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MR Statement

Swemac has not tested our devices in the MR environment however scientific literature for
similar devices, in respect to both shapes and material composition, has been evaluated.
Swemac’s range of materials includes titanium and titanium alloy (plates, intramedullary nails,
screws), cobalt chrome (joint components), and implant grade stainless steel (plats, screws,

pins).

Deflection, torque, migration

An evaluation of several orthopaedic implants according to ASTM F2052; including devices
made in stainless steel, titanium alloy and cobalt chrome; found acceptable deflection angles of
0-12° and moderate torques when the devices where subjected to a magnetic field of 3.0T. [1]

A study of orthopaedic plates and screws in titanium alloy and stainless steel subjected to a
magnetic field of 1.5T showed a deflection angle of 4.3° and 7.7°, respectively. [2]

In a review it was shown that most of the orthopaedic implants showed an acceptable
deflection, but a few did fail. It was concluded that the clinical relevance of the measurement of
deflection angle of orthopaedic implants is low since these implants often are firmly fixed in
bone, thus removing the concern of implant migration. [3]

Heating
RF heating is primarily a problem for active or elongated implants. [1]

In areview the RF heating around orthopaedic implants was found in most cases to be less than
1°C.[3]

In the study of orthopaedic plates and screws in titanium alloy and stainless steel subjected to
a magnetic field of 1.5T previously mentioned, it was shown that RF heating was 0.48°C and
0.74°C, respectively.[2]

Another study focusing on hip prostheses in titanium alloy and stainless steel subjected to a
magnetic field of 1.0T showed a worst-case RF heating of 1.5°C. [4]

The increased RF heating due to multiple adjacent steel implants in a magnetic field of 1.5T was

found to be non-linear. The study concludes that this implant configuration needs extra
consideration prior to an MR scan. [5]
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Image distortion

Metal implants may cause image artifacts in the soft tissue surrounding the implant on the MR
image. Besides the implant specification such as material composition and location, the
hardware and parameters used for the MR scan influence the resulting image quality. In recent
reviews it is concluded that the optimization of MR scan settings has improved and a good
quality MR image can be obtained around most orthopaedic implants.[6], [7]

Conclusion
The risk posed to a patient with a Swemac metal implant is low due to the fact that all of
Swemac’s metal implants are fixated in the patient’s bone, which prevents the implants from
migrating due to exposure of the applied magnetic field used in MR imaging. Also, none of
Swemac’s implants are active.

Swemac has no reported incidents of patients with our implants suffering from side-effects
during or after a MR scan.

Prior to an MR scan, a patient with a Swemac implant must always disclose the specific implant
information to their physician, MR technologists and other health care professionals involved
in the procedure. The risk benefit profile of the procedure must be evaluated by the health care
professionals and communicated to the patient.

For further information please contact Swemac Innovation Quality Department at
quality@swemac.com or +4613374030
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