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Description
In fall 2015 a new multifunctional X-ray machine, Multitom Rax, 

was launched by Siemens Healthcare (Erlangen/Germany). It is the 
first multifunctional X-ray unit to permit conventional x-ray imaging 
as well as fluoroscopy and 3D tomography. A highly specialized robotic 
mechanic allows to perform X-rays from any angle, facilitating imaging 
of immobile patients or patients that are difficult to position due to 
pain. This innovation also enables the system to acquire 3D tomography 
with high-resolution computed tomography (CT) images. Images are 
achieved at a frame rate of 8 images per second while the tube and 
detector rotate around the patient in a curved line, called trajectory. 
There are three trajectories, which are defined by their position and the 
angle of the arc covered by the unit. Ground breaking is the upright 
trajectory of Multitom Rax. This is feasible due to two freely and 
independently moving telescopic arms allowing patients to be scanned 
standing on both legs in a physiologic and comfortable position (Figure 1). 
Therefore, it is possible to image peripheral as well as central joints, such as 
the hip or the spine, under weight-bearing conditions. Three-dimensional 
imaging of joints is necessary for precise evaluation of joint alignment and 
pathologies. To date, upright weight-bearing CT examinations of the knee 
and ankle joints were feasible using extremity scanners [1-5]. The new 
design of Multitom Rax now allows scanning of the hips, the pelvis and 
the spine in an upright weight-bearing position. One potential benefit is 
the evaluation of stenosis of the spinal canal and neuroforamen, which 
can be more severe in an upright weight-bearing position as compared to 
the standard supine position. Beside the upright patient position, it is also 
possible to image in a supine position.

The first application of this 3D tomography requires careful 
evaluation of image quality and patient safety, especially radiation 
dose. In ongoing research, we found on an anthropometric phantom 
that spatial resolution is higher in 3D tomography as compared to 
conventional CT, but soft tissue contrast is momentarily limited. 
Therefore, we expect application to be predominantly in musculoskeletal 
imaging for evaluation of bones and joints. In a second study we found 
that image quality of the lumbar spine of cadaveric specimens is 
comparable to CT in normal weight and slightly overweight subjects. 
Currently, there are still restrictions of image quality in obese bodies 
(Figure 2) and radiation dose seems to be higher than in CT. We 
thoroughly discussed these findings with the developers and experts. 
Their ongoing work is improving image quality and it is to be expected 
to reduce patient dose by the time the 3D tomography software of the 
Multitom Rax will be introduced to the market.

Our experiences with application on peripheral joints as well as 
the trunk in patients are also promising. Detailed depiction of injured 
joints with inconspicuous X-ray allows advanced assessment with 
regard to fractures (Figure 2). Also weight-bearing studies, mainly of 
the spine and joints of the lower extremity, in patients with undefined 
pain and joint deformity yield accurate imaging without overlay. A 
further advantage is that the 3D images can be acquired during the 
same session as the X-rays and are tolerated well even by patients 
suffering from severe pain. The fluoroscopy component aids adjusting 
immobile joints to improve the images or allows joint injections such 
as arthrographies or infiltrations.
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Figure 1: Multitom Rax (Siemens Healthcare) is a multifunctional X-ray 
machine facilitating X-rays, fluoroscopy and 3D tomography due to a robotic 
mechanic to which the X-ray tube and the detector are attached. Shown is 
the adjustment of a 3D tomography of the lumbar spine in the upright weight-
bearing position. Additionally, supine 3D tomography is feasible.

Operation of the X-ray unit is simple. Reconstruction of the 3D 
tomography images is analogue to CT images and therefore only 
demands little training of radiographers.

A further advantage is the multifunctionality of the unit that allows 
adaption to fluctuating demands for X-rays or joint injections and 
therefore helps managing the occupancy rates. 3D tomography using 
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the upright weight-bearing position facilitates and improves diagnostic 
evaluation of the spine and lower extremities and complements X-ray 
diagnostics in a trauma setting.
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