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PHS212 assignment 2: Write a short note on implantation

Implantation is defined as the process by which the embryo attaches to the endometrial surface of the uterus and invades the epithelium and then the maternal circulation to form the placenta. Before the initiation of implantation, however, both embryo and endometrium should embark on an elaborated process in a time- and location-specific manner.

Implantation consists of three stages:

(a) the blastocyst contacts the implantation site of the endometrium (apposition);

 (b) trophoblast cells of the blastocyst attach to the receptive endometrial epithelium (adhesion); and

 (c) invasive trophoblast cells cross the endometrial epithelial basement membrane and invade the endometrial stroma (invasion)

In humans, this process begins at the end of week 1, with most successful human pregnancies the conceptus implants 8 to 10 days after ovulation, and early pregnancy loss increases with later implantation. The implantation process continues through the second week of development.

The initial phase of the implantation process is "adplantation". This first phase requires the newly hatched blastocyst to loosely adhere to the endometrial epithelium, often "rolling" to the eventual site of implantation where it is firmly adhered. This process requires both the blastocyst adhesion interaction with the endometrium during the "receptive window".

Subsequent development of the placenta allows maternal support of embryonic and fetal development. If implantation has not proceeded sufficiently during the menstrual cycle to allow hormonal feedback to the ovary, then the next cycle may commence leading to conceptus loss. There is also evidence, from animal models, that a conceptus with major genetic does not develop or implant correctly leading to their loss during the first and second weeks of development.

Abnormal implantation is where this process does not occur in the body of the uterus (ectopic) or where the placenta forms incorrectly. In addition implantation can occur normally but with an abnormal conceptus, as in a hydatiform mole development.

Factors

 implantation as dependent on three factors--transfer efficiency, embryo quality, and endometrial receptivity. Application of existing embryo implantation data to this model allows the calculation of the approximate value of each of these factors.

Lytic factors in the uterine cavity, as well as factors from the blastocyst itself are essential for this process. Mechanisms in the latter are indicated by that the zona pellucida remains intact if an unfertilized egg is placed in the uterus under the same conditionsA substance probably involved is plasmin. Plasminogen, the plasmin precursor, is found in the uterine cavity, and blastocyst factors contribute to its conversion to active plasmin. This hypothesis is supported by lytic effects in vitro by plasmin furthermore, plasmin inhibitors also inhibit the entire zona hatching in rat experiments

Location

On the endometrium, the apposition is usually made where there is a small crypt in it, perhaps because it increases the area of contact with the rather spherical blastocyst.
On the blastocyst, on the other hand, it occurs at a location where there has been enough lysis of the zona pellucida to have created a rupture to enable direct contact between the underlying trophoblast and the decidua of the endometrium. However, ultimately, the inner cell mass, inside the trophoblast layer, is aligned closest to the decidua. Nevertheless, the apposition on the blastocyst is not dependent on if it is on the same side of the blastocyst as the inner cell mass. Rather, the inner cell mass rotates inside the trophoblast to align to the apposition.] In short, the entire surface of the blastocyst has a potential to form the apposition to the decidua.

The Key Symptoms of Successful Implantation

The first stage of pregnancy is when a sperm cell fertilizes the egg cell. After this, the cells begin to divide and increase in number. After approximately five days, the embryo will reach the blastocyst stage. The blastocyst then burrows itself into the uterus wall, which is when successful implantation occurs. When implantation occurs, some women will experience symptoms. These are:

1. Cramps. When the embryo implants, you might feel some discomfort. Every woman is different, so not everyone feels stomach cramps. Unlike pre-menstrual cramps, the sensation is typically mild and will only last a day or two.

2. Spotting. Spotting is also known as implantation bleeding. Some women experience spotting between 10 to 14 days after conception, which is around when you will expect your period.

3. Sensitive breasts. After implantation, you might find that breasts appear swollen or feel sore. This happens because of changes in your hormone levels.

4. Mood swings. You might feel emotional compared to your usual self, which is also due to changes in your hormone levels.

5. Bloating. Although feeling bloating usually happens before your period, it can also be a sign of pregnancy.

6. Changing tastes. Pregnancy can make you adverse certain tastes or smells.

7. Blocked nose. As your hormones level adjust, it can cause mucous membranes to swell. Some women also experience nose bleeds.

8. Constipation. Hormonal changes can also change your digestive system, causing constipation or indigestion.

Failure

Implantation failure is considered to be caused by inadequate uterine receptivity in two-thirds of cases, and by problems with the embryo itself in the other third.

Inadequate uterine receptivity may be caused by abnormal cytokine and hormonal signaling as well as epigenetic alterations. Recurrent implantation failure is a cause of female infertility. Therefore, pregnancy rates can be improved by optimizing endometrial receptivity for implantation. Evaluation of implantation markers may help to predict pregnancy outcome and detect occult implantation deficiency.

Luteal support is the administration of medication, generally progestins, for the purpose of increasing the success rate of implantation and early embryogenesis, thereby complementing the function of the corpus luteum.

In women with more than 3 implantation failures in assisted reproduction, a review of several small randomized controlled studies estimated that the use of adjunct low molecular weight heparin (LMWH) improves live birth rate by approximately 80%.

