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Abstract
Many people spend about 80% of their free time practicing sports, including skiing, which in many cases
can cause changes in the skeletal system, muscular system and other organs. The aim of this article is to discuss the treatment of a 25-year-old man who suffered a compressive fracture of the C6 vertebra with paresis
of the ulnar nerve. The treatment used physiotherapy with changing magnetic fields (magnetostimulation,
magnetolaserotherapy, kinesitherapy exercises) with good effects. On the basis of the results we discovered
that these treatment methods can accelerate the time of treatment and increase quality of life.
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Introduction
The natural environment has a special influence on the
human organism, e.g. on correct physical and mental
development. The environment consists of many ecological factors that influence life, health and sanity.
Hippocrates said that “Understanding of influence of environment on human organism is a basis of medical art”.
Multidimensional sport activity has various influences on
the health and life of a human being. Among the most popular outdoor winter activities is skiing. The popularity and
development of this discipline has increased the risk of
accidents for professionals and amateurs. In many cases
this results in irreparable change [1, 2].
*e-mail: address: jarus_tomus@o2.pl

In relation to the frequency of sport accidents, the risk
of spinal posttraumatic neurological complications is still
increasing [3]. Posttraumatic vertebral damages in cervical
spine can cause irreparable disability. Early and proper
diagnostics of posttraumatic spinal damage is necessary to
get good neurological and functional results from treatment
[4, 5].
The cervical spine is the least protected and covered
spinal segment. Fractures are most often localized in this
fragment. Protruding over the body, and loaded by head and
neck weight doesn’t help it to withstand sudden axial and
linear forces during an accident. Delicate construction of
the vertebral anatomic parts and considerable mobility are
a cause of damage to the anatomical structure, functional
stability and protection for blood vessels and the most
important nerves [2, 6].

430

Pasek J., et al.

Spinal traumas in the cervical spine between C1 to C5
are known as high damages, and traumas between C5 to
Th1 are known as low damages. This classification is a
result of symptoms in neurological complications after
damage. A few years ago the main cause of spinal damages
were decays from height (jumps to water – about 60%) and
road accidents (30%) and others (about 10%) [7]. Presently
the number of road accidents is increasing rapidly and they
are becoming the main basis for traumatic cervical spinal
damages [3, 7].
Compressive fracture is observed when forces are making a pressure in axis of spine and lead to crush the vertebral corpse. Higher endurance in posterior parts of vertebra
protects those fragments and leads to destruction in anterior parts, making vertebra a wedge. Great force of damage
can lead to breakage of the vertebral structure and lead to
damage of spinal cord with all the neurological complications. Compressive fracture rarely leads to neurological
complications in spinal cord and nerves. The narrowest
spine canal is in the superior and medial part of the thoracic
spine, so tolerance for damage is the lowest in the whole
spinal cord. Even little fragments of bones dislocated
toward the spinal canal can cause paresis and neural defects
[2, 4, 8].
A basic method for surgical treatment of a compressive
fracture with dislocation of little fragments of bone to the
spinal canal is the removal of damaged vertebral corpus
with full protection of the spine and radices of the nerve and
internal stabilization with the use of bone transplant and an
internal stabilizer - titanium arthroplasty implant. Use of
metal elements like screws, metallic implants or stabilizing
plates often makes it difficult for early physiotherapy.
Every method that can accelerate the process of convalescence, reduce neurological damage or improve therapeutic
effects should be considered, since 50% of serious traumatic damages of cervical vertebra are simultaneous with damages of cranium, thorax, abdomen and limbs [2, 9, 10].
Magnetostimulation is one method that, due to many
positive therapeutic effects, could be used in early treatment
directly after operation [11, 12].

In the few last years many studies have considered
mainly the influence of magnetic fields with low frequencies on living organisms and the nervous system [13-16].
Many positive effects have been documented, for example
an increase of neural conduction and an increase of metabolic and biochemical functions. Those effects are used in
treatment of brain stroke, Parkinson’s disease and traumatic dysfunction of the spine. Described effects lead to an
acceleration of normal functioning regain in the damaged
peripheral nerves [17, 18]. Changing magnetic fields as a
magnetostimulation are the most popular methods of treatment used in neurology and orthopedics, mainly causing
the return of the analgetic, nutritive and regenerative functions [3, 13, 14, 16].

Fig. 1. CT image of cervical spine in frontal view. C6 vertebra
with posttraumatic fracture fissure.

Fig. 2. CT image in Lateran view with compressive fracture of
C6.

Case Description
The effectiveness of the variable magnetic fields with
early kinetic rehabilitation as kinesytherapy exercises was
exemplified in the treatment of a 25-year-old male patient
admitted to the Clinic and Department of Internal Diseases,
Angiology and Physical Medicine in Bytom. About 2 weeks
prior to admission, the patient had a ski accident during
which he was subject to a compressive fracture of cervical
vertebra C6. As a result of the fracture, the paresis of the
ulnar nerve was observed. The fracture of cervical vertebra
was surgically treated in The Unfallkrankenhaus in Salzburg
with a titanium stabilizer implanted between C5-C7 (Fig. 4).
After the operation the patient had an orthopedic collar that
was stabilized his neck for 6-8 weeks. Those activities
enabled quick mobilization and transport to Poland.
During the radiological examination in our Clinic we
observed an internal titan arthroplasty in the fracture site
(C6) with fracture fissure (Figs. 1-3). In the neurological
examination paresis of the ulnar nerve was observed, especially in flexion of the carpal joint and during precise righthand movements. The patient complained of neck pain as
well as bilateral sensations along the ulnar nerves and
hyperaesthesia of the left side of his body.
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Fig. 3. MRI STIR image of cervical spine in a lateral view.
View of compressive fracture of C6 with pressure on the spinal
cord.

Fig. 4. X-Ray image taken after operation. Visible fracture fissure and titanium plate between C5-C7.

The Treatment

were performed from proximal to distal parts of the limb,
with complete stability of the proximal part of this limb. All
of the exercises led to better blood circulation and nutrition
of the tissues, especially in the muscles and joints. The main
aim of passive exercises was to prepare all of the muscle
groups and joints to their functioning on their own, which
increased in time in correlation with the improvement of
neurological function. In the next few days we gradually
added passive-active and active exercises for the paralyzed
limb.
On day 4 we developed kinesitherapy and attached
resistant exercises with sn increasing load. We engaged the
patient in a self-made daily activity (catching, dropping,
combing, washing and others) and to use the paralyzed
limb. All kinesitherapy was performed based on the conception of forced using – CIMT based on neuroplasticity of
the brain. Even a vestigial move was improving all of the
patient’s functions [14, 19].
To decrease the effect of cooling of the paralyzed limb
we used a woolen sleeve. It is important that the patient,
after application of the first 6 sessions, significantly
decreased the doses of NSAIDS and after the next 10 sessions he finished NSAIDS intake. One of the side effects
was a feeling of pins and needles in the ulnar nerve.
Before treatment the patient’s full shortened scale of
pain intensification was recorded (VRS - Verbal Rating
Scale). The ailments on the intensification of the pain were
evaluated as 3-4 (strong) (4 - the highest degree in the
scale). The authors examined the muscular strength according to the Lovet’s scale, also in the individual joints (shoulder, elbow, carpal joint) and measured the range of movements of the paralyzed limb (Table 1).
After 10 and 20 procedures of magnetostimulation the
authors estimated the pain ailments with the use of a VRS
scale, the mobility joints and the strength of muscles in the
paralyzed limb. The patient after the first series of interventions quit to take the NSAIDS. The only subjective side
effect was the feeling of formication along the ulnar nerve

Treatment of traumatic spinal damage with neurological
complications without physiotherapy is not possible. The
main aim of rehabilitation is fast reconstruction of full
mobility of the joints and also to regain muscle strength.
Moreover, it is important to take care of the muscle groups
and train them with exercises that increase muscle strength
and also reduce the risk of secondary deformation of the
limbs. Rehabilitation should be started as fast as possible
after the trauma, even immediately after discharge.
Rehabilitation in this case was started 1 day after admission to the hospital. Magnetostimulation was performed in
2 series, with 10- and 12-minute therapeutic sessions per
day. During the weekend the patient was treated only with
the exercises. After the first 10 days the patient had a 10day pause in magnetostimulation. Viofor JPS Classic was
applied in magnetostimulation and Viofor JPS Laser was
used in magnetolasertherapy. In our study the treatment was
performed with the following applicators:
1. Big applicator – program M1 P2 with intensity 8 (whole
body),
2. Small applicator – program M2 P2 intensity 6 (only on
a paralyzed limb),
3. Clinical applicator with program M1 P2 with intensity
8 (torus applicator only on the neck),
4. Magnetolaser IR (used on paralyzed ulnar nerve) – 8
minutes, density of radiation was 3.0 J/cm2, average
power was 15.0 mW.
M1– application with constant intensity All of the time during treatment.
M2– application with increasing intensity for 12 minutes.
P2 – system JPS with two modal pulses with frequency
180 – 195 Hz.
During magnetolaserotherapy, early kinesitherapy was
performed. Two times per day the patient exercised with
passive exercises at the beginning and with the stress put
onto all the physiological motion planes. Passive exercises
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Table 1. The measurements of mobility of the joints and the evaluation of muscle strength of the paralyzed limb in the patients after a
compressive fracture in the cervical spine.
Mobility of joints Evaluation of the muscle strength Mobility of joints Evaluation of the muscle strength
before rehabilitation
before rehabilitation
after rehabilitation
after rehabilitation
Shoulder joint
Flexion

35°

2

90°

4

Elevate by flexion

35°

2

180°

4

Extension

0°

1

25°

2

Abduction

20°

2

90°

4

Elbow joint
Flexion

120°

4

150°

5

Extension

0°

3

0°

4

Capral joint
Flexion

50°

3

65°

4

Extension

30°

2

60°

3

Adduction

10°

1

20°

1

Abduction

10°

1

15°

1

after magnetolaserotherapy, which was subject to a complete regression after the second therapeutic session.

Discussion
Well understood rehabilitation should be complex and
early [20, 21]. Cooperation of changing magnetic fields and
physiotherapy is valid in the treatment of paresis. The use
of this treatment in this patient caused a regained function
of the ulnar nerve without all damaged nerves regenerated.
The presented case shows the potential effectiveness of
new physical modalities in the complex treatment of compressive fractured cervical vertebrae [13, 18]. Good treatment results were also caused by analgetic, anti-inflammatory, antioedematous and nutritive effects, and also by
increase of blood circulation and nutrition of the nerves.
After treatment we observed only trace strength reduction
of the palm´s function with a low paresis of the extensors
muscles [3, 18, 22, 23].
Our treatment resulted in this case in a little number of
side effects, and good toleration which shows that variable
magnetic fields combined with physiotherapy are not very
invasive and are promising in the treatment of patients with
traumatic damage to the cervical spinal cord.

Conclusions
Variable magnetic fields of low frequencies combined
with an active early kinesitherapy have a positive influence

on the course of disease and the whole treatment. All presented methods allow us to get better treatment results.
Important is the analgetic effect of magnetolaserotherapy,
which is a factor increasing the chance of early mobilization, reduction of anti-inflammatory drugs doses.
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