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Vertebral column degeneration is among the most common
disorders. It causes significant losses due to worsening quality
of life and work absenteeism. Because it also affects also
people at production age it generates considerable direct
and indirect costs. For instance, according to Rutkow in
the USA, the yearly cost of treatment of this disorder in the
1980s was $ 16 billion [1].
Degeneration of the lumbar section of the vertebral
column is correlated with morphological and radiological
lesions; most commonly, radiculopathy caused by single or
multi-level herniation or cauda equina syndrome resulting
from spinal canal stenosis degeneration. Pain in the lumbar
section of the vertebral column is a typical syndrome of this
degeneration. Many authors have already focused on this
topic [2, 3, 4, 5].
Examination of biochemical changes in intervertebral
discs removed from young patients under 20 years of age,
displayed similarities to intervertebral discs characteristic
for the naturally-aging spinal cord [6, 7, 8].
Nociceptive pain in the lumbar section of the vertebral
column is inflicted either by muscles or by vertebra with
periosteum, joints and ligaments; sometimes also by blood
vessels, mostly veins. Nerve roots and nerves are responsible
for neuropathic pain [9]. In the subject literature there is a
distinction between pain caused by nerve root compression
by pathological structures and that inflicted by the pathology
of spine moving segments [10, 11, 12, 13]. In both discopathy
and pathological changes in the lumbar section of the spine,
similar effectiveness of pain treatment is demonstrated.
Often, the radiological picture shows a very advanced
degeneration process which does not demonstrate itself
through pain. In other cases, patients report a very high level
of pain, even though radiographs, computed tomography or
magnetic resonance imaging do not detect major anomalies.
This is associated with the fact that experiencing pain is a
complex process, influenced also by psychological factors,
and therefore dependant on the psychological state of a
patient [10, 12, 14, 15].
The spine muscles are responsible for the proper
configuration of the vertebral column, just as in the
osteoarticular system.
Load on the vertebral column is reduced by half, thanks to
muscles, but it must be remembered that after reaching the
age of 40, muscle tissue is reduced with a rate of 1 kg/year
and is replaced by fatty tissue [16]. This creates greater loads
on the osteoarticular system, intervertebral discs overloads,
functional blockage of facet joints and blockage of the
sacroiliac joints. Additionally, it is accompanied by fascia
movement impairment and painful ligament tension. Postexercise muscle pain caused by muscle structural changes,

such as broken muscle fibres, ecchymoses or necrosis, occurs
after 10–24 hours.
Previously implemented treatment of sacral pain by
immobilization turned out to be faulty, and nowadays
there prevails the belief that exercises are indispensible and
movement is recommended. Staying in bed has a negative
influence on breathing and circulatory competences,
mineralization, and patient’s psychics strengthening the
feeling of severe health condition [17, 18, 19, 20].
Degeneration changes in the lumbar section of the
vertebral column always begins with functional disorders of
the locomotor system, with possible transient spinal pain. The
degeneration disorder is characterized by progressive damage
to the intervertebral disc and cartilage of facet joints, which
causes functional and biomechanical disorders, overloading
of the movable spinal column, as well as fascia movement
impairment and painful ligament tension.
This is followed by a destabilization with pathological
movement, sclerosis of the facet joints’ surfaces and vertebral
bodies, as well as intervertebral discs herniation, after which
major changes in the ostearticular system, i.e. spinal stenosis,
takes place. According to Styczyński, this state is called
the reparation stage, since the creation of osteophytes and
the rebuilding of vertebral bodies adjacent to degenerated
intervertebral discs produces a bigger spinal support surface
[21]. Therefore, this is a secondary adjustment of the vertebral
column to perform supporting function, which was crippled
by disc dehydration, weakening of the annulus fibrosus
and longitudinal ligaments, as well as a weakening and
disproportion of the vertebral muscles and other muscles
stabilizing the vertebral column.
Degeneration reduces spine competence and clinical
symptoms appear after crossing the reduced competence
threshold, or as an outcome of complications occurring due
to the degeneration process. A degenerated intervertebral
disc is biologically active. Blood vessels grow into it and the
higher activity of tissue degradation enzymes is observed.
Also, post-inflammatory cytokines, being the correlating
element between degeneration and pain, appear [22, 23, 24].
Disc degradation products have low Ph and by penetrating
degenerated annulus fibrosus they acidify the environment
and cause chemical inflammation. Pain is accompanied by
increased muscle tension and limited scope of movement,
as well as diminishing physiologic spinal curvature.
Intervertebral disc herniation displacement into the spinal
cord canal may be asymptomatic, but it might inflict damage
to the spinal cord or nerve roots [25, 26].
Abrupt displacement of nucleus pulposus into the spinal
canal or intervertebral openings causes acute pain, which
intensifies when coughing or sneezing.
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Degenerative and proliferative changes are the cause of
acquired spinal canal stenosis. These changes in faceted joints
narrow down spinal canal lateral recesses, while thickening
of the flaval ligament occupies the back of spinal canal.
Therefore, a disproportion between the nervovascular content
of the spinal canal and its volume arises. Automatically, this
is followed by a worsening in the flow of cerebrospinal fluid
and blood circulation, and this consecutively influences the
functions of the nerve roots, creating:
• intermittent claudication with pain in both lower limbs,
paresthesia, aesthesia;
• pains in the lumbrosacral section of the vertebral column
and in lower limbs, with nerve root defect or, in some cases,
with urinary bladder sphincter disorders.
Neuropathic pain which develops afterwards is resistant
to pain relief treatment [27].
The studied group consisted of 156 patients – 70 males
and 86 females, aged 26–81, and working on farms. They
participated for at least three months in strength training
at the University Sports Centre between 1–3 times a week.
The patients had been previously unsuccessfully treated for
degeneration of the lumbar section of the vertebral column
for 1–3 years. During that treatment, the pain persisted or
was reduced only temporarily.
The most important factor in patients’ recovery to normal
life is providing them with the mechanism for proper pain
control and restoring their physical fitness. These factors are
described as very important by authors in many scientific
papers’ analysis [10, 12].
All the patients in the presented study suffered from
pathological intersegmental movement with signs of vertebra
strain with intervertebral herniation, often with spinal canal
stenosis degeneration, major degeneration of vertebral bodies,
with the presence of symptoms of nervous system damage.
In 19 cases, these were also combined with urinary bladder
sphincter disorders.
It is important to make patients aware that strengthening
of synergistic and antagonistic muscles has to yield positive
results. However, this is difficult because in many cases
the patients had received physiotherapeutic treatment, and
performed stretching and flexibility exercises with no positive
results. Their medical condition resulted from excessive
load on the locomotor system caused by their lifestyle,
occupation, or improperly performed sports activities. Due
to unilateral movements, muscle disproportion is created,
bones are allocated, and there is nerve junction or spinal
cord compression, which manifests itself by inflammation
and pain.
Functional disorders of vertebrae soft tissue inflict fascia
movement impairment and painful ligament tension. This
is so-called neuromuscular conflict, which manifests itself
by radiation along a leg and is associated with physical
movement.
Surgical treatment was offered to 91 patients, who refused it.
In the studied group, after conventional methods had
been exhausted, strength training at the university gym was
implemented. This was adjusted to the type of damage, types
of complications, other parallel medical conditions, and age
of individual patients.
Exercises were conducted using a multi-exercise machine,
barbells, and bars with weights adjusted for respective
group of muscles, and supplemented with general physical
exercises. These exercises were performed on a one-to-one

basis, with exercises and loads designed individually. Special
attention was paid to the pelvic girdle muscles, which include
the anterior dorsal hip muscles, the posterior group and
abdominal muscles. Abdominal muscles are active in all
movements besides extension. This movement is performed
by another muscle, the erector spinae.
Attention was focused on the above-mentioned muscles,
and on the quadriceps femoris, which is the only muscle
in front of the thigh that maintains the upright position of
the body, and thus is a functionally opposing muscle (for
a person in the upright position) to muscles located in the
lumbar section of the vertebral column.
Physical exercise increases the demand for energy,
mitochondria work more efficiently and glucose metabolism
process, i.e. flow of electrons, is much more effective,
producing energy in the form of Adenosine triphosphate
(ATP). Proper motor preparation adapts the body to higher
level of activity and appropriate reaction to its increase. The
body is well-fitted when it systematically receives signals of
increased physical activity, and therefore establishes proper
energy level. Trained people, compared to those who do not
exercise, have a greater ability to produce basic antioxidant
enzymes and an increased general antioxidant activity due
to regular physical exercises [28].
Besides physical exercises 31 patients took supplements:
Aloes Barbadensis Miller gel (not juice) and colostrum
collected within the first 12 hours after birth. Aloe was
mixed with glucosamine, collagen and vitamins E and C.
Colostrum has immunoglobulins which improve immunity
as well as lactoferrin that helps to absorb iron and aid better
oxygenation. It also contains the so-called growth factor,
which regenerates a range of tissues from nervous to bone
ones.
The strength training exercises performed for a period of
three months three times a week at a gym and daily at home
for about 30 minutes, soothed pain to such level that the
patients were able to return to their occupational activities
and stopped using painkillers. Eleven female patients
exercising once a week (but performed at home exercises
designed for back and abdominal muscles) returned to work
after 5 months.
All the patients avoided surgical treatment which, when
performed, unfortunately has to be repeated in many cases,
and good surgical treatment outcomes decline with the
number of subsequent reoperations [29, 30, 31]. Patients who
took the additional supplements accelerated the described
treatment by one month.
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