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INTRODUCTION 

Back pain is one of the main causes of disability and has 

been the most common cause of disability in the last 

decade.1 A population-based study in Japan estimated the 

prevalence of low back pain to be more than 80% of a 

lifetime.2 MRI imaging is able to identify soft tissues, 

including the intervertebral disc, nerves, and muscles, that 

are potential sources of back pain; however, it should be 

noted that in some cases MRI is not able to identify the 

source of back pain. According to some studies, 

intervertebral disc degeneration has been associated with 

low back pain, but other studies in this field have not 

proven such a relationship.3-6 It has been suggested that the 

symptoms of low back pain fluctuate over time and that 

low back pain is often associated with patterns of 

improvement and exacerbation.7 It is to be expected that if 

the physician has sufficient information about the 

relationship between the MRI findings and the patient's 

low back pain, he or she can better guide patients on how 

to prevent low back pain. In a recent study, disc 

degeneration, bulging discs, and the high-signal area were 
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associated with a history of low back pain, and individuals 

with these MRI findings were more likely to develop 

severe low back pain in the future.8 Therefore, according 

to what has been said, lumbar MRI findings in patients 

with low back pain are of great importance for examining 

the patient's clinical relationship and imaging. The aim of 

this study was to evaluate the findings of lumbar MRI in 

patients with low back pain referred to the imaging ward 

of Ardabil city hospital between September 2020 and 

September 2021. 

METHODS  

Study design  

The present study was performed as a cross-sectional 

descriptive study from September 2020 to September 2021 

in Alavi Hospital of Ardabil in the Department of 

Radiology of Ardabil University of Medical Sciences. All 

patients with low back pain who referred to the imaging 

ward of Ardabil city hospital for lumbar MRI were 

included in the study. 

Patients in terms of gender, age, type of insurance, disc 

dehydration, disc protrusion, disc extrusion, disc 

sequestration, disc dehydration, spondylolisthesis, 

retrolystesis, tarlov cyst, hemangioma, vertebral fracture, 

spinal cord abnormality, soft tissue abnormality, Signal 

change Spinal canal stenosis, foraminal stenosis, modic 

changes and the presence of scoliosis were evaluated.  

Data collection and analysis 

The data were collected in a checklist and analyzed in 

SPSS software version 26 using tables and graphs. Data 

were analyzed using descriptive statistics such as 

frequency indices, frequency percentage, mean, median, 

standard deviation, and confidence interval.  

Ethical approval  

This study was conducted after approval in the ethics 

committee of Ardabil University of Medical Sciences. 

RESULTS 

In this study, 256 patients with low back pain referred to 

the imaging ward of Alavi Hospital in Ardabil were 

included in the study and underwent MRI. The mean age 

of patients was 45.10 with a standard deviation of 14.28 

years. 152 patients (59.4%) were male and the rest were 

female. 240 patients (93.7%) had health insurance. 55 

patients (21.5%) had normal MRI. 

Frequency distribution of lumbar MRI findings in the 

studied patients 103 patients (40.2%) had protrusion, 173 

patients (67.6%) had extrusion and 152 patients (59.4%) 

had lumbar disc dehydration (Figure 1). 

The most common vertebrae involved in protrusion are 

related to L4-L3 and L5-L4 each with 48.5% and in 

extrusion related to L5-L4 and S1-L5 each with 75.1% and 

in dehydration and foraminal stenosis with 93.4% and 

77.4%, respectively; and 93.4% were related to L5-L4. 

 

Figure 1: Frequency of MRI finding in studied 

patients. 

Sixty-two patients (24.2%) had foraminal stenosis at the 

lumbar spine, of which 11 (17.8%) were on the right, 1 

(1.6%) on the left, and 50 (80.6%) were bilateral. 

76 patients (29.7%) had lumbar spinal canal stenosis, the 

most common vertebrae involved with 75% L5-L4. 

37 patients (14.5%) had modic changes in the lumbar 

vertebrae, the most common vertebrae involved with 75% 

were S1-L5 and 33 patients out of 37 patients (89.2%) 

were grade 2. 

Regarding spinal abnormalities, 3 cases (1.2%) of Kurdish 

tetrad, 1 case (0.4%) of nerve sheath masses and 1 case 

(0.4%) of myelopathy were reported, which was a total of 

5 cases (2%).  

 Lumbar scoliosis was present in 35 patients (13.7%) with 

13 cases (5.1%) convexity to the right, 18 cases (7%) 

convexity to the left and 4 cases (1.6%) S convection. 

DISCUSSION 

According to a study by Widman et al on 115 people in 

Canada, the most important MRI findings in patients with 

low back pain are anular tears and loss disc height, which 

were associated with the severity and frequency of low 

back pain in patients over the past year.9 In a study of 412 

people in Denmark, Jar et al reported the most common 

findings on MRI in people with low back pain, seen in 

more than 50%, as reduced disc dehydration, and noted 

that most changes in the area. The lower back was seen, 

which in our study also showed changes mainly in the 

lower levels. On the other hand, Jar stated that findings 
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such as abnormal disc signal, rupture of the envelope, disc 

protrusion and foramen stenosis are seen in 25 to 50% of 

people, although in our study, only extrusion was more 

prevalent. Also, findings such as central canal stenosis are 

seen in only less than 25% of patients with low back pain, 

which was also true in our study.10 In a study of 53 patients 

with low back pain in Switzerland, Klein-Stock et al 

reported MRI findings and their frequency as follows: 

severe disc degeneration in 89% of cases and disc bulging 

in 74% of people. In addition, 11% of patients had no MRI 

findings.11 

In this study, the frequency of disc protrusion at L3-L4 and 

L4-L5 levels was higher than other disk surfaces, and the 

frequency of disc extrusion at L4-L5 and L5-S1 levels was 

higher than other levels. 

This result was similar to previous studies, so that in the 

Crock study, the frequency of disc protrusions (including 

Protrusion and Extrusion) was higher at the L4-L5 and L5-

S1 levels than at other disc surfaces.12 The reason for the 

greater frequency of disc protrusions on these surfaces was 

the presence of more mechanical stresses. 

In this study, the frequency of spondylolisthesis was 

higher at the L5-S1 level than at other levels, while in the 

Crock study, the most common level of involvement was 

L4-L5 (12). The reason for the higher prevalence of 

spondylolisthesis in the lower lumbar spine was probably 

due to the fact that the fast joints in these surfaces were 

more vertical than the higher disc surfaces, so they were 

more prone to slipping the upper vertebra on the lower 

vertebra. 

In the present study, men were a higher percentage of 

patients with low back pain, while in Hadizadeh Kharazi's 

study of 110 patients with degenerative back pain, women 

were a higher percentage of patients with low back pain.13 

It seemed that women were probably more prone to 

degenerative phenomena due to different types of physical 

work at home and farm and gender backgrounds. In our 

study, most patients were over 40 years old and most often 

between 40 and 59 years old. While in Kharazi's study, 

most patients with degenerative back pain were a decade 

younger and the age of 31 to 50 years was the most 

common time for degenerative low back pain.13 

It can be seen that the process of degeneration in the spine 

begins from the third decade of life. Numerous studies 

have shown that degenerative change begins with a 

decrease in the height of the intervertebral disc and leads 

to bulging, annulus, and stenosis of the intervertebral 

discs. This change increased the pressure on the fast joints 

and their osteoarthritis, thickening of the flow ligament 

and growth of osteophytes.14,15 It also caused changes in 

the anterior-posterior dimensions and cross-sectional area 

of the spinal canal.16 In the Videman et al study it was 

shown that signal reduction secondary to dryness and disc 

bulging are findings that begin at age 35 and increase with 

age.17 In the present study, spinal canal stenosis was more 

common at several levels. In the Videman et al study 

stenosis at several levels was more common than stenosis 

at one level.17 In general, because degenerative phenomena 

usually involved the joints of the body in general, it 

seemed that all levels were affected to different degrees of 

degenerative phenomena. 

In our study, the most affected level was L4-L5. This 

finding was consistent with other studies.18,19 It can be 

concluded that the lower levels of the lumbar spine were 

the least defense mechanism against the forces and 

pressures that ultimately led to degenerative phenomena 

and spinal stenosis. 

In this study, the second level involved after L4-L5 was 

the L3-L4 area. In the Videman et al and Osti et al study 

the L3-L4 level was the second highest level after L4-

L5.17,19 In Kharazi et al study the prevalence of 

degeneration in this disk was relatively high.13 In our 

study, the third most common site of canal stenosis was 

L5-S1 level, while in Kharazi et al study the second level 

was involved and in Videman et al study it was the fourth 

level.12,17 Lack of comparison of abnormal MRI findings 

over time was one of the limitations of the present study. 

CONCLUSION 

According to the results, the most common abnormal 

findings on MRI of patients with low back pain were: 

extrusion, protrusion and dehydration of the intervertebral 

disc. Also, most of these changes occurred in the lower 

levels of the lumbar vertebrae. It is also suggested that a 

similar study with a larger sample size be performed to 

investigate the effect of aging on degenerative changes in 

the lumbar vertebrae. It is also recommended to conduct 

more clinical trials in the future with a larger study 

population, to study the effect of education on the process 

of lumbar vertebral changes and to study the effect of job 

on degenerative changes of the lumbar vertebrae. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

institutional ethics committee 

REFERENCES 

1. Vos T, Flaxman AD, Naghavi M, Lozano R, 

Michaud C, Ezzati M et al. Years lived with disability 

(YLDs) for 1160 sequelae of 289 diseases and 

injuries 1990–2010: a systematic analysis for the 

Global Burden of Disease Study 2010. The lancet. 

2012;380(9859):2163-96. 

2. Fujii T, Matsudaira K. Prevalence of low back pain 

and factors associated with chronic disabling back 

pain in Japan. European Spine Journal. 

2013;22(2):432-8. 

3. Jensen RK, Kent P, Jensen TS, Kjaer P. The 

association between subgroups of MRI findings 

identified with latent class analysis and low back pain 



Zeynizadeh-Jeddi S et al. Int J Res Orthop. 2022 Jul;8(4):422-425 

                                               International Journal of Research in Orthopaedics | July-August 2022 | Vol 8 | Issue 4    Page 425 

in 40-year-old Danes. BMC musculoskeletal 

disorders. 2018;19(1):1-12. 

4. Cheung KM, Karppinen J, Chan D, Ho DW, Song Y-

Q, Sham P et al. Prevalence and pattern of lumbar 

magnetic resonance imaging changes in a population 

study of one thousand forty-three individuals. Spine. 

2009;34(9):934-40. 

5. Berg L, Hellum C, Gjertsen Ø, Neckelmann G, 

Johnsen LG, Storheim K, et al. Do more MRI 

findings imply worse disability or more intense low 

back pain? A cross-sectional study of candidates for 

lumbar disc prosthesis. Skeletal radiology. 

2013;42(11):1593-602. 

6. Endean A, Palmer KT, Coggon D. Potential of 

magnetic resonance imaging findings to refine case 

definition for mechanical low back pain in 

epidemiological studies: a systematic review. Spine. 

2011;36(2):160-9. 

7. Vickers NJ. Animal communication: when i’m 

calling you, will you answer too? Current biology. 

2017;27(14):R713-5. 

8. Pfirrmann CW, Metzdorf A, Zanetti M, Hodler J, 

Boos N. Magnetic resonance classification of lumbar 

intervertebral disc degeneration. Spine. 

2001;26(17):1873-8. 

9. Videman T, Battié MC, Gibbons LE, Maravilla K, 

Manninen H, Kaprio J. Associations between back 

pain history and lumbar MRI findings. Spine. 

2003;28(6):582-8. 

10. Kjaer P, Leboeuf-Yde C, Korsholm L, Sorensen JS, 

Bendix T. Magnetic resonance imaging and low back 

pain in adults: a diagnostic imaging study of 40-year-

old men and women. Spine. 2005;30(10):1173-80. 

11. Kleinstück F, Dvorak J, Mannion AF. Are “structural 

abnormalities” on magnetic resonance imaging a 

contraindication to the successful conservative 

treatment of chronic nonspecific low back pain? 

Spine. 2006;31(19):2250-7. 

12. Crock H. The presidential address: ISSLS: Internal 

disc disruption a challenge to disc prolapse fifty years 

on. Spine. 1986;11(6):650-3. 

13. Hadizadeh Kharazi H, Saedi D. A study of 

prevalence of mri finding in patients with 

degenerative discovertebral low back pain. Razi 

Journal of Medical Sciences. 2002;9(28):139-48. 

14. Kirkaldy-Willis W, Wedge J, Yong-Hing K, Reilly J. 

Pathology and pathogenesis of lumbar spondylosis 

and stenosis. Spine. 1978;3(4):319-28. 

15. Amundsen T, Weber H, Nordal HJ, Magnaes B, 

Abdelnoor M, Lilleås F. Lumbar spinal stenosis: 

conservative or surgical management?: A 

prospective 10-year study. Spine. 2000;25(11):1424-

36. 

16. Schönström N, Hansson T. Pressure changes 

following constriction of the cauda equina. An 

experimental study in situ. Spine. 1988;13(4):385-8. 

17. Videman T, Battié MC, Gill K, Manninen H, 

Gibbons LE, Fisher LD. Magnetic resonance 

imaging findings and their relationships in the 

thoracic and lumbar spine. Insights into the 

etiopathogenesis of spinal degeneration. Spine. 

1995;20(8):928-35. 

18. Abbas J, Hamoud K, May H, Hay O, Medlej B, 

Masharawi Y, et al. Degenerative lumbar spinal 

stenosis and lumbar spine configuration. European 

Spine Journal. 2010;19(11):1865-73. 

19. Osti O, Fraser R. MRI and discography of annular 

tears and intervertebral disc degeneration. A 

prospective clinical comparison. The Journal of Bone 

and Joint Surgery British volume. 1992;74(3):431-5. 

 

 

 

 

 

 

 

 

 

 

 

  

Cite this article as: Zeynizadeh-Jeddi S, Amani F, 

Masoumi S. Frequency of lumbar MRI findings in 

patients with low back pain. Int J Res Orthop 

2022;8:422-5. 


