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Chapter 25 Muscle Relaxants

Nerves and Movement

· Nerves that regulate Posture, balance, and movement  are the spinal motor neurons

· These neurons influenced by higher-level brain activity in:

· Cerebellum and basal ganglia--provide coordination of contractions

· Cerebral cortex--allows conscious thought to regulate movement.

Spinal Reflexes
· Simple, involving an incoming sensory neuron and an outgoing motor neuron

· Complex, involving interneurons that communicate with the related centers in the brain. 
· Simple reflex arcs involve sensory receptors in the periphery and spinal motor nerves. 
Brain Control

Different fibers control different types of movements. 
· Pyramidal tract-Fibers that control precise, intentional movement within the CNS.
· Extrapyramidal tract-Cells from the cerebral cortex as well as from several subcortical areas, including the basal ganglia and the cerebellum. 
· Modulates or coordinates unconsciously controlled muscle activity, and it allows the body to make automatic adjustments in posture or position and balance. 
· Extrapyramidal tract controls lower-level, or crude, movements.
Muscle Spasm

· Thought that spasms are caused by flood of sensory impulses coming to spinal cord from injured area
Muscle Spasticity

· Muscle spasticity is the result of damage to neurons within the CNS

· Spasticity may result from  increase in excitatory influences or decrease in inhibitory influences within CNS
Centrally Acting Skeletal Muscle Relaxants
· Centrally acting skeletal muscle relaxants work in the CNS to interfere with the reflexes that are causing the muscle spasm 

· Possible depression must be anticipated with their use
· Interfere with cycle of spasm and pain
· Work in brain and spinal cord
Therapeutic Actions and Indications

· Spasmolytics-destroy spasms
· Exact mechanism of action of these skeletal muscle relaxants not known,
· Thought to involve action in the upper or spinal interneurons
Contraindications and Cautions

· Heart rate less than 40
· Any known allergy 
· Rheumatic disorders
· History of epilepsy because the CNS depression and imbalance caused by these drugs may exacerbate the seizure disorder;
· Cardiac dysfunction because muscle function may be depressed
· Muscle weakness that the drugs could make much worse
Adverse Effects

· Frequently seen adverse effects relate to CNS depression: drowsiness, fatigue, weakness, confusion, headache, and insomnia. 
· GI disturbances:  nausea, dry mouth, anorexia, and constipation
· Hypotension
Clinically Important Drug–Drug Interactions

· Do not give with any other CNS depressants: barbiturates, benzodiazepines, narcotics, alcohol, antihistamines
Nursing Considerations
· Screen for allergies to these drugs; cardiac depression, epilepsy, muscle weakness, rheumatic disorder; pregnancy or lactation; and renal or hepatic dysfunction. 
· HR less than 40-do not admin
Implementation with Rationale

· Provide additional measures to relieve discomfort—heat, rest for the muscle, NSAIDs, positioning

· Discontinue the drug at any sign of hypersensitivity reaction or liver dysfunction to prevent severe toxicity
· If using baclofen (prototype), taper drug slowly over 1 to 2 weeks to prevent the development of psychoses and hallucinations. 
· Monitor respiratory status 
· Provide thorough patient teaching, including drug name, prescribed dosage, measures for avoidance of adverse effects, warning signs that may indicate possible problems, and the need for monitoring and evaluation
Evaluation

· Monitor the effectiveness of comfort measures and compliance with the regimen.

Centrally Acting Skeletal Muscle Relaxants

	Drug Name
	Usual Indications

	baclofen (Lioresal)
Prototype
	· Muscle spasticity, spinal cord injuries

· taper drug slowly over 1 to 2 weeks to prevent the development of psychoses and hallucinations.

	carisoprodol (Soma)
	· Relief of discomfort of acute musculoskeletal conditions in adults

· Safer in elderly patients

	cyclobenzaprine (Flexeril)
	· Relief of discomfort of acute musculoskeletal conditions in adults

· Widest prescribed, with fewest SE

	metaxalone (Skelaxin)
	· Relief of discomfort of acute musculoskeletal conditions

· Pediatric dose for children older than 12

	methocarbamol (Robaxin)
	Relief of discomfort of acute musculoskeletal conditions in adults; tetanus


Direct-Acting Skeletal Muscle Relaxants
· Treating (general) spasticity that directly affects peripheral muscle contraction. 

· Injected directly into muscle fibers
· Botulinum toxins A and B bind directly to the receptor sites of motor nerve terminals and inhibit the release of acetylcholine, leading to local muscle paralysis. 
· Are injected locally and used for specific muscle groups.
Therapeutic Actions and Indications

· Dantrolene acts within skeletal muscle fibers, interfering with release of calcium from muscle tubules
· Prevents the fibers from contracting. 
· Does not interfere with neuromuscular transmissions
· Does not affect the surface membrane of skeletal muscle.

· Indicated for control of spasticity resulting from upper motor neuron disorders, including spinal cord injury, myasthenia gravis, muscular dystrophy, and cerebral palsy  
Contraindications and Cautions

· Allergy

· Spasticity that contributes to locomotion, upright position, or increased function, which would be lost if that spasticity were blocked

· Active hepatic disease, which might interfere with metabolism of the drug and because of known liver toxicity

· Lactation because the drug may cross into breast milk and cause adverse effects in the infant
· Women and in all patients older than 35 years because of increased risk of potentially fatal hepatocellular disease 
· Cardiac disease
Adverse Effects

· Fatigue, weakness, confusion
· GI irritation
· Enuresis
Drug Interactions

· Combined with estrogens, incidence of hepatocellular toxicity is apparently increased

· Other drugs that interfere with neuromuscular transmission—neuromuscular junction (NMJ) blockers

Nursing Considerations 

· Known allergies to these drugs; cardiac depression; epilepsy; muscle weakness; respiratory depression; pregnancy and lactation; and renal or hepatic dysfunction.

Implementation with Rationale

· Discontinue the drug at any sign of liver dysfunction. Very important. Early diagnosis of liver damage may prevent permanent dysfunction.
· Monitor intravenous access sites for potential extravasation because the drug is alkaline and very irritating to tissues.
· Discontinue the drug if diarrhea becomes severe to prevent dehydration and electrolyte imbalance
Evaluation

· Monitor response to drug, and adverse effects such as diarrhea
Direct-Acting Skeletal Muscle Relaxants

	Drug Name
	Usual Indications

	dantrolene (Dantrium)
	· Upper motor neuron-associated muscle spasticity; malignant hyperthermia
· PO route

	botulinum toxin type A (Botox Cosmetic)
	· Improvement of appearance in glabellar lines associated with corrugator or procerus muscle activity in adults;

· Treatment of cervical dystonia

·  Treatment of severe primary axillary hyperhydrosis;

· Treatment of strabismus and blepharospasm associated with dystonia
· IM injection

	botulinum toxin type B (Myobloc)
	· Reduction of severity of abnormal head position and neck pain associated with cervical dystonia
· IM injection


