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MATURE PLACENTAMATURE PLACENTA

fetalfetal surfacesurfacemothermother’’s s surfacesurface FETUS, UMBILICAL CORD & PLACENTA; Adrian de Spiegel, 1620.

�� tthe placenta is only a temporary he placenta is only a temporary organ in organ in humanshumans
�� tthe placenta is the only organ in humanhe placenta is the only organ in humanss mamadede byby

two individualstwo individuals

BE CAREFUL!

� The placenta is the only temporary organ in 
humas body

TheThe placenta is placenta is thethe de de factofacto fetalfetal
““ extracorporealextracorporeal organorgan ””

BE CAREFUL!
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Placentation

• Placentation is the process of establishing two
complemental blood flow (in placenta)

• Placentation doesn’t present process of placental formation
(placentogenesis)

BE CAREFUL! Placentation – establishment and 
approaching of two circulations

� MOTHER: The physiological remodelation of 
spiral arteries and formation of placental bed

� FETUS: Development of placental villi

� (in each lobe is a branch of fetal blood vessels
branching with the villi tree)

Placentation
- maternal part
- fetal part
- intervilous space

Basal plate – maternal part

IVSIVS

chorionic plate

chorionicchorionic plate (fetus)plate (fetus)

basalbasal plate (plate (mothermother))
intervilousintervilous spacespace

““PlacentalPlacental sandwichsandwich””

�� arteriaarteria uterina 2x uterina 2x 

�� aaaa. . arcuataearcuatae (2 x 8)  (2 x 8)  �� anastomosanastomosinging with symmetrical with symmetrical one on one on thethe other side other side creatcreating ing "rings" "rings" 
around the uterusaround the uterus

�� �� aaaa. . radialesradiales �� verticalyverticaly throughthrough miometriummiometrium �� continuingcontinuing as a. as a. basileresbasileres �� aaaa. . spiralesspirales

�� spiral arteries are the most distal part of the maternal circulaspiral arteries are the most distal part of the maternal circulation to tion to placentplacentaa

((2020μμmm in in diamaterdiamater)) -- not endnot ending asing as capillaries !!!!capillaries !!!!

�� Uterus has about 200 spiral arteriesUterus has about 200 spiral arteries

�� SpiralSpiral arteriesarteries are tare the equivalent of the arterioles (the smallest branches of the arhe equivalent of the arterioles (the smallest branches of the artery with the tery with the 
muscle layer in the wall)muscle layer in the wall)



3

Placentation – maternal part

� intermediar throphoblast

� spiral arteries remodeling: losing of muscle layer of the wall

� replacement of endothelial cells (with the trophoblast)

� not responding to catecholamines

� a funnel shape (laminar to turbulent blood flow due to the rapid 

expansion of the lumen and deceleration)

� left - right shunt

� Affects approx. 120 of 200 spiral arteries

Placentation – maternal part

Placentation and sprial
arteries remodeling Fetal part

� placental villi

villivilli

villiesvillies in in thethe spacespace / / liqiudliqiud
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Terminal villi

The smallest branch and the basic functional unit of the placenta

� Mature terminal villi:

� fetal capillaries
� villi stromal collagen
� basement membrane of trophoblast
� cytotrophoblasts

� syncytiotrophoblast

� Pred kraj trudnoće terminalna resica se mijenja, postaje “tanja” i 
reducira se na endotel fetalne kapilare, nešto strome i trofoblast gdje 
je količina citotrofoblasta dodatno smanjena u odnosu na 
sinciciotrofoblast – takva uteroplacentarna membrana zove se 
sinciciovaskularna membrana (5μm)

uteroplacental
membrane

(20μm)

Terminalna resica

400x.400x.

citotrofoblastcitotrofoblast sinciciotrofoblastsinciciotrofoblast

fetalfetal capillarycapillary

intervilousintervilous spacespace ((maternalmaternal bloodblood))

stromastroma basalbasal
membranemembrane

Placental villi

vili fixativi

vili liberi 3400g600g40. weeks

5g20g10. weeks

FetusPlacenta

????

a. uterina 100 mmHg

a. spiralis 70 mmHg

IVP 30 mmHg

rub IVP 15 mmHg

dec. vena 10 mmHg

a. umbilicalis 70 mmHg

v. umbilicalis 30 mmHg
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1.1. respiratoryrespiratory

2.2. nutritivenutritive

3.3. excretionexcretion

4.4. hormonalhormonal

5.5. imunologicalimunological

PlacentalPlacental functionsfunctions Nutritive placental function

Terminalna resica

trophoblasttrophoblast

fetalfetal capilarycapilary

intervilousintervilous spacespace

Transport modes through 
chemochorial membrane

� difusion

� facilitated diffusion

� active transport

� ultrafiltration

� pynocytosis

DiffusionDiffusion

�� OO22, CO, CO22

�� lipidslipids

�� lipidlipid--solublesoluble vitaminsvitamins

�� urea, urea, creatinincreatinin

�� drugsdrugs

T=T=
(C(C11--CC22) x P) x P

DD
x Kx K

FickFick principleprinciple::

energyenergy regardlessregardless

Facilitated diffusion

� glucose
� GLUT trasporters in the membrane
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Active transport

� opposite to concentration gradient
� energy consumption

� amino acids
� water-soluble vitamins
� rare metals (Cu, Fe, S, Zn)

Ultrafiltration

� non energy consumption
� H2O carrying electrolytes (Na, K, Cl)

Pynocytosis

� high molecular protein
The placenta:

� do not exceed: albumin, IgA
� very little cross: IgM
� easily exceed: IgG

� Polypeptides and polypeptide hormones do 
not cross the placenta (insulin, TSH, ACTH)

Respiratory placental function
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HCG

25-26 d.c.

ThankThank youyou..


