
1 | P a g e  

 

NORMAL PREGNANCY: FERTILISATION , IMPLANATIO, 

PLACENTAL &EARLY FETAL DEVELOPMENT  

 

Conception (pregnancy): is the consequence of several complex events 

that include the final maturation of the spermatoza and oocyte,  transport 

of of the gametes in the female genital tract  & ,following the fusion of 

the male &female gametes , the assembly of a dipliodnumber of 

chromosomes. 

Spermatogenesis: is the formation of mature sperm in the semineferous 

tubules of the testis. 

Spermiogenesis: is differentiation of round spermatid to motile 

spermatoza. During spermiogenesis a series of changes occurs in form of 

reduction of the size, and the formation of the tail which allows the 

sperm to swim. 

Oogenesis:  production of eggs. 

Oogonia: mitotically dividing cells in the ovary, will become oocytes. 

Primary oocyte:  decision has been made to undergo meiosis, cell  has 

grown. Cells are arrested at this stage until puberty. 

Secondary oocyte:  has completed first meiotic division the division 

was unequal in terms of cytoplasm 

Ovum:  ovulated egg, ready to be fertilized.  If fertilized, the second 

meitoic division will occur, another polar body  will be given off.  

Polar body: nonfunctional product of meiotic divisions  in oogenesis. 
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The sperm (spermatozoa ): 

Are produced at the onset of puberty in boys until 60 years of  age and 

beyond.  During the passage of the sperms after the spermatogesis 

through the seminiferous  rete tesetis , epididymous and vas deferance , 

the sperm aquire motility and  undergo chemical changes that give them 

the ability to fertilize the ovum .The mature sperm is few microns long 

and contain hapliod number of chromosomes  (22+ X or Y). 

The sperm have : tail which a complex structure that provide  motility 

&propulsion , midpiece an energy sourse  and the acrosome that 

pentrating the ovum. 
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The seminal fluid: Is made up from the secretion of a number of glands 

such as  bulbo-urethral,  seminal vesicles & the prostate , to all of which 

must be added the half mm or so of epididymal fluid. It cantains the 

sperms that coagulate  immediately after ejaculation . It liquefies within 

20 minutes under normal condition . It had basic PH that protect the 

spermatozoa from the acidity of the vagina. Within a few minutes after 

ejaculation , sperm may be found in the cervix and are release constantly 

over a period of up to 72 hr. 

The sperm  travels a distant  of 30-40 cm in the female genital tract to 

fertilize the oocyte . At the begging the sperm  will move with a great 

speed  toward  the ampulla  to fertilize a mature  ovulated  oocytes. The 

sperm should undergo capacitation ( a process dependent on estrogen  

and calcium activity ) in order to achieve fertilization. During 

capacitation the inner membrane  beneath the acrosome cap becomes  
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primed for fusion with inner membrane of the ovum .The acrosome 

reaction exposes the inner membrane of sperm,  which is the portion that 

will fuse with the membrane of them ovum. 

 

The follicle: The primordial follicle is composed of primordial germ 

cells surrounded by mesenchymal cells derived from endodermal cells. 

At birth the primary oocyte have been passed the 1st meiotic  division,& 

are arrested at metaphase of 2nd meiotic division  until puberty.At the 

onset of puberty a few follicles recommence growth on a daily basis, one 

of these follicles will be selected to form the dominant follicle which 

will be ovulate in the next cycle. Meiosis is not resumed until LH surge. 

In each cycle only one egg usually ovulates. Antral follicles are 

surrounded by inner granulosa cells & outer  theca (2-5) mm. 

Complex mechanisms ensure only one dominant follicle becomes pre-

ovulatory & the others undergo degeneration or atresia within 1st wk of 

follicular phase prior to ovulation. The high level of oestrogen in the 

follicle induce the pre-ovulatory surge of LH which initiate the  

resumption of meiosis. The comlepletion of 1st meiotic division results 
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in the extrusion & release of 1st polar body. The oocyte now described 

as an ovum has acquired the competence to be fertilized. The formation 

& release of a mature oocyte are dependant  upon the hormones of the 

menstrual cycle ,hypothalamic, pituitary & ovarian . 

 

 

 

 

 

 

                                  

 

Fertilization: 

    At ovulation the ovum is surrounded by a jelly –like protective 

coating, which predominantly composed of cumulus cells. The ovulated 

egg is picked up by the fimbria of the fallopian  tube and then swept by 

the ciliary action towards the ampulla.The sperm penetrates the  cumulus 

cells layer and subsequently  interact with egg specific receptors in the 

zona pellucida( a thick  glycoprotien sheet  covering the cytoplasmic 

membrane of the egg. This interaction triggers the acrosome reactions 

nece ssary formpeneteration of the sperm to the egg cytoplasm. A series 

of complex macromolecular events must occur  within  the sperm head 

to transform it into a male pronucleus. 

The egg must complete its meiotic division II to form the hapliod female 

pronucleus and 2nd polar body which is extruded. The sperm 
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chromosomes are almost crystallized and uniquely glued together by 

sperm specific protamine. Male pronuclear is formed by the 

decondensation   of sperm chromosomes by releasing the protamines. 

Chromosomal remodelling  started when the protamines are stripped  

from the sperm chromosomes and a new set of egg-specific protiens 

bind  the chromosomes. Subsequently a new cytoplasmic organelles and 

nuclear envelope assemble around the remodelled sperm chromosomes 

to produce the male  pronucleus. The fertilization ends with fusion of the 

male and female pronuclei , resulting in a single cell called a zygote. In 

human the fertilization is completed within 20 hr, resulting in a return to 

a diploid genetic consititution of the embryo. Syngamy is the final phase 

of fertilization when the two haploid come together. After that the 

anaphase and telophase are completed, and the one cell zygote becomes 

a two cell 

embryo. 
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Implantation: 

    As soon as the zygote develops, it begins dividing very rapidly within 

5 days a tiny mass of cells, the blastocyst , is formed. The embryo must 

hatch for establishment of the pregnancy.  The endometrium undergoes a 

complex cyclical changes (proliferative &secretory phase) under he 

effect of oestrogen and progestrone , in order to make it receptive for the 

fertilized ovum.  Local peptides (epidermal growth factor EGF, insulin 

like growth factor –I  IGF-I, prostoglandins PGE2 and its binding 

protien , plasminogen and leukemia inhibitory factors) also assisting   

implantation. 

   The embryo escape the zona pellucida and the outer covering  of the 

egg and start to burrow into the decidua. The embryo remains in the 

fallopian tube for 3-4 days until it reaches the morula stage (8-32-cell-

stage). The  embryo proceeds through the isthmus to the uterine cavity 

where it float freely for up to72 hr. By the 6th day it orientates itself the 
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decidua and begins to penetrate its epithelial surface by piercing its 

basement membrane . This accomplished by generating mettaloprotiens. 

 

Inside the decidua it generates extracellular matrix ECM, that may 

enhance the chances of the implantation. HCG (human chorionic 

gonadotrophin) start to be secreted by the trophoblastic cells , the 

earliest embryo-maternal interaction by which the mother can recognizes 

the pregnancy . There  are many changes that involve modulation of the 

the immune responses within the uterus. The early steps of implantation 

involve numerous cell-cell interaction , binding of ECM glycoprotiens  

with the basement membrane’s surface receptors (laminin and 

fibronectin). The embryo synthesizes integrins ;cell adhesion molecules. 

There is activation of proteases and pericellular degredation of matrix 

components (matrix metalloprotienes). 

    Expression of the gene for gelatinase A&B is activated causing 

breakdown of the basement membrane that facilitate the contact of 

cytotrophoblastic  cells with decidua’s ECM through fibronectien 

receptors. Endometrial cytokines modulate cytotrophoblastic proteolytic 

activity to control the depth of invasion. 12 days after fertilization the 

embryo is embedded within the decidual stroma, the trophoblast had 

been deffrintioated into cytotrophoblast &  invasive syncytiotrophoblast 

.The developing embryo at day 9 is 500-600 mm in diameter with 

pridecidual cells surrounding the embryonic mass, the implantation site 

is observed due to oedema and localiezed hyperemia.  

    At 11-12 day the implantation site can be seen as a 1mm red  spot on 

the mucosa due to maternal blood in the lacunar spaces. By day 14-21 

the trophoplastic strutcure  at the periphery of the  embryo resembles the 

villi of the mature placenta as the inner cell mass has begun to undergo 
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embryogenesis. Commertial testing kits that detect HCG level in the 

urine is sensitive  to 25 iu /l ; and in the blood  to 15iu/ l . The level of 

HCG will be 100iu/ l when the mother has missed  her menstrual period. 

Abnormal implantation site rather than uterine cavity is ectopic 

pregnancy.  Poor implantation may cause pre-eclampsia and  intrauterine 

growth . Inappropriate implantation is rare and may lead to morbid  

adherance of the planceta (placenta accreta). 
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Early fetal development (embryonic period ): 

  Is the period that differentiation of cells into specialized tissues to form 

inter-related systems. It starts with generation of embryonic disk during 

the 2nd week post fertilization (4 wk after the LMP-last menstural 

period )and ends on last day of the 8th wk (10 wks after LMP).All organ 

systems are formed but are not necessarily mature or functioning. 

Third week : 

 On the dorsal aspect of the bilaminar germ disk a faint groove 

(primitive streak ) appears on the midline near its caudal end. The 

primitive streak determines the symmetry and define the cephalic and 

caudal pole of the embryo. Also it generate the ventrality and  laterality 

of the embryo. The definition of the symmetry, polarity and laterality at 

the outset of organogesenesis  is fundamental for appropriate organ-

system topology . 
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During the 3rd wk the neural plate and the somites will appear as 

asymmetrical eminences on the either side of the mid line of the 

embryonic disk. Internally the bilaminar embryo generates the 

mesodermal layer which is made of cells that migrate from the primitive 

node at the cephalic end of the primitive streak between the endodermal 

and ectodermal layers. The somites composed of paraxial mesodermal 

cells that appear on day 20 at a level crosponding to the future base of 

the skull. The primary yolk sac grows rapidly into the expanding 

exocoelomic space. The yolk sac is an important organ for exchanging 

metabolites between the mother and embryo at time when there is no 

placenta but some there are some chorionic villi undergoing 

vascularization. The life span of the yolk sac is limited ,it attains full 

development by day 32 and its complex wall degeneration by the end of 

the 6th wk. The aminiotic membrane is extra- embryonic element that is 

closely apposed to the embryonic disk by day 17 . There will be some 

time before the embryo is suspended in a well-expanded aminiotic sac. 

 

Fourth week: 

  The embryonic disk folds into embryonic cylinder, within which a 

cranio-caudal ,blind ending tube . This tube has 3 segment ,the foregut 

the midgut opened into the developing yolk sac, the hindgut. This stage 

is the start of organogenesis. The primitive heart the is first organ to be 

apparent, in the shape of a forward bulcking loop. Cardiac activity is 

evident by day 22 post fertilization. Neurulation (the development of the 

nervous system) start when the neural plate becomes a deep groove on 

the dorsal aspect on the dorsal aspect of the embryo. It sinks deeper and 

the oppossing crest fuse ,generating the neural tube. Closure of  the 

neural tube takes place, the cephalic neuropore closes during day 26 and 

the caudal neuropore at the end of 4th wk. A special population detaches 
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from the lips of the neural crest and migrates to several specific location 

of body. By the end of the 4th wk the central neural system has defined 

segments, the primary brain vesicles ,prosencephalon , mesencephalon 

and rhombencepgalon. Towardes the end of 4th wk the foregut septates 

along the midline into the respiratory and digestive primitive elements.  

The ventral pancreatic bud migrate posteriorly to fuse with dorsal 

pancreatic bud. The two lung buds are eviddent at the end of 4th wk. 

The mesonephric duct and mesonephros are differentiated by day 26. 

The ureteric buds and the metanephric blastoma are defined at day 28. 

Toward the end of the 4th wk the body of the embryo is attached to the 

yolk sac by a broad vitelline duct and two connecting vetilline blood 

vessels. The yolk sac is placed within the exocoelomic space. The 

vetilline duct and the vesels are included within the umbilical cord just 

before the entry of the cord into the amniotic sac. In the cephalic pole 5 

arches appear, towards the end of 4th wk the buccopharygeal membrane 

perforates. By the end of 4th wk all organ systems are identified but are 

albeit immature. 

The external appearance:  

 The outer aspect of the human embryo changes dramatecally. The head 

start to grow faster than the rest of the body and is bent forward until the  

end of 7th wk. The face is formed by a series of transformations of the 

pharyngeal arches. The eyes in the lateral position and after the 34th wk 

they appeare pigmented, and as the embryo grows bigger the eyes 

migrate towards the midline of the face. The eyelids developed at 6th wk  

and cover the eyes by the end of 8th wk and fuse with one other , and are 

seperated after the 20th wk. The ears are differentiated at either side of 

the neck ,and displaced upward as the body of the embryo gains length. 

The nose is present early during 6th wk and the nostrile will be plugged 

with the keratin antil after 20th wk. The mouth can be recognized after 
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the 6th wk , the platal sheleves only fuse during 8th wk. the uvula 

remains bifid for a week or so and after  it assume the shape after birth. 

During the 4th wk the thorax is largely  occupied by  the heart , as the 

embryo grows the lung will develop within the thorax. The development 

of the upper limbs precedes that of the lower limbs ,the upper limbs buds 

appear at 27 day while the lower limbs buds one day later. During the 

6th wk the hand plate presents lobulation which anticepate digit 

differentiation.The lower limbs lag behind. By the end of 8th wk both 

upper and lower limbs are fully differentiated. The head is slightly 

upright and the embryo had a distinct human appearance. 

Clinical importance:  If the HCG level >1500 iu/l the intrauterine 

pregnancy should be apparent by the transvaginal ultrasound (TVUS). 

By TVUS the gestational sac will seen in the uterus between 4th -5th wk 

and the fetal heart beating will be seen one wk later. By transabdominal 

US the gestational sac will not seen until 6th-7th wk, fetal heart beating 

will be seen 1 wk later. 
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The placenta: 

   Is regarded as a fetal organ although it contains maternal and fetal 

vacular beds in juxtaposing. It receives the highest blood flow of any 

fetal organ (40% of fetal cardiac output. The functional unit of the 

placenta is the fetal cotyledons, the mature placenta has about 120 

cotyledon which are grouped into visible lobes. Each cotyledon contains 

a primary villous stem arising from the chorionic plate and supplied by 

primary branches of blood vessels. The primary stems divide to form 

secondary and tertiary stems from which arise the terminal villi, where 

maternal fetal exchange take place. The cotyledons develop around the 

entries of maternal spiral arteries from the decidual plate. The center of 

each cotyledon is hollow, where the pulsatile jet of blood from the spiral 

arteries enters the intracotyledonary space. Maternal and fetal blood is 

separated by three micro tissue layers: trophoblastic tissue, connective 

tissue and the endothelium of the fetal capillaries. The terminal villi 

surrounding the itracotyledonary space shows numerous 

vasculosyncytial membranes where the fetal capillaries and trophoblast 

fuse to form a very thin membrane  that allow the transfer of nutrients 

and blood gases take place. 
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Normal placentation: 

    Maternal blood flow the placenta increase throughout the pregnancy 

from 50 ml to 600ml /min at term. The 12 fold increament in the 

perfusion is accomplished by an anatomical conversion of maternal 

spiral arteries from narrow, tortuous, muscular vessels to wide bore 

,flaccid  vessels. In the first 12 wk the decidual segments of the spiral 

arteries are invaded and replaced by trophoblast and fibriniod. At the 

end of the 12 wk the trephoblast plugs which occupy the lumen of the 

spiral arteries are released, this will lead to sudden in blood flow to the 

intervillous space .In the mid-trimester there will be fall in the BP due to 

trophoblast invasion of the intramyometrial segments of the spiral 

arteries. The process of invasion of the trophoblast into the spiral arteries 

is completed by 20 wk. These flaccid transformed spiral arteries not only 

increase perfusion but the lack smooth muscle and are less responding to 

vasoactive compounds. Total or patchy failure of the trophoblast 

invasion of the myometrial segments of the spiral arteries can be 

manifested  as pre-eclampsia, intrauterine growth restriction, and 

abroptio placenta. 

Structure of placenta:- 

 Round, Weight:450-650g, Diameter:16-20cm Thickness:1-3cm  thick in 

center and thin in margin.Placenta is Functional by week  5. 

 

 

 

 

 


