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Hur mycket jobbar du med MR?

A. Dagligen

B. Nagon gang i
veckan

C. Nagon gang i
manaden

D. Aldrig
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Tycker du att MR ar farligt? @

A. JA
B. NEJ




MAGNETIC RESONACE IMAGING - MR

» To explain the relative value of an MRI examination for the various organ systems and indications

» To explain the fundamentals of MR physics

» To have a basic understanding of the physical basis of image formation in MRI

» To explain the principles of pulse sequences and relaxation times

in the principles of spin echo and gradient echo seq

» To describe the principles and main diagnostic applications for the most commonly used sequences in MRI, includ-
ing T2-weighted sequences, T1-weighted sequences, STIR sequences, FLAIR sequences, other inversion recovery

sequences, and T2*- / susceptibility weighted sequences

» To describe the typical appearance of tissues, organs and pathological processes on these MR sequences
» To understand the sequence technology for MR angiography (MRA) including time of flight (TOF) MRA and
contrast-enhanced MRA
»To discuss the advantages and disadvantages of different contrast materials used for MRA

» To discuss the differences between time-of-flight, phase contrast, and contrast-enhanced techniques pertaining to MRA

» To discuss advantages and disadvantages of MRA compared with other techniques

» To explain the principles of dynamic contrast-enhanced (DCE) MRI

» To explain the principles of diffusion-weighted imaging (DWI) and diffusion tensor imaging (DTT)

» To have an appreciation of the principles of functional MRI (fMRI) using BOLD contrast

» To outline the principles of spectroscopy using 1H, 31P, 13C
» To describe typical artefacts on MR imaging and to discuss their respective causes

» To describe the indications for the use of MR contrast media in the study of various organs / organ systems

» To explain the absolute or relative contraindications against MR imaging and how to handle MR examination of

patients with relative contraindications requiring examination in special coils, etc.

» To explain the safety issues in the MR environment with regard to patients and staff




» To explain the absolute or relative contraindications against MR imaging and how to handle MR examination of

patients with relative contraindications requiring examination in special coils, etc.

» To explain the safety issues in the MR environment with regard to patients and staff

» To explain the fundamentals of MR physics

» To have a basic understanding of the physical basis of image formation in MRI




Statiskt magnetfalt

‘Tidsvarierande magnetfalt

(gradientfalt)




Vilket/vilka elektromagnetiska falt
anvands ENDAST da MR bilder tas?

. Statiskt

. Radiofrekvent &
statiskt

. Tidsvarierande &

radiofrekvent

. Statiskt &
tidsvarierande 0% 0% 0% 0% 0%

. Radiofrekvent




Statiskt magnetfalt

‘Tidsvarierande magnetfalt

(gradientfalt)




Statiskt magnetfalt ) Ska par en
- nettomagnetisering
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Hullerombuller Upplinjering




Tidsvarierande magnetfaﬂf
(gradientfalt)

Gor att vi kan

Spatiell kodning sarskilja signalen
fran olika delar av

Kroppen.




Manipulerar
nettomagnetiseringen
sa att vi kan fa en
matbar signal.




Vad vill Du veta mer om i forsta hand?

A. Risker med
implantat

B. Halsoeffekter med
MR




Vi gar vidare till:







Vilken av dessa risker anser du ar den

mest betydande?

A. Dragkraft &
vridmoment

B. Uppvarmning

C. Funktionsstorning

D. Artefakter

E. Inducerade pulser

0% 0% 0% 0%

0%




Implantat

|Dragkraft och vridmomentl
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Bild fran Starck G. et.al. ISMRM 11th Scientific Meeting 2003, Abstract book #2474
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- Implantat X

Y | Statiskt magnetfalt

A

Device

Homogeneous Static Magnetic Field B,

Schaefers, G. IEEE Engineering in medicine and biology magazine 2008.
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Vilket/vilka av foljande objekt far du ta
med in i MR-rummet?




Statiskt magnetfalt

Nej, risken ar stor att
magnetremsan
avmagnetiseras...

| JA, denna rullstol ar
\ T I fQ specialgjord for MR. Ar

IS '%M’ markt med en gron etikett.
O

NEJ, projektileffekten — risk
for allvarlig skada!




. Implantat

Tidsvarierande magnetfailt
(gradientfalt)

En ledare | ett tidsvarierande
magnetfalt ger upphov till en elektrisk

strom

— Finns ledande material och hur ar det isolerat?

— PNS - perifer nervstimulering (nerverna ar elektriska
ledare)
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S / Ledande tradar & loopar

"= Antenneffekt — kraftig uppvarmning i elektrodens
andar.

Ledande loopar - kraftig uppvarmning vid
kontaktyta (kan aven ske med kroppen som ledande material)
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Kommer implantatet fungera som det ar
tankt under undersokningen?

— sluta fungera?
— inte fungera palitligt?
— fa ny funktion?

Riskerar implantatet att ga sonder?

— Finns sma delar av metall som kan forflyttas?
— Finns det magneter i implantatet, ex ClI.




Varfor ser bilden ut som den gor?

0% 0% 0%

Det ar fel pa
magnetkameran

Patienten saknar en del av
sin skalle

Patienten har ett implantat




Vilken typ av implantat tror du

patienten har?

A. En intrakraniell
tryckmatare

B. Ett hjarnstamsimplantat
En aneurysmklamma

0% 0% 0%
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Hur ser bilderna ut?

Kommer magnetfaltet att storas?

— Magnetisk metall — stor faltet
« Signalbortfall
 Distorsion

— Ledande material — strommar kan induceras, de stor

« Signalbortfall
e Distorsion

Bilder fran Clinician
manual for:

Medtronic Reveal Dx
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0 Halsoeffekter
«

Halsoeffekter med MR




Ar det farligt att géra en MR for en @

patient utan implantat?




Halsoeffekter

Statiskt magnetfalt

* Inga kanda langsiktiga halsoeffekter
* Vissa personer kanner tillfalligt av:

lllamaende

Yrsel

Metallsmak i munnen
Magnetofosfener, dvs ser ljusblixtrar




Tidsvarierande magnetfeilt p—
(gradientfalt)

* Oljud

 Magnetofosfener, dvs ser ljusblixtrar

» Perifer nervstimulering




~ Halsoeffekter

Q )

* Uppvarmning av kroppsvavnad
— SAR (Specific energy Absorption Rate)

» Kraftig lokal uppvarmning
— loopade sladdar, EKG-elektroder
— patienten formar loopar med kroppen




Du ska ga in i MR-rummet for att tala med en orolig
patient infor undersokningen. Vad av foljande behover du
gora innan du gar in i rummet?

Tomma fickor pa allt
innehallande metall

Satta pa dig horlurar

Ta av dig eventuella
orhangen och halsband

Plocka av dig passerkort 0% 0% 0% 0%




Vi gar vidare till:

Implantat
Halsoeffekter







