1. Introduction
1.1 Introduction
      The cervical spine is the first part of vertebral column. It supports the skull, transmits head weight to the lower part of the spine, within its cavity lie the upper part of spinal cord; the root of spinal nerves, and the covering meninges to which the vertebral column gives great protection.

The cervical spine is composed of seven vertebrae. It is segmented and made up of vertebrae, joints, and space of fibro-cartilage pads called inter-vertebral discs. Any medical displacement in these discs lead to disc prolapsed and lead to major problems. (1)
       Radiologist and Orthopedic surgeon use a number of different terms when they refer to disc problems. Herniated disc, ruptured disc, protruded disc prolapsed disc and slipped disc generally all  have the same meaning. this term imply that the nucleus pulposus has been displaced backward and compressing nerve roots. Disc bulge refer to a general enlargement of the disc beyond it's normal boundary. A disc bulge is not necessary an abnormal finding and may simply be the result of aging. Similarly, the term disc degeneration is often use, particularly in MRI reports. This mean that there has been loss of the normal disc height .although disc bulges and disc degeneration are seen in normal aging, they can both be associated with clinical problem. 
   Intervertebral disc space and disc prolapsed are the most common pathology associated in the vertebral column. The cervical spine is the second common site spinal imaging firstly applied by plain x-ray and myelography replaced by computed tomography, CT mylogram and recently MRI, these procedure regarding economic status of  the patient and  radiation protection .
       The first choice in diagnosing the cervical spine disc prolapse in the emergency X-ray department is the conventional radiograph. Conventional X-rays are useful for evaluating the spinal trauma such as fractures, subluxation, and arthropathies such as rheumatoid arthritis and osteoarthritis.               X-rays generate image  by striking a detector that either exposes a film or sends the  image to a computer. Dense tissues in the body, such as bones, block (absorb) many of the X-rays and look white on an X-ray  image. Less dense tissues, such as muscles and organs, block fewer of the X-rays (more of the X-rays pass through) and look like shades of gray on an X-ray. X-rays that pass only through air look black on the image.
        Magnetic Resonance Imaging (MRI) is one of the new imaging modalities. MRI of the cervical spine is specially useful for demonstrating soft tissue (non-calcified) structure associated with the spine, such as inter-vertebral discs, the spinal cord ligaments and spinal cord itself.  (2)                                                                                                 
1.2  Objectives of the study
· To evaluate the  conventional X-ray in diagnosing cervical spine disc prolapsed.
· To characterize the cervical spine disc prolapsed using conventional X-ray finding 

1.3 Importance of the Study
This study will provide quantitative assessment of the conventional x-ray in diagnosis of cervical spine disc prolapsed, which will help to select the proper way for investigation chosen according to the indications                                                                                           
1.4 Problem of the Study:

      The cervical spine disorder gives an indication  in the conventional x-ray by careful assessment  of the radiograph it can be diagnosed or suggestion for further investigation could be made, this can be achieved by using informative characterization of disc problems appear in conventional x-ray by the aid of MRI ,which will improve the patient quality life .
1.5 Over view of the study:                                                      
          This study consists of five chapters, chapter one is an introduction which include general introduction, objective s, problem of the study and important of the study. Chapter two is a Literature review, which include theoretical back ground and previous study. Chapter three is a martial and method. Chapter four is a result. Chapter five is a discussion which includes discussion of the study, conclusion and recommendation.                          
2. Literature review
2.1 Theoretical back ground
2.1.1  Anatomy and Physiology    
   The cervical spine is made up of the first seven vertebrae in the spine. It start just below the skull and ends  of the at the top of the throathic  spine .the cervical spine has backward (C) shape (lorditic curve ) and is much more mobile than either of the thorathic or lumber regions of the spine. Unlike the other regions of the spine, the cervical spine has opening in the e ach vertebra for the arteries that carry blood to the brain.
        the first two vertebral bodies in the cervical spine are called the atlas and the axis. They are differing from all other vertebra because they are designed primary for rotation. (3)  

     The atlas has thick forward (anterior) arch and thin back (posterior) arch, with tow prominent masses. The axis sits underneath the atlas and has a bony knob called the odontoid   process that sticks up through the hole in the atlas. The is this mechanism that allows the head to turn from side to side . There are special ligaments between these two vertebrae to allow for rotation between these   two bones. (3)
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Figure (2.1) show superior &inferior view of Atlas
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                      Figure (2.2) show superior &inferior view of Axis 

Between each vertebra in the cervical spine are discs which act as cushions or shock absorbers and also permit some movement between the vertebral bodies. The entire spinal column is joined together by ligaments that allow the spine to bend and twist carrying the weight of the human body with just the right balance of strength and flexibility. In addition to the invertebral discs, special joints between each of the vertebral bodies, called facet joints, allow the individual bones of the spine to move and rotate with respect to each other.(3)
      Each vertebra is shaped in a special way so that when they are stacked together, the spinal cord is protected from damage by the bones of the entire spinal column. The spinal cord is part of your central nervous system and is a direct extension of your brain. It is made up of a large collection of nerves and carries messages from your brain to the rest of your body.(3) 

    2.1.1.1Vertebrae

      The vertebrae support the majority of the weight imposed on the spine. The body of each vertebra is attached to a bony ring that consists of several parts. A bony projection on either side of the vertebral body called the pedicle supports the arch that protects the spinal canal. The laminae are the parts of the vertebrae that form the back of the bony arch, that surrounds and covers the spinal canal. (4)There is a transverse process on either side of the arch where some of the muscles of the spinal column attach to the vertebrae. The spinous process is the bony portion of the vertebral body that can be felt as a series of bumps in the center of a person's neck and back. (5)
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Figure (2.3) show A typical cervical vertebra: (a) superior and (b) lateral views
2.1.1.2 Intervertebral Disc

        The discs located in between each vertebrae function as shock absorbers and as joints.They are designed to absorb the stresses carried by the spine while allowing the vertebral bodies to move with respect to each other.(5) They made up of a strong outer ring of fibers called the annulus fibrosis, and a soft center called the nucleus pulposus. The outer layer (annulus) helps keep the disc's inner layer intact. The annulus is made up of very strong fibers that connect each vertebrae together. The nucleus of the disc has a very high water content making it very moist.(4)
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Figure (2.4) show Intervertebral Disc

2.1.1.3 Facet Joint

      The facets connect the bony arches of each of the vertebral bodies. There are two facet joints between each between each pair of vertebrae one on each side. Facet joints connect each vertebra with the next vertebra above and below. They are primarily designed to allow the vertebral bodies to rotate with respect to each other.(4)
   2.1.1.4 Neural Foramen
       The neural foramen is the opening where the nerve roots exit the spine and travel to the rest of the body.(4) There are two neural foramen located between each pair of vertebrae, one on each side. The foramen creates a protective passageway for the nerves that carry signals between the spinal cord and the rest of the body. (5) 

    2.1.1.5 Spinal Cord and Nerve Roots
       The spinal cord extends from the base of the brain to the area between the bottom of your first lumbar vertebra and the top of your second lumbar vertebra. The spinal cord ends by dividing into individual nerves that travel out to your lower body and your legs(4). This group of nerves at the end of the spinal cord is called the cauda equina, which is the Latin name for a horse's tail. For a short distance the nerve groups travel through the spinal canal before they exit out the neural foramen.(5) 

The dura mater is the protective membrane that covers the spinal cord. The dura mater forms a watertight sack around the spinal cord and nerves. The spinal cord is surrounded by spinal fluid inside this sack.(6) 

The nerves in each area of the spinal cord connect to specific parts of the body. The nerves of the cervical spine go to the upper chest and arms. The nerves also carry electrical signals back to the brain creating sensations. Damage to the nerves, nerve roots, or spinal cord can lead to symptoms such as pain, tingling, numbness and weakness.(6) 
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Figure (2.5) show anatomy of cervical spine

2.1.2 Pathology:

     Neck pain is a common reason people visit their doctor. Neck pain typically doesn't start from a single injury. Instead, the problem usually develops over time from the stress and strain of daily activities. Eventually, the parts of the spine begin to degenerate. The degeneration can become a source of neck pain.(7)
2.1.2.1Normal Cervical Disc 
     In between each of the vertebrae (bones) in the spine is a disc, a tough fibrous shock-absorbing pad. Endplates line the ends of each vertebra and help hold individual discs in place.  each disc contains a tire-like outer band called the annulus fibrosus  that encases a gel-like substance  called the nucleus pulposus .Nerve roots exit the spinal canal through small passageways between the vertebrae and discs. Pain and other symptoms can develop when the damaged disc pushes into the spinal canal or nerve roots.(7) 
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2.1.2.2Abnormal Nucleus 

    With aging and degeneration the intervertebral disc lose hydration lose proteoglycans  and gain collagen  as they became more fibrous.
    The disc progressively loses height with increasing degrees of degeneration. The aging and the biochemical changes in the disc associated with multiple focal annular tear(8)
   The radial tear is of practical interest ,it involve the either part of the thickness of the annular from the nucleus to the outer annular fibers  and run perpendicular to the long axis of the annulus  and occur more commonly in the posterior half of the disc . (8)
    The radial tear is consider  by many to be responsible for pain because vascularized granulation tissue grows into the tear and cause painful stimulation of nerve endings that also extend into the defect from the surface of the disc ( Discogenic pain). It also may be pain source because of the instability of the disc that accompanies these fissures , and the chemical as well as the mechanical irritation to the fibers that normally exist in the annulus  . (8)
2.1.2.3Abnormal Disc morphology 
The terminology for disc   abnormalities is:  
_ diffuse disc  bulge.
_ broad – based protrusion.

_   focal disc protrusion.
_  disc extrusion.
 _sequestered disc
There is another approach to quantify  the abnormality,   as   mild  , moderate and sever. 
Mild  if the anterior epidural fat  is obliterated . _
 _Moderate if the epidural fat is obliterated and the thecal    sac is being displaced .
_ Sever  if the cord is being affected or nerve root is displaced .(9) 
Disc bulge : 
    Diffusely bulging disc extend symmetrically  by more than 2 mm beyond the margin of the adjacent vertebral bodies .
Lax annulus , decreased disc height and disc .Always there is tear in the annulus when there is disc bulging . (9)  
Disc protrusion :
    It is a focal a symmetric extension of disc tissue beyond the vertebral body margin. usually into the spinal canal or neural foramen that often does not cause symptoms. the base mediolateral dimension is broader than any other dimension. the protruded disc did not extend in the caudal or cranial direction from the parent disc . (9)
Disc extrusion :
     An extruded disc is a more pronounced version of a protrusion  and often is responsible for symptoms .there is disruption of the fibers of the annulus .the disc is greater in its anteroposterior dimension than it is at its base ( mediolateral dimension). the extruded disc might migrate  up or down behind the adjacent vertebral bodies .but maintain continuity with the parent disc. again much of the pain from the extruded discs is probably from the inflammatory response rather than to mass effect. (9)  
 Sequestered disc : 
    When extruded disc material loses attachment to the parent disc ,it is called sequestered fragment. sequestered fragment may migrate in a caudal or cranial direction and generally remain within about 5 mm from the parent disc.  they may be located between the posterior longitudinal ligament and the osseous spine  or extend through. the posterior ligament into the epidural space. they almost always remain in the anterior epidural space , but occasionally they may migrate to the posterior space and rarely may enter  the dural sac .or migrate to the paraspinous  soft tissue. (9)
   It is very important to remember that cervical nerves exit above the level of their respective disc level until C8. And then the nerves exit below .

 Disc related  compressive mylopathy / epidural hematoma :
      Small spontaneous  epidural hematomas may sometimes occur in association with disc herniation from tearing of fragile epidural vessel. Which is some time may be impossible  to differentiate from  sequestered  or extruded disc . (9)  
Vacuum disc :
     Dessication of  disc with formation of cracks in the nuclear material filled with nitrogen that come out of solution from adjacent extra cellular fluid. 

 cracks in the vertebral body endplates can allow nitrogen from the adjacent vacuum disc to seep into the vertebral body forming an intraosseous  vacuum cleft. (9)  
Calcified disc :
     Intravertebral disc are nourished by way of a vascular  supply to the outermost fibers of the annulus fibrosus , but the bulge of the disc receives  nourishment by diffusion through  the adjacent endplates  which required motion and stress in order to occur. So calcification of discs may occur from the degenerative changes and aging., limited motion of the spine ( ankylosing spondylitis , diffuse idiopathic skeletal hyperostosis , surgical fusion, old trauma, or infection) ochronosis , or hemochromatosis . (9)
 2.1.2.4 Degenerative Disc Disease :
     The normal aging process involves changes within the intervertebral discs. Repeated stresses and strains weaken the connective tissues that make up a disc. Over time, the nucleus in the center of the disc dries out. When this happens, it loses some of its ability to absorb shock. The annulus also weakens and develops small cracks and tears.(8) 

     Often these changes are not painful. But larger tears that reach to the outer edge of the annulus can cause neck pain. The body tries to heal the cracks with scar tissue. But scar tissue is not as strong as the tissue it replaces. At some point the disc may finally lose its ability to absorb shock for the spine. Then forces from gravity and daily activities can take even more of a toll on the disc and other structures of the spine.(8) 

      As the disc continues to degenerate, the space between the vertebrae becomes smaller. This compresses the facet joints along the back of the spinal column. As these joints are forced together, extra pressure builds on the articular cartilage on the surface of the facet joints. This extra pressure can damage the facet joints. Over time, this may lead to arthritis in the facet joints.(8) 

      These degenerative changes in the disc, facet joints, and ligaments cause the spinal segment to become loose and unstable. The extra movement causes even more wear and tear on the spine. As a result, more and larger tears occur in the annulus. (8) 

     The nucleus may push through the weakened and torn annulus and into the spinal canal. This is called a herniated or ruptured disc. The disc material that squeezes out can press against the spinal nerves. The disc also emits enzymes and chemicals that produce inflammation. The combination of pressure on the nerves and inflammation caused by the chemicals released from the disc cause pain. (8) 

        As the degeneration continues, bone spurs develop around the facet joints and around the disc. No one knows exactly why these bone spurs develop. Most doctors think that bone spurs are the body's attempt to stop the extra motion between the spinal segment. These bone spurs can cause problems by pressing on the nerves of the spine where they pass through the neural foramina. This pressure around the irritated nerve roots can cause pain, numbness, and weakness in the neck, arms, and hands (8). 

2.1.2.5 Muscle Strain :
      People with minor neck pain or stiffness are often told they have a muscle strain. However, unless there was a severe injury to the neck, the muscles probably haven't been pulled or injured. Instead, the problem may be coming from irritation or injury in other spine tissues, such as the disc or ligaments. When this happens, the neck muscles may go into spasm to help support and protect the sore area.(10) 

[image: image17.jpg]Examples of Disc Problems

Normal &

Disc \E’:J \\ )

e [ K

Disc g N

Bulging
Disc {1 ‘

-

bee —@4
g =

Disc. YA

Disc Degeneration
with Osteophyte
Formation




[image: image18.png]Anteror bercle

Anterior arcy Aviclar facet

Lateral

Transverse tater

ligament of
Tanwere aias Vertebral

Superiorariculr surfact.
of ateral mass for Posterior ubercle

occphal condile Groove for vertebral artery

Atlas (€

Postrior bercle

Tansverse
process,

Toramen.

Tansverse
foramen

Inferioratcular
suriace of ateral
masefor axis

Anveror arch

Atlas (C1):infe





2.1.2.6 Mechanical Neck Pain :
        Mechanical neckl pain is caused by wear and tear on the parts of the neck. It is similar in nature to a machine that begins to wear out. Mechanical pain usually starts from degenerative changes in the disc. As the disc starts to collapse, the space between the vertebrae narrows, and the facet joints may become inflamed. The pain is usually chronic. (Chronic pain builds over time and is long-lasting.) The pain is typically felt in the neck, but it may spread from the neck into the upper back or to the outside of the shoulder. Mechanical neck pain usually doesn't cause weakness or numbness in the arm or hand, because the problem is not from pressure on the spinal nerves.(10) 

2.1.2.7 Radiculopathy (Pinched Nerve) :
      Pressure or irritation in the nerves of the cervical spine can affect the nerves' electrical signals. The pressure or irritation can be felt as numbness on the skin, weakness in the muscles, or pain along the path of the nerve. Most people think of these symptoms as indications of a pinched nerve. Health care providers call this condition cervical radiculopathy.(8)  

       Several conditions can cause radiculopathy. The most common are degeneration, disc herniation, and spinal instability.(8)
· Degeneration: As the spine ages, several changes occur in the bones and soft tissues. The disc loses its water content and begins to collapse, causing the space between the vertebrae to narrow. The added pressure may irritate and inflame the facet joints, causing them to become enlarged. When this happens, the enlarged joints can press against the nerves going to the arm as they squeeze through the neural foramina. Degeneration can also cause bone spurs to develop. Bone spurs may put pressure on nerves and produce symptoms of cervical radiculopathy.(8) 

· Herniated Disc: Heavy, repetitive bending, twisting, and lifting can place extra pressure on the shock-absorbing nucleus of the disc. If great enough, this increased pressure can injure the annulus (the tough, outer ring of the disc). If the annulus ruptures or tears, the material in the nucleus can squeeze out of the disc. This is called a herniation. Although daily activities may cause the nucleus to press against the annulus, the body is normally able to withstand these pressures. However, as the annulus ages, it tends to crack and tear. It is repaired with scar tissue. Over time, the annulus becomes weakened, and the disc can more easily herniate through the damaged annulus.(8) 
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 If the herniated disc material presses against a nerve root it can cause pain, numbness, and weakness in the area the nerve supplies. This condition is called cervical radiculopathy (mentioned earlier). And any time the herniated nucleus contacts tissues outside the damaged annulus, it releases chemicals that cause inflammation and pain. If the nucleus herniates completely through the annulus, it may squeeze against the spinal cord. This causes a condition that is even more serious because it affects all the nerves of the spinal cord. This condition is called cervical myelopathy.(8) 

· Spinal Instability: Spinal instability means there is extra movement among the bones of the spine. Instability in the cervical spine can develop if the supporting ligaments have been stretched or torn from a severe injury to the head or neck. People with diseases that loosen their connective tissue may also have spinal instability. Spinal instability also includes conditions in which a vertebral body slips over the one just below it. When the vertebral body slips too far forward, the condition is called spondylolisthesis. Whatever the cause, extra movement in the bones of the spine can irritate or put pressure on the nerves of the neck, causing symptoms.(8) 

2.1.2.8 Spinal Stenosis (Cervical Myelopathy) :
       Stenosis means closed in. Spinal stenosis refers to a condition in which the spinal cord is closed in, or compressed, inside the tube of the spinal canal. Spinal stenosis may be caused by degenerative changes, such as bone spurs pushing against the spinal cord within the spinal canal.(9) 

      However, stenosis can also develop when a person of any age has a disc herniation that pushes against the spinal canal. When the spinal cord is squeezed in the neck, doctors call the condition cervical myelopathy. This is an alarming condition that demands medical attention. Cervical myelopathy can cause problems with the bowels and bladder, change the way you walk, and affect your ability to use your fingers and hand.(9) 
2.1.2.9 Disc  Prolapsed : 
      The discs lie between the end surfaces of the bony blocks (vertebrae) that make up the spine. They have a soft centre which is surrounded by a tough outer ring. The discs allow movement of the spine and also act as shock absorbers. The nerves which run from the brain to the arms and the legs lie within the spinal canal. As the nerves leave the spine to go to the muscles and skin, they pass very close to the back of the discs. When a disc is damaged, the soft centre may slip out (prolapse) and press on a nerve. The usual place for such a prolapse to occur is in the lower back (lumbar) region. Less often the problem occurs in the neck (cervical) region. Damage to a disc may cause only back or neck pain at first. Once a prolapse occurs resulting in pressure on a nerve, pain is felt shooting down the arm or the leg (sciatica). Pins and needles are often felt in the foot, toes or in the hands. The area of skin supplied by the nerve may feel numb. Weakness of the muscles served by the nerve also occurs. The muscles of the back or neck will be very tense, and this will limit movement. Very occasionally, al large prolapse will press on nerves to the bladder. The patient will then be unable to pass water. There is often sciatica in both legs at the same time. The majority of paitent affected y disc prolapse are under age 40.(10)
      Disc Prolepses occur when there is a sudden increase in pressure on the disc causes a tear in the tough outer ring. If the tear extends right through the outer ring, some of the soft centre may prolapse. As well as local pressure on the nerve from the disc, there is swelling and inflammation. This inflammation is responsible in part for the severe pain caused by a disc prolapse.(9)Any situation which increases the pressure within a disc can lead to damage and prolapse. Lifting heavy objects with the back bent is a common cause. Coughing or sneezing may also cause a prolapse to occur. Less commonly, a fall or injury damages the disc (10) 

2.1.2.10 Spondylosis :
      Most neck problems happen after years of wear and tear on the parts of the cervical spine. At first, these small injuries are not painful. But over time they can add up. Eventually they begin to cause neck pain. Doctors sometimes call these degenerative changes in the spine Spondylosis Spondylosis can affect the bones and soft tissues of the spine. However, it is important to know that most problems with spondylosis are a normal part of aging. (10)
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Figure ( 2.8) show disc problem
2.1.3 Plain radiography of cervical spine
Indications for cervical X-ray are: 
1. Mental status less than alert or intoxicated
2. Reports neck pain 
3. Midline neck tenderness 
4. Neurologic signs and symptoms 
5. Distracting injury (i.e. painful injuries elsewhere, e.g. extremity fractures) 

    Plain films provide the quickest way to survey the cervical spine. An adequate spine series includes three views: a true lateral view (which must include all seven cervical vertebrae as well as the C7-T1 junction), an AP view, and an open-mouth odontoid view. These three views do not require the patient to move his neck, and should be obtained without the removal of the cervical collar(9)
2.1.3.1The Lateral view:
   The single most important radiographic examination of the cervical spine is the lateral radiograph. This film should be obtained and examed before any other films are taken. All 7 cervical vertebrae and C7-T1 junction must be visualized because the cervicothoracic junction is a common place for traumatic injury. (9)
Visualization of C7-T1 may be limited by the amount of soft tissue in the shoulder region and can be enhanced by: 
1. traction on arms if no arm injury is present, or, 
2. swimmer's view (taken with one arm extended over the head).(9) 
Technique of Examination for lateral view:-

1. 10 x 12 film
2. Patient sitting or standing at upright film holder with cervical vertebrae centered on film.
3. 72" SID
4. Central Ray: perpendicular to film
5. Centering point: center to neck with film 2" above E.A.M.
6. Shoulders depressed (hold weights)  Must see C-7 (9) 
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Figure (2.9) x-ray films show lateral view of cervical
2.1.3.2 AP and Open mouth Views
    The complete radiographic examination includes Antro-posterior (AP) and open mouth views. The AP view is visualizing lower cervical vertebra from third to seventh cervical vertebra. Open mouth view visualize upper cervical vertebra the Atlas &Axis. (9)
It's important to obtain technically adequate films. 
 Technique of Examination for AP view :
1. 8 x 10 film
2. Patient supine or erect with chin extended.
3. Bucky
4. 40" SID
5. Tube angled 20 degree cephalad
6. Centering Point: thyroid cartilage.(9)
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Figure (2.10) x-ray films show AP view of cervical       
Technique of Examination for Open mouth View:                                           
1. 8 x 10 film
2. Patient supine or erect with open mouth &moving lower jaw  .
3. Bucky
4. 40" SID
5. Central Ray: perpendicular to film 
6. Centering Point: mid of open mouth.( 9)
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Figure (2.11) x-ray films show Open mouth view of cervical
2.1.4 Radiographic anatomy of Cervical Spine
2.1.4.1Anteroposterior view :
	Figure (2.12) shows conventional AP radiographic image of the cervical spine.the structure shown in this image is:

1. Bifid spinous process of C3
2. Superimposed articular processes
3. Uncinate processes
4. Air filled trachea
5. Transverse process of C7
6. Transverse process of T1
7. 1st rib
8. Clavicle
4th-7th: The bodies of 4th to 7th cervical vertebrae(11)
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figure (2.12) x-ray films show AP view of cervical


2.1.4.2 Lateral :
Figure (2.13) shows conventional lateral  radiographic image of the cervical spine. The structure shown in this image is:
1. Anterior arch of the atlas
2. Dens of axis
3. Posterior arch of the atlas
4. Soft palate
5. Root of the tongue
6. Transverse process
7. Intervertebral disc
8. Inferior articular process
9. Superior articular process
10. Zygapophyseal (facet) joint
11. Spinous process of C7

2nd-7th: The bodies of 2nd to 7th cervical vertebrae(11)
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 Figure (2.13) x-ray films show lateral view of cervical
2.1.5  Evaluation of Lateral Cervical Spine X-Ray
     Examine the alignment of the columns of the cervical spine. The anterior vertebral line, posterior vertebral line and spinolaminar line should have a smooth curve with no steps or discontinuities. Note that malalignment of the posterior vertebral bodies is more significant than that anteriorly, which may be due to rotation. A translation of > 3.5mm is significant anywhere. Spinal canal diameter (between posterior cortex of vertebral bodies and spinolaminar line) should be 18mm or greater. Narowing of the canal definitely present if this is reduced to 14mm or less.(12)                                 
      Anterior subluxation of one vertebra on another indicates facet dislocation. Less than 50% of the width of a vertebral body and this is a unifacet dislocation. More than 50% is a bilateral facet dislocation. This is usually accompanied by widening of the interspinous and interlaminar spaces . (12)                                                                                                                        Examination of the vertebral bodies and the intervertebral disc space will reveal compression and burst type injuries. Bodies should be regular cuboids similar in size and shape to the vertebrae immediately above and below (not C1/C2). Compression fractures may present as anterior wedging of the vertebral body or teardrop fractures of the   antero-inferior portion of the body(compression inflexion).(12)                                                                                     The presence of a compression type injury as shown, with malalignment of the anterior or posterior cortices or anterior compression of greater than 40% of normal body height indicates a burst fracture, with retropulsion of fragments of the vertebral body into the spinal canal. (12)                                     
      Loss of height of an intervertebral disc space, when compared to adjacent spaces may indicate disc herniation - usually posteriorly into the canal. Analysis of the prevertebral soft tissues may allow the diagnosis of cervical injuries from very subtle changes on the lateral film. The soft tissue shadow is created by the pharyngeal and prevertebral tissues, with the posterior larynx and oesophagus thickening the shadow below C4. Above C4 the width of the shadow should be less than 50% of the width of a vertebral body, while below C4 the limit is one full vertebral body width.(12)                                          
Atlanto-occipital disassocation can be very difficult to diagnose and is easily missed. The distance from the occiput to the atlas should not exceed 5mm anywhere on the film (12)                                                       

:
 Definition of  upper ,lower and most of cervical spine disc prolapsed
     The upper cervical spine is defined here as the upper three cervical vertebrae C1 toC3 . The lower cervical spine defined as area made up of four cervical vertebrae from C4 toC7                                                                                                                      

   Disc prolapsed of the cervical spine is a dislocation  in one or more of the seven vertebral disc C1 through C7 in the cervical region. cervical spine disc prolapsed occur at either the upper or lower part of the cervical spine. 
   The  most of cervical spine disc prolapsed, that mean disc prolapsed occur at the upper and the lower part of the cervical spine.(13)

2. 2 previous studies
Katzberg et al. mentioned that the treatment of neck pain are largely made on the basis of information gained from plain X-rays and magnetic resonance imaging (MRI), which are used routinely as part of preliminary investigation. We performed a descriptive cadaveric study to compare histology with radiography and MRI. We correlated plain radiography, disc height [Farfan index (FI)] and MRI findings with histology to assess the ability of radiology to detect significant pathologic lesions. The study included 52 motion segments from nine subjects over the age of 50, who underwent routine hospital autopsy. Disc degeneration was assessed by histology, radiography, disc height (FI: anterior disc height plus posterior disc height divided by anterioposterior diameter) and MRI using established grading systems. Most of the discs were classified radiologically as grade 1 (19/52), grade 2 (13/52), grade 3 (9/52) or grade 4 (3/52). Eight of the discs were graded as normal. The distribution of MRI grades was grade 0 (9/36), grade 1 (9/36), grade 2 (7/36), grade 3 (8/36) and grade 4 (3/36). Half of the discs (26/52) showed advanced (grade 4) degeneration histologically. FI correlated with histological grade (P=0.013), MRI grade (P=0.02) and radiological grade (P<0.001) of degeneration. Radiological and histological grade of degeneration showed a weak correlation (r=0.3, P=0.033). MRI correlated with overall histological grade (r=0.41, P=0.015, n=34). Histological features (e.g., tears, rim lesions, prolapse of nucleus material) were poorly recognised by MRI, which had a sensitivity for disc material prolapse and annulus tears of less than 40%. Our study showed that discs from patients over 50 years are histologically severely degenerated; however, these changes may not be detected by conventional radiography and MRI.
Benzel et al. studied the Level 1 trauma center's use of early (<72 hours from injury) limited MRI to "clear" cervical spine extradural soft tissue injuries in ICU patients sustaining blunt trauma. A retrospective review of the records of patients meeting entry criteria during 1997 was performed. Demographic data, cervical spine radiographic and imaging evaluation, results, and follow-up information were gathered. One hundred and fifty patients met criteria. Forty-one patients had initial static radiographs that revealed cervical spine trauma. Twenty-seven of the 108 patients with normal initial static radiographs had evidence of extradural soft tissue injury on MRI indicating potential spinal column instability. Twenty-one of the 108 patients had negative MRI and were liberated from cervical spine precautions at a mean of 2.9 0.9 days from injury. The remaining patients were cleared of cervical spine precautions by plain radiographs and reliable clinical examinations, or by dynamic radiographs, or they died before complete evaluation. The diagnosis of acute injury to the cervical spine from blunt trauma in ICU patients must include evaluation of the osseous spine and extradural soft tissues. Dynamic studies such as flexion and extension views place the obtunded ICU patient at risk of potential neurologic injury. MRI is a noninvasive imaging technique that allows evaluation of extradural soft tissue injury with potentially less patient risk and with fewer personnel. MRI allows early liberation of cervical spine precautions in those patients with negative studies. Further studies are needed to compare specific ligamentous injury patterns by MRI with dynamic studies of the C-spine to further define MRI injury patterns indicating risk of acute spinal instability. 
SHARMA et al. studied 8-year retrospective trauma registry analysis of cervical spine injuries (CSIs) was done in a Level 1 trauma center. This analysis includes 129 CSI patients (1.3% of trauma admissions). Cervical spine radiographs diagnosed injuries in 71 per cent of CSI patients. Cervical spine radiographs were false negative in 29 per cent of patients, who were found to have CSI on spine CT. Spine CT had 98 per cent sensitivity and detected 45 per cent additional injuries in cervical spine radiograph-positive patients. Spine CT scans were false negative in two patients with soft tissue injury. Cervical spine fractures were isolated in 45 per cent (n = 58) and multilevel in 55 per cent (n = 71) with contiguous fractures in 43 per cent (n = 55) of patients. Injuries involved two adjoining vertebrae in 38 patients and three or more adjoining vertebrae in 7 patients. C1-2 and C5-6 comprised 26 per cent and 20 per cent of all contiguous fractures. The least common was C7-T1, diagnosed in 2 per cent. The most common contiguous fractures were C1-2 in the elderly and C5-6 in children, comprising half of contiguous cervical injuries in the respective age groups. There were 26 (20.2%) noncontiguous injuries: 15 cervical and 11 cervicothoracolumbar. Multiple regions of the vertebral column were involved in 7.8 per cent of CSI patients. Spine CT is the preferred modality to assess CSI. Injuries were isolated in 45 per cent and were multilevel in the remaining CSI patients. Contiguous and noncontiguous injuries involving the cervical and thoracolumbar spine are common. Assessment of the entire spinal column should be done in patients with CSI.

3. Material and methods
3.1 Material:

3.1.1Machine used:

3.1.1.1 Conventional x-ray:

- Siemens  x-ray unit, major machine ,for general purpose. three phases, multix pro model
-General electric digital x-ray unit, major machine ,for general purpo
lovers are always looks like roses ....... screen saver from http://advgoogle.0catch.com/love.scr   and see more from URL   
http://www.thegoogle.we.bs three phases, definium  8000 model
3.1.1.2 MRI:

1.5 Tesla super conductive  system ,modern MRI unit ,short- bore design

(courtesy Philips medical system.)
3.1.2 Technique used:
3.1.2.1 Conventional x-ray technique:
3.1.2.1.1 AP  Axial  Projection :
_Technical  Factors :
Film size 8x10 lengthwise

Moving or stationary grid

Broad  focus

KV 75      MAS 10    FFD 100

_Patient Position :
The patient stands erect in the AP position

_Part  Position :
median saggital plane at 90 degrees to the film with the patients midline in line with the center of the bucky, feet slightly apart to aid stability, coronal plane parallel to the film.
The chin is raised until a imaginary line from the upper lip to the external occipital protuberance is horizontal.
_Central Ray :
The horizontal central ray is centered to the sternal notch then angled cranially to the level of the cricothyroid cartilage in the midline.
 _collimation:

Lateral  collimate to prevent irradiation of the eyes

_Respiration :
Exposure is made on suspended expiration.

3.1.2.1.2 Lateral Position:
	_Technical  Factors :
Film size 8x10 lengthwise

Moving or stationary grid

Broad  focus

KV 75     MAS 28    FFD 180 cm
_Patient Position :
The patient stands or sits erect

_Part Position:
with the median saggital plane parallel to the bucky, the chin is raised to prevent superimposition of the mandible, the arms internally rotated to project the heads of the humeri away from the vertebral bodies.
_Central Ray:
The horizontal central ray is centered midway between the skin surfaces of the neck at the level of the cricothyroid cartilage.
_collimation:
collimate to prevent irradiation of the eyes.
_Respiration:
Exposure is made on suspended expiration.


	3.1.2.2 MRI technique:

-Coil
Phased array spine coil should be used for all spine imaging
- Patient position

Patient are supine in the magnet

Both Sagital and axial images are acquired in the cervical region
T1, T2 sagital with slice thickness 3mm and axial T2* slice thickness 3mm only for suspicious disc prolapsed area.
3.2 Methods:
3.2.1 Study area:

King Khalid Hospital Najran
3.2.2 Study population:

50 patients with cervical problems male and female individuals with different age From one area Saudi nationality; were selected randomly. Examined by Conventional X-ray and MRI as well.
3.2.3 Method of data collection:
Self administrated pre-coded data collection sheet including the following variable  age, sex, clinical Symptoms , conventional x-ray and  MRI findings.
3.2.4Evaluation
All x-ray films and MRI images were evaluated by consultant neurosurgeon

3.2.5 Method of  data analysis:

The data were analyzed by Excel and SPSS software  under windows to calculate accuracy of conventional x-ray by using the accuracy equation.

Accuracy equation =     (True positive / false positive)  x 100 %
4.Result
Table (4.1) shows the age of patient

age

No  of patient
10--20

2

21--30

10

31--40

14

41--50

12

>50

12

total

50
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Figure (4.1) shows the age of patient

Table (4.2) shows the percentage of male to female
sex

No of pt

male

26

female

24

total

50
Figure (4.2) shows the percentage of male to female

[image: image28.png]50

45

40

35

30

25

20

15

10

amale
afemale

normal

upper cervicle
spine disc
prolapse

lower cervicle
spine disc
prolapse

most of
cervical spine
disc

others finding





Table (4.3) shows the clinical symptoms
clinical symptoms

No. of pt

neck pain only

15

neck pain radiated to one upper limb

16

neck pain radiated to both upper limb

11

neck pain with other symptoms

8

total

50
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Figure (4.3) shows the clinical symptoms
Table (4.4) shows the conventional x-ray finding

conventional x-ray finding

No of pt

Normal

15

upper cervical spine disc                    prolepses

1

lower cervical spine disc prolepses

17

most of cervical spine disc

6

others  finding

11

Total

50
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Figure (4.4) shows the conventional x-ray finding

Table (4.5) shows the MRI finding

MRI finding

No of pt

Normal

22

upper cervical spine disc prolapse

1

lower cervical spine disc prolapse

18

most of cervical spine disc

1

others  finding

11

Total

50
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Figure (4.5) shows the MRI finding

Table (4.6) shows the age versus sex
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Age

Male

Female

Total

10---20

1

1

2

21---30

7

3

10

31---40

8

6

14

41---50

5

7

12

>50

5

7
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Total

26

24

50

Figure (4.6) shows the age versus se
Table (4-7) shows the age versus clinical symptoms

clinical symptoms
Age

neck pain

only

neck pain radiated to

one upper limb

neck pain radiated to

both upper limb

neck pain with

other symptoms

10----20

0

0

1

1

21---30

4

4

1

1

31---40

1

6

4

3

41---50

6

3

2

1

>50

4

3

3

2

Total

15

16

11

8
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Figure (4-7) shows the age versus clinical symptoms

Table (4-8) shows the age versus conventional  X-ray findings
x-ray findings
age

normal

upper cervical

spine disc prolapsed

lower cervical

spine disc prolapsed

most of cervical spine disc

others  finding

total

10--20

1

0

0

1

0

2

21--30

4

0

1

2

3

10

31--40

6

1

3

0

4

14

41--50

2

0

7

0

3

12

>50

2

0

6

3

1

12

total

15

1

17

6

11

50
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Figure (4-8) shows the age versus conventional  X-ray findings
Table (4 -9) shows the age versus MRI Findings

MRI Findings

age

rmal

upper cervical spine disc prolapsed

lower cervical spine disc prolapsed

most of cervical spine disc

others  finding

total

10--20

0

0

0

1

1

2

21--30

7

0

1

0

2

10

31--40

8

1

3

0

2

14

41--50

3

0

8

0

1

12

>50

4

0

6

0

2

12

total

22

1

18

1

8

50
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Figure (4 -9) shows the age versus MRI Finding

Table (4-10) shows the sex versus clinical symptoms

sex

Neck pain only

neck pain radiated to one upper limb

neck pain radiated to both upper limb

neck pain with other symptoms

total

male

6

10

7

3

26

female

9

6

4

5

24

total

15

16

11

8

50
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Figure (4-10) shows the sex versus clinical symptoms

Table (4-11) shows the sex versus conventional X-ray findings

conventional X-ray findings

sex

normal

upper cervical spine disc prolapsed

lower cervical spine disc prolapsed

most of cervical spine disc

others  finding

Total
male

8

0

7

3

8

26

female

7

1

10

3

3

24

total

15

1

17

6

11

50
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Figure (4-11) shows the sex versus conventional X-ray findings

MRI findings
sex

normal

upper cervical spine disc prolapsed

lower cervical spine disc prolapsed

most of cervical spine disc

others  finding

total

male

10

0

11

1

4

26

female

12

1

7

0

4

24

total

22

1

18

1

8

50

Table (4 -12) shows the sex versus MRI findings


[image: image9]
Figure (4 -12) shows the sex versus MRI findings
Table (4 – 13) shows the clinical symptoms versus X-ray findings

clinical symptoms

normal

upper cervical spine disc prolapsed

lower cervical spine disc prolapsed

most of cervical spine disc

others  finding

total

neck pain only

7

0

3

2

3

15

neck pain radiated to one upper limb

2

0

9

1

4

16

neck pain radiated to both upper limb

3

1

3

2

2

11

neck pain with other symptoms

3

0

2

1

2

8

Total

15

1

17

6

11

50
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Figure (4 – 13) shows the clinical symptoms versus X-ray findings
Table (4 – 14) shows the clinical symptoms versus MRI findings
MRI findings

clinical symptoms

normal

upper cervical

spine disc prolapsed

lower cervical spine disc prolapsed

most of cervical spine disc

others  finding

total

neck pain only 

9

0

5

0

1

15

neck pain radiated to one upper limb  

5

0

8

0

3

16

neck pain radiated to both upper limb  

4

1

4

1

1

11

neck pain with other symptoms  

4

0

1

0

3

8

Total

22

1

18

1

8

50
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Figure (4 – 14) shows the clinical symptoms versus MRI findings 

Table (4 – 15) shows the conventional X-ray findings versus MRI findings

x-ray finding

MRI Findings

normal

upper cervical 

spine disc prolapsed

lower cervical 

spine disc prolapsed

most of cervical spine disc

others  finding

total

Normal

12

0

0

0

3

15

upper cervical spine disc prolapsed 

0

1

0

0

0

1

lower cervical spine disc prolapsed 

4

0

12

0

1

17

most of cervical spine disc

1

0

1

1

3

6

others  finding

5

0

5

0

1

11

total

22

1

18

1

8

50
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Figure (4 – 15) shows the conventional X-ray findings versus MRI findings
5.1 Discussion
        The study was carried out in   King Khalid hospital and similar studies done before were taken for comparison.  
      In this study the researcher uses MRI as gold standard reference due to its accuracy and efficiency in detection of cervical spine disorders.


Regarding cervical spine disc prolapsed, X-ray findings state that there are 15 patients with normal finding in X-ray image (table4), while there are 22 patients have normal MRI finding (table5). This is represents the efficiency of X-ray in detection of bony changes.
      Concerning X-ray finding, there is one patient from the total patients enrolled in the study has upper cervical disc prolapsed, MRI findings state the same result, so that not reasonable because not more than only one case  , also X-ray findings state that there are 17 patients have lower disc prolapsed, this represents 34% of total of patient. If these findings compared with MRI findings in (table5) X-ray could be use as affective procedures in diagnosing lower cervical disc prolepses.                    

          Regarding clinical symptoms, patients who experience neck pain radiated to one upper limb are more susceptible to have lower cervical disc prolepses. The percentage was 50% in X-ray findings (table13). If we compare this result with MRI finding (table14), we can state the efficiency of X-ray. 
Considering age grouping, patients in group (41– 50), about 58% of them had lower cervical disc prolepses, this result obtained from X-ray findings (table 8). On the other hand MRI findings state that about 66% of the total patient in the same group had lower cervical disc prolepses (table9). Thus X-ray is effective method in detecting lower cervical disc prolepses, also the risk increases within this age group.

      Regarding X-ray finding in male patient, there are 3 patients have most of cervical disc prolepses, the same number of female patient appear in X-ray findings (table11) , when this result compared with MRI findings which state that there is one male patient has most of cervical disc prolepses (table12). This is represented the failure of X-ray in detecting most of cervical spine disc prolepses, this is due to poor position and other technical errors.

        The researcher applied the accuracy equation for X-ray findings

  Accuracy equation =     (True positive / false positive)  x 100 %

 The researcher found that the accuracy of X-ray in normal patient is 80%, the accuracy of x-ray is detection of upper cervical disc prolapes is 100%, the accuracy in detecting lower cervical disc prolapes is 70% and the accuracy of X-ray in most cervical disc prolepses is 16 %. Thus the total accuracy of X-ray findings compared with MRI is 54%.
5.2 Conclusion

· Conventional X-ray still has significant role in the detection of cervical spine disc prolepses.

· Conventional X-ray has efficiency in defection bony changes.

· Conventional X-ray effective in:-

· Upper cervical disc prolepses with accuracy 100%

· Lower cervical disc prolepses with accuracy 70%

· Conventional X-ray failure in detecting most of cervical spine disc prolepses.

-    The accuracy of conventional X-ray is 54% when it’s compared with      MRI.                                
5.3 Recommendation
· Plain X-ray must be done for all patients complain of cervical spine disc prolepses.

· Before doing X-ray and MRI complete history is necessary to determine the site and position of cervical spine disc prolapsed.

· The cervical imaging is very important and must be focused to be able to select the proper way for investigation chosen according to the indications                                                                                                    

· There is mis diagnosing of some defects in the cases of the cervical spine disorder and that give the need of further studies to find out the fastest and suitable, accurate diagnostic    modalities.                                                                                                                                                  

· Continuous studied  should be held for more information about cervical spine disc prolepses.
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Appendix 

Collected data

	Case #
	age groups
	sex
	 clinical symptoms
	 conventional x-ray finding
	MRI finding

	1
	2
	1
	1
	1
	1

	2
	2
	1
	1
	1
	1

	3
	3
	1
	2
	1
	1

	4
	1
	2
	4
	1
	5

	5
	3
	2
	4
	5
	1

	6
	3
	2
	1
	1
	1

	7
	5
	2
	1
	1
	1

	8
	4
	2
	1
	1
	1

	9
	3
	1
	3
	1
	1

	10
	2
	2
	1
	1
	1

	11
	5
	1
	3
	1
	1

	12
	3
	1
	4
	1
	1

	13
	2
	1
	3
	1
	1

	14
	3
	1
	4
	1
	5

	15
	4
	2
	1
	1
	1

	16
	3
	2
	2
	1
	5

	17
	4
	1
	4
	5
	5

	18
	3
	1
	2
	5
	3

	19
	2
	1
	1
	5
	1

	20
	5
	1
	2
	5
	3

	21
	3
	1
	3
	5
	3

	22
	5
	1
	3
	3
	3

	23
	4
	2
	2
	3
	3

	24
	5
	2
	4
	3
	1

	25
	4
	2
	1
	5
	1

	26
	4
	1
	1
	5
	3

	27
	2
	2
	4
	4
	1

	28
	3
	1
	2
	3
	1

	29
	5
	2
	1
	4
	5

	30
	5
	2
	4
	3
	3

	31
	2
	1
	2
	4
	5

	32
	4
	1
	1
	3
	3

	33
	5
	1
	3
	4
	5

	34
	2
	2
	2
	3
	5

	35
	5
	2
	1
	4
	3

	36
	4
	2
	1
	3
	3

	37
	5
	2
	2
	3
	3

	38
	3
	2
	3
	2
	2

	39
	4
	2
	3
	3
	3

	40
	5
	1
	1
	3
	3

	41
	2
	1
	2
	5
	3

	42
	5
	2
	2
	3
	1

	43
	3
	1
	2
	3
	3

	44
	1
	1
	3
	4
	4

	45
	4
	1
	2
	3
	3

	46
	3
	2
	2
	3
	1

	47
	3
	2
	3
	5
	1

	48
	4
	1
	2
	3
	3

	49
	4
	2
	3
	3
	3

	50
	2
	1
	2
	5
	1


 Sex: male=1,   female=2  

Age: 10—20=1, 21—30=2, 31—40=3,41—50=4,>50=5

Clinical symptoms: neck pain only=1, neck pain radiated to one upper limb=2, neck pain                          radiated to both upper limb=3, neck pain with other symptoms=4                  

X-ray finding: normal=1, upper cervical spine disc prolapsed=2, lower cervical spine disc prolapsed=3, most of cervical spine disc prolapsed=4, others finding=5
MRI finding: normal=1, upper cervical spine disc prolapsed=2, lower cervical spine disc prolapsed=3, Most of cervical spine disc prolapsed=4, others finding=5

Data Collection Sheet
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Age _________
  
 Sex:
Male           Female   
Clinical symptoms
1- Neck pain only

2- Neck pain radiated to one limbs

3- Neck pain radiated to both limbs

4- Neck pain with other symptoms

Conventional X-ray Finding 

1- Normal 

2- Upper cervical disc prolapsed 

3- Lowe cervical disc prolapsed

4- Most of cervical spine disc 

5- Others finding.

MRI finding
1- Normal 

2- Upper cervical disc prolapse

3- Lower cervical disc prolapsed

4- Most of cervical spine disc

5- Others finding 

Figure ( 2.6) show degenerative disc disease   





Figure (2.7) show herniated disc 
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