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CT gray scale
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£788 bone marrow 400-800 9 > bone window T %
HEF
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BR4H SRIR3E (fFl4encephalomalacia) 10-20
HER (BILNCSF) 2-4

R R mm
o

=
o
S
S

]



(Bone window setting)

White matter » & {®mHI& 35Hu

Gray matter » [k {mH 40Hu

Bone » B ¥19 1000Hu

CSF » (k&) 4Hu : -~ Bone marrow 400-800Hu
Bone cortex 1000-1800Hu

Bone * B 1000Hu

subcutaneous fat,
intermuscular fat
£.-20~-120Hu

paranasal sinus air,
mastoid air
£ ., -1000Hu




m: muscle, soft tissue
35-45Hu

|: liver, 50Hu

g: gall bladder, 10Hu

b: bone, 1000Hu

f: fat, -20 ~ -120Hu
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1stday 74Hu 26t day 46HU 50t day 24Hu

" 2 *d (intracerebral hematoma, ICH) /7 %

CVA due to right thalamic hemorrhage

e CT, A7 e B Z v en(A), " ¥ P [ & wr s 4 (B), % % %5 (C)
B o BB (X% % AL 5 & brain tissue edema (C).



24-28 Hu 10-16 Hu

3% 2 %k i (brain tissue edema)

MCA infarction

Hole oK TR > g2 b > g F B % i (mass effect) ((L R :sulei i %)
(A)Infarction % 1% > % #pbrain tissue edema, density "% = % % (24-28H) >
mass effect 7 %

(B)Infarction % 4% - brain tissue edema i£ # % %, density "% ¥ { % (10-16H) -
mass effect %3 o



B ] % 4% B8 (corpus striatum) 4F 4 o
Calcification: 100-500 Hu
griv g o d oo iy %@‘Ji"ﬁﬁbﬁi:’#
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SIS CT of Brain Bz

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

 Subarachnoid spaces (&m#x & 5=+ 322, CSF spaces)
— Ventricles (*w % )--- lateral, 3rd, 4th ventricles

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

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



_ lobe
parietal lobé

Fronmtal

Occipit
‘obe

F: frontal lobe (2g %)  P: pons(4f; ")

T: temporal lobe (# &)

| ~ W00 sisuprasellar cistern (FkE F M)

et wtan? ] L Ce:cerebellum (4] %) d: dorsum sella( st 4 )




parietal lIgbé

Fromtal

F: frontal lobe (3¢ & ) Mb: midbrain( ¥ *%)
T: temporal lobe(# & )

/ , U e s: suprasellar cistern (% + %% )

Tt e “ i Ce: cerebellum(-] %)



lobe

Frootal  parietal Igbé

_ F:frontal lobe(31 &)  Sy: Sylvian fissure(F= )
W [ T temporal lobe(#7 ) O: occipital lobe(#: ¥)
o T Mb: midbrain(® #%) 3v: 3rd ventricle( ¥ = "5 %
<. v: lateral ventricle( ] %% %)

Y Pt

.~ Al \ CC: corpus callosum (genu)( % "< %8 (%4 %))
o) \ .m0 Qc: quadrigerminal cistern (= 48 754 )




F: frontal lobe CC: corpus callosum(?s 54 %8)

P: parietal lobe Sp: splenium of CC(75 74 %8 /& 3R)
| A\ O:occipital lobe Iv: lateral ventricle

R ] s: sulcus(*& %)



lobe

F: frontal lobe if: interhemispheric fissure( = &+
)

P: parietal lobe

Ci: cingulum(d=+ w) cs: central sulcus(® = &)
CS: centrum semiovale(* “F [F] # %)




Central sulcus

Ed LT Primary somatic

:;irv:;rv motor sensory cortex
Somatic sensory
:rr:amow association area
Anterior | ;% '\; /,i\,' ’%T ?\z
Prefrontal Sensory speech area
area (Wernicke's area)
Motor speech area Visual cortex
(Broca'sarea) = . BN . N .
E% B} S i 5= 4 \ Visual

Primary ' £ ' association area
auditory cortex ALE A ,E»T 3,
Koy + Taste area
association area

17



Primary Central
motor’  sulcus primary

cortex somatosensory
cortex

Frontal

lobe Parietal

lobe

Occipital
Olfactory lobe
bulb Tempora 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



Articulation areas

Infarction in Broca’s area



Basal Ganglia(z & %)

Deep gray matter(;= & “ &) ‘

Corpus striatum
= caudate nucleus + lentiform
nucleus

septum pellucidum a caudate nucleus

lentiform nucleus .

(putamen + globus pallidus)

putamen

globus pallidus
posterior imb of
internal capsule

thalamus

Hain-Cles Lo




Body of caudate
nucleus

Stria terminalis

corpus striatum

3 .
Thalamus (;\\?X_‘ )% (%
Head of caudate \ _~ b

nucleus o ' % /
., \ \

XK’;_’ ez /,” “y

; v L

Stria terminalis \[//

(to hypothalamus}) (/

Putamen
kb | Blood supplied by
mygdala - - -
lenticulostriate arteries
Tail of caudate

niclens

Hirn (Frontalschnitt auf Hohe der Corpus striatum
Hypophyse) (Seitenansicht)

Kortex

nucleus caudatus
Seitenventrikel

Seiten-
ventrikel




(CT: A % (G: gray matter) " # % >

v & (W: white matter) #}' &

iz Sylvian fissure (arrow) pr Bl 2o & ¥ AL

W@**?ﬁé’”mé%ﬁﬁﬁﬁ°
FLEG - L0 T 03 ﬂ—\P\?

(mternal capsule) » “CT %P & A =

Putamen*? globus pallidus #.CT 7 % ?v ZA

MRI FLAIR: globus pallidus F] % z 4= i» ' &

‘QL Eﬁ*ﬁ E% y °

c: caudate nucleus (& 7 %)
p: putamen(ds £)

g: globus pallidus(z v )

t: thalamus(4i 7 )

i internal capsule ( %)

ic: insular cortex (& w)

Sy: Sylvian fissure (B~ 4 )




Locations of Hypertensive
Intracerebral Hemorrhages:

 Basal ganglion:
putamen
caudate nucleus

« Thalamus

* Brainstem

e Subcortical white matter
of cerebrum and cerebellum

4 KEFE - putamen—thalamus—
brainstem(pons) — cerebellum —subcortex of

cerebrum —caudate nucleus — brainstem(midbrain) .’

— brainstem(medulla oblongata)

LT &d sV

| -\n:\
P [qutamen
4 It T~
: ‘ thalamus

= cerebrum
|!J pons

[‘ cerebellum



1. CVA due to left putaminal hemorrhage .
(A 5ldengd B ) ) ' ;

2. Calcifications in bil. globus pallidus %

.

V 4 |

(£ 9 IR4ET)

S ICH:

| 70~90Hu
Calcification:
150-300Hu

" w ] J : i
Z;\

.

CVA: cerebral vascular accident, stroke, J& s =41, B 5 J|
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M/71
CVA due to left putaminal hemorrhage

(MGG S [ T E)




55—l

Male, 79 y/o,

CVA due to thalamic hemorrhage




(left figures)
4,27 CT: Acute hematoma in
Rt. caudate nucleus with 1\VH.

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

(=t Al
5 [ FREHES L)

/



One minute note (1):

Please describe the anatomic structure of basal ganglion



e LAL

Brainstem(%& i

Copyright & The McGraw-Hill Companies. Inc. Permission required for reproduction or display.

Hypothalamu

Diencephalon

s 1 halamus
Corpus
callosum
Rehcular
W= Corpora
Formation d =% e mina
Cerebral
Midbrain ) 1 aqueduct
Pons (F&*5
o Reticular
Medulla (R | formation
oblongata (2£ 7%) R £ Spinal cord

MRI, TIWI



Superior colliculus . *

Pineal gland 3 _ _
‘ Inferior colliculus

meguadrigerminal plate

Brain stem




Midbrain

3nn

8] 1-8

® 7% (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 39 n (% 34 5+%)
aq: aqueduct (F-k ¥ )

gr: periagueductal gray matter (3 -k
£ 3 Ap)

sc: superior colliculus (*+ /|- %)

qp: quadrigeminal plate (= £ 44)

rf: reticular formation (%K % )
qc: quadrigeminal cistern (= £ 8 74
#)

ac: ambient cistern (3% # )



f8]1-8

Midbrain

(A) CT: ¥ it § #|midbrain =7
*k A5 o

(B) TIWI ¥ +* CT { i %5 7!
midbrain 3¢k 35 >

(C) FLAIR, (D) T2W]I, (E)
SWANIR| ¥ 7 % 5 Tlred
nucleus,

substantia nigra.

e Fe i

croissant

A: 29591146
B: 29757119
C, D: 1148412
E: 32665151




Acute infarction in the left side of midbrain,
corresponding to the course of left
oculomotor nerve, and in the course of
corticospinal tract

[ ASEE AR
1. AR E/ T = (left 3rd cranial nerve palsy)
2. HIHEHT]

cst [CP

rf




Cortico-spinal fract Trigeminal n & ganglion

Middle cerebellar
peduncle

4th ventricle

Haioe Chen i
Qog——

#s *ia (pons)



Pons

CT MRI, T2WI



A.Pons T & B: Pons F E

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

pc: prepontine cistern (4 & # *a 7 )

| 7,8n: 7 and 8™ cranial nerves (% 7 ~ 8¢ )
5n: 5 cranial nerve (% S5Eg# )

4v: 4t ventricle (% 4% %)
aq: aqueduct (3K #)

Ce: cerebellar hemisphere (-] "%+




4t g (medulla oblongata)
(A) CT % K R ’F £ oo
(B) MRI, T2WI ] ¥ F # 5 Flat sgeneh 2500 2 % i eiffsg o

BB G- s . p: pyramid (48.48)

_ _ ‘ ip: inferior cerebellar peduncle (* -] #& %)
Pyramid %_1% i£ i& #- hcorticospinal tract 5.1 ¢— = - Ce: cerebellar hemisphere (-] %52 5f)
F]t igtract* i & pyramidal tract e f: flocculus (/] "% 3k)

t: tonsil (/] " & %)
pm: premedullary cistern (£ #g e #7# )



Acute infarction In the inferior cerebellar

peduncle of medulla oblongata,

causing Wallernberg syndrome (7t

/]

/)

)



One minute note (2):

Please describe the anatomy of brainstem:



— Motor cortex

\ L Corona radiata —
| Posterior limb of
internal capsule

Cerebral peduncle
of midbrain

4 %5 & % 8/ (corticospinal tract) -
X ff.44 88 /= (pyramidal tract)

I ¥ corticospinal tract & MRIF> i
(A)-(D) % 2_FLAIR, (EF) T2WI
A.Coronaradiata : &% B E2 v F & » T
centrum semiovalez_ p > A FLAIR¥ L H p e
corona radiatafj’ v -
B. /A fxbasal ganglia > corticospinal tract§
internal capsule{s % (posterior limb) » % 3R
g e] B
g : globus pallidus
C. /&7 ¥|midbrains= #&4%r(cerebral
peduncle) > corticospinal tract &= 2 52 %
s : substantia nigra 2.
D. /A F|pons > corticospinal tractfiz v o
E. /2™ ¥medulla oblongatasfpyramid(p) °
F. coronal section » ¥ £ & i% corticospinal
tract(arrows) o

Pons

Pyramid of
medulla oblongata

spinal cord



T1IWI 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




Brow
Eyelid

Internal | ///f'/
capsule e | o
/ k'\\\ i

\

Cerebral ) = \\

." £
peduncle of \\ i/_

midbrain ' f \ oY

|
_ A ) kel Capeute 1 thoe’
Pyramld Of v /] location of :.mncnpni“;.);:h-

medulla \ Sl
oblongata o
«

T2WI in coronal
96,10,25 MRI: (same patient as above) Spinal cord- S
Changed to be old infarction with —Anter

Wallerian degeneration of corticospinal tract Al

cadicpspinag
4 -

Ventra
fract Ve



One minute note (3):

Please describe the course of corticospinal tract:

(B11)
2 Bt BB B 458

GE 3.0TMRI , DTI #¥ i

corticospinal tract JZ 559 DTI:

TEER. e -
Diffusing tensor

FLEY B image

REABLHAREREE


http://wcshenn.pixnet.net/blog/post/278901847

Optic pathway and optic nerve

on:
optic nerve

oc:
optic chiasm

ot:
optic tract

Calcarine cortex



Optic pathways

« 1. Optic nerve. 2. Optic chiasm. 3. Optic tract. 4. Optic radiation
5. Visual cortex (calcarine cortex)



images numbers

‘right brain”

Polyak, 1957

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 MRI

The signal from your retina travels
down the optic nerve to the visual
cortex of the brain. Here, all sorts of
fun things happen. As evidenced by
this fMRI.



http://www.thewebwingman.com/2012/06/05/vision-rods-and-cones/

Science

Functional Mapping of the Human Visual Cortex by
Magnetic Resonance Imaging

IT\:"huxnu; SN Kaxoaom, K ( \I\Ln\n:_
B R Buoumisoes, B M. Waissearr, M S Comex, | M Viena

T )L B B R Kooen

Bowiedgr of reponsdt corrbeal Momadymamucs has widigeiad spplacarnim e b
Phovclogical sacan and (hre & wvs smmeret bus oase of Do wed o diabed eworsy
Lathons Bermarn physimbigic sl Sanction. enengy motabolinm, and localiaod Maod sepph
A magnerc rocrance 1chRiget wai deviiuged b quanttsrnr wmaging of comrhed
homod prase s, sdomung fre raec ararcment of regronal corcbral blaad volum duray
featng sl sctivancd cogmines s This thoigan win saed 90 proecste dhe e
Fenctiondl mugaitic svsmance maps of hamas 1ok sctivation, by g & v
wimaha pursdgem Durog phouc stimalition, Meabood inrrases o Ml sl
(32 2 36 gercest, & = 7 wlpits) wooe dosond i the primary vieusl comex
Comarr of-mast comdinstrs and Sacar cxronm of beain activatum withon ihe plane of
O calkarse fomary wre seportod

November, 1991,

SPM !TEE-I

Statistical activation maps (top left), TIW sections (top right),
and render images (bottom left) for the random-effects group
analysis (n = 26) showing the visual and motor activations
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« 1. Optic nerve. 2. Optic chiasm. 3. Optic tract.
4. Optic radiation
5. Visual cortex (calcarine cortex)



Cranial nerves FHfHIZE




34 n: oculomotor n




Trochlear nerve:
Superior oblique m




Trigeminal nerve
- _ |




i us sinus
Mf.‘:jl.fl.‘ branch Caverno

Laleral brancr

tor nerve (I
LEvatas Oculomo ()

.-

-~

% AL _Supi Trochlear nerve (IV)

>
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i$» . Ve
. .
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SR .
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Abducent nerve (VI)

| Ophthalmic nerve (V1)

Maxillary nerve (Vy)

__—— Men
{nan
of m
= Lasgs

= Greater

Irigemina

- Tentorium corat

Cavernous sinus:
3rd 4th 5th 6t cranial nerves
internal carotid artery
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8th and 7th cranial nerves
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>

vestibule -
-
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https://www.youtube.com/watch?v=sAFaTaavmO8&index=

5&list=PL4Cuo-
fGFLUhg4fEOWBpzEbMgMZIIxv5C&t=0s

https://www.youtube.com/watch?v=0lbwshg_Kj4&t=0s&in
dex=6&list=PL4Cuo-fGFLUhg4fEOWBpzEbMgMZIJIxv5C




Foramen of Monro

Frontal horn

Trigone
3"ventricle /)

Occipital horn
Temporal horn

Aqueduct =

th : 7S
4" ventricle =— Y
= Central canal of spinal cord
W HgiaChom Lo
L LogT——




f“w %e’\ p((( =S p((( ‘\ ]
o " E 2 e

sc: suprasellar cistern

ag: agueduct

th: temporal horn of lateral
ventricle

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

gc: quadrigerminal cistern

Sy: Sylvian fissure
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Angiography, [%& =

CTA: MRA:
DSA: CT angiography MR angiography
Digital subtraction angiography



Common carotid '
artery

Carotid Artery

Intracranial
atherosclerosis

Carotid
plaque with
arteriogenic
emboli

Cardiogenic
emboli

Penetrating
artery disease

Tr— | 0ternal carotid artery

Flow
reducing

Atrial fibrillation

Valve disease

Left ventricular
thrombi

----Harrison’s Principle of Internal Medicine, 17th ed.



51 caretra

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

Basilar artery
Anterior cerebral artery (ACA)
Middle cerebral artery (MCA)
Posterior cerebral artery (PCA)
Basivertebral arteries

(basilar art. and bilateral vertebral art.)




Main arterial territories

(B) Caudate
head

Internal
capsule,

anterior , \S )
< :

;

MCA superior
division

Putamen BN ,a ‘
Globus AN MCA deen
pallidus branchee:p

Internal

capsule, Anterior

choroidal

posterior
limb artery
Thalamus
MCA inferior
division
Occipital
lobe

© 2002 Sinaver Associates, Inc.

. Middle Cerebral Artery: Superior Division - Posterior Cerebral Artery

. Middle Cerebral Artery: Inferior Division . Anterior Cerebral Artery
R Middle Cerebral Artery: Lentinculostriate - Anterior Choroidal




Rt. MCA infarction

Lt. ACA hypoperfusion

watershed area

= MCA

territory

\
“
s

‘

MCA-PCA
watershed

PCA
territory

ACA

territory

ACA-MCA
watershed

MCA
territory

MCA-PCA
watershed




Small vessels
Penetrating arteries
Medullary arteries

Medullary arteries

e
[A] Coronal view

Penetrating arteries

Lenticulostriate arteries

Intracerebral hemorrhage
£ / ",'-‘-'—.‘\\

Lacunar infarct

Middle cerebral artery

EB:] Sagittal view
Thatamic arteries

Fig. 1—Diagram of coronal section of cerebrum Fig. 2—Cadaver of subject who died of brain-unrelated cause. Coronal

based on data collected by Moody et al. [7] shows microangiogram depi dullary arteries (arrowheads) supplying cerebral white

vascular supply. matter. These are long end arteries that arise at right angle from pial arteries,
penetrate cerebral cortex, and enter white matter.

Basilar artery




——
2. Hemorrhage

l 1. Infarction
CVA (Stroke):

1. Infarction
 Thrombosis
« Embolism
* Hypovolemic

2. Hemorrhage
* Intracerebral hemorrhage
(ICH)
« Subarachnoid hemorrhage
(SAH)



whiie matlgr. thala us, PONns 4

Charcot-Bouchard microaneurysms,



Circle of Willis:

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

A1 portions of anterior cerebral arteries (ACA)



Circle of Willis

Bilateral Al portion of ACA

Anterior communicating artery (ACoA)
Bilateral PCoA

Bilateral proximal PCA




Robbins and Cotran Pathologic
Basis of Disease, Professional
Edition , 8th ed.

Aneurysm== SAH
(subarachnoid hemorrhage)

Anterior cerebal artery

Internal carotid artery

Posterior cerebral artery

Anterior communicating 4
artery (30% to 359%)

Basilar /

apex f
6% ~———__ |
I! e —
Vertebrobasilar ‘

Jjunction (2%6) -

Posterior inferior
cerebellar artery (3%)

Basilar artery

Uertebral artery

Posterior communicating artery

Internal carotid
artery/posterior
communicating
artery (30% to 35%)

d=Tx Middle
' cerebral
artery (20%)

Superior
cerebellar
artery (3%)

@ 2002 DAVID M. KLEMM
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MCA occlusion, caused
brain infarction in F-T-P lobes
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Intracranial \VVeins and \VVenous Sinuses

1

Venous sinuses:

1. Superior sagittal sinus (SSS)
2. Inferior sagital sinus (1SS)
3. Straight sinus

4. Transverse sinus

5. Sigmoid sinus

6. Cavernous sinus

7. Cortical veins



2 cases of arterio-venous malformation, AVM
SSS: superior sagittal sinus
ss. straight sinus




e PR VAR 3 I A TS R R _rt_PA 13552
_Brail(EEE)

https://www.youtube.com/watch?v=2-
DFK_1Wkcw

Mechanical thrombectomy for acute ischemic stroke treatment

https://www.youtube.com/watch?v=7gn
965e6]00&t=0s&index=2&list=PL4Cuo
-fGFLUhg4fEOWBpzEbMgMZI1Jxv5C




Pituitary gland

T LA

—— e ——
Lt K o I

——

o -
»

.::—-.--n 2“ :-:t:;"ﬁ__.\—
—— . |

——— ot ' - ’|""F. ! E .-s‘
ST I P

Optic
chiasm

Pituitary
Gland

" "Anterior lobe (adenophyéis)
Posterior lobe (neurophysis)



Nonfunctioning

VMay Qrow large due 10 lack
t oarly endocrine symptoms
Ipbc chiasm compressoed

Bitemporal hemanopsia
olften nitial symptom

Prolactin-secroting

Hirsytism

Galactorrhea

Intertility

Amenorthea

Growth hormono-
socroting

ACTH-secreting

Coarso
features

< tonguo Adranal cortical

~ :\Cuccu hyperplasia
{ and
1 pulmonary Cushing s syndrome
disease
Spina Moon facies
deformty Rod cheeks
\ «r Enlargod y _Butialo h

¥ hands and e

‘oot Ecchymoses

Hypenenson

s Pendulous
4 # abdomen

Duabotes melitus

Pituitary adenoma

T LA







One minute note (4):

Just briefly describe your feeling about this lecture



