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An example question:

Which of the following vessels empties into the left atrium of the heart?

a. superior vena cava
b. coronary sinus
c. ascending aorta

d. pulmonary trunk

e. pulmonary vein




Same question but this time followed by a ,story”.

12-year-old young male is admitted to cardiosurgery clinic. He suffers
from tetralogy of Fallot syndrome (,blue-baby” syndrome).
Echocardiography revealed that the only normal vessels which empty
into the heart are these which join the left atrium. Which of the

following are they?



Variable pumping action  Elastic recoil (aorta and other
(cardiac ventricles) large vessels near the heart)

Low-pressure system High-pressure system
(reservoir function) (supply function)
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Variable capacity Metabolic exchange Variable resistance
(veins and lung) (capillaries and (small arteries
venules) and arterioles)

Basic functional diagram of the circulatory system
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Veins Arteries
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Structure of the blood vessels
in different regions

of the systemic circulation



Organization of the blood vessel system

Arteries (high-pressure system = supply function)

® Elastic-type arteries
e Muscular-type arteries

Terminal vascular bed (microcirculation = exchange function)

® Arterioles
e Capillaries
e \enules

Veins (low-pressure system = reservoir function)

e Small and medium-size veins (with valves)
® Large venous trunks



Arteries Terminal vascular bed Veins
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Organization of the blood vessel system



Longitudinal section Contracted Open
through avein Veins skeletal muscle venous valve

Venous valve Direction of Closed
blood flow venous valve

Venous return to the heart



Veins Arteries
Pressure (mmHg) {{ Pressure (mmHg)
IR RN

Hydrostati .
indifference level (0) ( Arterial and venous pressure

changes in the standing position




1 Increasing 0.16x10° 5x10° 0.5x10° Decreasing 2

Number of vessels




A microcirculatory unit, showing a terminal
arteriole, thoroughfare channels, capillaries
and collecting venule. The distribution

of smooth muscle cells and one of the
precapillary sites where perfusion of the

capillary bed is regulated are also shown.

Position of functional
precapillary sphincter

Collecting
venule

Terminal
arteriole

C - Capillary
TC - Thoroughfare channels
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thick wall of the anastomotic channel
composed of layers of modified smooth

muscle cells.




Precapillary sphincter, Capillaries Metarteriole
relaxed

a Arteriole Blood flow in the capillary bed

b Arteriole Precapillary
sphincter, contracted




V. azygos __— V. hemiazygos
¥

(Plexus venosus submucosus)
V. phrenica inferior

V. hepatica

(R. oesophagealis)

V. gastrica sinistra

V. portae hepatis

Portal vein system

V. mesenterica
superior V. lumbalis ascendens

V. mesenterica inferior

V. paraumbilicalis

V. cava inferior
V. colica sinistra

V. epigastrica
superficialis

V. iliaca communis

V. sigmoidea
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V. epigastrica inferior S 1 / V. rectalis superior

V. iliaca interna

Vv. rectales inferiores




Can you define now what is the portal circulation?

Can you tell something about its importance?
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Can you name local lymph nodes

which are easily palpable?




Peyer patches
(lymph nodules
in the bowel)

T-lymphocytes;
cell-mediated
immune response

Vermiform
appendix

Thymus

Primary lymphatic organs

Tonsils

Lymph nodes

Spleen

B-lymphocytes;
antibodies for humoral
immune response

Lymph nodes

Primary and secondary

lymphatic organs



Palatine tonsil
Cervical lymph nodes

Right jugulo-subcla-
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right lymphatic duct v
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The human lymphatic system



What is the function of thymus?




Vas lymphaticum efferens

Lymph node artery

Lymph node vein

Lymph node

Vas lymphaticum afferens =
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The examination of lymph nodes is an important aspect of a physical examination of a
patient. The examination includes the palpable lymph nodes of the neck, the axilla, and the
groin. The enlargement of lymph nodes can be a sign of inflammation (lymphadentis) or
malignant disease (e.g. metastasis of a malignant tumour or a generalized disorder of the
lymphatic system such as HODGKIN’s disease).
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Lymphatic trunk







Intrapulmonary

blood circulation




Fossa ovalis

V. cava superior
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Prenatal circulati




Postnatal circulatio




Lymph vessels and nodes

of posterior abdominal wall




Lymph vessels and nodes

of esophageus




Lymph vessels and no
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Muscles in the human body are divisible into:

® skeletal (transversostriate)
® smooth (glaberes)
® cardiac




Strap with lendinous ) : :
Quadrilateral Strap intersections Fusiform Triangular Cruciate

Unipennate Bipennate i Multi-pennate

M— Muscle
T— Tendon

Morphological "types” of muscle based on their general form and fascicular architecture.
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Structure of a tendon



Triceps brachii

Medial
intermuscular
septum

brachii

Muscle fasciae

Humerus

Lateral
intermuscular
septum

Brachialis

Individual
muscle fascia

Fascia enclosing
a muscle group
Brachial fascia
Subcutaneous

tissue

Skin




Synovial membrane
I—A—\
Outer Inner
synovial layer  synovial layer

Fibrous
membrane

Inter-
space

Tendon

Peri- Mesotendineum
osteum L ' (vascularized
= suspensory
ligament)
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Bone

Structure of a tendon sheath (synovial sheath)



Acromion

Subacromial
bursa

Subdeltoid
bursa

Deltoid

Pectoralis
major

Acromial
subcutaneous bursa

Coracoid
process

Synovial bursae in the shoulder region

Clavicle

Subtendinous
bursa of the

subscapularis

Sub-
scapularis




Quadriceps femoris

Axis of motion
in the knee joint

Joint capsule

Meniscus

Patellar tendon

Patella

Effective
leverarm

Infrapatellar
fat pad

Patellar ligament

Tibial
tuberosity

Tibia

Functional significance of sesamoid bones




