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MR-guided spine interventions: time to get off the ground?

Alessandra Splendiani, Federico Bruno

Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy

Correspondence to: Federico Bruno. Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, Via Vetoio 1, 67100, 

L’Aquila, Italy. Email: federico.bruno.1988@gmail.com.

Common on: Böning G, Hartwig T, Freyhardt P, et al. MR-guided lumbar facet radiofrequency denervation for treatment of patients with chronic low 

back pain in an open 1.0 Tesla MRI system. Ann Transl Med 2021;9:1056.

Submitted Sep 28, 2021. Accepted for publication Oct 11, 2021.

doi: 10.21037/atm-21-5167

View this article at: https://dx.doi.org/10.21037/atm-21-5167

In their recently published article, “MR-guided lumbar facet 
radiofrequency denervation for treatment of patients with 
chronic low back pain in an open 1.0 Tesla MRI system”, 
Böning and his research team evaluate the feasibility, 
safety, and efficacy of lumbar facet joint radiofrequency 
denervation (FRD) under MRI guidance, using an open 1.0 
Tesla scanner (1).

The study results confirm the clinical efficacy of the 
FRD procedure in terms of pain reduction at the medium-
term follow-up, as demonstrated in the previous literature 
(2-4). The use of the MR guide represents the peculiarity 
of this report, and opens up space for a series of important 
reflections.

Spinal interventional radiology, thanks to the high 
procedural success, together with its minimal invasiveness 
and a high safety profile, has been gaining an increasingly 
wider field of applications, either for degenerative, 
neoplastic, and inflammatory pathology, with several 
techniques, procedures, implantable materials, and injectable 
drugs available (4-10).

The need for real-time imaging guidance makes 
fluoroscopy a fundamental guiding method, and CT is 
another modality of choice, thanks to the high-spatial 
resolution sectional visualization (11).

MR guidance provides a sectional visualization, with the 
advantage of having a significant profit in tissue contrast 
resolution. The latter is a major advantage, especially in 
cases where bone or soft tissue lesions poorly delineated 
by non-contrast CT scan have to be targeted, or in body 
districts where the anatomical characterization of nervous 
and vascular structures is a priority, even without contrast 

medium administration (12).
An excellent compromise between the contrast resolution 

provided by MR imaging and the speed of a real-time 
guide can be given by ultrasound-MRI fusion navigation 
systems, quite used and widespread for biopsy guidance and 
lumbar fact joint injections. This US-MRI fusion approach 
performed at the CT gantry, and combined with this guide, 
could be an appealing solution for many procedures (13,14).

Indeed, the MRI guidance for interventional radiology 
procedures, especially around the spine, is not an absolute 
novelty. In literature, there are reports on the use of the MRI 
guidance to carry out procedures such as nerve root injection, 
facet joint injection, epidural injection, facet joint neurotomy, 
and biopsies, dating back even to the last decade (15,16).

Nevertheless, it seems that there has not been a rampant 
increase in the application of this procedure in recent 
years. There may be several critical factors to be assessed 
about this point. Definitely, the ergonomics of the MR 
environment, considering first and foremost the operating 
field space; from this point of view, open, low-field magnets 
provide greater handling and comfort. The disadvantage of 
these scanners (0.2 T) was mainly related to the low signal-
to-noise ratio, and the recent development of high-field 
scanners with wider gantry and high-field strength open 
magnets (1 T) may partially overcome these limitations (16). 
Furthermore, the sequences used are increasingly optimized 
to obtain quick imaging feedback with good needle/probe 
visualization.

Another critical aspect is represented by the availability 
and costs of MR-compatible materials, not only regarding 
needles and probes, but also the instrumentation for the 
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anesthesiologic support inside the MRI room. Further 
studies are also needed to assess operator and patient 
comfort and safety, as well as procedural times, compared to 
fluoroscopic and CT guided procedures.

The absence of ionizing radiations using MR guidance 
is an undoubted advantage. Although this is a priority and 
tangible benefit for fertile women, children, and young 
subjects submitted to multiple procedures, there is a need to 
evaluate the cost-benefit ratio in elderly patients.

All these factors probably led to an unavoidable delay 
in the foundation of universal expertise, and therefore 
the rapid diffusion and availability of these procedures, 
advantageous from many points of view and with enormous 
clinical potential.
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