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Tipos de circulagao

Circulacao pulmonar
“pequena circulagao’: coragao - pulmao
Artérias contém sangue saturado e velas sangue
oxigenado

Circulacao sistémica
“grande circulagao’: coragao — tecidos
Artérias contém sangue oxigenado



Circulag¢ao pulmonar

Transoerons thoraels
Internal mammary veesels \

\ .
Sympathetic trunk / Azypos vein
Thoracic due! Vagus merves
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duct

Pulmonary vein Terminal bronchiole
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Anatomia do SistemaVascular

Fatos:

difusao s6 funciona em curtas distancias
° poucas c€lulas

o sistema vascular (tubular) proporciona uma via
de fluxo rapido



Visao Geral

TISSUES
Filtration from
plasma into
interstitial fluid

Interstitial fluid
flows into
lymphatic vessels

A7

: Lymphatic vessel .~
e /

SRR Sy

*FIGURE 21-1 The Circulation of Extracellular Fluid. There is continuous
movement of fluid from the plasma into the interstitial fluid at capillaries and
back to the plasma via the lymphatic system.




Tipos de vasos

Seilios
Venosos

Vasos
linfaticos



Estrutura dos vasos

tunica intima
revestimento
endotelial

tunica media
(muscularis)

tunica externa
(adventitia)

(b)

Tunica Interna
+ Endothelium

+ Subendothellal layer.

Intemal elastic
lamina

Tunica media

Tunica externa
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Capillary
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Anatomia dos Vasos

Basament mambrane

Internal alashc
laminga

TUNICA MEDIA

Smooth muscle -

External
alastic lamina

TUNICA EXTERNA

Endothelum




Arterias
Levam o sangue do coracao p/ periferia.
Possuem grande pressao interna e fluxo ativo.

Possuem paredes complexas e espessas
Tunica intima: endotélio
Lamina elastica interna
Tunica média muscular
Lamina elastica externa

Tunica externa — adventicia
Tecido conjuntivo, fibras elasticas e colageno
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artérias elasticas

TABLE 20.1
aorta
. . . Vessel type/ Average Relafive tissue
relativamente mais elastina illustration lurmen makeup
diameter (D)

camada muscular nao and wall

. thickness (T)
respormnsiva

vasos de condugao

arterias musculares

relativamente mais
musculo

diametro variavel
regulam fluxo e
distribuicao

Muscular artery
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Arterias

Nutri¢ao pela vasa vasorum (vaso dos vasos) —
localizada na tunica externa — originada do proprio
vaso, geralmente

Inervacao: vasa nervorum

Artérias grandes possuem fibras elasticas. Artérias
menores possuem poucas fibras elasticas

“1n vivo” apresentam cor esbranquicada

Pulsam e mantém o sangue circulando ativamente
Regulam o fluxo variando seu grau de contragcao:
vasoespasmo

Redes de colaterais: circulagao alternativa como
mecanismo de defesa



Arteriolas

Calibre interno menor que 0,5 mm
Tunica média espessa, praticamente sem
fibras elasticas

As menores perdem progressivamente a
tinica média, até ficarem reduzidas a
células musculares esparsas

Grandes responsaveis pela resisténcia
periférica



Arteriolas

camadas reduzidas
fibras musculares lisas
espiraladas
contrateis
controle local
da distribuicao

Capilares
distribuicao as celulas
~ 1 mm
leitos ou redes

TABLE 20.1

Vessel type/ Average Relafive tissue
illustration lumen makeup
diameter (D) ]
and wall
thickness (T)
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Arteriolas




Capilares

Especializado em trocas com os tecidos
Interpostos entre as arteriolas e vénulas
Calibre reduzido: praticamente uma hemacea
Possuem apenas camada intima:

membrana basal, células endoteliais e
tecido conjuntivo.



Capilares sao compostos praticamente de
endotelio.

Tunica media

Tunica adventitia (smooth muscle

(connective tissue)

Tunica intima
(endothelium)

Image 177 Structure of blood vessels
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anatomia capilar

continua
endotelio continuo

tight junctions - incompletas
formam gaps
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capilares fenestrados
poucas tight junctions
permitem difusao
extracapilar
macromoleculas
tecidos absorptivos ou de
troca
rim
intestino

Intercellular

Tight
junction

(b)
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endothelial
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Red blood
cell

Plasma in
the lumen

Fenestrations




Fisiologia

- Continuos

- Fenestrados

Endothelial calls

nside basement
./ / membrans

(a) Continuous
capillary

Pinocytic
vqsicles

|
Basament

i Martini (1998) Martini (1998) .

Basement
membrane (cut)

(b) Fenestrated
caplilary

Pinccytic vesicles

Fanestrations,
ar pores

Boundary ' 6‘- / \
Datween

endothefial Basemem
calls membrana




Fisiologia

Preterred channel
Theroughtare

Capdlaries

Anteriovenous
anastomosas

Prece\aplllery f/
sphincters ) °FIGURE 2
== (u) Basic fea
possible patt
network. The




Distribuem
sangue as
células
individuais

reguladas pelo
musculo liso

esfincter
precapilar

Leitos Capilares




Precapillary sphincters

Metarteriole
Thoroughfare

Esfincteres

abertos
fluxo aumentado

controle local ou
pelo SNC



Venulas
coletam sangue dos capilares

~ \ b4
condugao as veilas e
Vessel type/ Average Relative tissue
illustration lumen makeup
diameter (D) [

and wall
thickness (T)
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Velas
condug¢ao ao coragao

pouca constricgcao
Armazenam sangue

capacitancia
65 % do volume total
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Veias

Levam o sangue para 0 coragao
Tém parede lina e “transparente”
Circulag¢ao passiva, dependente da
musculatura estriada adjacente sem pressao ou
ulsacao
lta distensao e numero maior que as artérias:

Contém valvulas, que mantém o fluxo
unidirecional, mas dependente de musculos
roximos
lgumas regides nao possuem valvulas:
Encéfalo e pescoco
Plexo venoso para-vertebral



Distribuicao do Volume Sanguineo

(Systemic Circulation) Henley 1997

\olume Total (%)

100

80 64%
60

40

17%

20

4%

[
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Hemodinamica

‘4, Velocity of |
blood flow

N

|
|

P

0
*FIGURE 27-9 Relationships among Vessel Diameter, Cross-Sectional Area, Blood Pressure,
and Blood Velocity
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Veias profundas e superficiais




Trocas Capilares—

BHP Blood hydrostatic pressure Lymphatic
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REABSORPTION
L == BHP = 18 mmHg
Martini (1998) :
IHP = 0 mmHg

®FIGURE 21-13 Forces Acting across Capillary Walls. At the arterial
end of the capillary, blood hydrostatic pressure (BHP) is stronger than

blood colloid osmotic pressure (BCOP), and fluid moves out of the BCO P —_ 25 mm H g

capillary. Near the venule, BHP is lower than BCOP, and fluid moves into
the capillary. In this model, interstitial fluid osmotic pressure (ICOP) and S
interstitial fluid hydrostatic pressure (IHP) are assumed to be 0 mm Hg. I COP ez O mm H g

BHP > BCOP BHFP = BCOP BCOP > BHP




Sistema linfatico

Formado por vasos e 6rgaos linfoides
Auxiliar na drenagem: moléculas grandes e
linfa, com func¢ao de “filtro” e defesa

Vasos linfaticos com valvulas, sem propulsao
propria, sem “bomba”

Desaguam em veilas atraves de grandes
ductos: ducto toracico na veia subclavia E
Linfonodos: produzem linfécitos
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Lymphatic/cardiovascular system
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capillaries
in lungs
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Lymphatic -— - capillaries
vessel N\ .:’.I Lymph capillaries




Sistema linfatico

b\




Assoclacao Capilares Linfaticos
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Tipos de circulagao

Circulacao pulmonar
“pequena circulagao’: coragao - pulmao
Artérias contém sangue saturado e velas sangue
oxigenado

Circulagao sistémica
“grande circulacao’: coragao — tecidos
Artérias contém sangue oxigenado



Blood pressure
120 systolic

70 diastolic

(to be measured)

Rubber cuff [T T/
inflated with

Brachial
artery
closed

Brachial
artery

Figure 11.18

Pressure
in cuff
above 120;
no sounds
audible

120
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Pressure

in cuff
below 120,
but above 70

audible in
stethoscope

Pressure
in cuff
below 70;
no sounds
audible




Pressao arterial
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Sounds heard through stethoscope

No sound; cuff

pressure above Cuff pressure

systolic pressure; just below Cuff pressure

artery completely systolic below diastolic

occluded during pressure; first pressure; thus

cycle sounds heard; Sounds loud, Low muffled vessel is always
soft, tapping, tappln? and sound lasting open; no turbulence,
and lntermiment intermittent conﬁnuously no sound

9
£
£
-
o
-
3
?
o
-
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(b)
Cuff pressure Period of turbulent

: flow through
Arterial pressure ptatirtob o I

Time




Atlas Anglografico



Denominacao

Localizacao: medial, anterior, dorsal,
profunda ...

Nome do o6rgao irrigado: renal, hepatica...
Direcao: circunflexa, recorrente ...

Proximidade com osso: femoral, radial,
ulnar...



Internal carotid

External carotid
Left common carotid
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Aorta
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~—— Renal
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™ Radial
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Image 179 Principal arteries of the body
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Facial \ o A Exdernal jugular
' . ! \ ‘ Internal jugular
Right brachiocephalic __ f _ Left brachiocephalic
Right subclovian —__ =8l L= |oh cubelavian
Superior vena cava — =400 N Cephalic
Right pulmonary Sy B YIS % Axillary
Small cardioc ——— et povchee

Inferior vena cava ————— 1 S | G- 30§ S8 -'v.—BosiIic

Hepatic —— "‘ ‘ , 2\ - rl|— Long thoracic

Hepatic portal ———— IR ..Ar Splenic

Median A W NG L : —— Inferior mesenteric
cubital '

Superior
mesenteric

Common iliac —

External ilioc —

Anterior tibial

Posterior tibial

Image 183 Principal veins of the body
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Arterias

1. Aorta ascendente

2. Aorta abdominal

3. Artéria Subclavia

4. Artéria Axilar

5. Artéria Brachial

6. Artéria Radial

1. Artéria Iliaca Comum
8. Artéria Femoral

9. Artéria Poplitea




Superficial
temporal artery

Posterior
auricular

artery

Occipital
artery

Maxillary artery

w1 ", 1 Ascending
Lingual artery 7 pharyngeal artery
Internal carotid i
artery

Facial artery

External carotid
OI"OI'Y ® 7\5 .
Vertebral artery Subclavian artery

Common
carotid
artery

Brachiocephalic
artery

Image 180 Major arteries of the head and neck
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Arteria Carotida Interna

FRONTAL LATERAL
© Internal carotid artery © Posterior parietal artery
@ Anterior cerebral artery @ Ophthalmic artery
© Middle cerebral artery © Anterior internal frontal artery
© Pericallosal artery © Middle internal frontal artery
@ Anterior parietal artery




Artéria Vertebral

LATERBAL

© Veriebral artery
@ Basilar artery © Anterior inferior cerebellar artery

© Posterior cerebral artery @ Siperior careboliar artpry

© Posterior inferior cerebellar artery @ Paetc-occipial Arlery
© Calcarine artery




Artéria Carotida Externa Artérias Toracicas

Aortic arch

Brachiocephalic
artery

Left common
carotid artery

Left subclavian
artery

Right subclavian
artery

Internal thoracic
ariery

Right common
carotid artery

Right vertebral
artery

Right intemal
carotid artery
@ External carotid artery ©® Superficial temporal artery
@ Facial artery ©@ Maxillary artery
© Occipital artery @ Posterior auricular artery
@ WMiddle meningeal artery
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(oblique)
Retromandibular vein

Internal jugular vein

External jugular vein 'fldn;:a:ld :oln
Internal jugular vein Superior thyroid vein
Subclavian vein

Superior
o d\‘oceph‘g; vena cava

Intercostal veins~" sagittal sinus

Inferior
sagittal sinus

Transverse sinus Cavernous

sinus
Occipital sinus

Ophthalmic
veins

Facial vein

Sigmoid sinus

Superior petrosal sinus ..

S
Pt A
Inferior petrosal sinus r
I
Internal jugular vein (oblique)

Image 184 Major veins of the head and neck
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Thyrocervical trunk

Vertebral artery Subclavian artery

Common carotid artery
Brachiocephalic artery
Internal thoracic artery

circumflex —3 -~ Lateral thoracic artery
Axillary artery
Subscapular artery

Deep brachial artery

Brachial artery

Deep palmar arch
Superficial palmar arch

Image 181 Major arteries of the upper extremity
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Internal jugular
vein

Subclavian vein Brachiocephalic

vein

Cephalic vein

Brachial veins

Image 185 Main superficial veins of the arm
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Inferior vena cava

Common iliac artery Abdominal aorta

Median sacral artery
Internal iliac artery

Lateral sacral artery
Internal pudendal artery
Obturator artery

Femoral artery

branch of lateral
circumflex artery Genicular

Fibular artery

Anterior tibial artery Posterior tibial artery

Dorsalis pedis artery
Lateral

plantar arch plantar artery

Plantar arch
AT Digital arferies

Image 182 Major arteries of the lower extremity
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Common iliac vein 3
Inferior vena cava

Internal o ‘
iliac o i Internal iliac vein

Femoral vein

Great saphenous vein

Popliteal vein

small [ it} Fibular (peroneal) vein
saphenous vein

Anterior ; A Posterior tibial vein
tibial vein el B Great saphenous vein

Dorsal venous arch
Digital vein

Image 187 Major veins of the lower extremity
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Rotas Circulatorias

SISTEMICA

PULMONAR

HEPATICA PORTAL

FETAL



Diaphragm

Phrenic vein

Hepatic veins
Inferior vena cava
Right renal vein
Descending aorta

Right ovarian or
testicular vein

Right common

iliac vein

Right external
iliac vein

Right internal
iliac vein

Esophagus

Adrenal gland
Kidney

Left suprarenal vein

Left renal vein

Left ovarian or
testicular vein

Colon

Urinary bladder

Image 186 Inferior vena cava
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Artérias Abdominais

1. Aorta abdominal
2.Tronco Celiaco
3.Artéeria Esplenica

4. Artéria hepatica comum

5. Hepatica propria
6. Hepatica esquerd
7. hepatica direita
8. Arteéria cistica

9. Artéria Gastroduodenal
10. Artéria pancreatica trans
11. Mesentérica superior
12. Artérias renais
13. Mesentérica Inferior



/ Artérias Hepaticas
e Renais




Hepatic Inferior vena cava Stomach
HEPATIC PORTAL
Spleen

Short gastric

Left gastric
Pancreas
(behind stomach)

— SPLENIC

Cystic : —mN H_——— Left gastroepiploic
Gallbladder —__ B~ = 7 = Right gastric
Duodenum L - | {8 e - | 3 1 Inferior mesenteric

Pancreatico- = A o i — - —
duodenal s’ = +~2 T Rignht gastroepiploic

Pancreas P éUPéRI B ‘ Left colic

Transverse colon ‘ ‘\ 4\ MESENTE‘F/’U,C_;J .
A» x b'\_<

Right colic !
e "I Py H : 4
Ascending colon——— 1= > i \t ‘l "
4y 7 D ) jur b '~ —— Descending colon

lleocolic

Sigmoidal

Cecum

Appendix

Drain into superior mesenteric vein
Drain into splenic vein
Drain into inferior mesenteric vein

(a) Anterior view of veins draining into the hepatic portal vein

@ John Wiley & Sons, Inc.




Veia Porta e Pancreas

1. Portal vein

2. Common bile duct

3. Pancreatic duct

. Accessory pancreatic duct
5. Lesser duodenal papilla
6. Greater duodenal papilla
7. Cystic duct

A



Sistema porta hepatico




Drenagem confluente para
Vela cava superior e inferioxr













Dot crtaniown -

Pdemonary uek

Asconding oonk —

'Df o0 COVD —e

Inferior vena cova —

Ductus venosus -

Mapotc poral vasn Moo

Image 188 Plan of fetal circulation
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