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MS · Multiple Sclerosis
MS is when your immune system mistakenly attacks myelin—the fatty insulation
wrapping nerve fibers in your brain and spine—so electrical signals slow down or
stop, causing vision trouble, weakness, numbness, and fatigue that flare and fade.

T H E  O N E - L I N E  T R U T H

The immune system attacks the protective coating around nerve fibers in the brain and

spinal cord, scrambling signals and causing unpredictable symptoms that come and go.

The chain — how it unfolds

Autoreactive T cells cross the blood-brain barrier and recognize myelin as a target. — why:

Normally these cells are deleted or suppressed in the thymus and lymph nodes; in MS,

genetic susceptibility (especially HLA-DRB1*15:01) and environmental triggers (low

vitamin D, Epstein-Barr virus, smoking) allow them to survive and activate, setting the

autoimmune cascade in motion.

Inflammation strips myelin off axons in scattered patches (lesions) throughout the brain,

spinal cord, and optic nerves. — why: T cells release interferon-gamma and tumor tissue

death (necrosis) factor-alpha, recruiting macrophages that digest myelin; this

demyelination slows nerve conduction from ~100 m/s to <1 m/s, so signals delay or fail

entirely in that region.

Symptoms appear suddenly wherever lesions form: blurred vision (optic neuritis) if the

optic nerve is hit, leg weakness if motor tracts in the spinal cord are damaged, numbness if

sensory pathways are affected, bladder urgency if sacral autonomic fibers are inflamed. —

why: Each symptom maps directly to the anatomical location of the new lesion—MS is

called a 'disease of time and space' because attacks are separated in both when and where

they occur.

After days to weeks, inflammation subsides and symptoms partly resolve (a relapse followed

by remission). — why: Regulatory immune cells calm the attack, swelling (edema) (swelling)

drains, and surviving oligodendrocytes start thin remyelination; conduction improves

enough for function to return, but scar tissue and some axon loss remain.
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Heat, fever, or hot showers temporarily worsen symptoms (Uhthoff phenomenon). — why:

Warmth slows conduction even more in partially demyelinated axons, unmasking old

deficits that had been compensated; cooling reverses this, proving the axons are still alive

but fragile.

Relapses recur unpredictably over months to years, hitting new or old sites; between

attacks the patient may feel normal (relapsing-remitting MS). — why: Each new T-cell wave

attacks a random patch of CNS myelin, so symptoms vary wildly—one attack might cause

double vision, the next might cause leg spasticity—but MRI shows the growing total burden

of white-matter lesions.

Over time, incomplete remyelination and silent axonal loss accumulate; disability stops

improving fully after relapses. — why: The CNS repair capacity is limited—oligodendrocytes

thin out, astrocyte scars block regrowth, and bare axons die from energy failure—so each

attack leaves a permanent deficit that adds up.

Eventually, slow worsening without clear relapses takes over (secondary progressive MS),

leading to wheelchair dependence, severe fatigue, cognitive decline, and loss of

independence. — why: Chronic low-grade inflammation (trapped behind the blood-brain

barrier) and mitochondrial dysfunction in demyelinated axons cause steady

neurodegeneration; the brain runs out of workarounds and disability becomes irreversible,

which is why early aggressive DMT treatment—before this tipping point—is the window to

preserve long-term function.

Spot it — what you see, and why

Vision loss or blurry vision in one eye: The immune system attacks the optic nerve (the

cable that carries signals from the eye to the brain), causing inflammation (swelling) that

blocks the signals. This is called optic neuritis and is often the first sign of MS.

Double vision or eyes that jump around: Damage to the nerves that control eye movement

(the ones that steer the eyeballs together) makes the eyes drift out of sync. You see two

images because your eyes no longer point at the same spot.

Numbness or tingling in the arms, legs, or face: Myelin (the protective coating on nerve

wires) in the spinal cord or brainstem gets attacked and stripped away. Without that

insulation, touch and position signals get scrambled or lost on their way to the brain.

Weakness in one or more limbs: Damage to motor pathways (the nerve highways that carry

'move' commands from the brain down the spinal cord to muscles) slows or blocks those

signals, so muscles do not get the full command to contract.

Trouble walking or keeping balance: Lesions (damaged spots) in the cerebellum (the brain's

balance control center at the back) or in the spinal cord disrupt coordination signals. Your

brain cannot adjust posture or leg movements smoothly, like a GPS with missing map tiles.
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Feeling exhausted even after rest: Chronic inflammation and damaged nerve wiring force

the brain to work much harder to send every signal. That constant extra effort drains

energy, like a phone battery dying fast because too many apps are running in the

background.

Red flags — act now

Vision loss in one eye — may be optic neuritis (swelling of the optic nerve), not just pink eye

or simple blurriness; needs urgent imaging and neurology evaluation.

Sudden weakness or numbness on one side of the body, especially with trouble speaking or

drooping face — could be a stroke instead of MS; call 911 immediately.

Trouble breathing, swallowing, or moving all four limbs — suggests a large lesion in the

brainstem or high cervical cord; this is a medical emergency requiring hospital care right

away.

New severe headache, fever, neck stiffness, or confusion — may indicate infection (like

meningitis) or another serious brain problem, not just an MS relapse; get emergency

evaluation.

Treat it — in this order

IV methylprednisolone 1 gram daily for 3–5 days during an acute relapse (flare) → Floods

the body with a strong steroid that calms down activated T cells and shuts off the

inflammatory attack on myelin. Blood vessels in the brain leak less, swelling drops, and

nerve signals can get through again. Symptoms often improve within days.

Long-term disease-modifying therapy (DMT): high-efficacy options include ocrelizumab

(anti-CD20), natalizumab (anti-α4 integrin), ofatumumab (anti-CD20), or alemtuzumab

(anti-CD52) → Reduces the number of B cells and T cells, or blocks them from crossing the

blood–brain barrier into the brain and spinal cord. Fewer immune cells inside mean fewer

attacks, slower accumulation of disability, and less new myelin damage over years.

Moderate-efficacy DMTs: dimethyl fumarate, teriflunomide, or glatiramer acetate for milder

or relapsing-remitting MS → Tunes down T cell activation (dimethyl fumarate works on the

Nrf2 antioxidant pathway, teriflunomide blocks immune-cell division, glatiramer acts as a

myelin decoy). Relapse rate drops by roughly 30–50 percent, and new MRI lesions slow.

Dalfampridine (4-aminopyridine) 10 mg twice daily for walking difficulty → Blocks

potassium channels on partially demyelinated axons (the bare wire inside the nerve) so the

nerve fires more reliably. Many patients walk farther and faster on a timed test without the

disease itself getting better.
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Bladder management: anticholinergics (oxybutynin, tolterodine) for urgency, intermittent

self-catheterization for incomplete emptying, or botulinum toxin A into the bladder wall for

severe spasticity → Relaxes the bladder muscle (anticholinergics block acetylcholine, the

squeeze signal) or empties the bladder mechanically (catheter) so you do not leak or retain

urine. Botox paralyzes overactive bladder muscle.

Your top priorities at the bedside

Check airway, breathing, and swallowing ability every shift during acute flare. — why:

Brainstem lesions can damage cranial nerves (nerves that control face, throat, and

breathing muscles) and cause aspiration pneumonia (lung infection from inhaled food) or

respiratory muscle weakness that needs ventilator support.

Monitor for high blood sugar and mood changes during IV methylprednisolone (steroid)

treatment. — why: Corticosteroids (anti-inflammatory medicines) raise blood glucose

(sugar) by blocking insulin and can cause steroid psychosis (confusion, hallucinations, or

mania) because they affect brain chemistry and stress hormones.

Assess fall risk and place the call bell within reach at all times. — why: MS causes loss of

coordination (ataxia) (poor coordination), muscle weakness, and vision problems that

increase fall risk, and falls can cause head injury or fractures that complicate recovery and

delay rehabilitation.
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