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§  a	
  recep've	
  endometrium	
  	
  

§  a	
  normal	
  and	
  func'onal	
  embryo	
  at	
  the	
  blastocyst	
  
developmental	
  stage	
  	
  

§  a	
  synchronized	
  dialogue	
  between	
  maternal	
  and	
  
embryonic	
  'ssues	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  	
  	
  	
  Simon  et al 2000


	
  

	
  

	
  	
  	
  	
  Successful	
  implanta)on	
  requires:	
  



E)ology	
  of	
  Implanta)on	
  Failure	
  

§  Embryo	
  	
  
	
  	
  	
  	
   	
  Chromosomal	
  abnormality	
  

	
  	
  	
   	
  Low	
  quality	
  

§  Endometrial	
  recep'vity	
  
	
  	
  	
   	
  Immune	
  Factors	
  	
  

	
  	
  	
  	
   	
  Endometriosis	
  

	
  	
  	
  	
  	
   	
  Hydrosalpinx	
  

	
  	
  	
  	
  	
   	
  Leiomyomas,	
  
	
  	
  	
  	
  	
   	
  Adenomyosis,	
  
	
  	
  	
  	
   	
  PCOS,	
  

	
  	
  	
  	
  	
   	
  Polyps,	
  endometri's	
  ..	
  
    



Immune	
  system	
  

&	
  

Implanta)on	
  



The	
  role	
  of	
  immune	
  system	
  at	
  the	
  implanta)on	
  site	
  

§  High	
  level	
  of	
  the	
  proinflamatory	
  T	
  helper	
  cells	
  (Th-­‐1)	
  and	
  cytokines	
  

(IL-­‐6,Il-­‐8,TNF	
  alpha	
  charecterize)	
  early	
  	
  implanta)on	
  

§  Cytokines:	
  Secreted	
  by	
  	
  the	
  endometrial	
  cells	
  and	
  by	
  the	
  cells	
  of	
  immune	
  

system	
  that	
  are	
  recruited	
  to	
  the	
  site	
  of	
  implanta)on	
  	
  

§  NK	
  cells	
  :	
  regulates	
  trophoblast	
  invasion,	
  secretes	
  angiogenic	
  factors	
  to	
  

induce	
  vascular	
  growth	
  and	
  decidualisa)on,	
  

§  Macrophages:	
  	
  

	
  -­‐Pivotal	
  role	
  on	
  cytokine	
  balancing	
  at	
  the	
  	
  maternal-­‐fetal	
  interface	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
  -­‐Essen)al	
  for	
  successful	
  decidualisa)on	
  

	
  -­‐Plays	
  central	
  role	
  	
  in	
  the	
  process	
  of	
  )ssue	
  renewal	
  	
  and	
  differen)a)on	
  

§  Dendri)c	
  cells	
  :	
  Ini)ate	
  and	
  coordinate	
  the	
  innate	
  immune	
  adap)ve	
  

immune	
  response	
  and	
  also	
  support	
  the	
  effect	
  of	
  macrophages	
  



§  Apposi'on	
  :Trophoblast	
  
cells	
  adhere	
  to	
  the	
  recep've	
  
endometrium	
  

§  Adhesion:	
  Blastocyst	
  anchor	
  
to	
  the	
  endometrial	
  basal	
  
lamina	
  and	
  stromal	
  
extracellular	
  matrix	
  and	
  
embryo-­‐endometrial	
  linkage	
  
achieve	
  

§  Invasion:	
  	
  Blastocyst	
  
penetra'on	
  through	
  the	
  
luminal	
  epithelium	
  

Three	
  stages	
  of	
  
implanta)on	
  

Inflamma)on	
  is	
  essen)al	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  for	
  implanta)on	
  !!!	
  



	
  

Immune	
  and	
  endocrine	
  system	
  

&	
  

Implanta)on	
  





Endometrial biopsy       Endometrial Injury 

 

 
                      macrophages/dendritic cells 

 
  

•  tumor necrosis factor-a (TNF-a),  

•  growth-regulated oncogene-a (GROa), 
•  interleukin-15 (IL-15),  

•  macrophage inflammatory protein 1B (MIP-1B),  

•  Osteopontin 

A positive correlation was found between the levels of macrophages/
dendritic cells, MIP-1B expression, and TNF-a expression & the pregnancy 

outcome. 

Gnainsky et al. Fertil & Steril 2010;94:2030 



Results: Endometrial sampling of IVF patients using a biopsy catheter substantially 
increases their chances to conceive at the following IVF-embryo transfer cycle. By 

transferring a similar number of embryos in the study and control groups, the authors 
achieved an implantation rate of 28 versus 14%, a clinical pregnancy rate of 67 

versus 30% and a live birth rate per embryo transfer of 49 versus 23%.  
 

Conclusion: These results suggest that IVF treatment that is preceded by 

endometrial biopsy doubles the chance for a take-home baby. 



Significant increase in clinical pregnancy and live birth rate 

Fertil & Steril 2003;79:1317 





2012	
  



Clinical pregnancy rate in the endometrial injury (hysteroscopy and 

endometrial biopsy) and control groups. 

Potdar,2012 
Endometrial injury favors implantation 



Live birth rate in the endometrial injury (hysteroscopy and endometrial 

biopsy) and control groups 

Potdar,2012 Endometrial injury improves live birth rate 



Reproductive BioMedicine Online (2012) 25, 345– 354 

Improvement of live birth/ongoing pregnancy rate 

Summary of the live birth/ ongoing pregnancy rate for the 5 studies included in the systematic review 



Live birth rate in the randomized and non-randomized studies for 

endometrial injury and control groups. 

Potdar,2012 Endometrial injury improves live birth rate 









Peer	
  review	
  is	
  the	
  basis	
  for	
  the	
  crea'on	
  of	
  solid	
  and	
  trustable	
  knowledge	
  that	
  we	
  can	
  
implement	
  in	
  the	
  treatment	
  of	
  our	
  pa'ents.	
  Now,	
  this	
  concept	
  is	
  being	
  tainted	
  and	
  diluted	
  by	
  a	
  

vicious	
  circle	
  created	
  by	
  the	
  use	
  of	
  inadequate	
  or	
  insufficient	
  data	
  to	
  compute	
  incorrect	
  or	
  
incomplete	
  conclusions	
  that	
  are	
  touted	
  as	
  evidence-­‐based	
  medicine,	
  crea'ng	
  confusion	
  

instead	
  of	
  clarifica'on.	
  



	
  

Endometrial	
  stracthing	
  has	
  not	
  proven	
  benefit	
  yet.	
  

	
  

This	
  interven)on	
  must	
  not	
  be	
  adver)sed	
  as	
  an	
  stablished	
  

prac)ce	
  to	
  improve	
  implanta)on	
  un)l	
  real	
  good	
  data	
  

demonstrate	
  that	
  it	
  does	
  and	
  biological	
  plausibility	
  is	
  

demonstrated.	
  

	
  	
  	
  	
  	
  	
  	
  
Simon	
  C	
  and	
  Bellver	
  J,	
  HR,2014	
  



Early	
  proliferative	
  phase	
  	
  

Demirol	
  and	
  Gurgan	
  2004	
  

Magrakis	
  et	
  al	
  2009	
  

Rama	
  Raju	
  et	
  al	
  2006	
  

	
  

Early	
  proliferative	
  and	
  luteal	
  
phases	
  

Barash	
  et	
  al	
  2003	
  

Narvekar	
  et	
  al	
  2010	
  

	
  

Luteal	
  phase	
  

Karimzadeh	
  et	
  al	
  2009	
  

Raziel	
  et	
  al	
  2007	
  

	
  

Once	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
  Zhou	
  et	
  al,	
  2008	
  	
  

	
  Shohayep	
  &	
  El-­‐Khayat	
  2012	
  

	
  Coughlan	
  et	
  al,	
  	
  2013	
  	
  

	
  

Twice	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

Raziel	
  et.al,	
  	
  2007(days	
  21,26)	
  

Four	
  times	
  	
  	
  	
  

Barash	
  et	
  al,2003	
   	
   	
   	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (days	
  8,12,21,26)	
  

	
  



	
  	
  	
  	
  	
  	
  CONFUSIONS	
  

	
  

§  Type	
  of	
  injury	
  (biopsi/injury)	
  

§  Instrumenta)on(	
  curece/	
  pipelle/hysteroscopy)	
  

§ 	
  	
  	
  	
  Degree	
  of	
  injury	
  (endometrium/myometrium)	
  

§ 	
  	
  	
  	
  Number	
  of	
  injury	
  

§ 	
  	
  	
  	
  Localiza)on	
  of	
  injury	
  

§ 	
  	
  	
  	
  Day	
  /phase	
  of	
  	
  menstruel	
  cycle	
  

§ 	
  	
  	
  	
  Time	
  between	
  endometrial	
  injury	
  and	
  embryo	
  transfer	
  cycle	
  

§ 	
  	
  	
  	
  Unselected	
  popula)on	
  or	
  previous	
  failures	
  



	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

Our	
  Technique	
  :	
  
	
  

§  Symmetric,systema)c	
  Injury	
  on	
  the	
  fundus	
  

	
  a.	
  One	
  transverse	
  incision	
  

	
  b.	
  Symmetric	
  ver)cal	
  incisions	
  (6-­‐8)	
  around	
  line	
  	
  

§  Hysteroscopy	
  

§  Follicular	
  phase	
  

§  Previous	
  cycle	
  before	
  ET	
  

§  RIF	
  

RIF(Recurrent	
  Implantation	
  Failure):	
  	
  

Failure	
   to	
   achieve	
   a	
   clinical	
   pregnancy	
   ader	
   transfer	
   of	
   at	
  

least	
  4	
  good-­‐quality	
  embryos	
   in	
  a	
  minimum	
  of	
   three	
   fresh	
  

or	
  frozen	
  cycles	
  in	
  a	
  woman	
  under	
  the	
  age	
  of	
  40	
  years.	
  	
  

Our	
  RIF	
  criteria:	
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  standardized	
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  treatment	
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Purpose:	
  To	
  inves'gate	
  the	
  effect	
  of	
  hysteroscopic	
  symmetrical	
  endometrial	
  injury	
  for	
  
RIF	
  pa'ents.	
  

Method:	
  This	
  is	
  a	
  prospec've	
  and	
  randomized	
  controlled	
  trial	
  for	
  RIF	
  pa'ents	
  
inves'ga'ng	
  the	
  effect	
  of	
  systemic	
  and	
  symmetric	
  endometrial	
  injury	
  using	
  office	
  

hysteroscopy.	
  Endometrial	
  injury	
  was	
  performed	
  on	
  the	
  follicular	
  phase	
  of	
  the	
  

menstrual	
  cycle	
  under	
  general	
  anesthesia.	
  The	
  main	
  variant	
  analyzed	
  was	
  the	
  clinical	
  
pregnancy	
  rates.	
  Sta's'cal	
  calcula'ons	
  were	
  performed	
  on	
  GraphPad	
  Prism	
  version	
  

6.0	
  and	
  p<0.05	
  were	
  considered	
  sta's'cally	
  significant.	
  
Findings:	
  Following	
  randomized	
  controlled	
  trial	
  we	
  propose	
  that	
  the	
  systemic	
  

endometrial	
  injury	
  model	
  can	
  be	
  standardized	
  to	
  increase	
  the	
  odds	
  of	
  implanta'on	
  in	
  

RIF	
  pa'ents	
  to	
  achieve	
  clinical	
  pregnancy.	
  



Systema)c	
  and	
  standardized	
  hysteroscopic	
  endometrial	
  injury	
  for	
  

treatment	
  of	
  recurrent	
  implanta)on	
  failure	
  (RIF):	
  Preliminary	
  results	
  of	
  

prospec)ve	
  and	
  randomized	
  trial.	
   
Gurgan et al.  

Control (n=40) Injury (n=44) 

Average female age 30.76 33.48 

Av. BMI 23.28 24.35 
Av. No of previous cycles 3.57 3.57 
Av. No of cumulative ET 6.29 6.26 

Av. No of COCs 6.17 6.51 

Av. No of MII eggs (%) 73.81 77.12 

Av. Fertilisation rate (%) 96.53 89.24 
Average ET day 3.14 3.09 

Av. no of embryos transferred 1.9 2.02 

Av. Endometrial thickness on 

hCG day 
10.33 9.46 

Injury Performed NO YES 

Av. cycle day of Injury - 10.86 

Av. time from Injury to ET 

(days) 
- 56.02 

Clinical Pregnancy 17.50% 40.91% (p=0.02) 




