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CASE REPORT

Effect of diamagnetic therapy to manage a patient with degenerative cervical 
myelopathy and drug’s intolerance
Vincenzo Raniaa, Gianmarco Marcianò a, Cristina Voccaa, Caterina Palleriaa, Lucia Muracab, Pietro Romeob, 
Felipe Torresa,b and Luca Gallellia,b

aOperative Unit of Pharmacology and Pharmacovigilance, “Renato Dulbecco” University Hospital, Catanzaro, Italy; bResearch Center FAS@UMG, 
Department of Health Science, University Magna Graecia, Catanzaro, Italy

ABSTRACT
Degenerative cervical myelopathy (DCM) is a common condition with a prevalence of 24.2% in the 
healthy population, and 35.3% in patients older than 60 years. The management of this clinical condition 
is difficult and implies chronic management of patients. The risk of drug abuse is very high and may lead 
to important long-term consequences. Finding a therapeutic option capable to reduce the number of 
prescribed drugs and with few side effects is very important in DCM. We report a 44-year-old Caucasian 
woman who was diagnosed with DCM. Her medical history revealed that despite using multiple medica
tions, she did not show any signs of improvement. She declined the surgical treatment as well. Following 
clinical assessment, a diamagnetic pump treatment with pulsed electromagnetic fields for 3 months 
(once-twice weekly for 30 min, magnetic flux density 86 mt at the site of treatment) resulted in a clinical 
improvement. The benefits of diamagnetic therapy were three-faced including pain improvement, func
tional status, and imaging (magnetic resonance imaging (MRI) showing bone marrow edema reduction 
and myelopathy improvement). This is the first case report in our knowledge to prove the effectiveness of 
diamagnetic therapy in DCM, alongside imaging and functional improvement.

CERVICAL PAIN MAY BE CURED ALSO WITHOUT DRUGS – PLAIN LANGUAGE SUMMARY
Cervical pain is very common worldwide. People usually take a lot of drugs for their pain, generating 
the risk of damages to the body. Diamagnetic therapy, an alternative treatment with no drugs involved, 
may help patients and citizens to reduce the number of drugs consumed and to improve the signs of 
their illness. We describe in this article the case of a 44-year-old woman, who did not want drugs or had 
some issues in consuming them and was managed through the use of a local therapy based on 
magnetic fields (given with a kind of a plaster), that have no side effects and few reasons for whom 
you must not do it (for example, if you have a pacemaker or a cancer). The woman improved in their 
capacity to walk and do physical activity, pain was reduced, and the diagnostic images were better than 
before therapy.

So, if you have cervical pain, your doctor may consider also this therapy. It needs some days to be 
completed and the number of days of therapy must be limited, but it is safe.
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1. Introduction

Degenerative cervical myelopathy (DCM) is a common condi
tion among the world population, with a prevalence of 24.2% in 
the healthy population and 35.3% among individuals older than 
60 years of age. Arthritic vertebral degeneration favors spinal 
cord compression in the cervical tract of the spine. Neck pain, 
burning, electric shock, paresthesia, gait abnormalities, and 
decreased strength results of the upper limbs, due to the 
spine compression, are signs and symptoms of the skeletal, 
muscular, vascular, and nervous structures progressive impair
ment [1]. This clinical condition is particularly challenging con
sidering the concomitant presence of structural anatomical 
alterations of the vertebral column (e.g., spondylarthrosis, 
osteophytes, bulging, and protrusions) and the involvement of 
the structures of peripheral and/or central nervous systems. The 
presence of these alterations renders pain refractory, needing 

periodic cycles of therapy (see Discussion). In patients with DCM 
not responsive to pharmacological and non-pharmacological 
treatment, the quality of life could be fair and surgery could 
be proposed [2–4]. Among non-pharmacological treatments, 
the pulsed electromagnetic fields (PEMFs), also named diamag
netic therapy, could be used [5].

PEMFs are a noninvasive safety treatment for many muscu
loskeletal diseases alone or add-on to other therapies [6,7]. 
PEMFs, produced through pulsing current, are nonionizing, 
nonthermal, low-frequency dynamic fields with specific wave
forms and amplitudes [8]. Their efficacy (especially at frequen
cies <100 Hz) in inflammatory and motor disorders, as well as in 
relieving pain has been reported [9], since the exact mechanism 
of action on cells hasn’t been demonstrated. However, some 
authors suggested that high-intensity, low-frequency PEMFs 
affects the ion balance and membrane exchanges propagating 
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their effects through the signal transduction pathways [10]; this 
mechanism could play a role on cellular differentiation, prolif
eration, and activity [11]. It is important to note that PEMFs 
exert a triple mechanism to manage pain: anti-inflammatory 
action reducing the production of inflammatory cytokines; anti- 
oedemic activity through the increase of vascular endothelial 
growth factor (VEGF), movement of liquids related to nutrients 
and magnetic substance movement associated to the physical 
effect of diamagnetism; neuromodulator and neuroprotective 
effect acting on several targets, including ion channels and 
Brain-Derived Neurotrophic Factor (BDNF) [7,12–15]. Herein, 
we present a 44-year-old Caucasian woman with a chronic 
history of DCM, successfully treated with diamagnetic therapy 
pump (CTU MEGA 20®-Periso SA. Pazzallo-Switzerland), along
side functional improvement and good recovery of imaging 
pathologic findings. Diamagnetic therapy through diamagnetic 
pump (Figure 1) is the best choice for managing patients. In 
fact, PEMFs are delivered using a handpiece that has a plate on 
its extremity. In this way, massage therapy may be practiced 
concomitantly to PEMFs delivery, moving the device slowly. 
This allows noninvasive treatment, but also a strong proximity 
to the interested structures.

2. Case presentation

A 44-year-old Caucasian woman (weight 65 kg, height 170 cm, 
Body Mass Index (BMI) 22.49) came to our attention due to 
a 1-year history of severe neck pain with weakness and burn
ing of the upper limbs, and with a progressive impairment in 
daily living.

The patient had a history of gastritis, herpes zoster infec
tion, and chronic venous insufficiency. No trauma was 
referred. She was treated with steroidal and non-steroidal anti- 
inflammatory drugs (dexamethasone, prednisolone, diclofe
nac, ibuprofen) without clinical benefit. Moreover, the devel
opment of gastrointestinal adverse events (gastric pain and 
reflux) led to the discontinuation of the treatment. A new 
treatment with codeine and tramadol was started with the 
development of stypsis and hypertension. A neurological eva
luation diagnosed a DCM, and a treatment with pregabalin 

was started, with an initial clinical benefit, but due to the 
development of dizziness, pregabalin was changed to amitrip
tyline plus neurotrophic supplements without clinical benefit. 
A neurosurgery evaluation confirmed the DCM and suggested 
the surgery decompression that was refused; therefore, 
a physiotherapy treatment with capacitive resistive electric 
transference and laser was suggested, but it did not improve 
pain or motor function.

In December 2024, the patient came into the pain medicine 
room of Dulbecco University Hospital, in Catanzaro, Italy, for 
a new evaluation. At examination, we documented hyperalgesia 
and allodynia with dermatomal distribution (C4-C5-C6), 
a brachial plexus positive Valleix sign, hand numbness, and 
bilateral paresthesia. The severity of her pain was 10/10 on 
a numeric rating scale (NRS) [16], with an impossibility to tolerate 
any mechanical stimulation; the Douleur Neuropathique en 4 
Questions (DN4) [17] score was 7/10. She also reported impaired 

Article highlights

● Degenerative cervical myelopathy (DCM) is a common condition 
among the world population, with a prevalence of 24.2% in the 
healthy population and 35.3% among individuals older than 60  
years of age.

● This condition affects quality of life, requires multiple pharmacologi
cal treatments and is often not responsive.

● Pulsed electromagnetic fields (PEMFs) are a noninvasive and safe 
treatment for many musculoskeletal diseases alone or add-on to 
other therapies

● We managed a 44-year-old Caucasian woman (weight 65 kg, height 
170 cm, Body Mass Index (BMI) 22.49) for a 1-year history of severe 
neck pain and impairment in daily living. She received several phar
macological therapies with the development of side effects and 
without clinical efficacy. Numerical Rating Scale (NRS): 10/10.

● After 3 months, twice a week, PEMFs treatment the symptom 
resolved and also functioning improvement in the 36-Item Short 
Form Survey (SF-36) questionnaire were observed (p < 0.01).

Figure 1. Diamagnetic PUMP.
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sleep, mainly difficulties in falling asleep. The use of the 36-Item 
Short Form Health Survey (SF-36) questionnaire revealed a low 
quality of life [18] (Table 1).

Magnetic resonance imaging (MRI) and electromyography 
(EMG) were prescribed. The MRI revealed the presence of bone 
edema at C3-C4 with multiple compressions (Figure 2), and 
a chronic degenerative myelopathy at C5 (Figure 3); the EMG 
revealed a slight impairment of the median nerve fibers in the 
distal tract on the right and left for the sensory and motor 
component, with concurrent signs of neurogenic suffering in 
the brachial plexus muscles in the root of the C5 and C6 nerve 
on the right and left as well as in T1 on the left (modest 
degree).

A diagnosis of chronic degenerative myelopathy in 
a patient with mixed pain and drug intolerance was per
formed. A treatment with both l-acetyl carnitine and pregaba
lin was suggested but the patient refused it; therefore, 
a 3-month treatment (biweekly) with diamagnetic therapy 
was prescribed. During each session of treatment, lasting 
30 min, the patient was placed in a prone position and the 
diamagnetic pump was positioned along the C2-C6 and a new 
protocol for edema/pain was applied (Table 2).

Both NRS and DN4 were evaluated before and after each 
session of treatment. At the time of admission (T0) and at the 
end of the treatment (T1: 3-month), the SF-36 questionnaire 

was given. NRS and SF-36 were used as indicators of efficacy, 
while the occurrence of adverse events as indicators of safety.

We observed a significant (p < 0.01) decrease in pain (NRS: 
2/10) and neuropathic symptoms (DN4: 3/10) at the conclu
sion of the treatment session (T1; week 12), along with 
improvements in sleep and quality of life (Table 1). Higher 
scores on the SF-36 questionnaire were noted for physical 
functioning, role restrictions brought on by emotional and 
physical health issues, and bodily pain as compared to base
line. Furthermore, MRI imaging improved at the end of the 
treatment (Figure 3), with reduction of Bone Marrow Edema 
and myelopathy. Over the course of the treatment, no adverse 
events were described by patients.

3. Discussion

We reported a woman with clinical symptoms related to 
DCM that improved after 3 months of diamagnetic therapy 
[19]. Previous data suggested that untreated mild myelo
pathy could lead to severe impairment of neurological 
status and severe pain [3]. In this case, our patient denied 
a history of injury, and probably, the development of this 
clinical condition is degenerative. Despite the availability of 
different therapeutic approaches, a large number of 
patients have a poor outcome, experiencing some lasting 

Table 1. Short Form Health Survey (SF) 36 recorded in the enrolled patient 3 months (T1) after the admission 
(T0). Data are expressed as mean ± standard deviation of three evaluations for each time. **p < 0.01.

SF-36

T0 T1 P

Physical functioning 25.1 ± 1.2 61.3 ± 2.1** 0.000
Role limitations due to physical health 26.2 ± 2.1 62.7 ± 1.9** 0.000
Role limitations due to emotional problems 27.3 ± 1.7 63.1 ± 1.6** 0.000
Energy/fatigue 29.6 ± 1.6 67.2 ± 1.7** 0.000
Emotional well-being 28.3 ± 1.8 65.1 ± 1.2** 0.000
Social functioning 31.5 ± 1.7 70.2 ± 1.4** 0.000
Pain 23.1 ± 1.1 62.5 ± 1.6** 0.000
General health 21.9 ± 2.8 69.8 ± 2.1** 0.000
Health change 30.2 ± 1.0 76.7 ± 1.1** 0.000

Figure 2. T1 fast recovery (FR) fast spin echo (FSE) (a) T1 short TI inversion recovery (STIR) (b) magnetic resonance imaging showing the presence of multiple 
compressions (C2-C3, C4-C5, C6-C7) (red arrows) with the presence of bone edema in C3 and C4 (green arrows).
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symptoms, chronic pain, and disability, which negatively 
affect the quality of life [20]. Our patient presented with 
severe mixed pain, inducing an impairment of the quality 
of life and of the sleep. Prior treatments failed due to the 
emergency of adverse drug reactions, while surgery 
decompression suggested by a specialist in neurosurgery, 
in agreement with the guidelines [19,21] was refused. In 
this patient, a non-pharmacological treatment was manda
tory, and the inefficacy of previous protocols of physiother
apy suggested a different approach. In fact, diamagnetic 
treatment improved symptoms and quality. PEMFs move 
water, ion molecules and biological tissue through the 
water repulsive effect of diamagnetism [22]; for this reason, 
the biophysical stimulation carried out with high-intensity, 

low-frequency PEMFs is also referred to as diamagnetic 
therapy.

This may have determined edema reduction also according 
to diamagnetic therapy anti-inflammatory activity through its 
action on adenosine receptors A2 and A3 (upregulation), 
nuclear factor kappa-light-chain-enhancer of activated B cells 
(NF-κB) inhibition [14,23–25]. Furthermore, the pro-angiogenic 
action improves microcirculation, reducing edema [12,13,26]. 
Finally, part of the clinical benefit is related to neuroprotective 
action and modulation of sodium, potassium, and calcium ion 
channels [15,27–29].

Despite the absence of a high number of studies, pulsed 
magnetic fields have been used to manage cervical pain as 
shown by Hattapoglu and colleagues [30]. They observed the 

Figure 3. T1 (short TI inversion recovery) STIR magnetic resonance imaging in enrolled patient before (a) and after (b) diamagnetic therapy. It is possible to evaluate 
the decrease in degenerative cervical myelopathy (DCM) in C5-C6.

Table 2. Diamagnetic therapy program used in the treated patient.

Program Time

Liquids movement 8 minutes Intracellular High/Extracellular High
Endogenous Biostimulation Nerve slow 6 minutes- Cartilage-Bone 6 minutes
Neuropathic pain High intensity 10 minutes
Magnetic flux density was 86 mT at the site of treatment
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improvement of enrolled subjects concerning pain, sleep, 
mood, and quality of life on 64 patients with cervical disc 
herniation, but without reporting data about MRI.

The strengths of this case report are related to the use of 
a new non-pharmacological approach and to the clinical 
response not only from the patient’s perspective, but also on 
imaging and on functioning. However, limitations are related 
to the analysis of a single patient’s response and the absence 
of local inflammation markers measurement.

The limitations of PEMFs are several, but they are easily 
overcoming through patient’s selection. This kind of therapy 
is contraindicated in patients with active cancer, pace
makers, patients with implanted metallic devices that are 
not compatible with MRI. It is important to note that, simi
larly to other pain treatments, diamagnetic therapy is not 
effective in all patients, particularly in case of very severe 
structural damage or underlying and not adequately mana
ged inflammatory conditions (e.g., rheumatoid arthritis). The 
effect on bone marrow edema is generally long-lasting, 
especially in blunt trauma. However, in patients with myelo
pathy, cervical pain, low back pain relapse is highly probable 
and a new cycle after some months, alongside pharmacolo
gic therapy, may be required. Finally, we must observe 
(despite the presence of other clinical and experimental 
studies in this and other clinical settings) that results from 
a single case study are not necessarily indicative of wide
spread applicability.

4. Conclusion

According to this and previous experiences, diamagnetic 
therapy is a safe option in the management of DCM. Our 
patient improved in a multi-faced manner including not 
only pain as a symptom, but also physical functioning and 
MRI. Further randomized controlled trials with larger sam
ple sizes are necessary to confirm the generalizability of 
this treatment approach. This case report may be the first 
to investigate this topic in a broad patient population 
because of its limitations on the number of enrolled 
patients.
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