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CHAPTER 30

LOCAL ENDOMETRIAL INJURY

Onder CELIK, Suphan ERSAHIN

Local endometrial injury regulates the function of 
endometrial epithelial sodium channel (NAC) 
Minimal fluid release and maximal fluid absorption is required for successful 

embryo implantation (1). Fluid absorption from the endometrial cavity into the 
systemic circulation is realized by NaC (2). NaC is located along the endometrial 
epithelium of human (3). This channels are responsible for fluid absorption in the 
endometrium similar to lung and kidney (4). All NaC contain Na+/K+-ATP ase en-
zyme that absorbs intra-lumina Na+ into the circulation. By increasing endometrial 
NaC during WOI period progesterone decreases endometrial fluid and increases 
implantation rates. Blastocyst release serine protease that stimulate NaC initiates 
decidualization (5). Since NaC is stimulated by mechanical factors such as biopsy, 
hysteroscopy, the established role of NaC in decidualization process may also pro-
vide an explanation for the increased pregnancy rates in spontaneous and ARTcy-
cles after local endometrial injury (6).

What are the types of local endometrial injury?
1. Mechanical manupilation
2. Scratching
3. Suturing the uterine horn
4. Intra-uterine oil injection
5. Biopsy
6. Curettage
7. Use of hysteroscopic medium
8. Uterine scar formation secondary to C/S, myomectomy or perforation
9. Polypectomy

10.  ERA test (local injury during spacimen retrieval)
11.  Radio-opac medium for HSG
12.  Metilen blue test during L/S (7-13).
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Which is a more accurate naming “local injury” or 
“endometrial manipulation” ?
The efffect of local injury on implantation depends on the complete restoration 

of endometrial cavity. In order to achieve an endometrial cavity with sufficient 
volume and triangular shape must be the main objective of endometrial manipula-
tion. Unfortunately, local endometrial injury alone does not allow us to realize our 
goal. Instead of local endometrial injury widespread and deeper cavity damage and 
restoration are required in cases with abnormal EISS for successful implantation. 
Therefore it would be more accurate to say “endometrial manipulation” instead of 
local injury.

Does the time of local injury affect success rates of 
procedure?
So far, there is no consensus regarding the timing of the endometrial injury that 

are needed for achieving the improvement in implantation rates. To ensure optimal 
benefit from hysteroscopic injury the assessment of the cavity shape is critical. In 
the presence of intense decidua it is not easy to see the tubal ostia, and myometril 
bulge which extending into the endometrial cavity. Also due to increased deciduali-
zation and secretions it will be difficult to determine the depth of injury. Moreover, 
one of the basic criteria of adequate endometrial manipulation is to visualize the 
both ostium simulataneously. This can only be determined in a clear endometrial 
cavity being. For all these reasons local injury in the late follicular phase seems to 
be logical (20-21).

References
1. Yang JZ, Ajonuma LC, Tsang LL, Lam SY, Rowlands DK, Ho LS, Zhou CX, ChungYW, Chan 

HC. Differential expression and localization of CFTR and ENaC in Mouse endometrium during 
pre-implantation. Cell Biol Int 2004;28:433–439.

2. Deachapunya C, Palmer-Densmore M, O’Grady SM. Insulin stimulates transepithelial sodium 
transport by activation of a protein phosphatase that increases Na-KATPase activity in endome-
trial epithelial cells. J Gen Physiol 1999;114:561–574.

3. Enuka Y, Hanukoglu I, Edelheit O, Vaknine H, Hanukoglu A. Epithelial sodium channels (ENaC) 
are uniformly distributed on motile cilia in the oviduct and the respiratory airways. Histochem 
Cell Biol 2012;137:339–353.

4. Salker MS, Nautiyal J, Steel JH, Webster Z, Sucurovic S, Nicou M, Singh Y, Lucas ES, Murakami 
K, Chan YW et al. Disordered IL-33/ST2 Activation in Decidualizing Stromal Cells Prolongs 
Uterine Receptivity in Women with Recurrent Pregnancy Loss. PLoS One 2012;7:e52252.

5. Kleyman TR, Carattino MD, Hughey RP. ENaC at the cutting edge: regulation of epithelial so-
dium channels by proteases. J Biol Chem 2009;284:20447–20451.

6. Almog B, Shalom-Paz E, Dufort D, Tulandi T. Promoting implantation by local injury to the en-
dometrium. Fertil Steril 2010;94:2026–2029



The ART of Understanding ENDOMETRIUM216

7. Barash A, Fieldust S, Segal I, Schechtman E, Granot I. Local injury of the endometriumdoubles 
the incidence of successful pregnancies in patients undergoing in-vitro fertilization. Fertil Steril 
2003;79:1317–1322.

8. Raziel A, Strassburger D, Berno O, Ron-El R, Friedler S. Favorable influence of local injury to the 
endometrium in intracytoplasmic sperm injection patients with high-order implantation failure. 
Fertil Steril 2007;87:198–201. 

9. Zhou L, Wang R, Huang HX, Zhong K. Local injury to the endometrium in controlled ovarian 
hyperstimulation cycles improves implantation rates. Fertil Steril 2008;89:1166–1176. 

10. Loeb L. Ueber die experimentelle Erzeugung von Knoten von Deciduagewebe in dem Uterus 
des Meerschweinchens nach stattgefundener. Copulation Zentralbl AlIg Pathol Pathol Anat 
1907;18:563–565.

11. Turner, CD. Biological effects of the ovarian hormones. In: Saunders, WB., editor. General Endo-
crinology. 6. Philadelphia, Pennsylvania: 1976. p. 466-476.

12. Saito, S.; Sasaki, Y. Th1/Th2 balance at implantation stage. In: Mor, G., editor. Immunology of 
Pregnancy. New York, New York: 2006. p. 37-48.

13. Dominguez F, Yanez-Mo M, Sanchez-Madrid F, Simon C. Embryonic implantation and leukocyte 
transendothelial migration: different processes with similar players? FASEB J 2005;19:1056–
1060. 

14. Barash A, Fieldust S, Segal I, Schechtman E, Granot I. Local injury of the endometriumdoubles 
the incidence of successful pregnancies in patients undergoing in-vitro fertilization. Fertil Steril 
2003;79:1317–1322.

15. Raziel A, Strassburger D, Berno O, Ron-El R, Friedler S. Favorable influence of local injury to the 
endometrium in intracytoplasmic sperm injection patients with high-order implantation failure. 
Fertil Steril 2007;87:198–201.

16. Zhou L, Wang R, Huang HX, Zhong K. Local injury to the endometrium in controlled ovarian 
hyperstimulation cycles improves implantation rates. Fertil Steril 2008;89:1166–1176.

17. Karimzadeh MA, Ayazi Rozbahani M & Tabibnejad N 2009 Endometrial local injury improves 
the pregnancy rate among recurrent implantation failure patients undergoing in vitro fertilisation/
intra cytoplasmic sperm injection: a randomised clinical trial. Australian & New ZealandJournal 
of Obstetrics & Gynaecology 49 677–680.

18. Narvekar SA, Gupta N, Shetty N, Kottur A, Srinivas M & Rao KA 2010 Does local endometrial 
injury in the nontransfer cycle improve the IVF-ET outcome in the subsequent cycle in patients 
with previous unsuccessful IVF? A randomized controlled pilot study Journal of HumanRepro-
ductive Sciences 3 15–19. 

19. Tiboni GM, Giampietro F, Gabriele E, Di Donato V & Impicciatore GG 2011 Impact of a sin-
gle endometrial injury on assisted reproductivetechnology outcome: a preliminary observational 
study. Journal ofReproductive Medicine 56 504–506.

20. Chun SS, Chung MJ, Chong GO, Park KS, Lee TH. Relationship between the length of 
the uterine cavity and clinical pregnancy rates after in vitro fertilization or intracytoplas-
mic sperm injection. Fertil Steril. 2010 Feb;93(2):663-5. 

21. Hawkins LK, Correia KF, Srouji SS, Hornstein MD, Missmer SA. Uterine length and fer-
tility outcomes: a cohort study in the IVF population. Hum Reprod. 2013;28(11):3000-6.


