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ABSTRACT

Objective: The purpose / intention of this study is to highlight that MRI is good diagnostic tool to interpret non discogenic causes

of lumbosacral radiculopathy because of nerve root compression.

Study Design: Cross-sectional descriptive study involving Medical Imaging (MRI) and clinical review.

Place / Duration of the Study: This above mentioned study was piloted conducted in Diagnostic Radiology Wing of DHQ /
Teaching Hospital, Gujranwala from 1%t July 2017 till 30™ June 2018.

Materials and Methods: 100 Patients with history of backache referred for MRI spine were scanned after informed consent
atSiemens Syngo 1.5T MR system. Non-ionic Gadolinium contrast was used in suspected discospondylitis.

Results: It was concluded from our study that lumbosacral ratio of nerve root compression due to non-discogenic causes (52%)
(n=52) is greater than disc prolapse causes (48%) (n=48). Most common non discogenic cause of nerve root compression was
facet joint hypertrophy. Other non discogenic causes of nerve root compression include traumatic (10%), Spondylolisthesis
(5%), infection (14%), Neoplastic (2%) and sequestered disc segment (2%). Disc bulge was major discogenic cause of nerve

root compression at lumbar spine.

Conclusion: MRI provide valuable information regarding detection of lumbar radiculopathy causes. Most common causes of
lumbar radiculopathy are non-discogenic pathologies rather discogenic cause.
Keyword: Magnetic resonance imaging (MRI); Discogenic; Non discogenic; Spondylolisthesis; (LBP) Lower back pain.

INTRODUTION

MRI is the best modality of the 20th century with excellent soft-
tissue contrast in diagnosis of backache and neuropathies. Access
to new imaging techniques is proposed to enhance diagnostic
accuracy and facilitate powerful remedy for higher fitness results.
Nowadays, it becomes first-line investigation for neuro physicians
and orthopedic surgeons in cases of backache and sciatica. @
Magnetic resonance imaging is sensitive enough to detect a tear of
the anulus fibrosus, cartilage integrity, marrow compartment along
with Multiplanar capabilities @. It can detect herniated disc bulges,
compressing of nerve roots, spinal tumors, spinal cord
compression and fractures ©@. It also different spinal abnormalities
which can be divided in to intraspinal and extra spinal. Intraspinal
further subdivided into intradural and extra dural component @

Prevalence of true lumbar radiculopathy in population is
about 3% to 5%. More than 50% of adults have experienced lower-
back pain at least once in their life. It is strongly believed that
working-age adults group is more prone to face low back pain,
which is ranked as the highest cause of incapacity / disability than
any other situation globally in the world. The standard burden of
LBP arising from ergonomic exposures at paintings changed into
expected at 21.8 million [95% Confidence Interval (Cl) 14.5-30.5]
incapacity adjusted existence years (DALYs) in 2010. Several
studies have been explored that the sensitivity of MRI for the early
diagnoses disc bulges and spinal canal stenosis is equivalent to or
better than that of computerized tomography, even when
computerized tomography is combined with myelography or
discography &7,

MRI is considered to be the diagnostic device of choice in
diagnosing nerve root compression amongst sufferers supplying
with medical suspicion of spinal radiculopathy. Radiculopathy
means; pain radiating down to arms or legs in a dermatomal
distribution. This can manifest as pain, numbness, or weakness of
the arm, buttock or legs &9,

Diagnostic utility of MRI is assessing discogenic cause of
lower back pain is well documented. However, regarding nerve
root compression its diagnostic accuracy still remains
questionable. Most ofter patient’s symptoms do not correlate with
clinical examination. This action may result in misdiagnosis,
unusual delay in tests and treatment. The central purpose / aim of

this study is to find diagnostic accuracy of MRI in non-discogenic
pathologies of lumbar radiculopathy.

METHODOLOGY

This is cross Sectional descriptive Study performed at Department
of Radiology, DHQ Teaching Hospital, Gujranwala from 1% july
2017 to 30" june 2018. The ethical approval of this study taken
wide letter no. admin 290/GMC.

After informed consent first 100 patients (letter attached from
statistician) presented with backache and numbness of lower limbs
were scanned for MRI lumber spine on Siemens Syngo 1.5T MR
system. All patients of 13 to 60 years with backache were included
in the study. History of patients including age, sex, location and
intensity of pain, associated with trauma or fall, radiating or not
radiating and examination was carried out. We exclude patients
with at-least one absolute contraindication, non-cooperative
patient, patient with metallic implants, claustrophobia, pacemaker
and cochlear implants in situ.

Data collection: 100 patients were included in the criteria from
indoor branch of Radiology, DHQ Teaching Hospital, Gujranwala
and were covered in the examination after permission from moral
committee. Informed consent was taken from affected person.
Basic demographics like age, gender and duration of complaints
have been mentioned.

Standard MRI Lumbar spine protocol

For the spine, our standard imaging protocol in degenerative disc
disease and nerve root compression consists of:

Turbo spin echo sequences sagittal T2- and T1-weighted images,
Axial T2- and T1-weighted images at selected levels.

Element selection is 1 to 5 according to region.

Slice thickness = 4mm

All cases with suspicion of non-discogenic nerve root
compression was referred to other specialist like orthopedic,
vascular, general surgery and neurology.

Standard MRI lumbosacral spine performed using surface
coil of every patient.

Data analysis: Data was come into and analyzed through
SPSS edition 23. Mean * standard deviation was calculated for all
guantitative variables like age and duration of complaints. For
gualitative like gender, frequency and percentage become
calculated. Sensitivity, specificity, Positive predictive value,
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Negative predictive value and diagnostic accuracy for MRI against
medical final results changed into calculated through the use of
2X2 model. Effect modifiers like age, gender and period of bitch
were managed by means of stratification. Post stratification the use
of diagnostic accuracy became calculated, p <zero.05 was taken
into consideration statistically tremendous.

RESULTS

Out of a hundred patients 75 were males and 25 were females with
age of patients ranging from 13 to 60 years. Non discogenic
causes of nerve root compression (facet joint hypertrophy,
inflammation, traumatic, spondylolisthesis, sequestered disc
fragment, neoplastic, and others including synovial cyst,
osteophytes, congenital) are more evident than discogenic cause,
about 52% and 48% respectively.

In our study the most common non discogenic cause of
nerve root compression was the facet joint hypertrophy which is
more common in patients between age 40-60. Other non-
discogenic causes of nerve root compression included traumatic
(10%), Spondylolisthesis (5%) which were more common in
patients among age 25-40. Another non discogenic cause of nerve
root compression was inflammatory (14%) which was mostly found
in the age group between 40 and above 60. Some other non-
discogenic causes of nerve root compression include Neoplastic
(2%), Sequestered disc segment (2%) and Others synovial cyst,
osteophytes, congenital (1%). According to our study major causes
of nerve root compression in discogenic causes was disc bulge
which was 25% of all nerve root compression. It was at an age of
40-60 and above 60 years. Other discogenic causes include disc
protrusion (15%) and Disc Extrusion (8%) which also seen at an
age between 40 -60. From our study it is also concluded that nerve
root compression due to discogenic causes mostly occur between
age 40-60.

Discogenic vs Non-Discogenic Causes

B Percentage of Patients
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Figure 1: Chart of Incidence of Non discogenic and discogenic Lumbar
radiculopathy.

Table 1: Caused of non-discogenic a cause of Lumbar radiculopathy. (n =
100 patient)

Non Discogenic causes of nerve root
compression

Percentage of patients

Facet joint hypertrophy 18%
Inflammatory 14 %
Traumatic 10%
Spondylolisthesis 5%
Sequestered disc segment 2%
Neoplastic 2%

Others synovial cyst, osteophytes, congenital 1%

Discogenic causes Percentage of patient

Disc Bulge 25%
Disc protrusion 15%
Disc Extrusion 8%

Figure No. 2. 45 years-old male with complain of lower backache. Multi echo
multiplanar both Sagittal and axial images through the lumbar spine shows
(Right)left lateral disc bulge with left lateral annular tear with bilateral facet
and ligamentum hypertrophy with left lateral annular tear abutting bilateral
exiting nerve root at L4/L5 level. (Left)Complete disc desiccation with
reduced disc space and anterior disc protrusion noted at L5/S1.Axial images
reveal diffused disc bulge with central annular tear with bilateral facet and
ligamentum flavum.

Flgure No.3 Male patient 30 years-old with history of fall Multiecho and
multiplanar MRI T2 sagittal + Axial images through lumbosacral spine shows
anterior wedge compression fracture with destruction of L2 vertebral body
causing retropulsion osseous component indenting the thecal sac and
compressing the bilateral exiting nerve root at L2/L3 level.

DISCUSSION

Nerve root compression is common finding on MRI spine caused
by discogenic and non-discogenic causes. The current study was
designed to find how accurately MRI detects non-discogenic
causes of nerve root compression. Nerve root compression is
common finding on MRI caused by discogenic and non-discogenic
causes. In this study we found that non-discogenic causes account
for 52% cases while discogenic causes account for 48% cases of
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nerve root compression. In our study most, common group of non-
discogenic causes is facet joint arthrosis/hypertrophy which
accounted for 18% of cases of lumbar radiculopathy. Eubanks et
al. found that osteoarthritis because of osteoporosis may be found
in early life, with more than one half of adults and younger patients
less than 30 years “@9Whilein our study facet joint hypertrophy
which was more common in patients between age 40-60.In
another study, Kalichman et al. showed a high prevalence of facet
joint hypertrophy due to osteoarthritis in a community-based
population including 59.6% of males and 6.7% of females, which
increases with age™ While in our study male ratio is greater then
females and most likely osteoarthritic changes are more common
in males. Leo F. Czervionke et al.conducted a study in which out of
209 patients including males and females, 85(41%) showed
evidence of facet synovitis. * Whereas, in our study 14% patients
had nerve root compression because of inflammatory which occur
mostly at age group between 40 and above 60. Facet synovitis has
not been recognized as separate entity in patients with low back
pain, @3

One of the studies on elderly people in a Japanese village
depict that cross-sectional study of the elderly population from a
single Japanese village with 205 elderly men (mean age, 70.7
years) and 323 elderly women (mean age, 70.5 years), Horikawa
et al reported spondylolisthesis prevalence of 4.9% for males, and
11.5% for females™®® While in our study there were 100 patients
(75% males and 25% females) with age between 25-60in which
5% patient has nerve root compression because of
spondylolisthesis which is more common among patients between
25-40 years of age .

Our study concludes that non-discogenic causes of nerve
root compression include traumatic (10%), which are more
common in patients between ages 25 and 40. Some other non-
discogenic causes of nerve root compression include neoplastic
(2%), Sequestered disc segment (2%) and others; synovial cyst,
osteophytes, congenital (1%).

According to our study disc bulge is major discogenic cause
of nerve root compression which account 25% of all nerve root
compression. It occurs at an age of 40-60 and above 60. Other
discogenic causes include disc protrusion (15%) and disc extrusion
(8%) which also occur at an age between 40 -60. From our study it
is also concluded that nerve root compression due to discogenic
causes mostly occur between age 40-60.

As mentioned above in our study there were total 48% cases
of nerve root compression due to discogenic causes which include
disc bulge, disc protrusion and disc extrusion. Dr. Sasi
Kuppuswamy et al. conducted a study in which there were 76
subjects among the 120 individuals screened, with a mean age of
43.7. There were 45 females and 31 males. Mean age was 43.7
with a standard deviation of 11.4. The maximum participation was
in the age group 50-60 years. In each patient 5 levels (L1-L2, L2-
L3, L3-L4, L4-L5 and L5-S1) were reviewed. Therefore, a total
number of 380 discs were evaluated for disc degeneration and
herniation and studied 380 discs in four different age groups.
Among disc herniation 273 discs (71.8%) were normal and 107
discs (28.2%) were having pathological changes in the form of
bulge 68(17.8%), protrusions 30(7.8%) and extrusions 9(2%). 4%

Another study done by Michael T Modic et al. Herniation
became diagnosed in 60% (n = 147) of sufferers at the initial
effects. The occurrence of herniations in patients with LBP (fifty
seven%) (n = eighty five) and those with radiculopathy (65%) (n =
sixty two) have been similar (P = .217), despite the fact that
patients with radiculopathy have been much more likely to have
stenosis and nerve root compression (P < .006). (6 (7)(18) 19 20)

CONCLUSION
MRI provides valuable information regarding detection of lumbar
radiculopathy causes. Most common causes of lumbar
radicuopathy are non-discogenic pathologies rather than
discogenic causes.

Recommendation: MRI became first line investigation by
clinicians in making a decision lumbar radiculopathy whether
managed conservatively using rehabilitation, physiotherapy, oral
medications or surgical intervention. Lower back pain is relatively
more common in men with etiliolgy broadly divided into discogenic
and nondiscogenic causes which is slightly higher in proportion. It
is furhter subdivided into facet arthrosis, inflammatory, traumatic,
spondylolisthesis and neoplastic causes.

Contributing Authors

Concept & Data collection: Dr Mian Waheed ahmad, Assistant
professor of Radiology.

Results: Dr Nawaz Rashid: Assistant professor of Radiology.
Discussion: Dr Saima Noreen, Senior registrar Gujranwalamedical
college, Gujranwala.

Reference collection: Dr Kamran sajjad hashmi,PGR medical
oncology, Inmol hospital Lahore.

Dr Fareeha Nawaz WMO Govt. Nawaz Sharif hospital Yaki gate
Lahore..

REFERENCES

1- M.l. Vargas, B.M.A. Delattre, J. Boto, J. Gariani, A. Dhouib, A. Fitsiori
, et al. Advanced magnetic resonance imaging (MRI) techniques of
the spine and spinal cord in children and adults. Insights
imaging.2018; 9 (4); 549-557

2- Tawa N, Rhoda A, Diener |. Accuracy of magnetic resonance imaging
in detecting lumbo-sacral nerve root compromise: a systematic
literature review. BMC Musculoskelet Disord.2016 Dec 1;17(1):386.

3- Yang G, Liao W, Shen M, Mei H. Insight into neural mechanisms
underlying discogenic back pain. J Int Med Res. 2018
Nov;46(11):4427-4436.

4- Tiwari P, Kaur H, Kaur H, Jha V, Singh N, Ashraf A. Prevalence of
facet joint arthritis and its association with spinal pain in mountain
population: A cross-sectional study. J Craniovertebr Junction Spine.
2020;11(1):36-45.

5- Wang H, Li Z, Zhang C, Zhang W, Li L, Guo J, Wu W, Hou : Medicine
(Baltimore). 2017 Jul;96(30)

6- Harada G K, Siyaji Z K, Younis S, Louie P K, Samartzis D and An
H A. Imaging in Spine Surgery: Current Concepts and Future
Directions. Spine Surg Relat Res. 2020; 4(2): 99-110.

7- Zhang Z, Sejdi¢ E. Radiological images and machine learning:
Trends, perspectives, and prospects. Comput Biol Med. 2019 May;
108:354-370.

8- Curtis L, Shah N, Padalia D. Facet Joint Disease. [Updated 2020 Apr
20]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2020

9- Schwarz-Nemec U, Friedrich KM, Stihsen C, Schwarz FK, Trattnig S,
Weber M, Grohs JG, Nemec SF. Vertebral Bone Marrow and
Endplate Assessment on MR Imaging for the Differentiation of Modic
Type 1 Endplate Changes and Infectious Spondylodiscitis. J Clin
Med. 2020 Mar 18;9(3):826.

10- Horikawa K, Kasai Y, Yamakawa T, Sudo A, Uchida A. Prevalence of
osteoarthritis, osteoporotic vertebral fractures, and spondylolisthesis
among the elderly in a Japanese village. J Orthop Surg (Hong
Kong). 2006 Apr;14(1):9-12.

11-  Sasi Kuppuswamy D, George JC, Chemmanam M. Prevalence of
lumbar disc herniation and disc degeneration in asymptomatic Indian
subjects: an MRI based study. International Journal of Orthopaedics.
2017;3(4):357-60.

12-  Crockett M.T., Kelly B.S., van Baarsel S., Kavanagh E.C. Modic type
1 vertebral endplate changes: Injury, inflammation, or infection.AJR
Am. J. Roentgenol. 2017;209:167-170.

13- Alhowimel A, Alotaibi M, Coulson N, Radford K. Psychosocial
consequences of diagnosing nonspecific low-back pain radiologically:
a qualitative study. Physiotherapy Theory and Practice. 2020 Aug
5:1-7.

14-  Zusman NL, Radoslovich SS, Smith SJ, Tanski M, Gundle KR, Yoo
JU. Physical Examination Is Predictive of Cauda Equina Syndrome:
MRI to Rule Out Diagnosis Is Unnecessary. Global Spine J. 2020
Sep 16:2192568220948804.

15- Udby PM, Ohrt-Nissen S, Bendix T, Brorson S, Carreon LY,
Andersen M@. The Association of MRI Findings and Long-Term
Disability in Patients With Chronic Low Back Pain. Global Spine J.
2020 May 12:2192568220921391.

16- Nicol AL, Adams MC, Gordon DB, Mirza S, Dickerson D, Mackey S,
Edwards D, Hurley RW. AAAPT Diagnostic Criteria for Acute Low
Back Pain with and Without Lower Extremity Pain. Pain Med 2020 11
01;21(11):2661-2675

278 PJMHS Vol. 16, No. 06, Jun 2022


https://pubmed.ncbi.nlm.nih.gov/30270809/
https://pubmed.ncbi.nlm.nih.gov/30270809/
https://pubmed.ncbi.nlm.nih.gov/28746177/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harada%20GK%5BAuthor%5D&cauthor=true&cauthor_uid=32405554
https://www.ncbi.nlm.nih.gov/pubmed/?term=Siyaji%20ZK%5BAuthor%5D&cauthor=true&cauthor_uid=32405554
https://www.ncbi.nlm.nih.gov/pubmed/?term=Younis%20S%5BAuthor%5D&cauthor=true&cauthor_uid=32405554
https://www.ncbi.nlm.nih.gov/pubmed/?term=Louie%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=32405554
https://www.ncbi.nlm.nih.gov/pubmed/?term=Samartzis%20D%5BAuthor%5D&cauthor=true&cauthor_uid=32405554
https://www.ncbi.nlm.nih.gov/pubmed/?term=An%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=32405554
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7217684/
https://www.ncbi.nlm.nih.gov/pubmed/31054502
https://www.ncbi.nlm.nih.gov/pubmed/31054502

