Clinical physiology topics with clinical correlation
(SEMINAR TOPICS)

Clinical physiology is the study of how the body's normal functions are altered by disease. It emphasizes
the integration of basic physiological principles with clinical practice to understand disease mechanisms,
interpret diagnostic tests, and guide treatment strategies. Understanding the physiological basis of a
disease is essential for accurate diagnosis and effective patient care.

Each body system, from the cardiovascular to the renal, relies on a delicate balance of physiological
processes. When these processes are disrupted, the resulting symptoms, signs, and laboratory findings
can be correlated to form a diagnosis.

This approach is fundamental to fields like cardiology, pulmonology, neurology, and endocrinology,
where diagnostic evidence is combined with patient scenarios to strengthen healthcare delivery.

Body system Key t(?plcs n Clinical correlation example Name of students
physiology
Nervous Action Potentials Clinical correlations:
Key concept: e  Multiple Sclerosis (MS):
Generation and Demyelination in CNS slows
propagation of or blocks action potentials.
electrical impulses in ¢ Guillain-Barré Syndrome:
neurons Demyelination in PNS impairs
conduction velocity.
o Hyperkalemia/Hypokalemia
: Alter resting membrane
potential — muscle weakness
or arrhythmias.
o Local Anesthetic Toxicity
(e.g., Lidocaine): Blocks
voltage-gated Na* channels —
prevents AP propagation.
Synaptic Clinical correlations:
Transmission
e Myasthenia Gravis:
Key concept: Autoantibodies block nicotinic
Communication ACh receptors — muscle
between neurons via fatigue.
neurotransmitters e Botulism: Toxin cleaves
across synapses. SNARE proteins — blocks
ACh release — paralysis.
e Tetanus: Inhibits release of
inhibitory neurotransmitters




(GABA, glycine) — spastic
paralysis.
Depression/Anxiety:
Imbalances in monoamines
(serotonin, dopamine,
norepinephrine).
Schizophrenia:
Dopaminergic hyperactivity in
mesolimbic pathway.

Central Nervous
System (CNS)

Key concept: Brain
and spinal cord
integration,
coordination, and
higher functions

Clinical correlations:

Stroke (Cerebrovascular
Accident): Loss of blood
supply — focal neurological
deficits.

Parkinson’s Disease:
Degeneration of substantia
nigra dopaminergic neurons.
Multiple Sclerosis: Immune
demyelination of CNS white
matter tracts.

ALS (Amyotrophic Lateral
Sclerosis): Degeneration of
upper and lower motor
neurons.

Peripheral Nervous
System (PNS)

Key concept:
Transmission of
signals between CNS
and body.

Clinical correlations:

Peripheral Neuropathy:
Seen in diabetes, toxins, or
vitamin deficiencies.
Guillain-Barré Syndrome:
Autoimmune demyelination of
peripheral nerves.

Lumbar syndrome
Compression or inflammation
of lumbar or sacral nerve roots
— disrupted afferent sensory
and efferent motor
conduction.




o Bell’s Palsy: Facial nerve
(CN VII) dysfunction —
facial paralysis.

Autonomic Nervous
System (ANS)

Key concept:
Involuntary control of
visceral functions
(sympathetic &
parasympathetic).

Clinical correlations:

e Horner’s Syndrome:
Disruption of sympathetic
pathway — ptosis, miosis,
anhidrosis.

o Orthostatic Hypotension:
Failure of sympathetic
vasoconstriction.

e Pheochromocytoma: Tumor
of adrenal medulla — excess
catecholamines —
hypertension, tachycardia.

e Vasovagal Syncope
Sudden activation of vagal
(parasympathetic) tone +
withdrawal of sympathetic
tone — | heart rate and
vasodilation — transient
cerebral hypoperfusion.

Special Senses

Key concept: Vision,
hearing, balance, taste,
and smell

Clinical correlations:

¢ Vision:

o Glaucoma: Increased
intraocular pressure —

optic nerve damage.
o Macular

Degeneration: Loss of

central vision.

o Optic Neuritis:
Common in MS —
visual loss.

o Refractory
Anomalies

e Hearing & Balance:
o Meniere’s Disease:

Endolymph imbalance

— vertigo, tinnitus.




o Presbycusis: Age-

related hearing loss.
o Taste & Smell:

o Anosmia: Loss of
smell (COVID-19,
head trauma).

o Ageusia: Loss of taste.

Cerebral Cortex
Functions

Key concept: Regions
specialized for motor,
sensory, and
association functions.

Clinical correlations:

o Frontal Lobe Lesions:
Personality change, impaired
planning/judgment.

e Broca’s Aphasia: Non-fluent
speech, intact comprehension
(inferior frontal gyrus).

e Wernicke’s Aphasia: Fluent
but nonsensical speech
(superior temporal gyrus).

o Epilepsy: Abnormal cortical
electrical discharges.

Learning and
Memory

Key concept:
Encoding, storage,
and retrieval of
information; involves
hippocampus,
amygdala, cortex.

Clinical correlations:

e Alzheimer’s Disease:
Amyloid plaques and
neurofibrillary tangles —
memory loss.

e Korsakoff’s Syndrome:
Thiamine deficiency (chronic
alcoholism) — anterograde
amnesia.

o Hippocampal Damage:
Inability to form new
memories (e.g., after hypoxia).

Musculoskelet
al

Skeletal Muscle
Physiology

Key concepts:
Muscle contraction,
neuromuscular
junction, excitation—
contraction coupling,

Clinical correlations:

e Myasthenia Gravis:
Autoantibodies against
nicotinic ACh receptors —
muscle weakness, improves
with rest.




motor units, calcium
handling, muscle
metabolism.

Lambert—Eaton Myasthenic
Syndrome:

Autoantibodies block
presynaptic Ca** channels —
decreased ACh release.
Muscular Dystrophies (e.g.,
Duchenne):

Dystrophin gene mutation —
membrane fragility, muscle
degeneration.
Rhabdomyolysis:

Muscle breakdown —
myoglobin release — renal
failure risk.

Malignant Hyperthermia:
Mutation in ryanodine
receptor — excessive Ca**
release — hypermetabolic
Crisis.

Tetanus:

Inhibition of inhibitory
neurons — sustained muscle
contraction (spastic paralysis).
Botulism:

Inhibits ACh release —
flaccid paralysis.
Denervation Atrophy:

Loss of motor neuron input —
muscle wasting.

Cardio
vascular

Cardiac Cycle &
Electrical Activity

Key concepts: SA
node pacemaker,
conduction system,
ECQG, phases of
cardiac cycle.

Clinical correlations:

Sinus Bradycardia
/Tachycardia:

Altered SA node automaticity.
Atrioventricular Block:
Impaired conduction through
AV node (1°, 2°, 3° heart
block).

Bundle Branch Block:
Asynchronous ventricular
depolarization.

Atrial Fibrillation:
Uncoordinated atrial activity
— irregular pulse.




e Ventricular Fibrillation:
Disorganized electrical
activity — cardiac arrest.

Cardiac Output and
Contractility

Key concepts: Frank—
Starling law, preload,
afterload, inotropy,
ejection fraction.

Clinical correlations:

e Heart Failure (Systolic):
| Contractility — | Ejection
fraction.

o Cardiogenic Shock:
Severe reduction in cardiac
output hypotension, tissue
hypoxia.

Blood Pressure and
Vascular Control

Key concepts:
Baroreceptor reflex,
peripheral resistance,
autoregulation

.Clinical correlations:

o Hypertension:
Chronic elevation of systemic
vascular resistance.

e Orthostatic Hypotension:
Failure of baroreceptor reflex
— BP drop on standing.

o Shock (Hypovolemic, Septic,
Neurogenic):
Inadequate tissue perfusion
due to altered vascular tone or
volume.

o Atherosclerosis:
Endothelial dysfunction —
plaque formation — ischemia.

Coronary
Circulation

Key concepts:
Coronary blood flow
Autoregulation and
metabolic control of
blood flow.

Clinical correlations:

e Angina Pectoris:
Transient myocardial ischemia
due to atherosclerotic
narrowing.

e Myocardial Infarction:
Complete coronary occlusion
— irreversible necrosis.
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