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What is Botox A and how does it affect spasticity?

Spasticity is a result of damage to the central nervous system in which certain muscles continually receive a message to tighten and contract.  The nerves leading to those muscles, permanently and continually “over-fire”.  This causes stiffness and interferes with movement.  According to Graham (2000), cerebral palsy (CP) is the most common cause of childhood disability.  This disability is characterized by abnormal muscle tone and approximately 80% of the cases are the spastic motor type.  Spasticity and hypertonia are common features of CP.  The increase in muscle tone inhibits the functional use of a limb and leads to an imbalance of muscles, reduced muscle growth and potential deformity (Hoare & Imms, 2004).  Medical treatment options for reducing spasticity include oral medications, rhizotomy, intrathecal baclofen, orthopedic surgery and chemodenervation with Botulinum toxin.  
Chemodenervation with Botulinum toxin A (BtA) injections relax a muscle by inhibiting the release of the neurotransmitter acetylcholine (Wallen, Flaherty, & Waugh, 2007).  This denervation termporarily reduces spasticity and provides an opportunity to affect changes in motor learning (Graham, 2000).  The effects of BtA begin from 24 hours to 7 days post-injection and will last approximately 12-16 weeks.   BtA treatment of focal spasticity is considered safe (Mohamed, Moore, & Rosenbloom, 2001).  Adverse reactions can include pain at the injection site, excessive weakness in the injected muscle or unwanted weakness in adjacent muscles.  Sometimes transient flu-like symptoms or generalized mild weakness and anaphylaxis (although rare) occur.  
Although BtA injections have been used in lower limbs for awhile, BtA injections of the upper limbs in children with CP is a relatively newer medical intervention.  Depending on which muscles are affected, the doctor’s recommendation, and the caregiver’s preference, the injected muscle groups in children may include the shoulder, elbow, forearm, wrist and thumb.  Corry, Cosgrove, and Walsh (1997) conducted a double-blind randomized controlled trial to investigate whether BtA injection into the flexor muscles of the arm and forearm can decrease muscle tone, increase range of motion and improve function of the upper limb in a small sample (n=14) of children with a mean age of 9 years.  The treatment and control groups received occupational therapy.  Data revealed that BtA had a significant effect on reducing muscle tone in the forearm muscles of children in the treatment group.  In another study, Wallen and his colleagues (2007) found that spasticity was significantly reduced in elbow flexors and pronators in a sample of 80 children ages 2-14 years with cerebral palsy who received BtA injections.  The spasticity in these children was reduced at 2 weeks after injection and less so at 3 months after injection.  
Tilton (2004) reported in addition to medical treatment of spasticity, occupational and physical therapists use casting, splinting, passive stretching and facilitation of posture and movement to reduce spasticity in children with CP.    
Is there evidence to support occupational therapy, when used in conjunction with 

Botox A injections in the upper limbs, improves the function of children with CP? 

The studies described above suggest that BtA injections in children with CP reduce spasticity.  However, does this reduction in spasticity caused by BtA injections change a child’s ability to use his or her arms during everyday activities?  If so, can occupational therapy enhance the functional outcomes of BtA injections? 

Occupational therapy uses specifically designed activities and exercises for children to enhance the neurodevelopmental function for self-help, play and school-related tasks.  Botox A injections and occupational therapy used together may help improve functional outcomes for individuals with cerebral palsy.  (Hoare & Imms, 2004; Wallen et.al., 2007).  
Friedman, Diamond, Johnston, and Daffner (2000) studied the effect of BtA combined with therapy on the outcomes of children with cerebral palsy.  They conducted a study of 32 children with CP (range, 1-18 yr; average age 6.9 yr) who received BtA injections.  Each child received OT and PT during the time span at same intervals and intensity as prior to injections.  The study’s results were based on a measure of spasticity (Modified Ashworth Scale) at specific joints and showed that spasticity was significantly reduced by 1 month after injection and continued for 3 months.  By 4 months after injections a trend toward improvement existed, but the results were not significant.  The muscle groups most affected in their study were the elbow flexors and wrist flexors.  In addition, caregiver reports suggested that the combination of BtA and therapy produced favorable results.   
Lowe, Novak and Cusick (2006) conducted a randomized control study of 42 children (range 2-8 yr, mean age 4 yr) with CP.  Both groups received occupational therapy.  The treatment group (n= 21) received one injection series of BtA and the control group received OT alone.  The outcomes were measured using several function-based assessments at 1, 3 and 6 months post-injection series.  Results favored the treatment group on several function-based assessments, including the Goal Attainment Scaling, the Canadian Occupational Performance Measure and the Pediatric Evaluation of Disability Inventory.    

A follow-up study conducted by Lowe et al. (2007), examined whether or not there was a difference in functional outcomes for young children with CP receiving OT if they had repeat injections of BxA.  The researchers continued using the sample of children from the previous study who received BtA and OT for 6 months.  This sample continued with occupational therapy for a total of 30 months and received 3 injections at 0, 6 and 18 months.  The other group received occupational therapy but received only 2 injections, one at 6 months and one at 18 months.  The study used the following function-based assessments: Quality Upper Extremity Screening Tool, Ashworth Measure of Spasticity, the Canadian Occupational Performance Measure, the Pediatric Evaluation of Disability Inventory, and the Goal Attainment Scale to measure the outcomes.  Results showed significant treatment effects after the first and second injections, but there were no differences between the groups by the end of the 30-month trial. 
Wallen, O’Flaherty, and Waugh (2007) conducted a study to examine the effect of therapy as an adjunct to BtA injections on functional outcomes.  Eighty children ages 2-14 years with CP were randomly assigned to four different groups: BtA plus OT, BtA alone, OT alone, and a no-treatment control group.  Results from two function-based assessments favored the BtA plus OT group.  This group achieved a higher score on attainment of functional goals, as measured by the Canadian Occupational Performance Measure and Goal Attainment Scaling. There were no differences in scores between the four groups on other function-based assessments.  However, there was a significant increase in active supination (the motion of turning the palm upward) in the BxA plus OT and BtA groups when compared to the control group at 6 months.   

Conclusions
The evidence from the literature supports the use of Botox-A in the upper limbs in combination with occupational therapy to reduce spasticity and to improve movement and function as measured by some function-based assessments.  Parents and other caregivers reported favorable outcomes when Botox-A and OT were used together.  
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