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Brainstem dan Nervus Kranialis
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2. Embriologi
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Neuroembriologi Dasar Otak

TABLE 14.1

Development of the Brain

Three primary Five secondary Adult structures
brain vesicles brain vesicles derived from:
Wall Cavity Walls / \ Cavities
4 | TELENCEPHALON —— ) / —> Cerebrum Lateral ventricles £ )
—— PROSENCEPHALON —< S ‘_ = —4
/ (FOREBRAIN) DIENCEPHALON —— Thalamus,

— hypothalamus Third ventricle
/ and epithalamus

/)\
“ MESENCEPHALON ———>» MESENCEPHALON ———__

(MIDBRAIN)
. L METENCEPHALON
RHOMBENCEPHALON —<

7’—) Midbrain Aqueduct
of the midbrain

\ Pons
}<: Upper part of
Cerebellum fourth ventricle

)
)
/

/ (HINDBRAIN) MYELENCEPHALON > Medulla oblongata Lower part of /
fourth ventricle
Three- to four- Five-week Five-week
week embryo embryo embryo
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Figure 1,13 Schematic representation of the major subdivisions and landmarks of the brain. Yig,
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3. Supratentorial & Infratentorial
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Tentorium cerebelli
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Tentorium cerebelli

On axial slice CT images of
the brain the tentorium is
faintly visible passing over
the cerebellum

Tentorium cerebelli - clinical
significance

In the context of
subarachnoid hemorrhage or
subdural hematoma the tent
may become more dense due
to layering of blood.
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4. Sistem Arteri dan Vena
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3D Perspective
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Vessels Dissected Out: Inferior View

Anterior cerebral artery (A, segment) Medial striate artery (recurrent artery of Heubner)
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The anterior cerebral artery
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The middle cerebral artery
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Medial lenticulostriate arteries

They are branches of the Al-segment of the anterior cerebral artery.
They supply the anterior inferior parts of the basal nuclei.

They also supply the anterior limb of the internal capsule together with
the recurrent artery of Huebner, which also is a branch of the anterior
cerebral artery.,

Lateral lenticulostriate arteries

They are branches of the horizontal M1-segment of the middle cerebral
artery.

They supply the superior part of the head and the body of the caudate
nucleus, most of the globus pallidus and putamen.

They also supply the anterior limb of the internal capsule and parts of
the postenor Ilmb of the mternal capsule, which is largely supplied by
the anterior choroid: |
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The posterior cerebral arteries
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Arterial Supply to Cerebellum

Thieme Atlas of Anatomy s Su PQI‘iOI‘
cerebellar

Basilar artery

Anterior spinal artery and
paramedian branches
of the vertebral artery

Anterior inferior Posterior inferior
cerebellar artery cerebellar artery

Think:  Midbrain/SCP/Anterior lobe, deep nuclei/Superior Cerebellar Artery
Pons/MCP/Basilar and AICA
Medulla/ICP/Posterior lobe/PICA
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Sistem Vena Otak
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Fig. 11.13 Veins of the brain, lateral view
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Fig. 11.14 Veins of the brain, medial view
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superior cerebral veins X
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Lateral ventricles

(lateral view) (anterior view)

-4%{% @Tumor.Otak.Indonesia o @Tumor_Otak o Brain Tumor Indonesia .fig;%%‘i;%'é% 4 § ( "

GOOD MORMING EMOWLEDGE



Sesi| 2

wid el

4 BrainTumor N~

,«fhj io @@Tumor.Otak.lndonesia @Tumor_Otak Brain Tumor Indonesia !‘ |ndones‘a.comf,4§,c,? ug
S o 0 o 0822-600I0—607O

GOOD MORMING KMOWLEDGE



wif
"_‘?‘5;‘?.(?’"”

Aplikasi Neuroanatomi dalam
Pemeriksaan Imaging
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Outline

1. Konsep dasar pemeriksaan imaging
1. Xray Based

1. Skull
2. CT
3. DSA

2. Magnetic Based
2. Jenis potongan dalam pemeriksaan imaging

3. Gambaran normal pada CT scan

1. Tulang
2. Cerebral dan cerebellum
3. Vaskularisasi
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1. Konsep dasar pemeriksaan
Imaging
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Skull X-ray

40

 Foto kepala atau skull

biasanya dilakukan pada
pasien post trauma
capitis, pasien dicurigai
kelainan pada  sinus
maupun mastoid.

* Foto skull jarang
dilakukan pada pasien
dengan kelainan saraf
pusat

e Sudah ditinggalkan
karena ada imaging lain
seperti CT Scan dan MRI
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Frontal sinus ——

Lesserwing of sphenoid —

Greaterwing of sphenoid ——

Ethmoid sinus —

Maxillary sinus ——

Angle of mandible ——eu____
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Crista galli

—— Lesserwing of sphenoid

—— Greaterwing of sphenoid

* Ramus of mandible
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Coronal suture _ 22 Hypophyseal
fossa

Frontal sinus -

_- Lambdoid suture
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of sphenoid ~ Condyle of

mandible

Mastoid

Sphenoid sinus - air cells

Maxillary —
sinus

Dens of axis

(C2 vertebra)

Palatine process Cotonoid process of Anterior arch of atlas
of maxilla mandible (C1 vertebra)
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CT Scan

* Imaging x ray based dengan
multipel potongan/ slice

e Bisa 3D rekonstruksi

Rotating X-ray
tube

Fixed array of

X-ray beam
detectors
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Brain window vs Bone Window

Brain Windows Bone Windows
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Digital Subtraction
Angiography (DSA)
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MRI (Magnetic Resonance Imaging)
—

* Menggunakan medan magnet

e Baik dalam mengevaluasi soft
tissue
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2. Jenis potongan dalam
pemeriksaan imaging
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3. Gambaran normal CT Scan
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Bone Window

Nasolacrimal duct A Nasal septum
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Bone Window

Inferior Nasal bone Ethmoid Medial rectus m. Optic n.
rectus m. air cells

A Sphenozygomatic
¥ suture

Lateral rectus m.

Sphenoid bone
(greater wing)

Sphenoid sinus Hypophysial fossa

Temporal bone
(sella turcica)

squamous part)

Internal Middle ear Temporal
auditory bone
canal
Temporal bone
(petrous part)
Transverse
Occipital protuberance sinus
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Cerebellum

Middle cerebellar
peduncle
(brachium pontis)

Basilar a.

Fourth ventricle
Transverse Nodule of
sSinuUs vermis

Cerebellar
hemisphere
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Superior sagittal sinus

|dentifikasi !

Cingulate gyrus

Lateral ventricle Caudate nucleus

1. ve ntrik6| (anterior horn) ‘ (head)

Lentiform nucleus
( putamen
& globus pallidus )
Thalamus
Lateral ventricle

(trigone)

Superior sagittal sinus
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Coronal
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Sagittal
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CT Angiography =2 ARTERI
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CT
Venography

VENA
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Digital
Substraction
Angiography
(DSA)
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Tips untuk Mengidentifikasi
Gambaran Patologis pada CT Scan

o
ﬂz?f_.i_é,l-_n @Tumor.Otak.Indonesia




Outline

1. Gambaran umum patologis dalam CT
1. Densitas =2 DOT ( HU unit)

2. Gambaran stroke perdarahan dan infrak
1. Infark ( akut dan kronik )

2.  SAH
3. IVH

3. Gambaran trauma kepala
1. EDH

2. SDH - kontracoup . Akut dan kronik
3. ICH dan kontusional

4. Gambaran tumor otak
1. Efek massa + MLS
2. Perbedaan kontras dan tanpa kontras
3. Kasus: meningoma, pituitary adenoma dan glioma
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Gambaran Patologis Umum
pada CT Scan
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Densitas pada CT Scan

CT Number Ranges in Hounsfield Units (HU)

fe— Bone +1000
White matter +20 to 30
| — Muscle +20t0 40
e Gray matter +30 t0 40
M~ Hemorrhage +65 to +#95
e CSF (water) 0

Hypodense Isodense

| - Fat 30 to -70 J, ,l,

Hyperdense Hypodense

v

—_— Air -1000

M.H. Lev, R.G. Gonzalez, in Brain Mapping: The Methods (Second Edition), 2002
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Stroke

Perdarahan v/s. Infark
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hemorrhagic
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Hyper Acute = Acute =2 Chronic Infarct
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Stroke Perdarahan

Tipikal ICH Hipertensive Malformasi vascular susp aneurisma
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Spontaneus SAH
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ICH Kortikal

Susp. AVM
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Volume = LBC
2
59x50x6.1
2

Volume =

Volume = 90mL
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Hyperdense Vessel Sign

Loss of insular ribbon
sign

Obscuration lentiform

nucleus

Loss of Gray — White
matter distinction

Area hypoattenuation

Sulcal effacement

Intraluminal thrombus

Cytotoxic edema

Cytotoxic edema

Cytotoxic edema

Irreverible tissue damage

Mass effect




Gambaran Trauma Kepala

o
‘,45{,4,@ @Tumor.Otak.Indonesia o @Tumor_Otak 0 Brain Tumor Indonesia ‘

wd
BrainTumor '
Indonesia.com W (

GOOD MORMING KMOWLEDGE



Dura Dura

(peeled (still attached
ff skull I
o : TO: SN Venous blood
Skull Superior
fracture sagittal sinus Outer
Middle membrane
meningeal Inner
artery membrane
(ruptured)

EPIDURAL SUBDURAL
HEMATOMA HEMATOMA
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Middle
meningeal

rtery ?)ﬂ" R
. (fl?mured) o / ‘ ~ / )
Epidural Hematoma (EDH) e /7

blood

Biconvex Coupe

; .
SCALP Hematom / f \

- ———"—\\
ntal Epidural Hematoma

Frontal Epidural Hematoma

Frontal Epidural Hematoma
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1. Volume
2. midline shift ( MLS)

ABC
Volume = T

8.9x4.3x9.0

Volume = >

Volume = 170mL
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* Pria 58 tahun datang ke IGD dengan
penurunan kesadaran setelah terjatuh

Subdural Hematoma dari tangga dirumahnya

membrane

Py Inner
\% membrane

Biconcave

L M T™Maan
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SDH Acute = Sub-acute =2 chronic

I
i
1
|
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|
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Acut Sub-acute Chronic

Perhatikan IMILS (midline shift) - ug
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COUP AND COUNTRA COUP SDH

‘4*{2;” Lesi countra coupe SCALP Hematome SCALP Hematomeg%o : '

Lesi countra coupe
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ean 73 (SD 3. Mean 99 (SD 3.6)
\ \

Midline
Shift
(MLS)

e azs

>0,5cm
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Disebut ICH jika volume > 5 cc atau diameter >2 cm,

| C H VS. KQ nt UusS | onNa | Kontusio jika volume < 5 cc atau diameter < 2cm
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raumatic ICH
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Gambaran Tumor Otak
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Tumor Otak Ekstra-aksial

Efekmassa Efek- massa
T Perhatikan IMILS (midline shift)

,4,0? " @@Tumor.Otak.lndonesia O @Tumor_Otak 0 Brain Tumor Indonesia

‘ wi e
" BrainTumor N
o Indonesia.com 1
. 0822-6000-6070

GOOD MORMING KMOWLEDGE



Meningioma

Pre Contrast

Post Contrast

TscCped
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adjacent focal vasogenid

L.,

> 5 %

BRI

’
. . ’
P re ko n t ra S .S ° _ ic odema confined to matter, an ow Ng grey matter is spared
-

e
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CT Scan TUMOR pada Fossa Posterior

Post kontras m
.\ HYDROCEPHALUS

Pre kontras
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CT Scan DAN MRI

EDEMA

KALSIFIKASI PERITUMORAL ,
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Macroadenoma Hipofisis
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Macroadenoma Hipofisis
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Terima kasih
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