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ABSTRACT

Background

Compressive myelopathy is a neurological emergency requiring early diagnosis and intervention
to prevent irreversible deficits. Magnetic Resonance Imaging (MRI) is the gold standard for
evaluating spinal cord compression due to its superior soft tissue resolution, multiplanar imaging
and ability to delineate lesion etiology and extent.

Aim and Objectives

To evaluate the role of MRI in the localization, characterization, and etiological assessment of
compressive myelopathy.

Methods

This cross-sectional observational study was conducted over 18 months in the Department of
Radiodiagnosis at a tertiary care center in Lucknow. Fifty adult patients (>18 years) with clinical
suspicion of compressive myelopathy underwent MRI spine evaluation using a 3 Tesla scanner.
Imaging included T1, T2, STIR, FLAIR, and post-contrast sequences. Lesions were assessed for
anatomical level, compartmental location (extradural/intradural), signal characteristics, and likely
etiology. Patients with isolated degenerative disc disease or MRI contraindications were excluded.
Data were analyzed using SPSS v24.0.
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Results

The mean patient age was 43.97 + 15.99 years. Most lesions were extradural (85%), with 15%
being intradural-extramedullary. The thoracic spine was the most commonly involved region
(60%), followed by cervical (20%). Epidural soft tissue was the most frequent cause (52.5%),
followed by tumors (22.5%) and vertebral instability (17.5%). Common diagnoses included
metastasis (27.5%), trauma (15%), and tuberculosis (12.5%). MRI revealed cord signal changes in
70%, epidural soft tissue in 70%, paravertebral involvement in 50%, fractures in 7.5%, and
posterior element involvement in 2.5%. Most lesions showed STIR and T2 hyperintensity.
Conclusion

MRI is an essential, non-invasive tool for evaluating compressive myelopathy, enabling accurate
localization, lesion characterization, and etiological identification. It should be the first-line
imaging modality in suspected cases. Future research should explore its prognostic potential and
the utility of hybrid modalities like PET-MRI.

Keywords: Compressive Myelopathy; MRI Spine; Spinal Cord Compression; Extradural Lesions;
Intradural Extramedullary.

INTRODUCTION

The spinal cord, an essential component of the central nervous system, serves as the principal
conduit for motor and sensory signals between the brain and peripheral body. It extends from the
cranio-cervical junction to the level of the L1-L2 intervertebral disc, where it tapers into the conus
medullaris. Anatomically, it is organized into segmental levels that give rise to paired dorsal and
ventral rootlets, forming 31 pairs of spinal nerves (8 cervical, 12 thoracic, 5 lumbar, 5 sacral, and
1 coccygeal), each responsible for specific dermatomal and myotomal distributions.™
Myelopathy refers to any neurologic dysfunction caused by pathology within the spinal cord and
is considered a neurologic emergency due to the risk of rapid and potentially irreversible damage.
Prompt diagnosis and treatment are essential to prevent long-term disability.[? The most common
cause of myelopathy is spinal cord compression, which is frequently secondary to degenerative
changes in the vertebral column. Other causes include inflammatory (e.g., multiple sclerosis),
demyelinating, neoplastic, infectious (e.g., tuberculosis), vascular, and idiopathic conditions such
as transverse myelitis.[2*]

Among the various etiologies, compressive myelopathy is the most frequent and clinically
significant. Cervical spondylotic myelopathy (CSM) represents the leading cause in individuals
over the age of 55 and typically arises from multilevel degenerative changes such as disc
protrusion, osteophyte formation, ligamentum flavum thickening, and ossification of the posterior
longitudinal ligament.[“l. Patients commonly present with hand clumsiness, gait disturbances, limb
spasticity, and in severe cases, bladder dysfunction. Clinical signs such as Lhermitte’s sign and
Hoffman’s reflex aid in clinical diagnosis.

Magnetic Resonance Imaging (MRI) is the imaging modality of choice in the evaluation
of suspected myelopathy. It not only identifies the exact level and cause of spinal cord compression
but also helps differentiate between compressive and non-compressive etiologies, thereby guiding
urgent and targeted management strategies.*l The presence of spinal cord signal changes,
particularly T2 hyperintensity (suggestive of edema, gliosis, or demyelination) and T1
hypointensity (indicative of necrosis or cavitation), can offer prognostic information. However,
T2 hyperintensity alone is nonspecific and must be interpreted in the clinical context.®!

Early decompression, ideally within 24 hours in cases of acute spinal cord injury, is
associated with significantly better neurological outcomes and functional recovery.[®! Given that
many causes of spinal cord compression are potentially reversible, early recognition of
characteristic MRI findings is crucial. This underscores the indispensable role of MRI in the timely
diagnosis, appropriate classification, and optimal management of compressive myelopathy.
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MATERIALS AND METHODS

This observational cross-sectional study was conducted over a period of 18 months in the
Department of Radiodiagnosis at a tertiary care hospital in Lucknow. A total of 50 adult patients
(>18 years) of either sex, presenting with clinical features of compressive myelopathy, were
included. Compressive myelopathy was defined as spinal cord compression due to intrinsic or
extrinsic lesions, with cases of isolated degenerative disc herniation being excluded. Patients with
contraindications to MRI, such as cardiac pacemakers, cochlear implants, or claustrophobia, as
well as those with a history of allergic reactions to MRI contrast agents, were also excluded.

The study was approved by the Institutional Ethics Committee and conducted in
accordance with the principles of the Declaration of Helsinki. Informed written consent was
obtained from all participants, and no additional financial burden was imposed on patients for
participation.

MRI examinations were performed on a 3 Tesla Magnetom Vida (Siemens, 64-channel)
scanner using standard sagittal T1-weighted, T2-weighted, STIR, and FLAIR sequences, along
with axial T1- and T2-weighted sequences. Post-contrast T1-weighted images in axial, sagittal,
and coronal planes were acquired in selected cases of infection or neoplasm, using gadodiamide
or gadopentetate dimeglumine at a dose of 0.1 mmol/kg, while trauma cases were evaluated
without contrast. Imaging parameters included a sagittal field of view (FOV) of 30 cm, an axial
FOV of 18 cm, a matrix of 256 x 256, and a slice thickness of 4.5-5 mm.

Images were reviewed jointly by a consultant radiologist and the principal investigator.
Assessments focused on lesion location (cervical, thoracic, or lumbar), anatomical compartment
(extradural, intradural-extramedullary, or intramedullary), spinal cord signal changes (T1
hypointensity, T2 hyperintensity), associated findings such as fractures, hematomas, or ligament
injuries, and the probable etiology, including trauma, tumor, or infection.

Statistical Analysis

Demographic and clinical data were collected prospectively using a structured proforma, and MRI
findings were documented systematically for analysis. Statistical evaluation was performed using
SPSS version 24.0, with quantitative variables expressed as mean + standard deviation and
categorical variables summarized as frequencies and percentages.

RESULTS

This study included 50 adult patients with clinical suspicion of compressive myelopathy who
underwent MRI spine evaluation. The mean age of the patients was 43.97 + 15.99 years, with an
age range of 18 to 87 years. The majority of patients (47.5%) belonged to the 41-60-year age
group, and 40% were female.[Table 1]

On MRI, 85% of cases showed extradural involvement, while 15% had intradural-
extramedullary lesions. Regarding the anatomical level, the thoracic spine was the most commonly
affected region, accounting for 60% of cases, followed by cervical spine (20%), cervico-dorsal
(10%), and dorso-lumbar junction (10%).[Table 2]

Multiple spinal lesions were noted in 30% of patients, suggesting either multifocal disease
or systemic pathology. [Table 2]

The most frequent cause of spinal cord compression was epidural soft tissue proliferation,
seen in 52.5% of cases. This was followed by tumorous lesions in 22.5% and vertebral
dislocation/instability in 17.5%. Based on final MRI diagnosis, the most common etiology was
metastasis (27.5%) [Figure 3], followed by traumatic myelopathy (15%) [Figure 2], tuberculosis
(12.5%) [Figure 1], neurofibroma (10%), and arachnoid cysts (7.5%). Less common diagnoses
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included inflammatory extramedullary  hematopoiesis, and atypical
meningioma.[Table 4]

In terms of MRI signal characteristics, all lesions were hyperintense on STIR sequences.
On T1-weighted imaging, 70% were hypointense, 20% hyperintense, 7.5% isointense, and 2.5%
showed a mixed signal pattern. On T2-weighted sequences, 87.5% of lesions were hyperintense.
On FLAIR sequences, 75% demonstrated hyperintensity. Contrast-enhanced imaging was
performed in 55% of patients. Among them, 30% showed homogeneous enhancement, 12.5% had
heterogeneous enhancement, and another 12.5% showed peripheral ring-like enhancement. [Table

3]

arthropathy,

Additional MRI findings included posterior element involvement in 2.5% of patients,
vertebral fractures in 7.5%, and ligamentous disruption in 2%. Epidural soft tissue components
were noted in 70% of cases, while cord signal changes (indicative of edema or injury) were
observed in 70%. Pre- or paravertebral soft tissue extension was seen in 50% of patients, further
contributing to spinal canal compromise. [Table 3]

Parameter Category Number (n) Percentage (%0)
Age (years) Mean + SD 43.97 + 15.99 -
18-40 20 40%
41-60 24 47.5%
>60 6 12.5%
Sex Male 30 60%
Female 20 40%
Table 1: Demographic profile of patients
Parameter Category Number (n) | Percentage (%)
Spinal Level Involved Thoracic 30 60%
Cervical 10 20%
Cervico-dorsal 5 10%
Dorso-lumbar 5 10%
Lesion Compartment Extradural 43 85%
Intradural-extramedullary 7 15%
Multiplicity of Lesions Present 15 30%
Absent 35 70%

Table 2: Lesion distribution characteristics

Parameter Category Number (n)|Percentage (%)
T1 Signal Hypointense 35 70%
Hyperintense 10 20%
Isointense 4 7.5%
Mixed 1 2.5%
T2 Signal Hyperintense 44 87.5%
STIR Signal Hyperintense 50 100%
FLAIR Signal Hyperintense 38 75%
Contrast Enhancement (n = 27) Homogeneous 15 30% (of total)
Heterogeneous 6 12.5%
Peripheral/Ring-like 6 12.5%
Additional MRI Findings Epidural soft tissue 35 70%
Cord signal changes 35 70%
Pre-/paravertebral spread 25 50%
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Vertebral fracture 4 7.5%
Posterior element involvement 1 2.5%
Ligamentous disruption 1 2%

Table 3: MRIcharacteristics and associated findings

Etiology Number of Patients (n) |Percentage (%)
Metastasis 14 27.5%
Trauma 8 15%
Tuberculosis (Pott’s spine) 6 12.5%
Neurofibroma 5 10%
Arachnoid cyst 4 7.5%
Atypical meningioma 2 4%
Extramedullary hematopoiesis 2 4%
Inflammatory arthropathy 2 4%
Other benign neoplasms (e.g., osteochondroma) 3 6%
Total 50 100%

Table 4: Etiology of compressive myelopathy

MRI Diagnosis Accuracy Compared to Final Clinical Diagnosis

Incarrect Diagnosis

Correct Diagnosis

Graph 1: Distribution of patients according to the correctness of MRI diagnosis as
compared to final clinical diagnosis
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Figure 1: Sagittal T2-weighted MRI image showing features of tuberculous spondylitis
with vertebral body destruction, disc space narrowing, and a paravertebral abscess
causing epidural spinal cord compression.

Figure 2: Sagittal T2-weightd MRI image showing features of traumatic myelopathy with

vertebral collapse, cord compression, and intramedullary T2 hyperintensity, suggestive of
cord edema or contusion
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Figure 3: Sagittal T1-weighted MRI showing vertebral metastasis with hypointense marrow
signal changes, suggesting tumor infiltration, and associated epidural soft tissue component
causing spinal canal compromise

DISCUSSION

This study highlights the utility of MRI in evaluating the etiology, extent, and anatomical
distribution of compressive myelopathy. The average patient age of 43.97 years and male
predominance align with previous findings by Sarathchand et al.[l Rani et al.®l and Shukla et al.[]
who reported similar demographic profiles for compressive spinal pathologies.

MRI demonstrated that extradural lesions were the most prevalent compartmental
pathology (85%), consistent with Sarathchand et al.[’! Dodia et al.’% and Vyas et al.'l where
extradural involvement ranged from 80-91%. The thoracic spine was the most commonly affected
region (60%), which mirrors findings by Navya et al.['?l and Shukla et al.®! reflecting the
anatomical predisposition of the thoracic spine to compressive lesions due to its kyphotic curvature
and relatively narrower canal.

Multiplicity of lesions was observed in 30% of cases, which is comparable to the rates

reported by Garg et al.[**l especially in tubercular and metastatic lesions, indicating that systemic
or disseminated disease should be considered in such cases.
Etiological analysis showed metastasis (27.5%) to be the most frequent diagnosis, followed by
trauma and infections. This is in contrast to studies by Sarathchand et al.[l Dodia et al.’% and Rani
et al.®l who reported trauma or infections as the leading cause. These differences may reflect
geographic variations, institutional referral patterns, and patient demographics. Degenerative
pathologies were less common in our cohort, whereas they predominated in studies by Navya et
al.l'?l and Kulkarni et al.* [Table 4]

MRI signal characteristics in our study-particularly T2/STIR hyperintensity and T1
hypointensity-are consistent with descriptions of cord edema, demyelination, or necrosis in
compressive myelopathy. These findings are supported by Sarathchand et al.l’l and Mohapatra et
al.[* who reported similar signal features in both traumatic and non-traumatic myelopathy.

Cord signal changes, observed in 70% of cases, correlate with the degree of cord
involvement and have prognostic implications. Posterior element fractures and ligamentous
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injuries, although less frequent in our study, were commonly reported in trauma-focused studies
like Dodia et al.' and Navya et al.[*?

The strength of our study lies in its focused use of MRI to systematically characterize
compressive lesions across a spectrum of etiologies. The data reinforce MRI’s critical role in early
diagnosis, anatomical localization (intradural vs. extradural), lesion characterization, and surgical
or conservative treatment planning.

CONCLUSION

Based on the results of this study, we conclude that:

1. The most common cause of compressive myelopathy was epidural soft tissue involvement
(52.5%). Next most common cause were tumors (22.5%).

2. Epidural soft tissue involvement (70%), cord changes (70%), pre- and para vertebral
involvement (50%), fracture (7.5%) of the patients, and posterior element involvement (2.5%)
were the MRI characterisations.

3. 85% of the lesions were extradural and rest 15% were intradural-extramedullary.

Thus, we demonstrated that MRI is a definitive, accurate, and a noninvasive modality for
evaluation of compressive myelopathy.

It is recommended that:

1. MRI should be the first modality for assessing soft tissues of the spine and spinal cord
abnormalities.

2. Role of MRI in determining the severity of cord compression and prognostication needs to be
explored in future studies.

Further studies are required which can assess the role of combining MRI with other
imaging modalities like Positron Emission Tomography so as to quantify and uncover more
features of compressive myelopathy.

Limitations of the Study

There are a few limitations of this study:

1. Surgical and histopathological correlation was not done.

2. Interpretation of MRI images can be subjective and would vary according to the expertise
available.

3. This being a single centre study, the distribution of patients according to various findings might
vary at other geographical locations.
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