Cerebral Blood Volume Imaging
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Cerebral Blood Volume (CBV) Imaging is a neuroimaging technique used to measure
the volume of blood within a given amount of brain tissue, usually expressed in
milliliters of blood per 100 grams of brain tissue (mL/100g). It's one of the key
perfusion parameters—alongside Cerebral Blood Flow (CBF) and Mean Transit Time
(MTT)—used to assess brain hemodynamics.

“Z Purpose and Applications

CBYV imaging provides insight into:

» Ischemic stroke — differentiating the ischemic core (irreversibly damaged tissue
with low CBV) from the penumbra (potentially salvageable tissue with normal or
elevated CBV).

o Brain tumors — assessing tumor vascularity and grade (high-grade gliomas often
have elevated CBV due to angiogenesis).

* Neurodegenerative and vascular diseases — evaluating perfusion changes in
conditions like dementia or vasculitis.

® Techniques for CBV Measurement

1. Dynamic Susceptibility Contrast (DSC) MRI

¢ Most common MRI-based technique

* Involves rapid T2*-weighted imaging during injection of a gadolinium-based
contrast agent

e The drop in MR signal during contrast passage reflects blood volume
+ CBV maps are generated by integrating the signal-time curve
Advantages:
¢ Widely available
e High temporal resolution
Limitations:
¢ Requires contrast agent

o Sensitive to susceptibility artifacts

1/3


https://chatgpt.com/

2. Dynamic Contrast-Enhanced (DCE) MRI

o Uses T1-weighted imaging during contrast injection

¢ Models the contrast agent leakage into the extracellular space

» Provides CBV, permeability (Ktrans), and extracellular volume fraction
Useful for: tumor perfusion and blood-brain barrier studies

3. Arterial Spin Labeling (ASL)

¢ Non-contrast MRI technique using magnetically labeled blood water as an
endogenous tracer

e Measures CBF directly, but CBV can be estimated using advanced models
Useful for: pediatric or renal-impaired patients (no contrast needed)

4. CT Perfusion (CTP)

¢ Involves dynamic CT imaging during iodinated contrast injection

¢ Provides quantitative maps of CBV, CBF, and MTT
Advantages:

o Fast and widely used in emergency stroke imaging

» Good quantitative accuracy
Disadvantages:

« lonizing radiation

e Contrast nephrotoxicity risk

Condition CBV Pattern Interpretation

Acute ischemic core | CBV, | CBF, 1t MTT Irreversible infarct

Ischemic penumbra Normal/t CBV, | CBF, 1 MTT Salvageable tissue

High-grade tumor 1+ CBV Neoangiogenesis

Low-grade tumor Normal/| CBV Less vascular

% Quantitative Values (approximate)

e Normal gray matter CBV: 3.0-4.0 mL/100g

¢ Normal white matter CBV: 1.0-2.0 mL/100g
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e Ischemic core: <2.0 mL/100g (often threshold used clinically)

Would you like me to include how CBV maps are calculated from MRI signal data (with
the equations and signal modeling steps)?
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