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CHAPTER 31

EFFECTS OF SUPEROVULATION ON ENDOMETRIUM

Ismail BIYIK

What is the histological structure of the endometrium? 
The endometrium is histologically composed of endometrial glands and stroma. 

The superficial 2/3 part is called as the functional layer and the lower 1/3 part is 
called the basal layer. The functional layer is divided into superficial stratum com-
pactum and deep stratum spongiosum. Epithelial cells are histologically composed 
of two types: nonciliated cells with microvilli and ciliated cells.

What changes are happening in the menstrual cycle in the 
endometrium?
With the effect of the hypothalamohypophyseal ovarian axis, in the endome-

trium, proliferative phase, secretory phase, and menstruation, if pregnancy does not 
occur, are observed respectively. Before the proliferative phase, the endometrium 
is thin, and the endometrial glands are flat, narrow and short.  At the end of the pro-
liferative phase,endometrial glands become tortuous and long. Histologically, en-
dometrial epithelium having a low columnar pattern in the early proliferative phase 
have a pseudostratified pattern before ovulation. During the proliferative phase, the 
stroma dense has a compact structure. In the proliferative phase, although estrogen 
predominance is present in the endometrium, progesterone effects are seen in addi-
tion to the oestrogen effect in the secretory phase. Progesterone acts as an estrogen 
antagonist in the endometrium. Progesterone reduces the concentration of estrogen 
receptor in endometrial cells (1). After the seventh day of ovulation, oedema in-
creases in the stroma. When fertilization and implantation do not occur, due to the 
absence of hCG, the corpus luteum is disrupted and menstruation occurs.

How does ovulation occur?
In women whose menstruation cycle lasts 28 days, ovulation occurs on the 14th 

day of the cycle. In response to gonadotropins, estrogen is secreted from granulosa 
cells of ovarian follicles. When estrogen levels reach a critical level, LH surge 
occurs with positive feedback on the hypothalamus and pituitary. The LH peak 
activates proteolytic enzymes in the graft follicle and weakens the follicle wall. 
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adversely affect embryo implantation with supraphysiological E2 levels and em-
bryo implantation on the day of hCG trigger (90,91). Especially in high responder 
cases, the endometrium is negatively affected in patients with high progesterone 
level before hCG trigger. In IVF studies, it was emphasized that freezing and trans-
ferring the embryos to the next cycle did not decrease pregnancy rates in those with 
high P levels (usually P> 1.5), thus high P level had negative effects on the endo-
metrium, not on the embryo (92,93).

Prior to oocyte retrival, the adverse effects of elevated progesterone on endo-
metrium are attributed to changes in endometrial gene levels (77,94) and reduced 
endometrial receptivity (94), leading to reduced implantation rates of adverse 
changes.

In GnRH-a/hMG cycles, high levels of E2 and P on the day of hCG alter gene 
expression during the implantation period (90,95). In various studies, high proges-
terone levels in IVF cycles on the day of hCG trigger have been reported to have 
a negative effect on pregnancy outcomes (96,97).In the IVF cycle, prior to oocyte 
retrival, high progesterone levels negatively affect NK mediated cytotoxicity in the 
endometrium (98).

What are the effects of luteal phase support on the 
endometrium?
In IVF cycles, ovarian stimulation protocols are often associated with luteal 

phase defect and poor implantation rates (99,100). In GnRH agonist/hMG cycles, 
decreased progesterone bioavailability has been shown in the absence of proges-
terone supplementation (22,101). Therefore, progesterone support is given in or-
der to improve the endometrial structure and facilitate the implantation process 
in IVF cycles, especially in GnRH agonist cycles (102,103). In COH (controlled 
ovarioan hyperstimulation) cycles, progesterone supplementation with or without 
oestrogen does not alter ER alpha and PR expression in the endometrium (104). 
In GnRH agonist cycles, luteal phase support improves mid-luteal glandular de-
lay(105).
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