
Introduction

Magnetism is a phenomenon that spontaneously
exists in nature, especially in bodies called iron ma-
gnets that, with the intervention of electric fields,
create forces of attraction or repulsion localized in
their ends (magnetic poles).

In order to have an even magnetic field in a cer-
tain area it is sufficient to make a current flow in a wi-
re or a solenoid.

If the electric current that is generated has a pul-
sate flow, a pulsed electromagnetic field (PEMF) is
created whereas if the current is continuous and con-
stant, the magnetic field will be static (1).

Magnetic therapy is presently widely used in cli-
nical practice due to its anti-inflammatory and positi-
ve effects on tissues. It is based on the application of

static or pulsed magnetic fields with the aim of activa-
ting the natural electromagnetic impulses of the hu-
man body.

The biological effects, therefore determined, are
related to the characteristics of the field (direction, in-
tensity, frequency, and type of wave) and to the recei-
ving state of each individual.

The magnetic fields used in medicine are of low
frequency (0-100 Hz) and low intensity (5-100
Gauss) and their effects are carried out on different le-
vels leading to:

- an increase of permeability of plasmatic mem-
branes;

- an increase of enzyme and cytochrome activity;
- an improvement of blood circulation;
- an increase of immunity defenses;
- effects on metabolism;
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- effects on cellular reproduction;
- effects on the regeneration of tissues (activation

of fibroblasts with the production of collagen
and angiopoiesis with vascular neoformation);

- effects on bone tissue [stimulation of osteoge-
nesis by activation of osteoblasts, increase of
blood supply and inhibition of parathyroid hor-
mone (PTH)] (2-11).

In nature, beside the inducted magnetic fields, the-
re are also the “Stable spontaneous magnetic fields” pro-
duced by natural magnets existing in nature. The most
common and widely used are the “Rare earth magnets”
(Samarium-Cobalt and Neodymium-Iron-Boron).

Neodymium in particular, is able to develop a for-
ce that is 10 times higher than the force produced by
traditional magnetic materials.

Magnets, of various dimensions and force, built
with these materials, are being used in the medical
field for “stable field magnetic therapy”, by placing the
magnet in direct contact with the specific body areas
to be treated.

These materials can have  different shape (brace-
let, necklace, belt, plate etc.) and have a polarity that
can be distributed in variable ways (monopolar, bipo-
lar, quadrupolar etc.).

The efficiency of the treatment with natural ma-
gnets depends on several parameters: force expressed
in Gauss, type of pole used, dimension of the magnet,
body surface in contact with the magnet, and time of
exposure.

Their effect consists in the penetration of the ma-
gnetic flow of 2-5cm through the skin and in the sti-
mulation of the material encountered (mostly the iron
found in haemoglobin and oxygen) along with anti in-
flammatory effects and tissue healing without side ef-
fects.

The purpose of this study was to evaluate the abi-
lity of natural magnets in accelerating the formation
of bone callus in hand and wrist fractures.

Materials and methods

At the orthopaedic emergency room of Parma
Hospital, from 2004 to 2006, 40 patients (4 females
and 37 males) between 20 and 86 years of age, with

wrist and hand fractures, were treated with the asso-
ciation of immobilization in cast and natural magnets.

Magnets of small dimensions, (diameter: 2cm
and height: 0.5cm) made of 4 blocks of Neodymium-
Iron-Boron, capable of generating 4 magnetic poles (2
positive and 2 negative) at alternate diagonal polarity,
thus creating a symmetrical quadrupolar and static
magnetic field, were used (Fig. 1).

The magnetic flow created was wavelike, concen-
trated in a single direction and developed a force up to
12,000 Gauss (Fig. 2).

The type of fractures were the following:
• 8 fractures of distal radial epiphysis of which: 4

fractures with dorsal bone dislocation without
metaphyseal fragmentation (Fig. 3), 3 fractures
with dorsal bone displacement with metaphy-
seal fragmentation, and 1 fracture without bone
dislocation.

• 18 fractures of the carpal scaphoid without bo-
ne dislocation.

• 10 fractures of the metacarpal bone of which 8
with and 2 without bone dislocation (Fig. 4).

• 4 fractures of the proximal phalanx of the fin-
gers with bone dislocation.
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Figure 1. “Rare earth” quadrupolar magnets in which 4 blocks
are highlighted

Figure 2. Representation of the wavelike magnetic field with 2
positive and 2 negative magnetic poles that alternate diagonal-
ly and symmetrically
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Fractures of the wrist with dorsal dislocation
and without metaphyseal fragmentation (Fig. 3) we-
re treated with closed reduction after local anesthesia
and with immobilization in a synthetic brachiora-
dial-metacarpal plaster cast (combicast) in which a
quadrupolar magnet was placed at the same level of
the fracture gap. The average immobilization period
was of 21.5 days.

Fractures of the wrist with dorsal dislocation and
metaphyseal fragmentation were treated with reduc-

tion after local anesthesia and with immobilization in
a brachial-metacarpal plaster cast, in which 2 quadri-
polar magnets were placed for an average immobiliza-
tion period of 28 days.

The non-dislocated fracture of the wrist was trea-
ted with 10 days of immobilization in a brachioradial-
metacarpal plaster cast and 1 magnet, followed by
further 13 days in a limited motion brace with the ma-
gnet.

Out of the 18 scaphoid fractures, 15 (10 of the
body and 5 of the distal pole) were treated with a
synthetic brachioradial-metacarpal plaster cast, thumb
included, in which a quadrupolar magnet was placed
at the same level of the fracture gap.

The average immobilization period in the plaster
cast was 23 days.

The 3 remaining fractures (proximal pole) were
initially treated with a brachial-metacarpal plaster ca-

Figure 3. Fracture of the distal epiphysis of the left radius with
dorsal dislocation, without metaphyseal fragmentation. X-ray
of the fracture after reduction and placement in a plaster cast
with and without a magnet and at the removal of the cast with
presence of bone callus

Figure 4. Dislocated fracture of the medial 1/3 second metacar-
pal of the left hand. X- ray of the fracture after reduction and
placement in a plaster cast with and without a magnet and at the
removal of the cast with presence of abundant bone callus
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st, (average period of 25 days) followed by a brachio-
radial-metacarpal cast in which a magnet was placed.

The total average immobilization period was of
38 days.

The two non dislocated fractures of the metacar-
pal bones were treated with a brachioradial-phalanx
plaster cast with a quadrupolar magnet for 20 days.

The dislocated fractures of the metacarpal bones
(Fig. 4) after reduction with local anesthesia were im-
mobilized in a brachioradial-phalanx plaster cast in
which a qudrupolar magnet was placed.

The average immobilization period was of 22
days.

In 3 cases the removal of the plaster cast was fol-
lowed by setting the hand in a thermoplastic limited
motion brace in which the magnet was placed for a
period of 15 days.

The four dislocated fractures of the proximal
phalanges of the hand were treated, after reduction
with local anesthesia, with immobilization in a casted
glove with a quadrupolar magnet placed on the edges
of the fracture for an average period of 24.6 days.

All the displaced fractures underwent radiologi-
cal follow-up one week after closed reduction.

After cast removal all the patients were assessed
with a clinical and radiological evaluation.

Results

All fractures obtained a good consolidation of the
bone without complications.

When the plaster cast was removed the radiolo-
gical evaluation showed the presence of bone callus as-
sociated with the absence of pain in response to digi-
tal pressure in the center of the fracture permitting the
initiation of the rehabilitative process.

Table 1 summarizes the results obtained reporting
the type of fracture, the average time of immobilization
in our series, and the average difference in the duration
of the immobilization of our cases in comparison with
the isolated classical treatment with plaster cast.

Discussion

The use of physical treatments in supporting
fracture healing has been widely proven, especially in
delays of consolidation and in nonunion.

Among the various physical treatments capable
of accelerating the process of bone callus formation,
studies regarding the use of pulsed electromagnetic
fields and ultrasound waves are common, especially in
delayed union and nonunion (12-14).

After studying the above reported cases we wan-
ted to examine the efficiency of natural magnets in the
treatment of bone fractures.

More specifically our aim was to “measure” the
average times of healing of recent fractures treated
with natural magnets in order to compare them with
the relative healing times of other treatments discus-
sed in literature.

For such fractures the classic orthopedics texts
provide the following methods and treatment periods:

Table 1. Results obtained with the use of natural magnets

Fracture type Average days of Average difference in the 
immobilization (plaster cast duration (days) of the

with natural magnets) immobilization

Distal epiphysis of radius with dorsal dislocation without 21.5 30-21.5=8.5 (28.3%)
metaphyseal fragmentation

Distal epiphysis of radius with dorsal dislocation and metaphyseal 28 37.5-28=9.5 (25.3%)
fragmentation

Distal epiphysis of radius without dislocation 23 30-23=7 (23.3%)

Carpal scaphoid 23.7 45-23.7=21.3 (47.3%)

Metacarpals without dislocation 20 30-20=10 (33.3%)

Metacarpals with dislocation 22 30-22=8 (26,6%)

Phalanges with dislocation 24.6 30-24.6=5.4 (18%)
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Wrist fractures: the different nature and severity of
the fractures depend on the severity of the fall and the
way in which the impact with the ground takes place.
When the trauma is mild it is possible that the fractu-
re remains non dislocated; the treatment foresees a
simple immobilization in a plaster cast until consoli-
dation is achieved, generally for a period of 30 days. If
the trauma is more severe, the distal radial epiphysis
can detach in a dorsal and radial direction with a di-
slocation that can be more or less pronounced; the
treatment foresees a non-invasive reduction of the
fracture, and immobilization in a plaster cast for a pe-
riod of 35-40 days; whereas in case of a fracture with
multiple fragments with instability of the joints, surgi-
cal reduction is necessary.

Fracture of the carpal scaphoid: fractures are classi-
fied as stable (tubercle fractures, aligned fractures of
the wrist without dislocation) and unstable (oblique,
dislocated, comminuted fractures). The stable injuries
have a better prognosis and are treated with immobi-
lization in a “long” plaster cast (brachioradial-meta-
carpal) that includes the first finger for 45 days fol-
lowed by a radiological evaluation and a clinical con-
trol. However, considering the peculiar vascularization
of the scaphoid, it is possible to encounter complica-
tions such as avascular necrosis, delayed union and
non union in which surgical treatment is usually ad-
ministered.

Metacarpal fractures: in case of a stable fracture
the treatment includes immobilization from the wrist
to the proximal radial phalanx of the hand for a period
of 30 days. In case of an unstable fracture it is neces-
sary to reduce and to immobilize the fracture for a pe-
riod of 30 days.

Fractures of the phalanx: stable, non-dislocated
fractures without deformities, are treated with a me-
tallic splint or immobilized in a cast for approximately
30 days. In case of instable fractures with bone dislo-
cation or rotation of the fragments it is necessary to
reduce and to immobilize the fracture for a period of
30 days.

A clinical study regarding ultra-sound waves de-
monstrated that treatment of recent scaphoid fractures
with a plaster cast and low frequency pulsed ultra-
sounds (US) for 20 minutes a day led to a complete
healing of the fracture in 43 days, compared to the 62

days required after treatment with a plaster cast alone,
implying a 38% reduction of the immobilization pe-
riods (14).

Clinical studies regarding distal radial fractures
with bone dislocation such as Pouteau-Colles fractu-
res showed that treatment with a plaster cast and low
frequency pulsed US for 20 minutes a day brought 
to complete healing within 62 days compared to the
98 days required after treatment with plaster cast
only.

This implied a reduction of the healing period of
37% (12).

The analysis of our results shows that natural ma-
gnets are capable of accelerating the healing of bone
fractures in periods that can be compared with those
required after treatment with PEMF and US.

A substantial difference lies within the treatment
conditions: the use of PEMF or US requires the pa-
tient to have the suitable equipment, which consists in
a generator of, respectively, magnetic fields and ultra-
sound waves, that operates on batteries or that can be
connected to the electrical current every day for the
entire period of treatment. Quadrupolar magnets, on
the other hand, are put inside the immobilization de-
vice upon its application and remain inside until its re-
moval, acting on the fracture in a constant and conti-
nuous manner without actively involving the patient,
implying a better quality of life.

Conclusions

From our study it emerges that a fracture, treated
with a plaster cast in which a number of quadrupolar
magnets capable of sending a constant magnetic flow
onto the fracture gap are inserted, shows good bone
callus formation in periods that are inferior to “stan-
dard” ones of approximately 35%.

This acceleration in the healing of the fracture is
important mostly because it reduces the period of im-
mobilization and avoids the excessive weakness and
stiffness of the joints involved, that is usually the result
of such immobilization.

Moreover, this allows the patient to begin the
rehabilitative physiotherapy sooner and to achieve a
faster complete functional recovery.
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