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Introduction
The management in acute back pain syndrome 

has generally been determined [6, 23, 34, 35, 26, 
41]. Chronic pain is a separate and mostly difficult 
problem the therapist face and  patients with 
chronic pain constitute the vast majority of cases 
[2, 3, 10, 11, 12, 15, 16, 19]. The likely causes of 
such complaints and the diagnostic procedures 
were discussed in the previous papers [41,42]. 
The third part focuses on the muscles involved in 
maintaining the stability of the lumbar spine and 
their role in maintaining a good posture preventing 
pain.  

Muscles involved in proper functioning of the 
lumbar spine and their properties 

Depending on their functions, all the striated 
muscles are divided into phasic and postural. 
Phasic muscles are responsible for quick voluntary 
movements; therefore, their function is dynamic. 
In cases of strenuous efforts, the phasic muscles are 
quickly fatigued and require longer regeneration.  
Moreover, they often tend to stretch, become weak 
and atrophy. They contain many white myocytes 
and are controlled by the cerebral cortical system 
[8, 22, 25].

Postural muscles, whose microscopic structure 
contains mainly red myocytes, are suited for 
continuous work requiring substantial endurance. 
Their requirements for oxygen and nutritional 
substrates are lower while the ability to regenerate 
high; they seldom atrophy. Moreover, they often 
tend to shorten, which leads to contractures. They 
are controlled by the extra-pyramidal, vertical, 
cerebellar and labyrinthine systems. The postural 
muscles, also called anti-gravitational muscles, 
act involuntarily and are mainly responsible for 
maintenance of proper posture, which is associated 
with maintenance of physiological spine curvatures 
[7, 13, 14, 24, 29, 33].

To maintain proper muscular balance, it is 
essential that the phasic and tonic muscles work 
together properly [14].

According to Guandango, the postural muscles 
can be exercised more frequently, even every day, 
and with high intensity while the phasic muscles - 
less frequently ( several times a week) and the rest 
periods should be longer.

Compilation of the muscles discussed above 
is as follows:
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Postural muscles Phasic muscles

Lumbar erector spinae Rectus abdominis

Quadratus lumborum Transversus abdominis

Hamstrings Vastus lateralis

Iliopsoas Vastus medialis

Rectus femoris Gluteal muscles

Adductors Tibilis anterior

Piriformis Peronealis

Tensor fasciae latae [13]

The stability of the lumbar spine is determined 
by the muscles in its vicinity [18]. In general, 
depending on the direction of action, these 
muscles can be divided into lumbar flexors and 
extensors. The flexors include the muscles of the 
anterior abdominal wall, i.e. rectus abdominis, 
obliqus externus et internus, transversus,  iliopsoas 
and rectus femoris.

The group of extensors includes paraspinal 
muscles, i.e. longissimus dorsi, iliocostalis, 
multifidus, hamstrings - semimembranosus, 
semitendinosus, biceps femoris and gluteus 
maximus [14, 18, 20].

One of the important stabilizers of the lumbar 
spine is the quadratus lumborus; by connecting the 
lowest ribs with the iliac crest , it also connects 
the lumbar vertebrae. The muscle is important 
for prevention of the effects of overstrain during 
shearing movements [27]. Moreover, the stabilising 
role of fine intertransversarii muscles has been 
emphasised [5].

The spine stability is also dependent on the 
activity of the biggest respiratory muscle , i.e. 
the diaphragm, which attaches to the lower 
ribs and the lumbar spine. Pain can occur due 
to a conflict between its rhythmic and tonic 
respiratory function (stabilising the spine), 
which is observed in cases of  respiratory failure 
of various origins  [5].

The study findings have demonstrated that 
individual muscles can sometimes perform various 
functions depending on the task performed [27].

Weakening of the muscles of the anterior 
abdominal wall and  gluteal muscles is one of the 
main causes of the most common spine deformity 
in chronic cases, i.e. lumbar hyperlordosis; yet 
the deformity is usually induced by various 
factors. Overweight and obesity are associated 
with fat accumulation on the frontal side of the 
trunk. To counterbalance this condition, the 
lumbar spine bends backwards [37] . Another 
cause of hyperlordosis is the contracture of the 
paravertebral muscles that increase their tone in 
response to the majority of stimuli, especial pain.  
Finally, the contracture of the lumboiliac muscle 
and straight femoral muscle is of importance; their 
contracture is favoured by prolonged sitting when 
the attachments of the above muscles move closer 
to one another, which leads to their shortening  
[9, 40]. The sitting position, especially abnormal - 
without lumbar support, increases also the loading 
of the intervertebral discs in the lumbar spine, 
which can be the additional cause of complaints. 

The mechanism described above leads to  
lumbar bending. When the paravertebral muscles 
are strong, hyperlordosis develops; when the 
muscles are weakened, the leaning forward posture 
is observed. 

The muscular system  is located on the functional 
crossroad as it receives the stimuli from the central 
nervous system and the musculoskeletal system. 
Lack of counterbalance can lead to inhibition and 
weakening of muscles or to increased muscular 
tone and shortening of muscles. In such cases, 
tightness weakness is observed. The exercises 
strengthening these groups of muscles can lead to 
their further weakening. Therefore, great caution 
should be exercised during rehabilitation. The 
recommended stretching exercises of these spastic 
muscles can simultaneously improve the strength 
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of inhibited antagonistic muscles   [1, 14, 30, 31, 
32, 38, 39].

Neurodevelopmental studies have revealed 
that in newborns and during the first period of 
child`s development, the “tonic” state of muscles 
predominates, which subsequently normalises 
with the myelination of the nervous system, which 
is completed at the age of 6-7 years [21].

Two notions should be considered while 
evaluating the muscular tone: rigidity associated 
with the changes in the connective tissue causing 
the loss of muscle elasticity and the actual increased 
muscular tone with increased contractile activity. 
Clinically, the resting muscle shows a combination 
of both viscoelastic and contractile properties. In 
order to appropriately manage a particular case, 
an experienced physiotherapist should diagnose 
which mechanism predominates [28].

Conclusions:
1. Proper spine stabilisation protects against 

chronic pain. 
2. Proper spine posture is affected by the condition 

of many muscles which can become weaker and 
stretched or shorter with contractures.  

3. Suitable muscular balance during spine 
stabilisation relies on proper cooperation 
between the phasic and tonic muscular system .

The practical issues of rehabilitation will be 
discussed in the next part.
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