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ABSTRACT 

BACKGROUND 

Cervical myelopathy is a common cause of major neurological disability. The purpose of our study was to evaluate the magnetic 

resonance imaging (MRI) features and identification of the possible causes of cervical myelopathy in patients after ruling out 

traumatic and neoplastic lesions. 

 

METHODS 

Patients of either sex, above the age of 12 years who were clinically diagnosed as nontraumatic cervical myelopathy were included 

in this study conducted in a tertiary centre of West Bengal over a period of 18 months. Later, we also excluded patients having 

neoplastic lesions detected by MRI. Following clinical examinations, selected patients underwent MRI of cervical spine in a 3 Tesla 

MR scanner to determine the aetiology of cervical myelopathy and to assess the morphology, location and extent of the causative 

lesion. Standard MRI sequences were used in different planes. Post contrast study was performed only in selected cases. This was 

an institution based descriptive study. 

 

RESULTS 

Forty-three patients of 14 to 80 years of age with a mean age of 48.5 years had nontraumatic and nonneoplastic causes 

contributing to cervical myelopathy. Nearly two-thirds of these patients were males and rest were females. Of the various 

nontraumatic and nonneoplastic causes, cervical spondylosis was by far the most common aetiology of cervical myelopathy, seen 

in nearly 58% of such patients. 

 

CONCLUSIONS 

We concluded that MRI was useful in lesion characterisation and depicting various causes of cervical myelopathy, thereby playing a 

very important role in management of these patients. 
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BACKGROUND 

Myelopathy is defined as a disease or damage to spinal cord 

resulting in neurological deficit or dysfunction.(1) Cervical 

myelopathy is a common cause of significant neurological 

disability and its manifestations range from decreased hand 

dexterity, imbalance and incontinence and severe paralysis of 

all four limbs. Hence it is important to confirm the diagnosis 

of cervical myelopathy in a clinically suspected case and to 

determine its cause as it dictates the patient’s management. 

Cervical spondylotic myelopathy (CSM) results from 

degenerative arthritis of cervical spine giving rise to 

posterior spondylotic ridges or osteophytes, disc herniation, 

facet joint arthropathy and ligamentum flavum hypertrophy/ 

buckling causing cervical cord compression and myelopathic 

changes.  
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Congenital atlanto- axial instability can cause 

compression on the cervical cord and myelopathy. The 

atlanto dental interval of more than 5 mm in flexion indicates 

instability.(2,3) Ossified posterior longitudinal ligament (OPLL) 

represents ossification along posterior aspect of vertebral 

bodies either as continuous or discrete forms causing 

narrowing of cervical spinal canal and compression of the 

cervical cord. Hirayama disease typically occurs in young 

males of 15 to25 years.(4) On flexion-extension MRI, there is 

forward migration of the posterior thecal wall compressing 

the cord causing its flattening and signal changes. The other 

important causes of CSM are rheumatoid arthritis and 

tuberculosis of spine. Rheumatoid Arthritis causes erosion of 

dens, atlanto-axial subluxation, inflammatory thickening of 

synovium called pannus, and these can compress the cord. 

Tuberculous spondylodiscitis has the propensity to involve 

the thoracic spine, though cervical spine is no exception. 

Cervical myelopathic changes can also result from some 

important non compressive causes like ischaemia, 

demyelination and radiation injury. Inflammatory 

demyelinating diseases of the cord can be of following types – 

acute disseminated encephalomyelitis (ADEM), multiple 

sclerosis (MS), neuro myelitis optica (NMO) and transverse 

myelitis (TM). Many patients who are initially diagnosed with 

ADEM or TM may have recurrent diseases and later turn out 
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to be having MS.(5) Spinal vascular malformation can cause 

cord ischemia or haemorrhage and cord may later atrophy. 

These vascular malformations consist of spinal arterio- 

venous malformation/fistula (AVM/AVF), spinal 

haemangiomas, cavernomas and aneurysms. The diagnosis 

rests on MRI and magnetic resonance angiography (MRA) 

and is confirmed by digital subtraction angiography (DSA).(6) 

Syrinx, which may result from various causes (inflammation, 

injury, Chiari malformations etc.), can cause cervical 

myelopathy. Radiation induced myelopathy can occur when 

cervical cord gets included in the radiation field for treatment 

of head and neck malignancies. 

 

Aims and Objectives 

1. Identifying the various imaging features in patients with 

clinical diagnosis of cervical myelopathy (Non traumatic 

and non-neoplastic) in terms of MRI parameters 

detected on various sequences of MRI i.e, axialT2, sagT2, 

sagT1, axialT1, coronal STIR, sag GRE, MERGE and 

contrast when required. 

2. Determining the aetiology of CM on MRI. 

3. Determining the type, exact location and extent of the 

detected lesions. 
 

METHODS 

Patients of either sex, above the age of 12 years who were 

clinically diagnosed as non-traumatic cervical myelopathy 

had been recruited in this study which was conducted in a 

tertiary centre of West Bengal over a period of 18 months. We 

also excluded patients with cervical myelopathy due to 

neoplastic lesions detected by MRI. After obtaining history 

proper clinical examination of the patients was done. The 

selected patients underwent MRI of cervical spine to 

determine the aetiology of cervical myelopathy and to assess 

the morphology, location/level and extent of the causative 

lesion. We used a 3 Tesla MR scanner for imaging. Standard 

MRI sequences like T2, T1, STIR and GRE were used in 

imaging of the cervical spine in different planes. Imaging 

following administration of gadolinium contrast was 

performed in selected cases. This was an Institution based 

comparative cross-sectional study. 
 

Study Design 

It is a descriptive study. 
 

Ethics 

The study had been conducted in accordance with the ethical 

standards of the responsible committee on human 

experimentation (institutional). 
 

Statistics 

For data analysis appropriate statistical methods were used. 
 

RESULTS 

The distribution of the age of the patients is shown in Table 1. 

It shows the range of age from 14 years to 80 years with a 

mean age of 48.5 years. Table 2 shows that nearly two-thirds 

(67.4%) of the total 43 patients were males and the 

remaining were females. Table 3 summarises the distribution 

of aetiological diagnosis of cervical myelopathy made by MRI. 

It shows that CSM was by far the most common cause of 

cervical myelopathy and was present in approximately 58% 

of patients. 

 

 Number Mean S.D. Minimum Maximum Median 
Age 43 48.5116 18.3178 14.0000 80.0000 47.0000 

Table 1. Distribution of Mean Age 

 

Sex Frequency Percent 
Female 14 32.6% 

Male 29 67.4% 

Total 43 100.0% 

Table 2. Distribution of Sex 

 

Diagnosis Frequency Percent 
AAD 1 2.3% 

ADEM 1 2.3% 

AVM 1 2.3% 

CSM 25 58.1% 

HRM 3 7.0% 

MS 2 4.7% 

NMO 1 2.3% 

OPLL 2 4.7% 

RAM 1 2.3% 

RDM 1 2.3% 

SYNX 3 7.0% 

TBM 2 4.7% 

Total 43 100.0% 

Table 3. Distribution of Diagnosis by MRI 

 

 
Image 1. Disc Herniation in a Case of CSM Causing Cord 

Compression and Cord Signal Change 

 

 
Image 2. Perivertebral Soft Tissue in a Case of Tuberculous 
Spondylitis Causing Cord Compression and Signal Change 

 

 
Image 3 & 4. Anteriorly Shifted Posterior Dura Mater, Crescent 

Shaped Posterior Epidural Space with Prominent Flow Void 
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DISCUSSION 

The present study involving 43 patients having non 

traumatic, non-neoplastic cervical myelopathy suggested 

various causes of myelopathic changes in MRI. The mean age 

of our patients was 48.5 years with an approximate male to 

female ratio of 2:1. Out of these 43 patients we had twenty 

five (58.1%) cases of CSM, seen more in males (64%) and 

majority in patients above 50 years of age with a mean age of 

58.3 years. Similar findings were noted in a study conducted 

by Lindsay Tetreault et al(7) and other earlier studies(8, 9). The 

abnormalities demonstrated by MRI were anterior 

subarachnoid space obliteration, cord compression and 

abnormal signal intensities in the cord (Hyperintensity in T2, 

hypo-/iso-intensity in T1 weighted sequences) suggestive of 

myelopathy, which were uniformly present in all cases of 

CSM. Among these 25 cases of CSM we found disc herniation 

in 23 cases, posterior osteophytes in 9 cases, facet joint 

arthropathy in 5 cases, coexistent OPLL in 1 case, ligamentum 

flavum hypertrophy in 6 cases and spondylolisthesis in 2 

cases. 

In our study, we found two (4.7%) cases of isolated OPLL, 

both in male patients with a mean age of 58 years. The study 

done by Wang M.Y. et al in 2001 proposed the incidence of 

OPLL to be 2.4% in the Asian population and 0.16% in the 

non-Asian population (10). It is twice as common in men as in 

women, and symptomatic OPLL usually presents in the 5th to 

6th decade of life, which goes with our finding. OPLL induced 

changes in MRI in both cases were anterior subarachnoid 

space obliteration, cord compression and spinal cord signal 

alterations suggestive of myelopathy. 

We had three (7%) patients of syringomyelia of which 

two were male and one female with the mean age of 

presentation of 33 years. Hassan Ahmad Hassan Al-Shatoury 

reported that the prevalence of the disease in population was 

about 8.4 per 100,000 and occurred more frequently in men 

than in women.(11) The disease usually appears in the third or 

fourth decade of life, with a mean age of onset of 30 years. 

There was no evidence of spinal cord compression in our 

patients, however intramedullary lesions having C.S.F. like 

signal intensity favouring syrinx were noted. These finding 

were in accordance to a study done by B.C. Lee et al.(12) 

In our study, two (4.7%) patients had tuberculous 

spondylodiscitis associated compressive cervical myelopathy; 

both of them are male with mean age of presentation being 

37.5 years. MRI showed vertebral destruction, intervertebral 

disc involvement with pre and paravertebral lesions in these 

cases. Epidural lesion compressing the cord and with 

resultant cord oedema was seen in both cases which 

correlated with the study by Roos DEA et al(13) Involvement 

of multiple vertebral bodies similar to the findings in earlier 

studies including that by Prateek S. Gehlot et al was noted.(14) 

Contrast study was done for better characterisation of the 

lesions which were seen to subside in follow up MRI after 

course of anti-tubercular therapy. 

We had four (9.3%) cases of demyelinating myelopathy 

including 1 case of ADEM, 2 cases of MS and 1 case of NMO. A 

provisional diagnosis of ADEM was made in a 19 year old 

male with recent history of viral infection on the basis of MRI 

findings of hyperintensity in the cord in T2 sequence 

extending over multiple vertebral segments with mild cord 

expansion which were similar to findings in earlier studies 

including that by Singh et al in 2002.(15) Coexisting white 

matter T2 hyperintense lesions in brain was also in favour of 

ADEM. The spinal cord lesion suggestive of NMO in a 42-year-

old male patient was longitudinally extensive, centrally 

located extending over three vertebral segments (C4 to C7). 

MRI of brain and orbits done in this patient complaining of 

visual symptoms revealed bilateral optic neuritis. The spinal 

cord lesion in our patient of NMO was similar to that 

described by Winger chuck et al in 2006.(16) MRI of cervical 

spine in two proven cases of MS showed peripherally located 

altered signal intensity involving less than two vertebral 

segments and occupying less than two-thirds of the cross 

section of the cord, compatible with MS as described by 

Tartaglino et al.(17) 

We made a diagnosis of Hirayama disease in three 

patients (7%); all were male patients with median age of 

presentation at 25.6 years, which was in accordance with the 

studies done by Kevin Talbot and Shweta Thakur et al.(18,19) 

Precontrast MRI in neutral position showed abnormal 

cervical curvature (in 2 cases), localised lower cervical cord 

atrophy with asymmetric cord flattening and intramedullary 

hyperintensity in lower cervical cord (in 3 cases). On dynamic 

post contrast study (in flexion), we found interiorly shifted 

dura mater (in 2 cases), prominent epidural flow void (in 2 

cases), enhancing epidural mass in lower cervical region (in 3 

cases) and congested posterior internal vertebral venous 

plexus (in 1 case). The findings were diagnostic of Hirayama 

disease and were observed in earlier studies including that by 

Chen C. J. et al.(20) 

We diagnosed radiation induced myelopathy in a 62-year-

old male patient who had a history of radiation therapy for 

laryngeal cancer. MRI revealed T2 hyperintensity with 

swelling of cervical cord along with diffusely increased signal 

intensity of the vertebrae due to fatty replacement of marrow 

secondary to radiation seen in T1 weighted sequence. Similar 

MRI findings of radiation myelopathy were described by 

Hung T.P. et al and Wang et al.(21,22) One 27-year-old female 

patient had spinal vascular malformation. MRI in this patient 

revealed long segment intramedullary hyperintensity with 

surrounding flow voids in T2 weighted images, which 

corresponded to findings of an earlier study by Minami S.               

et al.(23) We had one 14-year male patient with atlanto-axial 

dislocation. MRI of cervical spine in this patient showed 

increased atlanto-dental distance with compression and T2 

hyperintensity of upper cervical cord which were also 

observed by Wang et al.(24) In this study a 42-year female 

patient with history of long-standing rheumatoid arthritis 

was diagnosed with compressive myelopathy secondary to 

complications of rheumatoid arthritis. Erosion of odontoid 

and pannus formation compressing the upper cervical cord 

causing myelopathic changes were noted in MRI, similar to 

findings described by Bouchard-Chabot A. et al.(25) 

By using MRI, in non-traumatic and non-neoplastic cases 

of cervical myelopathy, we determined the underlying causes 

and provided detailed morphological assessment of these 

compressive and non-compressive lesions contributing to 

myelopathic changes. Aetiological diagnosis of cervical 

myelopathy with characterisation of the underlying 

pathology can be done well by MRI, which has established 

itself as the imaging modality of choice for assessment of 

intervertebral discs, spinal cord, subarachnoid space, 

ligaments and other soft tissues in relation to spine. From our 

study we concluded that MRI was very useful in 
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differentiating between various compressive and non-

compressive causes of cervical myelopathy. 

 

Abbreviations 

AAD- Atlanto Axial Dislocation. 

CSM– Cervical Spondylotic Myelopathy. 

SYNX– Syrinx. 

HRM– Hirayama disease. 

TBM– Tuberculous Myelopathy. 

RDM– Radiation Myelopathy. 

RAM– Rheumatoid Arthritis associated Myelopathy. 

MS– Multiple Sclerosis. 

ADEM– Acute Disseminated Encephalomyelitis. 

NMO– Neuromyelitis Optica. 

OPLL- Ossified Posterior Longitudinal Ligament. 

AVM- Arterio Venous Malformation. 

 

CONCLUSIONS 

MRI was useful in lesion characterisation and depiction of 

various causes of cervical myelopathy, thereby playing a very 

important role in management of these patients. 
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