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X-ray



20akCT of Brain HYfi#-Z]

» Brain parenchyma (*&§ &)
— frontal lobe, temporal lobe, parietal lobe, occipital lobe,
cerebellum, basal ganglia, brainstem, corpus callosum

 Subarachnoid spaces (&m#x 3 3=+ 322, CSF spaces)
— Ventricles (*& % )--- lateral, 3rd, 4th ventricles

— Cisterns (¥% 7 )--- suprasellar, quadrigeminal cisterns....

— Fissures (%% %4 )--- Sylvian, interhemispheric fissures...
— Sulci ("%&)



lobe

Fromtal  parietal [gbé\

F: frontal lobe (3 ) P: pons(#f% %)

T: temporal lobe (g )

| ~ Wm0 sisuprasellar cistern (RREg b Mg )

SR ST Ce: cerebellum (-] #%) d: dorsum sella($ &4 )




parietal lobé

Frontal

F: frontal lobe (g £ ) Mb: midbrain( ® %4
T: temporal lobe(# )

S | o s: suprasellar cistern (2% F &% )
e | Ce: cerebellum(-] #&)



lobe

Fromtal  parietal [gbé\

— ~" 1 F:frontal lobe(3¢ £) Sy: Sylvian fissure(F=< &)
- =7 *\1\‘25 a - - e
i E‘\%E’;} i~ T: temporal lobe(# &) O: occipital lobe(+: )
) é&\‘ ¥~ Mb: midbrain(® #%) 3v: 3rd ventricle(% = %5 %)
-\ P v lateral ventricle(ip] %6 3 )

£ MO \,\i\fﬁ.:,‘.’t CC: corpus callosum (genu) (s < §8 (" %))
~ . IoD Qc: quadrigeminal cistern (= 44 s )



F: frontal lobe  CC: corpus callosum(?# 54 §#)

P: parietal lobe Sp: splenium of CC(7% 74 %8 /& %)
| e O:occipital lobe Iv: lateral ventricle

s: sulcus(%s %)



F: frontal lobe If: interhemispheric

P: parietal lobe fissure(~ "o X ZRK B 4)
Ci: cingulum(d=+ #)cs: central sulcus(® < &)
CS: centrum semioval(Z£ P [F] ¥ %)




Central sulcus

i e L Primary somatic
c;'n";fy motor sensory cortex
Somatic sensory
Premotor
A association area
Anterior ;% 'F_. },i\j ’E T?v
Prefrontal Sensory speech area
area (Wernicke's area)
Motor speech area Visual cortex
(quca's ‘area)
Z T ED R Visual
Primary iation area
auditory cortex %R% ﬁ W
K "EAE Taste area
association area



somatosensory
cortex

Parietal
lobe

Occipital

Olfactory lobe
bulb Temporal ~ Cerebellum
lobe
Spinal cord

Motor projection areas

3 1
related to speech Wernicke's area

Auditory cortex

Wernicke's area is one of the two parts of the cerebral

cortex linked since the late nineteenth century to

speech (the other is the Broca’s area). It is involved in

the understanding of written and spoken language



Broca's area _______Wernicke's area Articulation areas
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Functional MRI s

Infarction in Broca’s area



Basal Ganglia(z & %)

Deep gray matter(i® & * )

Corpus striatum (4GiRES )

septum pellucidum

(ERAIFE)

anterior limb and genu —&= | ‘ (
of internal capsule /
(POBE 2 i i R i) ' F‘
~§— |
~ |
7

= caudate nucleus + lenfiform
\ nucleus
caudate nucleus

(Eitkix)

N

lentiform nucleus
(putamen + globus pallidus)

(SikEx)

posterior limb of ~
internal capsule
(RNEZER) '

(ERIK)
thalamus ({RE)

C putamen (5% )
: j‘ globus pallidus
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(CT: # % (G: gray matter) " # % >

v & (W: white matter) f} & o

i Sylvian fissure (arrow) b Bl "Rk ¥ A
PR T o A A KT EARE -
BAH2Z B - R0 THw o AR
(internal capsule) > & CTi%P &4 -
Putamen globus pallidus &#.CT# % % 4 -

MRI FLAIR: globus pallidus #] 5 z 4= >4 % >
'\%% %’fuﬁ B%] y °

c: caudate nucleus (& ;& +%)
p: putamen(4 #)

g: globus pallidus(z ¢ %)

t: thalamus(4f. 7 )

i internal capsule (p 1)

ic: insular cortex (& w)

Sy: Sylvian fissure (== %)




Locations of Hypertensive

Intracerebral Hemorrhages:

RO e !
2 ]

Basal ganglion:

putamen
caudate nucleus
Thalamus
Brainstem

Subcortical white matter
of cerebrum and cerebellum

284 2[EF © putamen—thalamus—
brainstem(pons) — cerebellum —subcortex of
cerebrum —caudate nucleus — brainstem(midbrain)
— brainstem(medulla oblongata)

A
P W

. [‘: thalamus

Daudate
‘/

)

-~ S putamen

o CErEbrum
[lJ pons
: [ cerebellum



1. CVA due to left putaminal hemorrhage wi)
(ZRARE D & 5142557 B ) | ' ;
2. Calcifications in bil. globus pallidus '{
.
g

(F ¢ 3Reg )

B N :

ICH:

70~90Hu
Calcification:
150-300Hu

CVA: cerebral vascular accident, stroke, R & &AM, 15 5 |



CT

M/71
CVA due to left putaminal hemorrhage

(L RIAA DL Fld=57 B)



Male, 79 y/o,
CVA due to thalamic hemorrhage
(AP D s 5ldzrge b))




/

(left figures)
90,4,27 CT: Acute hematoma in
Rt. cuadate nucleus with IVH.

(right figures)
90,5,4 CT: residual hematoma in
caudate nucleus, no IVH

(B e+ 1 i
Fldzrs Y B )
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Hypothalamu
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Superior colliculus

Inferior colliculus
= gquadrigeminal plate

Pineal gland

Brain stem




Midbrain

% (midbrain)

cp: cerebral peduncle (< #&%r)

cst: corticospinal tract (4 & # #£/5
rn: red nucleus (= %)

sn: substantia nigra (2. &)

3n: 3" cranial nerve, oculomotor
nerve (& P4 &)

3nn: nucleus of 3" n (% 34 5 1%)
aq: aqueduct (F-k ¥ )

gr: periaqueductal gray matter (3-k
F 5 )

sc: superior colliculus (+ -] ¥)

qp: quadrigeminal plate (= £ %2)

rf: reticular formation (& % )
qc: quadrigeminal cistern (= & %8 "%
#)
ac: ambient cistern (3% )



Midbrain

(A) CT: ¥ sc 5 ¥|midbrain
?k A o

(B) TIWI ¥ +* CT{ i %7 7!
midbrain ¢ A5 »

(C) FLAIR, (D) T2WI, (E)
SWANIR| ¥ % 5 Flred
nucleus,

substantia nigra.




Cortico-spinal tract Trigeminal n & ganglion

Middle cerebellar
peduncle

4th ventricle

Haiu-Chen Ly
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34
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(pons)



CT MRI, T2WI



A.Pons T B B: Pons } E

sp: superior cerebellar peduncle (F -] & %r)
mp: middle cerebellar peduncle (¥ |- *&%r)

pc: prepontine cistern (4f a® *a:* )

| 7,8n: 7 and 8™ cranial nerves (% 7 ~ 84 )
5n: 51 cranial nerve (% 54 &)

4v: 4 ventricle (% 4% %)
aq: aqueduct (#-k #)

Ce: cerebellar hemisphere (-] "%+ 2k




%t "% (medulla oblongata)

(A) CT 52 #afx? F ¥ o

(B) MRI, T2WI R 7 iF # 5 Fut #petaeh 2500 2 B i chfgag o
BBt v - SR o

Pyramid %_i# i% :& # ericorticospinal tract (5 i - =k o

F]pt iztract* f % pyramidal tract ©

p: pyramid (45%8)

ip: inferior cerebellar peduncle (™ -] #%5%)
Ce: cerebellar hemisphere (-] &2 7k )

f: flocculus (-] "% zk)

t: tonsil (-] #6= 2%)

pm: premedullary cistern (z£ #5575 )



— Motor cortex

< g & B # ¥ (corticospinal tract) »
* 4440 /2 (pyramidal tract)

I ¥ corticospinal tract & MRIZ? i
(A)-(D) 3" £_FLAIR, (EF) T2WI
A.Coronaradiata : 23 EE2 6 FFH > T
centrum semiovalez. b > A FLAIR¥ L H p e
corona radiataf}’ v o
B. /A" {+basal ganglia > corticospinal tract’s
internal capsule=n{s % (posterior limb) » & 7
Weew i) gk e
g : globus pallidus
C. /7™ ¥midbrain=n+ #5%r(cerebral
peduncle) > corticospinal tract 7 2. & 2
s * substantia nigra 2. %
D. /L™ F|pons > corticospinal tractfe e o
E. /£ ¥Imedulla oblongata:rpyramid(p) °
F. coronal section > # &L % i£ corticospinal
tract(arrows) o

L — Corona radiata —

Posterior limb of
internal capsule

Cerebral peduncle
of midbrain

A

Pons

Pyramid of
medulla oblongata

spinal cord



T1WI in a 2 m/o baby,
showing the myelination
areas (bright in TIWI)
along the pyramidal
tract

Internal
capsule

Medulla

Lateral Anterior
spinocortical spinocortical
tract tract

Lower motor __
neurones
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WGEMSMROW SHIE LF Fac:

1. Optic nerve.(AL.4¢ &) 2. Optic chiasm.
3. Optic tract.

4. Optic radiation

5. Visual cortex (calcarine cortex)

(#F A H)




1 NOVEMBER 1991
VOL. 254 = PAGES 621768

November, 1991,

Science L
e —FT % # ~ 1 functional MRI Z Polyak, 1957

2% 5 *;» ¥ EN )f% 2 .ﬁ
2R e ﬁ‘ }Iéa (U Zﬁ“ Figure 8. Visual input to the brain goes from eye to LGN and then to primary visual cortex,
or area V1, which is located in the posterior of the occipital lobe.

Adapted from Polyak (1957).

Functional Mapping of the Human Visual Cortex by
Magnetic Resonance Imaging

J. W. BELLivEau,® D. N. KENNEDY, R. C. MCKINSTRY,
B. R. BUCHBINDER, R. M. WEISSKOFF, M. S. COHEN, ]. M. VEVEA,
T. J. BrRapy, B. R. RoseN




8th and 7th cranial nerves(% = ~ % ~ g4l &
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https://www.youtube.com/watch?v=sAFaTaavmO8&index=
5&Ilist=PL4Cuo-
fGFLUhg4fEOWBpzEbMgMZ1Ixv5C&t=0s

Hypoglossal ==

{1 M A S
Qestlbulocochlut

https://www.youtube.com/watch?v=0lbwshg_Kj4&t=0s&in
dex=6&list=PL4Cuo-fGFLUhg4fEOWBpzEbMgMZ1Jxv5C
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Foramen of Monro

Frontal horn

Trigone
3"ventricle /)

Occipital horn
Temporal horn

Aqueduct =

th :
4" ventricle =
Central canal of spinal cord
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sc: suprasellar cistern(#ix + *&i# )
aq: aqueduct(+ o -k )
th: temporal horn of lateral ventricle

lv: lateral ventricle, frontal horn
3v: 3rd ventricle

gc. quadrigeminal cistern

Sy: Sylvian fissure
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Angiography, [M'E s

CTA: MRA:
DSA: CT angiography MR angiography
Digital substraction angiography
(= FF=2 K,ért:;; ¥ ER)



carapra

ies of the medial aspect of
:musphere and on the sur-
rebellum. The left hemi-

““'PCA/ /o
Basilar artery

Anterior cerebral artery (ACA) = &85 7%
Middle cerebral artery (MCA)*® #&#5 7%
Posterior cerebral artery (PCA) s & 7%
Basivertebral arteries z& & #> 7%

(basilar art. and bilateral vertebral art.)




Circle of Willis:
Posterior communicating arteries (PCoA)
Anterior communicating artery (ACoA)
Proximal posterior cerebral arteries (PCA)
Distal internal carotid arteries (ICA)

Al portions of anterior cerebral arteries (ACA)
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Anterior cerebral artery (ACA)

Middle cerebral artery (MCA)

Lenticulostriate arteries (Isa)
to basal ganglia



Main arterial territories

(B)
Internal
capsule,
anterior
limb

Putamen

Globus
pallidus

Internal
capsule,
posterior
limb

Thalamus

Occipital
lobe

Caudate

MCA superior
division

MCA deep
branches

Anterior
choroidal
artery

MCA inferior
division

© 2002 Sinaver Associates, Inc

. Middle Cerebral Artery: Superior Division - Posterior Cerebral Artery

. Middle Cerebral Artery: Inferior Division . Anterior Cerebral Artery

N Middle Cerebral Artery: Lentinculostriate - Anterior Choroidal




Rt. MCA infarction

= MCA

/turitory
SR e )

\
//
BN P,k/*“/ ‘ MCA-PCA

\ watershed

PCA

territory

watershed area

ACA
territory ACA-MCA
watershed

MCA
territory

y\ MCA-PCA

watershed




Small vessels (-] = ¢ ) L&

Perforating artery (penetrating artery)
¥ 1§ %%

Qureshi: Spontaneous ICH.
NEJM, 2001

A| Coronal view

Lenticulostriate arteries
Intracerebral hemor|

Lacunar infarct

Middle cerebral artery Narrowing of artery

@ Sagittal view
Thatamic arteries

Pontine arteries

Basilar artery




Cortical art

Medullary art

Medial lenticulostriate art
Lateral lenticulostriate art
MCA

ACA

Heubner art
Thalamoperforating art

PCA

Paramedian pontine branches

Basilar art

Vertebral art

|~

7 i% | 5 *% (penetrating artery
v fi perforating artery)

P Rt R (MCAp 2 vhip 2 ek
& #8 6 #% (medial and lateral lenticulostriate
arteries)

is g # k (PCA)eil v 7 i # 7%

(thalamoperforating artery)

W P ®5 % (ACA) sorecurrent artery of

Heubner.

70 9% % & 5 7% (anterior choroidal
artery) g4 4. ©

A & # 2% (basilar artery) sh ¢ i A
1= (paramedian branches).

RN F_d circle of Willis 3T + 5

# 4 1 chpenetrating artery o

¥ ¢ > ACA~ MCA -~ PCAe:g 3 &

= P &R engi P s Pk (pia arteries) 3
21 ek 7% (medullary artery) & & a3 £
B9 B 2 dEcentrum semiovale -



Venous sinuses: | A%
1. Superior sagittal sinus ( ? / Y
2. Inferior sagital sinus (I | 7
3. Straight sinus |
4. Transverse sinus
5. Sigmoid sinus
6. Cavernous sinus
7. Cortical veins



SSS

2 cases of arterio-venous malformation, AVM
SSs: superior sagittal sinus $5 42 5% 0% A

F
ss: straight sinus




