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DOTAREM® 0.5 mmol/ml (Godoteric acid) Solufion for
injection, vials and pre-filled syringe (PFS). Please consult full
Summary of Product Characteristics (SmPC) before using. The
following is a summary:

ACTIVE INGREDIENT: Gadoteric acid, 279.32 mg/ml
(equivalent to 0.5 mmol/ml). Osmolality: 1350 mOsm.kg-1.
Viscosity at 20°C: 3.2 mPa.s (2.0 mPa.s at 37°C), pH: 6.5 to
8.0. THERAPEUTIC INDICATIONS: Adults and poediatric
population (0-18years). Contrast enhancement in Magnetic
Resonance Imaging: Encephalic and spinal MRI: Defection
of brain fumours, fumours of the spine and surrounding fissue,
invertebral disc prolapse, infectious diseases; Whole Body
MRI: Including renal, cardiac, uterine, ovarian, breast,
abdominal and osteo-articular pathology; Angiography:
Dotarem s not recommended for angiography in children under
18 years of age due to insufficient dota on s efficacy and sofety
in this indication. POSOLOGY AND METHOD OF
ADMINISTRATION: The product is intended for IV
administration only. Adults including the elderly:
Encephalic and spinal MRI: The recommended dose is 0.1mmol.
kg-1, .e.0.2mlkg-1 to provide diagnostically adequate controst.
Afurther injection of 0.2mmol.kg-1, i.e. 0.4ml.kg-1 within 30
minutes, may improve fumour characterisation and facilitate
therapeutic decision making. Whole body MRI and angiography:
The administration of 0.1mmol kg-1, i.e. 0.2mlkg-1 is
recommended to provide diagnostically adequate contrast.
Angiography: In exceptional circumstances administration of o
second consecufive injection of 0.Tmmol kg-1, i.¢ 0.2ml kg1
may be jusfified. However, if the use of 2 consecutive doses of
DOTAREM® is anticipated prior to commencing angiography,
the use of 0.05 mmol.kg-1 (i.e. 0.1mLkg-1) for each dose may
be of benefit, depending on the imaging equipment available.
Paediatric lation (0-18 years): Encephalic and
spinal MRI, whole body MRI: the recommended and maximum
dose of Dotarem is 0.1 mmol/kg body weight. More than one
dose should not be used during a scan. Due fo immature renal
function in neonates up to 4 weeks of age and infonts up to 1
year of age, Dotarem should only be used in these patients afer
careful consideration, at a dose not exceeding 0.1 mmol/kg body
weight Angiography: The efficacy and safety of DOTAREM® in
children under 18 years has not been esfablished. Patients
with renal impairment: The adult dose applies fo patients
with mild to moderate renal impairment (GFR > 30ml/
min/1.73m2). Nephrogenic systemic fibrosis (NSF) has been
teported with gadolinium-containing controst agents in pafients
with acute or chronic severe renal impairment (6FR < 30ml/
min/1.73m2). As there is a possibility that NSF may occur with
DOTAREM®,, it should therefore only be used in this group after
careful risk/benefit assessment and if the diagnostic information
is essenfial and not ovailable with non-contrast enhanced MRI.
Ifitis necessary fo use DOTAREM®, the dose should not exceed
0.1 mmol.kg-1. Because of the lock of information on repeated
administraton, DOTAREM® injections should not be repeated
unlss the inferval between injections is of least 7 days. Patients
with hepatic impairment: The adult dose applies to these
patients. Caution is recommended especially in the perioperative
liver fransplantation period. CONTRA-INDICATIONS:
Hypersensitivity to godoteric acid, to meglumine o fo any
medicinal product containing godolinium and those related fo
MRIi.e. patients with pace-makers, vascular clips, infusion
pumps, nerve stimulators, cochlear implants, or suspected infra-
corporeal mefallic foreign bodies, particularly in the eye.
SPECIAL WARNINGS AND PRECAUTIONS OF USE:
DOTAREM® must not be administered by sub-arachnoid (or
epidural) injections. Hypersensitivity: Hypersensitivity reacfions
can be either immediate (<60 minutes) or delayed (up fo 7
days), allergic or non allergic. Anaphylactic reactions occur
immediately, can be futal and are independent of dose. There is
always a risk of hypersensitivity regardless of the dose injected.
Patients with hypersensitivity or previous reaction fo contrast
media are at increased risk of severe reaction. In these patients
DOTAREM® should only be administered after careful
consideration of the risk/benefit ratio. Hypersensitivity reactions
may be aggravated in asthmatic patients or those taking befa-
blockers. During the examination, supervision by a physician is
necessary. If hypersensitivity occurs, administration of the confrast
medium must be discontinued immediately and appropriate
specific therapy insfituted. Renal impairment: Prior fo
administration of DOTAREM®, it is recommended that all
patients especially those above 65 years are screened for renal
dysfunction by obtaining laboratory tests. Due fo the risk of NSF
in patients with acute or chronic severe renal impairment,
administration in this group should be considered and performed
as above. Hoemodialysis shortly after administration may be
useful in removing DOTAREM® from the body. However, there
is no evidence to support the inifiation of haemodialysis for
prevention or freatment of NSF in patients not alieady undergoing
haemodialysis. CNS disorders: Special precaution is necessary
in patients with a low threshold for seizures. All equipment and
drugs necessary fo counter any convulsions must be readily
available. INTERACTIONS: No inferactions with other
medicinal products have been observed. Formal drug interactions
studies have not been carried out. PREGNANCY AND
LACTATION: Pregnancy: There is a lack of human data on
the use of gadoferic acid in pregnancy. Animal studies do not
indicate direct or indirect harmful effects. Administration during
pregnancy should be avoided unless absolutely necessary.
Lactation: Gadolinium containing contrast agents are excreted
into breast milk in very small amounts (see secion 5.3). At
linical doses, no effects on the infant are anticipated due to the
small amount excreted in milk and poor absorpfion from the gut.
Continuing or discontinuing breast feeding for a period of 24
hours after administration of Dotarem®, should be af the
discretion of the doctor and lactating mother. UNDESIRABLE
EFFECTS: Side effects associated with use of gadoteric acid are
usually mild to moderate in intensity and transient in nature.
Common side effects include sensation of heat, cold and/or pain
at the injection site, headache, paresthesia, nausea, vomifing,
pruritus and hypersensifivity reaction (most frequently skin
reactions). These reactions can be immediate or delayed.
Immediate reactions include one or more effects, appearing
simulfaneously or sequentially, and often cutaneous, respiratory
and/or cardiovascular reactions. Each sign may be waring of
starting shock and go very rarely to death. Isolated cases of
nephrogenic systemic fibrosis (NSF) have been reported with
gadoteric acid most of which were in patients co-administered
with other gadolinium-containing conrast agenfs. Children:
Adverse events are uncommon but the expectedness of these
events is identical fo that of adulfs. Please consult the SmPCin
relation to other side effects. MARKETING
AUTHORISATION HOLDER: Guerbet B.P. 57400 F-95943
Roissy (dG Cedex France. LEGAL CATEGORY: POM.
MARKETING AUTHORISATION NUMBERS: PL
12308/0016 (vials); PL12308/0017 (PFS). LIST PRICE: 10
x 5mlvials £272.50, 10 x 10ml vials £440.20, 10x 15ml PFS
£569.10,10% 20ml PFS £666.50. DATE OF REVISION OF
TEXT: May 2014

Adverse events should be reported. Reporting forms
and information can be found at www.mhra.gov.uk/yellowcard.
Adverse events should also be reported to Guerbet Laboratories
Lid. Avon House, 435 Stratford Road, Shirley, Solihull, 90 4AA.
Tel: 0121 733 8542 Fox: 0121 733 3120

Email: uk.info@guerbet-group.com
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elcome to the BAMRR Spring 2016 Newsletter:
The policy board have been very busy updating
our website with current and emerging MRI information.

Last year’s conference at the Millennium Gloucester Hotel London Kensington was incredibly
informative with excellent speakers and feedback. The MR community is very focused on MR
Safety. BAMRR has been working with the BIR to produce a generic risk assessment which
will accessible on our website summer 2016. This year we have opted for our conference

in Cardiff with a strong emphasis on MR Safety. There are some exciting speakers lined up
offering you all the opportunity for interactive discussion on our profession. BAMRR would
like to thank the sponsors of the conference once again for their continued support.

Following the success of our basic MRI course we have the pleasure to announce this will run
again in April 2016 (see inside for details). Guerbet have again very kindly agreed to sponsor
the course to enable us to keep the cost as low as possible and we are very grateful to
Guerbet for their continued support of BAMRR.

I hope to see a lot of you at UKRC in Liverpool and look forward to welcoming you all

to our BAMRR session on Wednesday 8th June at 2:20pm. This year's session is titled
“Contemporary practice in MRI"” and should be an excellent session. We have three
eminent speakers discussing epilepsy in small animals, liver MRI,and we have the pleasure to
announce a 'safety session' by David Grainger Senior Medical Device Specialist (MR & X-ray
Imaging) from MHRA.

Janice St.John Matthews, senior lecturer at University of West of England has opted to step
down from the policy board due to work commitments. | would like to take this opportunity
to thank Janice for her commitment to the policy board in particular education and social
media. VWe wish her every success in her PHD studies and thank her for her for continuing
support lecturing on our courses.

Just a reminder BAMRR has an education grant of £1000 for MSc study. Successful applicants
will have the exciting opportunity to publish their work in a future BAMRR letter.

I hope you enjoy this edition of the newsletter and we look forward to seeing you at one of
our future events.

i/] M Kenna
BAMRR President

from your
EDITOR

2015 has now long since passed, the end of which
saw a fantastically attended BAMRR conference in
London as well as a superb BAMRR session at UKRC.

The next Introduction to MRI course is already
booked up and so it seems to be good-times for
BAMRR right now. The membership numbers are
still increasing and the policy board are getting stuck
in to their duties for 201 6. Planning for this year's
conference in Cardiff is already well under way,as is
this year's UKRC session. Keep checking the website
for detalils.

For me, it means the creation of the latest BAMRR
News which | hope you will enjoy.

| have received no ‘Letters to the Editor’ this month,
so please don't be shy if you feel there is anything you
would like to ask, share or sound off about — it is your
journall Also,if you have any content you would like
to write up for possible inclusion, please just send me
an email and we can talk it through. It could be a great
way for you to get something published.

| hope you enjoy the read and please let me know if
you would like to see anything different next time.

fiero Benboro
BAMRR Editor
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Follow us
BAMRR is
Nnow

on Facebook
& Twiller

On Facebook, search for “BAMRR”’ - be
our fan and 'like" us and we will keep you
update.

For tweeting visit
twitter.com/#!/BAMRR

¢ e

from our SPoNnsor GU'ERBET

Guerbet wishes you a warm welcome to the Spring edition of

BAMRR News.

Welcome to the Autumn edition of
BAMRR News. We hope 2015 was a
successful year for you and that it will continue
throughout 201 6.

Fully dedicated to medical imaging, Guerbet
prides itself on offering a comprehensive range
of contrast media, injectors and medical devices
for imaging diagnostics.In partnership with
MEDTRON AG (wwwmedtron.com), we are
now able to offer a truly wireless MR injector
which is convenient and easy to use, with the
benefit of accepting pre-filled syringes which
potentially reduces the cost of usingan MR
injector.

We are also committed to supporting
continuous professional development for

MR Radiographers. Throughout the year,in
partnership with Radiologists/Radiographers
who are passionate about sharing their
knowledge, we organise and support teaching
courses which are informative and relevant.
Please visit our website www.guerbet.couk

33rd Annual

to find out more about the events we hold

or sponsor: Do not hesitate to get in touch on
0121 733 8542 or ukinfo@guerbet-group.com
if there is something you would like to tell us.
As always, we welcome your comments and
suggestions as we are here because of you.

Guerbet Laboratories Ltd
Avon House

435 Stratford Road
Shirley, Solihull

B90 4AA UK

Tel: 0044 (0)121 733 8542
Fax: 00 44 (0)121 733 3120
email: uk.info@guerbet-group.com

Guerbet &=

Contrast for Life

BAMRR \[R SAFETY —

Source

Electric field

Denise Newsom, BAMRR Safety Officer

In 2004, a European EMF directive was adopted to
protect workers from exposure to Electromagnetic
fields. This directive covers all industries and not just
those who work in MRI. The directive set exposure
limit values (ELV's), which would have limited MRI
practice and MRl research. After lobbying by the
MR community, the directive was delayed and MRI
activities have been granted an exemption from

the exposure limit values under certain conditions.
This exemption only applies to the use of MRIin

Healthcare. MRl in veterinary practice is not included.

This new legislation will come into play in July 2016,

called the Control of EMF at Work Regulations 201 6.

What Changes will our MRI Department have to
make?

AllMRI departments will have to adhere to this
legislation, however minimal impact is expected.

*  The most likely action is that Risk Assessments
will need updating to include magnetic field
exposure assessment. The magnetic field
exposure does not need to be measured with
expensive equipment, the department can use
manufacturers specifications, publications,
industry standards and guidelines. There will
be guidance provided by the HSE.

Magnetic field

Direction

* MRl safety training programmes/local rules
will need to be updated to include to relevant
information regarding exposure to EMFs.

If departments are following the MHRA guidelines
then the department is adhering to the directive and
only small amendments will be required.

It is expected that Public Health England will produce
a practical guide to the implementation and there
will be professional guidance nearer the time.

Further Reading

|

atch www.bamrr.org.uk for more information

4
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[. Directive 2004/40/EC of the European Parliament and of the Council of 29th April 2004 on the minimum health and safety requirements regarding the
exposure of workers to the risks arising from physical agents (electromagnetic fields) (18th individual Directive within the meaning of Article 16(1) of
Directive 89/39 | /EEC)

2. HPA Advice: Protection of patients and volunteers undergoing MRI procedures, RCE-7, August 2008, http://mwww.hpa.org.uk/Publications/Radiation
DocumentsOf TheHPA/RCEO7ProtectionofPatientsandVolunteersUndergoingMRI/

3. MHRA Device Bulletin: Safety Guidelines for Magnetic Resonance Imaging Equipment in Clinical Use V4.2, March 2015 https://www.gov.uk/government
uploads/system/uploads/attachment_data/file/47693 | /MRI_guidance_2015_-_4-02d1.pdf

4. Directive 2013/35/EU of the European Parliament and of the Council of 26 June 2013 on the minimum health and safety requirements regarding the
exposure of workers to the risks arising from physical agents (electromagnetic fields) (20th individual Directive within the meaning of Article 16(1)
of Directive 89/39|/EEC) and repealing Directive 2004/40/EEC)

- = = = = = = = = = = = = = =
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ctober saw the 32nd annual
OBAM RR conference which

was held this time in the
Millennium Hotel in London.

Over 100 delegates enjoyed a varied
agenda which resulted in unanimously
positive feedback. Erica Scurr
refreshed us all on the possibilities of
whole body diffusion before Donald
McRobbie entertained us all in his
usual way with some anecdotes and
descriptions on the history and
development of MRI.

Matthew Benbow described simplified
physics of spatial encoding before
Denise Newsom enlightened us on
the challenges faced when using MR
in vetinary practice. Denise retuned in
the afternoon to discuss the latest hot
safety topics before Helen Estell spoke
on her experiences as a reporting MR
radiographer: David Price considered
the risks of acoustic noise before
Alison Fletcher rounded things up

by advising us on the issues to be
addressed when setting up a service
for scanning patients with conditional
pacemaker devices.

The day also benefited from proffered
papers from Ruth Avery (online info
for 7-11 year olds), Zoe Lingham
(proctography service) and Kath Tyler
(claustrophobia), as well as hosting
information desks and demos from
several manufacturers and a poster
competition, reproductions of which
can be found in this journal.

Next we will move on to Cardiff for
the 33rd conference. This will be held
inthe Marriot Hotel in the city centre
on October |st.

Please keep a look out on the website
for more information and registration
information. See you there...

BAMRR

Conlerence

October 2015

Millenium Hotel London

SPRING 2016
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Members.
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The co-ordination of the Associations activities is overseen and undertaken by an elected Policy Board. BAMRR consists of up to

I'5 individuals who are full members of BAMRR and are working in different regions of the UK and Ireland.
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Implementation ol a
Radiographer Led MR
Iivacuation Proctography Service

Zoe Lingham, Lead MRI Radiographer, Spire Healthcare Cardiff

Pelvic floor dysfunction is more common than many radiographers are aware. The integrity of the pelvic floor can be compromised
by childbirth, pelvic surgery, obesity, constipation, age, and heavy physical activity. Women are 3 times more likely than men to suffer
from constipation and are more likely to have pelvic floor dysfunction. Clinical evaluation of patients with pelvic floor dysfunction is
difficult and hence imaging such as endoanal Ultrasound, traditional Proctography using fluoroscopic technique or MRI evacuation

Proctography may benefit. (Bozkurt et al, 2012).

Historically, fluoroscopic Proctography has played an important role in the
diagnosis of functional abnormalities of the pelvic floor; however this technique
has its limitations. Primarily, dedication of pelvic soft tissues is restricted without
the use of contrast medium (Flusberg et al, 201 I).In addition, the fluoroscopic
technique exposes the patient to radiation. Both of these points can be
overcome through the use of MRI. Whilst endoanal Ultrasound may also be
used evaluation of sphincter integrity and associated pathological changes in
anatomy, Ultrasound is limited in the assessment of the pelvic floor function. For
this reason endoanal Uttrasound may be chosen to be used in conjunction with
evacuation MR Proctography; whereby the high quality soft tissue contrast of
MRI makes it excellent at visualisation of pelvic viscera and supporting soft tissue
structures. Visualisation of pathology has been enhanced by the rest, squeeze,
strain and evacuate dynamic imaging which complements the High Resolution
T2 weighted sequences used for anatomical assessment. That said however,
MRI does still have some limitations. Asking patient to strain and expel in the
supine position is often difficult as the gravitational forces aren't present! MRl is
therefore often used as a complementary examination.

#Fig 1.0 Sag T2 for anatomical assessment

Our aim at Spire Cardiff Hospital was to create a radiographer led service,
withan appropriate pathway in place to ensure patients were treated with
respect, dignity and safe practice throughout. A radiographer led service has
allowed us to undertake studies during sessions that were suitable for patients;
not just when the radiologist was available. It also allowed the ‘supervising
radiologist time to focus on more complex procedures during his allocated
sessions, rather than undertaking the proctogram scans in a‘hands on’ approach
himself.

Following a number of observational sessions,a policy was created which
ensured roles and

responsibilities were set out. The framework outlined the training guidance
and supervision required for radiographers and detailed the radiologist’s
responsibility for supervising a minimum of 5 cases before formally signing off
each staff member: Staff members also complete a competency document in
relation to rectal gel insertion which ensures patient safety is assured. MRI scans
are booked by the MRl staff and explanations given via the telephone. This has
helped put patients at ease and prepare them for what could be a daunting
examination should they not feel comfortable. MRI Referrals are only accepted
from consultants, to ensure appropriate cases referred.

o)
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From a radiographers perspective,an important anatomical landmark is the
Pubococcygeal line (PCGL) shown in Fig 2.0 (extending from the pubic bone to
the coccyx)

#Fig 2.0 Pubococcygeal Line

Pelvic floor descent below the PCGL can be indicative of pelvic floor failure
and/or prolapse. During the strain and expel dynamic studies we have
demonstrated examples whereby the rectum and vaginal contents have
descended below the PCGL. Formal evaluation of the images requires a
radiologists who specialises in Evacuation Proctography.

Our observations and experiences have proved that supine MR evacuation
proctography demonstrates the structural abnormalities associated with
obstructed defaecation syndrome, with pathologies such as rectoceles,
enteroceles, spastic perineum and pelvic floor descent observed in a large
number of the cases examined, some in various combinations. The association
of multiple compartment dysfunctions is common and its recognition alters the
surgery treatment

Due to the wider choice of scan dates we can offer; patients now have more
choice, which in turn has led to a greater throughput. With radiographers
carrying out the proctogram procedure this means that we are not reliant on
radiologists” availability during busy sessions.

Imaging itself plays a very important role indicating the optimal treatment
strategy for patients. If imaging doesn't reveal any significant structural
abnormalities then the patients can be offered conservative treatment like diet
and lifestyle modifications.

References:

Andreas G Schreyer et al (2012) World | Gastroenterol.
Available from: http//mwwwwijgnet.com/|007-9327/fulliv 1 8/i46/6836.htm
[Accessed 09 Feb 201 6].

Bozkurt et al, 2012 Significance of defecography and the role of rectocele
in constipated patients Open Journal of Gastroenterology, 2,40-44

Flusberg M et al (201 I') Dynamic MR Defecography: Assessment of the
Usefulness of the defecation phase. AIR; 196:394-399
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BAMRR
MEMBERSHIP REPORT

There are currently just under 500 BAMRR members, this is the largest
the membership has been for several years which is excellent, thank you.
There are 34 site memberships and we currently have five sites with 20
or more members each, we also have |7 student radiographers that have
joined us after we started free membership for students in 2014. If you
have students in your department then please encourage them to join as
hopefully it will increase their interest and encourage them to specialise in
MRl in the future.

In 2015 we started to offer corporate membership at a reduced rate for
groups of 50 or more members as well.

The two images below show the spread of membership for sites and
individuals, for those of you in Scotland and Ireland particularly, please
encourage your colleagues to join.
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If anyone has any membership queries then please contact me via email
at helen.estall@uhl-trnhs.uk
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University Hospital Southampton NHS

NHS5 Foundation Trust

S.MU.G.

Magnets User Group

Saturday 25 June 2016
Heartbeat Lecture Theatre, Southampton General Hospital.

For more details or to express interest in presenting, please contact David Hall (Educational Lead
Radiographer CT/MRI), by email david hall@uhs.nhs.uk

2016.....
‘ Marfistt HotelgMilljLane, Cardiff
Call for Posters and Oral Papers

Send your proposals/abstracts for MRI related Scientific Posters

e An £1000 award is available per year for MRI research or
improved service development

¢ Be a full member of BAMRR

¢ Be enrolled on MSc course at present and currently progressing
the research in the field of MRI.

¢ QOutline use of the grant and provide an audit trail on completion
® Give a presentation at next BAMRR annual conference
® Provide an article for publication in the BAMRR Newsletter

Proferred paper £300 Best Poster £150
First Drafts to be received by: | 2th August 2016

Send your proposals/abstracts to:

Rachel Watt
Lead MRI Superintendent

* Complete the application form available on the website MRI Department - West Aberdeen
under “About Us” -Education Grant . Royal Infirmary
* Applications must submit a brief outline of the intended NHS Grampian
project (maximum 750 words) Foresterhill Road
* Applications must to send to (email ) by 31st Dec 2016
PP ( Jby Aberdeen

Scotland AB25 2NZ

www.bamrr.org.uk .
or email: rachelwatt@nhs.net
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Using lechnology
O ANCe
MRICPDs

Janice ST John Matthews

The British Association of MR Radiographers prides it’s self
in providing education and knowledge exchange through
the facilitation of Continued Professional Development
for radiographers and other professionals associated

with radiography and of students within the field of

MRI. Alongside our popular annual conference, two day
introduction/ further MRI courses and UKRC BAMRR
stream, the policy board team also has a number of social
media outlets that members can access to further their
appreciation of all things MRI.

The current policy board members have clocked up in

excess of |50 years of scanning experience between them \'

and we are keen to share our experience with the wider 2 ————— \ |

MRI community. In a climate of limited study leave and/ or / '-,‘ 1 |
funding opportunities, social media offers the organisation L

another means of achieving this.In response to increasing
pressures surrounding CPD, Policy Board member Janice St.
John-Matthews will officially be taking on the role of Social \
Media (#S0Me) Co-Ordinator from October 2015. Janice

currently uses #5SoMe as an adjunct to her undergraduate

radiography teaching and is also a regular blogger on all things

relating to academia, radiography and leadership. "'4 e

Janices first task was to relaunch the BAMRR Facebook and
Twitter accounts: @BAMRR & @BAMRRSafety. (The latter
will be supported by the BAMRR Safety Officer, Denise
Newsome).

A —

The College of Radiographers have now issued the
"SoMeRAD: Guidance for the radiography workforce on N
the professional use of Social Media". Information on this
professional document can be found at: http:/mwww.sororg/
learning/document-library/somerad-guidance-radiography-
workforce-professional-use-social-media

BAMRR members might find the following blog answers
some common questions on the use of #SoMe ina
professional capacity:

https:/janicestjohnmatthews.wordpress.com/2015/07/12/
using-technology-to-acceletrate-the-radiography-profession/

The BAMRR team looks forward to networking and
collaborating in these virtual spaces.See you there!

SPRING 2016 11
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Magnels
Very Small to Ixtremely Big

Matthew Benbow Superintendent Radiographer, CT & MRI, Royal Bournemouth Hospital, BAMRR News Editor

We are quite right rightly concerned about the strength of the magnetic field before allowing personnel to enter our MRI scan rooms. Safety is always at the
forefront of our minds and we religiously question and frisk our patients to ensure they are not going to come to any harm. But just how powerful are our

magnets! Most of us will be using scanners with between 0.5 and 3 Tesla. A few will have less powerful open systems and some in research might be working
with 7 Tesla, but how does this stack up compared with other magnets in existence?

Well did you know that your brain has a magnetic
field? At about | picoTesla (0.000 000 000 00|
Tesla it is not very strong but theorists claim it may
have something to do with our consciousness.
Certainly it is of no consequence to our everyday
life and is not strong enough to prevent you losing
your car keys by sticking them to your forehead.

Some of us are old enough to remember cassette
players and video cassette recorders. They used
magnetic tape of about 25 microTesla (0.000025
Tesla) to store sound, images or data. This was
then read by running it past a reading head.

Once again pretty weak but nonetheless a very
successful and elegant solution, so long as your
device didn't chew the tape up.

What about the earth's magnetic field? This varies
depending a bit on where on the planet you are,
but is about 50 microTesla (0.00005 Tesla) so again
a reasonably low field strength, but one that is
now large enough for us to perhaps envisage and
observe the effects of, especially if you have used
a compass to travel far enough north to witness
the aurora borealis. If you are a pigeon, maybe it

is even enough for you to find your way back to
Bolton afterwards.

Anyone with children can these days barely locate
their fridge/freezer behind an array of fridge
magnets. These are in the order of 5 milliTesla
(0.005 Tesla) and are strong enough for us to be
able to feel the attraction when we hold it next
to the fridge door; though it will probably fall off
if used to hold up more than one sports day
certificate.

But there are stronger magnets in the home. In
the back of your stereo loudspeaker you will find
a magnet used to drive soundwaves to your ear.
[t may surprise you to know that at | Tesla it is
quite possibly as powerful as your MRI scanner.
If you are into death metal you probably have

a system that allows you to crank things up to
crazy volumes. Such a system may have magnets
up to 2.5 Tesla. This demonstrates very well that

not only does the magnetic field strength play an
important role in the attraction of a magnet, but
also its mass. Think of the crane magnets used in
scrap yards.These are also around 2 Tesla, but their
size means that they can attract much heavier
lumps of iron such as cars, or Jaws in The Spy Who
Loved Me.They also have the advantage that they
are electromagnets and so can be switched off

to drop MOT failures into a crusher or oversized
henchmen into a shark infested tank whilst you
run around with scantily clad women.

4 A villain in peril

At somewhere around 5 Tesla we reach the field
strength of the Magnetically Levitating (Maglev)
trains. They travel along guideways using magnets
to create both lift and propulsion, thereby
reducing friction by a great extent and allowing
very high speeds.They are very new, but already
China, Japan and South Korea have them in
commercial use.The Shanghai Maglev Train, also
known as the Transrapid, is the fastest commercial
train currently in operation and has a top speed
of 430 km/h (270 mph).The line was designed to
connect Shanghai Pudong International Airport
and the outskirts of central Pudong, Shanghali,
covering a distance of 30.5 kilometres (19.0 miles)
in just 8 minutes.

Maglevs in Beijing, Tokyo and Tel Aviv already under
construction, but many other countries including
the UK have demonstrated a great interest in the
technology.

- O W S W W e e e
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4 Shanghai Maglev

And so we have reached the kind of field
strengths that we need to exercise some caution
around and that we consider to be really powerful.
But are they? And how far can we go? And what
can we do with it?

Well, now we start to get into the realms of
research.We have reached the domain of men
in white coats - real ale drinkers with beards and
clipboards who find it amusing to levitate frogs
(check Youtube) which incidentally can be done
at 16 Tesla.

¢ Kermit Maglev

= e S e
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The strongest field strength achieved by a resistive
magnet is a massive 37.5 Tesla. This world record

was taken by the High Field Magnet Laboratory in
Nijmegen in March 2014. At only around £ Imillion

to construct it is over 0 times less expensive than
similar strength hybrid systems. Much research is
undertaken here including optical experiments,
semiconductor work and nanotechnology. It is in
here that Kermit enjoyed his flight.

# High Field Magnet Laboratory in Nijmegen

The National High Magnetic Field Laboratory
inTalahassee in Florida State University has not
only 14 large resistive magnets, but several hybrid
magnets of which one holds the world record
for such a unit at 45 Tesla. Hybrid systems use
both a static magnet (in this case 33.5 Tesla) inside
an electromagnetic insert (I 1.5 Tesla) and can
maintain the field so long at the power is on.The
research carried out here includes work into bio
fuels for the future as well as MR imaging to learn
more about HIV, Alzheimer's and Parkinson’s. If
you are in the area you can arrange a visit. From
the website you can even click to request some
magnet time but bear in mind the bore size is
only 32mm before you think of using it for helping
reduce your waiting listl.

4 National High Magnetic Field
Laboratory in Talahassee

But we are still not at the top. In New Mexico
is the Los Alamos National Laboratory magnet
which can reach 100 Tesla, but only for a few
seconds. Their aim is to learn more about how
materials behave when subjected to high fields.
Immense stresses are placed on the coils such
that they are at risk of destroying themselves.

The energy that this would release would be so
great that the building is evacuated whenever
the magnet is switched activated.

4 Get out of there man!

The strongest field ever produced in a
laboratory is 730 Tesla by the Institute for

Solid State Physics in Tokyo in its coolly named
International MegaGauss Science Laboratory. It
is not a machine that you should ever be fooled
into bidding to own on ebay however as you
would just get a box of nuts and bolts because
the field causes the equipment to destroy itself
when it is powered up

4 MegaGauss (Mega name!)

By using the MC-| Generator in a laboratory
in Russian Federal Nuclear Center, All-Russia
Scientific Research Institute of Experimental
Physics, Sarov, Russia, scientists used explosives
to produce the strongest ever man-made pulsed
field at 2800 Tesla. Once again the aim was to
produce conditions where the properties of
substances under extreme conditions can be
observed, though from the picture it seems as
you may have to venture into a quarry to do
this.

e

@ The MC-I- Generator....really?

These are all massive fields by us earthlings
standards, but nothing when you compare them
to what is happening beyond our solar system.
Consider a neutron star These may only have a
diameter of 10 miles or so, but are heavier that
the sun. Putting this another way, if you collected
a matchbox size of neutron star matter; you
would need a big crane to lift it, as this small
amount would weigh 5 trillion tons. All sounds
rather incomprehensible, but we aren't done
yet as just as amazingly, all this can be spinning at

over 700 times per second. All this is combined
with an incredible magnetic field of between

I 'and 100 megaTesla (1000000 — 100000000
Tesla), so make sure you take your earrings out
before visiting one.'But it's hard enough getting
an appointment for an MRl scan, let alone a
neutron star!’ | hear your cry...well not really.
Whilst there are only around 6 MRI scanners
per million population in the UK, there is more
than one neutron star each for us in our galaxy
alone.

@ A neutron star last week

But we are still not done yet. There is one last
celestial body which holds the crown for the
biggest magnet of them all, and what another
great name — the Magnetar. They are types of
neutron stars and are similarly sized such that
you could walk right round one in an afternoon,
that is if it didn't rip you to shreds whilst
blasting you with copious gamma and x-rays.
Their magnetic field is up to 100 gigaTesla
(1000000000000 Tesla). This is so strong that

if someone plonked one in southern Spain, it
would kill everyone in London purely by ripping
out all of their electrons such that they had no
discernible atoms any more. Nice

So that's it. A collection of magnets covering
quite a range of strengths. Below is a bar
graph showing the relative field strengths of
some of the magnets discussed in this article.
However, the Tokyo MegaGauss, the Sarov
MC and the neutron and magnetar have
been left off as their inclusion would have
scaled the others down into insignificance.
You can include them mentally for yourself
though. The bar for the MegaGauss would
be around | metre long, whilst the MC- |
would stretch to around 30 metres. But
this is nothing when you consider that you
would need to draw a bar 100 kilometres
for the neutron stars and up to 1000
kilometers for the magnetar.

i
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The Use of Plain Film and Magnetic Resonance Imaging in Paediatric Skeletal Surveys

for Non-Accidental Injury: A Systematic Review.
Gemma Burton’, Michelle Ellwood?

'Leeds Ganeral Infirmary, Leeds. E-mail: gemmaburtond@nhs. net
? Diagnostic Radiography, School of Medicine, University of Leeds, LS2 9JT

Highlights
* Examines the use of whole-body magnetic
resonance imaging in non-accidental injury.
* Application should be given serious
consideration for non-accidental injury.
* Work needs to be completed to improve
understanding of sensitivity and specificity.

Introduction

Child abuse affects around 40 million children
between 0 and 14 years of age and can take
the form of physical, emotional, sexual abuse
or neglect.'? Current standards for imaging
paediatric patients for non-accidental injury
(NAI) include the use of plain fiim and
Computed Tomography (CT) in the first
instance.* As most children imaged for NAI
are under 2 years of age due to the
communication barriers, the radiation dose
that is received during these tests can be
considered excessive.23458

Plain film skeletal surveys are used within the
first 48 hours of initial presentation, and
consist of anywhere between 16 and 22
individual images, with an additional chest
film in 10-14 days to assess for callus
formation around rib fractures.* Continuing
clinical concerns may necessitate a repeat
skeletal survey, further adding to the
excessive radiation dose, and a full repeat
skeletal survey is being worked into new
Royal College of Radiologists (RCR)
guidelines as recommended follow-up
imaging.”

Magnetic resonance imaging (MRI) is
currently only used for imaging the brain in
non-accidental head injury (NAHI), but the
application of whole-body MRI (WB MRI) in
oncology patients suggests that this modality
may also be able to be applied to the study of
NAL4#8

This study, therefore, aimed to analyse
whether MRI, as a non-ionising radiation
imaging method, has the potential to provide
an alternative method of imaging paediatric
patients for suspected NAI.

Methods

A systematic literature review was conducted with
four databases selected for inclusion in searches.
Medline, Embase, CINAHL and Science Direct
were all consulted, and a hand search of grey
literature was performed by the primary author.

Search terminology included words, phrases and
truncations surrounding MRI, paediatrics and non-
accidental injury, and results were filtered for
papers published between 2005 and 2015.

Inclusion and exclusion criteria (Table 1) were used
in order to select the relevant papers through a
Preferred Reporting ltems for Systematic Reviews
and Meta-Analyses (PRISMA) flowchart® (Figure 1).
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Talbvie 1. Inclusion and exclusion critera Figure 1. PRISMA flowchart
Once papers had been selected through the
PRISMA flowchart, critical appraisal using the
Critical Appraisal Skills Programme (CASP) tool'®
was undertaken.

Statistical tests are available for meta-analysis but
were not used in this study as the results selected
for synthesis were not sufficiently comparable,
meaning that statistical analysis would not be of
use to this literature review.

Overall, nineteen papers were available for
synthesis into the review, with most focussing on
the use of WB MRI (Table 2).

Description
Focus on 'WE MR in pasdiatric patients
MRI in non-accidental head injury
MR discussed as a potential or altemative imaging method
Anaesthesia, sadation of immobilisafion of pasdiatrics for MR

General application of MR in paediatics

Table 2. Grouping of articles retrieved from literalure search

Results

It was found that MRI is currently used in the assessment of brain
injuries resulting from NAHI, and that WB MRI is being used
successfully in screening for metastases in paediatric oncology
patients of all ages.112.13

Meta-analysis from one study® suggested that WB MRI carries a high
specificity (95%) for NAI, but that sensitivity for pathognomic fractures
was low at 40%. This was confirmed with findings from another
study'® which indicated that the coronal views typical of WB MRI
scans will not clearly demonstrate fractures of the ribs, sternum,
scapulae and skull. It was also suggested that the minimal bone
marrow changes caused by rib and metaphyseal fractures would
prevent their appearance on WB MRI scans.'*

However, MRl has the potential to locate suggestions of subtle
fractures through the identification of soft tissue and muscular lesions
which cannot be seen on plain film images.’® A small-scale study? was
identified which demonstrated rib fractures being detected on WB MRI
and not on initial plain film radiographs. This indicates that there is
potential for WB MRI to identify these types of fractures and suggests
that further work needs to be applied to this area.

Predominantly, papers suggested that WB MRI did have the potential
to be used as an alternative imaging modality, but that it was still very
much a work in progress requiring more studies using larger sample
sizes in order for standards to be brought to an acceptable level for
general use'®-'7 (Table 3).

Additionally, it was highlighted that children, and particularly infants,
are unable to remain still for long scans, and that anaesthesia or
sedation may be required in order for scans to be completed.15.18.18
Some papers?921.22 did suggest the use of immobilisation techniques
such as using a feed-and-wrap technique with a Med-Vac splint to
negate the risk of complications from anaesthesia or sedation.

Another consideration when using MRI must be the inability of children
to thermoregulate effectively and that the increase in body
temperature caused by radiofrequency energy may lead to
intracellular or DNA changes.®?
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Table 3. Sample sizes of studies included in this review
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Conclusions

The use of MRI is currently restricted to
NAHI and the results from this study
indicate that brief studies into the use of
WB MRl have produced encouraging
results. WB MRI has been demonstrated
to be a very promising method of imaging
for musculoskeletal, brain and soft tissue
injuries, whilst preventing distress from
immobilisation for plain film and reducing
exposure to ionising radiation.

Despite this promising outlook, dedicated,
detailed, large-sample cohort studies need
to be considered in this area to enable
further assessment of the specificity and
sensitivity of this imaging method.
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_ A repeat audit to determine if accuracy of labral tear W o nonssewon
Q‘r’m‘kﬁh ire detection using MRI Hip Arthrography has improved |
when compared with Surgical Arthroscopy. Author: Hannah Whitaker
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+ Date of MR examination joint injection resulting in minimal

Sensitivity = 94.7% (50.3%)

Specificity = 25.0% (26.0%)

Accuracy = B2.6% (50.0%)
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+ Soma patients will not undengo sungical arthroscopy. [B] The accuracy
of MR arthrography labral tear detection cannot be assessed within this
oohorn.

* Low numbers of false positive and true negative values are expected.
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Future r;-mrs oould use criteria such as ‘abnomal’
normial lainrum noted” mthar than categonising “labral
learng labral tear’.
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t Limitations of the study could offer an explanation for the particulary low specificity value. J

annr:lusion )

= A significant improvernent in the accuracy of MRI hip arthrogram reporting has been demonstrated.

= Undortunately there has been no improvemant in the specificity value but limitations of the study are felt fo be

the causa for this.

* Aeview of cases of discrepancy has highlighted the need o acquire good quality images with no artefact.

* CPD sossions will be planned whore Radiographars will be educated in what the Radiologists assoss for when

reporting. This is hoped o lurther improve the quality of imaging.

* |t has besn conveyed on many occasions by cur MSK Radiologists that the most recent imaging produced on
the Siemans Acra, using tha 18 channel body coil is far superior to the imaging produced using the provious

k Philips Achleva with the dual slomont Flox M cail.
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Gadolinium retention in the brain
Practical implications

Denise Newsom BAMRR Safety Officer

The use of Gadolinium based contrast agents (GBCAs) is well established in clinical MRI and essential for the diagnosis of many conditions. It has been used
in more than 100million people (2) and has a very good safety record in spite of the issue of Nephrogenic Systemic Fibrosis (NSF). As a result of discover-

ing NSF in renally impaired patients, new standards of care have been introduced (3). For example, patients are screened for their renal function, doses have
been modified and the gadolinium products have been catorgorised into high, medium and low risk as below:

European Medicines Agency: Categorisation of GBCAs according to NSF risk,
based on their thermodynamic and kinetic properties

High risk

A. Linear nonionic chelates

Gadoversetamide (OptiMark), gadodiamide (Omniscan)

B. Linear ionic chelates

Gadopentetic acid (Magnevist, Magnegita, and Gado-MRT-ratiopharm*)

Medium risk

Gadofosveset (Vasovist), gadoxetic acid (Primovist) and gadobenic acid (MultiHance)

Linear ionic chelates

Low risk

Gadoteric acid (Dotarem), gadoteridol (ProHance) and gadobutrol (Gadovist)

Macrocyclic chelates

*Gadopentetic acid generics - http://www.auntminnieeurope.com/index.aspx?sec=ser&sub=def&pag=dis&ltemID=6 | 1896

Overview

Recently there has been an increase in publications highlighting that deposits
of gadolinium maybe remaining in the brain. After being administered,
Gadolinium contrast agents are mostly eliminated from the body through the
kidneys. However, it is being queried whether trace amounts of gadolinium
may stay in the body long-term. Recent studies conducted in people and
animals have confirmed that gadolinium can remain in the brain: even in
individuals with normal kidney function (2,6-12).

Available information does not identify any adverse health effects.
Image Appearances

On the brain MRl images, high signal intensity has been seen in the dentate
nuclei and globus pallidus on patients who have had previous repeated MR
contrast exams. On the unenhanced MRI scans, these structures should be
darker grey on the T1 weighted images, however T | shortening effects can be
seen and the structures and have increased signal.

Radbruch in his paper (10) compares a high risk contrast agent and a low
risk agent and the observations appear to follow the risk categories of NSF
The linear agent displayed the high signal in the dentate nucleus but the
macrocylic agent didn't, supporting the hypothesis that the T| shortening
may be a result of the dissociation of the gadolinium ion from the chelating
ligand molecule.

Gadolinium may also deposit in other body structures such as bone and skin.
Reccommendations

*  Administer gadolinium contrast only if clinically necessary and the benefit
outweighs the risk

* Establish renal function of the patient

»  Use low risk MRI contrast agents (Macrocylic chelates) — see table above
» Keep dose to a minimum

There is no evidence it is harmful to patients or there is a clinical risk. The
FDA and European Medicines Agency are investigating and until further
information is available, there is no change to clinical practice:

Further Reading

FDA Drug Safety Communication: FDA evaluating the risk of brain deposits with
repeated use of gadolinium-based contrast agents for magnetic resonance imaging, Jan
2016 (MRI)http://mwwifda.gov/Drugs/DrugSafety/ucm455386.htm

. Residual or Retained Gadolinium: Practical Implications for Radiologists and Our Patients:

http://pubs.rsna.org/doi/full/ 10.1 148/radiol. 2015150805

Standards for intravascular contrast administration to adult patients, Third edition, April
2015 https://wwwircrac.uk/sites/default/files/Intravasc_contrast_web.pdf

Risks of gadolinium contrast:Where are we now? August 2015 http://www.auntminniee
rope.com/index.aspx/sec=ser&sub=def&pag=dis&ltemID=61 1896

MRI Contrast Agents and Adverse Reactions http://www.mrisafety.com/Safetylnfov
asp?SafetylnfolD=245
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