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To Evaluate the Role of MRI'in Assessment of Myelopathy.
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Abstract

Background: Myelopathy is a disease of spinal cord which ca l® significant neurological morbidity. MRI besauof better soft tissue
differentiation, not only helps in determining thause of myelopathy but also plays significant inl¢heir managementSubjects and
Methods: A cross sectional study was done on 80 patientsuininstitute between June 2017 to October 201Bpatients having
complaints of pain in the back with sensory or matgsfunction or both, having suspicion of myeldpatreferred to the department of
Radio-diagnosis for MRI spine evaluation. MRI sqaerformed on 1.5 Tesla PHILIPS ACHIEVA machinensi@rd surface & body coils
were used for acquisition of imagégesults: In this study out of 80 patients of myelopathy, 688re due to cord compression and 35%
were due to non compressive causes. Involvemertenfical spine was more common than the thoracds&rnspine. Most common
condition associated with compression of the coad Wegenerative spine disease followed by Pottespid trauma. Under the causes of
Non compressive myelopathy- Myelitis was the mashmon cause, which was seen most in Isolated dabewed by associations with
Multiple sclerosis and Neuromyelitis optidcaonclusion: MRI is the mainstay modality to diagnose spinaldcpathologies. Degenerative
spine disease was the most common cause of convereagelopathy and Myelitis was the most commonseaof Non compressive
myelopathy. Early diagnosis using MRI improves phegnosis of myelopathy.
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images. Conventional spin echo sequences T1WI, T2WI
Introduction Sag, STIR sag, T1WI, T2WI axial & FFE axial, andspo

contrast T1W axial, Sag and coronal. Gadoliniumtrest
Myelopathy is the disease of the spinal cord which was used. CE MRI -Orbit & Bain were also incldda
clinically is diagnosed by neurological localisationly; the study S.0.S .Images were analysed by expert
hence imaging plays a crucial role in its diagnosis radiologists and were categorised as compressigeNam-
Myelopathy can be grossly categorised in two broad compressive, also were classified as per etioldggsgd on
categories of Non compressive and Compressive MRI findings.
myelopathy.  Majority of these conditions are ngeth

medically, some cases of compressive myelopathy are Results

managed surgically and at times even in emergefiegce

early and efficient diagnosis of these myelopathies In our study 24 patients were female and 56 patiergre

important. Our present study in aimed at familiagsthe male. Maximum patients belonged to the age group4of

clinicians in general and the radiologist in paté about years (85%) . In this study compressive causes Were

the etiological assessment of myelopathies by MRI. most common cause of myelopathy (Table-1) with
predominant involvement of cervical more than tlora

Subjects and Methods lumbar spine [Figure 1]

Table 1: Etiological distribution of myelopathy ca®gs

A cross sectional study was done on 80 patientsun -
L Etiolo Total Percentage
institute between June 2017 to October 2018. Atlemts ¥ patients 9
having complaints of pain in the back with sensarynotor Degenerative disc disease 32 40
dysfunction or both, having strong suspicion of fapathy, | Trauma 9 11.25
those referred from other departments to the dejgsntt of Compressive Potts spine 6 75
Radio-diagnosis for MRI spine evaluation were ided in Syrinx i 4 5
study. MRI was done on 1.5 Tesla PHILIPS ACHIEVA Spinal A-V Malformation 1 1.25

hi tandard surface and body coils, were fmed Myelis i i 26 325
machine, s : ay : et (Isolated or associated with
cervical, thoracic and lumbar spine for acquisitioh Non MS,ADEM,NMO,SACD etc)

compressive | Others 2 25
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In the present study, 32 cases of compressive myelopathy
due to degenerative causes were having cervical & lumbar
spondylosis and showed high intramedullary signal
intensity on T2W images. In our study 60% patients of
degenerative disc disease developed myelopathy due to disc
osteophyte complexes, 20% patients had diffuse disc bulges
and 10% patients had other causes of myelopathy (diffuse
disc bulges with osteophytes, ligamentum flavum
hypertrophy etc).Second most common condition associated
with compression of the cord was Trauma, seen in 11.25%
of our patients, followed by Potts spine [Table 1].

In our study 28 cases were categorised under the causes of
Non compressive myelopathy- Myelitis was the most
common cause, which was seen most in Isolated cases
(50% patients) followed by associations with MS, NMO,
Sub acute combined degeneration of spinal cord and
ADEM. In our study we had 4 patients (14%) of SACD,
who had increased T2 signal intensity in the spinal cord
predominantly in the dorsal column, which showed no post
contrast enhancement. In our study we had 3 cases of MS
(11%), 2 cases of ADEM (7%) and 3 cases of NMO (11%)
who had myelopathy diagnosed on MRI.

In our study we had 2 cases (7%) of Spinal artery ischemia
syndrome who had underwent cardiac surgeries/stroke in
the past.

B Cervical

B Thoracic

Thoraco-Lumbar

B Lumbar

Figure 1: Diagram showing the level of spinal cord
involvement.

B. T2W-STIR sagittal

Figure 2: A 65 year old female having complaints of bilateral
upper and lower limb weakness since 1 month, on MRI
cervical spine had disc osteophyte complexes with ligamentum
flavum hypertrophy was seen at multiple levels in the cervical
spine causing compression of the cord and resultant T2 (a) and
STIR (b) hyperintensity within the cord on sagittal images —
Compressive Myelopathy.
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A. T2W-STIR

B. T2W axial

Figure 3: A 16 year old male having sudden onset bilateral
lower limb weakness since 8 days. On MRI long segment T2
hyperintensity is noted in the spinal cord from the CV junction
upto the D10 level (a, b) was diagnosed to have Acute
transverse myelitis

A. T2W-SAG

B. T1 Axial-Post contrast

Figure 4: A 42 year old male, K/c/o Pulmonary Tuberculosis-
took incomplete medication had bilateral lower limb weakness
since 15 days. On MRI T2 hyperintensity in the spinal cord
from the D3 to DS level (a), secondary to compression of the
cord by adjacent paraspinal abscess (b).

Discussion

Myelopathy is more common in older age group (age
>40 years). Male population is predominantly affected
.Spinal cord pathologies manifest in there severe most
form as para or quadriplegia &/or severe sensory
deficits. Myelopathy can be divided into two broad
categories: Compressive and Non-Compressive.

Compressive causes usually have chronic course,
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rarely re-occur and also are the most common cafuse
myelopathy in geriatric patientd! Increased T2wW
signals in the cord can be seen in degenerative
changes, trauma, vascular malformations, tumors etc.
Age related changes occur in the form disc bulges,disc
protrusions/ herniation and end plate osteophytes
which end up compressing the spinal cord resultng i
changes within it. MRI in these cases can evaluate
increased T2W signal in the cord as explained by the
study of Aria Nouri et af! In our study degenerative

J~1 J

involved in ADEM patients with spinal cord diseage i
about a quarter of patieritd! ADEM is usually seen in
children of <10-yeaf¥’ but can occur in all age
groups.It can be monophasic, multiphasic — that is the
second event occurred in some different area, or
recurrent — where the second event occurs in the sam
area after 3 months from the first evéfit About of
quarter of ADEM patients subsequently develop
Multiple Sclerosis*® .In ADEM of spinal cord, poorly
marginated T2W increased signal intensity is noted in

causes were the most common cause of myelopathy the spinal cord for a length of two to three ver&tbr

and the findings of the study are in concordancé wit
study of Navya Sindhu .V. et Bl .In patients with

bodies, which rarely show post contrast enhancement
Similar MRI findings were noted in 2 patients (7%4)

trauma, compression of the cord may occur secondary ADEM in our study. Multiple sclerosis (MS)s a

to compression by the retropulsion of the fracture
fragment or compression by the epidural hematoma.
Chance fractures are usually associated with cord
transaction. Retropulsion of the fracture fragmeatw
the most common cause of myelopathy amongst the
trauma patient in our study seen in 7 patients (64%),
followed by epidural hematoma seen in 4 patients
(36%) with traumatic myelopathyln developing
countries TB Spine is still one of the important saus
of myelopathy according to the study of N.K. Kadam
et al However, in our study trauma was the more
common cause of myelopathy than .TBuberculosis

of spine occurs usually through spread by
haematogenous route via the Batson’s pléXughe
thoracolumbar spine being the most frequent site of
involvement® On MRI endplates irregularities with
marrow edema and dural, marrow and subligamentous
discal enhancement on post contrast study are tte usu
findings! In our study, degenerative cause (Cervical
spondylosis) was the most common cause of
myelopathy, followed by caries spin@hese findings
are in concordance with the study of Sreeramulu et a
[ in 2015. Increased intramedullary signal intensity
(T2W) in the cervical spine indicates poor progn&sis
Non compressive myelopathyOnce the causes of
compression are ruled out , the clinical history and
careful clinical examination of the patient are ded

to look for other causes spinal cord pathologieke li
transverse myelitis, Acute Disseminated
encephalomyelitis etc. Acute transverse myelitisns a
inflammatory condition in which both the halves of
cord are involved. It has a rapid sensory, motor and
autonomic dysfunction which is mostly progressive in
nature. On MRI , more than three segments of the cor
( Long segment) show increased T2W signal intensity
occupy more than 2/3of the area(cross sectional) of
the cord and show variable post contrast enhandemen
with no restricted diffusiof In our study 14 patients
(50%) had long segment increased T2W signal
intensity in the cord and showed variable post asttr
enhancement. Acute disseminated encephalomyelitis
(ADEM) develops within days to weeks, in patients
post vaccination or viral illne8¥ .Patients complaints

chronic relapsing demyelinating disease involving th
central nervous system. After trauma , Multiple
sclerosis is the second most common cause of
neurological impairment in young adufty.According

to the revised McDonald criteria — more than oraqu
to five T2W hyperintensities, one brainstem lesion and
more than equal to two periventricular lesions ; have
increased chances of diagnosis in patients more than
eleven years without having features of ADEW"®.
Oligoclonal bands are one of the most specific figdin
in patients of MS, which is seen in more than 90 per
cent patient$'®. Plaques of Multiple sclerosis seen in
the spinal cord are usually smaller (than the lesiof
Transverse myelitis), poorly marginated, patchyd an
mostly involve the posterolateral aspect of the cord
Similar MRI findings were noted in 3 patients (11%)
of Multiple sclerosis in our study. Neuromyelitis ayati
(NMO), or Devic’s disease is considered by some, as a
triad of long segment myelitis, optic neuritis and
presence of Aqua-porin4 antibodies. In paediatric age
group, it is more often seen in non white and ceidr
with some systemic autoimmune disease, such as SLE
[*7 Optic neuritis usually presents as vision loss &
pain in the eyes and bilateral optic neuritis is more
frequently seen in children than aduifs'®. The most
specific marker for this condition is the NMO-IgG
(Neuromyelitis optica immunoglobulin G), who’s
presence can help in early diagno§%. On MRI
increased signal intensity is noted in the cord oWT2
images for more than three segments which shows
enhancement on post contrast study in acute lesions.
Swelling within the cord may be seen. Similar MRI
findings were noted in 3 patients (11%) of
Neuromyelitis optica in our study. Sub-acute
Combined Degeneration of spinabrd is seen in
patients with vitamin B12 deficiency. On MRI
increased signal intensity on T2W images is seen in
the posterior column with no enhancement on post
contrast study ?Y.Clinical improvement usually
correlates with the imaging findin&g Similar MRI
findings were noted in 4 patients (14%)of SACD in
our study. Spinal Artery Ischemia syndroweute
spinal cord ischemia syndrome is seen only in 5-8% o

of headache, acute hemiparesis, seizures, nuchalall acute myelopathie$**?and <1% of all stroke

rigidity, cerebellar ataxia, cranial nerve palsiasd
altered sensoriun?™Y. Brain is the most commonly

patients®), Patients usually present with severe back
pain the most commonly (60-70%), followed by loss
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of bladder (60%) and bowel control (40%)“Y. The
anterior spinal cord is usually the most commonly
involved , with sensory symptoms (60%J, first to be
noticed. Involvement of the anterior and central s.
portion of the spinal cord (mostly bilaterally),vigig
the so-called owl eye appeara on axial T2W
images are seen in the anterior spinal artery ischemia. g
In our study we had two such patients having the
similar appearance on T2W images.

Management of myelopathy depends on the cause of
myelopathy. Non surgical management of myelopathy
includes application of braces, physical therapy and
medical management. Role of surgery in
management of myelopathy is in the conditions where
compression of the spinal cord is there due to ane o
the other cause (e.g. compression due to herniated
discs or by bony spurs), in
decompression surgery is the mainstay procedure for
removal of the pressure symptoms. Laminoplasty is

done in cases where spinal canal stenosis is involved
[27]

then decompression with vertebral body fusion is also

a method of management. However delayed 44
decompressive surgeries can also worsen the
myelopathy?® 17.
18.
Conclusion
19.

MRI is the mainstay modality to diagnose spinal dcor
pathologies .Myelopathy is usually seen in age abé®
years & is more common in cervical
degenerative disease being most common cause of
compressive & Myelitis being the most common caoke
non-compressive myelopathy, respectively. Howeves,
spine is still an
developing countries. Prognosis of the reversiklgses of

myelopathy can be greatly improved with the us#Bif in 23

diagnosing these conditions in their early stages.

24,
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