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Abstract 
Background: The treatments suggested for chronic migraine (CM) include: 1) intramuscular (im) 
botulinum toxin (BTX) every 12 weeks, and 2) blockade of peripheral nerves of the head. The 
present study evaluated the efficacy of facial nerve blockade in combination with a single admin-
istration of different low BTX. Methods: Forty patients with CM submitted to unilateral facial nerve 
blockade (supraorbital, supratrochlear and auriculotemporal) were divided into 4 randomized 
groups in a double-blind manner in order to receiveim, after 7 days: 25 IU Botox (Botox group), 
25 IU Prosigne (25-Pro group), 33.3 IU Prosigne (33-Pro group) or saline (control group), with 
the dose divided for application to 10 sites in the frontal and bilateral temporal regions. Analgesia 
and adverse effects were evaluated: 1) before blockade of the facial nerves and 2) 4 weeks, 3) 8 
weeks and 4) 12 weeks after BTX-A or saline application (HC clinical trial no. 12465). Results: Bo-
tox (25 IU) or Prosigne (33.3 IU) resulted in at least seven-day intervals between headache at-
tacks associated with 70% reduction in frequency and intensity of crises over 12 weeks (P < 0.05), 
while the 25 IU dose of Prosigne resulted in 8 weeks of analgesia. The conversion factor between 
Botox and Prosigne was 1:1.3. Conclusions: Im application of Botox (25 IU) or Prosigne (33.3 
IU) one week after nerve blockade on the painful side was equally effective for 12 weeks in pa-
tients with chronic daily headache, with the conversion factor between Botox and Prosigne be-
ing 1:1.3. 
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1. Background 
The application of onabotulinumtoxin-A (Botox®) represents a prophylactic therapy for patients with chronic 
migraine (CM) [1] which was approved in 2010 for this indication by the Food and Drug Administration. Mi-
graine is the most common subtype of chronic daily headache (44%), followed by the tension headache subtype 
(28%) [2]. The recommended treatment is applied every 12 weeks with injections of botulinum toxin (BTX) at 
multiple head and necksites, with a total dose of 155 to 195 IU [3] [4], and with a total of 5 cycles being sug-
gested for an effective result [5]. However, blockade of peripheral facial nerves such as the auriculotemporal, 
supraorbital and supratrochlear nerves, among others, represents a target for the control of migraine [6]. Patients 
with migraine submitted to blockade of the supraorbital and infraorbital nerves with 1% lidocaine in 3 cycles at 
3 day intervals showed an effective reduction of crises during 6 months of evaluation [7]. 

The present study evaluated the efficacy of peripheral blockade of the trigeminal branches (supraorbital, su-
pratrochlear and auriculotemporal) in combination with a single administration of low doses of different BTXs 
to the frontal and temporal regions of patients with CM, i.e., Botox and Prosigne (Chinese BTX). 

2. Methods 
The study was approved by the Research Ethics Committee of the institution (HC clinical trial no. 12465) and 
all patients studied gave written informed consent to participate. We selected 40 patients attending the Center for 
Pain Treatment of the Teaching Hospital, School of Medicine of Ribeirão Preto, University of São Paulo, aged 
21 to 60 years with chronic daily unilateral headache characterized as CM of more than 12 months duration and 
not responding to standard treatment with antidepressants, nonsteroidal anti-inflammatory agents or anticonvul-
sants or beta-blockers [8]. The patients were divided into 4 groups (n = 10) and prospectively evaluated in a 
randomized double-blind study. Exclusion criteria were: presence of an infectious process at the site of applica-
tion, associated immunological diseases, a previous history of allergy to BTX-A, application of BTX-A during 
the last year, diabetes mellitus or refusal to participate in the study. 

All patients were first submitted to three facial nerve blockades on the affected side (supraorbital, supratroch-
lear and temporomandibular blockade) while lying in dorsal decubitus. The final solution volume of 9 ml was 
equally divided among the three blockades performed in each patient. Each of the three facial blockades was 
performed by administering a solution containing 1) 10 µg clonidine, 2) 6.6 mg depot dexamethasone, and 3) 20 
mg lidocaine without a vasoconstrictor (3 ml volume). Seven days after the facial nerve blockades, the patients 
randomly received anintramuscular (im)injection of 25 IU Botox (Botox group), 25 IUProsigne (Pro-25 
group), 33.3 IUProsigne (Pro-33 group), or only 0.9% physiological saline (Control group). The patients were 
coded for random assignment to the various groups with the aid of a computer. 

Flasks containing 100 IUBTX-A (Botox or Prosigne) were stored under refrigeration at –4˚C. Each flask 
was diluted with 0.9% physiological saline at room temperature immediately before application. BTX-A coded 
for each patient was diluted to a final volume of 5 ml with 0.9% physiological saline by one of the authors. 
Another author administered 0.5 ml per application site in the bilateral frontal and temporal muscular regions. 
The final dose of zero, 25 or 33.3 IU was administered by the intramuscular route in the frontal region of the pa-
tientin equal doses at 8 different sites in the frontal region and 2 sites in the temporal region (1 site on each side) 
by the second author, who was unaware of the content of the previously prepared syringe (zero, 2.5 or 3.3 IU per 
site of application). The 8 frontal sites were defined starting from two horizontal midlines (one of them 1 cm 
above the eyebrow line and the other dividing the forehead in the middle) and these lines were crossed by two 
other vertical lines on each side equidistant from one another. Each site located at the intersection of the lines 
was infiltrated with a volume of 0.5 ml, for a total of 8 sites in the frontal region. One site on each side of the 
temporal musculature was equally infiltrated with 0.5 ml of the solution, for a total of 10 sites per patient. 

The administration was performed with the patient comfortably sitting in a chair. After discharge from the 
hospital, the patient was instructed not to apply pressure to the frontal region, to remain with the head in the ver-
tical position and without lowering it for a period of 4 hours. Data regarding pain and adverse effects were eva-
luated by a third author at each of the following time points according to the daily report of the patients: 1) be-
fore the blockade of facial nerves; 2) 4 weeks; 3) 8 weeks and 4) 12 weeks after application of BTX-A or of 
0.9% physiological saline. 

The frequency of occurrence of headache attacks and their intensity were recorded using a visual numeric 
scale of 10 cm (VNS-10-cm), where the zero end corresponded to “absence of pain”, and the 10-cm end to the 
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“worst possible pain”. The time from their intake to at least 50% pain relief were recorded. Diclofenac (50 mg) 
was prescribed at 6 hour intervals for pain relief as a rescue analgesic and all patients took 25 mg amitriptyline 
before bedtime. 

3. Statistical Analysis 
The number of patients per group and the BTX-A doses used were based on a previous pilot study. It was sug-
gested that the application of BTX-A would reduce the frequency of pain crises and their intensity by at least 
50% compared to Control. With a test power of 80% and α = 0.05, at least 8 patients per group would be neces-
sary. Demographic data were analyzed by the chi-square test (physical status and sex) or by one-tailed ANOVA 
(remaining data). One-tailed ANOVA was used to compare the time of headache, the frequency of headache at-
tacks and the time for pain relief among the various groups. Analysis of the different times within the same 
group was performed using the Friedman test. The incidence of adverse effects and the use of adjuvant drugs 
were compared by the chi-square test corrected for multiple tests. VNS values and the consumption of analges-
ics were compared by two-tailed ANOVA for repeated measures or by the Kruskal-Wallis test. The level of sig-
nificance was set at p < 0.05. p values were later corrected by the post-hoc Tukey honestly significant difference 
test. 

4. Results 
The four study groups were statistically similar regarding ASA status, sex, age, body weight, height, and dura-
tion of the history of CM in years (Table 1). All patients classified their CM as severe as possible (VNS = 10 
cm, data not shown, p > 0.05). One patient from each of the groups Control, 25-Pro and Botox were excluded 
due to incomplete data. 

Table 2 presents the values of pain intensity during the headache attacks based on the VNS scale (0 - 10 cm), 
immediately before the administration of BTX-A (VNS-0) and in the 4th (VNS-4), 8th (VNS-8) and 12th week 
(VNS-12). 

Before facial nerve blockade, the four groups were similar to one another related to pain intensity (VNS-0; 
Table 2) and frequency of migraine crises (cycles) (Table 3; p > 0.05). 
 
Table 1. Demographic data.                                                                               

 ASA 
I/II Gender (M/F) Age 

(years) 
Weight 

(kg) 
Height 
(cm) 

History time of CM  
(years) 

Botox Group 0/9 3/6 46 ± 13 64 ± 10 163 ± 9 17 ± 7 

25-Pro Group 0/9 3/6 45 ± 16 64 ± 11 166 ± 7 17 ± 10 

33-Pro Group 0/10 3/7 43 ± 14 66 ± 10 166 ± 8 15 ± 7 

ControlGroup 0/9 2/7 49 ± 14 68 ± 14 165 ± 8 16 ± 9 

Groups were demographically similar (p > 0.05). CM—chronic migraine; ASA—American Society of Anesthesiology-II-classified as past history of 
CM. F—female; M—male. Data expressed as mean ± STD; 25-Pro—25 UI of Prosigne; 33-Pro—33 UI of Prosigne. 
 
Table 2. Numerical values (VNS 0 - 10 cm) during the migraine rises immediately before BTX-A application (VNS-0), at 
the 4th week after BTX-A application (VNS-4), at the 8th week application (VNS-8) and at the 12th week application 
(VNS-12).                                                                                             

 VNS-0 VNS-4 VNS-8 VNS-12 

Botox Group 9.4 ± 0.7 4.3 ± 0.9 4.4 ± 1.3 5.2 ± 1.3 

25-Pro Group 9.3 ± 0.9 4.5 ± 1.2 5.9 ± 1.2 9.0 ± 1.4 
33-Pro Group 9.4 ± 0.8 4.3 ± 0.9 4.6 ± 1.3 5.4 ± 1.3 
ControlGroup 9.5 ± 0.5 6.4 ± 0.8 9.2 ± 0.7 9.2 ± 0.7 

Data expressed as mean ± STD; 25—Pro—25 UI of Prosigne; 33—Pro—33 UI of Prosigne. Amongdifferent groups: (significant reatment 
ncluded Botox and 33 Pro for 12 weeks, while 25 Prowasin—signicantatthe 12th weekevaluation). VNS—0 and VNS—4: All groups were similar (p > 
0.05); VNS-: 25-Pro = 33-Pro = Botox < Control (p < 0.05); VNS-12: Botox = 33-Pro < 25-Pro = Control (p < 0.05). Between the same group: (sig-
nificant treatment was maintained for 12 weeks for Botos and 33 Pro, while only for 8 weeks for the 25 Pro G). Botox: VNS-0 > VNS-4 = VNS-8 = 
VNS12 (p < 0.02); 25-Pro: VNS-0 = VNS-12 > VNS-4 = VNS-8 (p < 0.05); 33-Pro: VNS-0 > VNS-4 = VNS-8 = VNS12 (p < 0.02); Control: VNS-0 
= VNS-8 = VNS-1 > VNS-4 (p < 0.05). 
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Table 3. Frequency of migraine crises during the past 4 weeks.                                                   

 Day 1 4thweek 8thweek 12thweek 

Botox Group 12 ± 9 2 ± 2 2 ± 3 5 ± 3 

25-Pro Group 13 ± 8 3 ± 2 4 ± 3 10 ± 3 

33-Pro Group 13 ± 7 3 ± 1 3 ± 2 5 ± 2 

ControlGroup 14 ± 6 5 ± 4 13 ± 7 13 ± 7 

Data expressed as mean ± STD; 25-Pro—25 UI of Prosigne; 33-Pro—33 UI of Prosigne. Amongdifferent groups: (decrease of CM crises in time 
was significant only for Botox and 33 Pro during 12 weeks evaluation, while 25 Pro was in-significant at this time). Day 1 and 4th week: All groups 
were similar (p > 0.05); 8th week: Botox = 25-Pro = 33-Pro < Control (p < 0.05); 12th week: Botox = 33-Pro < 25-Pro = Control (p < 0.05). Between 
the same group: Botox: VNS-0 > VNS-4 = VNS-8 = VNS12 (p < 0.05); 25-Pro: VNS-0 = VNS-12 > VNS-4 = VNS-8 (p < 0.05); 33-Pro: VNS-0 > 
VNS-4 = VNS-8 = VNS12 (p < 0.05); Control: VNS-0 = VNS-4 = VNS-8 > VNS-4 (p < 0.05). 
 

In the 4th week of evaluation, within group comparison revealed that all patients showed improvement of pain 
intensity (Table 2) and migraine crises frequency (Table 3) compared to their initial week of treatment (p < 0.05 
for the Control group and 25-Pro group, p < 0.02 for the remaining groups). In contrast, among-group compari-
son revealed that all groups were similar to one another (p < 0.05). 

In the 8th week of evaluation, the Botox and 33-Pro groups continued to have a reduction of crises of at least 
70% (Table 3; p < 0.02) and a reduction of pain intensity (Table 2; p < 0.05), with a reduction of the numeric 
VNS value compared to Control (p < 0.02). The 25-Pro group showed less pain intensity (50%) and a lower 
frequency of headache crises compared to Control (Table 2 and Table 3; p < 0.05). 

In the 12th week of evaluation, only the Botox and 33-Pro groups continued to have reduced pain intensity (p 
< 0.05) and a lower frequency of crises during the 4 week period compared to the Control and 25-Pro groups (p 
< 0.05). During this period, the 25-Pro and Control groups were similar to one another (p > 0.05). 

Table 4 describes the time (min) elapsed to get release from pain (at least 50% pain relief) after the migraine 
crises following the ingestion of oral rescue analgesics. Data revealed that among groups, patients were similar 
on day-1 and day-28 (p > 0.05). However, before im TXB-A application, the elapsed time for pain relief was 6 
hours compared to 1 hour 4 weeks after its application (p < 0.02; Table 4). In overall, until the 4th week, all 
groups were similar (p > 0.05), until the 8th week, the Control group showed no analgesia (p < 0.05); and at the 
12th week, only the Botox and 33-Pro groups remained with benefits for pain control (p < 0.05). 

5. Discussion 
The present results demonstrate that intramuscular application of 25IU of Botoxor 33.3 IU of Prosigne re-
sulted in similar analgesia during the 12 week period of evaluation in patients with CM in terms of intensity of 
headache attacks, time for relief after ingestion of the rescue analgesic diclofenac and frequency of headache at-
tacks in the last weeks evaluated. Both groups experienced at least seven days of interval with no headache at-
tacks and a reduction of at least 70% of the frequency and intensity of attacks, with similar transitory adverse 
effects among groups during the periods of 4 and 8 weeks. In the 12th week of evaluation, there was a reduction 
of frequency and intensity of attacks of at least 50%. 

The Prosigne dose of 25 IUinduced a 70% reduction of the frequency and intensity of headache attacks, an 
effect that lasted until the 8th week for the 25-Pro group and until the 4th week for the Control group. The data 
obtained in a double-blind manner defined the conversion factor between Botox and Prosigne as 1:1.3, in 
agreement with previous non-blind studies on patients with dystonia and muscle spasm [9] [10]. In contrast, two 
other studies concluded that the relation between Botox an Prosigne was 1:1 regarding the evaluation of spastic-
ity (12 weeks) [11] and dystonia (11 weeks) [12] where as Prosigne was similar to Botoxfor the mitigation of 
facial wrinkles over a period of 8 weeks, in agreement with the present study [13]. 

BTX-A has been used as a prophylactic agent against migraine [5] [13]. The final analgesic effect of BTX-A 
(Botox or Prosigne) may probably be due to a combination of its peripheral and central actions. Classically, 
BTX-Aacts on the peripheral synaptic endings by blocking the release of the neurotransmitter acetylcholine by 
binding to its receptor on the neuronal membrane, being then transported into the cell and stored in an endosom-
al compartment through pH-dependent translocation [14]. Once inside the cytoplasm, serotype-A cleaves the 
protein SNAP-25, one of the proteins necessary for the function of the endosomal vesicle. SNAP-25 proteolysis 
is exacerbated by depolarization of the secondary membrane to K+ in the presence of Ca++ [14]. Locally, there  
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Table 4. Time (min) elapsed to get release from pain (at least 50% pain relief) after the migraine crises following the inges-
tion of oral rescue analgesics.                                                                              

 Time-day 1(min) Time-day 28 (min) Time-day 56 
(min) 

Time-day 84 
(min) 

Botox Group 245 ± 69 59 ± 28 57 ± 13 70 ± 22 

25-Pro Group 246 ± 95 57 ± 32 84 ± 16 176 ± 56 

33-Pro Group 252 ± 69 59 ± 28 65 ± 13 68 ± 34 

ControlGroup 246 ± 80 65 ± 42 228 ± 74 240 ± 77 

Data expressed as mean ± STD; 25-Pro—25 UI of Prosigne; 33-Pro—33 UI of Prosigne. Among different groups: Day-1 and day-28: All groups 
were similar (p > 0.05); Day 56: Botox = 25-Pro = 33-Pro < Control (p < 0.02); Day 84: Botox = 33-Pro < 25-Pro = Control (p < 0.05). Between the 
same group: Botox: day-1 > day-28 = day-56 = day-84 (p < 0.05); 25-Pro: day-1 = day-84 > day-28 = day-56 (p < 0.05); 33-Pro: day-1 > day-28 = 
day-56 = day-84 (p < 0.05); Control: day-1 = day-56 = day-84 > day-28 (p < 0.05). 
 
may be reduced excitability of gamma motoneuron endings and possible migration to muscles surrounding the 
application site or remotely located [15]. The application of BTX has been shown to reduce the local production 
of nociceptor sensitizers such as substance P [16] [17], and to block local autonomic pathways, with a resulting 
analgesic effect through a peripheral action, or through an action on muscle tonus [18]. Despite the analgesic ef-
fect observed in different models of analgesia, BTX-A does not seem to act as an analgesic in the presence of an 
inflammatory process or of primary or secondary hyperalgesia [19], a fact that would justify its use for the 
prophylaxis of chronic headache and not as an analgesic drug with an abortive effect on headache attacks. 

There is evidence suggesting that, in addition to acting locally and peripherally, the botulinum toxin acts on 
the central nervous system. After peripheral application, the toxin appears to reach the anterior horn of the spinal 
cord by retrograde axonal transport [15], acting there on central synapses that inhibit Renshaw cells, thus ex-
acerbating the effect of peripheral muscle relaxation of the gamma motoneuron [15]. The inhibition of the re-
lease of the central neurotransmitter glutamate and the prevention of the production of Fos, an immediate prod-
uct of the c-Fos gene, may result in reduced central sensitization [20]. 

As part of the protocol, all patients with CM were submitted to blockade of facial nerves with the administra-
tion of dexamethasone, clonidine and lidocaine. Several studies have reported the use of blockade with lidocaine 
and steroids, with a uniform observation of analgesia that exceeds the time of action based on the mechanism of 
action of the local anesthetic lidocaine and of the steroidal anti-inflammatory agent [21]-[23]. 

Control patients showed analgesia similar to that of group 25-Pro on the 28th day, suggesting that the initial 
and transitory analgesic action in the different groups was due in part to the administration of dexamethasone, 
lidocaine and clonidine. The use of steroids for chronic headache can have an abortive action on the attacks, but 
these drugs cannot be used as prophylactic agents, indicating their limited use [24]. In the current study, dex-
amethasone was used as an adjuvant abortive agent for the control of headache attacks, as clinically observed on 
the basis of the reduced frequency and intensity of headache attacks in Control patients. Steroids have been 
shown to interact with glucocorticoid receptors located peripherally and in the spinal cord, modulating the action 
of spinal N-methyl-D-aspartate receptors [25], contributing to the effect of BTX-A on the central nervous sys-
tem [20]. Although the α-2 agonist clonidine is not apparently effective for the prophylaxis of migraine [26], 
this drug has a local anesthetic action that potentiates lidocaine [27]. Recent studies have suggested that cloni-
dine administered close to the nerve endings reduces the signals of axonal conduction and reduces the levels of 
proinflammatory cytokines and of prostaglandins produced during Wallerian degeneration, a fact leading to cen-
tral sensitization and hyperexcitability [28]. These data may justify the use of clonidine as an abortive coadju-
vant in headache attacks, together with dexamethasone, both administered locally. Locally administered lido-
caine supported the analgesic effect of dexamethasone and clonidine [29] and was sufficient, of itself, to result 
in 6 months of analgesia [9]. 

6. Conclusion 
In conclusion, double-blind evaluation of BTX-A as a prophylactic agent revealed a conversion factor of 1:1.3 
between Botox and Prosigne in patients with CM submitted to blockade of facial nerves with clonidine, dex-
amethasone and lidocaine for an abortive action against headache attacks. This study relied on self-reported CM 
frequency and intensity which were subject to bias and under-reporting. In addition, medication use costs and 
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indirect costs (which might be higher than directcosts for migraine) were not assessed. 
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