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Arterial Spin Labeling P A

WHAT? Arterial Spin Labeling (ASL) method allows quantitative imaging of blood flow perfusion without the use of external contrast agent.

WHY7 The arterial blood used as an endogenous tracer is non-invasive and, due to its physical properties, it represents true tissue
perfusion better than external contrast agents can.

WH E N ? To study perfusion disorders such as stroke or blood flow alterations induced by cancer, epilepsy, and neurodegenerative diseases.
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Post Labeling Delay : 2000 ms
Res. Recon. : (2x2)/(6 mm)
Acquisition Time : 4 min 47

Post surgery follow-up of
a patient with a left parietal
glioblastoma
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HOW?

The goal of ASL imaging is to use blood as an
endogenous diffusible tracer in order to extract blood {Label*image feontoljinace
perfusion information. To do so, two images are

needed. A “label” image is acquired using a labeling
plane to invert the magnetization of blood molecules.
A post labeling delay allows the perfusion of the

tagged blood through tissues. Imaging readout is

Blood labeling Post labeling delay to Labeling blood + Static tissues imaging

ﬁna”y performed in the desired volume to image allow blood flow static tissues imaging
the labeled blood in addition to static tissues.
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Then, a “control” image, without prior labeling of blood, is acquired to image the static tissues of the desired volume. The difference
between “label” and “control” images leaves only the signal from arteries delivered to the tissue (“Perfusion weighted” image).
Using an equation which implements a PD weighted (PDw) image and several parameters (such as labeling efficiency, label
duration, blood T), a cerebral blood flow map (Cerebral Blood Flow (CBF) or ASLR) can be generated.

Two main families of ASL techniques exist, based on how blood is labelled: Blood flow

Pulsed ASL (PASL)

In pulsed ASL, such as ASTAR, the labeling is achieved by using a single short pulse (or a Blood molecules

limited number of pulses), with a total duration of few milliseconds, to invert instantaneously e nvared spins

a large volume of molecules. Labeling plan
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Continuous ASL (CASL) and pseudo-Continuous ASL (pCASL)
In continuous ASL, this labeling occurs over a long period of time (around a second or more),

where only blood molecules having crossed a thin labeling plane have their magnetization e
inverted. Historically, this saturation was performed by a single and continuous saturation pins

pulse (CASL method), but in the most recent approach (pCASL), the saturation is performed
using a long train of very short pulses applied every millisecond.

Blood flow

A scientific consensus concluded that pCASL is the recommended ASL method for clinical imaging".



Precautions

- Since the CBF map is based on subtracted images, it is sensitive
to motion between scans. Therefore, patient motion needs
to be minimized as much as possible.

« By definition, ASL methods suffer from a low Signal-to-Noise-
Ratio (SNR).

We recommend to use a low matrix size to get good image
quality. Typically, a resolution of 4x4x6 mm is
recommended for a whole brain imaging.

+ ASL imaging must be done prior to contrast agent injection.
Gd-based contrast agents strongly reduce T1, deleting

Tips, Tricks and best practices

« A field strength of 3T is recommended when available

(higher SNR and longer T1), though satisfactory results can be
obtained at 1.5T.

*The use of background suppression is recommended to

partially mitigate motion sensitivity.

* FineRecon = ON is recommended for PE/RO directions to

improve image resolution.

* Post Labeling Delay needs to be adjusted depending patient

age and cardio-vascular function. (children = 1500 ms ;
healthy subjects < 70 years old = 1800 ms ; healthy subjects > 70

differences between “label” and “control” images. years old, neonates and adult patients = 2000 ms).

Questions from the field?
Q. How should the pCASL labeling plane be positioned?

A. The labeling plane needs to be located in a region where the relevant feeding
arteries have large cross sections and are relatively straight. Using an extra
Time of Flight scan as a locator image, we recommend to place the labeling
plane placed perpendicular to those arteries in order to get the highest signal
homogeneity as possible.

Q. What are the differences between the PDw and the control images?

A. PDw image is performed without any pre-saturation pulses. On the other hand, control image uses a saturation scheme that
does not label the blood while creating similar magnetization transfer effects that “label” image.

Q. Which are the pCASL advantages compared to ASTAR?

A. The pCASL technique has a higher SNR than ASTAR because of a longer temporal duration of the labeled bolus and because
of a higher delivered labeled magnetization.

Q. Which are the pCASL advantages compared to CASL methods?

A. Thanks to the use of larger gradients during RF pulses, pCASL benefits from a better labeling efficiency and less magnetization
transfer effects (which can be responsible for subtraction errors between label and control states). In addition, CASL method
requires continuous application of RF power, which most current RF amplifiers cannot provide without modification. On the
other hand, pCASL is perfectly compatible with all existing clinical scanners.

Want to stretch your knowledge?

For more resources and useful links, please visit our Good to Know pages on the global website.
https://global.medical.canon/products/magnetic-resonance/good-to-know

If you have questions and/or topic suggestions for future editions, please send them to CMSC-goodtoknow@medical.canon
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