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Abstract

A new Clinical Research Centre (CRC) has been
established at Dundee Ninewells Hospital and
Medical School with a combination of a 3 Tesla
MRI, a PET/CT and an interconnecting
Interventional  Surgical Suite. The room layout
developed can provide access for diagnostic MRI
and PET/CT and further connection into an
Intervention room for x-ray, ultrasound (US) or
endoscopy via an anaesthesia room.
Interventional tumour ablation probes could be
placed under ultrasound or fluoroscopic imaging
and therapy performed in the other rooms under

Suite layout and work flow description

The CRC layout for a diagnostic and interventional  suite
presents a range of challenges, including radiation protection
and MR safety concerns, patient/volunteer  confidentiality and
privacy issues and procedure workflow design. At present, the
MRI and PET/CT facilities are used independently, and other
suite features continue to be developed; however, the CRC has
been designed to cope with these demands and to allow flexible
use and scope for future development .

Before entering the secure clinical area, a member of the staff
takes patients into a counselling room where they are asked in
total privacy to fill in a safety form and are briefed on the

MRI or CT guidance . The current set up allows A 3 Teslascannerand a PET/CTare procedures or prepared as required . Then they are brought into
the utilization of PET/CT with FDG and/or MRI in conlflected in two ways, through a a area provided with toilets and changing rooms to prepare
conjunction  with interventional procedures only corridor and an interventional room. themselves for the procedures . After this, if it is required a
as the final imaging modality to assess whether a These paths allow the existence of urine sample could be collected and immediately analysed in a
tumour or other pathology has been completely patient  transfer — in  dedicated dedicated radiochemistry lab facility which is connected directly
removed . Short life ligands would allow immediate ~ | diagnosticwork flow and the surgical with the PET/CT room. The patient can be moved between the
return of the patient to complete the therapy . In - | work flow for imageguidedtherapy or MRI and the PET/CT room through a separate corridor . For
conclusion, a of | e xu ©é¢ @om layout for | Intervention. interventional  cases, requiring PET/CT and/or MRI, the
integrated multimodality image guided diagnosis The integrated design of the suite Interventional surgical suite is connected directly to both rooms.

layout will permit other techniques

like ultrasound, endoscopy, robotic

| navigation and EEGin conjunction
with MRland PET/CT

and therapy of early cancer and cardiovascular
diseases combining 3T MRI and PET/CT can be
realized without floor mounted rail systems.

Throughout the entire facility, security measures such as swipe -
, key- or code- access doors have been fitted to ensure the safety
of both staff and patients in potentially hazardous areas.
Furthermore, a separate changing/ toilet area is provided for
Oor adi o a gdtients e dollowing PET/CT examinations  for
standard radiation protection .

The optimal layout design depends on the intended usage of the

/ suite (1). For instance, at IMSaT an alternative 2-room layout
v has been implemented : a 1.5 Tesla MRI scanner room and a
' surgical/interventional room equipped with a C-Arm and an

operating table. A specially designed gliding table top allow the
exchange from the operating table to an MRI compatible table

4 that can be moved straight to the scanner room through an RF 6
. . shielded sliding doors system. This is an appropriate setup for
The control area next to the experimental development of novel procedures carried out at
the MRI pro#es - IMSaT for later transfer and translation to the CRC.
supervision and image -8 -
processing -
A laboratory is placed Iin - ~—
connection to the PET/CT Ci g
room for different analysis
purposes and e ————____ ——" -

radiochemistry.
TheCRGayout and prospectiveworkflow diagram
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Potential Uses

The facilities Iin the CRC should allow innovative and effective diagnosis and/or treatment options to be
Implemented . For example, focused ultrasound (FUS) surgery is recognised as a valid noninvasive
technology for tumour treatment (2, 3). It has been proven to be useful modifying and eliminating tissue .
Combined with an MRI-guided intervention, and with the possibility of using the PET/CT scanner for
tumour detection and molecular imaging during or after the procedures, FUS therapy provides a more
accurate targeting for several tumour types, Including breast, bone, liver and brain. The CRC could
potentially support this type of comprehensive treatment and assessment .

Both MRI and CT images have also been co-registered with live angiographic imaging (4), providing a
O r o ad ndarimg endovascular interventions, allowing reductions in radiation dose and volume of iodinated
contrast media required . The linked imaging and interventional rooms could provide an extremely useful
environment for this type of procedure .
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r Conclusions

Aof | exiskebbea layout for integrated multimodality image guided procedures has been implemented . Diagnosis and therapy of early cancer and cardiovascular
diseases combining a 3T MRI and PET/CT scanners can be realized. The CRC design has scope for further development . Patient transfer and multimodality imaging
registration are the key tasks for the future program work .
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