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Physiology of Embryo 
Implantation 



     Outlines: 

Implanation definition and requirements 

Endometrial phases 

Implanation phases 

Hormones 
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      Embryo Implantation 
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Implantation requires: 

 

A Receptive endometrium 

A functionally normal embryo 

Adequate cross communication between them 

(harmonious synchronization of a large cast of 

biochemical and molecular players and regulatory 

endocrine, paracrine, autocrine, and juxtacrine 

modulators that needs cell-cell and cell-matrix 

interactions 
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Window of Implantation: A unique moment for embryo-uterine 

signaling  
 

 
LH 

FSH 
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Preparation for Implantation 

Endometrium 
 

The change from proliferative to secretory endometrium and 

transforming endometrial fibroblasts into specialized secretory 

decidual cells resulted in decidualization under many underlying 

biochemical and molecular events orchestrated by progesterone 

 

Decedualization: 

 

 Confers immune tolerance  

 Regulates trophoblast invasion  

 Nourishes peri-implantation conceptus  

 Protects the peri-implantation conceptus against a variety of 

physiologic stressors 
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Implantation phases: 

 Apposition phase 
       Embryo finds a location in which to implant, being 
guided to a specific area in the maternal endometrium. 

 

Adhesion phase 
•   Direct contact between the endometrial epithelium 

(EE) and the trophectoderm (TE) 
•  Integrins, Selectins, Trophinin, Laminin, Fibronectin, 

Ephrin 

 
Invasion phase 
       Trophoblast reaches the basement membrane and 
passes the endometrial stroma and  reaches the uterine 
vessels. 

 
 
 



Implantation  
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Embryo secretions 
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Endometrial sensing 

• The endometrium rejects a genetically abnormal 

embryo or fetus  

• In humans, endometrial stromal cells have been 

shown in vitro in a coculture model to respond 

selectively to low-quality embryos by inhibiting the 

secretion of key implantation factors 

• A significant pregnancy loss resulting from 

preimplantation embryonic death is considered to 

be a selection process leading to the survival of 

superior embryos for implantation. 
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Estrogen and Progesterone 
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       Estrogen 

 
Concentration of estrogen within a very narrow 

range determines the duration of the window of 
uterine receptivity in mice. 

 

Uterine receptivity remains open for an extended 
period at lower estrogen levels but rapidly closes 
at higher levels accompanied by aberrant uterine 
expression of implantation-related genes. 
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      Progesterone 

 
Decidualization is under maternal control 

and initiated during the midsecretory phase 
of each cycle in response to elevated 
progesterone. 

 

Several progesterone receptor-regulated 
genes such as Ihh, Bmp2, Wnt4, Hoxa10, 
and Hand2 are essential for implantation and 
decidualization. 
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Endometrial Receptivity Array (ERA) 
 Win-Test (Window Implantation Test) 
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Win test 
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New generation of Win-Test (Window Implantation Test) 
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                     The End 


