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ABSTRACT
This paper reports the findings of an 
observational study investigating the 
efficacy of pulsed electromagnetic 
fields (PEMF) in treating osteoarthri-
tis (OA). OA is a degenerative joint 
condition which mainly affects a sig-
nificant number of older dogs, lead-
ing to discomfort and reduced mo-
bility. magnetotherapy has become 
a more widely accepted complemen-
tary intervention in veterinary medi-
cine in the alleviation of pain and en-
hancement of joint functionality.

In this study, an analysis was con-
ducted on a representative sample 
of ten dogs afflicted with OA, which 
were subjected to magnetotherapy 
treatments, two sessions per weeks, 
for a duration of six weeks. The prin-
cipal indicators of interest included 
the degree of pain on palpation and 
the degree of lameness, joint mo-
bility, muscle circumference and 
the dogs’ level of participation and 
happiness. Validated assessment in-
struments were employed, and clin-
ically significant data was gathered.

The observational study produced 
evidence showing a notable reduc-
tion in joint pain and an improve-
ment in joint mobility for dogs 
treated with magnetotherapy. Ad-
ditionally, pet owners reported an 
increase in their pets’ participation 
and happiness levels. 
This study provides encouraging ev-
idence for magnetotherapy’s effec-
tiveness as a therapeutic option for 
treating joint pain in dogs.

INTRODUCTION
Osteoarthritis in dogs
Osteoarthritis (OA) in dogs is an ex-
tremely vast and complex pathology 
belonging to the orthopedic field. It 
occurs with extreme frequency in 
daily outpatient practice. Epidemi-
ological studies report an incidence 
of OA in dogs ranging between 8% 
and 20%.
The most significant data of recent 
scientific research now set aside 
the old theories according to which 
OA is a form of senescence or joint 
wear exclusively of elderly subjects.

The new theories on the pathogen-
esis of these adult/elderly subjects 
are currently based on the concep-
tion that mediators with a destruc-
tive value characterize OA, which act 
in constructive interaction thanks 
to self-amplifying mechanisms ca-
pable of defeating substances with 
anabolic and reparative activity.
In this context, free radicals assume 
significant importance and seem to 
be the cause of the degenerative 
and inflammatory alterations char-
acteristic of arthrosis in dogs of a 
certain age. We therefore speak of 
multifactorial etiology characterized 
by multiple risk factors.

According to the etiopathogenesis, 
arthropathies are divided into in-
flammatory: infectious (bacterial, 
viral, fungal) and non-infectious (im-
mune-mediated erosive and non-ero-
sive); and non-inflammatory, with 
consequent effects on their primary 
localization and symptomatology. In-
flammatory arthropathies primarily 
affect the articular components, the 
synovium, the ligaments and second-
arily the cartilage and subchondral 
bone. In non-inflammatory (non-neo-
plastic) forms, on the contrary, the tis-
sues involved are cartilage and bone.

Inflammatory arthropathies are also 
generally polyarticular (shoulder, el-
bow, hip), but immune-mediated ones 
have instead a symmetrical bilateral 
involvement (carpus and tarsus). The 
symptoms appear variable. There is 
lameness in relation to the degree 
of chronicity of the lesion.
If the OA is of inflammatory origin, 
there is the presence of swollen, 
warm, and painful joints, with the 
risk, in the case of bacterial forms, 
of hesitating in edematous forma-
tions inside the limb and osteomy-
elitis caused by the erosion of the 
cartilage matrix induced by patho-
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genic enzymes or released by leuko-
cytes destroyed by bacteria. Instead, 
deformation of the joints character-
izes the OA of immune-mediated 
origin; the periarticular soft tissues 
weaken to the point of sometimes 
causing rupture of ligaments or ten-
don supports. In any case, among 
the different clinical forms, pain is 
the main manifestation related to 
the types of osteoarthritis.
OA involves all dogs’ races without 
distinction and affects all age groups. 
Bacterial or tick-borne forms can 
easily affect even young subjects.

To arrive at a precise diagnosis, there-
fore, in addition to an accurate anam-
nesis, an in-depth clinical examina-
tion and the support of instrumental 
diagnostic investigations such as: ra-
diographic examinations, arthrocen-
tesis, arthroscopy, culture and se-
rological tests are required.Thanks 
to increasingly in-depth knowledge 
about the etiopathogenesis of OA 
and increasingly innovative diagnostic 
techniques, we are moving towards a 
combined medical therapy.
These are different interventions 
but with a synergistic effect to act on 
three main objectives: (1) to inter-
vene on the causes that have caused 
the arthritic degeneration; (2) inter-
fere with the pathogenetic mecha-
nisms that represent the biological 
substrate of the disease; (3) act to 
counteract the emerging symptoma-
tology at whatever stage it is.

The primary cause is often treated 
with surgical therapies to correct 
the biomechanics of the joint and to 
try to recover its functionality.
For the other two objectives, a mul-
timodal treatment is used instead, 
consisting of the integration of dif-
ferent therapies such as: nutrition-
al control both in preventive and 
therapeutic form: aimed at reducing 

excess weight that could affect the 
diseased joints; rehabilitation phys-
iotherapy; pharmacological treat-
ment understood as “pain-oriented” 
symptomatic therapies (eg: NSAIDs) 
and “disease-oriented” ones (eg: 
chondroprotectors).
Physiotherapy rehabilitation is now 
considered an effective comple-
ment to surgical and pharmacolog-
ical treatments for OA in dogs. It is 
capable of pursuing six important 
objectives: 1) improve joint function, 
correcting alterations and re-edu-
cating the patient to walk; 2) reduce 
muscle contractures and stimulate 
the trophism of the myotenoliga-
mentous apparatus due to periods 
of reduced motor activity; 3) in-
crease proprioceptive abilities and 
exploit the plasticity of the nervous 
system; 4) stimulate the blood and 
lymphatic system; 5) enhance mus-
cle trophism; 6) decrease pain.

The application methods are nu-
merous and are often linked to the 
aptitudes of the veterinary surgeon 
who performs them, to his availabil-
ity of space, time, and economics.
Among the often-used rehabilitation 
treatments we find active/passive 
therapeutic exercises and instru-
mental techniques: magnetother-
apy, laser therapy, TECAR therapy, 
shock waves, ultrasound therapy, 
neuromuscular electrostimulation.

Magnetotherapy
The use of magnetic fields dates to 
Egyptian times. We have considera-
ble evidence of its use also from the 
Roman period and the Middle Ages.
Magnetotherapy is defined by Steiss 
(1997) as “a form of physical therapy 
which, by exploiting the interaction 
between a magnetic field and the 
body, regulates the electrochemical 
balance of the cell, restoring the cor-
rect membrane permeability; thanks 

to its bio-regenerating action, it stim-
ulates tissue regeneration and accel-
erates repair phenomena”.
Not all magnetic fields are the 
same, a clear distinction is made 
between constant ones and those 
that vary over time or pulsating; 
in general, it is the latter that are 
used for therapeutic purposes. 
The effect of magnetotherapy on 
organisms would be realized at the 
level of neurovegetative and cellu-
lar metabolic regulation. 
The pulsed magnetic fields induce 
micro-currents which, causing ion 
exchanges in the cell membranes, 
restore the correct membrane po-
tential (unbalanced in the case of a 
pathological cell). 

From this restored electrochem-
ical balance of the cell, a correct 
membrane permeability follows. 
The bio-stimulating effect ulti-
mately modulates and accelerates 
tissue regeneration and repair.
Dragone L. (2015) summarizes the 
effects of magnetotherapy on the 
body in: increase in cellular perme-
ability; ionization of protoplasmic 
molecules and increase of the po-
larization level; increased permea-
bility to calcium; piezoelectric effect 
on the bone and stimulation of fi-
brocartilage calcification; inhibition 
of bone resorption and earlier cal-
lus formation; increased action of 
osteoblasts; cartilage stimulation; 
analgesic effect.

By intervening on certain param-
eters such as the intensity of the 
field, the frequency of the impulses 
and the duration of exposure of the 
body to the pulsed magnetic field, 
different effects can be achieved: 
analgesic, anti-inflammatory, bi-
ostimulant and repairing.
The fields of application of magne-
totherapy are many:
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– Treatment of fractures, 
osteoarthritis, arthritis, 
consolidation delays

– Inflammatory processes
– Contractures and muscle spasms
– Vascular alterations
– Pain
– Neurological pathologies

(Steiss,1997)

Among the various applications of 
magnetotherapy, the best known 
and most studied is the one on the 
bone. Several studies have shown 
that magnetotherapy is able to ac-
celerate and/or reactivate the phe-
nomena of bone healing, promoting 
the proliferation of osteoblasts, local 
neo-vascularization, and mineraliza-
tion of the fibrocartilaginous callus 
(Dragone, 2015; Auer et al., 1983; 
Carlucci et al., 1978).
Some studies in human medicine 
have instead questioned the pain-re-
lieving power of this technique (Mc-
Carthy et al., 2006), minimizing the 
encouraging results brought to light 
by recent clinical studies conduct-
ed on the subject. Recent scientific 
works have been able to confirm how 
low intensity and frequency pulsed 
magnetic fields can influence the be-
havior of different cell types: nerve, 
endothelial, connective tissue, and 
muscle. Colciago et al. (2019) analyz-
ed in vitro the biological responses to 
EMF exposure on cells of the periph-
eral nervous system. In this work, 
the effects of electromagnetic fields 
on cultures of rat Schwann cells (SC) 
(taken from the sciatic nerve) regard-
ing their viability, proliferation, mi-
gration capacity and specific myelin 
markers were studied. 
Research has shown that the expo-
sure of these cells to electromagnet-
ic fields does not cause toxic stimuli, 
morphological changes or influence 
their migration and myelinating ca-

pacity. On the contrary, prolonged, 
and repeated exposure over time to 
low intensity and frequency PEMF 
fields induces increased prolifer-
ation in SCs. Therefore, the use of 
PEMF could represent a useful tool 
to improve the regenerative capaci-
ties of myelin producing SCs affect-
ing peripheral nerves with significant 
consequences on the fields of appli-
cation in medicine, both in prevent-
ing degeneration and in promoting 
nerve regeneration. Although the 
use of pulsed electromagnetic fields 
in osteoarticular pathologies is very 
extensive in daily clinical practice, the 
underlying mechanisms of action re-
main partly unknown and complex 
to reconstruct due to the multiple 
interactions between the different 
biological tissues. Unfortunately, 
the bibliography on this subject is 
scarce. Some publications on works 
conducted on osteoblasts (De Mattei 
M et al., 1999), osteoclasts (Chang K 
et al., 2003) and on cultures in liquid 
medium of fibroblast-like cells de-
rived from human peripheral blood 
mononuclear cells date back to the 
1980s (Gómez-Ochoa et al., 2010); 
however, these works are not suffi-
cient to explain the anti-inflamma-
tory effect of magnetic fields on os-
teoarthritis processes. In the 2017 
Biochemistry and Biophysics Re-
port, a comparative study between 
electromagnetic fields and low-level 
laser therapy conducted on mito-
gen-activated protein kinases is cited 
in which the powerful healing effect 
that electromagnetic fields emerge, 
through the stimulation of protein 
kinase pathways. 
At the end of this article, there is even 
talk of such a high biological stim-
ulation effect on cells due to mag-
netic fields, that a moderate use is 
recommended in terms of time and 
frequency of use. The need arises 
to further investigate the effects of 
magnetotherapy in veterinary medi-

cine as this sector unfortunately does 
not have enough scientific evidence.
Considering the above premises, the 
present prospective observational 
study aims to describe and evaluate 
the effects of low-frequency and in-
tensity pulsed electromagnetic fields 
(PEMF) in dogs with osteoarthritis.

MATERIALS AND METHODS
The study was conducted between 
September 2021 and September 
2022, at: the Rehabilitation Physio-
therapy department of the Teaching 
Hospital of the School of Veterinary 
Medical Sciences of Camerino, the 
Futuravet facility (second level) of 
Tolentino and the Veterinary Clinic 
(associated studio) of Posatora (AN). 
Before starting data collection, in-
formed consent was obtained from 
the owner of each subject.

Population
All patients diagnosed with OA were 
evaluated by clinical and instru-
mental examination (radiography) 
regardless of joint involved, age, 
race, and weight; the patient were 
in pharmacological wash-out for at 
least two weeks. The degree of se-
verity of the pathology was defined 
based on the radiographic exami-
nation, using the Kellgren-Lawrence 
classification scale. 

This scale identifies five degrees of 
severity: not appreciable, doubtful, 
minimum, moderate, and severe; we 
start from a perfect joint, then as we 
continue along the ladder we see a 
reduction of the joint space, bone 
sclerosis, important bone deforma-
tion, disappearance of the cartilage 
and formation of osteophytes.

Study Design
Each patient underwent two magne-
totherapy sessions a week distrib-
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uted equidistantly from each other 
for a total of twelve sessions. The 
patients did not undergo any further 
medical treatments during the phy-
siatric treatment cycle. For the appli-
cation of low intensity and frequency 
pulsed electromagnetic fields (PEMF), 
the portable device PMT QS (ASA Srl, 
Arcugnano) was used, equipped with 
Flexa applicators (36 x 21 x 2 cm (L 
x P x H) - 1.2 kg), programmable fre-
quency from 0.5 to 100 Hz and varia-
ble magnetic field intensity from 5% 
to 100% (from ~2.5 to ~40 Gauss).

The handpieces were placed directly 
in contact with the anatomical site of 
the arthrotic lesion by taking advan-
tage of the appropriate elastic bands. 
The treatment was delivered without 
requiring any predetermined posi-
tion of the patient. All patients were 
treated with the following protocol 
and device settings: the clinical pro-
tocol has thus been set up based 
on the clinical practice of the center 

Energy for Health [23]

and is conceived in such a way as to 
initially obtain an analgesic, vascular 
stimulation, and therefore anti-in-
flammatory effect; and subsequent-
ly by an increasingly bio stimulating 
effect. The subjects were evaluated 
at the baseline visit (T0) and at the 
end of the sixth session (T1) and the 
twelfth session (T2) of treatment.

Clinical Outcomes
The following parameters were eval-
uated for each patient: pain on pal-
pation, degree of lameness, level 
of participation and happiness, cir-
cumference of ipsilateral and con-
tralateral muscle masses, range of 
motion (ROM) of the treated joint.

Pain on palpation
By palpation and manipulation of 
the limb, the different consistency of 
the muscles, the possible presence 
of contractures, crackles, or points 
of evident pain (trigger points) that 
limit the load or the joint ROM of the 
patient were evaluated. The degree 
of pain on palpation was measured 
using a scale of values (Knap et al., 
2008) with a score from 0 to 4:
0 = no sign of pain on palpation
1 = mild pain on palpation
2 = moderate pain on palpation
3 = intense pain on palpation
4 = the subject is in so much pain

that the limb cannot be 
palpated

Degree of lameness
Lameness, a clinical symptom char-
acterized by irregular gait, was as-
sessed by physical examination us-
ing a scale of values ranging from 0 
to 5 (Knap et al., 2008):
0 = normal gait
1 = slight lameness
2 = evident lameness without 

subtracting the limb from 
the load

3 = severe lameness without 
removal of the limb from weight 
bearing

4 = severe lameness with 
intermittent unloading of the 
limb

5 = severe lameness with 
continuous removal of the limb 
from weight bearing

Level of Participation and Happiness
This qualitative parameter was 
evaluated by objective clinical ex-
amination during visits and by 
feedback received from the owner.

A scale of values ranging from 0 to 
5 was used:
0 = impatience
1 = distrust
2 = fair
3 = good
4 = excellent
5 = complete

FREQUENCY (HZ) INTENSITY (%) TIME (MIN)

First 3 sessions

Phase 1 40 33 25

Phase 2 70 33 25

Next 5 sessions

Phase 1 100 10 25

Phase 2 60 100 25

Last 4 sessions 95 50 45

Figure 1.1. Patient Whiskey - Example of application of 
PEMF magnetotherapy at low intensity and frequency.

1.1
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Range Of Motion (ROM)
The degree of joint mobility was 
evaluated using an arm goniometer, 
consisting of two arms hinged to-
gether. The reference arm remains 
fixed while the other has been ro-
tated according to the movement 
of the joint under examination, the 
pin is applied to the motor center 
of the joint. Before proceeding with 
the measurements, to limit possible 
errors, the subject was expected to 
be sufficiently relaxed. The subject 
was placed in standing position or in 
lateral recumbency. Each measure-
ment was repeated three times and 
the mean value was taken. For each 
patient, the joint angles of maximum 
flexion and maximum extension of 
the joint subject to OA were meas-
ured. In the case of patients with 
carpal OA, maximal external rotation 
was evaluated.

Circumference of muscle masses
The measurement of the circumfer-
ence of the articular masses always 
took place in the same landmarks, 
for the anterior limb the point was 
located on the middle third of the hu-
merus while for the rear limb on the 
middle third of the femur. A specific 
meter called Girthometer was used 
to measure muscle mass. This instru-
ment consists of a tape equipped 
with a spring and relative dynamom-
eter which allows the same force to 
be applied during measurements. To 
reduce the measurement error also 
in this case, the measurement was 
repeated three times and the mean 
value was taken. Each measurement 
was compared to that of the con-
tralateral muscle.

Statistical analysis
A descriptive statistical analysis 
of all relevant variables was per-
formed. Continuous variables were 
summarized by number of patients 

(N), mean, standard deviation, min-
imum, maximum. Categorical vari-
ables were summarized by number 
(N) and percentage of patients (%). 
Differences for all clinical outs were 
calculated for each patient at the 
sixth and twelfth treatments using 
the baseline visit as a reference.
The significance level of the statisti-
cal tests was set at 0.05. Parametric 
tests (e.g., Student’s t-test) were used 
to analyze continuous variables; 
when the continuous variables are 
not normally distributed, the corre-
sponding non-parametric tests have 
also been performed (e.g., Wilcox-
on’s signed-sum ranks test).

RESULTS
Ten patients of varying breed and 
size with a mean weight of 24.5 ± 
12.1 kg (Min = 11.4 kg and Max = 45.0 
kg) and age of 10.0 ± 3.0 years (Min 
= 4.0 years, Max = 13.5 years) were 
enrolled.
At the baseline visit, the population 
had a degree of osteoarthritis of se-
vere degree in 70% of cases, of mod-
erate degree in 20% of cases and 
of minimal degree in the remaining 
10%. The anatomical sites affected 
by osteoarthritis and treated were 
the hip (3 cases), the elbow (2 cases), 
the spine (3 cases), the shoulder (1 
case) and the carpus (1 case).

The degree of pain on palpation de-
tected was 2.7 ± 1.3 (Min = 0, Max = 
4), while the degree of lameness was 
evaluated equal to 1.9 ± 1.1 (Min = 0, 
Max = 4).
At the baseline visit, the mean level 
of participation and happiness found 
in the subjects was 2.4 ± 2.0 (Min = 0, 
Max = 5) points.
The measurements of the circumfer-
ence of the muscle of the ipsilateral 
limb and its contralateral limb, the 
degree of flexion, extension and ex-

ternal rotation of the treated limb 
are shown in Table 1. In the middle of 
the treatment cycle (T1), after 6 ses-
sions of PEMF magnetotherapy, the 
pain on palpation was reduced by an 
average of 1.5 ± 0.8 points, equal to 
52.5% ± 25.8% (p < 0.05).
The degree of lameness decreased 
by 1.1 ± 0.5 points equal to a reduc-
tion of 60.0% ± 30.9% (p < 0.05).
The mean level of participation and 
happiness increased significantly by 
1.4 ± 1.7 points from the baseline 

Figure 2.1. Patient Whiskey – radiographic image of left elbow, severe osteoarthritis with osteophytosis cra-
nial to the radial head and humeral condyles with deformation of the condylar joint profile. Pro curvature of 
radium and ulna.

2.1
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value (p < 0.05). The muscle circum-
ference of the treated limb was in-
creased on average by 9.2% ± 6.3%, 
while that of the contralateral limb 
by 3.8% ± 5.3%.
The degrees of flexion and extension 
were evaluated separately for: hip, 
elbow, spine and shoulder (see Table 
2); on average compared to baseline, 
the degree of flexion decreased by 
19% ± 14%, while that of extension 
by 9.1% ± 8.4%. The degree of exter-
nal rotation was evaluated in only 
one individual, at T1 it resulted de-
creased by 15% compared to T0.
At the end of the treatment cycle (T2) 
compared to baseline, pain on pal-
pation decreased by 2.3 ± 1.2 points 

Table 1. Ipsilateral/contralateral Muscle Circumference and Range of Motion of 
the Treated Joint of the Baseline Visit Population.

Table 2. Mean value and standard deviation of monitored parameters before, 
during and at the end of the treatment cycle.

Figure 3.1. Degree of pain, lameness and level of Participation and Happiness 
found in the population under examination at the Baseline visit (T0) after 6 
sessions (T1) and after 12 sessions (T2) of PEMF magnetotherapy.

Mean SD Min Max
Muscle circumference Limb (cm)
Ipsilateral

Hip 30,7 6,8 24 40
Elbow 23,5 6,5 17 30

Column 33,7 6,1 26 41
Shoulder 28,0 0,0 28 28

Carpus 18,5 0,0 18,5 18,5
Controlateral

Hip 33,2 7,1 26,5 43
Elbow 26,0 7,0 19 33

Column 36,7 7,0 29 46
Shoulder 32,0 0,0 32,0 32,0

Carpus 20,0 0,0 20,0 20,0
Range of Motion (°)
Flexion

Hip 55,7 4,9 50 62
Elbow 47,5 2,5 45 50

Shoulder 58,3 6,2 50 65
Carpus 20,0 0,0 20,0 20,0

Extension
Hip 129,3 14,0 111 145

Elbow 144,0 4,0 140 148
Column 121,3 24,5 92 152

Shoulder 145,0 0,0 145,0 145,0
External Rotation

Carpus
13 0,0 13 13

T0 Mean (SD) T1 Mean (SD) T2 Mean (SD)
Pain 2,7 (1,3) 1,2 (0,7) 0,4 (0,5)
Lame 1,9 (1,1) 0,8 (0,7) 0,4 (0,5)
Happiness-Participation 2,4 (2,0) 3,8 (1,1) 4,2 (0,9)
Limb Circumference (cm)
Ipsilateral

Hip 30,7 (6,8) 33 (6,5) 34,5 (6,6)
Elbow 25,3 (6,5) 25,3 (7,2) 26,3 (7,25)

Column 33,7 (6,1) 37,3 (4,2) 38,7 (4,5)
Shoulder 28 (0) 30 (0) 31 (0)

Carpus 18,5 (0) 20 (0) 22,5 (0)
Controlateral

Hip 33,2 (7,1) 34 (7,3) 34,7 (6,8)
Elbow 26 (7) 26 (7) 26,3 (7,2)

Column 36,7 (7) 38,7 (5,3) 39 (4,2)
Shoulder 32 (0) 32 (0) 32 (0)

Carpus 20 (0) 22 (0) 22,5 (0)
Range of Motion (°)
Flexion

Hip 55,7 46,5 (13,8) 41,8 (10,6)
Elbow 47,5 (2,5) 39,5 (5,5) 35 (5)

Column 58,3 (6,2) 45,3 (11,6) 39 (9,4(
Shoulder 52 (0) 48 (0) 42 (0)

Extension
Hip 129,3 (14) 143 (9,2) 155 (8,2)

Elbow 144 (4) 149,5 (2,5) 162 (4) 
Column 121,3 (24,5) 133,7 (15,6) 142,3 (14,3)

Shoulder 145 (0) 150 (0) 158 (0)
External Rotation

Carpus
13 (0) 11 (0) 6,5 (0)

2,7

Pain

 T0    T1    T2

lameless happiness-partecipation

1,2

0,4

1,9

0,8

0,4

2,4

3,8

4,23.1
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equal to a reduction of 83% (p < 0.05); 
the degree of lameness improved on 
average by 1.5 ± 0.8 points equal to 
79.7% (p < 0.05), while the level of 
happiness-participation increased 
by 1.8 ± 1.9 points.
The muscle circumference of the 
treated limb was increased by 
14.6% ± 7.9% while that of the 
contralateral muscle by 6% ± 7%. 
As regards the mobility of the hip, 
elbow, spine and shoulder joints, 
flexion increased on average by 
28% ± 11% while extension de-
creased by 17.3% ± 10.3%. Carpal 
mobility as assessed by external 
rotation measurement increased 
by 50%.
The results obtained in the middle 
and at the end of the treatment cy-
cle are shown in Table 2.

DISCUSSION
Patients treated with low-intensity 
and low-frequency PEMF magne-
totherapy showed a significant re-
duction in pain, lameness, partici-
pation, and happiness, both in the 
middle of the treatment cycle and 
at its end, compared to the data 
measured at the baseline visit. 
This was also found in an ev-
er-greater availability, malleability, 
and willingness of the subjects to 
undergo PEMF magnetotherapy 
and this is an indication of clinical 
positivity.

The increase in joint mobility found 
during this study is a comfort-
ing fact. Regardless of the result 
achieved at the end of the twelve 
sessions, it expresses a positive 
response from the patient to the 
treatments and suggests the pos-
sibility of being able to further im-
prove joint mobility if the subject 
undergoes a longer and/or main-
tenance cycle of magnetotherapy.

Although evaluated in only one 
subject, even the slightest correc-
tion of the rotated carpus in valgus 
suggests a positive interference of 
the PEMFs with the osteo-articular 
structures.

It should be remembered that the 
clinical improvement observed may 
in part have been influenced by the 
following factors:

1- Managing the patient at home. 
After taking a treatment, the owners 
should manage the patient accord-
ing to certain rules such as: warm 
and dry environment; controlled 
motor activity (avoid jumping, jerk-
ing and sudden movements); con-
tained diet for the achievement of 
normal weight. Underestimating 
one of these aspects could not al-
low the achievement of the desired 
result, in fact it could be the reason 
for an, albeit minimal, exacerbation 
of the initial condition, as has been 
found in some enrolled patients.

2- The protocol used. The one cho-
sen for this work was defined based 
on previously obtained results and 
is the one that is applied in the clini-
cal practice of the center. 
It has been standardized for all pa-
tients to avoid a bias if it is custom-
ized for each patient. However, it is 
believed that an adjustment, at each 
session, of the therapy to the physi-
ological and clinical condition of the 
patient can lead to obtaining the 
best results.

This study has demonstrated how 
it is possible with non-conventional 
conservative therapy alone to con-
trol the clinically appreciable symp-
toms caused by arthritic processes 
such as: pain, lameness, degree of 
happiness-participation, joint mobil-

ity, muscle rebalancing. PEMF thera-
py, used in a controlled and constant 
manner, can be indicated, both for 
acute treatment and for long-term 
maintenance, to counteract arthritic 
phenomena, allowing patients, es-
pecially geriatric subjects, to achieve 
a better state of well-being, balance, 
and tranquility.
Although the small number of pa-
tients studied, from the results ob-
tained PEMF magnetotherapy has 
brought improvements regardless 
of the degree of severity found or 
the anatomical district affected.

Further investigations, in larger 
populations, are needed to further 
validate the obtained results. Fur-
thermore, it would be interesting to 
study the benefits of the integrated 
application of PEMF with other phy-
siatric methods such as: laser ther-
apy, neuro-muscular electrostimu-
lation, passive manual techniques, 
and active exercises in a more or 
less controlled manner carried out 
in succession. This therapeutic ap-
proach could provide an additional 
stimulus for all the anatomical dis-
tricts involved and a strengthening 
of the mechanism of action of the 
PEMF therapy itself.

CONCLUSIONS
In this observational study, PEMFs 
proved to be a valuable therapeutic 
tool in the treatment of OA in dogs. 
The treated patients, regardless of 
the degree of severity, age or an-
atomical site treated, reported an 
improvement in pain symptoms, an 
improvement in mobility and quality 
of life.
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