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PULSED ELECTROMAGNETIC FIELDS “PEMF”
CTU - MEDICAL DEVICE PERISO sa,

for the

TREATMENT OF THE
CHRONIC LOW BACK PAIN

Abstract
Background:
Lower back pain is one of the most frequent causes of patients seeking medical treatment and
has a tendency to become chronic. The use of PEMF has been studied in different pathological
conditions of the Osteoarticular apparatus but not in the lower back pain with or without root
involvement.

Study Objective:
the purpose of this study was to evaluate the efficacy of PEMF (Pulsed Electromagnetic Field,
CTU Medical Device - Periso sa) for the treatment of patients with CHRONIC LOW BACK PAIN

Methods:

patients with chronic low back pain with or without radicular pain, were assigned randomly to
receive PEMF or placebo (sham) treatment. PEMF was administered using the CTU Medical
Device - Periso SA. Independent outcome variables included PAIN and Oswestry disability
score

Results:
patients who received active PEMF consistently showed significant pain reduction (P < 0.05
compared with baseline) and the mean revised Oswestry disability percentage in the PEMF
group was significantly improved from the baseline value 4 weeks after completing therapy (P
< 0.05).

Conclusions:
in the present study it’s clearly demonstrated that PEMF reduced pain and disability in patients
with chronic lower back pain.

Search strategy:
databases used to identify studies for this clinical study include Medline, Embase and
Cochrane.

Keywords:
Low back pain, chronic low back pain, treatment, PEMF, revised Oswestry disability score. No
language limit was applied.

MD. Pietro Romeo (Annex 1)
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INTRODUCTION

Since obtaining approval from the United States Food and Drug Administration in 1979,
Pulsed Electromagnetic Field (PEMF) has been widely used to counteract pain resulting from
various conditions such as arthritis of the knee joint,®® ligament and muscle injuries 4°
delayed union fracture,® whiplash injury,” chronic pelvic pain,® headache,® complex regional
pain syndrome type I and multiple sclerosis.!! In addition, PEMF has also been used to
prevent osteoporosis'?'® and enhance scar healing.'*'®* However, its efficacy and the
optimal modes of magnetic field administration remain intensely controversial. A small
number of randomized, double- blind clinical studies’® have suggested that PEMF is a
promising therapy for knee osteoarthritis, but double-blind, placebo- controlled studies have
not been conducted on its efficacy in patients with lower back pain. Back pain is one of the
most common reasons for seeking medical treatment and the development of effective
symptomatic treatment is vital. If PEMF can be shown in placebo-controlled studies to have a
positive effect on lower back pain, it offers a useful treatment modality. We therefore studied
the efficacy of PEMF in a randomized, double- blind, placebo-controlled clinical trial in
patients with chronic lower back pain.

DEVICE DESCRIPTION

PULSED LOW-FREQUENCY ELECTROMAGNETIC FIELDS: The pulsed low-frequency
(< 50Hz; ~7Hz) electromagnetic fields (1b) belong to the class of non ionizing radiations, that
is, they are characterized by an associated energy below 12 eV (electron-Volt). Such an energy
is insufficient both to turn on ionization phenomena in molecules and to break even very weak
chemical bonds. For this reason in the last decades these radiations have not been considered
able to interact with biological systems and, as a consequence, the studies on this subject were
scarce and information poor, especially when compared with the great amount of knowledge
concerning the interactions among ionizing radiations and biological systems (2b). Only
recently, due to the more and more common use of electromagnetic fields of different intensity
and frequencies (3b), a vast research activity (4b-5b-6b-7b-8b-9b-10b-11b) has started,
addresses to the definition of their main biological and therapeutic effects, on which are based
the exposition thresholds currently recommended.

DIAMAGNETISM: The diamagnetism works on hydrogen atoms. Indeed, when a hydrogen
atom is covalently bound to a strongly electronegative atom, as for example the oxygen, the
bond electrons tend to move toward the latter. As a consequence, the H atom assumes a partial
but consistent positive charge. This charge, distributed in a small volume, lead to a high
electric charge density. At this point, the hydrogen atom tends to bind with a partially
negatively charged atom (the oxygen atom of a different water molecule) in this way acquiring
a greater stability neutralizing its electric charge.

A single water molecule does not feel any net force, since it is subject to the action of the
surrounding molecules that are uniformly distributed in any direction of the three-dimensional
space. The liquid water consists in a disordered network of molecules, bound together by
relatively weak chemical bonds. Such a network is continuously subject to fluctuations that
randomly break and create new bonds among the molecules. Due to these characteristics the
water does not have a proper dipole magnetic moment and it is repelled by an external
magnetic field (diamagnetism). The PEMF - CTU PERISO sa (Fig. 1), is a device of
molecular diamagnetic acceleration. It uses an energy of up to 200 Joule, generating high
power (2 Tesla), pulsating fields and developing a water-repulsive force with the following
main therapeutic aims:

+ liquids transport;
»  tissue biostimulation.

Liquids transport: as a result of diamagnetic repulsion, the free water in the extracellular
compartments is fiercely pushed away from the field application site. The transport of
extracellular liquids helps the oedema and post-traumatic effusions reabsorption and the
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scoriae removal, and stimulate the lymphatic circulation and related phenomena also thanks to
the vasodilatation draining action produced by the diathermia coupled with PEMF (CTU —
PERISO sa). In addition, the magnetic field works on the intracellular liquids, increasing their
mobility. The increase of the thermal molecular excitation supports the cells biochemical
activity as well as the mitochondrial and phagic-lysosomal metabolic mechanisms. The result
is a beneficial acceleration of all energetic, metabolic and cellular activities like ionic
transport, scoriae removal and cellular breathing.

Tissue biostimulation: a variable magnetic field crossing a conductor induces an electric
current. The human body is a conductor, that when it is crossed by a magnetic field the
phenomenon of biostimulation occurs. The action of magnetic fields is well described in terms
of bioelectric parallelisms existing among cells (12b), since it acts on the difference of electric
potential on the membrane sides as well as on the orientation af the circulating atoms that
behave as elementary magnetic dipoles (13b, 14b).

Fig. 1

SEARCH STRATEGY

Medline, Embase, and the Cochrane Central Register of Controlled Trials (CENTRAL) were
searched from the inception of each database from February 2014 to February 2015. The
Medline and Embase databases were searched together via www.embase.com

The search was conducted using the keywords low back pain, chronic low back pain, PEMF,
revised Oswestry disability score. No language limit was applied.

List 1 Search Strategy used in www.embase.com (step by step):

1 ‘low back pain’ OR ‘low back pain’/exp

2 ‘radiculopathy’ OR ‘sprain’/exp

3 ‘leg pain’ OR ‘“injuries’/exp

4 ‘diagnostic imaging’

5 ‘chronic LBP’

6° functional improvement’

7 #1 OR #2 OR #3 OR #4 OR# 5 OR #6
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8 random: ab,ti OR factorial: ab,ti OR crossver: ab,ti OR1placebo :ab,ti OR control :abti
OR trial:ab,ti OR group: ab,ti OR ‘crossover procedure’/exp OR ‘single blind procedure’/exp
OR “double blind procedure’/exp OR ‘randomized controlled trial’/exp

#1 #2 #3 #4 AND #5.

MATERIALS AND METHODS

This randomized, double-blind, placebo controlled clinical trial studied the effectiveness of
Pulsed Electromagnetic Field (PEMF) in patients with chronic low back pain.

STuDY SELECTION CRITERIA
TyPES OF STUDIES, PARTICIPANTS AND INTERVENTIONS INCLUDED
Patients with chronic lower back pain with or without radicular pain, with a score of > 4 on an
11point numerical rating scale (NRS) for pain assessment, who had not received pain
treatment (e.g. physiotherapy, nerve blocks, analgesics) during the 3-month period prior to the
study, and who had a pain duration of> 3 months were recruited. Patients with any unstable
medical disorder not controlled by standard treatment and those with a cardiac pacemaker or
using any other electrical devices were excluded from the study. All patients provided written
informed consent. Institutional review board approval was obtained for the study.
The treatment commenced immediately after enrolment:
Once included in the study, the patient was blindly assigned into the PEMF treatment group
(Group 1) or the control group (Group 2) according to randomly generated numbers. The
treatment commenced immediately after enroliment.
e In Group 1, PEMF using a real (Magnetic Field=2 Tesla; Intensity=90 J; frequency
of impulses=7Hz; duration=30minutes/day). The handpiece of CTU Medical Device
— PERISO sa, was placed 3 cm over the Lumbar region
e In Group 2, the coil was applied for 30min/day with a sham signal generator

from the same manufacturer.
All patients were requested to record their potential discomfort and the duration of the
treatment. They were also asked to refrain from smoking, alcohol abuse, or additional forms of
therapy during the study period. Biweekly contact through phone calls was performed by two
research assistants to exclude patients with poor compliance.

ExcrusioN CRITERIA

Before performing the treatments with PEMF CTU Medical Device — PERISO sa, all the
patients received a clinical evaluation to detect:

e Unsuitable physiological states

e Presence of ferromagnetic material within the areas of the body to be treated.

In addition were excluded as were those patients with Open Physis, terminal
illnesses/malignancies, pregnancy or lack of contraception use in women of childbearing age,
and use of pacemaker or any implanted electrical device were excluded, and ferromagnetic
parts.

BeneriT/Risk

No Risks, Dangers, Adverse Reactions have been associated with the use of the CTU Medical
Device — PERISO sa, even outside the protocols used. The CTU Medical Device PERISO sa,
respects all CLINICAL SAFETY Standards

Types oF OutcoME MEASURE

Any treatments, including pain medications, topical analgesics and physiotherapy, were
prohibited throughout the study period (3 weeks of therapy and 4 weeks of post- therapy
evaluation). Outcome was measured using pain assessment on a numerical rating scale (NRS)
and revised Oswestry disability scores. NRS scores were evaluated at baseline, immediately
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after the last therapy session, and 1 and 4 weeks after completing therapy. Revised Oswestry
disability scores were evaluated at baseline and again at 1 and 4 weeks after completing
therapy; the total score for all the items in the questionnaire was multiplied by two to give the
revised Oswestry disability percentage. The examining physician, the patients and the
clinician administering the therapy and collecting data were all blinded to the study details

METHODS

Patients were assigned randomly to receive PEMF or placebo (sham) treatment. PEMF was
administered using the CTU Medical Device - Periso SA (fig. 1). In the patient group, the
handpiece was placed about 3 cm away from the skin of the lower back for 30 min. For the
placebo group, an identical procedure was followed, except the device didn’t work, but
patients are unable to detect any difference between the active or shame device. The 30-min
treatment/placebo sessions were repeated three times a week for 3 weeks, and subjects were
followed up for 4 weeks post-therapy.

STATISTIC ANALYSIS

STATISTICAL METHODS

Patients who did not receive therapy in more than three of the nine sessions of PEMF or who
did not attend both the follow-up assessments were excluded from the data analysis. Patient
characteristics were compared using the t-test, y test or Fisher’s exact test. The percentage
changes from baseline in the NRS score and revised Oswestry disability percentage within the
groups were compared using Friedman repeated measures analysis of variance on ranks test
followed by Dunn’s method. Intergroup comparisons were performed using the Mann—
Whitney rank sum test. A P-value < 0.05 was considered to be statistically significant.

REsSuULTS

To provide a statistical power of 80% to detect a 30% difference in the percentage change in
the NRS score of the two groups, 14 patients were needed to complete the therapy in each
group. With the expectation of a 30% dropout rate, a total of 40 patients (20 in each group)
were recruited to ensure the study had sufficient statistical power. Of the 40 patients enrolled,
four were excluded from the data analysis: one patient in the placebo group received only
three therapy sessions, two patients in the PEMF group did not attend both of the follow-up
assessments, and one patient in the PEMF group was excluded due to violation of the protocol.
Baseline patient characteristics for both the PEMF group and the placebo group are given in
Table 1. There were no significant differences between the groups in any of the parameters
measured except for height. The results of pain assessment in the two groups using an 11-
point NRS are shown in Table 2. Patients who received active PEMF consistently showed
significant pain reduction throughout the whole observation period (P < 0.05 compared with
baseline). Pain reduction was also seen in the placebo group; this reduction was statistically
significant compared with the baseline value 1 and 4 weeks post-therapy. The percentage
change in the NRS score from baseline was significantly greater in the active treatment group
than in the placebo group at all three time-points after therapy (Fig. 2). At 4 weeks after
therapy, the mean + SD percentage change from baseline was 38 £ 11% and 22 + 24% in the
PEMF and placebo groups, respectively (P < 0.05). Approximately 20% of the patients in the
placebo group and 47% in the PEMF group showed a > 40% pain reduction from baseline at 4
weeks after therapy. The mean revised Oswestry disability percentage in the PEMF group was
significantly improved from the baseline value 4 weeks after completing therapy (P < 0.05)
(Fig. 3); there were no significant differences in the placebo group. In addition, no statistically
significant differences were observed between the two groups. At 4 weeks after therapy, the
change in disability percentage (mean £ SD) was 28 * 30% in the PEMF group and 8 + 32%
in the placebo group. However, no statistically significant differences in disability percentage
were observed between the two groups at the time-points studied.
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TABLE 1:
Baseline characteristics in patients with lower back pain receiving either pulsed

electromagnetic therapy (PEMF) CTU Medical Device or placebo

PEMF group Placebo group
(n=17) (n=19)

Age (mean + SD, years) 75 +5 74 +4
Gender

Male 5 14

Female 12 5
Height (mean z SD, cm) 156 £ 92 164 £ 6
Weight (mean = 5D, kg) 58 + 11 60 + 8
Duration of pain (mean + SD, months) 120 + 147 91 + 111
History of

Diabetes mellitus 2 =

Hypertension 8 7

Other 1 =
Radicular pain 9 10
Neurogenic intermittent claudication 8 7
Neurological examination

Decreased sensory function 1 1

Decreased motor power 1 1
Physical examination

Facet joint tenderness 6 13

Iliolumbar tenderness 8 8

Sacroiliac tenderness 4 4

Positive Patrick test 3 4

Positive Gaenslen test 1 2

2P < 0.05 versus placebo group.

TABLE 2:
Pain assessments using an 11-point numerical rating scale in patients with lower back pain

receiving either pulsed electromagnetic therapy (PEMF) CTU Medical Device or placebo

PEMF group Placebo group
(n=17) (n=19)
Baseline 6.7+1.7 GRGEERT
Immediately post-therapy 4.8 +1.28 BALECH S
1 week post-therapy 4.4+1.12 Fod 22 2L 17
4 weeks post-therapy 4.5+1.228 5.4+2.32

Values are mean =+ SD.
2P < 0.05 versus baseline.
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FIGURE 2: Percentage change from the baseline in pain assessed using an 11-point
numerical rating scale (NRS) in patients with lower back pain receiving either pulsed
electromagnetic therapy (PEMF) or placebo. Values are mean + SE. *P < 0.05 and **P

< 0.01 versus placebo group

w 100 J/ —e— Placebo group (n=19)
E" Z —a— PEMF group (n =17)
@ 50 -
3
@
(a8
Z 40
=
E =
5 30
g
o
E 20 4
(o]
~
4 104
-
A
U T T T
Baseline 1 week 4 weeks
post-therapy post-therapy

FIGURE 3: Percentage change from the baseline in the revised Oswestry disability
percentagein patients with lower back pain receiving either pulsed electromagnetic
therapy (PEMF) or placebo. Values are mean * SE. *P < 0.05 versus baseline
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Discussion

In the present study, PEMF was found to reduce pain and disability in patients with chronic
lower back pain. The use of a randomized, double-blind trial design strengthens the validity of
this data. Although a strong placebo effect was observed, as is usual for new forms of therapy
for back pain, and considerable variability in the therapeutic effect was evident between
patients, a greater degree of improvement was consistently found in the PEMF group
compared with placebo by the end of the study period. A 31% reduction in the mean NRS
score at the end of treatment and a 38% reduction 4 weeks after treatment were observed in
those treated with PEMF. This compared with a 12% reduction at the end of treatment and a
22% reduction 4 weeks after treatment in the placebo group. These results are consistent with
the findings of Trock et al. who reported a 30 — 35% reduction in pain at the end of treatment
and a 20 — 39% reduction 1 month after treatment in the active PEMF group versus a 17 —
27% reduction at the end of treatment and a 0 — 18% reduction 1 month after treatment in the
placebo group in patients with cervical facetal osteoarthritis. They also reported that a 29 —
36% reduction in pain was observed at the end of PEMF in patients with knee osteoarthritis,
whereas the placebo group showed only an 11 — 19% reduction. In these patients, pain
reductions of 21% to 31% and -0.3% to +16% were observed 1 month after therapy in the
PEMF and placebo groups, respectively. Reports on the effects of non-steroidal anti-
inflammatory drugs (NSAIDSs) in patients with lower back pain can be usefully compared with
PEMF results. Coats et al. studied the effectiveness of valdecoxib on chronic lower back pain
using a 4-week, randomized, placebo-controlled trial. After 1 week of treatment, there was a
40% reduction in pain in the valdecoxib group compared with a 24% reduction in the placebo
group. At the end of 4 weeks’ treatment, pain reduction was 57% in the valdecoxib group and
43% in the placebo group. Patients were not followed up after discontinuation of the
medication. Pallay et al. studied the effectiveness of two doses of etoricoxib on lower back
pain using a randomized, double-blind, placebo-controlled trial. After 4 weeks of treatment,
60 and 90 mg/day of etoricoxib produced 34% and 32% pain reductions versus baseline,
respectively, and this therapeutic effect was maintained for 12 weeks after discontinuing
medication. Thus, the therapeutic effectiveness of PEMF seen in the present study is
comparable with that of NSAIDs. Recently, Giles and Muller conducted an interesting
randomized, non-placebo-controlled clinical trial to compare medication (an NSAID),
acupuncture and chiropractic manipulation. Chiropractic manipulation achieved a 50%
reduction in lower back pain (final score of 3 on a 10-point visual analogue scale compared
with a baseline score of 6). However, medication and acupuncture were not found to reduce
lower back pain. Transcutaneous electrical nerve stimulation for chronic lower back pain and
therapeutic ultrasound for knee osteoarthritis have been shown to have efficacies similar to
placebo therapy. In the present study, PEMF had a therapeutic efficacy that was comparable or
better than that obtained with NSAIDs, chiropractic manipulation or acupuncture, and
therefore appears to have the potential to be an important therapeutic tool for the conservative
therapy of chronic lower back pain. In this study, an 11% mean improvement in the revised
Oswestry disability percentage (41% disability at baseline and 30% disability 4 weeks after
completing therapy) was observed in the PEMF group. In the study of Giles and Muller,
improvements in Oswestry low back disability percentages achieved by chiropractic
manipulation were similar to the results obtained in the present study, whereas acupuncture
produced only a 4% improvement and an NSAID produced no improvement. Although the
mechanism by which PEMF reduces pain is unclear, several explanations have been put
forward to explain its analgesic effect, including the stimulation of descending inhibition and a
subsequent increase in central b-endorphin production, hyper- polarization at the motor end
plate and subsequent muscle relaxation and the stimulation of chondrogenesis. Lednev
proposed that nociceptive C-fibres have a lower threshold potential and that a magnetic field
may selectively attenuate neuronal depolarization by shifting the membrane resting potential.
The promotion of increased blood flow to tissues and the modulation of the release of
cytokines or other factors have also been suggested. Any of these proposed mechanisms could
be responsible for the results of the present study since lower back pain has a complex nature
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and originates from multiple sources, including musculoskeletal structures and spinal nerves.
The most effective PEMF frequency and exposure mode remain controversial. Low frequency
pulses such as those in the present study are most often used.? In an animal study, Lee et al.*
reported that lower frequency PEMF had a greater effect on inflammation reduction and
promoted tendon return to histological normality. In addition, frequencies < 60 Hz were found
to affect cell behaviour by increasing transcription”® and DNA synthesis.?® Sakai et al.?
reported that intermittent exposure to PEMF stimulation was superior to continuous exposure
in an in vitro study. Further studies using different modes, intervals and durations of PEMF as
well as different follow- up periods may help to determine the optimal protocol for this
treatment.

CoNCLUSION

In conclusion, PEMF is a non-invasive method that, if correctly applied, is not associated with
any side-effects. It is extremely well tolerated by patients and therefore has a high degree of
compliance. In the present study, PEMF reduced pain and disability in patients with chronic
lower back pain and appears to be a potentially useful therapeutic tool for the conservative
management of such patients. Further studies are required to confirm these findings and to
determine the optimal treatment protocol.

ConFLIcTs of INTEREST
The authors declare that there is no conflict of interest regarding the publication of this paper.

Confidentiality Warning

All the data and information in this documents are reserved and under Confidentiality
Warning. You are hereby notified that any dissemination, copy or distribution of this
information is prohibited without the prior written consent of PERISO sa Swiss Company.

References:

1 Trock DH, Bollet AJ, Markoll R: The effect of pulsed electromagnetic fields in the treatment of
osteoarthritis of the knee and cervical spine. Report of randomized, double blind, placebo controlled
trials. J Rheumatol 1994; 21:1903 — 1911.

2 Trock DH, Bollet AJ, Dyer RH, Jr, Fielding LP, Miner WK, Markoll R: A double-blind trial of the

clinical effects of pulsed electromagnetic fields in osteoarthritis. J Rheumatol 1993; 20: 456 — 460.

3 Pipitone N, Scott DL: Magnetic pulse treatment for knee osteoarthritis: a randomised, double- blind,
placebo-controlled study. Curr Med Res Opin 2001; 17: 190 — 196.

4 Lee EW, Maffulli N, Li CK, Chan KM: Pulsed magnetic and electromagnetic fields in experimental
achilles tendonitis in the rat: a prospective randomized study. Arch Phys Med Rehabil 1997; 78: 399 — 404.

5 Binder A, Parr G. Hazleman B, Fitton-Jackson S: Pulsed electromagnetic field therapy of persistent rotator
cuff tendonitis. A double-blind controlled assessment. Lancet 1984; i: 695 — 698.

6 Sharrard WJ: A double-blind trial of pulsed electromagnetic fields for delayed union of tibial
fractures. J Bone Joint Surg Br 1990; 72: 347 — 355.

7 Foley-Nolan D, Moore K, Codd M, Barry C, O'Connor P, Coughlan RJ: Low energy high
frequency pulsed electromagnetic therapy for acute whiplash injuries. A double blind randomized
controlled study. Scand J Rehabil Med 1992; 24: 51 — 59.

8 Varcaccio-Garofalo G, Carriero C, Loizzo MR, Amoruso S, Loizzi P: Analgesic properties of electromagnetic
field therapy in patients with chronic pelvic pain. Clin Exp Obstet Gynecol 1995; 22: 350 — 354.

o Sandyk R: The influence of the pineal gland on migraine and cluster headaches and effects of treatment
with picoTesla magnetic fields. IntJ Neurosci 1992; 67: 145 — 171.

10 Pleger B, Janssen F, Schwenkreis P, Volker B, Maier C, Tegenthoff M: Repetitive transcranial mag-
netic stimulation of the motor cortex attenuates pain perception in complex regional pain syndrome
type I. Neurosci Lett 2004; 356: 87 — 90.

11 Sandyk R: Treatment with electromagnetic fields reverses the long-term clinical course of a patient with

'rmr}: P ] § § Via a Varena, 4 ISO 13485
L m 300 CH 6810-ISONE °

CHE-101.514.101 IVA



TREATMENT OF THE
CHRONIC LOW BACK PAIN

Pagina 10 di 17

chronic progressive multiple sclerosis. Int J Neurosci 1997; 90: 177 — 185.

12 Rubin CT, McLeod KJ, Lanyon LE: Prevention of osteoporosis by pulsed electromagnetic fields. J
Bone Joint Surg Am 1989; 71: 411 — 417.

13 Tabrah F, Hoffmeier M, Gilbert F, Jr, Batkin S, Bassett CA: Bone density changes in osteoporosis- prone
women exposed to pulsed electromagnetic fields (PEMFs). J Bone Miner Res 1990; 5: 437 — 442.

14 Kenkre JE, Hobbs FD, Carter YH, Holder RL, Holmes EP: A randomized controlled trial of electromagnetic
therapy in the primary care management of venous leg ulceration. Fam Pract 1996; 13: 236 — 241.

15 Ottani V, De Pasquale V, Govoni P, Franchi M, Zaniol P, Ruggeri A: Effects of pulsed extremely- low-
frequency magnetic fields on skin wounds in the rat. Bioelectromagnetics 1988; 9: 53 — 62.

16 Haas M, Goldberg B, Aickin M, Ganger B, Attwood M: A practice-based study of patients with
acute and chronic low back pain attendlngr primary care and chlrogractlc physicians: two- week to
48-month follow-up. J Manipulative Physiol Ther 2004; 27: 160 — 169.

17 Brown CS, Ling FW, Wan JY, Pilla AA: Efficacy of static magnetic field therapy in the chronic pelvic
pain: a double-blind pilot study. Am J Obstet Gynecol 2002; 187: 1581 — 1587.

18 Coats TL, Borenstein DG, Nangia NK, Brown MT: Effects of valdecoxib in the treatment of chronic
low back pain: results of a randomized, placebo- controlled trial. Clin Ther 2004; 26: 1249 — 1260.

19 Pallay RM, Seger W, Adler JL, Ettlinger RE, Quaidoo EA, Lipetz R, et al: Etoricoxib reduced pain and
disability and improved quality of life in patients with chronic low back pain: a 3 month, randomized,
controlled trial. Scand J Rheumatol 2004; 33: 257 - 266

20Giles LGF, Muller R: Chronic spinal pain: a randomized clinical trial comparing medication,
acupuncture, and spinal manipulation. Spine 2003; 28: 1490 — 1503.

21 Deyo RA, Walsh NE, Martin DC, Schoenfeld LS, Ramamurthy S: A controlled trial of trans-
cutaneous electrical nerve stimulation (TENS) and exercise for chronic low back pain. N Engl J Med
1990; 322: 1627 — 1634.

22 Falconer J, Hayes KW, Chang RW: Effect of ultrasound on mobility in osteoarthritis of the knee. A
randomized clinical trial. Arthritis Care Res 1992; 5: 29 — 35.

23 Vallbona C, Richards T: Evolution of magnetic therapy from alternative to traditional medicine. Phys Med
Rehabil Clin N Am 1999; 10: 729 — 754.

24 Trock DH: Electromagnetic fields and magnets. Investigational treatment for musculoskeletal
disorders. Rheum Dis Clin North Am 2000; 26: 51 — 62.

25 Lednev VV: Possible mechanism for the influence of weak magnetic fields on biological systems.
Bioelectromagnetics 1991; 12: 71 — 75.

26 Pilla AA, Muehsam DJ], Markov MS: A dynamical systems/Larmor precession model for weak
magnetic field bioeffects: ion binding and orientation of bound water molecules. Bioelectrochem Bioenerg
1997; 43: 239 — 249.

27 Bassett CA: Fundamental and practical aspects of therapeutic uses of pulsed electromagnetic fields
(PEMFsS). CritRev Biomed Eng 1989; 17: 451 — 529.

28Goodman R, Bassett CA, Henderson AS: Pulsing electromagnetic fields induce cellular tran- scription.
Science 1983; 220: 1283 — 1285.

29 Sakai A, Suzuki K, Nakamura T, Norimura T, Tsuchiya T: Effects of pulsing electromagnetic fields on
cultured cartilage cells. int Orthop 1991; 15: 341 — 346

Device ReFereNcEs

1b Rubik B.: Bioelectromagnetics & the Future of Medicine.

Administrative Radiology Journal, 16, 8, 1997, pp. 38-46.

2b Bassett C.A.: Fundamental and Practical Aspects of Therapeutic Uses of Pulsed
Electromagnetic Fields (PEMFs). Critical Reviews in Biomedical Engineering, 17, 5,
1989, pp. 451-529.

3b Bassett C.A.L.: Beneficial Effects of Electromagnetic Fields.

Journal of Cellular Biochemistry, 51, 1993, pp. 387-393.

4b Heckman J.D., Ingram A.J., Loyd R.D., Luck J.V. Jr., Mayer P.W.: Nonunion Treatment
with Pulsed Electromagnetic Fields. Clinical Orthopaedics and Related Research, 161,
1981, pp. 58-66.

P PERISO sa °
TOV Al See ) .
SN S 23 Via a Varéna, 4 ISO 13485
i m 399 CH 6810-ISONE .

CHE-101.514.101 IVA



TREATMENT OF THE
CHRONIC LOW BACK PAIN

Pagina 11 di 17

5b Hulme J., Robinson V., DeBie R., Wells G., Judd M., Tugwell P.: Electromagnetic Fields
for the Treatment of Osteoarthritis. (Cochrane Review), Cochrane Library, 3, Oxford,
Update Software, 2002.

6b Luben R.A.: Effects of Low-energy Electromagnetic Fields (pulsed and DC) on Membrane
Signal Transduction Processes in Biological Systems. Health Physics, 61, 1, 1991, pp. 15-
28.

7b Ichioka S., Minegishi M., lwasaka M., Shibata M., Nakatsuka T., Harii K., Kamiya A.,
Ueno S.: High-intensity static magnetic fields modulate skin microcirculation and
temperature in vivo. Bioelectromagnetics JID - 8008281 21: 183-188, 2000.

8b Rubik B., Becker R.O., Flower R.G., Hazlewood C.F., Liboff A.R., Walleczek J.:
Bioelectromagnetics: Applications in medicine. In; B.M. Berman, D.B. Larson, et al.,
“Alternative Medicine, Expanding Medical Horizons”, NIH Publication No. 94-066,
Washington, DC, US Government Printing Office, 1994.

9b Glazer P.A., Heilmann M.R., Lotz J.C., Bradford D.S.: Use of Electromagnetic Fields in a
Spinal Fusion: A Rabbit Model. Spine, 22, 1997, pp. 2351-2356.

10b Stiller M.J., Pak G.H., Shupack J.L., Thaler S., Kenny C., Jondreau L.: A portable pulsed
electromagnetic field (PEMF) device to enhance healing of recalcitrant venous ulcers: a
double-blind, placebo-controlled clinical trial. Br. J. Dermatol. 127: 147-154, 1992.

11b Wilson D.H., Jagadeesh P.: Experimental Regeneration in Peripheral Nerves and the
Spinal Cord in Laboratory Animals Exposed to a Pulsed Electromagnetic Field.
Paraplegia, 14, 1976, pp. 12-20.

12b Miller J.A. et al.: Control of extracellular fluid volume and the pathophisiology of edema
formation. Philadelphia, Saunders, 2000, pp. 795-865.

13b Yen-Patton G.P., Patton W.F., Beer D.M. et al.: Endothelial cell response to pulsed
electromagnetic fields: stimulation of growth rate and angiogenesis in vitro. J. Cell.
Physiol., 1988; 134: 37-39.

14b Pacini S., Gulisano M., Peruzzi B., Sgambati E., Gheri G., Gheri B.S., Vannucchi S., Polli
G., Ruggiero M.: Effects of 0.2 T static magnetic field on human skin fibroblasts. Cancer

Detect. Prev., 27: 327-332, 2003.

Pr. PiETe
DATE: 21/02/2018 soocing MEDICO ;f § :;;m--(,
WALSIE riog 4
. vig f"'"'l'C-?, ‘sf ,, 2 7,::mer -
SIGNATURE: MD Pietro Romeo fekce Fiscale o pf.; ,” O VARE gy

“anity VA gy P FST.-I,'-.
23N 127

PERISO sa [ ]
Via a Varéna, 4 ISO 13485
CH 6810-ISONE l.

CHE-101.514.101 IVA

a"
1SO 9001
1SO 10014
1SO 14001



TREATMENT OF THE
CHRONIC LOW BACK PAIN

Pagina 12 di 17

ANNEX 1

FORMATO EUROPED
PER IL CURRICULUM
VITAE

INFORMAZIONI FERSONALI

Nome Pletro Romeo
Indirizzo Via E. Cernuschi 59
21100, VARESE [VA), ITALIA,
Telefono (030) 0332,281000- 3476651575
Fax -

E-mail romeo.p@libero.it
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ESPERIENZA LAVORATIVA
*# Date [da —a) Aprile 2010 - oggl
Istituto Ortopedico Galeazzi - IRCCS - Via Riccardo Galeazzi 4, Milano,
Dipartimento di Clinica Ortopedica Universita degll Studi Milano
| Direttore Prof. V. Sansone)
Dirigente Medico (Rapporto LP)
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Azienda Sanitarla Locale della Provincia di Varese- Via O, Rossi 3- Varese
Dirigente Medito - Organizzazione Servizi Sanitari di Base - Incarico in
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Dal 1993 al 2000

Ministero di Grazia e Giustizia — Dipartimento dell’Amministraziong
Penitenziaria- Casa Circondariale di Busto Arsizio { VA)

Specialista Ortopedico Convenzionato
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Azienda Sanitaria Locale della Provincia di Varese- Via 0. Rossi 9-Varese
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igiene Pubblica
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di lavaro Ministera di Grazia e Giustizia - Dipartimento dell’Amministrazione
Penitenzlaria- Casa Circondarlale di Busto Arsizio | VA)
Medico del Servizio di Assistenza Sanitaria Integrativa

= Tipa di azienda o settore
# Tipo di impiego

# Principali mansioni e
responsabllita

[STRUZIONE E FORMAZIONE
* Date (da - a) 2008
Bologna — Scunla di Ecografia Muscolo Scheletrica
Corsg Avanzato
2006 e 2007
Bologna — Scuola di Ecografia Muscolo Scheletrica
Corso Base
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Diploma di Specializzazione in Ortapedia e Traumatologia
Universith degll Studi di Mitana
1984
Abilitazione Professionale
Universita degli Studi di Pavia
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Diploma di Laurea in Medicina e Chirurgia
Universith degll Studi di Pavia
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Diploma di Maturita Sclentifica
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S10T { Societd italiana Ortopedia e Traumatologia)

ASON [ Associazione Specialisti Ostecarticolar Nazionale) —
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SITOD ( Societa laliana di Terapla con Onde d'Urto).
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ISMST | International Society for Medical Shock Wave Treatment )
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CAPACITA E COMPETEMNZE
FERSOMALI

Acguisite nel corso dello wito €
delta carriera ma non
necessorigmente Hoonasciite
da certificati e diplomi
ufffctali,

italiano

Dal 1995 al 2016 interesse e competenpe  specifiche nel campo dell’
Ortopedia applicata alla Medicina Legale quale consulente di compagnie
assicurative (1995 = 2008) dell’ Istituto Nazionale Assicurazione Infortuni sul
Lavora [IMAIL) , consulente tecnico per la branca di Ortopedia presso il
Tribunale di Varese sino al mese di ottobre 2015.

Dal 2004 interesse nella Terapia con Onde d'urte Extracorporee  wtilizzando
apparecchiature  focalizzate  plezoelettrica  elettromagnetica  ed
elettroidraulica . Esperto in trattamenti  ecoguidatl  ed eco-assistiti manu
medica, per il trattamento delle principali patologie muscole scheletriche,
inclusi | ritardl di consolidazione delle fratture , la patologia vascolare e
metabalica dell'osso le osteocondropatie e @l trattamento delle ulcere
cutanee . Dal 2010  attivith di ricerca clinica e sperimentale presso i
Dipartimento di Ortopedia e Traumatologia dell’Universith degli Studi di
Milano dell’ Istituto Ortopedico Galeazzl { Direttore prof V. Sansone) che
riguardanc  impiego delle energie fisiche rella patelogla metabolica |
degenerativa & vascolare delfosso , gl efferti  su colture di cellulari |
Centro di Ricerca Applicata sulla Stimolazione Biofisica del Tessuti Muscolo-
Scheletrici)

Coautore di pubblicazioni in materia su riveste nazionall e internazionall
indicizzate . Relatore — moderatore in congressi e corsi di formatzione
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2012 TORINO X1 COMGRESS0 NAZIOMALE SOCIETA' ITALIANA TERAPLA CON OWNDE D'URTO EXTRACORPOREE
(SITOD)

P. Rormeo. La terapia con onde d*urto extracorporee. L'Operatore. Figure professionali coinvolie e specificith
operative

012 TORIMO XI CONGRESSO MAZIOMALE SOCIETA ITALIAHA;FEHAF‘IA CON ONDE D'URTD EXTRACORPOREE
[SITOD) CONVEGND SATELLITE: LE ONDE D'URTO IN PATOLOGIA ORTOPEDICA
P. Romeo. La Terapia con Onde d'Urto. Indicazioni Controindicazioni Aspetti Medico Legali,

012 = ROMA 4" COMGRESSD NAZIOMALE C.OR.T.E
P Romeo — MC D' Agasting, Onde d'Urto e Rigenerazione tissutale, Il ruole dell’ Angiogenesi

2012- INNSBRUCK 2nd ISMST Basic Research Meeting
ML D'Agostino. P. Romeo. Early angicgenic response to shock waves in a three — dimensional model of
microvascular endothelial cell culture (HMEC-1)

2011 - SAMTA MERGHERITA LIGURE [GE) INDICAZION] E LIMIT! DELLA TERAPIA CON ONDE D'URTO: DAL
MEDICO DI MEDICING GEMERALE ALLD SPECIALISTA.

- P. Romeo. Indicazioni Controindicazioni ¢ modalita di somministrazione della terapia con onde d'urto.
Linee guida

2011 VARESE AGGIORNAMENTD DEL MEDICO DI MEDICINA GEMERALE
- L'Edema Osseo Midollare nelle patologie Ostecarticolare, Aspetti prognostici & Terapeutici

2011 BERGAMO TERAPIA CON ONDE D'URTD: DALLA RICERCA ALLA PRATICA CLINICA. INDICAZIONI
- P. Romeo Effetti Biologici delle Onde d"Urto Extracorporee. | Meccanismi della risposta cellulare.

2010/2011 MILAND — | CORSO AVANZATO SULL'UTILIZZO DELLE ONDE DURTO EXTRACORPOREE IN
ORTOPEDIA-FISIATRIA E MEDICINA RIG EHEHATI"LI'A

-P. Romeo, V. Sansone  Effettl  Blologicl della Stimolazione con Onde d'Urto. | meccanismi dell'azione
terapeutica,

-P. Buselli, P. Romeg. Aspetti Medico Legali delle Terapia e raccolta del consenso informato,

- P, Romeg, V. Sansone. Onde d'Urto extracorporee e patologie vascolari dell'osso. |l razionale terapeutico
P, Bomes, V., Sansone Le Onde d'Urta nella patologa dellAchilles. Dalla biologia alla pratica clinica,

1010 BARIL, X CONGRESSD MAZIOMALE SOCIETA' ITALIANA TERAPIA CON OMDE D'URTO EXTRACORPOREE
(SITOD)

- P, Romen, Indicazioni Controindicazioni, Utilita, Inutilita nelle applicazioni cliniche {o routinarie] delie onde
d'urto focalizzate,

2010 SANTA MARGHERITA LIGURE (GE) NUOVE FRONTIERE NEL TRATTAMENTO DELLE PATOLOGIE
ORTOPEDICHE COM OMDE D' URTO ED INGEGNERIA TISSUTALE ON LINE
= B, Romeo. V. Sansene, M.C. DY Agostine  Onde d"Urto e Angiogenesi, Considerazioni clinico sperimentali,
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2010 VIEMNMA 1 th ISMST {International Society for Medical Shock Waves Treatments) BASIC RESEARCH

MEETING

fi.C. D" Agosting —E._F'rﬂ_tlll.“.-_l.'!. Ostepgenesis and Bone Turnowver

2009 CAMPOBASSO XXXVII SIMFER. SOCIETA’ ITALLANA MEDICINA FISICA E RIABILITAZIONE

M. C. "Agostino, P. Romeo. V. Sanscne

Onde d'Urto Extracorpores dalla litotripsia alla rigenerazione tissutale, Sessione Poster

2007 VIl CONGRESSD NAZIONALE SOCIETA’ ITALIANA TERAPLA CON ONDE D'URTO EXTRACORPOREE (SITOD)

L Polo — P. Romeo

Effetti secondari e applicazioni “oft label “delle Onde d'urto. Sperimentazione & aspetti Madico Lagali

Varese 07/08/2017
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