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ABSTRACT

Introduction. The association between changes in magnetic resonance imaging (MRI) and clinical symptoms in patients with
low back pain (LBP) is unclear.

Aim. To evaluate correlations between combined MRI findings of the lumbar spine (LS) and pain intensity, depressive and
anxiety symptoms and quality of life in patients with LBP.

Material and methods. 200 subjects (93 men and 107 women; mean age 51.42 + 13.21 years) with LBP referred for MRI were
enrolled in the study. All patients completed the Hospital Anxiety and Depression Scale (HADS), Quality of Life Scales (EQ-5D,
EQ-VAS) and the Visual Analogue Scale (VAS). MRI scans were assessed according to a scoring system prepared by the authors,
and the total MRI score was calculated.

Results. The mean total MRI score was 11.59 £ 6.73 points (range 0-50 points) and was higher in men than in women (p =0.015).
A correlation was observed between total MRI score and age (p < 0.001) and between total MRI score and BMI (p = 0.005). An
association was found between total MRI score and EQ-5D (p = 0.012) and HADS-D results (p = 0.003). VAS and HADS-A results
did not correlate with MRI score. When multivariate analysis was done, the total MRI score was only significantly related to age
and BMI, and association between the total MRI score and EQ-5D or HADS-D results was not confirmed. Decreased quality of
life was associated with increased intensity of pain and depressive and anxiety symptoms.

Conclusions. Combined MRI changes in LS do not correlate with pain intensity, depressive and anxiety syndromes or quality
of life in patients with LBP.
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Introduction implications due to the costs of diagnostic and therapeutic

procedures, absence from work, and earlier retirement and

Low back pain (LBP) is an important and common public pension [1]. Patients have sought medical help from general
health problem which can lead to chronic pain syndromes practitioners and specialists for many years. The consequences
and physical disability. It has also crucial socioeconomic of chronic spinal pain such as physical disability, reduction
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in professional efficiency and social disruption have negative
impacts on quality of life in patients and can cause depressive
and anxiety symptoms, affecting social relationships and
family life [2-3].

While magnetic resonance imaging (MRI) is a sensitive
diagnostic tool in patients with LBP, any associations between
radiological findings of the lumbar spine (LS) and clinical
symptoms remain controversial [4]. MRI is a nonspecific
examination that reveals changes which often correlate po-
orly with clinical manifestations. Some authors have found
a higher prevalence of spinal abnormalities in MRI in asymp-
tomatic patients [5-7]. Disc herniation, disc degeneration,
Modic type endplate changes and annular tears are common
findings in LS MRI in patients with LBP, and also in asymp-
tomatic patients since such changes may be due to the ageing
process of the spine.

Although numerous studies have investigated the relation-
ship between pain intensity and particular MRI abnormalities
[4, 8, 9], it is still unclear how combined MRI can influence
clinical symptoms. According to Chou et al. [10], patients with
severe back pain tend to have a higher prevalence of the dege-
nerative changes found in MRI. Previous studies [11-13] have
focused on looking for an association between the combined
MRI findings and clinical outcomes, comparing the degree of
disability and pain intensity with the total number of radio-
logical abnormalities. Similarly, in our study we considered
extensive MRI changes in the LS in patients with LBP. However,
unlike the above studies, we focused on different clinical and
radiological aspects. We analysed whether the combined MRI
changes in the LS (from L1 to S1 levels) were related to pain
intensity, depressive and anxiety syndromes and quality of
life. Previous studies have found no clear association between
MRI findings and the degree of disability or pain. Additionally,
associations between radiological changes and depression,
anxiety and quality of life have been unclear [11-13].

Aim

The aim of our study was to evaluate the correlations
between combined MRI findings in the LS and pain intens-
ity, depressive and anxiety symptoms and quality of life in
patients with LBP.

Material and methods

This study was conducted between May 2015 and
December 2017. Patients with LBP referred for LS MRI were
enrolled in the study.

According to the Bioethics Committee, the study was not
a medical experiment. Therefore, no approval of the Com-
mittee was required. All patients provided informed written
consent prior to study enrollment.

All participants were referred for MRI examination by
orthopaedic surgeons, neurosurgeons, neurologists or general

surgeons. In total, 200 patients met the following inclusion
criteria: current or previous history of LBP, and age > 18 years
old. The exclusion criteria were as follows: previous surgery or
interventional LS procedures, suspected or previous evidence
of neoplasm or discitis, prior or active fractures of lumbar
vertebrae, history of acute trauma to the lower back, struc-
tural vertebral changes (e.g. spondylolysis, spondylolisthesis,
ankylosis, vertebral deformity), mild cognitive impairment,
dementia or other mental illness. A Mini-Mental State Exa-
mination (MMSE) was performed to exclude patients with
cognitive impairment. Eligible patients were requested to
participate in the study.

Each subject was interviewed using a questionnaire
prepared by the authors of the study. This questionnaire
included questions related to the age, symptoms, education,
professional activity, marital status, physical activity and
socioeconomic status of the subjects. Neurological examina-
tion was performed by one of the authors of the study. The
following questionnaires were used in the study: the Hospital
Anxiety and Depression Scale (HADS), the Visual Analogue
Scale (VAS) and Quality of Life Scales (EQ-5D, EQ-VAS).
Medical history was obtained, physical examination was
performed, and the questionnaires were completed prior to
MRI examination.

Pain assessment
Intensity of pain was assessed using the Visual Analogue
Scale (VAS). This scale determines pain intensity from 0 to 10
with the use of a 10 cm ruler where 0 means no pain, and
10 the worst pain imaginable [14].

Depressive and anxiety symptoms

Depressive and anxiety symptoms were assessed by the
Hospital Anxiety and Depression Scale (HADS) which is
a self-assessment screening questionnaire [15]. Patients
were asked to select one response from four options for each
question.

The questions related to anxiety marked with ,A* (7 qu-
estions — HADS-A) and to depression marked with ,,D“
(7 questions — HADS-D) were given alternately. The scores
(from 0 to 3) for each question for “A” and separately for “D”
were added together to obtain two results i.e. for anxiety and
depression. A total score from 0 to 7 indicates no abnorma-
lity, 8-10 is borderline, and 11 and above suggests anxiety
or depression.

Quality of life

Quality of life was assessed using a EuroQol 5D quality
of life self-esteem questionnaire, which consists of two parts
i.e. the EQ-5D and EQ-VAS. The EQ-5D covers five dimen-
sions: mobility, self-care, usual activities, pain/discomfort,
and anxiety/depression. Three responses to each question
are possible. For the purposes of our study, the following
scoring system was established: from 1 (no problem) to
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3 points (considerable problems) for each question, and then
the sum was calculated, giving a possible maximum score of
15 (i.e. the worst health status). The Polish validated version
of the questionnaire was used [16]. A permission EuroQol
Research Foundation was obtained to use it.

EQ-VAS is an analogue visual scale assessing general
health status and disease activity from 0 (the worst imagina-
ble health) to 100 (the best possible health). Most often it is
presented as a vertical 100 mm-long line on which patients
mark a horizontal line corresponding to their own judgment
of disease severity. The result is obtained by measuring
(in millimetres) the distance from the beginning of the scale
to the place selected by the patient.

Magnetic resonance imaging

MR scans were performed using 3 T MR GE DISCO-
VERY 750W (57 patients) and 1.5 T ESPREE SIEMENS
MR (143 patients). The following sequences of the LS
(from L1 to S1 levels) were applied: sagittal T2-weighted
images, sagittal T1-weighted images, sagittal T2-proton
density weighted images, coronal T2-weighted images, and
axial T2-weighted images angled parallel to individual disc
spaces at each level between L1-S1. Slice thickness for 1.5T
magnets was 4.0 mm with a 0.4 mm gap, the field of view
(FOV) was 160 mm (axial T2) and 320 mm (other sequen-
ces); slice thickness for 3T magnets was between 3.0 and
4.0 mm with a 0.3-0.5 mm gap, FOV was 200 mm (axial
T2) and 340 mm (other sequences).

Each MR examination was assessed by two radiologists
independently, according to the protocol previously defined
by the authors and classified for the presence or absence of
the following abnormalities at each disc level of the LS: disc
herniation, disc degeneration (according to the Pfirrmann
scale), Modic type endplate changes, annular tears and nerve
impingements (Fig. 1). If there was a disparity between as-
sessments, a third independent radiological assessment was
made and a consensus was reached. Prior to the analysis,
a scoring system for the selected MRI findings was estab-
lished (Tab. 1).

Disc herniation was classified as normal, ‘bulging’,
protrusion, extrusion or sequestration (Fig. 2). We deci-
ded to rate ‘bulging’ lower than protrusion, extrusion and
sequestration based on the recommendations proposed by

Table 1. MRI scoring system

Figure 1. Examples of MRI findings evaluated in the study: A) HIZ
and B) disc degeneration grade 5, according to the Pfirrmann scale
on sagittal T2-weighted image; C) and D) Modic type 2 endplate
changes on sagittal T2- and T1-weighted images

Figure 2. Typical features of lumbar disc pathology on T2-weighted
images: A) disc bulge, B) protrusion, C) extrusion, and D) seques-
tration

Fardon et al. [17] that classified it not as a herniation, but
rather as the first step in symmetric disc degeneration. Disc
degeneration was assessed on sagittal T2-weighted images
using a five-level grading system proposed by Pfirrmann
which evaluates signal intensity changes in a disc, its internal

2 points

Radiological finding 0 points
Disc herniation Normal
Disc degeneration according to the Grade 1
Pfirrmann scale

Modic type endplate changes Type 0
Annular tears Absent
Nerve root/spinal nerve Normal

Bulging Protrusion, extrusion, sequestration
Grades 2 and 3 Grades 4 and 5
Types 2 and 3 Type 1
- Present

Displacement Compression
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structure, homogeneity and height [18]. Grade 1 was scored
at 0 points as this represents the appearance of a regular disc.
Modic type signal intensity changes in an adjacent endplate
vertebral body were classified according to the scale as type
1: T1 hypointense and T2 hyperintense signal, type 2: T1 and
T2 hyperintense signal, type 3: T1 and T2 hypointense signal
intensity and type 0: no changes [19]. In this study, type 1 was
rated higher than types 2 and 3. The most recent reports have
indicated a significant relationship between pain intensity
in patients with LBP and Modic changes type 1 [20-22].
According to other researches, types 2 and 3 did not show
this relationship. Annular tear was defined as a high-signal
intensity zone (HIZ) on T2-weighted images in the posterior
part of the disc that was brighter than the nucleus pulposus.
Posterior HIZ was rated as either present or absent. There is
no transitional form for this finding, therefore it was scored
at either 0 or 2 points. Nerve root changes were assessed as
normal, displaced, or compressed.

The MRI scoring system ranged from 0 to 50 points. The
maximum number of points was 10 for each intervertebral
space level of the LS. The sum of all points at disc levels from
L1 to S1 gave us the number (the total MRI score) which
represented the severity of LS degeneration assessed in MRI.

Statistical analysis

Statistical analysis was performed using STATISTICA 12,
Stat Soft Poland and R 3.3.2, GNU General Public License.
Data were expressed as the mean with standard deviation
and median (minimum-+maximum) and as the number and
percentage. The following tests were used: the chi-square
Pearson, Kruskal-Wallis, t-Student, U Mann-Whitney, mul-
tivariate analysis — general linear regression model (GLM).
The Spearman’s Rho correlation analysis was also performed.
A p-value of < 0.05 was considered significant.

Results

The study comprised 200 patients (93 men and 107 wo-
men, mean age 51.42 + 13.21 years). The average back pain
duration was 66.68 (SD 78.92) months. The patient characte-
ristics are presented in Table 2.

Neurological examination revealed unilateral or bilateral
abnormalities (symptoms of irritation or damage to nerve
roots) in 76 patients (38%). Stretching symptoms (Laseque
sign) were present in 70 subjects (35%), nerve root sensory
disorders in 18 (9%), distal muscle weakness in 13 (6.5%),
(limited plantar or dorsal flexion of the foot) and absent knee
or Achilles tendon reflexes were found in 15 patients (7.5%).
Only one patient reported sphincter disorders. Local symp-
toms related to LS (increased paraspinal muscle tone and/
or limitation of spinal mobility and/or pain on palpation of
spinous processes and/or reactive scoliosis) were present in
126 cases (63%). Neurological examination revealed no other
central or peripheral changes.

Abnormalities in neurological examinations correlated
with MRI findings. Nerve root compression and/or severe
or moderate spinal stenosis at any spinal level were seen on
MRI scans in all patients with the symptoms of root damage
in neurological examinations. Only six patients (8.6%) of all
subjects with stretching symptoms had no nerve root changes
related to the L1-S1 levels.

The results of the questionnaires are presented in Table 3.
Analysis of the results between both genders showed only
statistically significant higher results (but still within the
range) of HADS-A in women compared to men (p = 0.046).
The results of HADS-D, EQ-5D and EQ-VAS were statistically
significantly associated with the age of patients (p < 0.001,
p = 0.024, p = 0.001, respectively) and the BMI (p = 0.005,
p <0.001, p <0.001, respectively). The VAS scale results related
only to the BMI (p = 0.014). The results of EQ-5D correlated
with the results of the VAS scale (p < 0.001, R =0.47), HADS-
-A (p < 0.001, R = 0.44) and HADS-D (p < 0.001, R = 0.55),
which meant that a decrease in quality of life in patients was
associated with a higher intensity of back pain and depressive
and anxiety symptoms.

The mean total MRI score was 11.59 + 6.73 points, with
a statistically significant difference between women and men
(10.47 + 6.46 and 12.88 + 6.83 points, respectively; p = 0.015)
(Tab. 4). Most of the radiological changes were related to the
L4-15and L5-S1 levels. Correlations were found between the
total MRI score and the age of patients (p < 0.001, R = 0.55)
and BMI (p = 0.005, R = 0.2). The most common radiological
finding in the study group was a disc bulge, and the least
common was sequestration, which was observed only three
times (Tab. 5).

The mean waiting time for MRI was 7.49 + 5.81 (0+31)
months. The mean number of LS radiographs was 1.77 +
1.75 (0+10), CTs - 0.83 + 0.99 (0+6) and MRIs - 0.85 + 0.96
(0+4) of LS (done during the whole life by subjects).

An association was found between the total MRI score and
EQ-5D results (R=0.18, p = 0.012) as well as HADS-D results
(R=0.21, p =0.003). The results of other questionnaires (VAS,
HADS-A) did not correlate with the total MRI score (Tab. 6).
But when multivariate analysis was done (with variables
significantly related to the total MRI score: age, gender, BMI,
EQ-5D score, HADS-D score), significant associations were
only found for the total MRI score and age (p < 0.001), and the
total MRI score and BMI (p < 0.001). Multivariate analysis did
not confirm an association between the total MRI and EQ-5D
scores, as well as between the total MRI and HADS-D scores
observed in univariate analyses.

Being professionally active was related to decreased pain
intensity (p = 0.002), lower scores in HADS-D (p = 0.002)
and better quality of life (p = 0.002 for EQ5D, p = 0.003 for
EQ-VAS; U Mann-Whitney test). Unlimited physical activity
was also associated with decreased pain intensity (p < 0.001),
lower scores in HADS-D (p < 0.001) and HADS-A (p <0.001)
and better quality of life (p < 0.001 for EQ5D and EQ-VAS;
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Table 2. Patient characteristics

Women Men All subjects P
N=107 N=93 N =200 women vs men
Age (years)* 51.08 +12.68 51.82+13.86 51.42+13.21
p =0.949U
54.0 (20+75) 52.5(21+80) 54.0 (20+80)
BMI (kg/mz)* 27.01 £4.47 27.99+4.26 27.13£4.89
p=0.117t
26.9 (17.1+40.9) 27.8 (18.6+41.6) 26.9 (18.6+41.6)
Education** Elementary 30 (28.0%) 25 (26.9%) 55 (27.5%)
Secondary 41 (38.3%) 46 (49.5%) 87 (43.5%) p =0.206x
University 36 (33.7%) 22 (23.6%) 58 (29.0%)
Marital status** Married/in a partnership 71 (66.4%) 74 (79.6%) 145 (72.5%)
Single/divorced/ 36 (33.6%) 19 (20.4%) 55 (27.5%) p =0.037x
/widow/widower
Place of residence** Village 20 (19.0%) 21 (23.0%) 41 (20.9%)
AR , Town < 100,000 inhabitants 51(48.6%) 45 (49.5%) 96 (49.0%) p= 0678
(no data in four subjects)
City > 100,000 inhabitants 34 (32.4%) 25 (27.5%) 59 (30.1%)
Professional activity** Active 57 (54.8%) 49 (53.3%) 106 (54.1%)
N =196 .
Inacti 47 (45.2% 43 (46.7% 90 (45.9% =
(no data in four subjects) nactive ¢ & ¢ 4 ¢ 9 DI
Physical activity** Without problems 43 (40.2%) 32 (34.4%) 75 (37.5%)
Some movement-related 62 (57.9%) 54 (58.1%) 116 (58%)
problems p=0.127F
Unable to walk without 2(1.9%) 7 (7.5%) 9 (4.5%)
help
Socioeconomic status** Very good 9(8.9%) 5(5.7%) 14 (7.4%)
N=189
Good 35(34.7% 42 (47.7% 77 (40.7%
(no datain 11 subjects) ( 0 ¢ 0 ¢ 0
Average 48 (47.5%) 40 (45.5%) 88 (46.6%) p =0.029F
Bad 0 0 0
No opinion 9 (8.9%) 1(1.1%) 10 (5.3%)

* Data are presented as: mean = standard deviation [SD] and median (minimum-+maximum); ** Data presented as N (%); x — Chi2 Pearson test; U — Mann-Whitney test; t — Student test ; F — Fisher Exact Test

BMI — body mass index

Table 3. Questionnaire results. Data are presented as mean * standard deviation [SD] and median (minimum--maximum)

u

Parameter Women Men All subjects p
N=107 N=93 N =200 women vs men

Pain intensity 6.13 £2.09 5.90 +2.20 6.02+2.14

p=0477
(VAS; 1-10) 6.0 (1+10) 6.0 (0+10) 6.0 (0+10)
Quiality of life 8.05+1.62 8.08+1.73 8.06+1.67

p=0.891
(EQ-5D; 5-15) 8.0(5+13) 8.0(5+12) 8.0(5+13)
Quality of life 61.38+18.37 63.53+18.77 62.40 +18.54

p=0413
(EQ-VAS; 1-100%) 60.0 (5+100) 70.0 (10+100) 70.0 (5+100)
Anxiety symptoms 6.87 £3.99 5.82+3.99 6.38 £4.01

p =0.046
(HADS-A; 0-21) 7.0 (0+19) 5.0(0+17) 6.0 (0+19)
Depressive symptoms 4.66 + 3.67 4.74 +3.65 4.70 + 3.65

p=0.849
(HADS-D; 0-21) 5.0 (0+16) 5.0 (0+16) 4.0 (0+16)

U — U Mann-Whitney test; VAS — Visual Analogue Scale for intensity of pain; EQ-5D — EuroQol 5D quality of life self-esteem questionnaire; EQ-VAS — quality of life — visual analogue scale; HADS-A — Hospi-
tal Anxiety and Depression Scale — Anxiety Symptoms; HADS-D — Hospital Anxiety and Depression Scale — Depressive Symptoms
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Table 4. MRI scoring system. Data are presented as mean + standard deviation [SD] and median (minimum-+maximum)

Women Men All subjects p’
N=107 N=93 N =200 women vs men

Level L1-L2 0.42 £1.06 094+1.76 0.66 = 1.45

p=0.095
(points; 0-10) 0.0 (0+5) 0.0 (0+7) 0.0 (0+7)
Level L2-L3 0.85+1.49 1.10+ 1.84 0.97 £ 1.66

p=0471
(points; 0-10) 0.0 (0+7) 0.0 (0+8) 0.0 (0+8)
Level L3-L4 1.64 +1.98 248 £2.27 2.03+2.16

p=0.006
(points; 0-10) 1.0 (0+8) 2.0(0+8) 1.0 (0+8)
Level L4-L5 3.79+£231 4.05+2.20 391+2.26

p=0.371
(points; 0-10) 4.0(0+9) 4.0 (0+8) 4.0(0+9)
Level L5-S1 3.80+£2.92 442+222 4.09 +2.63

p =0.095
(points; 0-10) 4.0 (0+9) 5.0 (0+9) 4.0 (0+9)
Total MRI score (from L1 to S1) 10.47 + 6.46 12.88+6.83 11.59+6.73

p=0015
(points; 0-50) 10.0 (0+30) 12.0 (0+34) 11.0 (0+34)

U — U Mann-Whitney test

Table 5. Prevalence of radiological findings in study group (from L1 to S1 Table 6. Correlations between total MRI score and questionnaire results

levels) (Spearman'’s correlation)
Total score
—— e ————— . Toumlscore |
Pain intensity R=0.14
i (o)
Modic type 1 35 (3.5%) (VAS scale) 0=0053
i 0,
Modic type 2 89 (8.9%) Quality of life R=0.18
Modic type 3 9(0.9%)
(EQ-5D) p=0.012
Pfirrmann grade 2 156 (15.6%) . .
Quality of life R=-0.09
Pfirrmann grade 3 158 (15.8%)
(EQ-VAS) p=0.192
Pfirrmann grade 4 123 (12.3%) .
Anxiety symptoms R=0.02
Pfirrmann grade 5 116 (11.6%
: (17.6%) (HADS-A) p=0737
Annular tear 112 (11.2%) .
Depressive symptoms R=0.21
Bulging 259 (25.9%)
(HADS-D) p=0.003
Protrusion 185 (18.5%)
VAS — Visual Analogue Scale for intensity of pain; EQ-5D — EuroQol 5D quality of life self-esteem
Extrusion 64 (6.4%) questionnaire; EQ-VAS — quality of life — visual analogue scale; HADS-A — Hospital Anxiety and
Depression Scale — Anxiety Symptoms; HADS-D — Hospital Anxiety and Depression Scale — De-
Sequestration 3(0.3%) pressive Symptoms
Nerve root compression 103 (10.3%)
Nerve root displacement 198 (19.8%)

Discussion

Patients with LBP tend to have more radiological abnor-

U Mann-Whitney test). EQ-5D and EQ-VAS results were as-
sociated with the level of education (p = 0.045 and p = 0.004,
respectively; Kruskal-Wallis test) and the nature of work
(p < 0.001; U Mann-Whitney test) (self-esteemed quality
of life was decreased in patients with lower education level
and/or those who were manual workers). No association
was found between MRI findings and the place of residence,
education, socioeconomic status, marital status, nature of
work or physical activity.

malities on MRI scans, including disc degeneration, Modic
type changes and herniations compared to controls without
back pain [23]. Some previous studies of patients with LBP
compared the sum of several MRI findings with clinical
symptoms [11-13]. In the present study, we evaluated the
association between total MRI changes of the LS (from L1 to
S1) and pain intensity, quality of life, depressive and anxiety
symptoms in patients with LBP. To the best of our knowledge,
ours is the first study to investigate such relationships.
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In the study of Mariconda et al. [13], the total number of
degenerative changes in the LS seen on MRI scans showed
a borderline correlation with disability scores (p = 0.05) and
pain duration (p = 0.011). Each intervertebral disc space
from L1-S1 was evaluated and the total degeneration score
was calculated. On the other hand, Berg et al. [12] found
no association between total MRI changes and the degree
of disability or LBP intensity in candidates for lumbar disc
prosthesis. The analysis evaluated the following: disc height
decrease, Modic changes types I and II, HIZ and hypointense
nucleus pulposus on L4-L5 and L5-S1 levels. Aranaetal. [11]
found a weak correlation between the combined MRI score
and pain interference with work (p = 0.04), but no correlation
with the degree of disability while evaluating disc and facet
findings, spinal stenosis and other pathologies in the two most
affected LS levels on MRI scans.

Although those results are not comparable to ours due to
different MRI variables, other clinical measurement methods,
and different patient samples, our findings showed no cor-
relation between pain symptoms and the total MRI score.
We did not investigate the degree of disability. We found no
relationship between physical activity and total MRI changes.

Unlike other studies [11, 12], we decided to increase the
extent of the assessed spine levels from L1 to S1 and to extend
the number of evaluated radiological findings. Because there
is no validated measurement or scoring system to assess MRI
scans of the LS, we decided to prepare our own scoring system
related to selected degenerative MRI findings. This concept
has already been used by other authors [12]. However, in this
study we created a completely different MRI scoring system
which contained changes most commonly observed in dege-
nerative LS disease [24].

The main advantage of our study is related to the fact that
it is the first research exploring the above-mentioned corre-
lations. Furthermore, we assessed a relatively large patient
group and extended MRI findings evaluated by radiologists.
Moreover, the study included standardised nomenclature and
classification systems that are currently used for the diagnosis
of degenerative disease of the spine [24, 25]. The MRI changes
were classified according to a consensus reached between
three radiologists. In our opinion, the total MRI score is an
objective and measurable tool which represents the severity
of degeneration of the LS. Furthermore, this study includes
comprehensive assessments of pain intensity, depressive
and anxiety syndromes and quality of life using validated
instruments. Moreover, the neurological examination was
conducted on the same day that the MRI examination was
performed, and a detailed history provided wide clinical
knowledge about the sample group.

We observed increasing morphological LS degeneration
seen on MRI scans with increasing age and BMI, as was
demonstrated by previous researches [13, 26]. We observed
significantly more LS MRI changes in men compared to wo-
men, which is consistent with observations made by other

authors [13, 27]. Most of the radiological findings were seen
on L4-L5 and L5-S1 levels, which is also consistent with
other reports [11, 27]. Hollingworth et al. [27] found that
45% of patients with LBP and sciatica pain had no nerve root
impingement on MRI. In our results only six patients with
stretching sign had no nerve root changes. The explanation of
such an enormous difference is probably related to a different
method of assessing the symptoms i.e. medical history vs
neurological examination, which is more specific.

Our study confirmed previous observations related to
the problem of decreased quality of life, depressive and
anxiety symptoms in chronic pain syndromes [2]. Moreover,
arelationship between physical and professional activity and
clinical symptoms was observed. This finding suggested that
reduced disability (e.g. due to physiotherapy) and a quick
return to work are important in the management of patients
with LBP; long sick leave is not recommended.

Our study confirmed a poor association between radio-
logical findings and clinical symptoms. No relationship was
observed between combined MRI findings and intensity of
pain, depressive and anxiety syndrome or quality of life. We
believe that these results are clinically relevant. Chou et al.
[28] showed that immediate, routine LS imaging in patients
with LBP with no features suggestive of serious underlying
conditions (such as cancer, infection, cauda equina syndrome)
did not improve clinical outcomes compared to usual clinical
care without immediate imaging. Moreover, early MRI in acute
LBP without indications provides no benefits and could result
in worse outcomes such as ‘iatrogenic’ work disability and an
unnecessary medical procedure [29]. Routine and immediate
LS imaging in asymptomatic patients is not reccommended and
could result in worse outcomes [10, 28, 29]. The number of
MRI examinations is still increasing, and this generates higher
costs. On the other hand, patients expect advanced diagnostic
imaging. We share the opinion of Chou et al. [28] that patient
education is important in order to change the expectations of
patients and avoid unnecessary examinations.

Lumbar spine pain syndrome is a complex psychological,
physiological and behavioural problem. Despite numerous
studies, management in LBP still remains a challenge for
clinicians. Pain reduction is the priority in the therapeutic
process. However, depressive and anxiety symptoms and
poor quality of life need to be considered as well. Treatment
of depression and anxiety may help in patients with chronic
pain symptoms.

Our study is another step towards improving the under-
standing of the complexity of clinical-radiological correlations
in LBP syndromes. Further studies are needed to improve
management in LBP.

Limitations of the study

There are some limitations of our study. Firstly, we did
not exclude patients with chronic diseases such as diabetes
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mellitus, heart failure, hypertension, skin diseases or allergies.
These diseases can affect quality of life and increase psycho-
logical distress in patients. Secondly, the clinical features of
the disease and symptoms may have changed while waiting
for MRI, as the average duration from referral to MRI exa-
mination was 7.49 + 5.81 months.

It is crucial to stress that there was no asymptomatic
control group. However, our aim was not to compare two
samples, rather we focused only on patients with LBP. The
MRI scanning conditions were different (1.5T and 3T). Ho-
wever, this did not affect the results, as different magnetic
field strengths do not change the assessment of radiological
changes in degenerative spine disease.

Conclusions

Combined degenerative MRI changes in the LS do not
correlate with LBP intensity, anxiety and depressive symptoms
or quality of life. The total MRI findings are only associated
with age and BMI.
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