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Intramuscular injection with botulinum toxin is an evidence-
based treatment for cervical dystonia. The injection is evidently
accompanied by a certain degree of local injection site pain, but
is generally well tolerated.

We report four cervical dystonia cases who were inadvertently
injected with botulinum toxin type A (Dysport®) reconstituted
in sterile water instead of isotonic saline. All patients reported
intense injection site pain at the moment of injection, perceived
as much more intense than previous injections (Table 1). No

other symptoms were reported. The pain improved rapidly over
a couple of minutes but persisted to a lesser degree for 2 hours to
2 days. Effectivity of the botulinum toxin treatment was compa-
rable to previous injections in all patients regarding effect latency,
effect duration and symptom improvement as measured on a
visual analogue scale.

These cases highlight the importance of proper reconstitution
of botulinum toxin (ie, in preservative-free sterile saline 0.9%), as
dissolution in sterile water generates intense injection site pain.

TABLE 1 Characteristics of patients injected with botulinum toxin (Dysport®) reconstituted in sterile water

Subject 1 Subject 2 Subject 3 Subject 4

Sex M M F F

Age (yr) 73 44 59 67

Botulinum treatment

Duration (yr) 21 19 5 12

Dose (IU) 460 260 120 540

Tsui score

Saline* 10.8 2.8 6 10.3

Sterile water 12 4 7 12

Effect latency

Saline* (w) 1.5 1.4 1.6 1.5

Sterile water (w) 2 1.5 1 1 day

Effect duration
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To our knowledge, this finding has not as such been reported
before. However, it is in line with a recent proposed model to
investigate pain, that is, intramuscular injection of sterile water or
hypertonic saline.1 Clinicians are probably unaware of this associ-
ation, as a survey amongst dermatological surgeons revealed 3.5%
of them to reconstitute botulinum toxin in sterile water.2 Next
to safeguarding proper reconstitution, several other measures
have been reported to decrease injection site pain including
precooling with ice, topical lidocaine administration, injection
needles with smaller diameter, as well as dilution in lidocaine,
preservative-containing saline or pH-normalized solutions.

Mechanistically, the injection of a hypotonic fluid generates a
sudden osmotic gradient in the muscle tissue leading to a seri-
ously disturbed cellular osmotic homeostasis and hence pain.
Botulinum toxin itself is probably not involved in additional pain
generation, as injection of pure saline is as painful as botulinum
toxin type A dissolved in saline.3

Despite the adverse effect of increased injection site pain, these
cases indicate that the clinical effectivity of botulinum toxin is
probably not affected by dissolution in sterile water instead of
saline. As sodium chloride has been reported to facilitate dissocia-
tion of free neurotoxin, a certain impact on the pharmacological
potency of botulinum toxin can however not be excluded.4 Yet,
this potential impact does not seem to be of clinical importance.
This finding might be helpful in counseling future patients in the
event of improper reconstitution.

To conclude, cervical dystonia treatment with intramuscular
injection of botulinum toxin reconstituted in sterile water instead
of saline is probably equally effective but is associated with tran-
sient intense injection site pain.
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TABLE 1 Continued

Subject 1 Subject 2 Subject 3 Subject 4

Saline* (w) 8.7 8.2 7.6 7.3

Sterile water (w) 7 7.5 8 8

Dystonia improvement (VAS)

Saline* 3.1 1.1 1 3.5

Sterile water 3 3 3 6

Injection site pain

Intensity Moderate Moderate Moderate Severe†

Duration 2 days 1 day 2 hr 1 day

Following parameters are described for four patients; sex, age, duration of treatment with botulinum toxin, current botulinum toxin dose, Tsui score5 at time of next treat-
ment (ie, approximately 3 months after injection), latency to onset of effect on dystonia, duration of effect on dystonia, extent of dystonia improvement (the latter three
parameters were obtained retrospectively at the next injection session approximately 3 months later), intensity and duration of injection site pain.
Abbreviations: yr, years; IU, international units; w, weeks; VAS, visual analogue scale; S, saline; W, sterile water; *, mean of previous 10 injections; †, leading to
presyncope.
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