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CONSENSUS STATEMENT
CURRENT CONCEPTS OF CLINICAL EFFICACY OF MRI

AUSTRALIAN POSITION, MAY 1988

This consensus statement is largely based on the experience
gained at the MRI units at the four hospitals which have
operated scanners in the MRI program. It reflects the
considered opinion of the radiologists responsible for the
MRI services at those hospitals. Account has also been taken
of relevant overseas data(l-8). This collection of opinion
relates particularly to comparison with other imaging
modalities. The specific comments will require further
consideration as technical developments with MRI become
available, additional experience is gained with gadolinium
contrast material and additional data are obtained on the
influence of MRI on patient management.

A) GENERAL

GENERAL COMMENTS ON MRI EFFICACY

MRI is, at present, largely a tertiary, complementary
diagnostic imaging modality.

It is used either to improve diagnostic accuracy when other
tests are negative or equivocal, when there is strong
clinical suspicion of disease, or to improve surgical or
other management planning when the diagnosis is already
known.

In some situations (eg syringomyelia, congenital spinal
disease, posterior fossa/cerebello-pontine angle tumours) it
may entirely replace other tests (eg myelography, air
contrast, CT) which are substantially less accurate and/or
more invasive.

In other situations (eg hemispheric brain tumours, lumbar
disc protrusions) when other tests, such as CT, can be as
accurate, MRI is not usually or initially indicated because
it is currently more expensive and of limited availability.
However, balanced against this is the fact that it does not
expose the patient to potentially harmful ionising radiation
or to adverse reactions from iodinated contrast media.

MRI is not indicated for screening of asymptomatic or mildly
symptomatic patients because of the present lack of
understanding of the range of 'normal ageing' appearances,
and their lack of correlation with patient management and
outcome.
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MRI images depend on complex, widely variable and, as yet,
incompletely understood parameters. There is concern that
this may result in false positive diagnoses, especially where
MRI is used alone as a screening test, or used as the initial
test.

An alternative view, especially in the USA, is that as MRI is
more sensitive than other methods in the detection of most
structural macroscopic disease of brain and spine, it should
be used as the initial imaging test, with any abnormal
results being further characterised by CT or other tests. In
view of the current Australian availability (6 MRI units and
nearly 200 CT units) and cost (MRI examinations cost 3-4
times as much as CT examinations) and the sometimes limited
therapeutic impact, this approach is not supported. Future
significant changes in costs, accuracy or therapy would
require review of this position.

For several reasons (availability, cost, medical and
diagnostic efficacy), the specific comments on indications
for MRI which follow are based upon the assumption that MRI
is a tertiary and complementary imaging examination,
requested only by independent specialists for appropriate
indications.

OTHER GENERAL POINTS

Contrast enhancement in MRI

Paramagnetic contrast agents such as gadolinium - DTPA
may improve both sensitivity and specificity of MRI in
particular disease situations (eg meningeal disease,
meningioma, spinal tumour).

- These contrast media are not yet commercially available
in Australia except under research conditions.

Patient acceptance of MRI

- While a significant proportion of patients find an MRI
examination to be unpleasant, less than 1% have refused it
due to claustrophobia.

Patient safety

- The presence of heart pacemakers, ferromagnetic
intracranial aneurysm clips, and ferromagnetic foreign bodies
in the orbit are the only absolute contraindications to MRI
examination.
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- Metallic surgical prostheses cause local image artefact
but have not caused heating or other problems.

The local environment of the MRI magnet and examination
room must be restricted to exclude loose metallic objects so
that these do not become projectiles in the magnetic field.

Other than these contraindications and necessary precautions,
no hazards to patients from MRI as a result of exposure to
magnetic fields and radiofrequency radiation have been
demonstrated.

MRI in Pregnancy

The risk to the fetus from MRI is unknown, and while no data
suggesting hazard have been published, its use in examination
of pregnant women is not recommended.

B) SPECIFIC APPLICATIONS OF MRI

MRI OF THE BRAIN

MRI of Brain Tumours

i) Hemispheric (Supratentorial) Tumours

Technically adequate CT can be as accurate as MRI and
is the preferred examination. MRI is only required if
CT is negative or equivocal and strong clinical
suspicion persists. The major limitations of MRI are
inaccuracy with calcified lesions or with subarachnoid
space disease, and difficulty in distinguishing
between tumour, oedema or other lesions. Small and/or
calcified meningiomas may not be readily demonstrable
by MRI.

ii) Brainstem, Pituitary, Cerebello-Pontine Angle, Skull
Base and Foramen Magnum Tumours

MRI is preferred as the initial imaging examination as
it is most accurate method, and also provides
multiplane images for management purposes.

iii) MRI may be useful for multiple plane display of
already diagnosed tumour for surgical or other
management.
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MRI of Cerebrovascular Disease

i) Acute stroke management usually requires CT alone as
an imaging procedure. MRI is not usually necessary.

ii) Mid-brain/Posterior Fossa Stroke is more accurately
diagnosed by MRI if imaging is required for patient
management.

iii) Cerebrovascular Malformations are usually accurately
shown by CT, with the exception of 'cryptic' or
cavernous haemangiomas when MRI is more accurate and
is the preferred examination.

iv) Lacunar Type Lesions are most accurately shown by MRI,
especially in mid-brain and brain-stem, when imaging
is required for clinical management.

MRI in Multiple Sclerosis (MS)

i) Clinically Definite MS

MS is primarily a clinical, not an imaging
diagnosis

MRI is not usually required for confirmation of a
clinically definite diagnosis.

- If an imaging procedure is required, MRI is the
procedure of choice.

CT is adequate to exclude other differential
diagnoses, if necessary.

ii) Clinically Possible or Probable MS

MRI is the imaging examination of choice to
confirm clinically possible/probable diagnosis when
this is necessary for management.

However, abnormalities shown by MRI are not
specific for MS. Both false negative results
(especially in younger age groups or early in disease
course) and false positive results (especially in
older age groups) occur.
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MRI in other Demyelinating Diseases

- Where clinical selection is possible MRI is the preferred
examination, but in practice an indefinite clinical
presentation will result in an initial CT examination, with
MRI for additional information.

MRI in Temporal Lobe Epilepsy (Complex Partial Seizures)

- MRI is the preferred examination especially where surgical
management is under consideration.

- CT is usually sufficient for other forms of epilepsy.

MRI in Acute Cerebral Trauma

- CT is the preferred examination because of its greater
accuracy in detection of acute haemorrhage and because of the
difficulties of managing sick or restless patients in the MRI
unit.

MRI in Dementia

- This is a clinical diagnosis and if imaging is required, CT
is adequate. MRI is at present considered a research
investigation only.

MRI in Subarachnoid Haemorrhage

- MRI is not indicated.

MRI in CNS Infection (Cerebritis, Encephalitis, AIDS)

- MRI is more accurate than CT and is the preferred
examination.

- MRI is not accurate in detection of meningitis, meningeal
infiltration or disease of any aetiology. Contrast enhanced
CT is preferable.

MRI of Orbits

- CT is the preferred examination, as movement artefacts
reduce MRI image quality and accuracy.

MRI of Congenital Disease and Obstructive Hydrocephalus

- MRI is the preferred examination for third ventricular,
aqueduct or foramen magnum lesions. Its value in the
so-called 'normal pressure hydrocephalus' is not proven.
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MRI of Difficult Diagnostic Problems

- MRI may be indicated when diagnostic results of CT or
angiography or other tests conflict with experienced and
appropriate specialist medical opinion.

MRI OF THE SPINE

The sagittal display possible with spinal MRI is a major
advantage over CT and the avoidance of spinal injections a
major advantage over myelography.

Syringomyelia and Congenital Disorders

- MRI is the preferred examination and is able to replace
both myelography and CT.

MRI of Spinal Tumours

i) Surface coils, suppression of motion artefacts and a
complete Tl to T2 range of images are necessary for
adequate MRI of spinal tumours. Different types of
MRI unit with varying field strengths may different
image quality and accuracy and thus reliability in
diagnosis of spinal tumours.
Technically inadequate or equivocal studies should
always be complemented by conventional myelography
and/or CT.

ii) MRI is, in the most favourable circumstances, able to
accurately show cord, subarachnoid space, and adjacent
extrathecal tissues, and is then able to replace
myelography and/or CT and be the initial and only
imaging test.

iii) MRI is well suited to the demonstration of extradural
metastatic cancer, where it avoids painful multiple
spinal injections, and is able to show multiple sites
of involvement. Availability of MRI units is the
major limitation for this presentation - diagnosis and
treatment is required on presentation to avoid acute
spinal compression and irreversible paraplegia.

Accurate localisation of the level of the disease is
desirable to avoid unduly prolonged MRI examinations.

iv) MRI of small or multiple subarachnoid tumours (eg
'drop' metasteses) is not as accurate as myelography.
Gadolinium enhancement may improve MRI accuracy.
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MRI of Cervical Myelopathy

- MRI is accurate in identifying the level and extent of cord
compression and is able to replace myelography or CT.

MRI of Cervical Radiculopathy

- CT/myelography is the examination of choice as MRI is as
yet unable to consistently identify nerve roots adjacent to
dense bony osteophytes.

MRI of Low Back Pain and Sciatica

- Technically adequate CT is as accurate as MRI for lumbar
disc protrusion and is the examination of choice. MRI may be
useful if CT is equivocal and clinical suspicion is strong.

- Low back pain alone is not an indication for MRI or CT as
they seldom contribute to patient management.

- Post-surgical 'failed back' examination for the
differentiation of recurrent disc or fibrosis is inaccurate
by both CT and MRI.

- Evaluation of disc degeneration by MRI is at present of
questionable value, as the significance of signal
alterations, especially in older age groups, is unknown.

MRI OF ABDOMEN

- MRI has a limited role. It is a complementary test when
the many other available tests are equivocal and strong
clinical suspicion exists. It is not a primary diagnostic
method. MRI image quality is degraded by motion artefact in
this region.

MRI of Liver

- The role of MRI is still being established. Other tests
are often more accurate, and there are conflicting reports of
MRI adequacy.

- High field MRI effectiveness is poor due to motion
artefacts, but it may be accurate in characterising benign
haemangioma of liver and in excluding multiple metastases
when surgery is planned.
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- Mid field MRI may be less prone to motion artefacts, and
may prove to be as accurate as any other test for metastatic
disease.

MRI of Kidney

- CT is the preferred method of examination. MRI of kidney
may be useful to show renal vein extension in already
diagnosed cancer of the kidney.

MRI of Adrenals

- CT is the preferred method of examination.

- MRI of adrenals may be able to characterise non-functioning
adrenal adenomas and thus alter patient management.

MRI of Abdominal Vessels

- MRI can be useful to define patent or occluded arteries and
veins (eg surgical shunts) non-invasively if ultrasound is
unavailable or equivocal.

MRI OF THE PELVIS

While MRI can display disease in multiple planes there is
still insufficient experience to know if, in comparison with
other tests (especially ultrasound and CT), MRI provides any
better diagnosis or staging which alters management.

Despite several optimistic overseas reports on the accuracy
of MRI for staging purposes, for example in cervical cancer,
it is felt that further experience is required before any
firm recommendation can be made.
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MRI OF THE MUSCULO-SKELETAL SYSTEM

MRI of Joints

MRI of joint regions (knee, hip, ankle, shoulder,
temporomandibular) appears to be accurate in showing
diseases of articular cartilages, subarticular bone, and
adjacent ligaments, and may be able to avoid or reduce
the need for arthrograms and arthroscopy.

MRI of Bones/Marrow

- MRI is accurate in the diagnosis and staging of tumours
and infections of bone and bone marrow. Its use is
especially of value in patients where other tests are
equivocal and there is a strong clinical suspicion.

MRI of the Soft Tissues

MRI has great potential in the imaging of soft tissues
and can demonstrate mass lesions in multiple planes,
enabling more precise surgical or therapy planning.

MRI OF THE CARDIOVASCULAR SYSTEM

At present, MRI of the heart is not indicated as it is
unable to produce equal or better diagnostic and
management results than the many other current tests
(ultrasound, nuclear medicine, angiography).

Future improvements in gating and pulse sequences will
probably provide better images and functional data which
will then need to be evaluated against other tests.
Overseas reports suggest that congenital cardiac
disease, in particular, may then be best studied by MRI.

MRI is a complementary method of demonstrating
pericardial and intra-cardiac tumours.

MRI may be of value in the diagnosis of aneurysm and
dissection.
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MRI OF NECK, NASOPHARYNX AND SINUSES

Multiplanar MRI may be useful for staging cancers of
nasopharynx, mouth, etc to show the extent of direct and
secondary spread.

MRI IN PAEDIATRICS

MRI of anatomical regions and diseases, as outlined
above, is of equal or greater benefit in paediatrics as
it may enable use of invasive alternative tests, such as
angiography or myelography, to be avoided. Such tests
have potentially greater risks in children than in
adults.

Movement artefact is an increased problem in MRI of
children, who frequently require sedation or
occasionally anaesthesia.
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