HEAD, NECK, SPINE AND CENTRAL NERVOUS SYSTEM CONTINUED   Part 2

D) FACIAL BONES AND MANDIBLE

Although these are seen on X-rays of the skull they cannot be assessed without special views and skull X-rays should not be requested when the face is the area of interest.

The occipito-mental (OM) projection is the routine view for facial bones. This is also the view taken for sinuses. Sometimes an additional view is taken with a greater degree of tilt, a 30degree occipito-mental. A lateral view may be needed in cases of severe trauma 

The indications for X-ray are:

· Trauma

· Mass or suspected tumour. The commonest tumour mass to involve the facial bones in Ghana is Burkitts lymphoma

Trauma:

Fractures of the facial bones can be very complex involving both sides of the face. Lines are described (McGregors and Le Fort) to help to categorise these injuries which need expert interpretation. 
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Interpretation is helped by drawing a line along the outer border of the antrum following the lower zygomatic arch which take the shape of an elephants trunk. If this shape is altered or the line interrupted fracture should be suspected. 
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The commonest injury of the facial bones is a punch injury or Tripod injury, so called because the zygoma is separated at its 3 attachments to the other facial bones -  the fronto-zygomatic suture, the lateral wall of the maxillary antrum and the zygomatic arch.
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Blow out fracture is a fracture through the floor of the orbit at its weakest part. This is caused by a blow to the eye by something like a tennis ball.
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Request for nasal bones is seldom indicated even following trauma. Fractures are usually obvious clinically.

MANDIBLE:

The standard views for the mandible:

· AP

· Both obliques
· These can be replaced by an orthopantomograph (OPG) when available, the tube moving around the jaw while exposing. This produces an elongated “landscape” view of the whole mandible and teeth.

Indications:

· Trauma

· Swelling due to a tumour or cyst

· Dental disease affecting the root or bone

· Osteomyelitis

:

Lesions seen on plain films:

· fractures

· cystic lesions

· bony destruction due to tumour 

· patchy sclerosis and lucencies due to infection

Fractures:  are best assessed by an orthopantomograph when this is available. If not AP view and both obliques are taken. On the oblique view the coronoid process, condyle, ramus and angle of the mandible should be well seen. The anterior mandible is difficult to see clearly on the AP film as it overlies the spine and may not be seen on the oblique views. The mandible behaves as a ring because it is rigid and connected at each end by a firm joint. A double fracture usually occurs. This may be in the region of the angle and the opposite condylar neck or both condylar necks. It can be anywhere and if one fracture is found the second should be sought.
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Lytic lesions:

· Dental cysts -  periodontal, dentigerous
· Developmental cysts
· Ameloblastoma – slow growing painless tumour 
· Metastasis
· Histiocytosis, hyperparathyroidism
· Burkitts lymphoma
Floating teeth are occasionally seen. There is destruction of the supporting bone and the teeth have no support. This may occur in histiocytosis,  metastastatic disease and Burkitts lymphoma.

Absence of the lamina dura, the white line surrounding the roots of the teeth may disappear in certain conditions such as:

· Osteoporosis

· Rickets and osteomalacia

· Leukaemia

· Histiocytosis

· Multiple myeloma

· Burkitts lymphoma
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It is not possible in most cases to diagnose the cause of a lytic lesion on plain films and biopsy is necessary. In children with suspected Burkitts lymphoma and a facial mass plain films are unnecessary, diagnosis is based on biopsy.

Tempero-mandibular joints:  special views are taken to demonstrate these. Films are taken with mouth open and closed. The films are often difficult to interpret. Dislocation is obvious clinically. Pain in the joint with clicking seldom shows any abnormality on plain films.

E) NECK: 
a) Cervical Spine:

Projections:

Lateral

Antero-posterior(AP)

AP odontoid view if there is a history of trauma. This is taken through the open mouth.

Oblique views: are not routine but are sometimes needed in trauma. They are also indicated in suspected neurofibromatosis ( to show the intervertebral foramina) and are helpful in spondylosis if there are neurological signs. They show posterior osteophytes better than the lateral view.

Trauma is the main indication for X-ray. Other indications are neurological signs referable to the cervical region, pain, rheumatoid arthritis, ankylosing spondylitis, suspected neurofibromatosis , and certain congenital anomalies.

1. Trauma:

Following trauma it is important that the spine is not moved until fracture has been excluded. All the films should be taken with the patient supine. The lateral film should be inspected and obvious fracture excluded before moving the patient. All the vertebral bodies should be included on the film from C1 –T1. Most fractures occur from C5-C7. If the upper border of T1 is not included on the film a repeat film should be taken with traction on the patients arms in an effort to lower the shoulders. 20% of fractures are not solitary and there may be a second fracture elsewhere.

Inspection of the radiographs

Lateral view: 

Make sure that it is a true lateral projection by looking at the mandibular rami. These should be superimposed. Each vertebral body should be about the same size & shape. The disc spaces should be roughly equal and the density of the bodies should be the same. Following trauma drawing certain lines will help in spotting any mal-alignment which would indicate significant injury.

[image: image14.png]


The anterior line should pass smoothly along the anterior vertebral bodies.

A second line should pass uninterrupted along the posterior vertebral bodies.

The junction of the spinous processes and laminae is called the spino-thalamic line. This should also be smooth.

The facet joints should be parallel.

The cervical vertebrae are held together by a series of ligaments and paravertebral muscles. Stability depends on ligaments. A cervical injury is stable if controlled movements of the neck will not cause neurological deficit. If there is any interruption of these lines it indicates that the injury is unstable.
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Fractures of the odontoid process are unstable and the normal appearances are shown below. These can be confusing especially if the lateral film is not a good projection. The width of the soft tissues is often increased in the presence of a fracture due to haematoma. If swelling of the soft tissues is present a fracture is assumed to be present.
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Anterior posterior view (AP)

Again, look at the alignment. The vertebrae should be in a straight line. The bodies should be of equal height. The pedicles (the white oval eye) should be visible. The spinous processes can be seen centrally and these should lie in a straight line although they may vary in shape and angulation.

[image: image24.jpg]



[image: image25.jpg]



Deviation outside any of these lines indicates instability. A “missing” spinous process on the AP view suggests a fracture dislocation with widening of the gap between the spinous processes. Spinous processes may suddenly lose alignment with upper ones following a different line. This is seen in unilateral facet joint dislocation. Different types of fractures include: compression fractures, teardrop fractures, fracture/dislocation, hangman’s fracture (arch of C2), fractures of the ring of C1, facet joint dislocations, fracture of the odontoid process, vertical or horizontal fractures and disc injuries.

Signs of instability:

· Displacement of a vertebral body

· Tear drop fracture – a small fragment of bone detached from the anterior inferior margin of the body

· Odontoid fracture

· Widening or disruption of alignment of facet joints

· Widening of gap between spinous processes

· Fractures at multiple levels
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Sometimes after trauma there is considerable muscle spasm which holds the vertebrae in place. If there is no visible fracture or displacement but symptoms persist repeat films should be taken. Views in flexion and extension may be helpful in these cases and is safe as long as the neck is not forced in any way.

Narrowing of a disc space without degenerative change in the spine is suspicious for a disc injury, usually referred to as a “whiplash”. Widening of one disc space alone may also indicate injury.
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COMPUTED TOMOGRAPHY

Is used in spinal trauma to show displacement of fragments or to demonstrate a fracture not visible on plain films. It further delineates the extent of a fracture.

MAGNETIC RESONANCE

This is used to assess spinal cord damage and disc lesions

2. Degenerative disease:
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This is a normal ageing process and many vertebrae develop bony spurs anteriorly and also at the back of the bodies. If large the posterior spurs (osteophytes) may impinge on the nerves or spinal cord causing pain and neurological signs. Vertebrae may lose height along with the disc spaces and when this happens bony spurs are always present. The bony cortex is intact and the appearances are not usually significant. The degenerative changes are called spondylosis. 
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MAGNETIC RESONANCE  is the imaging of choice in patients with degenerative disease of the cervical spine with suspected nerve root or spinal cord impingement by osteophytes. Sagittal scans show the relation of the spinal cord and canal to any bony osteophytes while transverse images show the relationship of the nerve roots to bony osteophytes
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3. Inflammatory arthritis:

Rheumatoid arthritis and ankylosing spondylitis may involve the cervical spine. Rheumatoid causes erosion of the odontoid process with dislocation at the atlanto-axial joint and also spondylosis. The changes at the atlanto-axial joint in rheumatoid have been dealt with in the skeletal section. Ankylosing spondylitis causes ossification of the spinal ligaments and fusion of vertebral bodies. There is often severe spondylosis at the disc space above or below two or more fused vertebrae. In a small percentage of patients it may also cause atlanto-axial subluxation.

4. Tumours:

Primary neoplasms are rare in the cervical spine but it is not infrequently involved in metastatic disease or multiple myeloma.  This commonly presents as acute pain due to collapse of a vertebral body.
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5. Infection

This is less common than infection in the thoracic or lumbar spine. Infection has been covered in the skeletal chapters

b) Soft Tissues of the neck 
The soft tissues in the neck may need to be assessed radiologically. 

Indications:

· Mass lesion 

· Stridor

· Extreme upper dysphagia with inability to swallow

· Suspected foreign body 

· Goitre – looking for tracheal displacement or narrowing

Projections:

· Soft tissue lateral (STV) is often the only view necessary. 

· Anterior-posterior(AP) view is necessary if involvement of the trachea is suspected.

Tomograms -  are occasionally useful in assessment of the larynx

Radiological findings:
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1. Mass in the Nasopharynx: is shown by swelling of the soft tissues anterior to the upper cervical vertebrae. The upper airway is compressed and may be obliterated. The commonest cause is adenoidal enlargement in children. 

Causes:

· Adenoids, enlargement is normal between 1-7 years of age. Plain films are seldom indicated as the diagnosis is made clinically

· Haematoma  – fracture upper cervical spine or base of skull 

· Infection -  abscess

· Neoplasm
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2. Prevertebral soft tissue mass

 The prevertebral soft tissues from C1- C4 should not measure more than 5-7mm wide. Below this level they increase in thickness but should not measure more that the width of a vertebral body. Causes of prevertebral swelling include:

· Haematoma -  trauma to cervical spine

· Abscess – may contain gas 

· Neoplasm – lymphoma causing enlarged prevertebral nodes

· Thyroid mass which may be a goitre or malignancy

· Foreign body in the oesophagus - after a day or two an impacted foreign body causes a localised inflammatory reaction with soft tissue swelling
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3. Foreign Body 

This is commonly a fish bone. It shows as a thin density in the upper oesophagus, usually just below the level of the larynx (which can be recognised by calcification in the thyroid cartilages). Sometimes it impacts in the pyriform fossa where it may perforate the oesophagus causing a local infection with development of a prevertebral abscess.

AP films are quite useless in showing a non- metallic foreign body & not indicated.
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4. Mass

The commonest neck mass is a thyroid swelling, usually a benign goitre. This may displace or compress the trachea and in order to assess this views of the neck and thoracic inlet are taken. Tumours arising from the pyriform sinus and supraglottic tumours may show as a soft tissue mass. Laryngeal tumours usually arise in the vocal cords and are best shown by AP tomograms if imaging is necessary.. 
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a. SPINE

ULTRASOUND

Ultrasound may be used in assessment of neck swellings if a suitable high frequency probe is available. Solid and cystic lesions can be differentiated. Enlarged nodes are easy to recognise as are abscess collections. Thyroid swellings are more difficult to assess. True cysts in the thyroid are rare but cystic degeneration in benign nodules is common. It is difficult to differentiate between benign and solid lesions on ultrasound unless there is obvious local invasion or enlarged glands. Ultrasound however is frequently used to guide fine needle biopsy.

Doppler ultrasound is used to examine the carotid arteries. Carotid body tumour is rare but readily seen on ultrasound. Narrowing and plaques at the carotid bifurcation can be assessed in patients with transient ischaemic attacks and the degree of narrowing estimated by measuring the blood velocity which increases just beyond a stenosis.
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COMPUTED TOMOGRAPHY

This is commonly used in the assessment of neck masses. It is used pre-operatively to show the extent of the tumour and it’s relationship to other important structures in the neck.

F) THORACIC AND LUMBAR SPINE
The standard projections are 

Lateral 

AP

Normal appearances:
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AP: 

It is not always easy to know which vertebra is which and sometimes it doesn’t matter. Usually the vertebrae are counted with reference to the 12th rib or the sacrum. The 12th rib may be very small but can be recognised as a rib because it angles downwards. Transverse processes in the lumbar region project laterally. The 3rd lumbar vertebra usually has the longest transverse process & this is sometimes a useful guide.

The spinous processes lie in the centre of the bodies and should lie in a straight line. 

The pedicles are round oval structures on each side of the body and should be symmetrical. A pedicle is often destroyed in metastatic disease and the pedicles should always be checked. 

The vertebral bodies increase a little in size lower down the spine but the lateral vertebral lines should be straight and un-interrupted. The outlines should be clear

The disc spaces should be equal in the thoracic region. In the lumbar spine they increase in size from L1 down to the L5/S1 disc space which is variable.

Paravertebral lines should lie close to the spine in the thoracic region. These are not visible in the lumbar region.

The interpedicular distance increases slightly in the lumbar spine from L2 to L5.

Lateral:

The vertebral bodies in each region of the spine should be roughly the same size and shape.
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A line drawn along the anterior bodies should be smooth and uninterrupted.

A line drawn along the posterior bodies should be likewise.

The bodies should be roughly square shaped with well- defined outlines.

The disc spaces increase in size from L1 to L5.

The densities of the bodies should be equal and the trabeculae should be seen.

Normally there are 5 lumbar vertebrae but sometimes there are only 4 visible and at other times 6.

1. Trauma

The same principles apply as in the cervical spine. This part of the vertebral column is more stable than the cervical spine because of the nature of the ligaments, facet joint alignment, strong paravertebral muscles and the protection of the ribs. The ligaments are the most important stabilising factor and vertebral disruption in the thoracic or lumbar region occurs only when a large force has been applied. The spine is most likely to be damaged where the curvature changes. This is the thoracolumbar junction and the sacrolumbar region. Two thirds of fractures in the thoracic and lumbar region occur between T12 and L2.

Plain films are the main means of assessment of fractures or dislocations initially but computed tomography is often used later to show displaced fragments in the spinal canal. The main purpose if imaging is to show:

· Presence of a fracture or dislocation

· Stability of a fracture

· Damage to the spinal cord or nerve roots

· Amount of displacement

· progress after treatment

Types of fracture:

· Wedge fracture (compressed vertebral bodies). Not serious in the thoracic spine but more serious in the lumbar region. These are common.

· Fracture dislocation -  features seen 

· displaced body

· disc space narrowing

· fracture of the neural arch

· widening of the facet joints or space between the spinous processes

· may be associated wedge fracture

· Lateral dislocation –a complete lateral displacement with loss of vertebral apposition follows very severe trauma.

· Vertical fracture – the fracture line runs from top to bottom. This is a severe injury

· Burst fracture - the disc is forced into the body, the increased pressure literally causing the body to burst. This results in a fragment of bone being displaced posteriorly into the spinal canal.

· Chance fracture - horizontal fracture through the body, transverse processes, pedicles, laminae and spinous processes. It is associated with abdominal injury and occurs usually at the thoraco-lumbar junction. It is a seat belt injury.
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Stability in the thoracic and lumbar spine is usually assessed by examining the columns drawn by 3 longitudinal lines through the vertebral body dividing it into thirds. If the fracture involves the middle or posterior third it is regarded as unstable.

In the thoracic spine a paravertebral swelling on the AP view may direct attention to the site of injury.
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COMPUTED TOMOGRAPHY

Is used for detecting the presence of bony fragments in the spinal canal.

2.  Congenital abnormality

Minor congenital differences at L5/S1 are common and of no consequence unless associated with neurological signs. There is frequently an extra lumbar vertebra and just as frequently only four. This is because L5 sometimes forms part of the sacrum and at other times the fist sacral segment tries to become a lumbar vertebra. These are called transitional vertebrae and are usually without significance. A minor degree of spina bifida (spina bifida occulta) is very common at L5/S1.
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Scoliosis may be idiopathic, becoming worse in later childhood, or be due to underlying anomaly such as hemivertebra. Lateral views are seldom helpful in the assessment of scoliosis and an AP film is sufficient.

Changes in the vertebral bodies are occasionally seen in generalised congenital anomalies. The bodies at the thoraco-lumbar junction may show an anterior inferior beak-like projection in Hurlers syndrome and hypothyroidism (Cretinism)

Downs syndrome is associated with atlanto-axial subluxation.

Achondroplasia shows narrowing of the spinal canal with spinal stenosis.

3. Degenerative change

Disc degeneration is common and with the ageing process bony spurs form at the margins of vertebral bodies. The vertebrae lose height as do the disc spaces. Most people lose height with age and may measure several cms smaller than they did in their youth. This degenerative change is called spondylosis and is often asymptomatic.

Apart from the discs, there are facet joints posteriorly, synovial joints and therefore liable to changes of osteoarthritis as with any other synovial joint. The facet joints at L4/L5 and L5/S1 are most likely to develop changes of osteoarthritis with osteophytes,  which may impinge on the nerve roots and narrow the spinal canal.

The combination of osteophytes posteriorly and disc bulging anteriorly may cause significant spinal stenosis with pressure on the nerve roots.

Disc degeneration is most common in the lower lumbar spine. Prolapse of the disc may occur due to extrusion of soft disc material from the nucleus pulposus. This occurs either anteriorly, laterally or posteriorly. Anterior prolapse is of no consequence but posterior displacement into the spinal canal may compress a nerve root causing root pain. The nerve roots most commonly affected are L5 or S1.

Signs of disc degeneration on plain films:
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Disc space narrowing

2. Sclerosis of adjacent vertebral bodies i.e. the end plates

3. Gas in a disc space

4. Schmorls nodes – defects in the end plates

5. Horizontal bony spurs on the end plates

Facet joint degenerative changes:

· osteophytes 

· sclerosis of the joint margins

· enlargement of the facets




  

 -       joint space narrowing



Discs themselves are not seen on plain films and a herniated disc will only be seen by other methods of imaging, preferably magnetic resonance although they can be shown also by computed tomography and myelography. A narrowed disc space does not mean that there is a significant disc prolapse. 

Computed tomography/magnetic resonance – Computed tomography is commonly used as a first step in the assessment of a disc prolapse. Thin sections are taken passing through the disc spaces .  A prolapsed disc shows as a protrusion posteriorly.  Compression of the nerve root is identified by the obliteration of the surrounding root fat and displacement. Large discs are easy to identify but smaller discs are more difficult and magnetic resonance is the best and most effective way of demonstrating a clinically significant prolapsed disc. Sometimes CT myelography is more helpful. This entails an injection of very dilute contrast into the spinal canal prior to the CT images.  The contrast outlines the thecal sac, making it easier to identify any compression.  This however is more invasive and is not necessary if there is an obvious disc showing on the plain CT study.
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4. Spondylolisthesis

Spondylolisthesis refers to slip of one vertebra on another, usually forwards but occasionally backwards when it is often called retrospondylolisthesis. 

Causes:

· Degenerative  due to severe osteoarthritis of the facet joints

· Congenital  due to defects in the pars interarticularis

· Post traumatic – a fracture through the pars interarticularis which may remain un-united.

The slip will be obvious on a lateral film of the spine. There is often associated loss of disc space. The commonest levels to be affected are L4/L5 and L5/S1. It may be asymptomatic or associated with lower back pain. If severe there is narrowing of the spinal canal with possible root compression and in female patients the degree of displacement may interfere with normal vaginal delivery.

The degree of spondylolisthesis is graded according to the amount of forward displacement of the upper body on the lower body. Grades 1-4, each grade representing a quarter of the body width. 

[image: image75.jpg]



[image: image76.png]



[image: image77.png]



[image: image78.jpg]



Oblique views show the defects in the pars interarticularis more clearly.

Computed tomography and magnetic resonance show the degree of spinal stenosis and nerve root compression. 

5. Infection this was also covered in the chapters on skeletal imaging 
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Infection involving the spine usually involves two adjacent vertebra with involvement of the intervertebral isc. This is in contrast to malignancy which does not involve the disc space. Changes do not occur on plain X-rays for at least 2 weeks or longer whereas a scintigram becomes positive very early in the process. Infection tends to spread longitudinally beneath the anterior longitudinal ligament and several vertebrae may be involved resulting in destruction of the anterior bodies which leads to wedging and a localised kyphosis. There is usually an associated paraspinal mass (abscess) with lateral displacement of the paraspinal lines in the thoracic region.  A paravertebral abscess does not show in the lumbar spine but in tuberculosis a psoas abscess may be seen with bulging of the psoas muscle. Causes of infection are tuberculosis or pyogenic organisms such as staphylococcus, streptococcus, brucellosis or salmonella. The distinction between tuberculosis and pyogenic infection is not always possible. Some useful pointers are:

1. Tuberculosis

· other organs may be affected e.g. kidney, lung

· less new bone formation

· cold abscess may develop tracking along muscle planes especially the  anterior long ligament and eroding contiguous vertebrae

· may be multifocal – multiple vertebral involvement is usually due to tuberculosis.

· results in a marked gibbus deformity

2. Pyogenic

· induces a sclerotic bone reaction within the bodies

· less severe gibbus deformity

· usually only 2 adjacent vertebrae are affected.
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6. Changes in vertebral density

Normal vertebral bodies are of the same density throughout with a white cortical line around the edge. The trabecular pattern is evenly spread through the body.

Changes in density may be caused by bone destruction or by sclerosis.

 Causes of vertebral body destruction:

· infection

· tumour - metastases

· myeloma

A destructive lesion in a vertebral body will eventually lead to collapse of the body. This is often the cause of symptoms. 

[image: image83.jpg]


[image: image84.png]


[image: image85.png]



Causes of vertebral sclerosis

· Metastases, usually from prostate or breast. Lytic metastases may become sclerotic following treatment.

· Lymphoma, more frequently seen in Hodgkin’s disease. Normal sized body.

· Infection, especially if low grade. Associated with disc space narrowing and a paraspinal mass

· Pagets disease – usually a single body which is expanded with a thickened cortex and coarsened trabeculation.

· Haemangioma – sclerosis is accompanied by a coarsened trabecular pattern mainly in a vertical direction producing a typical striated appearance

· Sickle cell disease
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7. Back pain

Back pain is a very common complaint and causes much suffering. Women in Ghana complain frequently of waist pain. However, the cause is seldom apparent on plain films. Changes related to age commence at a relatively young age in the form of spondylosis.  Plain films are not often helpful in showing the cause of the symptoms as spondylosis is commonly seen on plain films in middle aged & elderly patients. Its presence does not necessarily mean that it is the cause of the patient’s pain. A large disc prolapse may be present but the plain films may be normal. Conversely, disc space narrowing does not mean that there is a significant disc prolapse present. 

In chronic back pain with no pointers to indicate infection or neoplasm X-ray is not indicated routinely. However, imaging is indicated in patients with features which may indicate more serious pathology. Pointers are:

:

· onset under 20 or over 55 years of age

· sphincter or gait disturbance

· saddle anaesthesia

· severe or progressive motor loss

· widespread neurological deficit

· previous carcinoma anywhere in the body

· systemically unwell

· immunosuppression

· weight loss

· intravenous drug abuse

· steroids

8) Neurological features

Signs of cord or root compression may be caused by:

· Tumours – primary or secondary

· Infections – paraspinal abscess, subdural or epidural abscess

· Prolapsed intervertebral disc

· Enlargement of a vertebral body by Pagets disease

· Trauma

· Congenital abnormality

· Spinal stenosis of any cause

· Syringomyelia

Plain films may be helpful by showing;

· paraspinal mass

· bony destruction – of any part of a vertebral body.

· scalloping of vertebral body – concave appearance of the front of back of a body due to pressure erosion

· narrowing (thinning) of the pedicles and increase in distance between the pedicles  due to widening of the spinal canal in tumour or syringomyelia.
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Magnetic resonance is the best method of imaging the spinal canal and its contents. Tumours show as low signal on T1 and high signal on T2. They enhance after gadolinium. Syringomyelia is well shown as are infections and prolapsed intervertebral discs. Images can be obtained in sagittal, coronal and transverse planes.

Computed tomography is of less value but if the level of involvement is known this area can be targetted. It may show bone changes, calcification and uptake of contrast. If a tumour is of high density e.g. meningioma, it may show but CT imaging of the whole spine is never justified, the radiation does is huge and the examination is seldom helpful. If magnetic resonance is not available, myelography is more likely to be helpful.

Myelography is now almost obsolete in many countries but where provision of magnetic resonance imaging is poor it is still a valuable investigation. Fluoroscopy is needed. Omnipaque, a non-ionic contrast is injected at L3/L4 level into the spinal canal. By positioning the patient it can be made to outline the whole spinal canal in stages, if care is taken. Minor reactions are frequent such as headaches or backache, and occur in 50%. 

The examination is contraindicated in the presence of bleeding disorder or local skin infection. An absolute contraindication is raised intracranial pressure as it may result in coning. If there is marked spinal stenosis it may be technically very difficult or impossible, also following previous surgery, when MRI is the investigation of choice
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Mass lesions in the spinal canal are classified according to their location as:

Extradural

Intradural
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Intramedullary
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The nature of an intraspinal mass may be partly inferred by myelography. It is usually possible to tell whether a mass is extradural, intradural or intramedullary.

Intradural masses displace the spinal cord and nerves smoothly around it.

Extradural masses e.g. disc prolapse, metastatic mass, or abscess, displace the theca away from the bony margins of the spinal canal & compress the theca and nerve root sheaths. The nerve roots show a bunched up appearance.

Intramedullary lesion cause widening of the cord 

If the lesion is large there may be complete obstruction to the flow of contrast

ANGIOGRAPHY:

Spinal angiography (selective) is sometimes performed for angiomas, and haemangioblastomas but is a highly specialised procedure.

ULTRASOUND:

Is used in babies to detect closed spinal bifida when there are other features to suggest it, or to characterise a swelling which may be arising from the spine such as meningocele.
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Tripod fracture lines
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Mechanism of a blow out fracture. The increased pressure in the orbit causes the floor to rupture further back than the orbital margin which will be intact on the plain films.





This causes soft tissues from the orbit to prolapse into the upper part of the maxillary antrum.  This shows as an opacity in the upper antrum which resembles the shape of a tear drop.
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PA view of the mandible in a child who presented with a large mass involving the R mandible. This film shows a large destructive lesion in the mandible with complete destruction of part of the ascending ramus and infiltration of the horizontal ramus. This was a Burkitts tumour 
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Floating tooth on the L side. There is a lone molar tooth unsupported by bone, destroyed by a large tumour.
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A different patient presenting with a large bony mass in the mandible. Plain film showed a destructive lesion in the mandible. Ultrasound of the abdomen revealed a large renal carcinoma. The mandibular lesion was a metastasis.
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PA view of the mandible in a 30 year old showing a large lytic lesion in the L mandible





Oblique view showing the lytic lesion which has a well defined margin and multilocular appearance (arrow) in places (soap bubbles)  This was an ameloblastoma
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Posterior vertebral body line








Facet joints





Spino-thalamic line





3 lines which should be examined carefully to make sure they are intact following trauma.





The 3 fracture lines described by Le Fort in  severe facial fractures.
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The elephant as seen on the OM view of the facial bones. It follows the outer wall of the maxillary antrum to the undersurface of the zygomatic arch.





Fronto-zygomatic suture





Floor of orbit





Zygomatic arch





Lateral wall of maxillary antrum
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Fronto-zygomatic suture





Floor orbit





Zygomatic arch





Lateral wall maxillary antrum





Normal
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Anterior longitudinal line





Fracture in horizontal ramus and opposite ascending ramus





Double fracture on the same side 





A double fracture through the symphysis mentis is unstable. The central fragment may fall backwards and obstruct the airway





Fractures through both condylar necks
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                 Occipital bone








Arch of  C1 (which shows a fracture line)





          Spinous process








 Spino-laminar  junction








 Facet joints, should be parallel and fit snugly  together without a  gap





Anterior displacement of one vertebral body which is lying outside the confines of the lines





Backward displacement of one vertebral body





Body C1








Odontoid process (peg)








Normal appearance at C2





Normal soft tissues (may be widened with a fracture) 








Intervertebral disc








Posterior body line





Normal vertebral body (C5)
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Normal appearances of the odontoid on the lateral projection








Odontoid process





Body C2





Body C1





Normal soft tissues





     Open mouth AP view of C1/C2
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Odontoid process





Facet joints between C1 & C2








Jaw (elderly patient with no teeth)





Lateral mass


C1





Edentulous  upper alveolar margin
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Line drawn joining spinous processes








Line drawn along lateral bodies








Pedicle





Alignment lines AP film





Widening of the gap between the spinous processes in fracture dislocation





Lateral mass C1 should not overhang C2
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In this patient following trauma there is dislocation of the facet joints bilaterally. This results in “locking” of the facets.
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In this patient there is reduction of the disc space at C5/C6 with disruption of the anterior and posterior body lines. There is also widening of the space behind the body at C5 where the superior articular facet of C6 should lie. This was a case of unilateral facet joint dislocation. This would be well seen on oblique views. The displacement is not as great as in bilateral dislocation





       Normal


           facet














       Dislocated


             facet








�





Normal facet joint





Abnormal widening
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A patient admitted following injury to the cervical spine. There is an obvious fracture of the arch of C1. On counting the bodies only 5 are completely included. This not acceptable. The whole cervical spine should be included down to T1 





Same patient, several weeks later. This time the upper body of T1 is included which shows irregularity. There is widening of the facet joints at this level (dark arrow) and a large gap between the spinous processes (white arrow). Fracture/dislocation at C7/T1, a common site for injury, was missed on the initial attendance. It demonstrates the importance of including the upper body of T1 on the film.
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A patient with fracture of the odontoid process. Note the backward displacement of the peg the anterior line of the bodies lying in front of both the peg and C1 .





Normal appearances of the odontoid with the front of the odontoid following the anterior line of the vertebral bodies.
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In this patient there is widening of the soft tissues anterior to the bodies of C1 and C2. A fracture is present in the arch of C1 but this is not causing the haematoma anteriorly. There is also a fracture through the odontoid process, seen more clearly on the AP peg view.
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Normal width of the soft tissues.





Fracture at the base of the odontoid process seen on the AP view through the open mouth (peg view)
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This elderly lady suffered a fall. She complained of pain in the neck. This was the lateral view taken . It was thought to be normal but there is a vague lucency in the arch of C2.. This is suspicious for a Hangman’s fracture (fracture through the arch of C2) This is often a difficult fracture to spot because the fracture lines are not  usually superimposed, the fracture passing differently on the other side.





Film taken a week later. The fracture is now more obvious and there is loss of alignment with a little forward slip of C2 on C3. There is also a haematoma in the soft tissues anteriorly. This is the appearance of a Hangman’s fracture, a fracture through the posterior arch of C2.
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Fracture lines, not superimposed





Soft tissue swelling
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Fracture vertebral body





Fracture lamina





CT upper cervical vertebra showing fractures through the body and  the posterior arch (lamina)
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Early degenerative disc disease with reduction of disc space. There are posterior osteophytes (arrow), not clearly seen on this reproduction





In this patient with neck pain there is considerable reduction of the disc space at C4/C5 but normal appearance of the spine. This may be early degenerative disc disease but injury can produce disc space narrowing (whiplash) so look carefully at the bodies for signs of bony involvement. Infection may also present with loss of disc space before bone changes become visible on X-ray . This patient had degenerative disc disease.





Bony spurs.











Loss of disc space





Spondylosis. Loss of disc space and bony osteophytes
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Magnetic resonance imaging in a patient with neurological signs. There is narrowing of the spinal canal due to bony hypertrophy in the mid cervical region with impingement on the spinal cord which shows slightly higher signal indicating oedema.
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A patient presenting with severe neck pain. X-ray shows destruction of the body of C3. The disc spaces are not involved which would be the case if due to infection. Chest X-ray revealed a primary carcinoma of the bronchus. This was a metastasis.





A 24 year man with neck pain. X-ray shows complete destruction of the body of C5 with preservation of the discs. Chest X-ray revealed multiple metastases. This was also a metastasis
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Lateral  soft tissue view (STV) of the neck. It shows a large mass in the naso and oro-pharynx. The soft tissues anterior to the bodies C1-C4  should not  exceed 5-6mm in width as in the image on the R. The soft tissues in this patient are considerably  greater than this. The cause was a large malignant tumour mass.
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Normal soft tissue width
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Prevertebral soft tissue swelling in 12 year old girl who complained of pain with difficulty swallowing. She also had a fever. The swelling contains a small pocket of gas ( short arrow). It is displacing the trachea anteriorly. There was no foreign body and this was due to infection with an anaerobic organism





Normal STV neck for comparison. 





The lung apices are  often projected over the lower neck region
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Trachea





     Epiglottis





     Pyriform  


            sinus

















       Trachea
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A linear opacity in the prevertebral space in the  oesophageal region. This was a fish bone impacted in the upper oesophagus





In this patient there is a small opacity associated with a large prevertebral swelling. There was an impacted fishbone in the upper oesophagus(arrow) which  had penetrated the wall of the pyriform sinus causing a prevertebral abscess.
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A large mass on the R side of the neck which is narrowing the trachea. It was a tumour arising from the pyriform sinus.
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A large soft tissue mass arising in the lower neck. The trachea (arrow) is displaced to the R. It was a large goitre.





Lateral view showing that the mass is anterior. There is a little associated narrowing of the trachea.
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Doppler ultrasound of the common carotid artery. The velocity of flow within the confines of the “box” can be measured at selected points. Turbulence will be seen by change in colour and plaques show as peripheral wall defects projecting into the lumen.





Nasopharynx

















Pyriform fossa








Trachea








        Oro-


   pharynx





Epiglottis





     Palate





Prevertebral soft tissue space





          Lateral pharynx





Mass arising from the R pyriform sinus








Trachea
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Spinous process














Disc space











Posterior rib








Pedicle
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Lateral lumbar spine..





                         12th rib                  











                    Body of L1








                 Facet joints





 Intervertebral foramen





           Disc space L3/L4





                            Pedicle
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AP view showing a small paraspinal bulge. This was in a patient following severe trauma and was due to a paravertebral haematoma





Lateral film in the same patient showing a dislocation at this level.
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CT scan showing a fracture through the body and arch posteriorly. There is a large displaced fragment lying within the vertebral canal 
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Congenital scoliosis in this case due to  hemivertebrae in the lower thoracic spine. The pedicles at T11 & T12 on the L side are absent.
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Degenerative disc changes (spondylosis) throughout the lumbar spine. There are lateral bony spurs and reduction of all the disc spaces.
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Lateral lumbar spine showing reduction of all the disc spaces with small anterior and posterior bony spurs due to spondylosis.





Lateral lumbar spine showing no obvious bony spurs but the discs are abnormal showing central lucencies due to a vacuum effect and gas in the disc. This is due to degenerative disc disease.





Lines used to assess spinal stability
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Spondylolisthesis of L4 on L5. The amount of slip is between ¼ and ½ of the body width. This makes it a grade 2 slip. There is considerable loss of disc space and sclerosis in the opposing end plates due to secondary degenerative changes.
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There is a gibbus deformity at L2/L3 with destruction of the disc space and the adjacent endplates. This indicated infection. It was a case of tuberculosis





AP film of a patient who presented with paraplegia. The lateral film showed  bony destruction of the body of T10 with loss of disc spaces and gibbus deformity. This AP view shows a large paravertebral abscess with bulging of the paraspinal lines. This was another patient with tuberculosis of the spine (Potts disease)





This is the lateral view of the thoraco-lumbar spine in a young patient with sickle cell disease. The patient presented with severe back pain and pyrexia. There is abnormality of 2 vertebral bodies (L1 & L2). There is compression of the bodies and loss of disc space at L2/L3. The bodies anteriorly look a little ill defined and the loss of disc space suggests infection. This was thought to be due to Salmonella infection.
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Another case of pyogenic infection in the spine in a patient with sickle cell disease. The bodies show some osteoporosis and there is loss of disc space. There is  only a little gibbus deformity.
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Decreased density in a vertebral body with compression fracture. This was due to a metastasis.





This lateral cervical spine film shows a large lytic lesion in the body of C2 but also involving the spinous process and laminae. This was an aneurysmal bone which responded well to radiotherapy





A lytic lesion may completely destroy a vertebral body as in this case. It is sometimes seen in histiocytosis in children. In adults it is usually due to a metastasis as in this patient.
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Higher signal in the central cord  at the level of osteophytes 
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Normal atlanto-axial joint should not measure over 3mm in width in adult, 4mm in children.





Dislocation of the atlanto-axial joint with widening of the pre-dental space





Normal appearances of the soft tissues.
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STV neck view in a patient with a huge anterior neck swelling. This is causing considerable tracheal narrowing (arrow). It was due to carcinoma of the thyroid gland. There were lung metastases present.
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“Scotty dog” appearance on oblique view. The defect passes through the neck of the dog, the pars interarticularis





               Transverse


                   process





                     Pedicle





     Inferior articular


                      process





Pars interarticularis





Infection beginning anteriorly and spreading underneath the anterior spinal ligament involving several bodies. Common in tuberculosis





Infection beginning centrally, extending in all directions, commoner in pyogenic infection





Infection beginning adjacent to an end plate with early involvement of the disc. Common in pyogenic and tuberculous infection





AP and lateral films showing dense vertebral bodies which are not enlarged. The disc spaces are not affected. There are no abnormal striations, the trabeculae are obscured. These patients had prostatic metastases.





AP film of the thoracic spine showing a single dense vertebral body. It is not enlarged and the trabeculae are obscured. There is a paraspinal soft tissue mass most obvious on the R (arrow). The disc spaces are not involved ruling out infection. This was a case of lymphoma.





AP lumbar spine in a youngster with sickle cell disease. The bodies show patchy sclerosis.
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Missing pedicle may be the only clue. Think of metastasis or myeloma





Paraspinal mass. Think of trauma, infection or tumour such as lymphoma.





Thinning of the pedicles. Think of slow growing intraspinal space occupying lesion such as a benign tumour.





Scalloping of the bodies. Think of  benign tumour or chronic lesion such as syringomyelia.
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AP view of lumbar  myelogram showing a normal appearance. The linear filling defects are due to the nerve roots. This investigation when confined to the lumbar spine and performed to show root compression in disc prolapse is called a Radiculogram.





Lateral view of myelogram showing the relationship of the canal to the vertebral bodies. The contrast column will be displaced backwards in disc prolapse
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Cord





Dura











Mass lying outside the dura











Spinal canal





Extradural mass displacing the cord.  Lesions to consider are:


Prolapsed disc


Metastasis, myeloma, lymphoma


Neurofibroma, neuroblastoma


Meningioma


Haematoma


Abscess





�





Pedicle             Cord








Dura











Spinal canal








Mass lying within the canal, inside the dura, outside the cord





Intradural mass displacing the cord. Lesions to consider:


Meningioma


Neurofibroma


Metastasis from CNS primary or lymphoma


Subdural empyema
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Spinal canal








Dura





Mass within the spinal cord





Cord





Intramedullary mass causing increase in diameter of the cord. Lesions to consider are:


Haematoma


Ependymoma, astrocytoma


Dermoid


Syringomyelia in cervical region


Acute infarction


Inflammatory swellings – transverse myelitis, schistosomiasis
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