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Abstract

Hemorrhagic stroke is a serious type of stroke where blood suddenly leaks into the brain
tissue (called intracerebral hemorrhage, or ICH) or into the space around the brain (subarachnoid
hemorrhage, or SAH). It's not as common as the kind caused by blood clots, but it's often more
deadly in the short term and can lead to major long-term disabilities. Getting a handle on what
causes it and the latest ways to treat it is key to helping people recover better.
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What Is It?
Understanding Hemorrhagic Stroke: What It Is and What to Expect

A hemorrhagic stroke occurs when a blood vessel in your brain suddenly bursts or leaks,
causing blood to spill out and damage nearby brain tissue. This can happen if a vessel ruptures,
and it often hits hard with symptoms like an intense headache, passing out, seizures, or sudden
weakness on one side of the body. The bleeding builds up pressure inside the skull, leading to
swelling that can make things even worse.

These strokes make up about 13% of all strokes, but they're serious and can be life-
threatening. Risk factors include things like abnormal blood vessel tangles in the brain (called
arteriovenous malformations), really high blood pressure that's not under control, a bad head
injury, or other issues with your blood vessels.

This type of stroke makes up about 10-20% of all strokes, but it hits hard with high risks of
death and serious problems. The main issues come from blood building up quickly, which raises
pressure inside the skull and damages the brain further. There are two key types: bleeding right
into the brain tissue (ICH) and bleeding into the fluid-filled space around the brain (SAH).

What Causes the Damage?
2.1 The Initial Hit In ICH, a small artery inside the brain bursts, spilling blood into the
surrounding tissue. This creates a clot that:

Physically wrecks nearby brain cells, support cells, and nerve pathways.

Pushes on the brain, spiking pressure inside the skull, which can cut off blood flow and
cause more damage from lack of oxygen. Releases stuff like thrombin and breakdown products
from blood that poison nearby cells.

2.2 The Follow-Up Damage Things get worse with:

- Inflammation: Brain immune cells kick in, releasing chemicals like IL-1f3 and TNF-a that
amp up the injury.

- Ogxidative damage: Iron and harmful molecules from broken-down blood harm neurons.

- Leaky blood-brain barrier and swelling: This leads to fluid buildup in the brain, cranking
up pressure even more.

For SAH, blood floods the space around the brain, usually from a burst aneurysm (a weak
spot in a blood vessel). This can cause blood vessels to spasm, block fluid drainage leading to
hydrocephalus, and delayed brain damage from poor blood flow.
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The Main Types of Hemorrhagic Strokes

These can happen in two key spots: deep inside the brain tissue (intracerebral hemorrhage)
or in the space surrounding the brain (subarachnoid hemorrhage).

Here's a quick comparison:

Subarachnoid Hemorrhage: Often from a burst aneurysm. Risks include high blood
pressure that's ignored and other vessel issues. It usually starts with a thunderclap headache—
like the worst one you've ever had. Treatment might mean fixing the aneurysm to stop more
bleeding.

Intracerebral Hemorrhage: This is typically tied to bigger strokes or vessel diseases,
sometimes from trauma or no clear reason. Treatment could involve surgery like a
hemicraniectomy (removing part of the skull to ease pressure), and if an aneurysm shows up on
scans, it might need repairing too.

3. What Does It Feel Like?

People often experience:

1. A sudden, intense headache — like the "worst ever," especially with SAH.

2. Specific problems like weakness, numbness, or trouble speaking on one side.

3. Confusion, loss of consciousness, or even coma if it's bad.

4. Nausea, throwing up, and signs of high skull pressure.

Spotting it early and acting fast in that first "golden hour" can make a huge difference in
how things turn out.

Symptoms can come on fast, especially with hemorrhagic strokes. If you see any, get help
right away. Remember the FAST acronym:

o Face: Does one side droop or look uneven when smiling?

e Arm: Is there weakness or numbness on one side?

e Speech: Slurred words or trouble making sense?

e Time: Call 911 immediately—don't wait.

Other red flags include a killer headache, confusion or loss of consciousness, or seizures.
Act quick; time is brain.

4. How Do Doctors Figure It Out?

4.1 Imaging the Brain

CT scan: The go-to first test — it's quick and spots fresh blood, plus shows how big and
where the bleed is.

MRI: Better for later stages or to tell apart old bleeds from new ones.

4.2 Other Checks

CT angiography or more detailed vessel imaging (DSA): These hunt for causes like
aneurysms or tangled blood vessels.

Blood tests: To check for clotting issues or other risks.

5. How Is It Treated?

The focus is on stabilizing the person, stopping the bleed from growing, easing skull
pressure, and helping with recovery.

Immediate Care

A) Blood pressure management: Quickly bring it down (aim for under 140-160 mmHg
systolic) to prevent the clot from expanding.

B) Fixing clotting problems: If someone's on blood thinners, reverse them right away to stop
more bleeding.

C) Lowering skull pressure: Raise the head of the bed, use fluids like mannitol or salty
solutions, and sometimes sedate the patient.

I1. Surgery and Vessel Procedures 5.2.1 Removing the Clot and Relieving Pressure
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For big clots causing a lot of squishing, surgeons might open the skull or use less invasive
methods to suck it out.

I1I. Fixing Vessels from Inside

For SAH from aneurysms, techniques like coiling (inserting tiny coils to block it off) or
embolization are often used. They cut the risk of re-bleeding and can work better than traditional
surgery for some people.

IV. Protecting the Brain and New Ideas

Researchers are testing drugs to fight inflammation and oxidative stress, like ones that grab
onto iron or act as antioxidants. So far, nothing's proven a game-changer in big studies.
V. Getting Back on Track

Start rehab early with physical, occupational, and speech therapists to boost recovery and
cut down on lasting issues.

6. What Can Go Wrong and What's the Outlook?

Possible problems include:

1. The bleed getting bigger.

2. Bleeding again (more common in SAH).

3. Fluid buildup in the brain (hydrocephalus).

4. Seizures.

5. Ongoing issues like weakness or thinking problems.

How well someone does depends on the bleed's size and spot, how alert they were when it
happened, their age, and how quickly they got help. Going to a specialized stroke center right
away boosts chances of surviving and functioning well.

How to Avoid It

Things you can change, like high blood pressure, heavy drinking, and smoking, are big
targets for prevention. Studies link heavy alcohol use to strokes happening earlier and being
worse.

Wrapping It Up

Hemorrhagic stroke is a major brain emergency with straightforward initial damage from
the bleed plus ongoing harm from inflammation and toxins. Handling it well means quick
diagnosis, controlling blood pressure, surgery or vessel fixes when needed, and team-based rehab.
Research keeps pushing for better ways to protect the brain and improve results.
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