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DESCRIPTION
The ability of the uterus to accept an embryo depends on a 
carefully coordinated phase known as endometrial receptivity, 
a limited interval during which the inner lining of the uterus 
becomes suitable for implantation. This condition is not 
constant throughout the menstrual cycle but appears for only 
a few days following ovulation. During this time, structural, 
biochemical and immunological changes occur in a 
synchronized manner, allowing communication between the 
embryo and the maternal tissue. When this coordination is 
disturbed, implantation may not occur even if the embryo is 
viable [1]. The menstrual cycle is divided into distinct phases 
that prepare the endometrium for potential pregnancy. In the 
first half of the cycle, estrogen promotes cell proliferation and 
thickening of the lining. Glands elongate, stromal cells multiply 
and the vascular network expands. After ovulation, 
progesterone transforms this proliferative tissue into a 
secretory environment. The glands begin to release nutrients, 
the stroma undergoes decidualization and the blood supply 
becomes more complex. These changes collectively create 
conditions that can support embryo attachment and early 
development [2].

A defining characteristic of receptivity is the presence of 
specialized surface features and molecular signals. The 
epithelial surface of the endometrium develops small 
projections known as pinopodes during the receptive phase. 
These structures are thought to assist in absorbing uterine 
fluid and bringing the embryo closer to the lining. Alongside 
these physical changes, there is increased expression of 
adhesion molecules such as integrins and selectins. These 
molecules enable the embryo to anchor to the uterine wall, 
initiating implantation. Chemical signaling also plays an

important role. Cytokines, chemokines and growth factors act 
as mediators between the embryo and the endometrium [3]. 
Among these, leukemia inhibitory factor and various 
interleukins contribute to creating a favorable environment. 
These signaling molecules regulate cell behavior, promote 
vascular adaptation and support the early stages of placental 
formation. The absence or imbalance of these factors can 
reduce the likelihood of successful implantation [4].

The timing of receptivity is highly specific. In a typical cycle, 
the receptive phase occurs approximately one week after 
ovulation and lasts for a short duration. This narrow window 
requires precise coordination between embryo development 
and endometrial readiness. If the embryo arrives too early or 
too late relative to this period, implantation may fail. In 
assisted reproductive techniques, clinicians often attempt to 
match embryo transfer with this optimal timeframe to 
increase success rates [5]. Hormonal regulation is central to 
this process. Estrogen prepares the endometrium during the 
early phase, while progesterone induces the necessary 
transformations for receptivity. The balance between these 
hormones must be carefully maintained. Insufficient 
progesterone exposure may result in incomplete preparation 
of the lining, while excessive or prolonged estrogen 
stimulation can alter the timing of receptivity. Hormonal 
therapies are frequently used to manage these conditions in 
clinical settings, particularly in individuals undergoing fertility 
treatment [6].

The immune environment within the uterus also contributes 
to receptivity. The maternal immune system must adapt to 
allow the presence of a genetically distinct embryo while still 
protecting against infection. Specialized immune cells, 
including uterine natural killer cells, macrophages and 
regulatory T cells, participate in this process. These cells assist
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in tissue remodeling, regulate inflammation and support 
vascular development. An imbalance in immune responses 
can interfere with implantation or lead to early pregnancy loss 
[7]. Structural integrity of the uterine cavity is another 
important factor. Conditions such as fibroids, polyps, 
adhesions or chronic inflammation can interfere with the 
ability of the endometrium to function effectively. These 
abnormalities may alter the physical environment or disrupt 
the molecular signals required for implantation. Diagnostic 
procedures such as ultrasound imaging and hysteroscopy are 
commonly used to identify and address these issues [8].

Recent developments in reproductive medicine have 
introduced advanced methods to evaluate endometrial 
receptivity. Molecular testing based on gene expression 
patterns allows clinicians to assess whether the endometrium 
is in the receptive phase. These tests analyze a group of genes 
associated with implantation readiness and can help guide 
the timing of embryo transfer. This approach is particularly 
useful for individuals who have experienced repeated 
implantation failure despite transferring healthy embryos. In 
addition to biological and clinical factors, lifestyle elements 
can influence endometrial function. Nutritional status, 
physical activity, stress levels and exposure to environmental 
toxins may affect hormonal balance and cellular health [9]. 
Maintaining overall well-being can contribute to optimal 
reproductive conditions, although these factors alone may 
not determine receptivity. The presence of certain microbial 
communities within the uterus may influence inflammation 
and immune responses, potentially affecting implantation 
outcomes. While this area is still under investigation, it 
represents an expanding field of interest in reproductive 
science. Endometrial receptivity reflects a complex interaction 
of hormones, cells and molecular signals that must align 
within a precise timeframe. Its significance extends beyond 
natural conception to include assisted reproductive 
techniques, where careful management of timing and 
conditions can improve outcomes [10].
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