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Understanding upper motor neurone syndrome (UMNS) and its hallmark symptom, spasticity, is
crucial for effective neurological care. This article delves into the neurophysiological
mechanisms underlying UMNS and spasticity, exploring the latest clinical management strategies
within the context of Cambridge Medicine's rigorous approach to neurological rehabilitation. We
will examine various therapeutic interventions, emphasizing their efficacy and limitations. Key
areas we will cover include spasticity management, muscle spasticity, neurological
rehabilitation, and the pathophysiology of spasticity.

Understanding Upper Motor Neurone Syndrome (UMNS)
Upper motor neurone syndrome arises from damage to the descending motor pathways originating in
the brain's cortex and brainstem. This damage disrupts the intricate communication network
controlling voluntary movement. Instead of a loss of movement, as seen in lower motor neuron
lesions, UMNS manifests with a complex array of symptoms. These include:

Increased muscle tone (spasticity): This is a velocity-dependent increase in muscle tone,



Upper Motor Neurone Syndrome And Spasticity Clinical Management And Neurophysiology Cambridge Medicine

Upper Motor Neurone Syndrome And Spasticity Clinical Management And Neurophysiology Cambridge
Medicine

2

characterized by a clasp-knife phenomenon (initial resistance followed by sudden giving
way). This is a core element in the clinical presentation of UMNS and a focus of this
article.
Weakness: While not as profound as in lower motor neuron syndromes, weakness is present and
often contributes to functional impairment.
Hyperreflexia: Exaggerated deep tendon reflexes indicate disruption of the normal
inhibitory control exerted by the upper motor neurons.
Clonus: Rhythmic involuntary muscle contractions following a quick stretch reflex.
Extensor plantar response (Babinski sign): Dorsiflexion of the big toe and fanning of other
toes upon stimulation of the sole of the foot.
Loss of fine motor control: Difficulty with delicate movements and precise coordination.

The severity and specific manifestation of these symptoms vary significantly depending on the
location and extent of the upper motor neuron damage, whether from stroke, multiple sclerosis,
cerebral palsy, spinal cord injury, or other neurological conditions.

The Neurophysiology of Spasticity: A Cambridge Medicine
Approach
The precise mechanisms driving spasticity are complex and not fully understood. However,
Cambridge Medicine's research has contributed significantly to our understanding. The
prevailing theories emphasize alterations within the spinal cord's reflex circuitry.
Specifically:

Changes in alpha-motoneuron excitability: Loss of inhibitory input from supraspinal centers
leads to increased excitability of alpha-motoneurons, the final common pathway for muscle
contraction.
Alterations in Ia afferent feedback: Ia afferents, responsible for the stretch reflex,
become hyperactive, further contributing to the increased muscle tone.
Disinhibition of excitatory interneurons: Loss of inhibitory interneurons allows for
unchecked excitation within the spinal cord.
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Synaptic plasticity: Long-term changes in synaptic strength contribute to the persistent
nature of spasticity.

Understanding these intricate neurophysiological processes is crucial for developing targeted
and effective treatments. Cambridge Medicine's research focuses on translating this
understanding into improved clinical practice.

Clinical Management of Spasticity: A Multimodal Approach
Managing spasticity effectively requires a multimodal approach tailored to the individual
patient's needs and the underlying cause. The approach often integrates pharmacological and
non-pharmacological strategies. This is particularly emphasized within the Cambridge Medicine
framework.

Pharmacological Interventions:

Baclofen: A GABA-B receptor agonist, baclofen reduces presynaptic neurotransmitter release,
decreasing excitability within the spinal cord. It's often administered orally, but
intrathecal baclofen pumps are used for severe cases.
Tizanidine: An alpha-2 adrenergic agonist, tizanidine reduces presynaptic calcium influx,
reducing neurotransmitter release.
Benzodiazepines: These drugs enhance the inhibitory effects of GABA, offering some benefit
in managing spasticity.
Dantrolene: This drug acts directly on the skeletal muscle, reducing the release of calcium
from the sarcoplasmic reticulum, thus weakening muscle contraction. However, it carries a
risk of liver toxicity.

Non-Pharmacological Interventions:

Physical Therapy: Regular stretching, strengthening exercises, and functional training are
crucial for maintaining mobility and improving quality of life. Cambridge Medicine
emphasizes a highly individualized approach to physical therapy, incorporating advanced
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techniques and technology.
Occupational Therapy: Occupational therapists work to adapt daily living tasks and
activities to minimize the impact of spasticity.
Orthoses and Splints: These can help to support affected limbs, prevent contractures, and
improve functional capabilities.
Botox injections: Botulinum toxin type A injections directly weaken spastic muscles by
blocking acetylcholine release at the neuromuscular junction, offering a targeted approach
to spasticity management.
Surgery: Selective dorsal rhizotomy or other surgical interventions may be considered in
severe cases refractory to other treatments.

Neurological Rehabilitation: A Cornerstone of Cambridge
Medicine's Approach
Neurological rehabilitation plays a pivotal role in managing the impact of UMNS and spasticity.
The principles of neuroplasticity underpin Cambridge Medicine's rehabilitation programs,
focusing on retraining the nervous system to improve function. This includes:

Task-specific training: Practicing movements relevant to daily life encourages functional
recovery.
Constraint-induced movement therapy: Restricting the use of unaffected limbs promotes
increased use of the affected limb and enhances neural reorganization.
Virtual reality therapy: Immersive virtual environments provide engaging and motivating
contexts for rehabilitation exercises.
Robotics-assisted therapy: Robotic devices provide precise and controlled movement
assistance, promoting recovery and enhancing motor learning.

These strategies are integrated within a holistic care plan, often involving collaboration
between neurologists, physiotherapists, occupational therapists, and other healthcare
professionals.



Upper Motor Neurone Syndrome And Spasticity Clinical Management And Neurophysiology Cambridge Medicine

Upper Motor Neurone Syndrome And Spasticity Clinical Management And Neurophysiology Cambridge
Medicine

5

Conclusion
Upper motor neurone syndrome and its associated spasticity present significant challenges for
patients. However, significant advancements in understanding the neurophysiology of UMNS and
the development of effective clinical management strategies, including those pioneered at
Cambridge Medicine, offer hope for improved outcomes. A comprehensive and individualized
approach incorporating pharmacological, non-pharmacological, and rehabilitation interventions
is key to maximizing functional abilities and improving the quality of life for individuals
affected by UMNS. Continuous research into the underlying mechanisms and development of new
therapies promise further improvements in the future.

FAQ
Q1: What is the difference between spasticity and rigidity?

A1: While both involve increased muscle tone, they differ in their characteristics. Spasticity
is velocity-dependent; resistance to passive movement increases with the speed of movement,
exhibiting a clasp-knife phenomenon. Rigidity, often seen in Parkinson's disease, is velocity-
independent; resistance is constant regardless of the speed of movement.

Q2: Can spasticity be cured?

A2: There is no cure for spasticity, as it is a symptom of underlying neurological damage.
However, effective management strategies can significantly reduce its severity and improve
functional abilities. The goal is not necessarily to eliminate spasticity completely, but to
manage it to optimize the patient's quality of life.

Q3: What are the potential side effects of baclofen?

A3: Baclofen can cause side effects such as drowsiness, dizziness, nausea, and weakness.
Intrathecal baclofen pumps can cause more serious side effects, including withdrawal symptoms
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if the pump malfunctions.

Q4: How is spasticity diagnosed?

A4: Diagnosis involves a thorough neurological examination focusing on muscle tone, reflexes,
and the presence of other UMNS signs. Imaging studies such as MRI may help identify the
underlying cause of the spasticity.

Q5: Is Botox a permanent solution for spasticity?

A5: No, Botox injections provide temporary relief, typically lasting several months. Repeat
injections are often necessary to maintain the therapeutic effects.

Q6: What role does physical therapy play in managing spasticity?

A6: Physical therapy is crucial for maintaining range of motion, preventing contractures, and
improving functional mobility. It helps to counteract the effects of spasticity and promote
neuroplasticity.

Q7: What are the long-term implications of untreated spasticity?

A7: Untreated spasticity can lead to contractures, joint deformities, pain, skin breakdown, and
significant functional limitations, impacting independence and quality of life.

Q8: What are the future implications of research in spasticity management?

A8: Future research will likely focus on developing more targeted and effective treatments with
fewer side effects, potentially including novel pharmacological agents, advanced
neuromodulation techniques, and further refinements in rehabilitation strategies guided by an
advanced understanding of neuroplasticity and personalized medicine. Cambridge Medicine
continues to be at the forefront of this research.

Upper Motor Neurone Syndrome and Spasticity: Clinical Management and Neurophysiology – A
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Cambridge Medicine Perspective

Introduction:

Understanding the intricacies of upper motor neurone syndrome (UMNS) and its expression as
spasticity is essential for successful clinical management. This piece offers a comprehensive
analysis of UMNS and spasticity, leveraging on the established foundations of Cambridge
medicine. We will examine the neurophysiological mechanisms of spasticity, analyze current
clinical approaches for appraisal and management, and emphasize future directions in this
evolving field.

Neurophysiology of Spasticity:

Spasticity, a characteristic of UMNS, is characterized as velocity-dependent elevation in
muscle tone with amplified tendon reflexes. This event arises from injury to the descending
motor pathways in the central nervous system. This disruption causes to changes in the
equilibrium between excitatory and dampening neural impulses to the alpha motor neurons.

Several signaling molecules, such as GABA and glutamate, play critical roles in controlling
muscle tone. Dysfunction in dampening pathways, particularly those controlled by GABA,
contributes significantly to the emergence of spasticity. Furthermore, abnormal neuronal
plasticity additionally intensifies the condition.

Clinical Assessment and Diagnosis:

Accurate assessment of spasticity is crucial for personalizing effective treatment plans.
Clinical evaluation involves measuring muscle tone using various metrics , such as the Modified
Ashworth Scale (MAS) and Tardieu Scale. These methods offer a measurable evaluation of
spasticity severity .

In addition to the clinical examination, a detailed patient history is crucial to pinpoint the
underlying origin of the UMNS. Brain imaging techniques, such as magnetic resonance imaging
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(MRI) and computed tomography (CT) scans, might be utilized to locate lesions in the brain
nervous system.

Clinical Management Strategies:

Intervention of spasticity aims to lessen muscle tone, enhance range of motion, and enhance the
patient's overall well-being . A multidisciplinary method , incorporating medical
professionals, movement specialists, occupational therapists, and speech-language pathologists,
is often essential .

Pharmacological interventions occupy a significant role in spasticity control. Baclofen,
tizanidine, and dantrolene are amongst the widely prescribed medications. These pharmaceuticals
function through various mechanisms to reduce muscle tone and spasticity.

In addition to pharmacological interventions, non-drug approaches play a essential role. These
include physical therapy , occupational therapy, and additional restorative measures .
Physiotherapy focuses on stretching muscles, improving range of motion, and building weak
muscles. Occupational therapy aims to improve daily skills and independence .

Future Directions:

Study into the neural mechanisms of spasticity is ongoing . Advances in imaging technology
techniques and cellular studies are providing valuable understanding into the disease processes
of spasticity. This understanding is driving to the design of novel treatment approaches .

Conclusion:

Upper motor neurone syndrome and spasticity pose a considerable clinical problem . However, a
detailed comprehension of its neural mechanisms , coupled with a multidisciplinary strategy to
management , allows for successful management and enhanced outcomes for affected individuals.
Persistent research and development in this area are crucial for further advancements in the
health of those coping with UMNS and spasticity.



Upper Motor Neurone Syndrome And Spasticity Clinical Management And Neurophysiology Cambridge Medicine

Upper Motor Neurone Syndrome And Spasticity Clinical Management And Neurophysiology Cambridge
Medicine

9

Frequently Asked Questions (FAQ):

Q1: What are the common causes of upper motor neurone syndrome?

A1: Common causes include stroke, multiple sclerosis, traumatic brain injury, cerebral palsy,
and spinal cord injury.

Q2: How is spasticity diagnosed?

A2: Diagnosis involves a thorough clinical evaluation, including evaluation of muscle tone
using scales like the MAS and Tardieu Scale, as well as brain imaging to locate primary damage
.

Q3: Are there any non-drug treatments for spasticity?

A3: Yes, non-medication methods such as movement therapy, occupational therapy, support
devices, and botulinum toxin injections are frequently used .

Q4: What is the long-term outlook for individuals with spasticity?

A4: The long-term outlook varies greatly depending on the causal condition , the severity of
spasticity, and the effectiveness of management. Several individuals experience considerable
enhancement in function and quality of life with appropriate intervention .
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