


SISTEM SIRKULASI
(cardio-vascular)

e Terdiri dari : 1. Jantung
2 . Pembuluh darah

e Pada VERTEBRATA :
Merupakan sistem tertutup :

Jantung (pemompa) = Arteri ( membawa darah
dari jantung ke kapiler dan jaringan)
—->Vena(mengembalikan darah ke jantung)

Kapiler : anyaman pembuluh darah terkecil




jantung

s Cor, Heart

= [erletak di rongga dada (thoraks), yaitu di
mediastinum media, lebinh dominan . di rongga
dada sebelah Kiri

= Organ berotot yang memompa darah lewat
pembuluh darah oleh kontraksi berirama
yang berulang

s Ukuran: sebesar kepalan tangan
s Berat: 300 gram (pria), 250 gram (wanita)






Anterior mediastinum

Middle mediastinum

Posterior mediastinum

Superior mediastinum —|

Inferior mediastinum —







MEDIASTINUM

= Mediastinum Superior

A. Origo M.sternohyoid & M.sternothyroid

B. Thymus
C. Saluran-saluran:
1. Arteriae: 2. Vennae:
= Arcus aorta - V. Cava sup.
- A. Brachiocephalica - V. Brachiocephalica
- A. Carrotis communis sin. - Muara V. Azygos

- A. Subclavia sin.

3. ductus thoracicus

D. Viscera: Trachea & Oesophagus
E. Nervi:

- Nervi vagi dex. et sin.

- Plexus cardiacus

- Nerves recurrens sin.

- Nervi phrenici dex. et sin.



MEDIASTINUM

s Mediastinum Inferior
1. Anterior
- L.emak retrosternal
- Jaringan ikat kendor
- pembuluh darah kecil
- Saluran lymphe
- bbrp lymphonodi kecil

2. Media™*

3. Posterior*®



Mediatinum Media

A. Pericardium dan cor
B. Pembuluh darah besar:

- /. Cava sup.

- Aorta ascenden
- Trunchus pulmonalis & bifurcatio trunci pulmonalis
- radix pulmonis dextra dan sinistra, masing-masing berisi:
+ Aa. Pulmonalis
+ Vv. Pulmonalis
4 Bronchus primarius dex. et sin.
4 Plexus nervosus pulmonalis
4+ Aa. Bronchialis
+ V/v. Bronchialis
+ Lnn. Bronchopulmonalis

C. Nervi phrenici



Mediastinum Posterior

A. Saluran-saluran

- Aorta thorachalis (Aorta descendens)
- V. AZygos

- V. Hemiazygos

- ductus theracicus

B. Viscera: Trachea & Oesophagus
C. Nervi

- Nervi vagus dex. et sin.

- Nervus splanchnicus major
- Nervus splanchnicus minor



Brachiocephalic trunk

Right brachiocephalic vein

Trachea

Left brachiocephalic vein
Right vagus nerve

Superior vena cava
Azygos vein

Bronchus Right phrenic nerve
Esophagus

Esophageal plexus

Diaphragm
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Aorta

Vena kava . s
superior Arten pulmonalis kiri
Atrium Kiri
Vena

Vena

pulmonalis : b S
kanan . | s
{ o7 Ji § A ' pulmonalis kiri

Atrium kanan

Yena kava inferior Ventrikel i

Ventnkel kanan



Superior

vena cava Aortic arch

Left pulmonary artery
Pulmonary trunk
Left pulmonary veins

Branches of
pulmonary artery

Aortic
semilunar valve Left atrium
Pulmonary Left
semilunar valve atrioventricular
Right atrium canal

Bicuspid (mitral)
valve
Left ventricle

Chordae
tendineae

Coronary sinus

Right atrioventricular 4

canal
Tricuspid valve

Papillary muscles

Right ventricle
Inferior vena cava Interventricular septum



[Lapisan-lapisan Jantung

s Endocardium
s Miocardium
s Epicardium / Pericardium visceral

Pericardium :
-~ P. Fibrosum
- P, Serosum

a. P. Parietal
b. P. Visceral / epicardium



Pericardium

Fibrous pericardium —
Parietal
Serous pericardium
pericardium - Visceral
= pericardium
(or epicardium)

Pericardial
cavity filled with
pericardial fluid



Pericardium

Pericardial fluid

/ Pericardial cavity

Fibrous
layer

Myocardium
Parietal

pericardium Endocardium

Visceral
pericardium

Pericardium



.. / Loose connective
0, tissue and fat

_ Epicardium
v~ (visceral
pericardium)

Myocardium

G Endocardium

carneae



Larynx

Superior
venacava, .. _,_om-‘%l:rachea
Right lung : / : (/3 ) Aovticarih
Right atrium 5 \i‘ A\ - Pulmonary trunk

\\ \@' Left atrium
‘— Left lung

Rib—
Visceral— — Left ventricle
pleura Apex of heart

Pleural ) ‘

Left

cavity
lung

Parietal |,

pleura Visceral

pleura

Visceral pericardium —

Pericardial cavity -
arietal pericardium

Fibrous pericardium

Diaphragm p Pleural

cavity

Parietal pleura



\/ascularisasi Pericardium

s Seluruh pericardium:
- cabang A. Pericardiacophrenica

- cabang pericardial dari: A. eosophagialis., A.
Bronchialis, A. Phrenica sup.

Kecualr:
Epicardium - cabang A. Coronaria



Innervast Pericardium

s Seluruh pericardium = serat vasomotor dan
sensoris cabang N. Phrenicus

Kecualr:

Epicardium —>_serat vasomotor dan Sensoris
cabang plexus coronarius



RPermukaan Jantung

= Apex cordis

= Basis cordis

s Facies anterior (sternocostalis)

s Facies posterior (mediastinalis)

s Facies inferior (diaphragmatica)

= Sulcus.coronarius (atrioventricularis)
s Sulcus Interventricularis anterior

s Sulcus interventricularis posterior




Left subclavian a.

Left common Aortic arch

carotid a.

Ligamentum arterosum
Brachio-
cephalic trunk

Right
pulmonary a.

Superior
vena cava

Left pulmonary a.

Left pulmonary vv.

Pulmonary
trunk

Ascending Left
aorta
Right auricle
auricle Right Pericardium

atrium (reflected edge)

Coronary Anterior inter-
sulcus ventricular
sulcus
Right Left
ventticle ventricle

vena cava Cardiac apex

A Anterior (sternocostal) surface.



Left common
carotid a.

Left subclavian a. Brachiocephalic

trunk
Aortic arch

Left pulmonary a. )
Superior vena cava

Left pulmonary vv. Right pulmonary a.

Left auricle

Right pulmonary vv.

Left atrium Right atrium

Aortic arch

Left
ventricle
Pericardium Superior vena cava
(reflected edge)

Left pulmonary a. Right pulmonary a.

Coronary Inferior vena cava Left -
sinus pulmonary vv.

Right
pulmonary vv.

B Posterior surface (base). -

Right

atrium
Coronary
sinus Inferior
vena cava
Left Right
ventricle ventricle

Posterior
Cardiac apex interventricular
‘ sulcus

C Inferior (diaphragmatic) surface.



Superior

Vena Cava

Right pulmonary a. Right

auricle

Left atrium Crista terminalis
Right Pectinate muscles
put LA Right ventricle
Interatrial
SEpRi Right atrioventric-
Limbus of ular orifice with
fossa ovalis atrioventricular
Fossa ovalis valve T
Inferior Ligamentum
vena cava arteriosum

Valved orifice of Valved orifice of

inferior vena cava coronary sinus Pulmonary

trunk

Right pulmonary a. Left pulmonary vv.

Superior vena cava

Conus arteriosus

Supraventricular
crest

Valve of
pulmonary trunk

Septal papillary

muscle

Right atrium Left ventricle
Coronary sulcus
Right atrioventric- Interventricular
ular vaive, septum
anterior cusp 1 i
Inferior vena cava c.raameae
Chordae
tendineae Cardiac apex

Anterior

papillary muscle  Posterior Septomarginal
papillary muscle  trabecula



Left pulmonary a. Aortic
arch
Pulmonary trunk
Right pulmonary a.
Pectinate muscles Left auricle
Left superior pulmonary v.
Anterior
papillary muscle Valve of foramen ovale
Trabeculae cameae Left atrium
of interven-
tricular septum Interatrial septum
Chordae
tendineae Inferior
vena cava
Cardiac
apex

Posterior Left atrioventric-
papillary muscle ular valve



Ruang dan Katup Jantung

= 4 ruang jantung
a. 2 Atrium / Serambi
b. 2 Ventrikel / Bilik
s 4 katup
d. katup atrioventrikular:
- katup tricuspidalis
- katup bicuspidalis / mitral
b. katup semilunar
- K. trunkus pulmonal
- K. aorta



Interior View of the Heart

Pulmanary Trunk

Lafl ALniirm

Mitral Valve

Aortic Valve

Ledt Weningle

Iinferiocsr
Wena Cava

Fight Weniricle FPapillary Muscles




Skeleton of the heart

including fibrous -
rings around
valves

Pulmonary semilunar

Aortic

. ) semilunar valve
Bicuspid

valve

Tricuspid
valve

Cardiac muscle
of the right
ventricle

Cardiac muscle
of the left ventricle



Valves of the Heart
Superior View

Anterior

Pulmonary Trunk

W,

Left Cusp Aortic
Right Cusp Semilunar
Posterior Cusp valve

Pulmonary Anterior Cusp

Semilunar
Valve Left Cusp

Bicuspid Valve Tricuspid Valve

Anterior Cusp Ventral Cusp

Posterior Cusp

Septal Cusp

Posterior



HEART VALVE
ANATOMY

Pulmonary

Right arteries

atrium
Pulmonary veins

Mitral

Left atrium
Pulmonary
\'li‘\'(‘
Aortic
i : valve
Tricuspid .
vaive Papillary

muscles

Lefl
venlricle

Chordae
tendinae

Right Interventricular
ventricle septum

FOR SAMPLE USE ONLY

VIEW FROM ABOVE

Aortic

Tricuspid
Mitral valve
valve (open)
(open)

valve

(clomdls TRIALSIGHT MEDICAL MEDIA




Auskultasl katup jantung

= Valva bicuspidalis = apex cordis
= Valva tricuspidalis = spatium intercosta 4

atau 5 linea

= Valva trunci
Intercosta 2

Darasternal sinistra
pulmonalis = spatium

Inea parasternal sinistra

= \alva aortae = spatium intercosta 2 linea
parasternal dextra






Pembuluh Darah Jantung

Pembuluh Nadi

1. A. Coronaria Dextra

Ramus coni arteriosi
Ramus nodi sinuatrialis
Ramus marginalis dextra

Ramus interventricularis
posterior

Ramus transversus
Ramus nodi atrioventricularis

2. A. Coronaria Sinistra

Ramus interventricularis
anterior

Ramus circumflexus
Ramus nodi sinuatrialis

Ramus nodi
atrioventricularis



Coronary Arternes




Pembuluh Darah Jantung

* Vena Cordis
- V. cardiaca magna
- V. cardiaca parva
- V. cardiaca media
- V. obligua atrii sinistri ( Marshall)
- V. posterior ventriculi sinistri
- Vv. Anteriores
- Vv. cordis minimae (Thebesii)




Vena cordis yang
bermuara ke dalam
SINUS coronarius:

« V. Cordis magna

« V. Cordis media

V. Cordis parva

V. Cordis posterior
ventriculi sinistra

V. Cordia obliqua
Marshalli

Vena yang bermuara
langsung ke ruang
jantung:

 \v. Cordis anterior

 Vv. Cordis minimae
Thebesii



Aorta
Aorta Ascenden

- A. Coronaria dextra
- A. Coronaria sinistra

Arcus Aorta

- Truncus Brachiocephalicus
- A. Carrotis communis sinistra
- A. Subclavia sinistra

Aorta Descenden

- Aa. Intercostales posterior
- Rr. Pericardii

- Rr. Bronchiales

- Rr. Oesophageales



) -\ Aortic arch
Superior vena cava /

\ Pulmonary trunk
Aortic semilunar valve \ / Left coronary artery
N

Right atrium e Left atrium
Right coronary artery\ Circumflex artery
Posterior Left marginal artery

Anterior
interventricular artery

A\ Left ventricle

interventricular artery —
Right marginal artery —*

(a) Right ventricle *

— Aortic arch

- _— Pulmonary trunk
(— Left atrium

Posterior vein of left ventricle

Coronary sinus
Great cardiac vein
— Left ventricle

Superior vena cava — | |l
Right atrium < :'r%‘:t
Middle cardiac vein —_#'"u™

Small cardiac vein
(b) Right ventricle

\




L. Common Carotid A.

L. Subclavian A.

Aortic Arch
Ligamentum Arteriosum

Brachiocephalic A.

Superior__L_
Vena Cava f

L. Pulmonary A.
R. Pulmonary A.

Pulmonary Trunk
Parietal Pericardiu

L. Auricle
Great Cardiac V.

L. Coronary A.:

Circumflex Branch

R. Auricle

Conus Arteriosus
Anterior Interventricular
Branch

R. Coronary A. L. Ventricle

Cardiac Fat

R. Ventricle

ApeXx

Parietal
Pericardium



Aortic Arch
R. Pulmonary A.

Bifurcation of the
Pulmonary Trunk
Superior Vena Cava

L. Pulmonary A.

L. Pulmonary Veins R. Pulmonary Veins

L. Auricle

L. Coronary A.
Clrcumflex Branch
Vena Cava

Posterior V. Coronary Sulcus

of Left Ventricle
R. Coronary A.

Coronary Sinus,

Middle Cardiac V.

Posterior

\Nntch of |Snttlerventrlcular
Apex uicus



L. Common Carotid A.
L. Brachiocephalic V.

R. Vertebral V.

L. Subclavian A.
Descending
Thoracic Aorta

Intercostal
Arteries -

R. Brachiocephalic V.
Brachiocephalic A.

Azygos Vein
Superior Vena Cava

L. Pulmonary A.__&
Ascending Aorta

R. Pulmonary A.

Pulmonary Trun

R. Pulmonary Veins
L. Pulmonary Veins

nferior Vena Cava



Persarafan Jantung

« Trunchus Simpaticus

Simpatis - ventrikel dominan, atrium (nodus SA, AV)
* N. Vagus

Parasimpatis = n.vagus -> atrium (nodus SA, AV), sedikit
ventrikel

Ranlai simpalis




Sistem Listrik Jantung

d Nodus sinoatrialis (keith flack)
d Internodal Pathway
- Bachman (anterior)
- Wenkebach (medial)
- Thorel (posterior)
1 Nodus atrioventrikularis ( tawara)

 Crura fasciculi atrioventrikularis (his of
bundle)

 Plexus Purkinje



Sinoatrial
(SA) node

Atrioven-
tricular
(AV) node

Left atrium

Atrioven-
tricular

(AV) bundle Left ventricle

Left and right
bundle branches

Purkinje fibers



"""""

Sinoatnial
(SA) node & Atrioventricular
38 (AV) node

“Atrioventricular
bundle

R Left ventricle
7 Left bundle branch

Right atrium-§

Right ventricle

Purkinje fibers






Siklus Peredaran Darah

s Atrium dextra = (K. tricuspidalis) = Ventrikel
dextra = (k. semilunar pulmonal) - Arteri
pulmonalis = Pulmo - V. pulmonalis = Atrium
sinistra = (k. bicuspidalis / mitral) = Ventrikel
Sinistra = (k. semilunar aorta) = Aorta = Arteri
- Arteriol = Kapiler - Venula > Vena -
Vena Cava - Atrium dextra



Blood Flowr
Through the Heart

N_ S

Yentrcles

R. WVventricle



Mleleinlise e daipitinle)
£ Sistole
- Ventrikel DeErkentiaks|
- Darah keluar darifVentrikel
- Katup Semilunar terbuka
- Katup AV tertutup > BJ il
+ Diastole

- Ventrl\kel relaksasi

- Darah masuk dari atrium ke ventrikel
- Katup AV terbuka
- Katup semilunar tertutup > BJ 2



4 N

* Jantung berdenyut (kontraksi) sekitar 70 kali/menit

® Atrium dan ventrikel memiliki volume darah yang sama yaitu sekitar

135 ml

® Saat sistole terjadi, sekitar 70 ml darah dikeluarkan dari ventrikel dan

tersisa 65 ml.

® Secara keseluruhan volume darah manusia adalah * 5 liter (70

kali/menit x 70 ml/kali = 4900 ml/menit ~ £ 5 liter

® Setiap denyut jantung berlangsung sekitar 0,85 detik
- atrium kontraksi, ventrikel istirahat =2 0,15 detik
- ventrikel kontraksi, atrium istirahat =2 0,30 detik
- seluruh ventrikel jantung istirahat =2 0,40 detik




Cardioregulatory center and chemoreceptors
in medulla oblongata Baroreceptors

Sensory nerve in wall of internal
fibers carotid artery

Carotid body
chemo-
receptors

Baro-
' / receptors

9 parasympathetic '
nerve fibers 4@ / \ in aorta
4 2 SA node
// \. Sympathetic \
&f’ . /— Circulation

04 ‘Sympathetic [ ¢ §
nerve fibers to R |
\ Epinephrine and norepinephrine

Sensory
nerve fibers

nerve ilbers ‘\ m
_
adrenal gland

Adrenal
medulla
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