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Abstract

Botulinum toxin has been shown to effectively treat several types of neurological disorders. It has
recently been evaluated for the treatment of tension-type headaches in patients who are unable to toler-
ate or cannot benefit from standard therapies. Most of the open design studies seem to present positive
results. However, the randomized, double-blind, placebo-controlled studies present contradictory
results for the efficacy of botulinum toxin. Based on these data, further controlled trials of botulinum
toxin are needed to evaluate its effects on tension headaches and to determine optimal injection sites,
doses, and frequency of treatments.
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Introduction

RECENT STUDIES demonstrating the effectiveness of
botulinum in treating several disorders related to
muscle spasticity and pain suggest a potential role
for this agent in headache treatment. Botulin or
botulinum toxin (BT), a polypeptide produced by
the anaerobic bacterium Clostridium botulinum, is
one of the world’s deadliest substances. It is best
known as a source of food poisoning; its ingestion
in spoiled food can lead to death caused by muscle
paralysis. The toxin interferes with presynaptic
vesicular release of acetylcholine from nerve end-
ings and interrupts neuromuscular transmission (1,
2). It also exerts a blocking action on the parasym-
pathetic nervous system, and may inhibit release of
other neurotransmitters or affect transmission of
afferent neuronal impulses (2, 3).

Purified toxin injected locally into muscles
causes paralysis for up to 3 – 4 months, after which

nerve endings regenerate and the toxin’s clinical
effects wear off (2, 4). The ability of this agent to
reversibly alter muscle strength, with few systemic
side effects, suggests its potential therapeutic use-
fulness in such diverse conditions as post-stroke,
congenital spasticity or contractures, dystonias, re-
gional myofascial pain syndromes, and other dis-
orders that involve pathologic muscle hyperactiv-
ity. BT is also being studied as a treatment for a va-
riety of pain conditions, especially those in which
heightened muscle tension is believed to play a
role (2). This review summarizes evidence to date
regarding the use of BT in treating tension-type
headaches.

The International Headache Society (IHS)
began developing a classification system for
headaches in 1985. Finalized in 1988, this system
includes a tension-type headache category, further
defined as either episodic or chronic. Headache
categories are also defined by whether they are as-
sociated with pericranial muscle disorders.
Episodic tension headache usually is associated
with a stressful event. This headache type is of
moderate intensity, self-limited, and usually re-
sponsive to nonprescription drugs. Chronic tension
headache often recurs daily and is associated with
contracted muscles of the neck and scalp. This type
of headache is bilateral and usually occipitofrontal.
Tension-type headache is the most common type of
chronic, recurring head pain. In the past, pain eti-
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ology was presumed to be the muscular contrac-
tion of pain-sensitive structures of the cranium, but
the IHS intentionally abandoned the terms “mus-
cular contraction headache” and “tension
headache,” because no research supports muscular
contraction as the sole pain etiology. Pain onset in
tension-type headache can have a throbbing qual-
ity and is usually more gradual than onset in mi-
graines. Compared with migraines, tension-type
headaches are more variable in duration, more
constant in quality, and less severe (5).

The IHS diagnostic criteria for tension-type
headaches state that two of the following charac-
teristics must be present: pressing or tightening
(nonpulsatile quality), frontal-occipital location,
and/or bilateral with mild/moderate intensity. Ten-
sion-type headache history is usually as follows:
duration of 30 minutes to 7 days; no nausea or
vomiting (anorexia may occur); photophobia
and/or phonophobia; a minimum of 10 previous
headache episodes; fewer than 180 days per year
with headache; bilateral and occipitonuchal or
bifrontal pain; pain described as “fullness,” “tight-
ness/squeezing,” “pressure,” or “bandlike/vise-
like,” which may occur acutely under emotional
distress or intense worry; insomnia; pain often pre-
sent upon rising or shortly thereafter; pain not ag-
gravated by physical activity; muscular tightness
or stiffness in neck, occipital, and frontal regions;
duration of more than 5 years in 75% of patients
with chronic headaches; difficulty concentrating;
and no prodrome. A new headache onset in elderly
patients should suggest etiologies other than ten-
sion headache (5).

The physical examination serves mainly to ex-
clude the possibility of other headache causes.
Vital signs should be normal. Tenderness may be
elicited in the scalp or neck, but no other positive
physical exam findings should be noted. Pain
should not be elicited over the temporal arteries or
positive trigger zones. Some patients with occipi-
tal tension headaches may manifest tender upper
cervical muscles. Pain associated with neck flex-
ion and stretching of paracervical muscles must be
distinguished from nuchal rigidity associated with
meningeal irritation. The causes include stress
and/or anxiety. Stress may cause contraction of
neck and scalp muscles, although no evidence con-
firms that the origin of pain is sustained muscle
contraction. Other causes include poor posture, de-
pression, and psychological or social problems (5).

Discussion

A large number of clinical studies are available
for the evaluation of botulinum toxin in the treat-

ment of tension-type headache. The results how-
ever are contradictory. After the first negative re-
port of Zwart et al., who in an open study injected
only the temporalis muscle on one side of the head
and did not find an improvement in any of 6 pa-
tients treated with 30 – 40 U of Botox, all later case
reports and open studies presented positive results
(6, 7). Krack et al. first described a patient with
tension-type headache who became pain-free after
injection of 160 U of Dysport (European brand
name for botulinum toxin) (7, 8). Relja treated 10
patients with 15 – 35 U of Botox using individual
injection sites. She found a significant reduction in
headache duration, pain intensity and pain sensi-
tivity (7, 9). In a further 24 patients treated using
the same study design, Relja found a lasting effect
in long-term use over 15 months. This may be be-
cause the repeat injections had a step-like thera-
peutic effect: the consecutive therapeutic effect of
each injection built on the effect previously
achieved (7, 10). This was further seen in a study
conducted by Ondo et al. They conducted a dou-
ble-blind, placebo-controlled, parallel study of
botulinum toxin type A for chronic tension-type
headache and chronic migraine headache in 60 pa-
tients. The primary efficacy point was the number
of headache-free days as assessed by diary for 12
weeks after Botox injection. Secondary efficacy
points included global impressions, the use of
abortive headache medications and palpation.
After recruitment, subjects kept dairies for 4 weeks
prior to randomization, at which time they re-
ceived either 200 U of Botox or matching placebo
and were followed. After the week-12 evaluation,
patients were offered 200 U of Botox (open-label),
and were similarly followed for another 12 weeks.
Over a 12-week period after injections, headache-
free days had improved in the Botox group from
week 8 – 12 and tended to improve strongly over
the entire 12-week period, but did not meet a sig-
nificance criterion. The subject global impres-
sions, subject change in headache impressions, and
investigator global impressions all improved in the
Botox group as compared with the placebo group.
At week 24 (open label), there were more
headache-free days in the twice-Botox-treated
group compared with the once-injected group.
Therefore, the study showed that Botox may help
chronic daily headache and appears to have a cu-
mulative effect with subsequent injections (11).

In an open study, but using a standardized in-
jection design, Schulte-Mattler et al. reported on
the use of Dysport (total of 200 U) in 9 patients
with chronic tension-type headache not suffi-
ciently responding to physical therapy and phar-
macotherapy. Patients kept a headache diary from
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which the area under the headache curve (AUC) 4
weeks before and after treatment was calculated.
After a 4-week run-in phase, equal doses of 25
units of Botox were injected into the frontalis, tem-
poralis, occipitalis, and sternocleidomastoid mus-
cles. The mean AUC of the 8 patients who com-
pleted the study was significantly reduced from
404 to 196 and the product of pain duration and
pain intensity was significantly reduced (12).
Smuts and Barnard showed positive results in 30
of 50 patients treated with 100 U of Botox in an
open and individual fashion (7, 13). Freund and
Schwartz conducted a retrospective study of 21 pa-
tients with chronic tension-type headache (based
on IHS criteria) who also had palpable muscle ten-
derness of the scalp or upper neck. Patients re-
ceived botulinum toxin type A 100 U over five
sites in the scalp and upper neck representing mus-
cle points most tender to palpation. Eighteen pa-
tients experienced a >50% reduction in headache
frequency, and 20 had a 50% reduction in tender-
ness to palpation. The investigators suggested that
some chronic headaches may represent “variants
of focal dystonias,” accounting for the efficacy of
botulinum toxin. Although the theory is intriguing,
the results of this open-label study must be inter-
preted with caution (2, 14).

However, when randomized, double-blind, and
placebo-controlled studies were performed with
patients suffering from tension-type headache,
contradictory results for the efficacy of botulinum
toxin were found. Schmitt et al., studying 59 pa-
tients, could not find any significant difference be-
tween 20 U of Botox and placebo (15, 16). Burch
et al. also could not show a significant difference
in headache frequency between treatment with
Botox (50 U) and placebo injected in pericranial
muscles in 41 patients. However, there was a sig-
nificant decrease of pain intensity in the treatment
group with Botox compared with the control group
(16, 17). Rollnik et al. studied the efficacy of 200
U of Botox A (presumably Dysport) against
placebo. They treated 11 patients with 200 U of
Dysport and 10 patients with placebo. After 4, 8,
and 12 weeks, the 21 patients showed no differ-
ence (16, 18). Gobel et al. treated 10 patients each
with either 80 U of Botox or placebo. In both
cases, no reduction was found either in pain inten-
sity, pain-free days or in use of analgesics (19).

In a study by Smuts et al., 37 patients with ten-
sion-type headache received Botox type A 100 U
or placebo, divided among six injection sites: two
in the temporal muscles and four in the cervical
muscles. Patients kept a diary of headache inten-
sity and frequency and medication use, starting 1
month before treatment and continuing for 3

months after injections were administered. The ac-
tively treated group showed a trend toward de-
creased headache severity over the 3 months after
injection. This improvement reached statistical
significance at month 3 relative to the pretreatment
month. Similarly, the number of headache-free
days was greater at month 3 than at baseline. The
Chronic Pain Index, a subjective indicator of pain
intensity, also reflected improvement in the ac-
tively treated patients but not in the placebo group.
No serious adverse events were reported (20).
Relja (21) reported on her data from a prospective,
randomized, double-blinded 8-week crossover trial
of Botox as a treatment for chronic tension-type
headache in 16 patients who were resistant to med-
ication. Patients received either Botox 35 – 80 U in
saline vs. saline alone by multiple injections in the
most tender pericranial muscles. No other medica-
tion was administered for at least 24 hours prior to
either baseline measurements or Botox injections.
Tenderness was assessed by palpation of frontalis,
trapezius, and sternocleidomastoid muscles. Of the
placebo patients, 94% still had moderate-to-severe
headaches after treatment compared with only 25%
(moderate only) in the Botox group (75% had no or
mild headaches after treatment) (21, 22). Relja con-
ducted another study (in 2001) in which 27 patients
were randomized to placebo or the injection of
40 – 95 U of Botox every 3 months over a period of
10 months. The Botox group experienced a signifi-
cant reduction of headache frequency and intensity
compared with the placebo group (23). In a more re-
cent study, Relja et al. (2004) conducted a prospec-
tive, double-blind, placebo-controlled crossover
study with 16 patients and an open-label, long-term
study with 30 patients. The results revealed that all
the patients showed reduced severity of headache,
reduced pericranial muscle tenderness and increased
number of headache-free days during botulinum
toxin A treatment. Moreover, a constant and cumu-
lative trend of improvement was present, indicating
better quality of life during botulinum toxin treat-
ment (24). In the double-blind study, all outcome
measures showed a significant difference between
Botox and placebo treatments. Botox was signifi-
cantly more potent in reducing muscle tenderness.
Compared with placebo, patients treated with Botox
showed significantly reduced maximum severity of
headache. In the open-label study, there was a con-
stant and cumulative trend of improvement in the
number of headache-free days over the 18-month
period. However, in most of these studies, the num-
ber of patients in the subgroups was too small.

In addition, the dose of botulinum toxin A and
the injection sites were not always standardized. In
some of these controlled studies, however (Gobel
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and Rollnik), there was a standardized design with
defined injection sites rather than an individual se-
lection of trigger points. Taking account of this
point, Porta conducted a randomized comparative
trial of tension-type headache treatment with botu-
linum toxin A and methylprednisolone injected
into individual tender points in cranial muscles in
20 patients. A significant decrease in the median
pain score at day 60 after injection of botulinum
toxin A was found compared to methylpred-
nisolone. All patients treated with botulinum toxin
A experienced a gradual decrease in median pain
severity scores at 30 days and 60 days after treat-
ment. The beneficial effects of botulinum toxin A
continued to increase 60 days after injection,
whereas the effects of steroid therapy at this time
point began to decline. Without a placebo group,
however, it is not possible to assess the methodol-
ogy or significance of this trial (25).

Thus, an important finding of experience to
date with botulinum toxin A in therapy of tension-
type headache is that the injection should be per-
formed at the site of the pain or the trigger points,
and not on a standardized basis. Just as the injec-
tion is made specifically into the affected muscle
in the treatment of dystonia cases, this must also be
done in the treatment of pain. It is essential that
this crucial point be observed in future controlled
studies and in open use. However, this point was
contradicted in a study by Padberg et al. They con-
ducted a randomized, placebo-controlled clinical
trial to prove the efficacy of botulinum toxin for
chronic tension-type headache. Patients were ran-
domly assigned to receive botulinum toxin (maxi-
mum 100 U) or placebo (saline) in muscles with
increased tenderness. After 12 weeks there was no
significant difference between the two treatment
groups in decrease of headache intensity on Visual
Analog Scale (VAS), mean number of headache
days, headache hours per day, days on which
symptomatic treatment was taken, and number of
analgesics taken per day. There was also no signif-
icant difference in patients’ assessment of im-
provement after week 4, 8 and 12. Botulinum toxin
was not proven effective in the treatment of
chronic tension-type headache. Therefore, in-
creased muscle tenderness might not be as impor-
tant in the pathophysiology of chronic tension-type
headache as believed (26).

Another factor to consider is the range of doses
of botulinum toxin A used, which in the positive
studies ranged from 15 – 100 U or 160 – 200 U of
Dysport; the total dose injected would appear to be
of secondary importance. Schulte-Mattler et al.
(2004) conducted a follow-up study from their pre-
vious open-label study in 1999. This study was a

prospective, multicenter, randomized, double-
blind, placebo-controlled trial. Multiple pericranial
muscles (frontalis, temporalis, sternocleidomas-
toid, auricularis, occipitalis, splenius capitus,
semispinalis capitus, and trapezius) of 107 patients
with chronic tension-type headache were treated
either with 500 U of botulinum toxin (Dysport) or
with placebo. The diagnosis was made strictly fol-
lowing the IHS criteria. Injections were made fol-
lowing a fixed scheme and not adjusted to the pa-
tient’s symptoms. Patients kept a headache diary
that was used to calculate the area under the curve
at 6 weeks before and 12 weeks after the treatment
as the main effect measure. Secondary effect mea-
sures were the number of days with headache, the
number of days with intake of analgesics, the du-
ration of nocturnal sleep, and the Beck Depression
Inventory score. The results showed that there
were no significant differences between the verum
group and the placebo group in any of these vari-
ables. In addition, seven of the patients of the
verum group had transient weakness of the eyelids,
the neck, or both, indicating that a higher dose than
used in this study does not seem sensible for the
treatment of headache. The study significantly
concluded that botulinum toxin A cannot be rec-
ommended for patients with chronic tension-type
headache who do not sufficiently respond to the
established therapeutic strategies (7).

It would also appear to be significant that a
higher efficacy seems to result in cases where both
migraine and tension-type headache exist. Most
studies dealt with either one syndrome or the other
(27). Klapper et al. treated patients with chronic
daily headache in a double-blind, placebo-con-
trolled trial using 25.5 – 72.5 U of Botox. In a sub-
group with 2 injection regions they found a reduc-
tion in headache duration and in frequency of mod-
erate and severe headaches (28). Wheeler achieved
the same results in a group of 4 patients with
chronic headaches associated with pericranial
muscle tension, which had failed to respond to pro-
longed conventional treatment. The patients were
injected in multiple sites with a total of 100 – 200
U of Botox. All of them had a significant reduction
in headache severity and frequency with concomi-
tant reduction in medication use for up to 8 months
after treatment (29).

Additional studies of the prophylactic effect of
botulinum toxin A on tension-type headache were
either not controlled, had no exact diagnosis, had
too few patients or did not define the reduction of
headache frequency as the primary endpoint.

Klapper et al. enrolled 56 patients in their
study. However, they separated them into four sub-
groups, and no exact headache diagnosis (“chronic
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headache”) was given. Treatment with botulinum
toxin A in both frontal and suboccipital sites
caused a significant reduction of headache for one
subgroup compared with the other three subgroups
(28). The open study of Robbins with 79 patients
treated with 24 U of Botox A had only “daily
headache” as the diagnosis. After a control period
of 3 months, 30% of the patients showed good or
moderate improvement; 70% had no relief (30).

Rollnik et al., in another study, examined the
efficacy of 500 U of botulinum toxin A (Dysport)
in chronic tension-type headache and also studied
the electromyography (EMG) activity of different
face and neck muscles. The study was placebo
controlled and parallel grouped (four patients in
each group). Although the EMG activity was sig-
nificantly reduced by botulinum toxin A, there was
no effect on the headache (31).

Conclusion

Botulinum toxin A represents a completely
new treatment option for patients with chronic pain
syndromes, especially tension-type headaches. At
this time, clinicians may consider botulinum toxin
as a treatment for headache disorders in patients
who cannot tolerate or do not benefit from stan-
dard therapies.

In our current review, the results were contra-
dictory and inconclusive. In evaluating the open
design studies, all but one seemed to show a favor-
able response to the treatment of tension type-
headache with Botox. However, in the double-
blind, placebo-controlled trials the results were
contradictory for the efficacy of botulinum toxin.
This may be due to the fact that varying doses of
Botox were used. There were also differing injec-
tion sites: some researchers used individual injec-
tion sites or most tender muscles while in other
studies there was a standardized injection design.
In our own practice, patients receive a total of 100
units of Botox at standardized sites (suboccipital,
frontalis, temporalis, and glabellar). Another as-
pect is the frequency of treatment. In the studies
reviewed, it was shown that there was a cumulative
effect with subsequent injections.

Therefore, further evidence is needed to deter-
mine whether this agent can serve as a first-line
therapy for patients with less refractory headaches,
and to determine optimal injection sites, doses, and
frequency of treatment.
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