(Affiliated by the Tamil Nadu Dr. M. G. R. Medical University, Chennai.)
Saravanampatti Post, Coimbatore — 641 035, T.N

NSO oE

UNIT 1: NEUROANATOMY AND NEUROPHYSIOLOGY

1. Elderly Patient's Balance Issue Post-Stroke

Mr. Singh, a 75-year-old retiree, reports difficulty maintaining balance while walking after a
recent stroke. You observe his gait: wide base, ataxic steps, and compensatory arm swing,
suggesting cerebellar involvement. Posture shows forward lean, increasing fall risk. History
includes hypertension and right hemispheric infarct. Real-time walking reveals limited
coordination and dysmetria, with pyramidal tract impairment suspected. Analyze neural
pathways and synaptic transmission in balance control.

Options for Intervention:

A. Vestibular ball exercises.

B. Balance training with tilt board.
C. Educate on assistive device use.

D. Sensory re-education therapy.

Structured Reasoning:

Compare options on neurophysiological accuracy (synaptic equilibrium), safety (fall
prevention), efficiency (functional recovery), resources (low-cost tools), long/short-term
impact (neural plasticity vs. relief), ethics (autonomy). Option A accurately stimulates
cerebellar synapses, safe for stroke, moderate resources, long-term plasticity, ethically
empowers. Option B builds coordination long-term but risks short-term instability, less
safe initially. Option C reduces dysmetria via support, efficient, low-cost, ethical, but short-
term focused. Option D relieves sensory deficits but lacks pathway correction. Best: C for
efficiency and ethics, transitioning to A for neural stability.
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2. Young Adult's Coordination Deficit in Cerebellar Ataxia

At a neurology clinic, 28-year-old Priya complains of uncoordinated movements during
daily tasks. You observe her actions: intention tremor and overshooting, overloading
cerebellar pathways. Real-time motion shows Purkinje cell lag, indicating synaptic
dysfunction. History: viral infection. Analyze cerebellar structure and function in dynamic
coordination.

Options for Intervention:

A. Modify tasks to simple patterns.
B. Coordination exercises with PNF.
C. Strengthen core muscles.

D. Rest for two weeks.

Structured Reasoning:

Evaluate accuracy (cerebellar synaptic alignment), safety (tremor stress), efficiency (return
to function), resources (therapy sessions), long/short-term (plasticity vs. rest), ethics
(daily goals). A corrects neural pathways by reducing complex synapses, safe, efficient via
education, low resources, long-term prevention, ethical. B supports cerebellar function,
safe, moderate resources, short-term relief. C builds stability long-term, accurate but less
immediate. D ensures safety but inefficient, no neurophysiological focus. Optimal: A for
accuracy and ethics, with B as adjunct.
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3. Office Worker's Sensory Loss Post-Nerve Injury

During a wellness check, 35-year-old Raj reports numbness in hands after repetitive strain.
Real-time: typing shows altered sensation and weak grip, stressing peripheral nerves.
History: desk job. Neuron tenderness noted, suggesting synaptic disruption. Analyze
peripheral nerve anatomy and neurophysiology in sensory processing.

Options for Intervention:

A. Ergonomic adjustments for neutral posture.
B. Sensory stimulation hourly.

C. Strengthen peripheral muscles.

D. Nerve brace during work.

Structured Reasoning:

Assess accuracy (neural synaptic equilibrium), safety (repetitive neuropathy), efficiency
(work integration), resources (equipment), long/short-term (plasticity vs. relief), ethics
(productivity). A aligns neural pathways accurately, safe, efficient setup, moderate
resources, long-term, ethical. B relieves deficits, safe, low resources, short-term focus. C
builds endurance long-term, accurate but slow. D stabilizes safely but restricts
transmission, less efficient. Best: A for neurophysiological correction and ethics.
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4. Athlete's Tremor in Extrapyramidal Disorder

At a sports clinic, 30-year-old Vikram reports resting tremor during rest periods. You
observe: pill-rolling motion and rigidity, overloading extrapyramidal system. Real-time
shows basal ganglia asymmetry. History: family predisposition. Analyze extrapyramidal
pathways and synaptic function in motor control.

Options for Intervention:

A. Rhythmic movement coaching.
B. Dopamine-supportive exercises.
C. Deload training intensity.

D. Isometric holds.

Structured Reasoning:

Compare accuracy (extrapyramidal synaptic equilibrium), safety (rigidity shear), efficiency
(performance), resources (coaching), long/short-term (plasticity vs. load), ethics (athletic
goals). A corrects pathway alignment accurately, safe, efficient, no resources, long-term,
ethical. B supports synapses, safe, moderate resources, short-term. C reduces stress safely
but inefficient. D builds stability, accurate but slow. Optimal: A for precision and ethics.

(Word count: 150)
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5. Post-Injury Sensory Dysfunction in Spinal Cord Lesion

Following spinal injury recovery, 50-year-old Anita struggles with sensation during ADL.
Real-time: touching shows limited perception and compensatory movements, disrupting
spinal tracts. History: trauma 6 weeks ago. Focus on neuron mechanics and synaptic
equilibrium in sensory tasks.

Options for Intervention:
A. Active-assisted sensory stimulation.
B. Heat therapy pre-task.
C. Passive neural gliding.

D. Splint in functional position.

Structured Reasoning:

Gauge accuracy (synaptic restoration), safety (nerve tissue), efficiency (home use),
resources (tools), long/short-term (plasticity vs. relief), ethics (independence). A
accurately promotes spinal neuron function, safe, efficient, low resources, long-term,
ethical. B aids short-term sensitivity, safe. C risks overstimulation, resource-heavy. D
stabilizes but limits transmission. Best: A for neurophysiological focus.
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6. Driver's Coordination Strain from Cerebellar Issue

At a rehab session, 40-year-old Lena reports unsteady steering after mild trauma.
Observation: grip with dysmetria (20°), compressing cerebellar synapses. Real-time
driving shows deviation. No major history. Analyze cerebellar forces and neural levers.

Options for Intervention:

A. Adjust steering ergonomics.
B. Grip coordination cues.

C. Strengthen arm stabilizers.

D. Padding for support.

Structured Reasoning:

Assess accuracy (cerebellar synaptic equilibrium), safety (neural load), efficiency (drive),
resources (adjustments), long/short-term (plasticity vs. comfort), ethics (mobility). A
reduces dysmetria accurately, safe, efficient, low resources, long-term, ethical. B corrects
dynamically, efficient. C builds endurance, slow. D cushions short-term, moderate
resources. Best: A for accuracy.

(Word count: 149)
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7. Child's Motor Delay from Pyramidal Tract Issue

School screening: 8-year-old Tim shows delayed walking under load. Real-time: spastic
steps and flexion, stressing pyramidal system. Daily activities affected. Analyze neural load
on pediatric neurons.

Options for Intervention:

A. Assistive walker with balance.
B. Lighten activity load.

C. Posture education.

D. Weekly neural stretches.

Structured Reasoning:

Compare accuracy (pyramidal synaptic levers), safety (growth neurons), efficiency (school),
resources (aids), long/short-term (plasticity vs. relief), ethics (child development). A
balances pathways accurately, safe, efficient, moderate resources, long-term, ethical. B
reduces force, safe. C educates, efficient. D aids short-term. Best: A for neurophysiological
correction.

(Word count: 148)
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8. Performer's Tremor in Extrapyramidal Flick

Studio: 25-year-old Eva reports shaky flicks in routine. Real-time: excessive deviation,
overloading basal ganglia synapses. Rehearsals daily. Analyze dynamic neural motion and
pathways.

Options for Intervention:
A. Modify motion to neutral.
B. Supportive neural sleeve.
C. Strengthen stabilizers.

D. Reduce intensity.

Structured Reasoning:

Evaluate accuracy (extrapyramidal synaptic levers), safety (neural strain), efficiency
(performance), resources (sleeve), long/short-term (plasticity vs. rest), ethics (artistic
goals). A aligns neurons accurately, safe, efficient, no resources, long-term, ethical. B
supports, short-term. C strengthens, slow. D reduces load, inefficient. Optimal: A for
precision.

(Word count: 150)
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9. Runner's Gait Imbalance from Spinal Cord Issue

Trail: 32-year-old Alex complains of uneven swing post-injury. Observation: altered
posture and weak steps, stressing spinal synapses. History: minor fall. Analyze spinal cord
structure in motion equilibrium.

Options for Intervention:
A. Gait retraining program.
B. Spinal support brace.

C. Core strengthening.

D. Rest period.

Structured Reasoning:

Assess accuracy (spinal synaptic alignment), safety (cord stress), efficiency (running),
resources (program), long/short-term (neural recovery vs. relief), ethics (fitness). A
corrects pathways accurately, safe, efficient, low resources, long-term, ethical. B supports
stability, short-term. C builds long-term, slow. D safe but inefficient. Best: A for
neurophysiological correction.
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10. Senior's Cognitive Slip from Hemispheric Deficit

Community: 68-year-old Rao reports memory lapses in tasks. Observation: hesitant actions
and disorientation, suggesting hemispheric synaptic issues. History: mild CVA. Analyze
cerebral hemispheres in functional equilibrium.

Options for Intervention:

A. Cognitive neural exercises.

B. Memory aids education.

C. Strengthen attention muscles.

D. Ice therapy for relief.

Structured Reasoning:

Compare accuracy (hemispheric synaptic equilibrium), safety (cognitive strain), efficiency
(daily tasks), resources (tools), long/short-term (plasticity vs. relief), ethics
(independence). A stimulates synapses accurately, safe, efficient, low resources, long-term,
ethical. B supports short-term, efficient. C builds indirectly, slow. D relieves but lacks
correction. Best: A for efficiency and ethics.

(Word count: 151)



