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Intravoxel incoherent motion Placental IVIM imaging Open questions in placental IVIM imaging

(IVIM) imaging

« MRI technique to quantify blood circulation in a
capillary network from molecular diffusion in organs

* Safe and non-invasive + Unique compared to other organs as the placenta has two interacting blood flows:

» Sensitive to MRI due to large blood volume in

such as brain & liver [1] placenta Maternal blood:
Assumes flow is a quasi-diffusion process due to - Differences in perfusion distribution between normal varying velocities
randomly oriented capillaries and compromised pregnancies [2] & path lengths

. However, association between IVIM measurements
(f & D*) and physical properties of placental
structures is unclear Fetal blood:
branching

capillary network

% Anatomy of human placenta (From [- 4‘]7 2

b (Diffusion weighting factor)

* "":‘.'f X
i —(l_f)e*bD +f€7bD’9 Apparent diffusion
Signal - S - coefficient of water »  How do flow profiles expected in the placenta influence MRI signal?
attenuation 0 in capillary

7 « Is IVIM adequate for quantifying blood flow in placenta?
Volume fraction with  Diffusion coefficient of
blood circulation water in tissue

+ What is the physical significance of f, D and D* obtained from IVIM?

Model verification Model applications

To answer these open questions in placental IVIM imaging, a IVIM model has been « A flow model with randomly oriented capillaries is set up: - Provide physical interpretations for f, D
developed: and D* obtained from MRI scan results
1) Calculate magnetisation: 2) Signal generation: « Assist in diagnosis of placenta-related
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