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ARTERI & VENA




arten

seluruh tubuh,K dan
otak hingga paru-

paru, berkat

pembuluh kapiler

peredaran darah utama

keberadaan jantung






LARGE VEIN

Endothelium

Smooth muscle cells
(tunica media)
- Endothelium
o
Basal lamina
CONTINUQUS CAPILLARY
4 Pores
T Endothelial cells
rf

Endothelial celis 'Basal lamina Basal lamina
Copynght © 2004 Paarson Education, Ing . publshing as Benjarmn Cummings



PERBEDAAN ARTERI & VENA

ol  pembeds | Aten | Ve

1. Dinding Pembuluh Lebih tebal, kuat, elastis Lebih tipis, tidak elastis
2. Lumen/saluran Sempit Luas
3. Katup Tidak ada Ada di sepanjang pembuluh
4. Aliran darah Meninggalkan jantung Menuju jantung
5. Tekanan darah Kuat Lemah
6. Denyutan Terasa, seirama dengan Tidak ada
denyut jantung
7. Tempat Agak ke dalam, tersembunyi Dekat permukaan tubuh,
tampak kebiru-biruan
8. Jika terluka Darah memancar keluar Tidak memancar, hanya

menetes



KAPILER

« Terdiri dari 1 lapis endotel
> merupakan tabung
endotel .

e Diameter : 8 mikron




FUNGSI KAPILER

e Alat penghubung antara pembuluh darah arteri dan vena

® Tempat ter] adinya pertukaran zat-zat antara darah dan

cairan jaringan secara difusi
s Mengambil hasil-hasil dari kelenjar
® Menyerap zat makanan yang terdapat di usus

® Menyaring darah yang terdapat di ginjal




SINUSOID

Merupakan bentuk
khusus dari kapiler

Dindingnya terdiri dari
endotel
Lumen tidak teratur

Berhubungan dengan
jaringan sekitarnya
LOKASI: hepar, lien,
kelenjar endokrin




Arteries of the head and trunk
Insemal carolid artary

Exteenal carond arteey

Common caroad arterios

Varebaal arteary

waan ariery

Brachiocephalic trunk

Aoetic arch

Ascendng sora

Coron

Thoracic acrta (above diaphragm)

winal oA
or mesentanc arary

Renal atery

Gonadal arary

Indarior measantaric arteen

non liac artery

nal ifac anery

Artenes that supply the lower lemb

tarnal ilac artery
=emoral artery

Pophtaal artes

Antecior tiial arlery

‘casancor bbeal anary

(a) Anterior view

Arteries that supply the upper imb

Subclavian anery

Radial anery

viimar arch

Superhicasd tampors

ary
Facal artery

Comenon carotid

Beachial as

Yadal artary

Fomora anary

Fopiteal antary

Dorssls padis

hery

(b) Pulse points



Palpation of arterial pulses

Femoral

. Popliteal Dorsalis pedis Posterior tibial



A. carotis interna 3 .
A. carotis communis

A. carofis externa

A. subclavia

Truncus brachi Arcus aortae

Pars ascendens aortae
[Aorta ascendens)
or

A. axillaris

Pars descendens aortae [Aorta descendens),
Pars th ica aortae [Aorta thoracica)

A, brachialis runcus coeliacus 5
A. mesenterica superior

A. profunda brachii A. renalis
Pars descendens aortae [Aorta descendens],
Pars abdominalis aortae [Aorta abdominalis|

A. testicularis*

A. ulnaris o

Bifurcatio aortae

A. interossea communis
A. mesenterica inferior

A radialis A. lliaca communis

A. lliaca externa

A lliaca interna

\ |

\WE

\

L\
0\
\

A. profunda femoris

A. poplitea

A tibialis posterior
A, tiblalis anterior

A. fibularis

A. dorsalis pedis

1

c
1 A subclavia 1 A carotis communis 7 A facialls
2 A thoracica interna 2 A carotis extema 8 A occipitalis
3 Truncus thyr i 3 A carotis interna 9 A. auricularis posterior
4 Truncus costocervicalis A thyroidea superior 10 A te is
5 A vertebr: 5 A pharyngea superficialis
as lens 11 A maxillaris
6 A. lingualis

d

1 Truncus coeliacus

2 A gastrica sinistra

3 A hepatica communis

i 4 A splenica
18 A fliaca interna
19 A lliaca externa
1 1
2
4
10
1"

Gambar 35 a-g Aorta dan arteri-arteri besar;
Skema pola percabangan f g
a Aorta g
b A. subclavia 1 A. iliaca communis 1 A iliaca communis g 2.. Iucrala In‘z(rﬂu

2 A iliaca interna 2 A iliaca externa glutea super -
¢ A. carotis externa 3 A iBaca extoms 3 A iliaca interna . umbikicalis,
d Truncus coeliacus 4 A. epigastrica inferior g : auw-loﬁnm 5 :nupae:n;

i i 5 A. circumflexa ilium nda Y a interna vesicalis inferior

e Aa. mesentericae superior dan inferior oI coinfiexa | profu § Aipienda ktar o e
f A. iliaca externa & 7 A liolumbalis

g A. iliaca interna



Vertebral
Right subclavian

Brachiocephalic trunk
Aortic arch

Ascending aorta
Celiac trunk
Brachial

Radial
Ulnar

External iliac

Right common carotid
Left common carotid
Left subclavian
Axillary

Pulmonary trunk
Descending aorta
Diaphragm

Renal

Superior mesenteric
Gonadal

Inferior mesenteric
Common iliac
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&
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Internal iliac

Palmar T
arches AN Deep
‘n femoral
|
Femoral
Descending
enicular
Popliteal ?
Posterior tibial
Anterior tibial
Fibular
Dorsalis pedis
Plantar arch

Internal carotid

Carotid sinus

Vertebral

External carotid

Right subclavian

Axillary

Humeral circumflex

Deep brachial

Brachial

Radial

Anterior crural
interosseous

Deep palmar arch

Superficial palmar
arch

Digital

T

/] —



Left common
carotid artery

Right common
carotid artery

Left subclavian
artery

Right subclavian
artery

Brachiocephalic

artery Aortic arch

Ascending aorta Descending aorta

Left coronary
Right coronary artery
artery
Thoracic aorta
Abdominal aorta
\ =
3 Ligamentum
4 arteriosum
Coronary
5
6
7 Bronchial
Mediastinal Descending
branches (thoracic) aorta
8 Esophageal
9
10 Posterior
Intercostal
Pericardial
branches
Superior phrenic
n arteries
12 Subcostal
Diaphragm Celiac trunk

Aortic arch

Internal thoracic

Visceral branches of
the thoracic aorta

Parietal (somatic) Bronchial

branches of Esophageal
thoracic aorta Mediastinal
Intercostal

— Pericardial

Superior phrenic
—— Thoracic aorta
) g Aortic hiatus
Inferior phrenic
Diaoh Celiac trunk
e Left gastric

Adrenal Splenic
Renal Common hepatic
Gonadal

Superior mesenteric
Lumbar

Abdominal aorta
Median sacral
Common iliac Inferior mesenteric
Internal iliac

\Extemal iliac



Spinal cord, cervical
vertebrae, fuses with left BELL ?(')?:':mn lc‘g::‘mon Left
:g:ybmlé;l:im\nbasalar vertebral e carotid vertebral

Muscles, tissues,

skin of neck, thyroid ?f\lgrhz;cervacal Right Brachiocephalic Left :.:"rocerwcal
gland, shoulders, lrUVnk subclavian trunk subclavian lruynk

uppar back

Right Skin and muscles ol Right Loft

pectoral Right chest and abdomen, Nt interal [ o1

and axilla REVUIETY mammary gland, : axillary
o8 pericardium thoracic thoracic

Structures

of the arm Rl Left

and elbow B brachial

Thoracic

Left aorta

ventricle

Radial Ulnar
side of B Right EGEE
forearm B ElC (TILTTE forearm

Digital Digital
artones artones




UNPAIRED

Thoracic

= aorta
Air passages of
Bronchial respiratory tract, lung
arteries tissue

PAIRED

Vertebrae, spinal
cord, back muscles,

Pericardial Pericardium s 'Ntercostal
body wall, skin

arteries arteries

Vertebrae, spinal

p—T LR TEN IR cord, back muscles,
arteries body wall, skin,

diaphragm

Esophageal Esophagus
arteries

Mediastinal
arteries

Mediastinal structures

Abdominal

aorta

Stomach,
(EL LG adjacent NI BIELIERICE Diaphragm, inferior

artery portion of arteries portion of esophagus
esophagus

Spleen,
Splenic stomach, Adrenal
artery pancreas arteries

Adrenal glands

Liver, stomach,
gallbladder, Renal Kidneys
duodenum, arteries

pancreas

Common
hepatic
artery

Pancreas, smaill
Superior intestine, appendix, Gonadal
QRGO Gl first two-thirds of arteries
large intestine

Testes or ovaries

Vetebrae, spinal cord,
abdominal wall,
lumbar region

Inferior Last third of large
(MEEELICREEGE intestine

Common iliac
arteries

Median
sacral
artery

right ABDOMINAL AORTA left
= inferior phrenic
T12 superior suprarenal

middle suprarenal

first lumbar

inferior suprarenal
*right renal artery
= goes behind IVC* ~ renal ========-
gonadal
second lumbar

fB.com/medicalonlinel

=== third lumbar

fourth lumbar

right common iliac left common iliac

right external iliac akan

sacral

left external iliac

Inguinal
ligament

right
femoral

inguinal

ligament

left

femoral
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right internal left internal
iliac iliac







External ilac

Femoral Thigh

Hip joint,
femoral head, Deep
deep thigh femoral
muscles
Decending Knee joint,

genicular skin of leg

Adductor Median Lateral
muscles, femoral femoral Quadriceps Popliteal

obturator ) circumfiex clreumflex muscles
muscles, hip joint

Anterior Posterior

tibial tibial Fibular

Dorsalis pedis,
dorsal arch, Peroneal
plantar arch

Dorsal
metatarsal,
dorsal digital

Distal foot,
toes




Veins of the head and trunk

Veoins that drain

Veoins that drain the lower Bmb




V. jugularis externa
V., jugularis anterior
V. jugularis interna
V. brachiocephalica dextra
V. azygos
Cor

V. brachiocephalica sinistra

V. subclavia

V. cava superior

[ ]
‘/g V. thoracica interna
'

V. axillaris
\

V. cephalica

‘ Vv. hepaticae
V. basilica A \
i “
Vv. brachi :
rachiales ' = Mg, = V. renalis
A [ 7 V. testicularis sinistra*
V.mediana cubiti ‘ L2l :

V. portae hepatis

V. splenica
V. testicularis dextra® aug

Gambar 37 V. cava superior;

V. iliaca communis V. mesenterica inferior

skema aliran

[/
/ |

/1) 3 |
“-,I i’ . \\\ \ V. mesenterica superior
4

V. iliaca intema

\
\

\
‘\ m Sobaror

V. iliaca externa

V. femoralis
V. profunda femoris
V. poplitea

(Sinus valvulae)

V. saphena magna

V. saphena parva

V. tiblalis anterior

V. tibialis posterior

Gambar 39 Prinsip fungsi katup vena.

Panah yang mengarah ke atas menunjukkan arah
aliran darah. Katup menutup kalau ada aliran
balik (arah panah ke bawah).

Gambar 38 V. cava inferior;
skema aliran

1 R. sinister 9 V. rectalis superior

% po'md.‘w ‘1? svusilt';:a inistra

3V, hepatis . colica si

4 V. gastrica de: 12 V. colica media

5 V. gastrcomentalis dextra 13 V. gastroomentalis sinistra
6 V. colica dextra 14 V. mesenterica inferior

7 V. mesenterica superior 15 V. splenica

8 Vv. jejunales et ilei 18 V. gastrica sinistra

Gambar 40 V. portae hepatis.



Median
cubital vein

Cephalic vein

|

Basilic vein

Median cephalic vein

Median
basilic vein

Basilic vein

Common iliac vein
Internal lhac vein
External Hliac vein

Inguinal ligament

Femoral vein

Great saphenous
vein (superficial)

Great
saphenous
vein

Popliteal
vain
Anterior
tibial vein
Fibular
vein

Small
saphenous
vein
{superficial)

Poslerior
tibial
vein
Plantar
veins

Deep
plantar arch

Digital veins
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Arterialisasi encephalon (otak):

1. dua aa. carotis interna

cabang pars cerebralis

-A. opthalmica - A. choroidea ant.

- A. communicans post. - A. cerebri ant.

- A. cerebri media

2.dua aa. vertebralis

A

cabang pars cranialis
- Rr. meningeales
- A. spinalis post.
- A. cerebelli inf. post.

- A. medullares

. vertebralis =2 A. basillaris

Cabang A. Basillaris

-

Rr. ad pontem - A. cerebelli inf. ant.

A. auditiva interna - A. cerebelli sup.

- A. cerebri post.




Circullus Arteriosus Cerebri (Willisi)

Dibentuk oleh:

1.
2.
3.

A. communicans anterior
A. cerebri anterior

A. carotis interna

A. communicans posterior
A

. cerebri posterior

Arteri di atas merupakan anastomosis 2 aa. carotis interna

dan 2 aa. vertebralis




Arterialisasi Daerah Khusus di Encephalon

Corpus striatum &
capsula interna

Thalamus

Mesencephalon
Pons

Medulla oblongata

Cerebellum

rr. centrales striatae medialis et lateralis a. cerebri media,
Rr. centrales a. cerebri anterior

Cabang aa. communicans posterior, basilaris et cerebri
posterior

aa. cerebri posterior, cerebelli superior et basilaris
a. basilaris, aa. cerebelli inferior anterior et superior

a. vertebralis, aa. spinalis anterior et posterior, aa. cerebelli
inferior posterior et basilaris

a. cerebelli superior, aa. cerebelli inferior antrior et
posterior



Medial frontobasal (orbitofrontal) artery

Anterior communicating artery
Anterior cerebral artery

Distal medial striate artery
(recurrent artery of Heubner)

Internal carotid artery

Anterolateral central (lenticulostriate) arteries

Middle cerebral artery

Lateral frontobasal (orbitofrontal) artery
Prefrontal artery

Anterior choroidal artery

Posterior communicating artery
Posterior cerebral artery
Superior cerebellar artery
Basilar artery

Pontine arteries

Labyrinthine (internal acoustic) artery

Anterior inferior cerebellar artery (AICA)

Vertebral artery

Anterior spinal artery
Posterior inferior cerebellar artery (PICA) (cur)

Posterior spinal artery

Cerebral arterial
circle (of Willis)
(broken line)



Vessels in situ: inferior view

Anterior cerebral artery Anterior communicating artery

i
Hypothalamic artery Qpiic.chiasm
Cavernous sinus
Internal carotid artery
Infundibulum (pituitary stalk)
Superior hypophyseal artery and long hypophyseal portal veins
, Adenohypophysis (anterior
Middle cerebral artery lobe of pituitary gland)
Neurohypophysis (posterior

Inferior hypophyseal artery jobie of pifutary gland]

Posterior communicating artery Posteromedial central

(perforating) arteries
Efferent hypophyseal veins
Superior cerebellar artery

Basilar artery 4 N;“L-’

Posterior cerebral artery



" . B Distal medial striate artery
Vessels dissected out: inferior view (recurrent artery of Heubner)

Anterior cerebral artery
(A segment)

Anteromedial central (perforating)
arteries

Anterior communicating artery

Hypothalamic arter
Anterior cerebral artery i !

(A segment)

Anterolateral central

Ophthalmic artery (lenticulostriate) arteries

Internal carotid artery

Middle cerebral artery
Superior hypophyseal artery

Posterior communicating artery. Inferior hypophyseal artery

Anterior choroidal artery
Posterior cerebral artery
(P, segment)
(P, segment)

Thalamotuberal
(premammillary) artery

Posteromedial central

Superior cerebellar artery {perforating) arteries

Basilar artery Thalamoperforating artery

Posteromedial central
(paramedian) arteries

Pontine arteries

Anterior inferior cerebellar artery (AICA)

Labyrinthine (internal acoustic) artery

Vertebral artery




Corpus callosum Paracentral artery

Medial frontal branches
Anterolateral central

(lenticulostriate) arteries Pericallosal artery
Lateral frontobasal

; Callosomarginal artery
{orbitofrontal} artery

Polar frontal artery
Prefrontal artery
Anterior cerebral
Precentral {pre-Rolandic) arteries
and central (Rolandic) 3
sulcal arteries Medial frontobasal

(orbitofrontal) artery

Anterior parietal
(postcentral sulcal)
artery

Distal medial striate
artery (recurrent
artery of Heubner)

Posterior parietal

Internal carotid
artery

artery

Branch to

Anterior choroidal
angular gyrus

artery

Temporal branches
(anterior, middle,
and posterior)

Posterior cerebral
artery

Superior cerebellar artery
Middle cerebral artery
and branches

(deep in lateral cerebral
1Sylvian] sulcus)

Basilar and pontine arteries

Labyrinthine (internal
acoustic) artery
Anterior communicating artery Veitsbral artery

Posterior communicating artery

Posterior inferior cerebellar artery (PICA)

Anterior spinal artery
e

Anterior inferior cerebellar artery (AICA)

Posterior spinal artery



Falx cerebri

Callosomarginal arteries
and

Pericallosal arteries
(branches of anterior
cerebral arteries)

Corpus striatum
(caudate and lentiform nuclei)

Anterolateral central
(lenticulostriate) arteries

Insula (island of Reil) Trunk of corpus callosum

Limen of insula Internal capsule

Precentral (pre-Rolandic),
central (Rolandic) sulcal,
and parietal arteries

Septum pellucidum

Rostrum of corpus callosum
Lateral cerebral (Sylvian) sulcus

T e —_ Anterior cerebral arteries

middle cerebral artery Distal medial striate artery

(recurrent artery of Heubner}
Temporal lobe . S
) Anterior communicating artery
Middle cerebral artery

Internal carotid artery Optic chiasm



Anterior parietal (postcentral sulcal) artery* Posterior parietal artery

Central (Rolandic) sulcal artery: Branch to angular gyrus

Precentral (pre-Rolandic) sulcal artery Terminal branche

of posterior cerel

‘ artery

Prefrontal sulcal
artery

Terminal branches of
anterior cerebral
artery

Lateral frontobasal
(orbitofrontal) artery

Left middle
cerebral artery

Left anterior . . i
cerebral artery . ‘ . ‘ X

Occipitotemporal

Anterior communicating artery branches

Right anterior cerebral artery Postenosganiparslioranh

Middle temporal branch

Left i i y T ;
eftinternal carotid artery Superior and inferior terminal branches (trunk:

Polar temporal artery Anterior temporal branch



Paracentral artery

frontal Intermediate Cingular branches
branches

Anterior Right posterior cerebral artery

Precuneal artery

Callosomarginal

artery Dorsal branch

to corpus callosum

Polar frontal artery Parietooccipital branct

Calcarine branch

Right anterior
cerebral artery

Medial fronto-
basal (orbito-
frontal) artery

\nterior
-ommunicating artery (cut)

Medial occipital arter

Distal medial striate artery

Posterior temporal branch
(recurrent artery of Heubner)

Anterior temporal branch

Rightinternal carotid artery Posterior communicating artery

“Note: Anterior parietal (postcentral sulcal) artery also occurs as separate anterior parietal and postcentral sulcal arteries.



Central artery
Precentral artery

Postcentral artery Callosomarginal artery Pericallosal artery

Parieto-occipital
artery

Prefrontal

artery Angular artery

Polar frontal
artery

Orbitofrontal
artery

Posterior temporal artery Anterior
cerebral artery

Middle
cerebral artery

Calcarine

Middle temporal artery

: : Temporal branches
Anterior temporal artery Posterior cerebral artery e

Lateral view Blood supply to the cerebral hemispheres. Medial view
Anterior cerebral artery (pink), middle cerebral artery (blue), posterior cerebral artery (green)

GRAYS ANATOMY



Vena encephalon

1. Vena cerebri externae

- V. cerebri superiores
- V. cerebri media superficialis
- V. cerebri media profundus

2. Vena cerebri interna

- V. thalamostriata
- V. choroidea

Vena Daerah Khusus di Encepalon

Mesencephalon v. basalis atau v. Cerebri magna
Pons vv. basalis, cerebelli, sinus duramater yg berdekatan
Medulla oblongata  vv. spinales, sinus duramater yg berdekatan

Cerebellum v. cerebri magna, sinus duramater yg berdekatan



Left superior and inferior colkouli Leoft pulvinar

Basal vein (of Rosenthal) Right pulvinar
Posterior mesencephalic vein Internal cerebral veins
Medial geniculate body Splenivm of corpus callosism
Lateral Creat cerebral vein (of Galen)
mesencephalic vein Dorsal vesn of corpus callosum
Lateral geniculate body Inferior sagittal sinus
Left thalamus i
(cut @ace) Straight sinus
Falx cerebri
Optic tract Coniluence of sinuses
Infersor thalam Temo’;:;ium
x ) 0= cerebelli (cut) Left transverse
strizte veins sinus (cert)
Deep middle
cerebral . . Superior
ven (cur) b N ™ d - ‘ sagittal
Anterior '
cerebral

vemn

Optic
nerve {1

Falx cerebelli {cut)
and occipital sinus
nferior cerebellar
hemispheric veins

Anterior ponto-
mesencephalic vein

Trigeminal nerve (

Transverse pontine vein Nt & / : : Intracuiminate vein
Petrosal vemn (draining : Superior cerebellar vein (inconstant)
to superior petrosal sinus)

Preculminate vein

Precentral cerebeilar vein

Superior retrotonsillar vein

(Inferior retrotonsiflar) Parts of cerebellum

Lateral pontine vein
Anteromedian medullary vein

Vein of lateral recess of 4th ventricle

vein of cerebellomedullary L Lingula TU Tuber
Superior, middle and S CL Central lobule P Pyramid
J ’_F inferior cerebellar peduncles Posterior spinal vein C Culmen U Uvula
Decliv N
4— 7 Anterios spinal vein 4th ventricle ? ;ouume 'l: To?-.‘:.i‘;le



Longitudinal cerebral fissure
Anterior cerebral veins
_ Rostrum of corpus callosum
- : A Septum pellucidum
I 3 \ Anterior vein of septum pellucidum
{ A9 b WS Head of caudate nucleus
- Anterior vein of caudate nucleus
; Transverse veins of caudate nucleus
\ 3 . Interventricular foramen (of Monro)
: \ o Columns of fornix
. A % Superior thalamostriate vein

, ; - — Superior choroid vein and
' . ) | B choroid plexus of lateral ventricle

N i 1 i Thalamus
e % AL Tela choroidea of 3rd ventricle

Lateral direct vein
Posterior vein of caudate nucleus
Internal cerebral veins
‘ Basal vein {of Rosenthal)
- A sl Great cerebral vein {of Galen}

' _ 2 0 inferior sagittal sinus
: 3 Straight sinus
.. - - 7 Tentorium cerebelli

/ Transverse sinus
1R ’ S Confluence of sinuses
— P o'\ Superior sagittal sinus




Dissection: superior view
Uncal vein

Anterior cerebral vein

Superficial middle cerebral vein

(draining to sphenoparietal sinus) Optic chiasm

y

Deep middle cerebral vein
Cerebral crus

Basal vein (of Rosenthal)

Inferior
cerebral
vemns

Lateral geniculate body

Medial geniculate body
Pulvinar of thalamus
Splenium of corpus callosum

Creat cerebral vemn (of Galen) < B 41 Inferior

anastomotic
vein (of Labbé)

Dissection: inferior view



Posterior veins of septum pellucidum
Superior thalamic veins
Superior chorosd vein
Transverse veins of cavdate nucleus
Supernior thalamostriate vein
Lateral ventricle

Anterior vein of
caudate nucleus

Anterior vein of
septum pellecidum

Genu of
corpus
callosumn

Interventricular
foramen {of Monro)

Anterior commissure
Interthalamic adhesion
Anterior cerebral vein
Optic chia
3rd ventricle
Deep middle cerebral vein
Inferior thalamostriate veins
Basal vein (of Rosenthal)
Temporal (inferior) born of lateral ventricle
Pasterior mesencephalic vein

Hippocampal and inferior ventricular veins

Cerebral aqueduct

:f g/’.‘ 4th ventricle

Lateral and median apertures of 4th ventriclé

_ateral direct vein

Posterior terminal vein of caudate nucleus
(posterior part of thalamostriate veln)

Internal cerebeal veins (right and left)

Medial {atrial) vein of latesal ventricle

Lateral (atrial) vein of lateral ventricle
Splenium of corpus callosum

Great cerebral vein
{of Galen)

Dorsal vein of corpus
caflosum
Inferior sagittal

sinus

Internal
occipital vein

Straight sinus

(posaion
(poster

horn of
Lateral
ventricle

N —

Superior vermian vein

w====_Veins on lateral wall of ventricle
“======_Veins on medial wall and floor of ventricle
Al other veins




Superior Bridging wv. Superior
anastomotic v. sagittal sinus

Superior
cerebral vv.

Inferior
anastomoticv.

Medial and
lateral
superior
cerebellar vv.
Superficial

middle cerebral v. Confluence of

the sinuses

Superior and inferior
petrosal sinuses

Transverse sinus

Occipital sinus

Petrosal v. Sigmoid sinus

Internal jugular v.



Superior

sagittal Supesior
cerebral vv.

sinus
Thalamostriate v.

— \ Inferior

Anterior v. sagittal sinus
of septum

pellucidum

Internal
occipital v.

Great
cerebral v.

Anterior
cerebral v.

Straight sinus

Confluence of

Internal the sinuses

cerebral v.

Basilar v. Transverse sinus

Superior Occipital sinus

cerebellar v. - dian

medullary v.



Superficial
middle
Anterio.r cerebral v.
communi-
cating v.

Anterior

cerebral v.
Inter-
edun-
[c)ular V. heeo
: middle
cerebral v.
Inferior
choroidal v.
Basilar v.
Internal
" cerebral v.
Posterior
venous &
confluence et

cerebral v.



Basilar v.

Trigeminal n.
(CNV)

Transverse
pontine vv.

Transverse
medullary vv.

Posteromedian
medullary v.

Interpedun-
cular vv.

Pontomesen-
cephalic v.

Superior
petrosal v.

Superior
cerebellar vv.

Anterolateral
and antero-
median
pontine v.



PD dari Medulla spinalis

SEE ALSO PUATE 131

Posterior cerebral artery
Superior cerebellar artery
Basilar artery

Anterior inferior
cerebellar artery

Posterior inferior
cerebellar artery

Anterior spinal artery
Vertebral artery
Anterior radicular arteries
Ascending cervical artery
Deep cervical artery

Subclavian artery

Anterior radicular artery

Posterior intercostal artery
Pial plexus

Artery of Adamkiewicz
(major anterior
radicular artery)

Posterior intercostal artery

Anterior radicular artery

Lumbar artery

Anastomotic loops to
posterior spinal arteries
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sacral artery
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Anterior view
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vertebrae

Lumbar 4
vertebrae

Posterior view

Posterior inferior cerebellar artery

Posterior spinal arteries

Vertebral artery

Posterior radicular arteries

Deep cervical artery

Ascending cervical artery

Subclavian artery

Posterior radicular arteries

Posterior
intercostal arteries

Posterior radicular arteries

Lumbar arteries

Sacrum

Anastomotic loops to
anterior spinal artery

Lateral (or middle)
sacral artery




Anterior radicular artery

Segmental spinal artery Posterior radicular artery Posterior spinal arteries

Posterior radicular artery
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Posterior spinal vein

.....

1

Dura mater
Extradural fat

Internal vertebral plexus
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NETTER’S ANATOMY ATLAS OF
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Anterior external venous plexus
Posterior external venous plexus
Anterior internal venous plexus
Intervertebral v.
Basivertebral w.

Intervertebral .
Anterior and posterior
radicular vwv.
Anterior external
venous plexus
Anterior internal
venous plexus
Basivertebral v.
Posterior internal
venous plexus
Posterior external
venous plexus

Anterior spinal v. Basivertebral wv.

Anterior internal
venous plexus

Anterior central v.
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Intervertebral v.

Anterior radicular wv.
Posterior radicular v.
Internal spinal vw.
Pial venous plexus
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Posterior spinal wv.
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Posterior internal venous plexus RTINS
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DARAH

Karakteristik darah:
® Volume darah: 7 — 10% BB (5 liter pada dewasa normal)

® Komponen darah: Eritrosit, Leukosit, Trombosit — 40-45% volume
darah; tersuspensi dalam plasma darah

e PH darah: 7,37 — 7,45
® Temperatur: 38 °C
® BJ: 1,041 — 1,067 (viskositas lebih kental dari air)

FUNGSI:

® Sebagai alat transportasi (oksigen, sari makanan, hasil metabolisme,
hormon, air)

° Sebagai pertahanan tubuh terhadap serangan penyakit dan racun dgn
perantaraan leukosit dan antibodi

© Menyebarkan panas ke seluruh tubuh

-




KOMPONEN DARAH

e Sel-sel darah

® Eritrosit (sel darah merah)
® Leukosit (sel darah putih)
* Trombosit (sel pembeku darah)

® Plasma darah (cairan darah)

Plasma (55%) ——

White blood cells
and platelets (<1%) T

Red blood cells (45%) ——+

f‘ADAM/
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ERITROSIT

Bentuk cakram bikonkaf, inti (-), jumlah: 5 juta sel darah merah dalam 1
mm? darah

Membran sangat tipis - sangat mudah dilewati gas seperti oksigen dan
karbondioksida

Eritrosit tersusun terutama oleh hemoglobin (95%)
Fungsi:
transport oksigen, sistem Buffer (berikatan dengan ion H)

Produksi Eritrosit (Eritropoesis):

® Terjadi di sumsum tulang dan memerlukan besi, Vit B12, asam folat, piridoksin
(B6)

® Dipengaruhi oleh oksigen dalam jaringan

® Masa hidup: 120 hari

® Eritrosit tua dihancurkan di sistem Retikuloendotelial (hati dan limpa)

® Pemecahan Hb menghasilkan bilirubin dan besi. Besi berikatan dengan protein
(transferin) dan diolah kembali menjadi Hb baru







LEUKOSIT

® Fungsi:
melindungi tubuh dari invasi bakteri atau benda asing
® Inti (+), ukuran besar dan kemampuannya mengikat warna
* 6000 — 9000 sel leukosit dalam 1 mm? darah
* Bentuknya tak tetap
® Amoeboid, diapedesis, fagositosis
* Usia: = 2 minggu

* Dibentuk di: sumsum merah, limpa, dan kelenjar limfa




Sel darah putih

basofil neutrofil

monosit

eosinofil

limfosit




TROMBOSIT

® Ukuran: 2 — 4 um, bentuk tidak teratur, inti (-)
® Usia: 8 hari

* jumlahnya selalu berubah sekitar 150.000 — 450.000 per mm’
darah

° dilengkapi organel dan sistem enzim sitosol untuk menghasilkan

energi dan mensintesis produk sekretori
® Fungsi:

mengontrol perdarahan
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" PLASMA DARAH

e KOMPONEN:
® 90% air, 8% protein:

Albumin =2 untuk mengikat zat seperti bilirubin, garam empedu, dan penicilin; untuk transport
dan menentukan tekanan osmotik koloid

Fibrinogen - faktor kunci dalam proses pembekuan darah

Globulin 2 globulin alpha dan beta mengangkut zat sepeti hormon kolesterol dan besi, pengaktif
protein prekursor inaktif; globulin gama untuk imunoglobin (antibodi)

0,9% mineral, oksigen, enzim, dan antigen, serta bahan organik seperti lemak, kolesterol, urea,
asam amino, dan glukosa

e FUNGSI PLASMA DARAH:

e Pelarut

° Pengangkutan Zat-zat dalam tubuh

® Serum

Bagian plasma darah tanpa fibrinogen

e Antibodi

Pertahanan dari kuman penyakit




SISTEM LIMFATIK

dr. Al-Mugsith, M.Si



Fungsi Sistem Limfatik

o Mengembalikan kelebihan cairan interstitial &

transportasi protein dari jaringan ke sirkulasi darah
® Membawa lemak emulsi dari usus (transportasi diet
lipid)
® Mengangkut dan sebagai tempat limfosit

. Menyaring dan menghancurkan mikroorganisme

untuk menghindarkan penyebaran

0 Menghasilkan zat antibodi




Kapiler . Sirkulasi

limfe 7""'. An o |
limfonodi ’ - pulmonal

pembuluh
limfe

cairan
jaringan

- . [ON 0 limfe
Sirkulasi (SS9 /
Sistemik S~ __—Kapiler limfe




Nodus lymphoideus

Pembuluh limfe
Sisi . Sisi
vena arteri

10% limfe

20 liter/hari

arteri




tonsils

thymus

heart

spleen

lymph
nodes

vessels

ductus thoracicus
.. (kembali dibersihkan dar
A memperkaya limfe ke
suplai darah)

Limfonodi
(menyaring limfe
dan melawan infeksi)

melalui pergerakan
buh dan pernafasan
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Bila tekanan cairan intertitialis meningkat,
cairan masuk ke kapiler limfe dan sel
endotelial menutup

Cairan yang sudah masuk, tidak bisa
kembalilagi kejaringan

Endothelium of
lymphatic capillary

Interstitial fluid

Opening

Lymph

Anchoring filament
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® Terdiri atas:
- jaringan limfatik

- pembuluh limfe

Jaringan Limfatik

® Jaringan ikat yg mengandung sel limfosit
® Terdpt pada:

- thymus

- tonsil

- nodus limphaticus (kelenjar limfe)

- Lien

- Nodulus lymphaticus

o Sebagai pertahanan imunologik tubuh

-







Lymph node

Afferent lymph

vessels p/ Valve in lymph
/ vessel
_ Outer cortex
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kapsula pembuluh limfatik aferen

o 3

trabecula

sinus lymphaticus

chorda medularis L centrum germinativum

pembuluh limfatik eferen

' nodus supratrochlearis

_:{ ‘ ‘ A/Q pembuluh yang berjalan melalui permukaan
AL '4," posterior ke permukaan anterior lengan
/i '," ‘,///.
7.7 /’/ '4,'[0
AV
;’, A& [ pembuluh limfatik




ORGAN LIMFOID

Kelenjar Thymus

Tempat pematangan limfosit T dan mensekresikan hormon thymosin yg
berfungsi mening atkan jumlah limfosit yg beredar.

Sumsum tulang (Bone marrow)
tempat asal dari semua sel darah dan tempat pematangan limfosit B

Kelenjar limfa (nodus limfaticus)
ukuran:10-25 mm

ditemukan sepan'ang pembuluh limfatik dan dinamakan sesuai dengan
tempatnya (servikalis, aksilar, inguinal).

Isi cairan hampir sama dgn plasma darah dan cairan jaringan, bedanya banyak
mengandung limfosit, tdk terdapat CO2, mengandung sedikit O2.

Fungsi: Menyaring cairan limfa dari benda asing

Tonsil
Tdd: tonsilla palatina, tonsilla lingualis, tonsilla pharyngea.
Tonsil menghadapi patogen pertama karena dekat hidung dan mulut.




Peyer—plaque (bercak peyer) di ileum
Appendix vermiformis

Limpa (Lien/ Spleen)
Organ yang terletak di sebelah kiri abdomen di daerah hipogastrium
kiri bawah iga ke 9, 10 dan 11, di belakang lambung.

Fungsi:

©® Sebagai gudang darah seperti hati, limpa banyak mengandung
kapiler-kapiler darah (sinusoid)

©® Sebagai pabrik sel darah, dapat memproduksi leukosit dan

eritrosit terutama limfosit

@ Tempat penghancur eritrosit (RES) = HB dapat dipisahkan dari
zat besinya.

O] Menghasilkan zat antibodi.
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Tonsil

Nn. offactoril [I], Fila olfactoria
Bulbus olfactorius
Tractus offactorius

Sella turcica

2 P
7
Sinus sphenoidalis W‘
. -
| 4

Concha nasalis media

; Concha nasalis inferior

/ ‘ f a g pie & Vestibulum nasi

Torus tubarius / B, lfé& _. : & & |
owsgmrasts i P ‘

Recessus pharyngeus

Tonsilla pharyngea
//

Y

Plica glossoepigiottica mediana

Tonsilla lingualis;

Cryptae tonsillares

Foramen caecum linguae

Sulcus terminalis linguae

Fossulae tonsilares,
Cryptae tonsilares

Dorsum linguae,
Pars posterior

Papiiine valiatas

Papillae foliatae

Papillae fungiformes

Papiliae fiformes

Epiglottis

Vallecula epigiottica
Plica glossoepliglottica lateralis

Radix linguae

M. palatopharyngeus
Tonsilla palatina
M. palatoglossus

(Phca triangularis)

Arcus palatoglossus

Dorsum linguae
Pars anterior

Margo linguae
Corpus linguae
Sulcus medianus linguae

Apex linguae



Nodus lymphaticus ILEUM

Noduli lymphoidei aggregati / Plicae circulares

Tela subserosa

Tunica serosa

Noduli lymphoidei solitarii

Plicae circulares

- Usus halus mempunyai kapiler limfatik
yang spesial yang dinamakan lacteal

- Lacteal
= mengangkut cairan intertitial
= lipid Noduli lymphoidei solitarii
= vitamin larut dalam lipid

- Limfe pada tractus ini seperti susu dan
disebut jugachyle



Appendix vermiformis

| Descending colon

Haustrum

Sigmoid colon




LIMPA (Lien/Spleen)

Margo superior V. spienica [lienaks]
s’

Facies viscerals, Facies colica

A splenica [henals)

Facies visceralis,
Faces gastrica

{ ~
)/
Hilum splenicum \ \J{
Lig. splenorenale \
L4. gastrosplenicum

Extremitas anterior

Extremitas
postenor
Facies visceralis,

Facies renalis

Margo supenor

| Margo wﬂénuv

Facies diaphragmaltica

Tunica sercsx;
Tunica Ikxosa

Facles diaphragmatica

Facies renals

% Trabeculae splenicae

Pulpa splenica
Extramitas antenor
Extremitas posterior

V. mplanica [lienaks)

Maurgo inferior

£ Seneas ensies Fases gastrics

Hilum splenicum



Pembuluh Limfe

« Merupakan muara kapiler limfe

« Menyerupaivena keclil yang terdiri atas 3
lapis dan mempunyaikatup pada lumen
yang mencegah cairan limfe kembali
kejaringan
kontraksi otot yang berdekatan juga
mencegah limfe keluar dari pembuluh

Lymph

Valve closed

(lymph flows for

Valve open |
ward) ‘ ‘

Overlapping
endothelial cells

s

/

Direction of lymph
flow in capillary

(backflow of lymph is prevented)
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Pembuluh Limfe

¢ Sistem drainase, tidak ada sirkulasi

® Membantu sistem kardiovaskuler dlm mengeluarkan cairan dari ruang

interstitial dan mengembalikannya ke dalam darah

® Pembuluh limfe ini lebih kecil dan dindingnya lebih tipis dari pembuluh

darah, katup (+)

* Ditemukan di seluruh jaringan dan organ tubuh, kecuali:

- SSP

- medulla renalis
- bola mata

- telinga dalam

- epidermis

- kartilago

- tulang

® (cairan limfe): jaringan limfe = kapiler limfe = pblh. Limfe afferen =

nodus lymphaticus pblh. Limfe efferen - duct. lymphaticus dex. & duc.

thoracicus




Truncus jugularis
V. jugularis interna

Ductus lymphaticus dexter

(Angulus venosus) e a?d”.

V. subclavia !&./ \ A
Truncus bronchomediastinalis fl" \\ \' QA

1 =g '\
Truncus subdlavius 1,:5‘- ""’.4-,‘,,: .

NS

Nodi lymphoidei axillares |
Nodi lymphoidel abdominis
parietales et visceralos
Nodi lymphoidei pelvis (%
parietales et viscerales \

; ’ \
Nodi lymphoidel inguinales ’ ‘A

|

Vasa lymphatica

Nodi lymphoidel cervicales
Arcus ductus thoracici )
Pars cervicalis

Pars thoracica Ductus thoracicus

Pars abdominalis J
Cisterna chyli

Trunci intestinales

Trunci lumbales

Gambaran
sistem getah bening




g Trunkus Limfaticus A

® Muara dari pembuluh limfe, terdiri atas bagian kiri dan kanan
® Terdiri atas:

- trunkus jugularis (d/s)

menerima limfe dari kepala dan leher (d/s)

- trunkus subclavius (d/s)

menerima limfe dari ext. superior (d/s), gld. Mammae (d/s), dan dinding
thoraks superficial (d/5s)

- trunkus bronchomediastinalis (d/s)

menerima limfe dari organ dan struktur dalam thoraks (d/s)

- trunkus intestinalis

menerima limfe dari organ abdomen tak berpasangan (tractus digestivus,
limpa)

- trunkus lumbalis

menerima limfe dari ext. Inferior (d/s), dinding
abdominopelvicum(d/s), organ abdomen berpasangan (ginjal, gld.
adrenalis,) dan organ pelvis (d/s)

- /




. Ductus Limfaticus

® Muara dari trunkus limfaticus, mengembalikan limfe ke sirkulasi vena

* ductus thoracicus menerima limfe dari: (trunkus jugularis sin., subclavius
sin., bronchomediastinalis sin., intestinalis sin/dex, dan lumbalis sin/dex)

- dinding dada bagian belakang
- dinding perut dan bagian tubuh inferior diafragma

- daerah bahu, leher, dan kepala sebelah kiri

- thoraks kiri dan extremitas superior kiri

e ductus lvmphatlcus dexter menerima limfe dari: (trunkus Jugularls dex.,
subclavius dex., bronchomediastinalis dex.)

- dmdmg dada sebelah kanan dan ekstremitas superior kanan

- daerah bahu, leher, dan kepala sebelah kanan

“Limfe dalam salurannya digerakkan oleh kontraksi otot di sekitarnya dan
dalam beberapa saluran limfe yang gerakannya besar itu dibantu oleh

katup”




truncus jugularis

ductus thoracicus

ductus lymphaticus dexter truncus subclavius

truncus bronchomediastinalis

ductus thoracicus

cisterna chyli —

-

truncus intestinalis f

\ truncus

lumbalis







