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The full potential of simultaneous PET and MRI image acquisition, such as dynamic

studies or motion compensation, can only be explored if the data of both modalities

are temporally synchronized. These hybrid imaging systems are often realized as cus-

tom made PET inserts for commercially available MRI scanner. Unfortunately, the

standard MRIs do not always offer easily programmable synchronization outputs, nor

can they be modified.

Here, we demonstrate a simple method for temporal synchronization that does not

require a connection to the MRI. It uses the normally undesired effect of induced

voltages on the PET electronics by switching MRI gradients.

In our preclinical PET/RF inserts the PET detector electronics are located in RF-tight

housings between the gradient coil and the RF coil. Unlike RF fields, gradient fields

penetrate the housings due to their relatively low frequencies. A dedicated coil system

was made from traces and vias on the PET detector board. It captures induced voltages

from the switching gradients and a time-stamped gradient trigger message is added to

the PET data stream.

Temporal alignment between PET and MRI data can be made at the beginning of

each MRI sequence by detecting its first gradient or by recognizing its preparation

phase. From then on, the MRI time can be translated to the PET time.

Detecting the preparation phase of an MRI sequence was tested with a standard survey

sequence (for brain) using the PET/RF insert “Hyperion I” inside a Philips 3T Achieva

MRI. The three crusher gradient pulses (slew rate = 25 mT/m/ms) used during noise

level determination can clearly be recognized in the data from the sensors.

As a first application the sensors were used to synchronize PET and MRI time to

facilitate MRI based PET motion compensation of a deforming breathing phantom.
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