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Neurological findings and magnetic resonance
imaging in patients with
low back pain in Ninevah province

Abdullah Shakir Mahmood, Mohamed Muyaser Naif,
Amenah Amir Alkhayat

Background and objectives

Low back pain (LBP) has increasingly reported as a common
musculoskeletal disorder in clinical settings carrying great
impact on individual and health system. The aim of the present
study was to identify the findings of the magnetic resonance
imaging (MRI) and clinical neurological symptoms together
with their correlation with patients overall socioeconomic
status.

Methods

A total of 60 LNP patients were enrolled in the present study
(25 males; 35 females). MRI were conducted for individual
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Low back pain (LBP) is one of the most common
problems that most people experience at some point
in their life. In the past decade, back pain has been
the main cause of disability and is still one of the
most frequent health problems.! As in other
developed nations, the lifetime prevalence of back
pain was found to be more than 80% in a study of the
Japanese population.' The long-term loss of function
caused by low back pain may have a significant
economic effect on the nation in terms of lost wages,
medical expenses, and disability benefits.?

There are two distinct categories of causes of LBP:
specific, after specific spinal causes (radiculopathy or
spinal degenerative disease), and nonspecific, which
may be determined by a thorough history and clinical
examination*Chronic LBP considered nonspecific
when no obvious cause can be detected clinically or
by MRI imaging findings.? Patients who suffer from
back pain due to radiculopathy, spinal stenosis, or
discomfort from a specific location in the spine
benefit the most from an MRI.* Diagnostic imaging is
only advised for individuals with suspected disc
herniation infection, fracture, or malignancy or when
invasive intervention is planned in patients with low
back pain.

The human spine is a delicate and complex structure
that can experience a variety of disorders. From disc
herniation to nerve root impingement and disc
degeneration, these issues can all be detected
through the high-intensity zone of an MRI scan.
However, it is important to note that not all
individuals with lower back pain will display these
problematic markers. Even when these abnormalities
are present, they may not necessarily be the root
cause of the pain. But here is where things become
interesting: the presence or absence of these
abnormal findings on an MRI can significantly impact
the prognosis for those suffering from lower back
pain. Despite the fact that not all cases of LBP will
show these markers, it is still worth considering an
MRI as part of the evaluation process. By doing so,
medical professionals can gain valuable insights into
the underlying issues causing the pain and develop
more effective treatment plans.®

Lower back pain can be a real pain in the neck. But
fear not, nowadays, MRI of the lumbar spine is the
investigation of choice for doctors looking to
diagnose the problem. And when it comes to
evaluating disk morphology, MRI is the method of
choice, with a sensitivity of 60-100% and specificity of
43-97% for disk herniation. T1- and T2-weighted
sagittal and axial MR images are the way to go. They
can visualize the wvertebral endplates and
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intervertebral disks with stunning clarity. T2-
weighted images are especially impressive, as they
show excellent contrast between the outer part of
the annulus (which is more fibrous tissue and
therefore shows low signal) and the inner part of the
annulus and nucleus pulposus (which have more
water content and therefore show high signal). And
here's a fun fact: in younger individuals, an area of
low-intensity signal may be visible in the middle of
the nucleus pulposus in a non-degenerated disk. This
is actually considered a normal observation and
probably represents a higher concentration of
proteoglycans causing signal loss on T2-weighted
images.>¢

This work was conducted to study the clinical
presentations and the risk factors in individuals with
LBP and the relationships with MRI examinations
based on whether or not certain spinal abnormalities
were found. Moreover, MRI results may not be
sufficient to determine the cause of back pain. MRI
may detect soft tissue such as discs, nerves, and
muscles, which are all probable origins of LBP. No
information was available in Mosul concerning MRI
and neurological results in individuals with LBP,
according to the city's database.

PATIENTS AND METHODS

In this cross-sectional observational study; no
changes have been done to patients’ ongoing
medication profiles. The study was evaluated and
approved by the medical research
ethicalcommittee(Ninevah University, No. 10 on
24.08.2021). The study Written consent of agreement
was collected from patients to participate in this
study. Patients were referred by collaborative
outpatient neurologistsprivate clinicsthroughout the
study period, with the majority of the patients being
in chronic conditions. The diagnosis was made using
MRI at Mosul teaching hospital,referring from
different departments in different hospitals mainly
from the neurology unit as an outpatient or as
admitted patients, all of them complaining of LBP
that not responding to conservative treatment, MRI
data were collected using MRI 1.5 Tesla Philips
Achieva scanner with a standard 16 channel phased
array lumbar spine coil machine. The Ffollowing
parameters were used: Sagital, axial T1(TR 461.0, TE
8.0), T2 (TR 2620.4, TE 100.0), and Myelogram (TR
8111.0, TE 1000.0) were done for each patient
(Figure 1).

Patients with non-specific chronic back pain were
considered suitable for participation in this study.
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Figure 1 A representative images for four cases presented to the clinic (A) 41 years old male presented with lower back
radiating to lower limbs; T2W sagittal image showing posterior central herniation with caudal migration of L4-5 disc
causing spinal canal stenosis. (B) 34 years old male patient presented with lower backache; T1W sagittal image showing
normal intervertebral discs, no significant bulging, no spinal canal stenosis. (C) 56 years old male presented with lower
back radiating to lower limbs; T2W sagittal image showing posterior central herniation of L5-S1 disc causing spinal
canal stenosis associated with degenerative endplates changes. (D) 37 years old female patient presented with
backache radiating to right lower limb; T2W axial image showing circumferential disc bulging with right paracentral

disc herniation indenting right lateral recess.

Patients were excluded if they met any of the
following criteria: they were under the age of 18
years, patients had previous severe trauma, previous
surgery in the spine, scoliosis, significant comorbid
conditions or extensive, diffuse pain, clinical
indications of polyneuropathy or
polyneuropathymyofascitis, inflammation,
connective tissue disorders, tumour of the spin, and
osteotomy operation of the ilium were excluded.
There was no local pain in the back during palpation
and all patients were negative in the sacroiliac (SI)
joint pain-provocation tests,including distraction,
compression, sacral thrust, and pelvic torsion.

This study documented the demographic information
of the participants from the outset and estimated
their BMI. All patients received a thorough clinical
neurological examination, which included a thorough
assessment of the lower limbs to rule out the
presence of radiculopathy or polyneuropathy in the
legs.

The pain was assessed using descriptors, distribution,
duration, severity, time course, pain-relieving
posture, and current consumption of analgesics or
other medications known to mitigate pain, among
other things. The current pain intensity at rest and
during movement, as well as the mean and maximum
pain intensity during the preceding four weeks, were
all recorded.

During the interview with the neurologist, indicators
for that neuropathic pain were evaluated, such as
accidental polyneuropathy or radiculopathy, nerve
conduction tests and needle electromyography were
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done on the lower limbs. Other causes of
polyneuropathy as vitamin B12 and folate levels
deficiency, thyroid hormone levels, serum protein
electrophoresis, complete blood count, serum
creatinine, bilirubin and transaminases, blood
glucose and glycated haemoglobin (Hb,, ), serum
lipid profile were routinely checked.These
parameters were evaluated routinely as a part of
annual check, the values were up to the normal
standard ranges, hence, we didn’t mention them in
the present study.

RESULTS

The results of this work showed that male patients
represent 42% (n=25) of the patients (age range 20-
62 years, 44.8+17years;, weight 92.68+22, height
172.9+6.6 and BMI 31.2+8.7), while female patients
represent 58% (n=35) of the patients (age range 27-
65 years, 48.9+11.4 years; weight 84.14%17.4, height
164.8+4.9 and BMI 30.99+6.4), Table 1.

Table 1 Anthropometric measures of studied sample

Parameter Male Female pvalue
n=25 n=35
Age (Years) 44.8 +17 489+11.4 0.4
Weight (Kg) 92.7+22  841+17.4 0.2
Height (cm) 1729+6.6 1648+49  0.0002
BMI(kg/m?) 31.2+8.7 31.0+6.4 0.9
Gender 41.7% (25) 58.3%(35) 0.04
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Table 2 Geographic information of the studied sample

Parameter Male Female pvalue Chi-
n=25 n=35 square
Residence
Rural 48% 54%
Urban 52% 46% 0.4 0.72
Education
No forrpal 12% 46%
education
Primary 36% 34%
0.0001
Secondary 40% 20%
High education 12% 0%

Table 3 Relation between gender and severe pain score

Pain severity Male Female pvalue Chi-
n=25 n=35 square
Mild 2(8%) 5(14%) 0.5 0.44
Moderate 12(48%) 16(46%) 0.9 0.01
Sever 11(44%) 14(40%) 0.84 0.04
Table 4 Clinical information pertained to pain
Parameter Male Female pvalue Chi-
n=25 n=35 square
:ic;st:;;peration 0% 5,79
Site of pain
Right 40% 52% 0.2 2.87
Left 40% 34%
Both side 20% 14%
Pain radiation
No radiation 16% 26% 0.0001 26
Right 40% 23%
Left 40% 26%
Both side 4% 25%
Table 5 MRI finding based on gender
Parameter Male Female pvalue Chi-
n=25 n=35 square
MRI positive 80% 69% 0.048 3.9
MRI negative 20% 31%
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The residence distribution in the male group includes
52% (13 patients) of them living in urban areas and
48%(12 patients) living in rural areas, whereas in the
female group, 54% (19 patients) of them lived in a
rural area and 46 % (16 patients) lived in an urban
area. A few male patients graduated; 12% (3
patients), with no formal education, 12% (3 patients),
36% (9 patients) with primary education and 40% (10
patients) with secondary education. All female
patients were housewives, with no formal education
46% (16 patients), 34% (12 patients) with primary
education and 20%(7 patients) with secondary
education. 28% of the male patients were retired
16% were drivers, 8% were teachers and 48% are self-
employers (Table 2).

According to the pain score, 8% of male patients
presented with mild pain, 48% with moderate pain
and 44% presented with severe pain. In females,
143% presented with mild pain, 45.7% with
moderate pain and 40% presented with severe pain,
non-significant differences existed between the
groups (Table 3).

Out of 60 patients, only 5.7% (n=2) of females (no
males) were reported to have past-surgical history.
According to the site of pain, there were non-
significant differences between males and females
(p=0.2). Males represented 40% on either side while
20% represented pain on both sides, while in females
52% (18 cases) had pain on the right side, 34% (12
cases) with left side pain and 14 % (five cases) had
pain on both sides. According to the radiation of pain,
26% (9 cases) had no pain radiation. Other 26% of the
cases (9 patients) had radiated pain in the left leg.
Patients with right leg radiation pain represent 22%
(eight cases) and the remaining 26% (9 cases)
presented with both sides of radiation. According to
the site of pain: 40% (10 cases) had pain on the left
side, 40% (10 cases) with left side pain and 20 % (five
cases) had pain on both sides (Table 4).

MRI of individual patients revealed that 80% of males
and 69% of females were shown positive MRI results,
while 20% of males and 31% of females were
negatively represented in MRI (Table 5).

Patients with severe pain (12 males and 14 females)
were found to suffer from other symptoms such as
spinal canal stenosis and spondylitis. The presence of
Spinal canal stenosis in a patient with severe pain was
10 patients (29%) female and 10 patients (40 %) male
patients. The presence of spondylolisthesis in a
patient with severe pain was 4 patients (26.6%) in
females and 2 patients (15 %) in male patients
(Table 6).
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Table 6 Correlation between severe pain and spinal canal
stenosis & spondylolisthesis

Gender Severe pain Spinal ca'nal Spondy'lolls
stenosis thesis
Male 12 10 2
Female 14 10 4

Degenerative endplates changes, it is found in 33
patients (55%), including 21 female patients and 12
male patients.The percentage of association
between degenerative changes and L 4-5 disc bulging
was 80% in male patients and 66% in females, while
stenosis was 40% in male patients and 49% in female
patients (Table 7).

DISCUSSION

In the present study, more female patients were
recruited from the studied sample than male patients
with quite similar ages and BMI. Similarly, in a study
conducted by Thapa et al, most of the patients' age
was around 40 years old.” Additionally, Savage et al,
have reported that comparing MRI of older to
younger patients reportedly showed that age is an
important factor in developing LBP-associated
degeneration.? In contrast, Al-Saeed et al, conducted
a study in Kuwait and they reported that even
younger patients (less than 30 years) could develop
LBP with associated MRI changes.®’ The results of this
work showed that being overweight is associated
with a greater incidence of LBP in both gender in
accordance with the study conducted by Chou et al.™

In a study conducted on hotel workers by Wami et al,
most of the patients showing back pain were
females."” The higher rate in females could be
explained in the context that females are more prone
to musculoskeletal ailments.™ Similarly in Lebanese
study conducted on housewives found that up to
three-quarters of the housewives suffered from
LBP."

Whether patients live in a rural or urban area does
not make a difference in the overall distribution of
back pain. These could be in part related to the fact
that most rural dwellers moved to the city for work
and engaged in office work with only a few farming
works done in the villages mostly done by females.
There are reports that most of the daily activities
which are involved lifting heavy materials ultimately
led to LBP."415
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Table 7 Incidence of degenerative endplates changes findings

Patients Male Female value Chi-
defect n=25 n=35 P square
Degenerative| ., 000y 21(60%) 0.6 0.25
changes
Disc bulging | 20(80%) 23(66%) 0.6 0.24
sf:"";i:s 10(40%) 17(49%) 0.6 0.17

Educational levels seem to greatly impact the
distribution of back pain in the female group. Most
non-educate females have back pain than educated,
however, the male group show inverse proportions
with increased back pain with educational levels.
These variations are perhaps related to the nature of
female daily activity pertaining to household work
which needs long times of sitting and standing either
for cocking, knitting, sewing, and cleaning activity. In
contrast, male work usually involved either office
work (sitting) or non-office-based work which do
involve handling and lifting heavy objects. This
variation inevitably shapes the fate of body bone
degeneration and subsequently neural deficits
associated with LBP."*'® The educational levels
support the notion that those with less education are
more likely to suffer from incapacitating back pain
than those with higher education. A higher amount of
evidence supports the idea that education has an
impact on the duration and/or recurrence of back
pain episodes than the evidence to support the idea
that education has an impact on back pain
incidence.®?°

The severity of pain was similar between males and
females and at all levels whether mild, moderate, or
severe. Similarly, the site of pain whether left or right
has shown no differences between males and
females. However, pain is radiating either to the left
or right and is more obvious in males than
females.'618

On MRI examination, most patients diagnosed with
MRI as a positive and more positive rate were present
in males than females. In addition to back pain, other
symptoms coexist, such as degenerative changes,
disc bulging, and spinal stenosis. Females tend to
present with degenerative changes and spinal
stenosis more than males, however, males are
represented with disc bulging. These findings agree
with the study conducted by Choi et al, who have
found that most patients (80%) expressed a certain
degree of degenerative changes at MRI levels
ranging from disc degeneration, spinal stenosis,
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endplate changes, spondylolisthesis, nerve root
compression, disc contour, and others.?'

Concerning findings on MRI imaging, most patients
with positive findings were male. These findings
agreed with the results obtained by Al-Shami &
Hameed.?? The importance of the link between the
severity of degenerative changes discovered in
imaging studies, and the presence and intensity of
LBP were described by this work, especially between
L4-5 with a higher incidence in males than females.?
According to the imaging profile 20% of the male
patients presented with LBP while 31.5% of females
presented with LBP, ranging from normal picture to
severe spinal canal stenosis, including different types
of disc bulging, spondylolisthesis, and degenerative
changes.

We have uncovered an intriguing correlation
between the intensity of pain and the presence of
spinal canal stenosis on MRI scans. This discovery is
consistent with previous findings, as noted in Kasch
et al, work, which also identified a clear link between
the severity of pain and the occurrence of spinal canal

stenosis. In other words, our results provide further
evidence to support this important medical
connection.?® Degenerative endplates changes are
considered a significant MRI findings in patients with
chronic backache, more common in elderly people,
this work results showed degenerative endplates
changes seen in more than half of patients, the
outcome looks similar to Jensen RK.* Disc bulging
was found to be most common findings in patients
with chronic backache , seen in most patients & was
most common cause, while in Ibrahim H, disc bulging
noted in 60% only.Stem cells and platelet rich
plasma could potentially play a great role in the
treatment of arthritis and could be applied for LBP
due to their anti-inflammatory activity.?6?7

CONCLUSION

LBP associated with neurological findings presents as
positive MRI results and is typically associated with
spinal canal stenosis, Spondylolisthesis, and pain.
Females has shown higher MRI positive cases than
males.

REFERENCES

1. WuA, March L, Zheng X, et al Global low back pain prevalence and years lived with disability
from 1990 to 2017: estimates from the Global Burden of Disease Study Ann Transl Med.

2020;8:(6)299.

2. Enright A, Goucke R. The global burden of pain: the tip of the iceberg?. Anesth Analg.

2016;123:(3)529-30.

3. Casazza BA. Diagnosis and treatment of acute low back pain. Am Fam Physician.

2012;85:(4)343-50.

4. Dydyk AM, Khan MZ, Singh P. Radicular Back Pain. StatPearls. 2021.

5. Wang YXJ, Wu AM, Ruiz Santiago F, Nogueira-Barbosa MH. Informed appropriate imaging for
low back pain management: A narrative review. J Orthop Translat. 2018;15:21.

6. Ellis DL, Ehsanian R, Shin PC, Rivers WE. Lumbar Annular High-Intensity Zone as a Precursor to

Disc Extrusion. Cureus. 2021;13.(12)

7. Thapa NB, Bajracharya S. Magnetic resonance imaging findings in patients with low backache.

J Soc Surg Nepal. 2015;18:(2)11-5.

8. Savage R, Whitehouse G, Roberts N. The relationship between the magnetic resonance
imaging appearance of the lumbar spine and low back pain, age and occupation in males. Eur

Spine J. 1997:6:(2)106-14.

9. Al-Saeed O, Al-Jarallah K, Raeess M, Sheikh M, Ismail M, Athyal R. Magnetic resonance imaging
of the lumbar spine in young Arabs with low back pain. Asian Spine J. 2012;6:(4)249.

10. Chou L, Brady SRE, Urquhart DM, et al The association between obesity and low back pain and
disability is affected by mood disorders: a population-based, cross-sectional study of men.

Medicine (Baltimore). 2016;95.(15)

Malta Medical Journal, 2025; 37(2)

84



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Wami SD, Abere G, Dessie A, Getachew D. Work-related risk factors and the prevalence of low
back pain among low wage workers: results from a cross-sectional study. BMC Public Health.
2019;19.(1)

De Zwart B, Frings-Dresen M, Kilbom A. Gender differences in upper extremity
musculoskeletal complaints in the working population. Int Arch Occup Environ Health.
2000;74:(1)21-30.

Habib RR, El Zein K, Hojeij S. Hard work at home: musculoskeletal pain among female
homemakers. Ergonomics. 2012;55:(2)201-11.

Adekanmi AJ, Bello TO, Atalabi OM, Jimoh KO, Ogunseyinde OA. Magnetic resonance imaging
of lumbosacral intervertebral discs in Nigerians with low back pain. West Afr J Radiol.
2017;24:(1)61.

Samartzis D, Karppinen J, Mok F, Fong DY, Luk KD, Cheung KM. A population-based study of
juvenile disc degeneration and its association with overweight and obesity, low back pain, and
diminished functional status. J Bone Joint Surg Am. 2011;93:(7)662-70.

Lukecha KR, Geoffrey E, Gonzaga MA, Sam B. Magnetic resonance imaging findings among
young adults with low back pain at Nsambya Hospital. BMC Med Imaging. 2022;22:(1)1-3.

Humphreys SC, Eck JC, Hodges SD. Neuroimaging in low back pain. Am Fam Physician.
2002;65:(11)2299.

Saeidiborojeni HR, Shobeiri E, Saeidiborojeni S. Magnetic resonance imaging findings in low
back pain and lower extremity radicular chronic pain. J Inj Violence Res. 2012;4.(3)

Dionne CE, Von Korff M, Koepsell TD, Deyo RA, Barlow WE, Checkoway H. Formal education
and back pain: a review. J Epidemiol Community Health. 2001;55:(7)455-68.

Docking RE, Fleming J, Brayne C, Zhao J, Macfarlane GJ, Jones GT. Epidemiology of back pain
in older adults: prevalence and risk factors for back pain onset. Rheumatology (Oxford).
2011;50:(9)1645-53.

Choi JW, Jang TW, Shin IY, Moon SM, Hwang HS, Jeong JH. Magnetic resonance imaging in
patients with low back pain. Korean J Spine. 2011;8:(3)141-7.

Rahyussalim AJ, Zufar ML, Kurniawati T. Significance of the association between disc
degeneration changes on imaging and low back pain: a review article. Asian Spine J.
2020;14:(2)245.

Kasch R, Truthmann J, Hancock MJ, et al Association of lumbar MRI findings with current and
future back pain in a population-based cohort study. Spine (Phila Pa 1976). 2022;47:(3)201-11.

Jensen RK, Kent P, Hancock M. Do MRI findings identify patients with chronic low back pain
and Modic changes who respond best to rest or exercise: a subgroup analysis of a randomised
controlled trial. Chiropr Man Therap. 2015;23.(1)

Ibrahim H, Diab K. Unexplained back pain and sciatica: the added value of upright dynamic MRI
of the lumbar spine in cases of clinical/radiological mismatch. Egypt J Radiol Nucl Med.
2021:52:(1)1-6.

Shephard MT, Merkhan MM, Forsyth NR. Human mesenchymal stem cell secretome driven T
cellimmunomodulation is IL-10 dependent. Int J Mol Sci. 2022;23:(21)13596.

Albdeery AK, Alzamily AA, Alsalman IA. The role of cartilage intermediate layer protein 2
(CILP2) in evaluating the effect of treatments (platelet-rich plasma and hyaluronic acid) on
patients with early knee osteoarthritis. MMSL. 2023.

Malta Medical Journal, 2025; 37(2)

85



