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Abstract - Eyebrow is one of the important part of the facial appearance and eyebrow sagging is one of the aging sign. 
Because of the nature aging, the eyebrow become drop and most of those people desire to lift the eyebrow to become more 
youthful facial aesthetic. Among various methods of eyebrow lifting, Botulinum toxin injection for eyebrow lifting become 
popular because of its non -invasive method. However, there is the risk of ptosis when we inject to the orbicularis oculi 
muscle for eyebrow lifting so that intradermal injection around lateral part of orbicularis oculi muscle can theoretically solve 
this problem. Recent study show Intradermal Abobotulinum toxin injection was used for lifting of the eyebrow but we did 
not know exactlywhat is the most effective and safe dilution of Abobutilinum toxin. The objective of this study was to 
evaluate the therapeutic efficacy and duration of action of same unit of two different dilutions of Abobotulinum toxin 
injection in eyebrow lifting, a split face, randomized, double-blind clinical trial. Twenty male and female volunteers were 
enrolled according to inclusion and exclusion criteria.Different dilution of 0.42ml/30U(standard dilution) and 0.84 
ml/30U(two fold dilution)of Abobotulinum toxin (Dysport®), which chose randomly were injected intradermal, six points 
separated at temporal area along the hair line. Increasing of the eyebrow high is measured by6" inch 150 mm Carbon Fiber 
Composite Vernier Digital Electronic Caliper Ruler; wrinkles, roughness, scaliness score were measured by Visiometer 
SV600; side effects and satisfaction score were noted by asking questionnaire. All volunteer did injection on day 0, followed 
up for day 14,30,60 and day 90. There were increased in percentage of brow high change from the base line 100.00±0.00, at 
distance between tail of the brow and lateral cantus: to 104.32 ±7.02 (day 90) in the standard dilution side and104.70 ±5.47 
(day 90) in the two fold dilution side; at vertical distance between lower border of brow and lateral cantus: to 106.13 ±8.13 
(day 90) in standard dilution side and 107.59±7.71 (day 90) in two fold dilution side; at distance between lower border of 
medial brow and pupil: to 107.11±6.83 (day 90) in standard dilution side and 108.686±10.16 (day90) in two fold dilution 
side.Conclusion: there were no significant differences in the compering of the percentage of brow high change in standard 
dilution side and two fold dilution side. There was no significant difference in the reduction of wrinkle between two different 
dilutions until day 14, but significantly different at day 30 and day 60 follow up. Therefore, two different dilutions of same 
Abobotulinum toxin units have the same therapeutic efficacies in eyebrow lifting by intradermal injection method although 
duration of wrinkle treatment can be last longer with two fold dilution. 
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I. INTRODUCTION 
 
When people getting older, the forehead can droop 
and gives the appearance of a permanent scowl or 
constantly looking tired or sad. There are various 
kind of eyebrow lifting procedures (called a 
“forehead lift”) that can instantly correct sagging of 
the brow area, resulting in a total rejuvenation of the 
upper face. Even though surgery can give beautiful 
and effective eyebrow lifting, most of the doctors and 
people come to prefer non-surgical technique for 
eyebrow lifting. Most of the people prefer minor 
procedure rather than surgical method to make the 
beautiful eyebrow. So, botulinum toxin injection 
become popular among the various kind of aesthetic 
procedure for eyebrow lifting. 
 
When Botulinum toxin is injected into corrugator and 
orbicularis oculi muscle and causes relax these 
muscles. By injecting Botox into the corrugator and 
orbicularis oculi muscles become weak and it cannot 
be powerful to pull down the eyebrow. In the other 
hand, the frontalis muscle will provide opposite 

action to pull the eyebrows up, giving the brow lifting 
effect. Relaxation of eyebrow depressors (obicualris 
oculi muscle and corrugator muscle) by injection of 
Botulinum toxin can make the eyebrow lift. However, 
the one most concerned complication of BoNT 
injection in eyebrow lift procedure is ptosis if the 
toxin can diffuse to levatorpalpebraesuperioris 
muscle. 
 
Botulinum toxin is used target to brow depressors 
produces a small degree of brow elevation. Female 
candidate are more prefer for their eyebrow concern, 
especially someone without heavy horizontal brows 
(Huilgol, Carruthers, and Carruthers 1999).There 
were significant temporal eyebrow elevation occurs 
as the result of paralysis of brow depressors by using 
Botulinum toxin A injection(Ahn, Catten, and Maas 
2000). Botulinum toxin is a safe and effective 
treatment not only for temporary eye browlifting but 
also for aesthetically elevations of nasal, central and 
temporal brow  producing pleasing desirable shape 
and height(Huang, Rogachefsky, and Foster 2000). 
As Botulinum toxin injection is minor non-surgical 
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procecure ice pack and application of topical 
lidocaine anesthesia are used to reduce pain (Wu 
2015). Intradermal microbotox injection technique for 
eyebrow lifting will provide theoretically avoid ptosis 
and to get more natural appearance.“Microbotox” is 
the small doses of toxin which delivered in each 
micro droplet into the dermis, it can decrease sweat 
and sebaceous gland activity to improve skin texture 
.When we inject to the dermis above the orbicularis 
oculi muscle , it can paralyze just only the superficial 
muscle of the orbicularis oculi muscle giving more 
natural looking appearance (Wu 2015). As for 
microbotox injection, different dilutions have 
different effected area. The higher volume of dilution, 
the area of effected may be increased. With the same 
number of units, injection using higher volume results 
in greater diffusion and a larger affected area(Hsu, 
Dover, and Arndt 2004).Botulinum toxin injection 
can modify the microcirculation (via smooth muscle 
relaxation) and lymphatic circulation. Previous study 
proved that after the intradermal injection of BTX, 
there was increasing in density of procollagen type I 
in the superficial dermis (Ahn, Catten, and Maas 
2000). 
 
Therefore, researcher interest on how much the 
volume of dilution can modulate different therapeutic 
effects of intradermal Botulinum toxin for eyebrow 
lifting. This study was to investigate the two dilutions 
of same Abobotulinum toxin units have different 
therapeutic efficacies in eyebrow lifting by 
intradermal injection method. 
 
II. DETAILS EXPERIMENTAL 
 
2.1. Materials and Procedures 
This study was a spilt -face, randomized, double 
blind, clinical study for eyebrow lifting done at Mae 
FahLuang University hospital, Bangkok.Twenty Thai 
volunteers both male and female of age between 25-
55, who desire to lift their eyebrows were enrolled. 
Volunteer who have pregnancy, lactation, asthma, 
allergy to Botulinum toxin, allergy to anesthesia,  
who have history of botulinum toxin and filler 
injection and other cosmetic procedure around 
temporal area  within one year, neuromuscular 
disorder such as myasthenia gravis, Eaton–Lambert 
syndrome, and people who taking any medications 
that could interfere with neuromuscular transmission 
(aminoglycoside antibiotics, cyclosporine, muscle 
relaxants, magnesium sulfate, lincosamide) were 
excluded in this study. Volunteers were assigned and 
different dilution of intradermal Abobotulinum toxin 
(Dysport®) with 30U/0.24ml(Standard dilution) and 
30U/8.42ml(Two fold dilution) were injected six 
points along the hairline at different temporal area 
with same intervals. Different sides of temporal area 
and different syringe of dilutions were chosen 
randomly. 

 
Fig (1) Sites of injection of intradermal Abobotulinum toxin 

 
Standardized photographs at normal response were 
taken prior to thetreatment (baseline) and at each 
follow-up visit for 90 days (at days 0, 14, 30, 60, 90) 
using VISIA® Complexion Analysis System. Brow 
high efficacy was measured by using mm scales of 
digital slide calipers (6" inch 150 mm Carbon Fiber 
Composite Vernier Digital Electronic Caliper Ruler) 
at 3 different sites;TTCD= distance between tail of 
the brow and lateral cantus, TBCD= vertical distance 
between lower border of brow and lateral cantus, 
CBOD= distance between lower border of medial 
brow and pupil as shown in fig (2). 

 
Fig (2) Sites of measurement of brow height 

 
Wrinkle at Crow’s feet were measure by 
VISIOMETER® prior to the 
treatment (baseline) and at each follow-up visit for 90 
days. These photographs and measurement by 
VISIOMETER® (SV600) were evaluated by three 
physicians blinded to treatment group and timing of 
the photographs. 
Satisfactory score and adverse effects were observed 
and recorded throughout the study. The researchers 
used paired t-test to compare these results by 
GraphPad Prism 7 software. We set the significant 
level of p value be<0.05. This protocol has been 
approved by the Mae FahLuang University Research 
Ethics Committee on Human Research. 
 
III. RESULTS AND DISCUSSION 
 
3.1 Results 
A total of 20 female volunteers, ranging from age 25-
55 years (mean 38.35±10.42 years) were completed 
the study. All volunteer were injected 0.42cc/30U 
(standard dilution) and 0.84cc/30U (two fold dilution) 
of intradermal Abobotulinum toxin at different side 
of temporal area respectively.Mean brow 
highchanges(mm) were measured and calculated 
change in brow high by normalization of baseline 
result. 
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3.1.1Changes in the brow high at TTCD 
At TTCD, brow high in 0.42ml/30U(standard 
dilution) side were significantly increased from 100 
±0.00 (baseline) to 104.93±4.34 (day 14), 107.98 
±7.20 (day 30), 106.42 ±7.32 (day 60) and 104.32 
±7.02 (day 90) respectively.  At the same 
measurement of TTCD in 0.84ml/30U (tow fold 
dilution) side were also significantly increased from 
100±0.00 (baseline) to 105.41±6.31 (day 14), 
108.58±6.99 (day 30), 107.85±5.85 (day 60) and 

104.70±5.47 (day 90) respectively.These can be seen 
in table (1) which both groups showed p value 
<0.0001 after the 30 days study and <0.05 until 90 
days of study. 
However, there is no significant difference in the 
increasing of the brow high change between 
0.42ml/30U ( standard dilution) and 0.84ml/30U (two 
fold dilution) after normalize the mean brow high 
change that are show in the figure (3). 

 

  Mean brow high % (TTCD) P value 

Standard dilution 

Day 0 (Base line) 100 ±0.00  Day 14 104.93 ±4.34 <0.0001 
Day 30 107.98 ±7.20 0.0001 
Day 60 106.42 ±7.32 0.0012 
Day 90 104.32 ±7.02 0.0148 

Two fold dilution 

Day 0 (Base line) 100.00 ±0.00  Day 14 105.41 ±6.31 0.0014 
Day 30 108.58 ±6.99 <0.0001 
Day 60 107.85 ±5.85 <0.0001 
Day 90 104.70 ±5.47 0.0014 

Table (1) Percentage of mean brow high change at TTCD 
 

**** *** **
*

**
**** ****

**

 
Fig (3) Percentage of brow high change between standard 

dilution and two fold dilution at TTCD 
 

3.1.2 Changes in brow high at TBCD 
At TBCD, percentage of mean of brow high was 
significantly increased in both standard and two fold 
dilution. There were significantly increased in brow 
high change in standard dilution side from 100.00 
±0.00 (baseline) to 106.47 ±6.20 (Day 14), 

109.64±8.39 (Day 30), 107.39 ±5.87 (Day 0) and 
106.13 (Day 90) respectively. There were also 
significantly increased in brow high change in two 
fold dilution form 100.00±0.00 (base line) to 106.53 
±7.55 (Day 14), 112.74±10.53 (Day 30), 111.23 
±9.88 (Day 60) and 107.59 ±7.71( Day 90) 
respectively.  All the data are set P value < 0.05 that 
are shown in table (2). 
In TBCD, there were significantly increased in brow 
high from baseline to day 14 in both standard dilution 
and two fold dilution sides. Beyond day 14, brow 
high were more higher in the two fold dilution side 
compare with the standard dilution and the efficacy 
was highest at day 30 and then gradually decline until 
day 90. The brow high at the side of standard dilution 
were also increased up to day 30 but the efficacy is 
not much that of two fold dilution. 

 

  Mean brow high % (TBCD) P value 

Standard dilution 

Day 0 (Base line) 100.00 ±0.00  
Day 14 106.47 ±6.20 0.0002 
Day 30 109.64 ±8.39 <0.0001 
Day 60 107.39 ±5.87 <0.0001 
Day 90 106.13 ±8.13 0.0039 

Two fold dilution 

Day 0 (Base line) 100.00 ±0.00  
Day 14 106.53 ±7.55 0.0013 
Day 30 112.74 ±10.53 <0.0001 
Day 60 111.23 ±9.88 <0.0001 
Day 90 107.59 ±7.71 0.0004 

 
Table (2) Percentage of brow high change in TBCD 
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Fig (4) Percentage of brow high change between standard 

dilution and two fold dilution at TBCD 
 
3.1.3 Changes in brow high at CBOD 
At CBOD, there were significantly increased in brow 
high from 100.00 ±0.00 (baseline) to 110.78 ±11.68 
(Day 14), 114.998 ±15.39 (Day 30), 111.14 

±12.06(Day 60) and 107.101 ±6.83 (Day 90) 
respectively.In contrary, there were also significantly 
increased in the brow high from 100.00 ±0.00 
(baseline) to 110.086 ±8.95 (Day 14), 113.692 ±8.15 
(Day 30), 111.453 ±9.72(Day 60) and 108.686 
±10.16 (Day 90) respectively. All of these data are 
shown in Table (3).In the comparison of the changes 
of the brow high between standard dilution side and 
two fold dilution side, there were no significantly 
difference in brow high change between two dilution 
at CBOD. However, according to the data analysis, 
the duration of action of Abobotulinium toxin with 
two fold dilution seem to be last longer than that of 
standard dilution after 90 day of the study. 

 

  Mean brow high % (CBOD) P value 

Standard dilution 

Day 0 (Base line) 100.00 ±0.00  
Day 14 110.7860412 ±11.68 0.0007 
Day 30 114.9987875 ±15.39 0.0004 

Day 60 111.1494408 ±12.06 0.0007 

Day 90 107.1005546 ±6.83 0.0002 

Two-fold dilution 

Day 0 (Base line) 100.00 ±0.00  Day 14 110.0869064 ±8.95 <0.0001 
Day 30 113.6923443 ±8.15 <0.0001 
Day 60 111.4534438 ±9.72 <0.0001 

Day 90 108.6866056 ±10.16 0.0014 
Table (3) Percentage of mean brow high change in CBOD 

 

***
***

*** ***

****

****
****

**

 
Fig (5) Percentage of brow high change between standard 

dilution and two fold dilution at CBOD 
 
3.1.4 Wrinkle score measuring by Visiometer 
SV600 
Wrinkle score are measured by Visiometer around 
temporal area. On the standard dilution side, wrinkle 
score significantly reduce down beyond 80% until 
day 14 follow up visit and then slightly increased. 
However, wrinkle score significantly reduce until day 
30 on this side. On the two fold dilution side, wrinkle 
score significantly reduce nearly 70% and this 
efficacy is sustained up to day 30 and then slightly 
increased. Wrinkle score on this side are still reduced 
significantly until day 90.There is no significant 
difference in the reduction of wrinkle between two 
different dilution until day 14, but significantly 

different at day 30 and day 60 follow up as shown in 
fig (6). 
 

*******
****

**** ****
****

*

 
Fig (6) Percentage of wrinkle score between Standard dilution 

and Two fold dilution 
 
3.1.5 Roughness score measuring by Visiometer 
SV600 
Roughness score are measured by Visiometer 
SV600.Nearly 90% reduction of the roughness found 
in both standard and two fold dilution sides on day 14 
and this efficacy was sustained until day 30 and then 
slightly increased. Roughnessre-appear after day 90 
of the treatment. However, there is no significantly 
difference in the reduction of roughness between 
standard dilution and two fold dilution side. 
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Fig (7) Percentage of roughness between standard dilution and 

two fold dilution 
 
3.1.6Scaliness score measuring by Visiometer 
SV600 
Scaliness score were measured at the same side of 
wrinkle measurement one centimeter beside the 
lateral cantus by Visiometer SV600. In both standard 
dilution and two fold dilution sides, more than 50%  
significantly reduction of the scaliness in 14 days 
after injection of Abobotulinum toxin and this 
efficacy were sustained up to day 60. There was no 
significant difference in the reduction of scaliness 
between these two dilutions. 
 

**** **** ****

**** **** ****

 
Fig (8) Percentages of scaliness score between standard dilution 

and two fold dilution 
 
3.1.7Brow high treatment satisfaction score 
Brow Height Treatment Satisfaction score are noted 
on every visit by asking Questionnaire, in which 
subjects rated their satisfaction with treatment effects 
by rating 7 separate items (ranging from 1 = very 
dissatisfied to 7 = very satisfied). Most of the 
volunteers were satisfied for the treatment for 
Abotulinum toxin injection to raise their brow. 
However, some volunteer are somewhat satisfied in 
two fold dilution side at the day of injection. 
 

Day
 0

Day
 14

Day
 30

Day
 60

Day
 90

 
Fig (9) Eyebrow lifting satisfaction score between standard 

dilution and two fold dilution 
 

3.1.8 Side effect evaluation 
Side effects were evaluated by asking questionnaire 
including brusing at injection site, infection, 
headache, ptosis, diplopia, facial asymmetry and 
others. In this study, there were no side effects. 
 
3.2 Discussion 
In this study, intradermal Abobotulinum toxin 
injection can lifting of the eyebrow and reduction of 
the wrinkles, scaliness, roughness around the lateral 
side of the eyes There was study focus on eyebrow 
lifting by botulinum toxin A causing paralysis of the 
eyebrow depressors. They found that  Significant 
temporal eyebrow elevation occurs as the result of 
paralysis of brow depressors by using botulinum 
toxin A injection. So, this procedure may be 
considered an alternative to surgical brow 
elevation(Ahn, Catten, and Maas 2000). Intradermal 
botox injection is use to deliver the toxin into the 
dermis layer so that it can paralyze just only the 
superficial muscle of the orbicularis oculi muscle 
giving more natural looking appearance reduce the 
side effect of ptosis(Wu 2015) . One of the paper 
state that different dilution have different effected 
area. The higher volume of dilution, the area of 
effected may be increased.So, paradoxically, the 
larger-volume, lower-concentration of toxin give 
greater paralysis. With the same number of units, 
injection using higher volume results in greater 
diffusion and a larger affected area(Hsu, Dover, and 
Arndt 2004). In this study, we use the same dose 
(30U) different dilution of Abototulinum toxin A 
DysportR 0.42ml and 0.84ml were injected 
intradermal around temporal area. There were 
significant elevation of the eyebrow in all three 
different sides-1. Lateral cantus and tail of the 
eyebrow, 2. Lateral cantus and lower border of the 
eyebrow, 3. Lower border of the eyebrow and pupil. 
We found that the elevation of the eye brow at 
distance between lateral cantus and tail of the 
eyebrow and vertical distance between lower border 
of the eyebrow and lateral cantus are more higher in 
two fold dilution sides. As we inject Botulinum toxin 
intradermal at the temporal area, the toxin will mostly 
diffuse superficially to the lateral part of orbicularis 
occuli muscle and can paralyze mostly to the lateral 
part orbicularis oculi muscle. As toxin diffuse to only 
to the superficial part the orbicularis oculi muscle, it 
can difficult to diffuse to the 
levatorpalpebraesuperioris muscle so that intradermal 
injection of Botulinum toxin injection at the temporal 
area can prevent ptosis when we inject it for eyebrow 
lifting. We also found that wrinkles, roughness and 
scaliness scores were decreased more significantly in 
the two fold dilution side that we can prove the 
diffusion of Botulinum toxin would greater and have 
larger affected area when the toxin diluted larger-
volume and lower concentration. According to this 
study, treatment of the wrinkles (crowfeet) beside the 
eye will be better by injection with two fold dilution 
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Botulinum toxin and the effects seems to be last 
longer more than 3 months. According to the 
eyebrow lifting satisfaction score, volunteer are 
somewhat unsatisfied the two fold dilution (0.84ml) 
that can a little bit painful because of the amount of 
solution is more than standard dilution (0.42ml). 
 
CONCLUSION 
 
In summary, according to the results of this study, 
intradermal Abobotulinum toxin injection at the 
temporal area will be effective for eyebrow lifting by 
both standard and two fold dilution and the eyebrow 
lifting efficacy will last longer more than 3 months. 
Wrinkles, scaliness and roughness would 
significantly better in bothstandard dilution and two 
fold dilution sides up to 2 month and than they seem 
to be reappear after 2 months. However, action of 
intradermal Abobotulinum toxin action on wrinkle 
will last longer in two fold dilution side. Volunteers 
were satisfied the effective of eyebrow lifting by 
injection of botulinum toxin injection. although 
higher dilution of Abobotulinum toxin was used in 
this study, no serious side effects were found during 
the study period. Therefore, two fold dilution of 
Abobotulinum toxin is effective and safe to use in 
eyebrow lifting and treatment of crowfeet wrinkles. 
However, how will last the duration of action of 
intradermal Abobotulinum toxin action for eyebrow 

lifting should be find out more by carrying out longer 
duration of study. 
Disclosure: Researcher got support Abobotulinum 
toxin 2 vials from Dysport® distributor company, 
Bangkok, Thailand. 
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