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Computed Tomography??
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Sir Godfrey Newbold
Hounsfield.

1919-2004.
CT for brain: 1972-73.

CT for whole body:
1975.

Worked on NMR.
EMIDEC 1100.

Magnetic films for
information storage.

Nobel prize in 1979.
Knighted in 1981.



CT vs MRI, BME &7

MRI>CT

MRI>CT

CT>>MRI

MRI>CT, but range...
CT=MRI

MRI>CT
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A BBX ' (E E 0.01-0.03
Head CT 1-2
Low dose Chest CT

Chest CT

Abdomen + pelvis CT

Cardiac CT
angiography

PET-CT (whole) body
scans




Which is not CT images ??




Window

Typical Window Settings for Common CT
Examinations

® Soft tissue
® Lung
® Bone

Examination Width Level

Head
Posterior fossa 150 40
Brain 100 30
Temporal bone 2,800

NMeck

250
Chest
Mediastinum 350
Lung 1.500
Abdomen
Soft tissue 350
Liver (high contrast) 150
Pelvis
Soft tissue 400
Bone 1,800
Spine
Soft tissue 250
Bone 1,800




Alr
Lung
Fat
Water
Kidney

Blood

Muscle

Grey matter
White matter

Liver

Hounsfield unit (HU)

Substance

—1000
—200
—100 to —-50

+10 to +40
+37 1o +4!
+20 to +30

+40 to +60

Soft Tissue, Contrast | +100 to +300

+700 (cancellous bone) to +3000 (cortical bone)
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@ Right side limb weakness
® trauma with headache
® Lung cancer suspect metastases

® Running nose with cough for 2 days

®
® Check up,check, fu
® .
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Why brain CT ?

@ Greater availabllity, lower cost, and superior
ability to show bone and acute hemorrhage
(*emergent patient)

® Acute infarction

® Brain tumor —->MRI
® Brain abscess > MRI
® Meningitis = lumbar puncture

13



SPECT of Brain By 23]

® Brain parenchyma (¥ &)

e frontal lobe, temporal lobe, parietal lobe, occipital lobe,
cerebellum, basal ganglia, brainstem, corpus callosum

® Subarachnoid spaces (Fm#r 3 %+ 32 CSF spaces)
e Ventricles (P& % )--- lateral, 3rd, 4th ventricles
e Cisterns (*w )--- suprasellar, quadrigeminal cisterns....
e Fissures (" %])--- Sylvian, interhemispheric fissures...
e Sulci (*&&)
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Fromtal  parietal ?B
100 -

F: frontal lobe P: pons

T: temporal lobe

s: suprasellar cistern (i P& )

Ce: cerebellum d: dorsumsella ¢




Frontal

obe

parietal gg

Temporal lobe

F: frontal lobe

T: temporal lobe
Ce: cerebellum

Mb: midbrain
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P
F: frontal lobe

T: temporal lobe
Mb: midbrain

lv: lateral ventricle

Sy: Sylvian fissure
O: occipital lobe
3v: 3rd ventricle




obe

Fromtal  parietal gg
ode — \ . Occip
"’r ! ‘ < : obe

& » y ‘ )
AP

;9*

F: frontal lobe P: parietal lobe
O:occipital lobe

lv: lateral ventricle

s: sulcus T

-
=



F: frontal lobe
P: parietal lobe
CS: centrum semioval

If: interhemispheric
fissure



c: caudate nucleus
t: thalamus

p: putamen
I: internal capsule

g: globus pallidus
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h . T B Mass Effect
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Hematoma |~
1 e hematoma more enlarged

mass effect is stronger

Mass effect:

1. The ipsilateral ventricle, sulci, fissures are compressed
and obliterated, disappeared.
2. Midline is shifted.

3. The contra-lateral ventricle is dilated. «§

SF-



Hemato

ma
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Acute epidural hematoma,
causes strong mass effect with

uncal/transtentorial herniation

---obliteration of the suprasellar cistern (red arrow)
and the quadrigeminal cistern (green arrow)
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4 uncal/transtentorial (obliteration of the suprasellar
herniation cistern/quadrigeminal cistern)

Before surgery, a big GBM
In the left temporal lobe with §f

uncal herniation.

After surgery, the GBM was
removed, the suprasellar
cistern and quadrigeminal
cisterns are normal.




CVA with ICH

Mass effect:

1. The ipsilateral ventricle, sulci, fissures are compressed
and obliterated, disappeared.

2. Midline is shifted.

3. The contra-lateral ventricle is dilated.

Severe mass effect:

&. Uncal/transtentorial herniation---- obliteration of the

suprasellar cistern(s) and.quadrigeminal cistern(q) e




Complication of uncal/transtentorial herniation:

Posterior cerebral artery (PCA) is
compressed, causing infarction.
Sometime, middle cerebral artery
(MCA), or other small artery
supplying the basal ganglia are
compressed and causing infarction.




Acute infarction of right posterior artery (PCA),
this i1s a complication of uncal/transtentorial

herniation, because the PCA was compressed
by brain herniation.

Big acute subdural hematoma caused strong mass effect
with uncal/transtentorial herniation.
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Hounsfieldunit (HU)

Substance
Air —1000
Lung -500
Fat —100 to -50
Water
Kidney
Blood
Muscle +10 to +40
Grey matter +37 to +45
White matier +20 to +30
Liver +40 to +60

Soft Tissue, Contrast | +100 to +300

+700 (cancellous bone) to +3000 (cortical bone)




Gray matter 40 Hu

White matter 35Hu

Bone 1000Hu
CSF 4Hu



fresh blood clot 70-90Hu

blood clot 30-50Hu



A case of hyperparathyroidism with big
calcifications in the bil. basal ganglia,
thalami, dentate nuclei

Calcification: 100-500 Hu
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® Brain CT without contrast



Contrast medium enhancement
* Brain abscess-- ring enhancement
 enhancement of the capsule of abscess




Plain CT

Contrast medium enhancement
* Brain tumors---breast ca. with right occipital
bone metastasis




M/30 , HIV(+)
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