
 

 

 

MAGNETIC RESONANCE IMAGING 

 

“Wing of a Roller”, Albrecht Dürer, 1512. Watercolour and gouache on vellum. Graphische 

Sammlung Albertina, Vienna, Austria. 

 



“What Descartes did was a good step. You have added much several ways, and especially in 

taking the colours of thin plates into philosophical consideration. If I have seen further it is by 

standing on ye shoulders of Giants”  

 

Sir Isaac Newton,  

Letter to Robert Hooke, February 5, 1675  

 

Sir Isaac Newton was probably the greatest scientific mind in history until the birth of Albert 

Einstein in 1879. It is no exaggeration to say that almost everything we do in the modern world 

has its foundation based on his awe inspiring scientific achievements. He was the brightest 

shining light of a constellation of brilliant scientific thinkers that emerged in Europe in the 

Eighteenth century, a period of history now known to us as “the Age of Reason” or simply “The 

Enlightenment”.  

 

To understand the significance of these thinkers’ contribution to the modern world one needs to 

not only understand the significance of their work but also the context of the times in which they 

lived. In the few immediate centuries before Newton’s time an astonishing cultural re-awakening 

had taken place that illuminated what has traditionally been described as “the Dark Ages”, a 

period of time marked by religious dogma and extreme superstition that had largely stifled all 

scientific enquiry since the fall of the Roman Empire. This reawakening or “rebirth”, known as 

the “Renaissance”, was characterised most strongly in the Arts. Prior to this period the purpose 

of art was not to depict the world as it was, but rather to depict ideas or a philosophy, usually of a 

religious or moral nature. In the Renaissance a new scientific rigor was applied to art that 

depicted the world exactly as it was, and for the sake of its own beauty rather than the beauty of 

some abstract idea. Albrecht Dürer’s “Wing of a Roller” is a supreme example of this new rigor. 

Its stunning beauty shows through with a representation of all the hues of the spectrum of light. 

Nothing even approaching this degree of scientific accuracy had previously been depicted in art. 

Its look is entirely modern. Dürer’s thinking however remained in many ways medieval. The study 

of the bird’s wing was in large measure meant as a model for his depiction of angels. 

 

This new vision of art set the tone for subsequent generations which would come to full fruition in 

the sciences during the subsequent Enlightenment. Among Sir Isaac Newton’s greatest 

achievements, outside of his work on gravity and mathematics was his work on the nature of light. 

Most of his contemporaries, apart from Robert Hooke, acknowledged him as the foremost 

scientist of their day. Hooke however pursued a particularly vitriolic argument with him in regard 

to priority of discovery of certain aspects of the theory of light. Newton in true Renaissance spirit 

had the ability to see further than most in everyday objects about him. As a young man his interest 

in the nature of light was sparked one afternoon by a beam of light refracted through a bird’s 

feather. “A feather or black riband put between my eye and the setting Sun makes glorious 

colors”, he recorded, as if to echo a vision of the spectrum of colours in Durer’s “roller”.  

 

Not only did he see the beauty of this phenomenon but he thought about it deeply. He would see 

further than any before, later evolving his observations into a modern theory of the nature of 

light. His famous reply to Hooke, who was disputing priority in aspects of the theory, has gone 

down in history as one of the greatest and most generous examples of scientific humility and 

modesty, “If I have seen further it is by standing on ye shoulders of Giants”. This phrase has 

come to stand for the debt of acknowledgment we must all show to the work of our predecessors. 

However when we look more carefully into the circumstances of the Newton and Hooke debate a 



very different picture begins to emerge. The real Isaac Newton was not a magnanimous man, 

indeed he was quite the opposite. He lusted after power and self-promotion with an 

uncompromising viciousness. Historian and recent biographer of Newton, Michael White has 

pointed out that there are no reliable extant portraits of Hooke, a curious fact in view of his 

scientific eminence. In fact contempory accounts of him suggest that he was so stooped and 

physically deformed that he in fact had the appearance of a dwarf. The immortal phrase 

“standing on ye shoulders of giants” was actually a cruel and sarcastic remark dressed up in the 

false flattery and mocking friendliness characteristic of the times and of Newton in particular!  

  

In the 21st century we stand poised to see further than ever before, further than could ever have 

even been imagined by the men of the Enlightenment. Our astronomers now “see” almost to the 

origin of the universe itself and at the other end of the spectrum our physicists have “seen” 

quarks, the basic constituents of the universe. In the field of medicine the latest advances allow us 

to see further than ever before into our own bodies. We only see all of these wonders by virtue of 

the fact that we “stand on the shoulders of giants” like Durer, Hooke, Newton and many others 

since their time. After a period of long “dark ages”, modern wonders such as the MRI scanner 

have greatly expanded our ability to see further. Hopefully we do so with a little more humility 

than that shown by Sir Isaac! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Self-Portrait, oil on canvas, 1500, Albrecht Durer  



MAGNETIC RESONANCE IMAGING 
 

Introduction 

 

MRI scanning provides the best imaging modality for many tissues, especially the nervous  

system. 
 

It avoids the risks of ionizing radiation and although allergic reactions are possible to 

gadolinium, these are less common than allergic reactions to iodinated contrast.    

 

It does however have its own unique contraindications and adverse effects. 

 

There are significant safety issues to consider when scanning a patient and it is essential important 

that correct procedures are followed for every patient who needs an MRI scan.  

 

MRI scanning is an expensive resource in terms of time, staffing and cost.  

 

Magnetic resonance imaging is becoming widely available in Australian EDs and consequently its 

availability is increasing and its indications are expanding.    

 

The most common indication for MRI in the Emergency Department is suspected spinal cord 

pathology. 

 

History 

 

The original name for the medical technology was nuclear magnetic resonance imaging (NMRI), 

but the word nuclear was dropped to avoid the negative connotations this word had among the 

“lay” public.  

 

Scientists still use NMRI when discussing non-medical devices operating on the same principles. 

 

Physics 

 

MRI Scanning is a technology that uses an extremely powerful magnet and an applied radio 

frequency (when “scanning”) to collect signals from a patient to produce images. 

 

3 Tesla = 30,000 gauss. The Earth’s magnetic field = 0.5 gauss. A 3 Tesla machine therefore can 

generate a magnetic flied that is 60,000 times at strong as the Earth’s! 

 

MRI exposes the patient to 3 forms of electromagnetic fields: 

 

● A static magnetic field. 

 

● Gradient magnetic fields. 

 

● A radio frequency (RF) electromagnetic field. 

 



MRI involves imaging of the proton, the positively charged spinning nucleus of hydrogen atoms 

that are abundant in tissues containing water, proteins, lipids, and other macromolecules. Because 

of its spin and charge, a proton has a minute magnetic field and acts somewhat like a compass 

needle.  

 

When placed in a magnetic field, the proton assumes an alignment with respect to the field. 

Unlike a compass needle, a proton can align in two directions, either with or against the direction 

of the field.  

 

When radiofrequency energy at the appropriate frequency (called the Larmor or resonance 

frequency) is applied, protons aligned with the magnetic field absorb the energy and reverse their 

direction. When the delivered radiofrequency energy is stopped, the protons subsequently release 

the absorbed energy and “relax” back to the original alignment at a rate determined by the T1 and 

T2 relaxation times.  

 

The T1 and T2 relaxation times depend in a complex way on the physical and chemical 

characteristics of the tissue. In the process of relaxation, the protons produce a voltage (the 

magnetic resonance signal) in a radio antenna that may then be converted to a digital image. 

Because variations in T1 and T2 values are so much greater than variations in tissue density, MRI 

provides better soft-tissue contrast than plain radiography or CT. 1 

 

Tissues imaged 

 

MRI is especially good for imaging: 

 

1. Neural tissue, both CNS and peripheral nervous systems. 

 

2. Muscle 

 

3. Tendon 

 

4. Cartilage 

 

5. Cancellous bone / Bone marrow 

 

6. Solid abdominal organs. 

 

7. Vasculature: both arterial and venous.  

 

It has some limitations in imaging: 

 

1. Cortical bone 

 

2. Some air filled spaces: 

 

 ● Lung 

 

3. Movement artifact:   



  

● Moving objects generally create artifacts due to long sequence acquisition time. 

 i.e. imaging a liver, despite attempting breath-holds which is difficult for most 

 patients, and so the diaphragm moves in and out of the imaging plane.  

 

Certain techniques can help (i.e. cardiac imaging), but you are limited to certain 

quick sequences. 

 

Although somewhat air-filled, MRI can in fact image small bowel quite well 

depending on which sequences are used and how the images are acquired. 

Buscopan can also be used to slow bowel peristalsis and so reduce the amount of 

movement artifact. 

 

Modalities of MRI Scanning 

 

MRI images will be reported in terms of TI and T2 images, (or more technically “weighting”):  

 

“Sequences” have different ‘weightings” towards either of T1 or T2 but all images will have 

some degree of T1 and T2 signal, just to varying degrees depending on the exact sequence used.  

 

An image for example could be a “heavily T2 weighted image”. 

 

It is not necessary to fully understand the physics behind this terminology, but in broad terms it 

relates to the contrast of pathological tissues in comparison with normal tissues.   

 

As a generalization, pathological tissues contain relatively more water than normal tissue.  

 

1. T1 images: 

 

 A T1 weighted (anatomical) images will show this relative increased water content as 

 darker  regions. 

 

● These create high definition anatomical images with optimal tissue contrast 

 resolution. 

 

 ● In these images fat is white and water is black.  

 

2. T2 images: 

 

A T2 weighted (pathological) images will show this relative increased water content a 

brighter regions. 

 

● These images highlight pathological processes which generally have more water 

 content, (due to inflammatory edema). 

 

● Water is seen as white in these images. 

 

3. Angiographic images/ gadolinium enhanced: 



 

 Flow itself can alter the MR signal simply by moving the protons that have been exposed 

 to the  RF pulse. This can leave what is called a flow void phenomenon and using this, the 

 machine can create an angiographic image. 

 

MRA (or MRV) can be done with or without gadolinium contrast. Its use can create 

excellent images.  

 

 Gadolinium does not easily cross the blood-brain barrier - unless there is pathological 

 inflammation,  when it can do so more readily and therefore increase diagnostic accuracy. 

 

 It should be noted that gadolinium can be progressively deposited in all tissues in the 

 body. 

 

4. Diffusion weighted scans: 

 

 Diffusion weighted images assess water diffusion across cell membranes. When cells are 

 damaged normal water diffusion is impaired. Diffusion imaging can be used to define 

 areas of newly infarcted cerebral tissue.   

 

 These changes can occur as early as 10 minutes after infarction, and can persist for 

 around 7-10 days allowing radiologists to age the pathology  

 

5. Perfusion imaging: 

 

 This technique aims at detecting potentially salvageable neural tissue that lies within the 

 potentially reversible ischemic penumbra that surrounds a non-salvageable ischemic core.    

 

6. FLAIR: 

 

 Other MRI techniques can highlight different pathological processes. 

 

 One example is Fluid Attenuated Inversion Recovery that nulls fluid and can highlight 

 regions of periventricular demyelination. Compared with diffusion weighted imaging, this 

 looks more at interstitial fluid rather than intracellular fluid i.e. vasogenic oedema.   

 

Advantages and Disadvantages over CT Scanning 

 

Advantages compared to CT 

 

1. Much better soft tissue contrast, especially of neural tissue 

 

2. Avoids ionising radiation 

 

● Hence better for children and women of child bearing age. 

 

3. Avoids IV contrast agents, that are required for many CT images 

 



Disadvantages compared to CT 

 

1. Cost. 

 

2. Much longer scan times. 

  

● On average about 30-60 minutes. 

 

3. More patient anxiety: 

 

 ● Claustrophobic  

 

 ● Noise 

 

4. Electromagnetic complications and contraindications. 

 

5. Gadolinium associated toxicity in patients with significant renal impairment.   

 

6. Unsuitability for unstable patients 

 

 ● Patients are within an inaccessible and confined space for prolonged periods. 

 

7. Requirement for specialized MRI compatible equipment for monitored/ ventilated 

 patients.   

 

Indications  

 

General indications for MRI/MRA: 

 

1. Brain or meningeal pathology, including: 

 

 ● Infection/ encephalitis 

 

 ● Headache: 

 

  ♥ Generally following an inconclusive CT scan. 

 

● Epilepsy, (for investigation or monitoring)  

 

 ● Tumors: 

 

  ♥ Including acoustic neuromas. 

 

● Encephalopathies, including: 

 

  ♥ Toxic 

 

  ♥ Ischaemic 



 

  ♥ Metabolic, (eg Wernicke’s encephalopathy) 

 

● Stroke 

 

● Venous sinus thrombosis. 

 

● Demyelinating diseases. 

 

● Congenital malformations of brain or meninges 

 

2. Spinal pathology including: 

 

 ● Spinal infections, including osteomyelitis and epidural abscess. 

 

 ● Myelopathies, such as transverse myelitis 

 

 ● Demyelinating diseases. 

 

● Cervical spine trauma: 

 

♥ When clinical suspicion persists despite normal CT scan 

 

  ♥ With neurological signs/symptoms. 

 

 ● Sciatica 

 

 ● Cauda equina 

 

 ● Cervical radiculopathy 

 

 ● Spinal canal stenosis. 

 

 ● Congenital malformations of the spine 

 

3. Joints/ ligaments: 

 

 MRI provides excellent images of joints and is a good non-invasive alternative to 

arthroscopy.  

  

  Increasingly for muscular and ligamentous sports injuries   

 

4. Vascular: 

 

 Some vascular imaging may be done, including that for: 

 

 ● Carotid /vertebral artery dissections 

 



 ● Venous sinus thrombosis 

 

● Occasionally other vascular imaging in cases where patients have contra-

indications to CT scan with IV contrast. 

 

5. Muscle: 

 

● MRI provides excellent soft tissue definition in general, and some lesions such as 

 psoas  abscess may be better visualized than is the case with conventional CT 

 scanning.  

 

6. Bone: 

 

MRI has excellent capacity for imaging cancellous bone, and useful applications include 

the diagnosis of: 

 

● Occult fractures, (in particular of the hip or the scaphoid)  

 

● Osteomyelitis 

 

● Bone tumours 

 

7. Magnetic Resonance Cholangiopancreatogram (MRCP): 

 

  ● MRI can image the liver and biliary tract well. 

 

● It is often used following an inclusive ultrasound examination of these structures. 

 

● It is particularly useful for distal biliary tract obstruction which ultrasound cannot 

 reliably image. 

 

● Endoscopic ultrasound and ERCP are further alternatives.  

 

8. Cardiac: 

 

● MRI with specialized software for ECG gating is being increasingly utilized for 

 the diagnosis of many cardiac pathologies, including  myocarditis.  

 

ED Indications for MRI include: 

 

Specific indications for emergency/ urgent MRI from an ED perspective include: 

 

1. Acute suspected spinal cord pathology:  

 

 ● With or in selected cases without neurological signs or symptoms: 

 

  Including:  

 



♥ Spinal epidural abscess / paraspinal abscess   

 

♥ Spinal epidural hematoma 

 

♥ Spinal epidural malignancy.  

 

  ♥ Cauda equina  

 

2. Spinal trauma: 

 

● Usually in the clearing a cervical spine injury, when clinical suspicion remains 

 high, despite a normal CT. 

 

 ● In particular with neurological signs/symptoms. 

 

Note that the specific issue in these cases will be the detection of soft tissue injury, rather 

than bony injury, (which CT is generally better able to detect than MRI) 

 

3. Acute encephalopathies: 

 

Generally when CT scanning has not clearly indicated a diagnosis. 

 

● CNS infections 

 

● Toxic encephalopathies, (e.g. CO poisoning). 

 

● Ischemic injury. 

 

● Some metabolic disturbances, (Wernicke's encephalopathy). 

 

● Malignant lesions 

 

● Some vascular lesions (e.g. venous dural sinus thrombosis).  

 

4. Serious/ potentially life threatening soft tissue infections: 

 

● Psoas abscess 

 

● Necrotizing soft tissue infections. 

 

5. When CT scan is best avoided: 

 

● In selected patients for whom a CT scan with IV contrast or radiation is best 

 avoided. 
 

 

 

 



Contraindications 

 

There are a number of important considerations that may constitute an absolute or relative 

contra-indication to an MRI scan and these will need to be discussed with the radiologist. 

 

The following situations in particular must be specifically checked for by medical and radiology 

staff before an MRI scan is performed: 

 

1. Metallic surgical devices: 

 

 These may include: 

 

 ● Cardiac pacemakers/defibrillators, (see also below) 

 

 ● Cerebral aneurysm clips (older) 

 

 ● Cochlear/ear implants 

 

 ● Vascular stents, (older) 

 

 ● Joint prostheses (older) 

 

 ● Implanted nerve stimulators 

 

 ● Drug delivery devices. 

 

 Many modern devices are now provisionally MRI compatible, but older devices may not 

 be. 

 

The RANZCR (The Royal Australian and New Zealand College of Radiologists) 

currently recommends the following website as a resource to check for the MRI 

compatibility for medically implanted devices: 

 

 ● www.mrisafety.com 

 

This is primarily the role of the MRI technician and radiology department. The 

role of the referring clinician is to screen for any potential issues and sourcing 

implant information for us to check safety details. The safety data is complex, and 

the techs will determine if the specific conditions can be met a particular machine.  

 

2. Other non medical metallic objects: 

 

 ● Jewellery (including body piercings) 

 

 ● Bullets or shrapnel.   

 

● Tattoos, (some tattoos contain ferromagnetic material - (may cause some minor 

 heating of which the patient should be warned).  



 

 ● History of ocular metal foreign bodies:  

 

♥ It is also recommended that the patient be asked whether they have had 

 metal in their eyes (e.g. welders/metal workers), ever? 

 

If the answer to this is yes, a preliminary “eyes up / eyes down” x-ray will 

need to be done first to rule out any residual foreign body. 

 

3. Gadolinium based contrast agents: 

 

There are two possible issues with the use of gadolinium: 

 

● Allergic reactions (very rare) 

 

 ● Nephrogenic systemic fibrosis (NSF): 

 

This is not a true allergic reaction. It is a rare debilitating, even fatal 

hypersensitivity reaction seen in patients with severe renal impairment.  

 

  As a result, gadolinium containing contrast is now generally considered: 

 

♥ Relatively contraindicated in patients with an eGFR > 30 but < 60 

 ml/minute. 

 

♥ Absolutely contraindicated in patients with an eGFR < 30 ml/minute 

 

♥ Absolutely contraindicated in patients with undergoing dialysis. 

 

♥ Absolutely contraindicated in patients with acute kidney injury. 

 

See also separate document on Nephrogenic Systemic Fibrosis.  

 

4. Pregnancy: 

 

● MRI  appears to be safe in pregnancy, however it is generally avoided in the first 

trimester when possible. 

 

● Gadolinium contrast is avoided in pregnancy unless there is a potentially life - 

death situation in the mother, and fetus has become a secondary concern. 

 

5. Claustrophobia: 

 

● The confines and the noise generated by the machine may cause significant 

distress to some patients.  

 

In cases of relative contra-indications, the case will need to be discussed with the MRI 

radiologist.  



 

The benefit versus the possible risks will need to be weighed up before a decision can be 

made to do the scan 

 

MRI and Cardiac Pacemakers/defibrillators: 

 

There is no quick way to get an MRI scan for a patient with a pacemaker, and there are no 

shortcuts. 

 

The only truly MRI “safe” objects are those that are unaffected by RF pulses or strong magnetic 

fields (e.g. inert implants such as silicon). 

 

Older pacemakers are simply not MRI compatible and some newer MRI pacemaker batteries may 

still on occasions be implanted with MRI incompatible leads. 

 

Patients with impaired communication ability (e.g. confusion / dementia / intubated) who have a 

pacemaker are also generally considered are an absolute contraindication to MRI scanning due to 

their inability to give staff feedback if any issues arise, (although this may vary from institution to 

institution and the exact circumstances of the case).  

 

Newer pacemakers may be MRI compatible (although the terminology “provisionally 

compatible”, may be the best terminology).    

 

Steps involve: 

 

1. Checking process: 

 

● The MRI technologist - specific to the patient’s pacemaker company - checks the 

 pacemaker according to their list of compatibility criteria.   

 

Note that different pacemakers from different companies may have or require 

different MRI scanning protocols    

 

● The MRI technologist then directly liaises with the Cardiologist to:  

 

♥ Confirm with the cardiologist the pacemaker specifications 

 

♥ Establish the original indication for the pacemaker - (which may need 

 to be turned off while the scan is occurring and hence the patient must be 

 safe to be temporarily without pacemaker support).  

 

 ● A CXR needs to be done: 

 

♥ A CXR is to ensure that the leads are also compatible.  

  

A CXR can confirm that all original leads are present, what type they are 

and that there are no old retained leads present 

 



If the leads have been changed they might not be MRI compatible. 

 

Note that leads can also be directly electronically interrogated by a 

pacemaker technician at the time of imaging 

 

2. Pacemaker adjustment: 

 

● Some pacemakers need to be deactivated during the scan - the patient must 

 be able to remain stable during this period (and hence the need to know the exact 

 indication for the pacemaker).  

 

 Following the scan the pacemaker is reactivated.  

 

3. MRI scanning technique: 

 

● It is also possible to adjust MRI energy levels or limit the time and the kinds of 

 images taken. 

 

● The exact Tesla rating capability of the scanner is also a consideration.    

 

4. Clinicians skilled in resuscitation should also be readily available, in the event of any 

 adverse event during the scanning process  

 

Continuous cardiac monitoring must be maintained during the scan and monitored by a 

clinician. 

   

It should be noted that simply because a patient with a pacemaker had an MRI in the past, it does 

not negate the need to go through the full checking process again.   

 

MRI scanners can vary in the strength of their magnetic fields (e.g. 1.5 Tesla vs 3.0 Tesla) and the 

sequences used for a particular type of study vary according to the study being done.  

 

And so the machine and type of scan previously done, may be different from what is subsequently 

required. Indeed a patient may have just simply got lucky with an MRI unsafe issue (i.e. 

unidentified retained bullet) in a previous scan. 

 

The checking process must be strictly adhered to in each investigation.   

 

Adverse Effects 

 

These include: 

 

1. Radiofrequency (RF) related complications: 

 

● The effects of this are the heating of tissue and metallic objects. 

 

2. Magnetic field complications: 



 

A startling example of the power of the magnetic field of an MRI scanner! (photograph 

courtesy,  Joanne Gardiner)  

 

There is no current evidence to suggest hazardous biological effects to tissues in humans 

within static magnetic fields of up to 3.0 Tesla.  

 

The main hazards of the magnetic field will relate to its effects on metallic objects. 

 

● May result in movement of implanted metallic foreign bodies. 

 

 ● May result in movement and/or malfunction of implanted metallic devices. 

 

● Loose objects/ equipment that have ferromagnetic material in them will be 

 forcefully attracted to the bore of the magnetic field and will therefore become 

 a projectile, (the “missile” effect).  

 

Note that objects as large as oxygen cylinders, chairs or IV apparatus, may readily 

be converted to high-speed projectiles, as shown below. Sharp objects such as 

scissors may become particularly lethal projectiles.  

 

  It is therefore imperative that no metal object is taken into the scanning room 

  at any time. 

 

 Note also that the strength of a magnetic field follows an “inverse square” law, i.e 

the strength of the field diminishes with the square of the distance from the bore.  

 

 Therefore, an apparently minor physical force felt on a metal object can increase 

dramatically with even small movements towards the bore. 

 



● Peripheral nerves may occasionally be stimulated by currents induced within them 

by the magnetic field.  

 

 This is not harmful but patients should be warned that they may experience a 

tingling sensation in the limbs. 

 

3. Claustrophobia: 

 

● Patients must be able to lie still for up to 30 - 60 minutes, sometimes even longer, 

depending on the nature of the scan. 

 

● They therefore must be able to cognitively cooperate with the scanning process, 

(unless intubated) 

 

● Some very anxious patients may require some mild sedation. 

 

4. Pregnancy: 

 

● Although no detrimental effects have been observed to date, scans are generally 

avoided however, especially in the first trimester of pregnancy.  

 

 The decision to scan a pregnant patient must be therefore be carefully considered 

in terms of the benefits versus the risks of the procedure. 

 

5. Breastfeeding: 

 

● Some patients will require the MRI contrast material (gadolinium), for their scan. 

If a lactating mother is to have a scan with gadolinium enough milk should be 

expressed for 24 hours post injection.  

 

 This milk is then stored to feed the baby in the 24 hours post injection. The woman 

then expresses and disposes of any milk produced for the first 24 hours post 

injection. A lactation nurse consultant can assist in this process. 

 

6. Allergic reactions 

 

● The contrast agent used in MRI is gadolinium. Allergic reactions may occur, but 

are very rare. 

 

● Note that patients should be reassured that gadolinium is not a radioactive 

 compound. In  general terms it alters magnetic properties of the tissues (by T1 

 shortening), allowing for greater contrast of many pathological tissues.  

 

7. Quenching: 

 

● The superconducting properties of the MRI are dependent upon a supply of liquid 

helium, which bathes the magnet of the scanner.  

 



 In the event of an extreme emergency where a patient’s life is threatened by a 

metallic object, radiology staff may elect to shut down the MRI. The quickest way 

to do this will by “quenching”, whereby this liquid helium is rapidly “off gassed” 

into the external atmosphere. Even after this has been done the magnetic field may 

take up to a minute before it fully dissipates.  

 

A potential hazard is the slow quenching of the helium into the scanning room. 

Helium is colourless and odourless and would not be detectable to staff. The 

hazard would be one of hypoxia within the scanning room. 

 

A theoretical (but extremely unlikely) potential risk is failure of the venting system 

that resulted in the rapid quenching of the helium into the scanning room rather 

than the external atmosphere.  

 

This would mean that anyone within the scanning room would be rapidly exposed 

to the effects of very large volume of supercooled helium gas filling the room. The 

consequences of this would be rapid hypoxia, hypothermia and greatly increased 

barometric pressure.    

 

MRI Room Access Precautions 

 

Note that an MRI scanner is always on, therefore precautions must be observed at all times. 

 

1. Restricted access to the MRI control and scan room: 

 

● Access to the MRI scanning room must be strictly supervised by radiology 

staff at all times.  

 

 Never enter the scanning room without discussion/approval of the supervising 

radiology staff. 
 

2. Equipment: 

 

No equipment (including ECG dots) can be taken into the scanning room, unless it is 

specifically MRI compatible. 
 

 ● Oxygen tubing may be supplied through vents in the wall of the MRI room.  

 

 ● An MRI compatible pulse oximeter is currently available.  

 

3. Metallic objects: 

 

● All metallic objects including jewellery, watches, stethoscopes, pens etc must be 

removed, before entry to the MRI room. This includes staff as well as the patient! 

 

● Note that for unconscious or cognitively impaired patients, radiology staff may 

elect to take plain screening radiographs of the patient’s head, thorax, abdomen 

and orbits before they are moved into the scanning room.  



 

4. Cases of cardio-respiratory arrest: 

 

● In the event of a patient whose clinical condition deteriorates significantly or 

suffers a cardiac or respiratory arrest whilst being scanned, the procedure will be 

halted immediately.  

 

 The patient should then be removed immediately by the radiology staff from the 

scanning room to the adjacent waiting area where resuscitation can be commenced 

by medical staff. Under no circumstances should untrained staff enter the 

scanning room to resuscitate the patient.   
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