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Back pain – part IV. Physical rehabilitation
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Abstract
The management strategies in patients suffering from chronic lower back pain have evolved from longterm bed rest in the recumbent position advocated earlier to early motor rehabilitation, which is becoming
increasingly common. In kinesitherapy, it is essential to strengthen the muscles which most frequently
become stretched and weakened and to stretch the pathologically shortened and tense muscles. Stretching
of contracted muscles and other soft tissues should be long and slow without sudden movements that could
induce protective responses and increase muscle tension.
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Introduction

contrary to the best intensions to relieve pain, in

The treatment of patients with chronic back

most cases the entire management of patients

pain is often a difficult problem for therapists.

with lumbar spine pain leads to failure. Thus, too

The management strategies often depend on the

long bed rest which is recommended results in

speciality of a physician the patient is referred

disability [1].

to. Over time, the opinions of therapists have

Treatment outcomes following several-day and

evolved from complete lack of movement until

several-month bed rest are of interest. It has been

the subsidence of symptoms recommended

found that the time of complete subsidence of

earlier to early motor rehabilitation, whose use is

symptoms was similar in both groups while longer

increasingly common.

bed-cure was associated with negative effects, i.e.
impaired spine stability [39].

Rehabilitation of patients with chronic lumbar
spine pain
With ageing of societies in developed countries,

Long-term bed rest induces regressive changes
in the musculoligamentous, fascial - articular,
skeletal or even nervous system [16, 20].

the incidence of skeletoarticular problems

The study findings have demonstrated that in

increases. One of the common issues is chronic

cases of unilateral pain in the lumbosacral region,

back pain, especially in the lumbosacral region.

atrophic changes in the multifidus muscle on the

Pain is predominantly caused by degenerative-

affected side are observed relatively quickly and

productive changes. The pathogenesis of pain,

persist even after the subsidence of pain unless

diagnosis and theoretical basis of rehabilitation

appropriate exercises are applied [8,22,23].

were discussed in the previous papers [49, 50, 51].

The old maxim of Descartes “Let pain be your

Some therapists dealing with back pain still

guide” is applicable in the acute stage of disease.

believe that patients with such problems should

According to modern physiotherapy, rehabilitation,

stay in bed until the pain episode has completely

mainly kinesitherapy, should be started as early as

subsided [9]. Such opinions were opposed by

possible. Exercises were recommended already

Allen and Waddel already in 1989 - it is tragic that

in Ancient times; Klaudiusz Galen (120-210 AD)
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included exercises among six recommendations

prelum form three layers. The straight muscle of the

regarding healthy lifestyle [45]. At present, early

abdomen located most superficially is considered

kinesitherapy is appreciated by the vast majority of

the main lumbar spine stabiliser. It functions

therapists [2, 4, 7, 9, 10, 12, 15, 18, 24, 26, 27, 29, 31,

together with the oblique muscles, flexing the

32, 33, 35, 36, 43].

lumbus and enabling torsional movements. The

The role of therapists is to convince patients that

deepest transverse abdominal muscle is also the

they should be actively involved in rehabilitation

major respiratory muscle. This muscle is essential

as fear of inevitability of diseases increases their

when the strength of the sacroiliac joint is lessened

muscle tension, which intensifies pain. Moreover,

[37].

patients should be certain that their symptoms

The iliac flexors affected by contractures

are caused by potentially controllable factors [3,

include the iliopsoas and rectus femoris, while

19, 20, 30, 38]. It is essential to transform a pain

the spine extensors include the longissimus dorsi,

avoider into a pain manager [20]. Exercises can

iliocostalis and multifidus. The above mentioned

eliminate fear associated with returning to physical

muscles were discussed in the previous paper [51].

activity [36]. The patient should be instructed to

The spine stability depends also on the

feel the “neutral” position alleviating pain. In some

condition of respiratory muscles as in the majority

cases, it is advocated to change the entire lifestyle,

of cases they also stabilise the spine [17, 34]. When

including postures, movements, load lifting, or

oxygen requirements suddenly increase, e.g. during

even sleep positions [47].

multiple forward bends or weight lifting, the central

The efficacy of therapy should be evaluated

nervous system naturally selects the respiratory

based on symptoms, functionality and quality

function at the expense of the stabilising function.

of life. From the clinical point of view, treatment

In such cases, the stabilising muscles become more

outcomes should be assessed considering

vulnerable [25].

endurance, muscle strength, range of motion,

In cases of chronic respiratory failure, patients

elasticity and everyday activity. The frequency,

assume a specific posture with the head and then

loads applied and duration of endurance trainings

the entire body leaning forward. However, it

should be increased [9, 24].

appears that such a posture can also be assumed as

In cases of low back pain, the general rule

a consequence of long-term improper positioning,

accepted during kinesitherapy is to strengthen the

e.g. prolonged lotto watching [11], which increases

muscles that are often weakened, i.e. of the anterior

thoracic kyphosis [34].

abdominal wall, gluteal, thigh abductors as well

The elimination of the most common errors

as the tibialis anterior muscle and to stretch those

in respiration is a difficult task for therapists.

that most commonly affected by contractures and

The thoracic respiration with perpendicular

become shortened: iliac flexors, paravertebral

elevation of upper ribs, commonly observed, can

muscles, hamstrings, thigh adductors, and the

be corrected using long-term exercises aimed at

tensor fascia latae. Moreover, contractures often

proper abdominal pathway, with a predominance

affect the quadratus lumborum muscle, which

of diaphragmatic action. The inspiration should

closes posteriorly the abdominal cavity, attaches to

start from the lower parts of abdominal muscles,

the last rib, iliac crest and spine and is one of the

then lower ribs, which should move horizontally

main lumbar spine stabiliser. The muscles of the

enabling the thorax to increase its volume as an

anterior abdominal wall supporting the abdominal

inflated balloon [34].
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Patients should be instructed that exercises are

When the hands are placed on the lower ribs,

purposeful. The correction of improper breathing

their horizontal elevation can be felt (Fig. 14).

should be associated with proprioception. The

Expiration should be twice longer than inspiration

patient should feel and cooperate with the

and deepened.

therapist`s hands which induce proper respiratory

Long-term exercises are to ensure that proper

movements. To involve the patient in rehabilitation,

“cortical” respirations become automatic and

he/she can be ordered to place one hand over the

subcortical [34]. The recommended exercises

thorax and the other one over the abdomen and

should mainly provide spine stability and protect

control the sequence of the respiratory movements,

against potential injuries [26]. The exercises

which should be ascending (Fig. 13).

described below illustrate these goals (Fig. 1-14).

Fig. 1. Strengthening of the straight abdominal
muscles.
The supine position, with legs bent in the iliac and
knee joints. Hands with elbows straight moved along
thighs towards knees, the upper trunk elevated,
expiration - hold the position for several seconds and
return to the supine position, inspiration. Repeat 6-10
times ( drawn by Wojciech Stachyra)

Fig. 2. Strengthening of the anterior abdominal wall
muscles and stretching of the paravertebral muscles.
The supine position - elevate bent legs and the head
approximating the knees to the forehead - expiration,
hold for several seconds and return to the supine
position - inspiration. Repeat 6-10 times ( drawn by
Wojciech Stachyra)

Fig. 3. Stretching of the paravertebral muscles.
The initial position - supported kneeling. Sit back
leaving the hands with straight elbows on the ground.
Hold for 1-2 minutes (drawn by Wojciech Stachyra)

Fig. 4. Stretching of the iliac flexors.
The supine position- elevate the hips to align them
with the thighs and thorax. Hold as long as possible up to several minutes. Repeat several times. The best
exercises to protect against or correct hyperlordosis.
They stretch the straight thigh and iliolumbar
muscles and strengthen the gluteal muscles (drawn by
Wojciech Stachyra)
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Fig. 5. Stretching of the paravertebral muscles.
The supine position- get hold of the bent lower legs
with both hands and pull them towards the forehead
with the head elevated - expiration. Push back on the
hands with the legs to enable inspiration and pull the
knees again to the forehead- expiration. Repeat 6-10
times (drawn by Wojciech Stachyra)

Fig. 6. Strengthening of the oblique abdominal
muscles.
The supine position - place the hands behind the head
and elevate the upper thorax to press the contralateral
bent knee with the elbow - expiration. Return to the
supine position- inspiration. Repeat the exercise with
the opposite limbs. Repeat the sequence 6-10 times
(drawn by Wojciech Stachyra)

Fig. 7. Strengthening of the transverse abdominal
muscle.
The supine position - “hollowing” -with expiration.
Hold for several seconds, inspiration (drawn by
Wojciech Stachyra)

Fig. 8. Stretching of the trapizius muscle.
The lateral recumbent position. Rise the body
supported on the elbow and the other straight upper
limb so as the thighs can go downwards. Stay in this
position for several dozen seconds and repeat the
exercise on the other side. Repeat the sequence 3-5
times (drawn by Wojciech Stachyra)

Fig. 9. Strengthening of the thigh abductors.
The lateral recumbent position with the lower hand
under the head and the upper one placed on the
ground in front of the thorax . Slowly lift up the upper
leg and hold for several seconds. Repeat 6-10 times
(drawn by Wojciech Stachyra)

Fig. 10. Stretching of the hamstrings.
The supine position with the legs bent in the hip and
knee joints and the feet placed on the ground; lift one
foot as high as possible, holding the thigh with both
hands from behind. Hold for 10-30 seconds. Repeat
the exercise with the other leg. Repeat the sequence 3
times (drawn by Wojciech Stachyra)
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Fig. 11. Cat-camel.
McGill suggests to do this exercise as a warm-up,
especially for beginners. Supported kneeling - the back
bent upwards - cat (the expiratory position) and then
the back lowered -camel ( the inspiratory position)
[26]. However, my experience shows that patients
with discopathic pain do not always tolerate well such
exercises. Thus, much caution should be exercised
and maximum forced movements should be avoided
(drawn by Wojciech Stachyra)

Fig. 12. Strengthening of the back extensors.
The exercise recommended by McGill [26]. Supported
kneeling - lift the upper limb with the straight
elbow to the level and simultaneously lift up the
contralateral straight lower limb. I seldom recommend
this exercise. Patients with lower back pain usually
have increased tension of the paravertebral muscles,
especially in hyperlordosis, and additional straining of
these muscles can worsen their condition (drawn by
Wojciech Stachyra)

Fig. 13. Learning how to breathe properly.
The supine position - one hand placed on the abdomen
and the other one on the sternum; the patient is
instructed that during inspiration the “abdominal”
hand should lift first (drawn by Wojciech Stachyra)

Fig. 14. Respiratory exercises.
The supine or sitting position - the patient places
the hands on both sides of lower ribs and should be
able to feel that the lower part of the thorax expands
horizontally during the final stage of inspiration [34]

Conclusions
1. Early kinesitherapy is advocated in cases of
chronic lower back pain.
2. Long-term immobilisation causes atrophic
changes in the spine-stabilising muscles.
3. Respiration-associated disorders are likely
to result on improper respiratory pathways,
which should be corrected with exercises as the
respiratory muscles also stabilise the spine.
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