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 بسم اهلل الرحمن الرحيم
 

 

 

 

 

 

َها َيا لنُس ْم  إِن  الَّنااُس  أَيُّ فِي  ُس  
نَ  َ يْم ٍب  ا  اْمَ  ْم ِ   ِّم َلا ُس  َفإِلَّن ن َخلَقْم َ  ٍب  ِ ن  ُس َّن  نُسَ   ٍب   ِّم   ُس َّن  لُّ ْم
َ  ٍب  ِ ن  ُس َّن  َ لََق ٍب  ِ نْم  َخلَّنَق ٍب   ُّ ْم َخلَّنَق ٍب  َ َ يْم ِ   ُّ اَ ُس ْم  اِّملُسَ يِّمنَ   ُس  
َ ا ِ  فِي َ لُسقِ ُّ  َ ْم ى أََ  ٍب  إِاَى َلَشاء َ ا  اْم َس  ًّ ِ  ُس ُس ْم   ُس َّن   ُّ لُسخْم  

لُس ُس    ُس َّن  ِ  ْم ًّ  ن َ ِ ل ُس  أَشُس َّن ُس ْم  اَِن ْم يُسَنَ فَّنى  َّن  
ن َ ِ ل ُس  َ  ِ  إِاَى يُسَ  ُّ   َّن َ    اْم ُس ُس ِ  أَ ْم لَ َ  اَِ يْم ِ ن َي ْم  

َ ْم َ  َ َنَ ى َشيْم اًّ  ِ لْم ٍب  َ  ْم ِ  َها أَلَزاْمَلا َفإَِ   َ اِ َ  ًّ   اْم َ لَيْم  
َنزَّن ْم   اْمَ اء     َ ِهييٍب  َز ْم ٍب   ُس ِّم  ِ ن َ أَلَ َن ْم  َ َ َ  ْم    ْم

 
 الحج سورة
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Second week of development 

Bilaminar Germ Disc 

Implantation 
 

 

The second week of development (day 8 to day 14) is equivalent to the 4
th

 week of 

pregnancy. At the beginning of this week, the blastocyst is partially embedded in the 

endometrial stroma (by its embryonic pole) and its two parts, the trophoblast and 

inner cell mass, each starts to differentiate in its own way. By the end of this week, 

the blastocyst is completely embedded in the endometrial stroma and implantation is 

completed. 

 
 

Changes in the inner cell mass  
 

Early changes 

The inner cell mass will differentiate into two distinct cell layers: 

1- Epiblast: high columnar cells temporarily in contact with the trophoblast 

2- Hypoblast: small cuboidal cells adjacent to blastocyst cavity. 

 

These two layers together form the so-called Bilaminar Germ Disc. 

 

Late changes 

In its cephalic region the bilaminar disc shows a slight thickening in the midline 

known as the prechordal plate (site of buccopharyngeal membrane). The hypoblastic 

cells in this region become columnar and firmly attached to the epiblast. This plate 

indicates the future site of the mouth and acts as an important organizer of the head 

region. The growth of the disc in this week is very slow and the disc remains very 

small (0.1-0.2 mm).  
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Changes in the trophoblast 
 

Early changes 

In the area over the embryoblast, the trophoblastic cells proliferate rapidly and start to 

differentiate at the end of the first week into: 

1- Inner mononucleated cells layer, the cytotrophoblast (cells show mitotic 

figures). 

2-Outer multinucleated zone without distinct cell boundaries, the 

syncytiotrophoblast. (explain?) 

As implantation advances during the second week, these two layers surround all 

the blastocyst. 

 

Late changes 

the embryonic pole, small vacuoles appear in the syncytium and fuse together to form 

large lacunae (lacunar stage), which intercommunicate with each other. 

The syncytiotrophoblastic cells erode the wall of the maternal sinusoids (congested 

dilated maternal capillaries) and a communication between the lacunae and the 

maternal sinusoids is established. As a result maternal blood begins to flow in the 

lacunae (due to the difference in pressure between the arterial and venous capillaries), 

establishing the "Uteroplacental Circulation". 

 

The 2 layers of the trophoblast and the lining somatopleuric extraembryonic 

mesoderm are known together as the chorion and the blastocyst is now called the 

chorionic sac. Pprimay chorionic villi start to appear at the embryonic pole as finger 
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like projections formed of the two layers of trophoblast. Each 1ry villus has a 

cytotrophoblast core covered with syncytiotrophoblast  and are embedded into the 

endometrium  

 

 

 

 

 
 

 

 

 

Formation of the amniotic cavity , yolk sacs and chorionic sac 

 
amniotic cavity 

A small cavity appears within the epiblast which enlarges and becomes the amniotic 

cavity: 

- Epiblast cells adjacent to cytotrophoblast are called amnioblast and form the roof of 

the cavity (amnion) 

- The floor is formed with the rest of epiblast. 

 

Primitive yolk sac 

Flattened cells (probably from hypoblast) form a thin membrane, exocoelomic or 

Heuser's membrane, lining the cytotrophoblast from inside and continue with the 

hypoblast to form the exocoelomic cavity or primitive yolk sac. 
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A new population of cells derived from primitive yolk sac form a fine, loose 

connective tissue, the Extraembryonic mesoderm, which fill all the space between the 

amnion and exocoelomic membrane internally and the cytotrophoblast externally.  

 

Chorionic sac 

Large cavities develop in extraembryonic mesoderm, which coalesce to form a larger 

space: "Extraembryonic coelom or Chorionic cavity". This space surrounds the 

primitive yolk sac and amniotic cavity except where the germ disc is connected to the 

trophoblast by the connecting stalk (a part of extraembryonic somatopleuric 

mesoderm which will form the umbilical cord)     

-Extraembryonic mesoderm lining the cytotrophoblast and amnion is called 

extraembryonic somatopleuric mesoderm. 

-Extraembryonic mesoderm lining the primitive yolk is called extraembryonic 

splanchnopleuric mesoderm. 

  

At the end of this week, the hypoblast continue to proliferate and give rise to flat 

epithelial cells which extend along the inside of Heuser's membrane and gradually 

line a new cavity known as "secondary (definitive) yolk sac" which is much smaller 

than the primitive yolk sac.  

As a result, the extraembryonic coelom expands and forms a large cavity, the 

chorionic cavity. The extraembryonic somatopleuric mesoderm is known as the 

chorionic plate and  together with the two layers of the trophoblast is called the 

chorion. The blastocyst is now known as chorionic vesicle. The germ disc is 

suspended from the wall of the chorionic sac by the only structure that traverses the 

chorionic cavity which is the connecting stalk.   

 

  

Changes in the endometrium 

 
The endometrial stroma adjacent to the implantation site becomes edematous and 

highly vascular. The large tortuous glands secrete abundant glycogen and mucus. The 

endometrial cells swell due to the accumulation of the glycogen and lipids (decidual 

cells) and this transformation are known as decidual reaction. 

Once the implantation of the blastocyst is completed (10
th 

day) and becomes deeply 

embedded in the endometrium, the penetration defect in the surface is closed by a 

fibrin coagulum which is then covered by epithelium. At this stage the blastocyst 

produces a slight protrusion into the lumen of the uterus. 

 

Clinical application 
 At the end of this week, bleeding may occasionally occurs at the implantation site 

due to the increased blood flow into the lacunar spaces. Since it occurs near the 28
th

 

day of the menstrual cycle it may be considered by women as normal menstrual 

bleeding and the date of pregnancy is missed and this will cause inaccuracy in 

determining the expected date of pregnancy. 
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Remember the number two: 

1) 2
nd

 week of development 

2) Bilaminar germ disc: epiblast and hypoblast 

3) Two layers of trophoblast: cyto and syncytio 

4) Two extraembryonic mesoderm: somatopleuric and splanchnopleuric 

5) Two cavities: amniotic and yolk sac 

 

 

Normal and abnormal sites of implantation 

 
In human, implantation of the blastocyst takes place in the endometrium of the 

posterior wall of the body of the uterus. Occasionally, abnormal implantation sites 

could occur: 

a- Outside the uterus as in the ovary, fallopian tube, abdominal cavity, 

rectouterine pouch (ectopic pregnancy) 

b- Inside the uterus: at internal os of the cervix (placenta previa). 
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Summary of implantation of the blastocyst 
 

Implantation of the blastocyst begins at the end of the first week and is completed by 

the end of the second week. Implantation may be summarized as follows: 

 

 The zona pellucida surrounding the oocyte degenerates (day 5). Its 

disappearance results from enlargement of the blastocyst and degeneration 

caused by enzymatic lysis. The lytic enzymes are released from the acrosomaes 

of the sperms that surround and partially penetrate the zona pellucida. 

 The blastocyst adheres to the endometrial epithelium (day 6) 

 The trophoblast begins to differentiate into two layers- syncytiotrophoblast and 

cytotrophoblast. (day 7). 

 The syncytiotrophoblast erodes endometrial tissues (capillaries, glands. and 

connective tissue), and the blastocyst starts to embed in the endometrium (day8) 

 Blood-filled lacunae appear i n the syncytiotrophoblast (day9) 

 The blastocyst sinks beneath the endometrial epithelium, and the defect in the 

endometrial epithelium is closing by a closing plug (day10) 

 Lacunar networks form by fusion of adjacent lacunae (days 10 and 11) 

 The syncytiotrophoblast erodes endometrial blood vessels, allowing maternal 

blood to seep in  and out of lacunar networks, thereby establishing PRIMITIVE 

UTEROPLACENTAL CIRCULATION (days 11 and 12) 

 The defect in the endometrial epithelium gradually disappears as the 

endometrial epithelium is repaired (days 12 and 13) 

 Primary chorionic villi develop (days 13 and 14) 

 

  

 

References 
Students are encouraged to read from one of these books 

 

1. Langman’s medical embryology, by Sadler’s 

2. Before we are born, by Moore and Persaud 

 

 

 

 

 

 

 


