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         abstract 
   Spinal pains are a common ailment of modern civilization. The number of people suffering from spinal 

pains is increasing along with the ongoing civilization changes and an improvement in the quality of life.

   The term “lumbar spine pain syndrome” is rather imprecise. The pathomechanism that triggers pains in this 
area is very complex; furthermore, it may be influenced by many factors, depending both on the patient 
and the nature of his work and individual habits. An assessment of the clinical condition of a patient with 
lumbosacral pain relies on collecting a thorough history and physical examination, supplemented with 
imaging tests. Despite the technological progress used in diagnostics (increasing resolution of imaging 
devices), treatment of back pain syndromes is unsatisfactory.

   The subject of this study concerns the impact of disorders in the structures that make up the biokinematic 
chain of the pelvis and the lumbar spine which can significantly accelerate or delay the onset of pathology 
in the above-mentioned area.

   Due to the complexity of the problem associated with the incidence of lower back pain, attempts should be 
made to explain it because it still constitutes a diagnostic and therapeutic challenge. In everyday practice, 
the best therapeutic effects are brought by making the patient aware of the type of dysfunction they are 
experiencing and of the need to cooperate with a therapist, which will allow properly implementing an 
individually planned treatment program.

 Key words:  spinal pain, differentiation, pathomechanism. 
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introduction 
Spinal pains are a common ailment of modern civilization. The number of people 
suffering from spinal pains is increasing along with the ongoing civilization 
changes and an improvement in the quality of life [1].

The term “lumbar spine pain syndrome” is rather imprecise. The 
pathomechanism that triggers pain in this area is very complex; furthermore, 
it may be influenced by many factors depending on both the patient and the 
nature of his work and individual habits [2]. An assessment of the clinical 
condition of a patient with lumbosacral pain relies on collecting a thorough 
history and physical examination, supplemented with imaging tests. Despite the 
technological progress used in diagnostics (increasing resolution of imaging 
devices), treatment of back pain syndromes is unsatisfactory.

lumbar curvature changes 
The physiological curvature in the lumbar spine, with the arch directed towards 
the abdomen, is called lumbar lordosis and is characteristic of a human being. 
The most common pathologies in this area include: increased curvature (lumbar 
hyperlordosis), reduction or flattening (lumbar hypolordosis or dyslordosis) 
and sideways deviation of the curvature in the frontal plane (scoliosis). Lumbar 
hyperlordosis can be caused by poor motor habits, excessive body weight, as well 
as limitation of physical activity, which consequently leads to static disorders in the 
lumbar spine and the pelvis [3]. Congenital (primary) lumbar hyperlordosis can 
be caused by: incorrect positioning of the sacrum, disruption of the vertebral arch 
without its displacement, spondylolisthesis, lumbalization of the S1 vertebra and 
sacralization of the L5 vertebra. The causes of secondary (acquired) hyperlordosis 
may include: muscular dystonia, muscle weakness and stretching, rickets, post-
traumatic changes, Huck’s static hyperlordosis (so-called concave back), emotional 
disorders, or neurological diseases associated with muscle paralysis [4–6].

The opposite of hyperlordosis is hypolordosis, characterized by a reduction in 
natural lordotic curvature in the sagittal plane. This dysfunction is much rarer than 
the previous one. In the lateral projection, the patient’s silhouette is characterized 
by a posterior pelvic tilt, where the buttocks are “retracted” and the coccyx is 
“rolled up”, which consequently leads to muscular imbalance in this area [7, 8].

Scoliosis, formerly known as lateral curvature, is another type of lumbar lordosis 
disorder. It is now known that in this curvature there are disorders in both the 
frontal, sagittal and horizontal planes. Therefore, it is a three-plane curvature [9–
11]. There are many divisions of scoliosis. One of them distinguishes primary and 
secondary scoliosis, another one depends on the degree of curvature, and yet 
another one refers to its location. In scoliosis, soft tissues (muscles, ligaments, 
joint capsules, blood vessels, nerves) stretch on the convex side, and these 
structures become shortened on the concave side thus creating trigger points. 

pathomechanisms of sacroiliac joint pain 
The paired sacroiliac joints, which are part of the iliac girdle, are formed from 
the auricular surfaces of the sacrum and the ilium bones. Their slight mobility 
results from movements within the trunk and the lower extremities. These 
small, but very important movements affect the leveling of asymmetry and 
the cushioning of transferred loads. 
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Pain ailments coming from the SIJ are associated with disorders within the 
joint itself (blockage and hypermobility) as well as within the soft tissues 
that surround it (primarily ligaments that directly and indirectly affect this 
joint). This occurs as a result of overloading and adding micro-injuries [12, 
13]. The most common disorder within the joint itself is functional blockage, 
which involves a dislocation of the sacrum relative to the hip bone. Then 
there is locking in the joint that prevents a return movement. Hypermobility 
occurs far more seldom. Excessive stretching of the SIJ ligaments, caused 
by micro-injuries, muscular imbalance, and in particular hormonal changes, 
consequently leads to this condition. Rarely are the above ligaments examined 
in a doctor’s office. Most often, doctors are guided by visible changes in 
imaging examination, which is why it seems important to compare ligament 
pain with pain caused by other pathologies [13, 14]. 

degenerative changes 
Degenerative and deforming changes of the spine may occur in vertebral bodies 
as well as in the joints of the spine. Locomotor degenerations associated with 
degeneration of the bone tissue are a natural process resulting from the aging 
of the body [15]. In the lumbosacral segment, which is subjected to the greatest 
loads, degenerative changes occur the fastest. The degenerative process that 
progresses over the years causes gradual intensification of symptoms, the 
most common of which include: pain, limited mobility of the spine, as well 
as neurological symptoms. Imaging tests are performed to verify and locate 
degenerative changes accurately. X-ray examination is the most accessible, 
popular and the least expensive one, which is enough to detect changes in the 
bone tissue. The following pathologies can be observed in this examination: 
a reduction of intervertebral holes, a reduction of space between vertebral 
bodies, reduction of the cross-section of the vertebral canal, deformation 
changes and osteophytes (bone growths on the edges of vertebrae). If damage 
to soft tissue structures is suspected, the patient is referred for more accurate 
tests, such as computed tomography (CT) or magnetic resonance imaging 
(MRI) [16]. 

spinal canal stenosis 
The location of degenerative changes (resulting from the natural aging process) 
within the internal diameter of the spinal canal or the intervertebral hole leads 
to the formation of spinal canal stenosis. It can cover one or several segments 
of the spine. Stenosis of the spinal canal is its narrowing which results in a 
disproportion between the content of the canal and its volume. This narrowing 
can be caused by soft tissues (ligaments, intervertebral disc) or the bone tissue 
(degenerative changes, osteophytes).

The location of the changes within the diameter of the canal will result in 
pressure on its contents (dura mater or horse tail). In case of pressure on the 
root together with blood vessels, nerve root ischemia occurs, which causes 
chronic pain and disturbances in muscular sensation and strength in the 
lower limbs [17]. Ailments of patients with stenosis intensify when walking. 
This sometimes takes a form of neurogenic claudication [18]. Pain usually 
radiates from the loins through the buttocks to the lower extremities and is 
symmetrical. In order to reduce symptoms, the patient assumes a bent position 
which leads to flattening of lordosis, increasing the internal diameter of the 
canal, better blood supply to the nerve structures. Incorrect lifestyle, obesity, 
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excessive loads, accompanied by a congenitally narrow spinal canal, accelerate 
stenosis-related ailments and may occur as early as in the fourth decade of life. 

damage to the intervertebral disc 
Disk disease associated with damage to an intervertebral disc is a broad concept. 
It includes changes in its individual elements (fibrous ring, nucleus pulposus, 
endplate) which may be a result of acute trauma (jerk, lift) or microtraumas 
associated with degenerative processes [19]. This is accompanied by sharp 
pain (unilateral, along the lower limb up to the foot), which is the body’s 
natural defense mechanism. The ailments intensify during movement (mostly 
during bending and extending), and bending the trunk towards the radiation 
of pain is impossible [20].

In a typical, root pain syndrome, pain intensifies during sneezing, coughing, 
pressure, and during palpation along the sciatic nerve (Valleix points). Along 
with the body aging, pathologies occur within the intervertebral disc – both its 
central and peripheral parts. The disease process is most often long-lasting, 
with periodic exacerbations [20]. The fibrous ring structure also weakens 
due to dehydration of its central part. This leads to a reduction in spaces 
between intervertebral discs, and thus to loosening of the ligament apparatus 
and fibrous ring fibers. It becomes increasingly weaker and thinner, and the 
pressure of its mass causes further damage in its structure, resulting in hernia 
[21]. Most often, the displacement of the intervertebral disc happens in the 
posterior-central or posterior-lateral direction. Depending on the extent and 
location of the changes, this may be a reason for discomfort of a local or root 
character. In the lumbar section of the spine, the root damage of the L4, L5, 
S1 usually occurs.

disorders of intervertebral disc nutrition 
The intervertebral disc is a structure devoid of blood vessels. The diffusion process 
allows the disk to take in nutrients, which is facilitated by the pressure difference 
affecting the intervertebral disc. During the day, a person most often assumes a 
standing or sitting position, which causes compression of the disc. At night, it is 
relieved, which allows water and nutrients absorption. Appropriate movement 
during the day prevents the pulp of the nucleus pulposus from drying out and 
ensures proper nutrition [22]. In patients in whom the detached fragment has 
lost contact with the elements that nourish it, the pain will decrease, and the 
remaining spine structures will gradually adapt to the disc losing volume [22]. 

The repair mechanism in a damaged disc varies depending on age. In adults, 
damaged areas fill with defective fibrous tissue, and over time calcification and 
bone formation may occur due to the penetration of osteoblasts from adjacent 
vertebral bodies. The healing process can be counted on only in growing 
persons. In these case, at the site of the damage, within the hematoma, the 
process of granulation and formation of new blood vessels occurs [23].

differential diagnosis 
Due to the complexity of the anatomical structure of the lower section of the 
spine and the pelvis, any dysfunction of one of the numerous elements causes 
pain in the lumbar region, the pelvis and the lower limbs. To plan the treatment 
properly, it is necessary to determine the cause of pain, the pathomechanism
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of its formation and to identify the anatomical structures involved in this 
process. Making a proper diagnosis in a patient with lumbar and sacral pain 
is complicated. The clinical inference process consists of several stages which 
include anamnesis (interview), physical examination (functional tests) as well 
as orthopedic and neurological examination together with imaging tests. (X-ray, 
CT, MRI) [23, 24]. Observation of the patient begins the moment he crosses the 
doorstep of the doctor’s office, when his gait, analgesia, movement patterns, 
and positioning of the feet and pelvis relative to other parts of the body are 
analyzed [25–27].

The interview with the patient aims to collect as much information about him/
her as possible. When examining a patient, the range of motion in all planes 
and directions as well as muscle strength should be assessed. The Lovetta test 
is the most common test for assessing the strength of a given muscle group. 
Other most common tests used by physiotherapists to assess mobility of the L-S 
segment include mobility assessment according to Rakowski and the Sagittal 
Frontal Transverse Rotation (SFTR) [28]. To assess the source of pain (root 
or pseudo-root), Laseque, Bragard and Hoover tests are mainly used [29, 30]. 
Neri, Turin, and Kernig tests are less common ones from this group. Another 
group of tests that differentiate disorders in the lumbar spine, the sacroiliac 
joint and the hip are Patrick and Mennell tests [26, 27]. If these tests show the 
origin of ailments from the SIJs, then this diagnosis should be confirmed by a 
test of overtaking or a compression test [7]. When assessing the SIJ, we also 
consider disorders within the ligaments and muscles acting on this joint [31].

When patients have a root-disc conflict, the severity and extent of the changes 
are assessed using neurological tests: examining the patellar and the ankle 
reflex, performing the toe walking test, the heel walking test and the S1-S2 
roots test. These tests indicate whether reflexes are present or suppressed, 
increased or excessive, symmetrical or asymmetrical [26, 32, 33]. Reflex 
suppression is found when the reflex arc is torn, i.e. in damage to the peripheral 
motor neuron. Neurological tests also include testing sensation, which is an 
important test but burdened with a large error; therefore, repeating it several 
times is required in good cooperation with the patient. It also requires in-
depth knowledge of sensory innervation as well as patience and accuracy. 
Exteroceptive sensation refers to touch, pain and temperature sensation (hot 
and cold) [31].

Imaging tests supplement the above diagnostic methods. These include X-ray, CT 
and MRI. These tests serve three purposes: recognition of structural changes, an 
assessment of the motor function (kinematics) as well as an assessment of the 
static function (curvature of the spine, arrangement of individual vertebrae) [34]. 
In diagnostically doubtful cases, specialist consultations are often necessary: 
internal medicine, surgical, gynecological, or urological, which will allow 
identifying or excluding the source of ailments not related to the spine.

conclusions 
Due to the complexity of the problem associated with the occurrence of lower 
back pain, attempts should be made to explain it because it still presents a 
diagnostic and therapeutic challenge. In everyday practice, the best therapeutic 
effects are brought by making the patient aware of the type of dysfunction 
they are experiencing and the need to cooperate with the therapist, which will 
allow them to properly implement an individually planned treatment program.
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