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Role of Botulinum Toxin Type A in Chronic Pain Management
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ABSTRACT

Botulinum toxin (Botox) is a potent neurotoxin that is produced by the gram-positive, spore-forming, anaerobic

bacterium, Clostridum botulinum. There are 7 known immunologically distinct serotypes of Botox: A, B, C1,
D, E, F, and G. Among them, type A is most useful in clinical field. Since its introduction in the late 1970s, clinical
application for Botox has continued to expand. Its analgesic effect has been used in clinical practice with some
satisfactory results. Significant side effects are uncommon in Botox therapy, but contraindications to treatment
with Botox include pregnancy, the concurrent use of aminoglycoside antibiotics, myasthenia gravis,
Eaton-Lambert syndrome, or known sensitivity to the toxins. And follow-up should be arranged for 4-6 weeks
following the injections, and more than one series of injections may be required to achieve maximal analgesic
response. This review summarizes the clinical therapeutic effects of Botox in different types of chronic pain

and its potential prospects.

(J Pain Auton Disord 2015;4:6-12)
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Figure 1. Botulinum neurotoxins consist of 3 domains. The NH2-
terminal domain (L-chain domain, LC) is a zinc endopeptidase that
represents the catalytic domain expressing the protease activity. The
other two domains (H-chain domain, HC) are the central domain,
whose function is related to the membrane translocation of L-chain
into the neuronal cytosol and the COOH-terminal domain (HC);
which consists of two equally size subdomains and is for the
neurospecific binding.
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Figure 2. When we inject botulinum neurotoxin
type A into the peripheral nociceptive neurons, its
analgesic effect can be direct, peripherally and in-
direct, centrally because of the retrograde transport.
When intrathecally injected, botulinum neurotoxin
Inflammatory type A may inhibit the release of neurotransmitters
pain from central terminals. The analgesic effect may
Release of glutamate, oceur in both periph.eral and antral level at the same
BoNT/A E Directly prevent CGRP, SP o time. BoNT/A, b.otuhnum t(.)xm type A; CNS, central.
—> —»  Peripheral sensitization nervous system; PNS, peripheral nervous system;

Formalin P-Il pain
TRPV expression

CGRP, calcitonin gene-related peptide; SP, substance
P; TRPV1, transient receptor potential vanilloid 1.
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Order Muscle Total recommended dosage, number of sites”
A Corrugatorb 10 Units divided in 2 sites

B Procerus’ 5 Units in 1 site

C Frontails’ 20 Units in 4 sites

D Temporalisb 40 Units in 8 sites

E Occipitalis’ 30 Units divided in 6 sites

F Cervical paraspinsal” 20 Units divided in 4 sites

G Trapezius® 30 Units divided in 6 sites

Total dose 155 Units divided in 31 sites

Figure 3. BOTOX injection protocol for chronic migraine patients: dosing by muscle(s). BOTOX, Botulinum
toxin. “Each intramuscular (IM) injection site = 0.1 mL = 5 units BOTOX; "Dose distributed bilaterally.
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Table 1. Guidelines for headache treatment: Botox dosing of specific muscles

Common injection sites Botox dose (U) Botox dose (U) Number of injection
Muscle Abbreviation per site per muscle (each side) (sites per side)
Fixed site method. Characteristic injection sites
Procerus p 2.5 2.5-10 1-2°
Corrugator supercilii
Medial Mcs 25 2.5 1
Lateral Les 2.5 2.5 1
Frontalis f1, 2 2 20 2-6
Temporalis tl, t2 2.5 30 4-6
Occipitalis (0] 10 20 1-2
Follow the pain method. Common injection sites
Splenius capitis 2 5-7.5 5-15 1-2
Cervical paraspinal cl 5-7.5 5-15 1-2
Masseter M 10-50 10-50 1-2
Trapezius z1, 72 5-10 15-50 3-4
Botox, Botulinum toxin.
*Midline vertical or horizontal relationship.
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