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ABSTRACT
Introduction: The standard application of botulinum toxin for frontal wrinkles is at the 
intramus- cular level. Some authors have suggested that the combination with intradermal 
application can bring about a more natural result, avoiding the paralyzing effect of the 
intramuscular application only.
Objective: Establish if the paralyzing effect of type A onabotulinum toxin in the forehead, 
applied intradermally, is as effective as of the same toxin applied intramuscularly after: 48 
hours, one, two, four, eight and 12 weeks for the treatment of frontal wrinkles.
Material and Methods: Sixteen patients with frontal wrinkles were randomized to re-
ceive intramuscular or intradermal onabotulinum toxin and were reevaluated after 48 
hours, one and two weeks, one, two and three months.
Results: Data were collected from 16 patients. Mean age was 33 years (standard deviation 
5.96). Paralysis occurred in 93.3% in the intramuscular side and in 53.5% in the intrader-
mal side in two weeks (p= 0.07). Median pain grade was 2.69 in the intramuscular side 
and 4 in the intradermal side (p=0.072).
Conclusions: Despite the highest frequency of the presence of paralysis in the intramuscu-
lar side in all evaluations, there was no statistically significant difference between the sides.
Keywords: Botulinum toxins type A; Injections, intradermal; Injections, intramuscular

RESU MO
Introdução: A aplicação-padrão da toxina botulínica para linhas frontais é feita no plano intramus-
cular. Alguns autores têm sugerido que a combinação com pontos intradérmicos pode trazer resultado 
mais natural, evitando o efeito muito paralisante do uso apenas in- tramuscular.
Objetivo: Estabelecer se o efeito paralisante da toxina onabotulínica tipo A na fronte, aplicada de 
forma intradérmica, é tão efetivo quanto o da mesma toxina aplicada de forma intramuscular após: 48 
horas, uma, duas, quatro, oito e 12 semanas para o tratamento de linhas frontais.
Materiais e métodos: 16 pacientes com rugas frontais foram randomizadas para receber toxina 
onabotulínica intramuscular ou intradérmica e foram reavaliadas em 48 horas, uma e duas semanas, 
um, dois, e três meses.
Resultados: Foram coletados dados de 16 pacientes. A média de idade foi 33 anos (desvio-padrão 
5,96). Em duas semanas a paralisia ocorreu em 93,3% no lado intramuscu- lar e em 53,5% no 
lado intradérmico (p = 0,07). A nota mediana de dor foi 2,69 no lado intramuscular e 4 no lado 
intradérmico (p = 0,072).
Conclusões: Apesar da mais alta frequência da presença de paralisia no lado intramuscular em todas 
as avaliações, não houve diferença estatisticamente significativa entre os lados.
Palavras-Chave: Injeções intradérmicas; Injeções intramusculares; Toxinas botulínicas tipo A
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INTRODUCTION
Type A botulinum toxin (BT) is a potent neurotoxin de-

rived from the bacterium Clostridium botulinum, that has an effect 
in the neuromuscular junction through the inhibition of ace-
tylcholine release, causing a temporary neuromuscular block.1 

Many publications brought recommendations for the treatment 
of the frontal region with BT.2,3 The frontalis muscle originates 
in the galea aponeurotic, near the coronal suture, and is insert-
ed in the ridge of the frontal bone in the area of the eyebrow, 
interlacing with fibers of the procerus, corrugator supercilli and 
orbicularis oculi muscles.4

It is recommended to always treat the frontalis muscle 
together with the glabella, since the frontalis muscle is responsi-
ble for the elevation of the upper third of the face and essential 
for positioning of the eyebrows.5  Treatment of the forehead can 
be done in the intramuscular (IM) level, but some experts rec-
ommend intradermal (ID) injection in the forehead, particularly 
near the eyebrows, in order to obtain a more superficial release 
of the toxin along the frontalis muscle with the aim of con-
trolling the depth and extent of the effect, treating lines without 
lowering the eyebrow.3 Iozzo et al. suggested a combined appli-
cation technique (ID and IM) according to the muscle strength 
and demonstrated that the level of injection regulates the po-
tency of the effect in the muscle: the deeper the application, the 
stronger the effect. According to the authors, the association of 
different levels of BT injection (IM, subcutaneous or ID) yields 
natural aesthetic results, avoiding an excessively paralyzing result 
as what happens with only IM application.6

Jiang et al. demonstrated that the diffusion halo for BT in 
the frontal region is smaller when the application is performed 
ID in comparison to IM.7

Some studies demonstrate the benefits of the ID appli-
cation of BT, such as loosening of the platysma bands and lateral 
fibers of the orbicularis oculi, leading to a facial lifting effect,8,9,10 
reduction of sebum production, improved skin texture and ery-
thema in patients with rosacea.11-15

The aim of this study is to compare the efficacy and du-
rability, as well as symmetry, of the ID application of BT for the 
treatment of frontal dynamic wrinkles in comparison to its usual 
IM application. Patients will also be assessed regarding pain with 
both techniques.

METHODS
A randomized, blind clinical trial was conducted be-

tween November 2017 and May 2018. Patients between 25 and 
55 years old with symmetrical frontal wrinkles, seen at the Out-
patient Department of Dermatology of the Santa Casa de Porto 
Alegre, RG, Brazil, were invited to participate in the study. Us-
ing the convenience sampling method, 16 patients were selected, 
who signed the consent form, and all completed the study. The 
patients that had neuromuscular disease, allergy to type A BT, 
facial paralysis, asymmetrical frontalis, history of BT application 
less than 12 months prior, history of facial lifting and use of 
medications that interfere in the neuromuscular junction (ami-
noglycosides and calcium channel blockers) were excluded. BT 

was reconstituted in 1ml 0.9% saline and the application was 
performed with 0.3ml BD Ultra-fine™ syringes with a con-
nected 30G½ needle.

A single researcher injected in all patients participating 
4U (2 points) to 6U (3 points) of BT in the frontal region in-
tramuscularly in one side and the same amount of the substance 
on the other side, intradermally. The patients were instructed to 
avoid handling or massaging the area treated, to lie horizontally 
for four hours and to exercise in the following 24 hours.

To evaluate the presence of muscle paralysis and sym-
metry, photographic and video records were made of the faces 
of the patients at rest and with maximum contraction of the 
muscles in the frontal region, before and after the procedure, 
and in the six subsequent assessments (48 hours, 1, 2, 4, 8 and 12 
weeks). The patients answered to questionnaires throughout the 
research to evaluate satisfaction, adverse effects, pain and treat-
ment durability. After the procedure, three examiners blinded in 
regards to which side was treated IM or ID analyzed the videos, 
photographs, and the questionnaires answers for each step. In 
case of disagreement, photographs and videos were reassessed as 
a group until consensus was achieved.

Data were typed into Excel and subsequently exported 
to SPSS v. 20.0 for statistical analysis. Categorical variables were 
described by frequencies and percentages. Quantitative variables 
were described by the median, minimum and maximum when 
asymmetrical or mean and standard deviation when symmetri-
cal. The categorical variables were compared between the treat-
ments by the McNemar test and the quantitative by the Wil-
coxon test. A level of significance of 5% was considered for the 
established comparisons. The project was approved by the ethics 
committee of the Santa Casa de Porto Alegre (CAAE number 
73221517.5.0000.5335), and the study is in accordance to the 
Declaration of Helsinki.

RESULTS
Data of 16 patients were collected. The mean age was 33 

years (standard deviation of 5.97), with minimum age of 25 and 
maximum of 45 years (Table 1).

At 1 and 2 months, only 50% of the patients had sym-
metry with paralyzing effect (Graph 1) and between 1 week 
and 2 months, half the patients showed increased paralysis on 
side of the intramuscular injection (Graph 2). Paralysis was more 
frequent in the intramuscular group in all reassessments (Table 
2). There was more report of pain in the side were the toxin was 
applied ID than in the IM side (Table 3).

DISCUSSION
Botulinum toxin acts in the neuromuscular junction, 

inhibits the release of acetylcholine, leading to muscle weak-
ness or paralysis. The use of type A BT for the treatment of 
dynamic wrinkles is the most commonly used cosmetic pro-
cedure all over the world. This toxin can yield natural aesthetic 
results, maintaining to the maximum facial expressions, avoiding 
the ‘frozen’ aspect of the face.3,6 In the study by Lozzo et al., the 
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Table 1: Clinical data of the sample studied

Variables Values

Age in years – mean (standard deviation) 33 (5.97)

Sex- n (%)

 Masculine 5 (31)

 Feminine 11 (69)

Phototype - n (%)

 II 4 (25)

 III 8 (50)

 IV 4 (25)

Previous use of botulinum toxin - n (%)

 Yes 5 (31)

 No 11 (69)

Previous treatment in the frontal region - n (%)

 Yes 3 (19)

 No 13 (81)

Figure 1: Frequency of symmetry between the le-
vels of application of onabotulinum toxin in the 
frontal region

combined technique of different levels of injection (ID, SC and 
IM) was demonstrated, according to the muscle strength, allow-
ing for a better regulation of the degree of effect in the muscle: 
the deeper, the stronger the effect.6

The main objective of this study was to establish of the 
paralyzing effect of the onabotulinum toxin type A applied ID 
is as effective as the same toxin applied IM in 48 hours and 1, 
2, 4, 8 and 12 weeks for the treatment of dynamic frontal lines. 
Despite of the increased frequency of muscle paralysis found in 
the IM side (difference above 30% in 2 weeks, 1 and 2 months 
after the application), it was not enough to be statistically signif-

icant. Gordin et al compared the subcutaneous (SC) application 
of type A botulinum toxin to the intramuscular (IM) applica-
tion in the frontalis muscle of 19 patients and described that 
there was no statistically significant difference between the two 
techniques when muscle activity was evaluated.16 A study per-
formed by Campos et al used rabbits as experimental models 
that received intramuscular and perimuscular botulinum toxin 
type A. The groups were compared with electroneuromyogra-
phy and did not show statistically significant difference regarding 
the neuromuscular block induced by botulinum toxin in both 
sites of application.17

In this study, the durability of application and symmetry 
were also assessed. We observed that more than 90% of patients 
showed paralysis in the IM side of application between 2 weeks 
and 2 months; on the other hand, in the IM side, near 50% 
showed paralysis, but this difference was not statistically signif-
icant. In the third month of follow-up, 62.2% of the patients 
showed symmetry between the levels of application. The dura-
bility of the effect of the BT vary in different patients and can be 
influenced by low doses, antibody formation and muscle anat-
omy differences (age, sex, different patterns of frontalis muscle). 
One of the factors that could influence the durability is the more 
superficial use of the toxin, making it last for not so long.18 In 
relation to pain tolerance with both techniques, a higher grade 
was seen in the side of ID application, yet, it was not enough to 
show a statistically significant difference. However, in the study 
conducted by Gordin et al., a higher grade of pain was observed 
for the IM application in comparison to the SC application.16

The main imitation for the results of this study are the 
small sample size. Thus, a non-significant value allowed us to 
state that there was no difference, or that the sample was too 
small to detect any difference. The aim of the study was not to 
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evaluate the necessary doses to obtain best clinical results in the 
frontal region, because we used the same dose for all the pa-
tients, with the objective to verify paralysis and symmetry related 
to the two different routes of application. Finally, the blinded 
evaluators conducted a subjective evaluation of photographs and 
videos since there was no objective measurement scale.

CONCLUSION
Despite the increased frequency of paralysis found at 2 

weeks, 1 and 2 months in the IM side, there was no statistically 
significant difference in the efficacy and durability of the appli-
cation of BT when the IM and ID levels were compared for the 
treatment of the frontal dynamic lines, as well as for symmetry. 
Data indicate that durability was similar in both groups. There 
was no statistically significant difference in the intensity of pain 
when comparing both routes of application. l

Figure 2: Frequency of more extensive paralysis in 
the side of IM application of onabotulinum toxin 
throughout the study

IM: intramuscular; ID: intradermal; McNemar test was used for statistical calculation 

Tabela 2: Comparison of frontal region paralysis treated with onabot-
ulinum toxin type A

Time IM% ID% p

48 hours 60 40 0.453

1 week 87.5 50 0.109

2 weeks 93.3 53.5 0.070

1 month 93.8 56.3 0.070

2 months 93.8 56.3 0.070

3 months 56.3 43.8 0.687

Table 3: Pain grade (scale from 0 to 10) related to the application of 
botulinum toxin in the frontal region

Application Pain grade (median) Minimum; maximum

Intradermal 4 0;8

Intramuscular 2.69 0;8

IM: intramuscular; ID: intradermal; McNemar test was used for statistical calculation; P = 0.072. Statis-

tical test used: Wilcoxon test
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