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ABSTRACT

BACKGROUND

( 'crvical spine diseases especially neck pain and stillness have so far been a common 

and neglected problem in our settings. I licsc diseases compete with low back pain as 

leading causes o f  absence from work. I he precise management protocol is still an open 

question. I his study tries to account the pattern of cervical spine disease as seen at 

kenyatta National Hopsital.

METHOD:

Prospective study. Patients presenting with symptoms referable to cervical 

spine and were subsequently interrogated by MR examination of the cervical 

spine were recruited for the study.

RESULTS

A total of 100 patients were recruited. Age ranges from 7 months to 81 years. More 

males (65%) were recruited. Main symptom necessitating cervical spine MR was neck 

pain and stiffness followed by upper limb weakness and numbness. I he commonest 

finding was disc disease accounting for 48% of the cases. Other findings included 

minors and tumor like conditions, myelomalacia, cervical stenosis, spondylolisthesis and 

Chiari I malformation.

Only one patient representing 1% of the cases required further investigation alter MR. 

CONCLUSION

\1R is a valuable investigation in patients presenting with cerv ical spine disease
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AK11REVIATIONS

C l Computed 1 omography

CNR Contrast to Noise Ratio

CSI Cerebral Spinal Fluid

CECT Contrast Enhanced Computed tomography

DTP A Diethylene Triamine I’enta-acetic Acid

DWI Diffusion Weighted Imaging

GE Gradient Echo

FSE l ast Spin Echo

FLAIR Fluid Attenuated Inversion Recovery

MITC Medical Imaging and Therapeutic Centre

MRI Magnetic Resonance Imaging

NFCI Non Enhanced Computed Pornography

NEX Number o f Excitations

KNII Kcnyatta National 1 lospital

MRS Magnetic Resonance Spectroscopy

I’D Proton Density

STIR Short l au Inversion Recovery

t Tesla

TH Echo lim e

IR Repetition l ime

1 IW 1 1 Weighted images

T2W 12 Weighted images

rip Nine To Peak

s e Spin Echo

SNR Signal to Noise Ratio
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KTII1CA1, CONSIDERATIONS

I lie KNII I thical and Research committee approved the research protocol.

Patients' names were not recorded during the study in order to maintain confidentiality 

and the information acquired was not used for any purposes other than for the research.

I or referral purposes only the patients' hospital numbers were recorded.

No examination was carried out on a patient apart from the one requested by the primary 

physician. Patients were asked to consent before being included in the study. I his was in 

writing and only after the researcher has explained the nature of the research.

Patients who declined to give consent for any reason were excluded irom the study.
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U T E U A T U K K  R E V I E W

Cervical spine disorders are common and may present with neck pain, neck stillness 

radiculopathy and/or myelopathy among other symptoms.

Neck pain

I ransient episodes o f acute neck pains and stiffness occur in 40-50% o f all adults with 

increasing incidence in those over 45 y ears"’ Most sprain injuries will recover in 2-4 

weeks with a conservative treatment plan and most cervical arthritis problems respond to 

medication and physical treatment measures.

Uncomplicated neck pain is defined as pain with a postural or mechanical basis, often 

called cervical spondylosis. It docs not include pain associated with fibromyalgia. 

Uncomplicated neck pain may include some people with a traumatic basis for their 

symptoms, but not people for whom pain is specifically stated to have followed sudden 

acceleration deceleration injuries to the neck, that is. whiplash. Whiplash is commonly 

seen in road traffic accidents or sports injuries.

Neck pain often occurs in combination with limited movement and poorly defined 

neurological symptoms affecting the upper limbs. I he pain can be severe a n d  

i n t r a c t a b l e ,  a n d  c a n  o c c u r  w i t h  r a d i c u l o p a t h y  o r  

m y e l o p a t h y .

About two thirds o f  people will experience neck pain at some time in their lives. 1 1 

Prevalence is highest in middle age. In the l Ik. about 15% of hospital based 

physiotherapy and in Canada 30% of chiropractic referrals are for neck pain .1111 In the
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Netherlands, neck pain contributes up to 2% of general practitioner consultations.

I lie aetiology of uncomplicated neck pain is unclear. Most uncomplicated neck pain is 

associated with poor posture, anxiety and depression, neck strain, occupational injuries, 

or sporting injuries (' ’ With chronic pain, mechanical and degenerative factors (often 

referred to as cervical spondylosis) are more likely. Some neck pain results from soft 

tissue trauma, most typically seen in whiplash injuries.

Neck pain usually resolves within days or weeks but can recur or become chronic. In 

some industries, neck related disorders account for as much time off work as low back 

pain. 1 J The proportion of people in whom neck pain becomes chronic depends on the 

cause but is thought to be about 10%. 121 similar to low back pain. Neck pain causes 

severe disability in 5% of affected people. l 'J Whiplash in juries are more likely to cause 

disability than neck pain because of other causes.1X1 f actors associated with a poorer 

outcome after whiplash are not well defined.1 I he incidence o f chronic disability after 

whiplash varies among countries, although reasons for this variation are unclear. 11111

R ad icu lo p a th y  a n d  m yelopathy

Cervical radiculopathy may be defined as pain in the distribution of a specific cervical 

nerve root as a result o f compressive pathology whether from disc herniation, spur 

formation or hypermobilily stales. Myelopathy is a general term denoting lunctional 

disturbances and/or pathological changes in the spinal cord. Symptoms ol cervical 

radiculopathy are due to nerve root compression, while cervical myelopathy is usually
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due to spinal cord compressive pathology

Rarely does a radiculopathy progress to a myelopathy." " but the practitioner must be 

aware of the differentiation since early spinal cord compression may not be obvious. In 

the course of cervical spondylosis, while there may be no symptoms, occasionally 

neurological complications such as root or cord compression may result

MacNab1 discusses cervical spondylosis as a product of cervical disc degeneration 

which he di\ ides into stages. I le describes the first stage o f cervical disc degeneration as 

an unstable segment and. therefore, vulnerable to trauma and involvement of injured 

ligaments or damaged joints. I le stales that the presenting symptom is just a pain in the 

neck with possible referral to the shoulder, suboccipital area, occipital headache, 

intcrscapular pain or pain down the arm or into the chest. H ie patient may also have 

blurring o f vision, tinnitus or dysphagia, barly on. these symptoms are not necessarily 

due to nerve root irritation since they can be reproduced by injection into the 

supraspinous ligament. I le feels that the later stages of disc degeneration with its 

associated bony outgrowths, especially from the joints of Lushka, will affect the nerve 

roots.

Progressive myelopathy may result if a diffusely bulging disc forms a transverse bar ol 

bone and protrudes posteriorly, narrow ing the AP diameter ol the cervical spinal canal.

I his cord compression combined with possible v ascular compromise ol the radicular

IXarteries creates the myelopathy.
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\\ ilh regard to motor weakness, radiculopathy presents with, for example, a diminished 

triceps rcllex. a weak triceps muscle, and numbness down the forearm into the middle 

linger (C'7 radiculopathy), while the weakness of a myelopathy is typically more 

generalized and bilateral rather than unilateral.15

( linical Diagnosis

I here are no universally accepted criteria for the diagnosis o f cervical radiculopathy. " In 

most cases, the patient's history and physical examination arc sufficient to make the 

diagnosis.71 I ypically. patients present with severe neck and arm pain. Although the 

sensory symptoms (including burning, tingling, or both) typically follow a dermatomal 

distribution, the pain is more commonly referred in a myotomal pattern.22

Guidelines developed by the Agency for I lealth Care Policy and Research for the 

assessment of low back pain may be applied to the patient with neck pain and 

radiculopathy.25

I he presence of " red  flags" in the patient's history (including fever, chills, unexplained 

weight loss, unremitting night pain, previous cancer, immunosuppression, or intravenous 

drug use) should alert clinicians to the possibility of more serious disease, such as tumor 

or infection. Clinicians should also inquire about symptoms o f myelopathy. I hese may 

occasionally be subtle (e.g.. diffuse hand numbness and clumsiness, which are often 

attributed to peripheral neuropathy or carpal tunnel syndrome: difficulty with balance: 

and sphincter disturbances presenting initially as urinary urgency or frequency rather 

than as retention or incontinence).

findings on physical examination vary depending on the level ol radiculopathy and on
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whether there is myelopathy . In most series, the nerve root that is most frequently 

affected is the C7. followed by the C6.21 Many provocative tests have been proposed for 

the diagnosis of cervical radiculopathy, but the reliability and diagnostic accuracy of 

these tests are poor.20' 27

Laboratory Studies

I he erythrocyte sedimentation rate and ( '-reactive protein levels are elevated in many 

patients with spinal infection or cancer, but these tests are not sufficiently sensitive or 

specific to guide further evaluation.

Imaging

Conventional radiographs of the cervical spine are often obtained, but their usefulness is 

limited' This is due to the low sensitivity of radiography for the detection of tumors or 

infections, as well as its inability to delect disk herniation and the limited value ol the

finding o f cervical intervertebral narrowing in predicting nerve-root or cord

ucompression.

Magnetic resonance imaging (MRI) is the investigation ol choice when imaging is 

pursued in patients w ith cervical radiculopathy but there are currently no clear guidelines 

regarding w hen such imaging is warranted. Reasonable indications include the presence 

of symptoms or signs o f myelopathy, red Hags suggestive o f tumor or infection, or the 

presence of progressive neurologic deficits, for most other patients, it is appropriate to 

limit the use of MR I to those who remain sy mptomatic after four to six weeks ol non 

surgical treatment, particularly given the high frequency ol abnormalities detected in
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asymptomatic adults, including disk herniation or bulging (57 percent o f cases), spinal 

cord impingement (26 percent), and cord compression (7 percent).™

Computed tomography (( I ) alone is o f limited value in assessing cervical 

radiculopathy.but it can Ik- useful in distinguishing the extent of bony spurs, foramina! 

encroachment, or the presence o f ossification of the posterior longitudinal ligament. The 

combination of C I with the intrathecal administration of contrast material (C I 

myelography) provides accuracy similar to™ and possibly superior to™ that of MRI. but 

its invasive nature makes MRI preferable in most cases, technetium and gallium bone 

scans are very seldom indicated, except in rare cases in which cancer or infection is 

suspected in multiple sites and MRI cannot be readily performed or is impractical.



ANATOMY OF THE CERVICAL SPINK

Cervical spine is made up of the cervical cord, subarachnoid space, epidural space and 

the cervical vertebral column.

SPINAL COKI)

I he cervical spinal cord is a nearly cylindrical structure almost centred in the sub 

arachnoid space. I he diameter of the cord enlarges slightly at the level of C5-6 level 

where the roots o f the brachial plexus arise ' 1. 1 he cord consists of gray and white

matter.

Axial MK sections and some pulse sequence distinguish the pattern o f gray and white 

matter in the cord.

SUB ARACHNOID SPACE

About half of the spinal canal is occupied by the subarachnoid space. I he dentate 
ligament in the subarachnoid space connects the lateral margin of the cervical cord to 
the dural sac.

Cerebrospinal fluid in the subarachnoid space is optimally resolved from the spinal 

cord, f l weighted images show the cord having a higher intensity signal than the C SI . 

With 12 -weighted images, the CSI has brighter signal intensity than the spinal cord. 

Rarely, the dentate ligament or vessels in the subarachnoid space are identified.
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EPIDURAL SPACE

I Ik- narrow epidural space in the cervical spinal canal contains predominately vascular 

tissue with small amounts of fat and connective tissue.

I he meninges consisting of dura mater and arachnoid separate the epidural space from 

the subarachoid space. 1 hesc membranes are ordinarily obscured by bright signal from 

the ( Si on 12 weighted spin - echo images or the bright signal from fat in T1 weighted 

images and arc not usually resolved in conventional S f  MR imaging. However, the dura

may be seen on 12 - weighted gradient - echo images as a region of uniform low signal

(101

VERTEBRAL COLUMN

I lie MR appearance of the vertebral column depends mainly on the signal from bone 

marrow, fat within the marrow of the vertebral bodies, neural arches and articular pillars 

has a moderately intense signal in I I weighted SI . images. Dense cortical bone 

surrounding these osseous structures has a negligible signal. In the 12 weighted images, 

the signal from the osseous structures is less intense and the image is noisier.

flic interveterbal disc has a complicated structure of hyaline cartilage llbrocartilage. 

and gelatinous material. I lie central portion of the disc, the nucleus pulposus . contain 

the amorphous, gelatinous material which may contain notochordal cells. I

I he nucleus and medial portions of the annulus in 12 weighted images produce a 

relatively bright signal. I he collagenous libers in the periphery produce little signal in
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cither I I - or T2 - weighted images. Some contrast is evident in I I -weighted image 

sequences between the nearly absent signal from the collagenous fibers and the slight 

signal from the ground substance. In I 2 weighted images, there is greater contrast, with 

a bright signal from the portions of the disc containing ground substance.

Some transversely oriented bands are evident in the MR images of the cervical inter 

vertebral discs. One of these bands appears as a uniformly narrow signal void produced 

bv the truncation effect and characteristically extends from the ventral to the dorsal 

surface o f the disc in its mid portion. It is present variably depending on the spacing of 

the intervertebral discs, the number of times the signal is sampled, and the field o f view. 

Other transverse streaks in the intervetebral discs represent degenerative changes.

I he neural foramina are short canals through which the cervical nerves exit 

anterolalerally from the spinal canal. Borders of the neural foramina are formed by the 

facet joint posterolateral!)', uncovertebral joint anteromedially and the pedicles 

superiorly and infcriorly.
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PATHOLOGY:

d k c k n i u a  11 v i;  s i m m : ih s k a s i ;

fain secondary to degenerative changes ol the spine is one lor the leading causes of 

disability among adults. Most disorders ol the spine result Iroin degenerative changes 

that may arise in bone, ligaments or soil tissue components o f  bone."1 I lie degenerative 

process involving the disc begins as early as late teens or early twenties'111 Initially an 

increase in water content of the nucleus pulposus predisposes it to generalized bulges or 

local herniations through the cartilaginous end plates of the adjacent vertebra (SchmoiTs 

node). With time, the nucleus pulposus undergoes progressive dehydration with 

resulting loss of height of the disc space. With further loss o f  water and proteoglycans, 

the disc becomes brittle and fibrotic and is unable to provide the necessary elasticity lot 

proper support o f the vertebral column, a process known as disc- desiccation.1111

I he triad that characterizes disc degeneration includes bulging, loss of height and loss ol 

water seen as decreased signal intensity on MR imaging. As the disc degenerates it 

becomes hypo intense on i'2 weighted sequences'" I he mechanism by which a 

degenerated disc produces pain is unclear, but is probably related to compression and 

repetitive firing o f sensory nerve endings I lie imaging features of progressive 

degenerative disease vary depending on the extent ol the abnormality.

Computed tomography is unable to detect early disc desiccation: however it is useful for 

detecting late changes, such as disc space narrowing and sclerosis of the adjacent 

cartilaginous end plates. A reliable indicator of disc degeneration is the presence ol 

inlradiscal gas. which is referred to as vacuum phenomenon and may be visualized by 

plain radiographs or Cl'. I he gas is predominantly nitrogen and is highly unusual in an 

infected disc space."’*
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\ |R  may slum early degenerative changes that are not delected by C l llarly disc 

desiccation presents as loss of signal intensity on I 2 weighted images. Sagittal images 

are helpful in determining the degree o f disc space narrow ing.

MR also detects marrow changes within end plates adjacent to the degenerative discs.

" ’ I hese changes arc referred to as Modic changes. Modic changes lake three main

forms:

Type 1

Shows decreased signal intensity on I I and increased signal tin T2W images. 1 hese 

changes are due to marrow oedema and are associated with an acute process. '*

Type 11 -the most common type

Shows increased signal on I I and isointense or slightly hy per intense signal on I 2. It 

represents fatly degeneration o f subcondral marrow and is associated with a chronic 

process. Type I changes convert to type 11 changes with time while type 11 changes 

seem to remain stable.u

Type 111

Shows decreased signal on both I I and I 2. I hese changes correlate with extensive bone 

sclerosis on plain radiograps.M



DISC HERNIATION

\s  the degeneration process progresses, small ciraimferential fissures develop in the 

annulus fibrosus which may later coalesce to form a radial tear '1"’.

Disc bulge refers to a smooth circumferential (global) extension of the disc margin 

beyond the boundary of the adjacent vertebral and plates. I he annulus fibrosus is intact 

although weakened. I here is usually loss of height of the involved disc space and 

desiccation of the nucleus pulposus. Patients rarely complain of nerve root 

compression unless there is coexisting spinal stenosis. "

Disc protrusion refers to a focal, incomplete extension o f the contents o f the nucleus 

pulposus through an incomplete tear o f the annulus fibrosus. The posterior extent of 

the involved disc material is limited by some intact outer fibers oflhe annulus fibrosus 

and an intact posterior longitudinal ligament. "  15

Disc herniation is an extension of disc contents though complete tears of annulus 

fibrosus and the posterior longitudinal ligament resulting in an anterior epidural mass.

I he herniated disc is often attached to the disc of origin. II the disc material migrates 

interiorly, superiorly, laterally or posteriorly, it may be referred to as a free fragm ent 

or sequestered disc.

Disc herniations in the cervical spine, lend to produce symptoms involving the nerve 

root exiting at the same level. 1 lie herniations most commonly involve C5 - C6 and t  6

- C7 spaces. 45

I hc diagnosis o f disc hemation can be made reliably with MR Imaging. C I or post 

myelography C l "  Although C I is more sensitive than MR for detection ol 

intradiseal gas and calcification. MR is more widely used lor evaluation of patients 

with radicular symptoms because of its multiplanar capabilities and superior tissue
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characterization.

C I KMC AL SPONDYLOSIS

Spondylosis results from disruption of the peripheral fibers o f  the annulus fibrosus. 

with minor degrees of displacement of the disc. I his change predisposes to the 

formation of osteophytes at the sites o f bony attachments of the ligamentous 

components of the annulus fibrosus. Spondylosis is usually seen in facet joint 

degeneration, and multilevel disease is the rule.40.

SPONDYLOLISTHESIS AND SPONDYLOLYSIS

Spondylolisthesis refers to displacement o f a vertebra in relation to an adjacent 

vertebra, resulting in a malalignment o f the spinal column. I he term degenerative 

Spondylolisthesis is used to denote a malalignment that arise as a result ol spinal 

instability due to degenerative changes involving the disc facet joints. 

Spondylolisthesis may result from congenital defects or acquired lihrous defects in the 

pars inlerarlicularis (spondylolysis) or from acute trauma. Spondylolysis is referred to 

as lytic Spondylolisthesis.

Spondylolysis occurs in approximately 5% of the population 1 It tends to be bilateral 

and most commonly involves the lower lumbar spine, but it may also be found in the 

cervical spine. Spondylolisthesis occurs in over 60% of patients with spondyloh sis. 

Sagittal MR images show pars defects to be oriented perpendicular to the long axis ol 

the adjacent facet joint. At times the anterior portion of the defective pars inter 

articularis may show high signal intensity on I I -weighted images. 1 he 

Spondylolisthesis may impinge upon and stretch the nerve roots, producing a 

radiculopathy that tends to be bilateral.
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I At i:T JOINT UISKASE

Degenerative changes o f the facet joints may result from primary osteoarthritis or may 

!>c secondary to degenerative changes within the intervetebral discs. When facet joint 

and intervertebral changes are both present, it is impossible to ascertain which the 

primary cause is.

I he imaging findings consist o f joint space narrowing with associated subchondral 

sclerosis of the articular surfaces, sub chondral cyst formation and hypertrophic new 

bone formation.

SI'INAL STKNOSIS

Spinal stenosis refers to a reduction in the caliber o f the spinal canal. Resultant 

symptoms depend on the level o f involvement. If the cervical portion of the cord is 

involved, the patient may present with a radiculopathy, myelopathy, or neck or 

shoulder pain. Spinal stenosis may be either primary or acquired. 1 he most common 

cause of acquired stenosis is degenerative change.

Although absolute measurements are not valuable in all eases, spinal canal stenosis 

should be considered if the A I* diameter of the cervical and lumbar canals is less than 

12 mm. In the thoracic region, an AR diameter of less than 10 mm is abnormal.1

INKKCTIONS

MR imaging is 96% sensitive and 94% accurate in the detection o f spinal infection.1 u . 

It is more sensitive than myelography and C l in the diagnosis o f discitis. osteomyelitis 

and epidural abscesses. I I - weighted MR images show low signal intensity ol the 

involved intervetebral disc and the adjacent vertebral bodies. I he cortical bone ol the 

vertebral end plates may be indistinct. On 12 - weighted sequences, the disc space and
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adjacent vertebrae are of increased signal intensity. Occasionally the inlervetebral disc 

may appear less intense owing to the high signal intensity o f the adjacent end plates.

On 12 weighted images, the normal inter nuclear cleft is effaced."2) Epidural infection 

which is bright on T2 - weighted images and dark on I I -weighted images, may be iso 

intense with ( SI and blend with it imperceptibly. I herefore. intravenous gadolinium 

administration is imperative. Separating the enhancing epidural abscess from the 

surrounding fat may necessitate the use o f fat suppression techniques.

NEOPLASMS

Spinal cord neoplasms may present with myelopathy or radiculopathy. By the time the 

patient presents for imaging evaluation, the cord is almost always enlarged. I he most 

common intramedullary tumor of the cervical spinal cord is astrocytoma. Less 

common spinal cord tumors include hemangioblastoma, lipomas and metastasis. 

Common extra axial tumours include meningiomas and nerve sheath tumors.

MR detection of a spinal cord tumor is accurate."MR typically shows the cord 

expanded by an intra medullary process. On I I weighted images, most intramedullary 

neoplasms exhibit diminished signal intensity with respect to the normal cord. On 12 

weighted images they usually have a brighter signal than cord. I his is due to their 

increased fluid content, lo distinguish various tumors, other techniques such as lat 

suppression, introduction of IV gadolinium and ( if  technique can be used.

Lipoma is an intra medullary neoplasm with high signal intensity on I 1 weighted MR 

linages. I his tumor which has well defined margins and homogenous signal intensity 

rarely occurs in the cervical region. I he differential diagnosis ol lipoma in MR 

imaging includes subacute hematoma. I at suppression techniques are useful in
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dilTcrcnlialiating the two.

Meningiomas o f the upper cervical spine are fouiul most frequently in the foramen 

magnum. In II and \ 2 weighted sequences, meningiomas have little contrast with 

respect to cord tissue. Signal voids within the tumors represent calcification.With 

intravenous gadolinium in II - weighted images, meningiomas enhance homogenously 

and intensely.

Cervical neurofibromas are rare except in patients with neurofibromatosis They 

tend to be lateral to the cord and may be dumbbell - shaped with intraspinal and 

extraspinal components connected in an enlarged neural foramen. They enhance avidly 

and the flecks o f calcium, which occur rarely with neurofibromas, may produce 

regions of signal void in the MR image.

R H IIM A T O II) ARTHRITIS

I or the most part, the spine is spared except for the cervical region. I he most common 

site of involvement is the atlanlo-axial joint where soft-tissue laxity permits 

subluxation . f his subluxation is usually attributed to rupture o f the transverse 

ligament and may be accompanied by erosion of the odontoid. Of the patients with 

subluxations, compression o f the spinal cord and medulla occurs in 20 %.’ " ’MR 

imaging readily shows compression o f the spinal cord and brain stem by pannus.

finally, due to erosions and osteopenia the odontoid may fracture and. in the very late 

stages o f  rheumatoid arthritis, basilar invagination may occur.

Less commonly, the rheumatoid process may involve the apophyseal joints and disc
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spuces . As in oilier s\ novial joints. syno\ itis of the apopliyseal joints is manifest as 

malalignment (subluxation) and bone destruction. Occasionally, one or more 

apophyseal joints may fuse. In cervical intervertebral disc involvement, the disc spaces 

become eroded and may fuse.

SVKIN(.UMVi;UA ANl) IIVDKOMVELIA

C ystic processes in the spinal cord arc defined as syringomyelia if glial cells line the 

cavity and hydromyelia if ependymal cells line the cyst or neoplastic if they are 

associated with a tumour. MR is sensitive in the detection o f these processes, but their 

differentiation may be difficult.' 1 ’

In about 90% of syrimgomyelic and hydomyelic cysts. MR imaging demonstrates 

characteristic findings. In these cases, the cysts have discrete, smooth, well defined 

borders and uniform signal intensity, which is isointense with respect to cerebrospinal 

fluid. Cysts with proteinaceous fluid may be slightly hyperinlense with respect to CSI
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I5ASIC PHYSICS OF MR I

Magnetic resonance imaging is a non invasive method of mapping the internal 

structures of the body. It employs radio frequency radiation in the presence of carefully 

controlled magnetic fields to produce high quality cross sectional images of the body 

in any plane. Nuclei suitable for MR arc those which have an odd number of protons or 

neutrons and therefore possess a net charge and have angle momentum. These nuclei 

behave as magnetic dipoles. I lydrogen nucleus is particularly favorable to MRI 

because o f its abundance through out the body. Protons can be regarded as small 

magnets. When placed in an external magnetic Held, they align themselves in either the 

parallel or anti parallel direction. '7

I he direction of the static magnetic filed conventionally defines the /.-axis which is 

generally along the longitudinal axis o f the patient in atypical MRI machine. Resistive, 

permanent or superconductive magnets provide the strong, magnetic field, which must 

he homogenous over a volume large enough to contain to the human body in an MRI

machine.

As the nuclei are spinning they respond to a magnetic couple like a gyroscope and their 

axes arc lilted so that they come to rotate at exactly the same frequency about the 

magnetic field direction in a movement known as precession. I he frequency ol 

precession is directly proportional to the applied magnetic Held for protons. I his 

relationship is expressed as the I.armor equation 1 .

F-B4

whereas I is lIk.- resonant freiiuency 

& is Ibe gyromagnctic ratio
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It is ihe applied field

W hen the external radio frequency pulse and protons have the same frequency 

(precession frequency) the protons can pick up some energy Irom the radio 

wave, a phenomenon called resonance. I his has two effects:

1) Longitudinal magnetization decreases

2) A new transverse magnetization is established.

I he net magnetization along the Z-axis is deviated through an angle, which 

depends upon the strength and duration o f the pulse o f the radio frequency magnetic

field.

I his rotates the magnetization in the /.-direction through either 90° or 18()n. Alter 

the applied radio frequency pulse is removed, the magnetization returns to its 

equilibrium position along the /-ax is in an exponential manner and as it does so. the 

changing magnetization induces a small voltage in a receiver coil. I he electrical signal 

detected following a radio frequency pulse is known as free induction decay.

I 1 or longitudinal relaxation time represents the time taken by the system of nuclei to 

return to thermal equilibrium after the radio frequency pulse. T2 or transverse 

relaxation time indicates the characteristic decay time of the free induction decay and 

is due to irreversible dephasing of the initially coherent precision of nuclei, w hich 

follows the radio frequency pulse.1"

I he principal pulse sequences are :

a) Partial saturation which typically utilizes a 90° radio frequency pulse



h) Spin echo which utilizes a l)<> pulse followed at a time 11V2 by a 180° pulse.

c) Inversion recovery which utilizes a 180° pulse, followed at a time I I later by a

‘>0° pulse.

I he contrast in short I K. short I H sequence is based primarily on differences in I I. 

I'hey are called I 1 weighted sequences. I he tissues with low values of I I have the 

highest signal intensity on I IW spin echo sequences (fat and met hemoglobin). Images 

with long TR and Tl- are regarded as heavily 12 weighted images. Proton density 

weighted images are obtained by minimizing the effect of I 2 and Tl thus resulting in 

long I K and short IT values.

In the inversion pulse sequence there is I 80° pulse followed at a time 1 1 (inversion 

time) later by a 90° pulse. If I I is decreased to 100 - 150 milliseconds, it is possible to 

null the signal from fat with a short II inversion recovery. SN R  sequence. It is also 

possible to increase I 1 in order to null the signal for fluids (the fluid attenuated 

inversion recovery or I I AIR sequences). I his can be used to show subtle lesions. I he 

contrast medium commonly used for magnetic resonance imaging is gadolinium 

1)1 PA. It crosses the abnormal blood brain barrier. Gadolinium causes a reduction ol

II and 12. although the absolute effect on Tl is greater than I 2 10 17
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( O V I  K . V I N D I C A T I O N S  A N D  PR KC A L i  lO.NS:

Acutely traumatized patients are not suitable candidates for MR because life support 

systems are not conveniently transported into the magnetic field and may be 

incompatible with the high magnetic field strength employed.

One of the greatest potential hazards around a magnet is the missile effect. Objects 

with iron (ferromagnetic) in them can be pulled into or toward a magnet and injure 

persons within or near the magnet. I lammers, screw drivers, vacuum cleaners, oxygen 

tanks and tool chests should not be brought in the MR room.

I la/ards also exist for patients who have medical devices implanted in their bodies. 

Patients who should be excluded from a magnet include those with:

• Cardiac pacemakers

• Cerebral aneurysm clips

• Shrapnel or other metallic foreign bodies

• Implanted electrodes, such as ncuro stimulators and bone growth stimulators

• Internal drug infusion pumps

Caution should be exercised with:

■ Middle ear prosthescs

• Metallic bio implants

Careful screening o f anyone (workers, patients, visitors) having access to the magnet 

required. The safety of MRI during pregnancy has not been established.



s i i  d v  0 H.1 KC r i v i ; s

Main objective

lo show the pattern o f lesions detected by MRI examination o f the cervical spine as 

seen at the Kenvalta National I lospital.

Specific objectives

1. To determine the age and sex distribution of patients referred for MRI o f the cervical

spine.

2 To determine the pattern of lesions /pathologies encountered on MRI o f the cervical

spine

3. To establish the common symptoms for which MRI ol the cervical spine is 

requested and how these symptoms relate to MR imaging findings.

t . lo correlate MR findings with the clinical presentation.
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■H STIUC'ATION

S\inptoms relating to the cervical spine e.g. neck pain and stiffness, limb numbness, 

hand atrophy and upper extremity par aesthesia are frequently encountered in clinical 

practice. Transient episodes of acute neck pains and stiffness occur in 40-50% o f  all 

adults with increasing incidence in those over 45 years."1. Imaging plays an important 

role in the diagnosis and management of these patients.

Conventional radiography. CT and CT myelogram have in the past been used to study 

the spine. MRI is however superior to these older modalities due to its multi planar 

capabilities and excellent tissue characterization. It is a highly sensitive imaging 

modality for the spine.

Kenyatta National 1 lospital has recently (2006) acquired an MR unit. 1 here is 

therefore a need to establish the applicability o f MR in the cervical spine which is one 

of the most commonly imaged regions in the body.

1 his study attempts to review the findings of MR examination of the cervical spine at 

Kenyatta National Hospital. A study of this nature has not been undertaken in the past 

in Kenya. The study reviews findings o f  the MRI o f the cervical spine, the different 

patterns and presentations, and correlation with clinical symptoms. It is expected that 

the results o f this study will enhance the understanding of different cervical spine 

pathologies and their varying appearances as shown by MRI.

The effective and efficient use o f MRI in our setting will benefit the patient in terms of 

safer and cost effective diagnostic imaging, leading to earlier diagnosis and improved 

management of cervical spine pathologies.
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Study design: A prospective descriptive study of 100 patients who presented with 

varied symptoms referable to the cervical spine and were asked to have cervical 

spine MR. flic patients were seen by doctors o f different specialties. These 

included general practitioners, physicians, general surgeons, orthopedic 

surgeons and ncuro surgeons.

I he study covered a period o f six months between September. 2006 and 

February 2007. I he cases included 65 males and 35 females.

Study area: I he study was carried out at Kcnyatta National I lospital's imaging 

department.

Study Population:

Patients referred for MRI of the cervical spine with various complaints relating to the 

cervical spine. I he age o f patients studied ranged from seven months to 81

years.

I K( IIMOUK

After ascertaining that there were no contraindications to the examination, the patient 

was ushered into the changing room.

Once changed, he/she was placed on MR machine's table and positioned lor the 

examination. A cervical spine coil was chosen.

\t KNH. the standard protocols (sequences) for cervical spine are 11W sagittal. I 2\\ 

sagittal. I 1 W axial. I 2W axial and fat suppression. I hese sequences were done on all 

the patients. Additional sequences c.g. (»!*.. DVVI and I RA1R were carried out on some
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patients depending on clinical question to be answered and on whether a lesion 

required further characterization.

Intravenous contrast was be given on selected patients alter reviewing the standard

sequences

I he MR machine in KNII which was used on all the patients is a 1.51 Intera Model

Philips unit.

SAMPLK SIZE CALCULATION

Required information:
• Primary outcome variable Kstimalcd proportion of patients undergoing cervical

spine MRI examination.

• Best guess o f expected percentage (proportion) " 10% (0.10)

• Desired width of 95% confidence interval-  10% (i.e. ♦ /- 5%)

(fisher & Vanbelle) formula for the sample size calculation. I he formula for the 

estimation o f a single proportion was as follow s at 80% pow er:

n K V d-Pf/W 2

n required sample si/.c.

I’ the expected proportion.

In this situation 0 .10 W width o f confidence interval 0 .10.

Inserting the required information into the formula gives:

n (8* 0.15*0.85) / (0.10 )2 “  102



Since the target population is less than 10.000 the following formula will then be used 

in adjust for the above sample size.

Suggested description o f the sample size calculation: -

A sample of 28X respondents was required to obtain a 95% confidence interval ol t /-

5%.

nf n
I t n/N

Where nl~ the desired sample size when population is less than 10.000 
n the desired sample size when the population is more than 10.000

N the estimate o f the population size undergoing MRI 1500 patients per year 

Substituting values in the formula, a sample size ol 96 patients undergoing cervical 

spinal will be recruited for the study. 100 patients were studied.

Sampling method

Purposive sampling technique was used to obtain patients with symptoms rclerable to 

the cervical spine and were subsequently referred for MR examination ol the cervical 

spine.
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I ulusivc criteria

Patients who declined to give a written consent for any reason were excluded from the

study.

Patients who did not have adequate clinical information from their primary physicians 

were excluded from the study. Patients who did not undergo a complete examination 

either due to technical factors or due to unforeseen patient factors were also excluded 

from the study.

I.imitation of the study

1. Delay in data collection/retrieval due to lack of computerization.

DATA MANAGEMENT

Data collection

\t the lime of getting consent, the patients (subjects) who met the inclusion criteria 

were interviewed by the researcher so as to verify the clinical information in their

request forms.

I lie Researcher then directed the examination by advising the radiographer on the need 

lor additional pulse sequences and the need or otherwise for the administration ol 

intravenous contrast media depending on the clinical question to be answered.

Alter the patients were subjected to the MR examination, the researcher reviewed the 

images and formed an opinion. I he images were then be presented to the qualified
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ladiologisl specialized in MR lor her opinion. I he consensus opinion was taken as the 

diagnosis. Images seen and reported by other radiologists were subjected to the same 

criteria i.e. will be reviewed independently by the researcher and the MR specialist. 

When no consensus was achieved, they were excluded from the study. In this way the 

validity and reliability o f the data was maximized as intra-and inter-examiner 

variability was minimized.

I he consensus opinion formed the MR findings and diagnosis 111 led in the pre tested 

questionnaire b\ the Researcher. A sample of the questionnaire used for this purpose is 

given in appendix 11.

Data processing, analysis and presentation

After data collection all the raw data was coded by the researcher giving numbers to 

those questions which were open ended lor example MRI diagnosis was answered 

differently according to the report and so all similar diagnosis was given same number. 

After coding the data was entered into a computer. SPSS computer program was used 

for data analysis and the results are given below'.



RESULTS

About 120 cervical spine MR examinations were clone between September 2006 

through I ebruary 2007 .Out of these 100 of them were recruited for this study. A 

review of these one hundred cases is done and results are presented in the form of 

tables and graphs below.

fable I (age distribution)

Age group (years) No o f patients %

(MO 4 4

II 20 6 6

21-30 13 13

31 40 28 28

41 50 24 24

51 60 II 11

61 70 9 9

71-80 4 4

8̂1 1 1

total 100 100%



Fig 1

</>
c
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o
o

Age d istribu tion I

I able I and llg I show the age distribution o f patients who had cervical spine MR. I he 

age group between 3 I -40 years had the largest number of patients (28%). 1 he least 

was above 81 years, one patient (1%).
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I able 2

Sex distribution o f patients who had cervical spine MR.

Sex No o f patients Percentage

Male 65 65

Female 35 35

Total 100 100

I Ki 2

Sex distribution o f patients who had cervical spine MR.

Males Female

Sex



I.ihle 2 and figure 2 shows distribution of patients according to their sexes. Males 

were more common accounting for 65% while females accounted for 35%. Male 

I emale ration 13: 7



| able 3: Distribution o f  symptoms necessitating Cervical spine MR

Symptom Frequency Percentage

1. Neck pain and stiffness 31 31

2. Upper extremity weakness and numbness 21 21

3. Quadri paresis 10 10

4. Paraparesis 10 10

5. Kadioculopathy 15 15

6. Myelopathy 9 9

7. Gait difficulties 7 7

K. 1 land muscle wasting 3 3

9. Short neck 1 1

10. Post surgical assessment 2 2

II. Ascending paralysis 1 1

12. Spinal mass 1 1

13. Sphincter disturbances 1 1



I ig.3: Distribution o f symptoms.

I able 3 and figures .3 show the distribution o f symptoms that patients who presented 

for cervical spine MR complained of. Most patient had neck pain and stillness 

followed by upper extremity weakness and numbness. Short neck, sphincter 

disturbances, spinal mass and ascending paralysis were the least common symptoms.
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I able 4.

Distribution of MR findings (Diagnosis)

Diagnosis Frequency Percentage

Normal 15 15

Spondylosis 40 40

Disc disease (bulge, 

herniation, protrusion)

48 48

Spinal canal stenosis 3 ->

Tumours

infection

17

1

17

1

Myelomalacia 8 8

Spondylolisthesis 3 3

fractures 2 2

(liiari 1 malformation 5 5

< fibers 6 6
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I ig.4: MR findings.

MR fin d in g s  (D ia gno s is )

One patient may have more than one diagnosis.

I able 4 and figures 4 show the distribution of MR diagnosis in patients who had 

cervical spine MR. Disc disease was found to be the commonest finding (48%) 

followed by cervical spondylosis . 40%. I he least common finding was inlection 

(spinal arachnoiditis) which accounted for 1% of the eases.
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I a b le  5: I umours that were encountered.

tumour

syringomyelia

frequency

5

Percentage (of tumors) 

29

meningioma 4 23.5

metastasis 4 23.5

Neurofibroma 1 6

Astrocytoma 1 6

lipoma 1 6

Juxta articular cyst 1 6

total 17 l(M)



I ig.5:l)istribution of tumours that were seen.

Tumours encountered

a>O)ra—
c0}uk_
a>a

Tumour

Nli: One patient may have presented with more than one tumour.

iumours accounted for 17% of the lesions seen. Syringomyelia was the commonest 

finding accounting lor 29% of the tumours.
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I a b le  6: Other investigations alter MR

Investigation Frequency %

Yes 1 1

No 99 99%

Total 100 100

4 7



I ieurc 6 :Proportion o f patients who required further radiological investigation.

120

100

80

60

40

20

0
H

Key:

A MRI o n l y

B other radiological investigation.

I able 6 and figure 6 show the proportion ol eases that required further radiological 

investigation. Only one patient (1%) required further radiological investigation alter 

MR of the cervical spine. I his patient had metastasis suspected to have come Irom the 

breast and hence mammography was further requested.



I able 7: Involvement o f  disc levels.

Disc level 

(' 2 3

I'requcncy

3

Percentage 

1.06

( '3 4 29 60

C4 5 22 46

C5-6 40 83

(Y» C7 13 27

{1 71 6 12.5
__



I m u r e  7: Distribution o f  disc level involvement

NU: One patient could have more than one disc involvement

lablc 7 and figure 7 show the distribution of disc involvement. C 5-6 disc was the 

most frequently involved.
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SELECTED IMAGES / ILLUSTRATIONS

I ig. 8 : Normal cervical spine . Mid sagilal 11 Weighted image.
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I it: 10 : Axial C i I T2W image of normal ( ’5 vertebra. Arrow shows flow related 

enhancement from the vertebral artery. A-articular facet. IJ-vertebral body. P-pedicle.

I -lamina. SI’-spinc.
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Fig. 11: M id sag itta l T1W im age show ing m ultip le Schm orl's nodes

(arrow heads).



Fig. 12: m id sagitta l T1w image shows a bright disc herniation at C5-C6

level, (arrow head).



Fig. 13: m id  sa g itta l PD w e ig h te d  im a g e  s h o w s  the  h e rn ia ted  d isc  

fragment rem a in s  h y p e r  in te n se .



Figure 14:

Swingohydromyelia and Chiari I malformation.

11-weighted SI- MR image showing cerebellar tonsils lying below the neural arch of 
Cl. and a distended syrinx extending from C’2 to T2.

5 7



DISCUSSION

\cvk pain and stiffness was the commonest reason for referral for cervical spine MR. 

up to 31% of the patients seen had complained of neck pain and stiffness. Upper 

extremity weakness and numbness is also a common complaint accounting for 21% ol 

the patients who had MR of the cervical spine.

Most studies elsewhere record neck pain as a common complain with some recording 

an occurrence of 40-50% in all patients' 1 ’

More men than women managed to have a cervical spine MR. Men comprised 65% ol 

all the patients studied while women made up 35%

the age groups mostly investigated for cervical spine disease were the 31-40 and 41- 

50 age groups. 1 he 31-40 age group accounted for 28% ol the cases while the 41-50 

age group accounted for 24% ol the cases. I hese age groups can be described as young 

adults. This is unlike the high prevalence in middle age seen in the west 11 I his 

difference can partly be explained by the dillerent demographic pattern between the 

population studied (Kenyan) and the western population with the former having a 

much younger population.

MR findings are discussed below under the following subheadings:

*  Normal MRI of the cervical spine.

'!• Spondylosis

*  Disc disease 

•> Tumours

*  Fractures

*  Infection

*  Spinal stenosis

*  Spondylolisthesis 

Myelomalacia



❖  Others

Normal MU I of the cervical spine

I he normal anatomy o f the cervical spine has been discussed previously. In this study 

15 patients who had MU examination of the cervical spine due to various reasons had a 

normal scan. MU examination of the cervical spine was not able to explain the cause ol 

their symptoms.

Cervical spondylosis

The primary pathologic finding in spondylosis is osteophytosis. Osteophytes are bony 

excrescences that originate near the margin ol vertebral bodies or facet joints.

In this series 40 patients (40%) had spondylosis, spondylosis increases with advancing 

age flic prevalence o f  spondylosis in patients ol 50 years and above is estimated at 

between 60 and 80%. Majority o f the patients in this study were between 31 and 50

\ears.

Disc disease- degeneration and prolapse.

Disc degeneration is defined as diminished signal intensity on I 2W images combined 

with loss o f inter vetebral disc space height. It is a common finding even in the 

asymptomatic.

Disc prolapse is the extrusion o f nuclear pulposus into the spinal canal through a 

laceration o f annulus fibrosus. In this study 48 patients out ol 100 (48%) had disc- 

disease of ranging severity (disc bulge, disc protrusion, disc herniation, disc extrusion 

and sequestration). Multilevel involvement was the rule.



l > C6 disc was the most common disc to he involved. It accounted for 40 out o f the 

4N patients who had disc disease (X3% ol the cases) Ollier authors also report this disc 

as the most commonly involved |U 1 C2-C3 was the second most commonly

involved disc accounting for 2l) of the 4X patients who had disc disease.

Tumours and tum our like conditions

Tumours of the cervical spine can be benign or malignant. Malignant tumours can be 

primary or secondary. Spinal tumours and tumour like conditions are classified by 

location into 3 categories:-

a) Extradural lesions lesions o f the osseous spine, epidural spaee and 

paraspinous soft tissue.

b) Intradural extramedully lesions these are inside the dura but outside the eord.

c) Intramedullary lesions

In this study the tumours encountered were spinal meningiomas, syringohydromyedia. 

metastasis, neurofibromas, lipomas, astrocytoma and juxta articular cysts. 1 otal 

number of tumours was seventeen patients. Syringohydromyclia were the commonest 

lesions seen in 5 patients. Meningiomas and metastasis followed closely and were seen 

m four patients. Neurofibromas, intradural lipoma, astrocytoma and juxta articular cyst 

were each seen in one patient.

Fractures

Only two patients were found to have fractures ol the cervical spine. I he low 

incidence of fractures is explained by the fact that MR was not used as primary 

imaging modality in most trauma eases.
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i n f e c t i o n

l arly diagnosis is crucial in the management of spine infections because delayed 

treatment can lead to increased morbidity.

In this study, only one patient had infection. I le had spinal arachnoiditis

Spinal canal stenosis

Spinal canal stenosis can be congenital or acquired or result from a combination of 

congenital abnormality with superimposed degenerative changes. Congenital stenosis 

occurs with short pedicle syndrome. Minimal disc bulge or spondylotic changes 

superimposed on a congenitally small canal can produce severe neurogenic deficit. 

Other congenital spinal stenosis occurs with achondroplasia and inherited metabolic 

discordcrs such as morquio syndrome.

Spondylosis, disc bulges or herniation, ligamentous degeneration, spondylolisthesis or 

a combination o f these disorders are typical causes of acquired spinal canal stenosis.

In this study spinal ’stenosis was found in three patients (3%). I he precise incidence ol 

spinal canal stenosis is not known, however the prevalence ol spinal canal stenosis as 

shown by other authors is between 4% and 28%

Spondylolisthesis and spondylo lysis

Spondylolysis is a fibrous delt within the pars interarticularis: spondylolisthesis is the 

slippage o f  one vertebral body in relation to an adjacent vertebral body. 

Spondylolisthesis often accompany spondylolysis but can also be caused by 

ligamentous laxity and acute trauma. I luce patients accounting lor 3% were found to
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have spondylolisthesis with or without spondy lolysis in this study. I his is close to the 

vaiuc of 5% shown by other authors 1151

Myelomalacia

I ight patients were found to have myelomalacia in this study. Most o f these were 

caused by cord compression secondary to spinal canal stenosis

Others

Other MR findings included Chiari I malformation, block vertebra, intradural 

hacmatoma and ADl'M. l

l ive patients had C hiari I malformation, lo u r patients had block vertebrae while one 

patient had intradural hacmatoma and ADEM each



CONCLUSION

1) Cervical spine diseases affects all age groups and follows normal distribution 

of a population with its peak at 31-50 years age group. Men arc more affected.

2) The commonest pathology encountered in this series is disc disease and 

cervical spine spondylosis. I lie commonest disc space allectcd is C5 6 disc.

3) The commonest symptoms requiring cervical spine MR are neck pain and 

stiffness and upper extremity weakness and numbness.

4) In most situation (99% of cases), there was no need o f further radiological 

evaluation following MR examination of the cervical spine. I his makes MR ol 

the cervical spine the best modality for evaluation o f patients with neck pain 

and other cervical spine pathologies.

5) Most patients are adequately examined by the standard sequences, fat 

suppression and gadolinium enhancement is necessary in cases of turnouts and

infections.



RECOMMENDATIONS

In !ho presence o f qualified and experienced clinicians (neurosurgeons and orthopedic 

surgeons), patients presenting with cervical spine diseases will benefit from MR 

examination as this will save time for both patient and doctor, save patients from 

unnecessary surgery, reduce the period of hospital sta\ as well as reducing the risk ol 

the disease progressing to incurable stages or developing severe complications.

As MR becomes more available in the country, further studies especially on effects ol 

surgery will be required. A study ol correlation ol MR findings ol tumours with 

histology is required to assess the accuracy o f MR findings.
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U T K ISD IX  la

Patient consent form (l.nylish)

Ms n am e  is l)r. Leonard Ciikcra . a master o f  medicine student in the department ol 

Medical Imaging and Radiation Medicine at the university of N airobi. I am doing a 

study on patterns o f cervical spine disease as seen on MR.

I would like to recruit you in this study. I lie information obtained will be handled 

with utmost confidentiality. Your name will not be included, except the serial number. 

No additional examination will be carried out save lor what your primary doctor will 

have requested.

I he results o f  the study will be used to improve the diagnosis and management o f 

cervical spine disease.

Please note that you arc not obliged to participate and you have a right to decline or 

withdraw from the study.

II sou accept please sign below.

Signature ......................................................................

Dale .....................................................................

I certify that the patient has understood and consented participation in the study.

IJr. Leonard (iikera.
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APPENDIX lb

Koniu ya mgonjwa kukuhuli ( Patient consent form in Kiswahili)

Jinalangu :ii daklari Leonard C'ikera . Mimi ni mwanafun/i wa masoino ya upigaji 

piclia \sa mwili katika chuo kikim cha Nairobi.

N ilanva uchungu/.i wa magonjwa ya sliingo. Naomba ruhusa kwako ili nilumie majibu 

\ako kwa uehungu/i wangu. I layo majibu yatashughulikiwa kwa njia ya siri.

Jina lake haliiavvekwa kwenye uehungu/i wetu ila nambali ya fomu pekee. Matokeo ya 

huu uehungu/i yalaboresha malibabu ya magonjwa ya sliingo liumu nchini.

laladhali jua kwamba sio lazima ukubali na luikuna uehungu/.i utalanywa ila ule

daklari wako aliagi/a.

Kama umekubali , laladhali vveka sahihi hapa ehini.

Sahihi

I arehc

Nadhibilisha kuwa mgonjwa ameelezwa na kukubali uehungu/i.

Daklari Leonard (iikera

Sahihi

I'arehe
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\PPK1NDIX I!

Ql ISTIONNAIRU

1. Serial No...........................................

2. Age in years......................................

3. Sex Male (01) Female (02)

4. Symptoms 

a) Neck pain

hi Neck stiffness

c) Radiculopathy

d) Myelopathy 

c) Paraplegia

f) ( .ait difficulties

g) Ipper extremity weakness and numbness

h) Difficulty in ambulation

il Others (specify)

5. MR.I findings and
diagnosis.....................................................

6. (i) Was there a need o f doing another radiological examination alterMRI?

Yes.

No

(ii) If yes, what investigation was requested?



a) Plain x-ray

b) Plain myelogram

c) ("l Myelogram

d) ( I with or without IV contrast 

c) Radionuclide scanning

0 Others (specify)........................



appendix  III

im DGirr

NO Requirement Cost (Ksii)

: 1 Stationery, photocopying, typing 15000

2 Secretarial services 5000

3 Data analysis 2 0 0 0 0

4 Computer printing 10000

5 Image scanning 2 0 0 0 0

6 Binding 5000

{ 7 Transport 1()()()()

X Contingency 1 ()()()()

9 TOTAL 1 ()()()()()

Note:

I he researcher met the above expenses.

I lie contingency allocation was to eater lor any unlbrcsccii expenditure.
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APPENDIX II)

l-omu ya mgonjwa kukuhali ( Patient consent form in Kiswaliili)

Jina langu ni daktari Leonard (iikera . Mimi ni mwanafunzi wa masomo ya upigaji 

pichawa mwili kalika chuo kikuu cha Nairobi.

\afanya uchungu/.i wa magonjwa ya shingo. Naoniba ruhusa kwuko ili nilumie majibu 

\ako kwa uchungu/.i wangu. I layo majibu yatashughulikiwa kwa njia ya siri.

Jina lako halitawekwa kwenye uchungu/.i wetu ila nambali ya lomu pekee. Matokco \ a 

huu uchungu/.i yataboresha matibabu ya magonjwa ya shingo luimu nchini.

lafadhali jua kwamba sio lazima ukubali na hakuna uchungu/.i utalanywa ila ule

daktari wako aliagi/a.

Kama umckubali , lafadhali wcka sahihi hapa chilli.

Sahihi ............................................................................

l arehe ..........................................................................

Nadhibilisha kuwa mgonjwa ameele/wa na kukuhali uchungu/.i.

Daktari Leonard Gikera

Sahihi ..........................................................................

I archc .........................................................................

hi



appendix II

(HLSTIONNAIRE

I Serial No...........................................

2. Age in years.......................................

3. Sex Male (01) Female (02)

4. Symptoms 

at Neck pain

b) Neck stillness 

cl Radiculopathy 

tl) Myelopathy

e) Paraplegia 

fl Gait difficulties

g) Upper extremity weakness and numbness

h) Difficulty in ambulation

i) Others (specify)

5. MR.l findings and
diagnosis.....................................................

6. (i) Was there a need of doing another radiological examination alter MRI

Yes

No.

(ii) If yes, what investigation was requested?

6 8



a) Plain x-ray

h) Plain myelogram

c) CT Myelogram

d) C'T with or without IV contrast

e) Radionuclide scanning

f) Others (specify)........................

O')



APPENDIX III

HUIXil-T

NO Requirement Cost (ksh)

1 Stationery, photocopying, typing 15000

2 Secretarial services 5000

3 Data analysis 20000

4 Computer printing 10000

5 Image scanning 20000

6 Binding 5000

7 Transport 10000

X Contingency 10000

y TOTAL 100000

Note:

I he researcher met the above expenses.

I'he contingency allocation was to eater lor any unforeseen expenditure.



REFERENCES

I. Victor M. Ilaughton. David I Daniels. Leo I C'/ervianke, and Allan L. Williams, 

in Magnetic Resonance imaging (2,ul Edition) by David Stark and William (i. 

Bradley. Mosby. I’g.614.

2 Vaara M. SievMakelii M. I Iclidcrs K. et al. Prevalence, determinants, and 

consequences o f chronic neck pain in Finland. Am .1 Epidemiol 1991:134:1356

1367.

3. Cote P. Cassidy D. Carroll E. The Saskatchewan health and back pain survey: the 

prevalence o f neck pain and related disability in Saskatchewan adults. Spine 

1998:23:1689 1698.

4. 1 lackett GI, I iudson ME, Wylie JB, et al. Evaluation o f the efficacy and 

acceptability to patients o f a physiotherapist working in a health centre. BMJ 

1987;294:24-26.

5. Waalcn I). White P. Waalcn J. Demographic and clinical characteristics of 

chiropractic patients: a 5-ycar study of patients treated at the Canadian Memorial 

Chiropractic College. J Can Chiropract Assoc 1994:38:75-82.

ft. Lamberts 11. Brouwer 11. Groen A.IM. et al. T lie traditional model in practice. 

Iluisarl Wet 1987:30:105 113. 11n Dutch|

7. Kvamstrom S. Occurrence of musculoskeletal disorders in a manufacturing

industry with special attention to occupational shoulder disorders. Scand .1 Rchabil 

Med Suppl 1983:8:1 114.

X. Squires B. Gargan ME. Bannister GC. Solt-lissue injuries id the cervical spine: 15 

year follow-up. J Bone Joint Surg Br 1996:78:955 957.

7



9 Spil/cr WO. Skovron MI . Salmi LR, el al. Scientific monograph o f the Quebec 

Cask force on whiplash-associated disorders: redefining “whiplash" and its 

management. Spine 1995;20(suppl 8 ): I 73.

10. I 'errari R. Russell AS. Epidemiology of whiplash: an international dilemma. Ann 

Rheum l)is 1999:58:1-5.

11 ernon 11. Mior S. The neck disability index: a study o f reliability and validity. .1 

Manipulative Physiol Thcr 1991; 14:409 415.

12. Dillin. W., Booth. R., Cuckler J.. el al.: Cervical radiculopathy: a review Spine 

1986; 11:988-991.

13. Dorland: Medical Dictionary, 26th ed. Philadelphia. W.B. Saunders 1981.

14. Garvey. I.A.. Eisniont, f.J . Diagnosis and treatment o f  cervical radiculopathy and 

myelopathy. Orthop Rev 1991; 20:595-603.

15. Lees. P.. I urncr. J. Natural history and prognosis of cervical spondylosis. Br Med 

.1 1963:2:1607.

16. Clarke. E., Robinson. P.K. Cervical myelopathy: a complication ol cervical 

spondylosis. Brain 1956; 79:483.

17. MacNab. I. Degenerative disorders: symptoms in cervical disc degeneration. In 

Bailey. R.W., Sherk, 1 l.l 1.. Dcnn. E.J.. el al.: I he Cervical Spine: I he Cervical 

Spine Research Society. St. Louis. J.B. Lippincol 1983: 388-402.

IX. Kubota. M.. Baba. I.. Sumida, I : Myelopathy due to ossification ol the 

ligamentum flavum of the cervical spine. Spine 6 1981:553-559.

19. Veidlingcr, O.l ., Colwill. J.C.. Smyth. I I S.. I urncr. I).: Cervical myelopathy and

72

»



its relationship to cervical stenosis. Spine ft 1981: 550-552.

20. Wainner RS. Ciill 11. Diagnosis and nonoperative management of cervical 

radiculopathy. J Orthop Sports Phys I her 2000;30:728-744.

21. lionet JC. Ellenberg MR. What you always wanted to know about the history and 

physical examination of neck pain but were afraid to ask. Phys Med Rehabil Clin 

N Am 2003;14:473-491.

22. Slipman CW. PI as tar as C l .  Palmiticr RA. Huston CW. Slerenfeld EB. Symptom 

provocation o f fluoroscopically guided cervical nerve root stimulation: arc 

dynatomal maps identical to dermatomal maps? Spine 1998:23:2235-2242.

23. Davidson Rl, Dunn HJ, Mel/.maker JN. flic shoulder abduction test in the 

diagnosis o f radicular pain in cervical extradural compressive 

monoradiculopathies. Spine 1981 ;6:441 -446.

24. Spurling R(i, Scovillc WB. Lateral rupture of the cervical intervertebral discs: a 

common cause o f shoulder and arm pain. Surg (iynecol Obstct 1944;78:350-358.

25. Bigos SJ. Bowyer OR. Braen OR. el al. Acute low back problems in adults. 

Clinical practice guideline no 14. Rockville, Md.: Agency for Healthcare Policy 

and Research. December 1994. (AIIPCR publication no. 95-0642.)

26. Wainner RS. I ritz JM. Irrgang .1.1, Boningcr ML. Delilto A. Allison S. Reliability 

and diagnostic accuracy o f the clinical examination and patient self-report 

measures for cervical radiculopathy. Spine 2003:28:52-62.

27. Rao R. Neck pain, cervical radiculopathy, and cervical myelopathy:

pathophysiology, natural history, and clinical evaluation. .1 Bone Joint Surg Am 

2002;84:1872-1881.

7.3



28. Misainore GW. Lehman DH. Parsonage-1 umer syndrome (acute brachial neuritis). 

J Bone Joint Surg Am 1996;78:1405-1408.

29. Cruz-Martinez A. Barrio M. Arpa J. Neuralgic amyotrophy: variable expression in 

40 patients. .1 Pcriphcr Nerv Syst 2002;7:198-204.

30. Dwyer A. Aprill C, Bogduk N. Cervical zygapophyscal joint pain patterns. I. A 

study in normal volunteers. Spine 1990;15:453-457.

31. Srubb SA. Kelly CK. Cervical discography: clinical implications from 12 years of 

experience. Spine 2000;25:1382-1389.

32. Mink Jll. Gordon RK, Deutsch AL. I lie cervical spine: radiologist's perspective. 

I’hys Med Rehabil Clin N Am 2003;14:493-548.

33. I’yhtinen J, Laitinen J. Cervical intervertebral foramen narrowing and 

myelographic nerve root sleeve deformities. Neuroradiology 1993;35:596-597.

34. Brown BM, Schwartz Rl I. Frank K. Blank NK. I’reoperalivc evaluation o f cervical 

radiculopathy and myelopathy by surface-coil MR imaging. A.IR Am J 

Roentgenol 1988; 15 1:1205-1212.

35. Teresi LM, l.ulkin RB, Reichcr MA. ct al. Asymptomatic degenerative disk 

disease and spondylosis of the cervical spine: MR imaging. Radiology 

1987;164:83-88.

36. Scotti G. Scialfa G, Pieralli S. Boccardi H. Valsecchi F. lonon C. Myelopathy and 

radiculopathy due to cervical spondylosis: myelographic-C I correlations. A.INR 

Am J Ncuroradiol 1983;4:601-603.

37. Larsson HM, I loltas S, Cronqvist S. Brandt L. Comparison ol myelography. ( I 

myelography and magnetic resonance imaging in cervical spondylosis and disk

74



hern i at ion: pre- and postoperative findings. Acta Radiol 1989;30:233-239.

'X Nfodic M l . Masaryk TJ. Mulopulos GP. Bundschuh C. I Ian .IS. Bohlman 11.

Ccr\ ieal radiculopathy: prospective evaluation with surface coil MR imaging. CT 

with metrizamide, and metri/amide myelography. Radiology 1986;161:753-759.

'9. Chaurasia B.D. Human Anatomy l993:vol.3 Pg 31.

40. Mark A.Brown. Richard C. Semelka, Joseph A. Borcllo. and Josep K.T Lee. in 

computed body Tomography with MR correlation by Joseph K.T. Lee, Stuart 

S.Sagel. Robert J. Stancly and Jay P. Heinken.

41. Mauricio Castillo, j. Keith Smith, and Suresh k.

Mukhenji. In computed body Tomography with MR correlation.

42. Russell L. G. Cervical Disease. Radiology 1990; 177: 313-325.

43. ModicM. T. Imaging o f degenerative disc disease. Radiology 1998; 168: 177-186.

44. Mark L .Schiedlcr, Nicholas Cusemier, Michael Cusemier. Michael Vatian and 

Herbert Vicressel. High MR imaging of intervertebral disc. AIR:  1991; 157.

45. Williams A.A Differential diagnosis of extended nucleus pulposus. Radiology 

1983.148: 101-148.

46. Schibler M.L, Grneir N, Falion M. et al Normal and degenerated intervctebral 

disc. In vivo and in situ MR imaging with histopathological correlation.

A JR 1991:157: 93-97.

47. Thomas S. Curry, James L. Dowdy. Robert C. Murry. In Christensen s physics of 

Diagnostic Radiology. (4,h edition) pg.470.

75

EfflTV£fn:;~y OF MAW03J
m e d ic a l  L.L.RARY


