fairfield, NJ) at baseline, immediately after
injection, 2 weeks after injectionandat1, 2,3,
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4, 5 and 6 months of follow-up after treatment.
The face-lifting effects were graded by both the
subjects and two blinded dermatologists who
compared photographs taken at the different
time points. Side effects were also recorded at
the end of the study.

Results: Of the 30 subjects, 28 completed
treatment and attended every follow-up visit.
All subjects were female with Fitzpatrick skin
type Il to IV. The average age of the subjects was
27.6 £+ 3.4 (range 22-34) years. The total num-
ber of ABO units used varied for each subject
(range 200-250 U), with the average (+ stan-
dard deviation) dose being 237 + 19 units. Most
of the subjects reported significant face-lifting
up to 3 months post-procedure. However, face-
lifting assessed by blinded dermatologists was
notably lower than that of each patient’s eval-
uation. The difference in the facial contouring
volume of the nasolabial fold and jawline, as
measured by the Vectra H1 imaging system, was
statistically significant from baseline up until
3 months after injection (p=0.001 and
p =0.001, respectively). The only side effect
found in this study was minimal bruising,
which was seen in 13.8% of subjects. None of
the subjects reported facial asymmetry, either at
rest or during facial expression.

Conclusion: The results of this study demon-
strate the face-lifting effect of ABO intradermal
injection. The results show sustained effects up
to 3 months after injection.
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Key Summary Points

Why carry out this study?

Previous studies have demonstrated
clinical efficacy of AbobotulinumtoxinA
(ABO) in face-lifting compared to normal
saline solution (NSS).

To date, no clinical studies have evaluated
the duration of the sustained effects of
ABO for this indication.

What was learned from the study?

The intradermal injection technique using
ABO at a dilution of 1 vial:7 mL NSS
provided significant sustained face-lifting
effects up to 3 months post-treatment.

Efficacy of the technique is highly
dependent on the skill of the aesthetic
practitioner injecting, the appropriate
dilution and patient selection.

INTRODUCTION

Botulinum toxin A (BoNT/A) has been approved
for aesthetic purposes in the field of dermatol-
ogy since 2002 [1], but was first reported to re-
duce the appearance of facial wrinkles in 1990
by Carruthers and Carruthers [2]. Its mecha-
nism of action involves inhibition of acetyl-
choline release at the neuromuscular junction,
thereby producing the end result of muscle
relaxation. Due to their soft-tissue attachments,
facial muscles pull across skin to produce facial
expressions. Thus, by targeting these muscle
groups, aesthetic practitioners can address
dynamic frown lines [1]. However, the efficacy
and good safety profile of BoNT/A has led to
expansion of its applications to include facial
contouring, facial asymmetry correction and
even rejuvenation [2].

The off-label use of BoNT/A in a variety of
cosmetic procedures has become more popular
in recent years [3]. One of the most common
off-label uses in aesthetic practice is the intra-
dermal BoNT/A injection technique, which has
been shown to provide benefits in terms of
improving skin texture and face-lifting [4, 5].
The intradermal or subdermal injection tech-
nique, otherwise known as “micro-dosing”,
involves the use of a lower concentration of
BoNT/A than the traditional formulation for
intramuscular injection technique, which is
injected in multiple tiny aliquots over the areas
that lifting is needed [6, 7].

It has been suggested that in terms of the
treatment of facial wrinkles, there is no differ-
ence in the duration of the anti-wrinkle effects
of BoNT/A and intradermal and intramuscular
injection [8]. With the traditional intramuscu-
lar technique, immediate clinical effects are
usually observed within 1-4 days following
treatment, with peak effects seen at 1-4 weeks
post-procedure [1, 2]. Differences between
individuals in the duration of the effect have
been reported following dose requirement vari-
ations but, on average, effects are seen for up to
60-120 days [1, 2]. Intradermal BoNT/A injec-
tion for face-lifting has been used by many
clinicians, especially in the Asian population.
There have been claims that the duration of the
face-lifting effect with intradermal BoNT/A
injection is shorter than that of the conven-
tional intramuscular injection for facial wrin-
kles [9]. In addition, intradermal injection is
associated with more pain [9]. Several studies
conducted on the intradermal technique have
reported varying durations of effects, ranging
from 3 to 6 months; however, most of these
studies were focused on other parameters of
rejuvenation, such as facial elasticity, texture,
pore size or sebum production [5, 9-11].

In a previous study on abobotulinumtoxinA
(ABO) we demonstrated its clinical efficacy in
face-lifting as compared to normal saline solu-
tion (NSS) [12]. However, the study protocol
was designed to follow the subjects only up to
2 weeks after treatment at which time the face-
lifting effect was evaluated. Since it was a split-
face comparison study, most of the subjects
received ABO on the control side at the 2-week
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follow-up visit. Therefore, the objective of this
study was to determine the efficacy and dura-
tion of sustained effects of ABO intradermal
injection for face-lifting.

METHODS

This was a prospective observational study in
which 30 subjects with mild facial skin laxity
(grading score of 1-1.5 [13]) and ranging from
20 to 35 years in age were enrolled. To minimize
confounding factors, women were excluded
from the study if they were pregnant or lactat-
ing, had a history of allergy for human albumin
or cow’s milk protein [14], had an underlying
neuromuscular disease, such as atrophy or
weakness of palmar muscle, myasthenia gravis
or amyotrophic lateral sclerosis or had received
BoNT/A injections or undergone other cosmetic
procedures in the preceding 12 months.

One hour before starting the procedure, a
topical anesthetic cream with 5% lidocaine and
prilocaine (Racser®; Galentic Pharma Pvt. Ltd.)
was applied onto each subject’s face. After the
topical anesthetic cream had been removed, all
subjects were treated with ABO (Dysport®;
Ipsen Biopharm Ltd.) [14] at a dilution of 1
vial:7 mL NSS (i.e. a vial of 500 U of ABO was
reconstituted with 7 mL of sterile, preservative-
free NSS) by a well-trained practitioner using an
intradermal injection technique with a 1-cc
syringe and a 31-G needle. The injection sites,
which covered the areas of the upper, mid,
lower face and neck, were described in our
previous study [12]. All subjects were asked to
avoid sauna use, laser or energy-based device
treatments and facial massage for 2 weeks after
the injections to avoid unwanted diffusion of
toxin.

A two- and three-dimensional imaging sys-
tem (Vectra H1; Canfield Scientific, Inc., Fair-
field, NJ, USA) was used for photographic
documentation, with identical camera settings,
lighting, and patient positioning, at baseline,
immediately after injection and during follow-
up at 2 weeks and at 1, 2, 3, 4, 5 and 6 months
after treatment. Independent clinical assess-
ments of the face-lifting procedure were con-
ducted by two blinded dermatologists who

evaluated comparative two-dimensional pho-
tographs taken at the end of the study using a
quartile grading scale (— 1=worse, 0=no
improvement, 1=1-25% improvement,
2 = 26-50% improvement, 3 = 51-75 improve-
ment and 4 = 76-100% improvement) .

Three-dimensional photographs were also
used to quantify changes in the facial volume of
the nasolabial fold and jawline. The area of
interest was demarcated as that formed by an
imaginary line from the alar nasal sulcus to the
lower end of nasolabial fold and at the level of
the ear lobule to the angle of mandible along
the jawline and up towards the midface,
respectively. Subjects were also asked to rate the
face lifting effects at every visit by using the
quartile grading scale mentioned avove. Side
effects were also assessed at the end of the study.

The differences in skin laxity and facial vol-
ume changes, based on the evaluations of the
two- and three-dimensional photographs, were
compared between baseline and each follow-up
visit. The one-sample t test was used to assess
mean changes in volume measurements at each
follow-up visit compared to baseline. All data
were analyzed using SPSS version 24.0 statistical
software (IBM Corp., Armonk, NY, USA). P val-
ues of < 0.005 were considered to indicate sta-
tistical significance.

This study was approved by the ethical
committee on research involving human sub-
jects of Siriraj institutional Review Board, Fac-
ulty of Medicine, Siriraj Hospital, Mahidol
University. All procedures performed in studies
involving human participants were in accor-
dance with the ethical standards of the institu-
tional and/or national research committee and
with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards.
Informed consent was obtained from all indi-
vidual participants included in the study.
Informed consent was also obtained for publi-
cation of the patient images.

RESULTS

Of the 30 subjects, 28 (93.3%) completed
treatment and attended every follow-up visit.
All subjects were female with Fitzpatrick skin
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type II to IV. The average age of subjects was
27.6 =+ 3.4 (range 22-34) years. The total units
of ABO used varied for each subject, ranging
from 200 to 250 U, with the average (+ standard
deviation) dose being 237 £+ 19 U. When using
an onabotulinumtoxin A (ONA):ABO conver-
sion factor of 1:2.5 [15], the comparative dose of
ONA used in this study was 94 £ 7 U (range
80-100 U). On a scale of 1-10, the average pain
score from injection was rated as 5 = 1 (range
2-8).

The percentage of subjects reporting face-
lifting (improvement) was 100.0 immediately
after injection, 96.9 at 2 weeks after injection
and 96.6, 100.0, 96.6, 44.8, 34.5 and 6.9 at the
1-, 2-, 3-, 4-, 5- and 6-month follow-ups after
injection, respectively (Fig. 1). At 3 months after
treatment, 37.9 and 6.9% of the subjects rated
themselves to have 51-75% and 76-100%
improvement of skin laxity, respectively. How-
ever, the assessment of face-lifting by derma-
tologists was lower than that of each patient’s
evaluation, with the dermatologists assessing

improvement in 55.2% of subjects immediately
after injections, in 79.3% at 2 weeks after
injection and in 79.3, 55.2, 31.0, 20.0, 10.0, and
3.3% at the 1-, 2-, 3-, 4-, 5- and 6-month follow-
ups after injections, respectively (Fig.2). At
3 months after treatment, none of the subjects
were rated to have a more than 50% improve-
ment. The clinical improvement of skin laxity
of a representative upatient is shown in Fig. 3.

Three-dimensional photographic analysis
was used to detect facial volume changes after
treatment (Fig.4). The change in facial con-
touring volume of the nasolabial fold (Fig.5;
Table 1) and jawline (Fig. 6; Table 2), as mea-
sured by the Vectra H1 imaging system, showed
statistically significant differences up to
3 months after injection compared with base-
line (p = 0.001 and p = 0.001, respectively). Of
note, in Fig. 5, which illustrates the mean vol-
ume differences of the nasolabial fold, the value
shown at the 5-month follow-up was not con-
sidered to be statistically significant (two-tailed
p value 0.067).

100.0
90.0
80.0
[72]
c
@ 70.0 _
)
(3] 60.0
Q. -
‘S 500
) |
(=] 40.0 L
(S -
- I |
< 30.0
(<]
g 20.0
@ . | -
o _|
10.0
) Immediately 2-week follow | 1-month follow | 2-month follow = 3-month follow | 4-month follow = 5-month follow = 6-month follow
after injection up after up after up after up after up after up after up after
| treatment treatment treatment treatment treatment treatment treatment
-1 =worse 0.0 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0= no improvement 0.0 34 34 0.0 34 55.2 65.5 931
1=1%25%improvement 0.0 0.0 10.3 13.8 17.2 37.9 345 6.9
2 = 26%50%improvement 31.0 448 276 414 345 6.9 0.0 0.0
m 3 = 51%75%improvement 69.0 31.0 517 37.9 379 0.0 0.0 0.0
m 4 =76%100% improvement 0.0 20.7 6.9 6.9 6.9 0.0 0.0 0.0

Fig. 1 Subjects’ evaluation of face-lifting
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Fig. 2 Physicians’ evaluation of face-lifting

/

2-week follow up 3-month follow up 6-month follow up
after treatment after treatment after treatment

Fig. 3 Clinical improvement of skin laxity of a representative case at 2 weeks and 3 and 6 months after treatment

None of the subjects experienced severe rest and during facial expression. The only side
adverse effects, such as allergic reactions, facial effect found among the subjects study was
palsy, severe paralysis of muscles adjacent to the minimal bruising, which was found in 13.8% of
point of injection or facial asymmetry, both at subjects.
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Immediately 2-week follow up 3-month follow up 6-month follow up
After treatment after treatment after treatment after treatment

Fig. 4 Vectra H1 images of a representative case showing follow-ups indicate areas of volume loss or lifting. It is
volume differences at 2 weeks and 3 and 6 months after notable that the volume changes are no longer observed at
treatment. The yellow areas at the 2-week and 3-month the 6-month follow-up

=&=Mean volume difference

-0.04
Immediately 2-week follow 1-month 2-month 3-month 4-month 5-month 6-month
after injection up follow up follow up follow up follow up follow up follow up

Fig. 5 The average volume difference of nasolabial fold sample # test and an adjusted P value of 0.005. The red
immediately after injection, 2 weeks after injection and at asterisk indicates statistically significant values compared
1,2, 3, 4, 5 and 6 months after treatment using the one- with baseline
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Table 1 Vectra analysis of mean volume of nasolabial fold

Time point Mean volume difference Standard deviation P value
Immediately after injection 0.12 0.17 0.000
2-Week follow-up after treatment 0.22 0.41 0.000
1-Month follow-up after treatment 0.15 0.15 0.000
2-Month follow-up after treatment 0.13 0.10 0.000
3-Month follow-up after treatment 0.10 0.10 0.000
4-Month follow-up after treatment 0.09 0.44 0.140
5-Month follow-up after treatment 0.13 0.52 0.067
6-Month follow-up after treatment — 0.04 0.42 0.521

2-month
follow up

1-month
follow up

Immediately 2-week follow
after injection up

Fig. 6 The average volume difference of jawline immedi-
ately after injection, 2 weeks after injection and at 1, 2, 3, 4,
5 and 6 months after treatment using the one-sample 7 test

DISCUSSION

Since its first cosmetic indication 30 years ago,
an increasing number of practitioners have

=&==Mean volume difference

-0.01
3-month 4-month S-month 6-month
follow up follow up follow up follow up

and an adjusted P value of 0.005. The red asterisk indicates
statistically significant values compared with baseline

conducted studies on BoNT/A, with the result
that its use has been expanded to facial regions
other than the upper face for rejuvenation
purposes [2]. A number of clinical studies have
been carried out in the past decade on the
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Table 2 Vectra analysis of jawline

Time point Mean volume difference Standard deviation P value
Immediately after injection 1.05 0.83 0.000
2-Week follow-up after treatment 2.51 1.23 0.000
1-Month follow-up after treatment 221 1.10 0.000
2-Month follow-up after treatment 1.80 1.45 0.000
3-Month follow-up after treatment 0.54 0.43 0.000
4-Month follow-up after treatment 0.37 1.75 0.117
5-Month follow-up after treatment 0.08 1.70 0.716
6-Month follow-up after treatment — 0.01 1.50 0.955

intradermal injection technique for face-lifting
that have shown promising cosmetic results;
however, very few split-face studies have been
conducted that have compared the longevity of
the effects of BONT/A injection vis-a-vis the
traditional intramuscular technique. Sapra et al.
[11] reported a significant midface lift after
intradermal injection of either ONA or ABO at
2 weeks following treatment, which was not
observed on the sides treated using the intra-
muscular technique. Conversely, Jun et al. [9]
reported a slightly longer duration of effect on
the intramuscular side versus the intradermal
side for the treatment of facial wrinkles.

The intradermal BoNT/A injection technique
for face-lifting has been widely discussed in the
past decade as it offers a more easily accessible
and less capital-intensive alternative and/or
adjunct to other non-invasive modalities for
facial rejuvenation, such as lasers and energy-
based devices [16]. However, its mechanism of
action has previously been in question as some
authors of prior studies claim that the face-lift-
ing effects could be from the stimulation of
collagen synthesis due to from the multiple
injection points involved in the technique
(similar to dermal needling) [17-19], whereas
the immediate effects observed could merely be
secondary to swelling and volume effects of the
solution injected [12]. In another of our previ-
ous studies however, we were able to prove that
the visible tissue lifting was actually a result of
an induction of fibroblast contraction, with

each BoNT/A product producing contraction to
a different extent and at a different speed that
was dependent on the dilution used [20]. In
particular, the best efficacy of ABO was seen at a
dilution of 1 vial:7 mL NSS, with significant
fibroblast cell shortening peaking at 10-12h
post-injection [20].

The main disadvantage of the intradermal
BoNT/A injection technique for face-lifting is
that physicians need to be trained on how to
deliver the microdroplet injections both con-
sistently and superficially to avoid inadvertently
paralyzing the deeper muscle underlying the
treated area [16].

In this study, long-term effects were assessed
and followed up to 6 months after treatment,
with both patient- and physican-rated
improvement being statistically significant. It is
notable that on the third month after treat-
ment, the majority of subjects still reported that
the treatment had made a significant improve-
ment. Similarly, physician raters were still able
to observe some sustained effects in 31% of
subjects (24.1% with 1-25% improvement and
6.9% with 26-50% improvement) at 3 months
after treatment. The discrepancy between each
patient’s own rating and that of the physicians
may be due to the visible lift produced from this
technique being very subtle and occurring
gradually over time owing to the toxin'’s effects
on fibroblast contraction within the dermis.
Previous studies have stated that intramuscular
injection has more Ilasting effects than
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intradermal injections [9]. However, we
observed in our study that sustained clinical
outcomes can also be achieved up to 3 months
using the intradermal injection technique with
ABO.

Our previous split-face study on ABO
demonstrated the clinical efficacy of this for-
mulation in face-lifting using the intradermal
technique when compared with NSS [12]. Given
the split-face design of the previous study, we
were unable to determine the duration of effect
on the ABO side after the initial 2-week period.
The present study shows that given the correct
dose, proper technique and good selection of
patient, this technique can also produce signif-
icant results with lasting effects up to 3 months,
similar to the longevity of effects previously
reported for the traditional intramuscular tech-
nique [1, 2].

Our previous study likewise underscored the
importance of good patient selection. Subjects
who achieved good results were those under the
age of 32 years and with an oval face shape. As
this was a follow-up study, the authors pur-
posefully excluded subjects older than 35 years
to increase the efficacy of this technique [12].
However, the main limitation of this study is its
small sample size. A larger patient population
will better demonstrate the sustained effects of
ABO at 3 months and even beyond.

CONCLUSION

In summary, the intradermal injection tech-
nique using ABO at a dilution of 1 vial:7 mL NSS
provided significant sustained face-lifting
effects for up to 3 months post-treatment. Sim-
ilar to the previous split-face study conducted
on the intradermal injection technique for face
lifting comparing ABO and NSS, the efficacy of
this technique is highly dependent on the skill
of the person injecting the formulation, the
appropriate dilution and good patient selection.
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