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Computer tomography
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CT safety

Contrast (iodinated)

 (Contrast reaction
= anaphylactic reaction 1 in 10.000
= 1in 100.000 to 1 in 1.000.000 will die
e Medical issues
=  Acute renal failure
= |Lactic acidosis in diabetics
=  (stop metformin 48 hours before scanning)

Radiation

 Gray > absorbed dose (joule/kg)
e Sievert > dose equivalent
 Relative exposure

= (CRX=0.1mSv

= head CT = 2mSv

= chest CT = 8mSv

= abdominal and pelvic CT = 20 mSv
 1CRX appoximate the same risk:

= watching TV for a year

= 1 transatlantic flight

= 2 days living in Denver

RADIATION
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Magnetic resonance imaging (T1 and T2)
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MRI safety

The magnet is always ON!
24 hours/day
7 days/week
365 day/year

Even at Christmas

DANGER!

RESTRICTED ACCESS
STRONG MAGNETIC FIELD

This Magnet is Always On!

NO PACEMAKERS, NO METALLIC IMPLANTS,
NO NEURO STIMULATORS

Pur = with o kers, nsuro =imulators or
metallic implants musat ret enter this ares.

SERIOUS INJURY MAY RESULT,

NO LOOSE METAL OBJECTS

Chject: meds rom or conlaining ferross
matslc should not be taloen inlo thix reom.
SERICUS INJURY OR PROPERTY DAMAGE MAY RESULT.

RESTRICTED ITOME INCLUDE:
CELL FHONES, HEARNG AIDS, KEY3, JENELFY & PAGER3E
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http://www.mrisafety.com

Ischaemic stroke

Early signs of ischaemia on CT

Hyperdense media sign
loss of grey-white matter differentiation
Hypoattenuation of the lentiform nucleus

gyral effacement
insular ribbon
/

lIschaemia on DW|

No oxygen > No ATP
Na/K pump dysfunctional > intracellular oedema
Restricted diffusion within minutes
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Brain perfusion in stroke
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Perfusion imaging

Cerebral Perfusion
and Stroke
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Doppler ultrasound of cerebral vessles
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Intracerebral bleeding

Haemorrhage on CT

Hyperdense
Mass effect
Perifocal oedema

Haemorrhage on MR

Susceptibility weighted imaging (signal loss)
hemoglobin degradation products disturb magnetic field




Inflammation




Tumor

Consider:
« age of the patient I:tr:::;ma

* Single vs. multiple
* Location:
extra or intraaxial 30%
which compartment

Nerve Sheath

midline crossin Meningioma
_ g Glioma
e (CTandMRI
TT, T2, DW|, MRS metastases meningiom
enhancement -
calcification

cystic degeneration
e  Effect on surroundings
mass effect
midline shift
cytotoxic oedema
v finger like
gray/white matter diff maintained
CT. hypodense
MR: T2 hyperintens

>
»
»
»  No diffusion restriction




PET and SPECT

Cyclotron needed
* result is two gamma photons moving 180 degree
e F18(108 min): Fluoro-desoxyglucose (glycolysis)
e C11(20 min):

= methionine (amino acid metabolism)

=  Pittsburgh compound B (amyloid binding)

= Vesicular monoamine transporter (C11-DTZB)
« (O™ (2 min): water (cerebral perfusion)

SPECT

No cyclotron needed > cheaper -
e gamma emitting isotopes (99mTc) Healthy
e« 99MTc-HMPAO (cerebral blood flow)
 Dopamine transporter imaging (DAT):

- 123]-3-CIT

=  99mTc-TRODAT
D2 dopamine receptor imaging:

- 123]-
-IBZM Healthy Healthy

PEL%?% .. Detector

Positron emitting isotope

511 KeV
photcV
Posutron '
Electron _
511 Kcv Paositron Temporal lobe epilepsy

photon Gamma rays created Sramsmarion



0C
=
©
-
O
ﬁ
O
C
-
LL.

c
L
S
r
(=]

Inhomogenei

Field

RS

gln

venule



Functional MRI

CMROQO> Response

Deoxy-Hb Response
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