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Keywords: Disc herniation in the cervical and lumbar spine is a prevalent and
Disc Herniation, Magnetic Resonance Imaging debilitating condition that significantly impacts patients' quality of
(MRI), Neck Pain, Low Back Pain, Diagnosis, life. This disorder occurs when the gelatinous inner core of an
Treatment. intervertebral disc protrudes through a tear in the fibrous outer
layer, leading to compression of adjacent nerves and symptoms
such as pain, numbness, and muscle weakness. This research
provides a comprehensive review of disc herniation, focusing on its
diagnosis and management. Aim: It explores the aetiology, risk
factors, clinical manifestations, diagnostic modalities, and available
treatment options, including conservative therapies and surgical
interventions. Furthermore, the pivotal role of Magnetic Resonance
Imaging (MRI) as a critical diagnostic tool for identifying the
location and severity of disc herniation and assessing its impact on
® surrounding neural structures is highlighted. This review aims to
provide a deeper understanding of this common condition and to
offer evidence-based guidelines to enhance clinical diagnosis and
management. This study aims to analyze cases of cervical and
lumbar disc herniation using Magnetic Resonance Imaging (MRI).
Methods: A retrospective analysis was conducted on cases of
patients suffering from cervical and lumbar disc herniation, using
Magnetic Resonance Imaging (MRI) records collected from several
medical centres in Libya and Egypt. Results: Notably, the number
of female cases examined was higher than that of male cases, and
lumber disc herniation was most frequently observed at the L4-L5
and L5-S1 levels. In conclusion, MRI remains the gold-standard
imaging modality for accurate diagnosis and assessment of cervical
and lumber disc herniation.
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1. INTRODUCTION
Disc herniation, also known as a slipped or ruptured disc, is a common spinal condition that can occur at any level of the

vertebral column, though it is most frequent in the cervical (neck) and lumbar (lower back) regions, (Mayo Clinic, 2017
). The spine consists of a series of bony vertebrae separated by intervertebral discs that act as shock absorbers and
facilitate spinal mobility. Each disc is composed of a soft, jelly-like inner core called the nucleus pulposus, surrounded
by a tough, fibrous outer ring known as the annulus fibrous (Moore and Keith L. 2018).
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A herniated disc occurs when the annulus fibrous tears, allowing the nucleus pulposus to bulge or escape its normal
position. This protrusion can exert pressure on adjacent spinal nerves or the spinal cord itself, resulting in a wide
spectrum of painful and debilitating symptoms (Windsor and Robert E, 2006). These symptoms range from localized
neck or back pain to radicular pain extending into the extremities, accompanied by numbness, tingling, and muscle
weakness in the affected areas (Ernst CW et al., 2005). The etiology of disc herniation is multifactorial, involving factors
such as aging, natural disc degeneration, traumatic injuries, sudden or improper movements, and incorrect lifting
techniques (Simeone et al., 2006 ). Risk factors such as obesity, smoking, and physical inactivity also contribute to the
increased likelihood of developing a herniated disc( Del Grande et al., 2012). Accurate diagnosis is paramount for
determining the appropriate treatment plan. Diagnosis relies on medical history, physical examination, and imaging
findings. Among these, Magnetic Resonance Imaging (MRI) stands as the gold standard diagnostic tool, providing
detailed images of soft tissues, including intervertebral discs, nerves, and the spinal cord. This allows for precise
localization and sizing of the herniation and assessment of its impact on neural structures (Kawaguchi, Y. 2018). This
review aims to provide a comprehensive analysis of disc herniation, from its pathophysiology and risk factors to clinical
symptoms, diagnosis, and treatment options. Special emphasis is placed on the role of MRI in accurate diagnosis and
follow-up, incorporating the latest advancements in the field. contributing to improved clinical practices and patient
outcomes.

2. METHOD

The cases studied in this research were collected from several geographical locations, including the Arab Republic of
Egypt (Dar Al-Taj Hospital and Al-Saraya Scan Center in Alexandria) and the State of Libya (Al-Shifa Clinic, Wellness
Center, and Tobruk Medical Center in Tobruk; Taiba Center in Al-Bayda; and Dar Al-Radiology Clinic in Benghazi).
This study aims to analyze cases of cervical and lumbar disc herniation using Magnetic Resonance Imaging (MRI).
Study Design
This is a descriptive analytical study reviewing cases of patients suffering from cervical and lumbar disc herniation. The
focus was on evaluating MRI findings to determine the characteristics of the herniation and its impact on surrounding
neural structures.
Data Collection
Data were gathered from patient records and MRI reports, including information on:

*  Level of affected vertebrae (e.g., L4-L5, L5-S1, C5-C6).

*  Presence of disc dehydration.

»  Type of herniation (annular posterior extruded disc, prolapsed disc, disc bulging).

» Impact on the thecal sac (indentation) and adjacent nerve roots.

*  Presence of spinal canal stenosis.

*  Condition of the ligamentum flavum (hypertrophy).

*  Other degenerative changes.
MRI Analysis
MRI scans, including T1-weighted (T1-WIs) and T2-weighted (T2-WIs) sequences in sagittal and axial planes, were
analyzed to determine:

»  Location and severity of the herniation.

»  Compression of the spinal cord or nerve roots.

*  Changes in disc signal intensity.

»  Other structural abnormalities of the spine.

3. ETHIC APPROVAL
This study was based on the retrospective analysis of anonymized MRI records and reports obtained from participating
healthcare center. No direct patient contact or intervention was involved. All data were fully anonymized before
analysis to protect patient confidentiality and privacy.

4. RESULT
Data from the mentioned sites were collected and analyzed, revealing observations on the prevalence and
clinical/radiological characteristics of disc herniation. Notably, the number of female cases examined was higher than
that of male cases.
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Clinical and Therapeutic Observations

1 Symptom Relief: Many cases showed significant improvement in pain and other symptoms following
conservative treatments such as rest, medication, physical therapy, and lifestyle modifications.

2 Functional Improvement: Physical therapy and rehabilitation exercises improved strength, flexibility, and
range of motion, enabling individuals to resume daily activities with reduced discomfort.

3 Long-term Management: Some patients required ongoing management strategies, including regular exercise,
postural correction, and ergonomic adjustments, to prevent symptom recurrence.

4  Surgical Intervention: Surgery was recommended for cases where conservative treatments failed or severe
neurological symptoms were present. Procedures such as discectomy or spinal fusion aimed to decompress the
affected nerve and stabilize the spine.

5 Complications: Although rare, complications from surgery or persistent symptoms despite treatment can
occur, necessitating regular follow-up to monitor progress.

MRI Findings

The following tables illustrate the distribution of disc herniation levels diagnosed by MRI and the prevalence rates
among males and females.
Table 1: Distribution of Lumbar Disc Herniation Levels by Gender (T1-WIs and T2-WIs)

Affected Vertebral Level

Male (T1-WIs) | Female (T1-WIs) | Male (T2-WIs) Female (T2-WIs)

L3-L4 - L3,L4,L5 L3, L4, L5, L5-S1 -
L4-L5 L4,L5 L3,L4,L5 L3, L4, L5, L5-S1 -
L5-S1 - L3,L4,L5 L3, L4, L5, L5-S1 L5, L5-S1

Note: T1-Wis and T2-Wis refer to T1 and T2 weighted MRI sequences. Levels indicate where herniation was observed.

Table 2: Prevalence of Disc Herniation by Gender and Sequence Type

Sequence Type Male (%) | Female (%)
T1 15 30
T2 45 10

Note: These percentages reflect the study sample and may not represent the general population.

Table 3: Distribution of Lumbar Disc Herniation Levels by Gender (Alternative Group)

Affected Vertebral Level | Male (T1) | Female (T1) | Male (T2) Female (T2)
L3-14 - L3,L5 L3, L4, L5, L5-S1 -
L4-L5 L4,L5 L3,L5 L3, L4, L5, L5-S1 -
L5-S1 - L3,L5 L3, L4, L5, L5-S1 L5, L5-S1

Table 4: Prevalence of Disc Herniation by Gender and Sequence Type (Alternative Group)
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Sequence Type Male (%) | Female (%)
T1 15 20
T2 55 10
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Selected Clinical Cases
Six clinical cases were presented to illustrate the diversity of disc herniation manifestations:

* Case 1: Small L5-S1 herniation with disc dehydration and partial thecal sac indentation; L4-L5 ligamentum
flavum hypertrophy and spinal stenosis; L3-L4 posterior extruded disc compressing the thecal sac and nerve
roots.

»  Case 2: Central L5-S1 prolapsed disc with thecal sac indentation; normal spinal canal dimensions.

* Case 3: Focal L3-L4 and L4-L5 disc bulging with mild thecal sac compression; broad L5-S1 bulging with
mild central compression; no spinal stenosis.

* Case 4: Combined lumbar and cervical herniation causing nerve root pressure and spinal canal narrowing,
affecting back and neck muscles.

* Case 5: Grade I spondylolisthesis at L4-L5; lumbar degenerative changes (disc desiccation, reduced height,
marginal osteophytes); diffuse L4-L5 and L5-S1 bulging compressing the thecal sac and nerve roots.

* Case 6: Diffuse L4-L5 posterior bulging compressing the thecal sac and nerve roots with relative spinal
stenosis; mild L5-S1 bulging indenting the thecal sac.

5. DISCUSSION

Cervical and lumbar disc herniations are common clinical conditions causing significant pain and functional limitations.
This study provides a comprehensive review, emphasizing the role of MRI in diagnosis and management.

The clinical and therapeutic findings align with modern literature supporting the efficacy of conservative treatments for
most patients (Videman, et al., 1995). Physical therapy, analgesics, and lifestyle modifications are cornerstones of initial
management. However, surgery remains necessary for non-responsive cases or severe neurological deficits, highlighting
the need for individualized assessment (Kraemer, 1995).

MRI results showed that lumbar herniation is most common at L4-L5 and L5-S1, consistent with global findings (Ballet
al., 2019). Disc dehydration, ligamentum flavum hypertrophy, and spinal stenosis are frequent concomitants influencing
symptom severity (Hsu and Wellington 2010).

The higher number of female cases in this study may reflect referral patterns or regional demographics. Some studies
suggest prevalence varies by gender, age, and geography (Earhart, Jeffrey S., et al., 2012). For instance, research in the
MENA region indicates varying low back pain prevalence across these factors (Safiri, S., et al., 2023).

The observed prevalence differences between genders across MRI sequences (T1 vs. T2) might stem from small sample
sizes, diagnostic criteria variations, or biological/genetic factors influencing disc degeneration (Al-saeced, O. 2012).
Large-scale epidemiological studies are needed for confirmation.

The six clinical cases highlight the spectrum of disc herniation, from minor indentations to complex cases with multi-
level involvement and stenosis. This underscores that disc herniation requires precise evaluation and tailored treatment
plans (Taher, G. 2018).

6. CONCLUSION
In conclusion, this research reaffirms the pivotal role of MRI in accurate diagnosis and highlights the importance of a
comprehensive management approach combining conservative and surgical options. Further research is needed to
define epidemiological risk factors more precisely in regions like Libya and Egypt and develop improved evidence-
based treatment protocols.
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