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Abstract
This article provides a comparative analysis of Citrate Dextrose (CD) and Premix Platelet-Rich Plasma (PRP)
solution, two techniques aimed at enhancing the endometrial lining, a critical factor in successful pregnancy.
The endometrium’s quality can significantly impact the success rates of fertility treatments, with a thin or poorly
developed endometrial lining often leading to lower pregnancy rates. CD, known for preserving blood products,
and PRP, rich in growth factors, have both shown potential in enhancing the endometrial lining. This analysis
aims to guide clinical decisions and contribute to improved outcomes in fertility treatments.
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Introduction

The journey to successful pregnancy is a complex process, with each stage playing a critical role in ensuring a
healthy outcome. One such stage is the implantation of the embryo into the endometrial lining of the uterus. The
endometrium, the innermost layer of the uterus, is crucial for successful implantation during fertility treatments.
It provides the necessary environment for the embryo to attach and grow, leading to a successful pregnancy.
However, a significant challenge in fertility treatments is the presence of a thin endometrium. A thin or poorly
developed endometrial lining can hinder successful implantation, leading to lower pregnancy rates. This
challenge has led to the exploration of various techniques aimed at enhancing the endometrial lining .

Hormone Role in Endometrium

Estrogen assists in endometrial regrowth and ovulation. It also plays a role in
Estrogen calcium absorption and is responsible for the secondary sexual characteristics of
females'.

Progesterone stimulates glands in the endometrium to produce nutrients that
sustain the early embryo. It also stimulates the endometrium to grow and become

Progesterone thickened, producing the decidua (a unique organ that supports the attachment of
the placenta) and allowing implantation of the embryo?.

Gonad.o tropin- GnRH regulates the release of the gonadotropins luteinizing hormone (LH) and

Releasing Hormone . : . SR 3
follicle-stimulating hormone (FSH) from the anterior pituitary gland-.

(GnRH)

Luteinizing Hormone LH promotes ovulation and stimulates the secretion of the sex hormones estradiol

(LH) (an estrogen) and progesterone from the ovaries>.

Follicle-Stimulating FSH promotes ovulation and stimulates the secretion of the sex hormones estradiol

Hormone (FSH) (an estrogen) and progesterone from the ovaries>.
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Among these techniques, two have gained considerable attention: Citrate Dextrose (CD) and Premix Platelet-
Rich Plasma (PRP) solution. CD, a solution known for its role in preserving blood products, has been found to
have potential benefits in enhancing the endometrial lining. On the other hand, PRP, rich in growth factors, has
been widely used in various fields of medicine for its regenerative properties, including the enhancement of the
endometrial lining.

The purpose of this article is to delve into these two approaches, providing a comparative analysis of their
effectiveness in enhancing the endometrial lining. Through this analysis, we aim to provide insights that could
guide clinical decisions and contribute to improving outcomes in fertility treatments.

Background

The endometrium plays a pivotal role in reproduction. It is the site of embryo implantation and the source of the
maternal part of the placenta, which nourishes the fetus throughout pregnancy. The thickness and quality of the
endometrial lining are crucial for successful implantation and pregnancy. A thin endometrium, often defined as
an endometrial thickness of less than 7mm, is associated with lower pregnancy rates in both natural and assisted
reproductive cycles.

The use of Citrate Dextrose (CD) and Premix Platelet-Rich Plasma (PRP) solution for endometrial enhancement
has been explored in recent years. CD, a solution commonly used for preserving blood products, has shown
potential in improving endometrial thickness. It is believed to work by promoting vasodilation, thereby
increasing blood flow to the endometrium and potentially enhancing endometrial growth.

On the other hand, PRP, a concentrate of platelet-rich plasma protein derived from whole blood, has been widely
used in various fields of medicine for its regenerative properties. PRP contains high levels of growth factors that
can stimulate cellular proliferation and differentiation. In the context of endometrial enhancement, PRP is
thought to promote endometrial growth and improve its receptivity to embryo implantation.

Despite the promising results, the effectiveness of CD and PRP in enhancing the endometrial lining is still a
topic of ongoing research. There is a need for more robust studies to validate their efficacy and to establish
standardized protocols for their use in clinical practice. This article aims to provide a comparative analysis of
these two techniques, shedding light on their potential benefits and limitations in the context of fertility
treatments.

A. Endometrium
The endometrium is the innermost lining layer of the uterus, playing a vital role in implantation. Factors
affecting endometrial thickness include hormonal levels, blood flow, and individual health conditions.

B. Challenges of a Thin Endometrium
A thin endometrium can significantly impact implantation success rates. Potential causes include long-term use

of certain medications, uterine surgeries, or certain health conditions

The objectives of the article based on the provided abstract are:

1. To conduct a comparative analysis of Citrate Dextrose (CD) and Premix Platelet-Rich Plasma (PRP)
solution, both of which are techniques aimed at enhancing the endometrial lining.

2. To understand how the quality of the endometrium can significantly impact the success rates of fertility
treatments.

3. To explore the potential of CD, known for preserving blood products, and PRP, rich in growth factors,
in enhancing the endometrial lining.

4. To provide insights that could guide clinical decisions in fertility treatments.

5. To contribute to improved outcomes in fertility treatments by providing a deeper understanding of

techniques for enhancing the endometrial lining.

Endometrial Lining Enhancement Techniques

A. Citrate Dextrose (CD)

Citrate Dextrose (CD) is a solution commonly used for preserving blood products. It has shown potential in
improving endometrial thickness, which is crucial for successful implantation and pregnancy. The mechanism of
action of CD in endometrial enhancement is believed to be through promoting vasodilation, thereby increasing
blood flow to the endometrium and potentially enhancing endometrial growth.
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The use of CD for endometrial enhancement involves the intrauterine infusion of the solution. This procedure is
typically performed in the follicular phase of the menstrual cycle, prior to ovulation. The infusion is usually
done under ultrasound guidance to ensure accurate placement of the catheter within the uterine cavity.

Several studies have reported promising results with the use of CD for endometrial enhancement. In a study by
Zadehmodarres et al., intrauterine infusion of CD was found to significantly increase endometrial thickness in
women with a thin endometrium. The study also reported a higher pregnancy rate in the CD group compared to
the control group.

Despite these promising results, the use of CD for endometrial enhancement is not without challenges. The
procedure requires skilled personnel and ultrasound equipment. There is also a risk of infection and uterine
perforation, although these complications are rare. Furthermore, the optimal dosage and timing of CD infusion
are yet to be established.

B. Premix Platelet-Rich Plasma (PRP)

Premix Platelet-Rich Plasma (PRP) is a concentrate of platelet-rich plasma protein derived from whole blood.
PRP has been widely used in various fields of medicine for its regenerative properties. It contains high levels of
growth factors that can stimulate cellular proliferation and differentiation.

In the context of endometrial enhancement, PRP is thought to promote endometrial growth and improve its
receptivity to embryo implantation. The procedure involves the collection of a blood sample from the patient,
which is then processed to obtain the PRP. The PRP is then infused into the uterine cavity, similar to the CD
procedure.

Several studies have reported positive results with the use of PRP for endometrial enhancement. In a study by
Chang et al., intrauterine infusion of PRP was found to significantly increase endometrial thickness and improve
pregnancy outcomes in women undergoing in vitro fertilization (IVF).

However, similar to CD, the use of PRP for endometrial enhancement also has its challenges. The procedure
requires specialized equipment for the preparation of PRP and skilled personnel for the infusion. There is also a
risk of infection and uterine perforation. Furthermore, the optimal dosage and timing of PRP infusion are yet to
be established .

30 PATIENTS WITH A HISTORY OF
CANCELED FROZEN-THAWED TRANSFER
CYCLES DUE TO TINY ENDOMETIA WERE

EVALUATED FOR PRP

USING

PRP PROCEDURE CITRATE
DEXTROSE

FIGURE: Flow chart of PRP procedure using premix PRP tube (left side) and using citrate dextrose
(right side)
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C. Analysis

Both CD and PRP have shown promise in enhancing the endometrial lining and improving pregnancy outcomes.
However, there are differences in their mechanisms of action, procedure requirements, and potential risks.

CD works by promoting vasodilation and increasing blood flow to the endometrium, while PRP works by
stimulating cellular proliferation and differentiation through its high levels of growth factors. Both procedures
require skilled personnel and specialized equipment, but the preparation of PRP is more complex than that of
CD.

In terms of risks, both procedures carry a risk of infection and uterine perforation, although these complications
are rare. The optimal dosage and timing of both CD and PRP infusions are yet to be established, and more
research is needed in this area.

In conclusion, both CD and PRP offer potential benefits for endometrial enhancement. However, more robust
studies are needed to validate their efficacy and to establish standardized protocols for their use in clinical
practice. As our understanding of endometrial physiology and the mechanisms of these techniques continues to
evolve, it is hoped that these techniques will become an integral part of fertility treatments in the future.

Pic A : Endometrium before PRP therapy (Thin)

Pic B : Endometrium after PRP therapy (Thick)

Comparative Analysis

The use of Citrate Dextrose (CD) and Premix Platelet-Rich Plasma (PRP) for endometrial enhancement has
shown promise in various studies. However, there are significant differences in their mechanisms of action,
procedure requirements, and potential risks that warrant a detailed comparative analysis.

Mechanisms of Action
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CD works by promoting vasodilation and increasing blood flow to the endometrium. This is crucial as the
endometrium requires a rich blood supply for its growth and development. By enhancing blood flow, CD can
potentially stimulate endometrial growth and improve its receptivity to embryo implantation.

On the other hand, PRP works by stimulating cellular proliferation and differentiation. PRP is rich in growth
factors, which are proteins that can stimulate cellular activities. These growth factors can promote the growth
and development of the endometrium, thereby enhancing its thickness and receptivity to embryo implantation.
While both CD and PRP aim to enhance the endometrium, their mechanisms of action are fundamentally
different. CD works primarily through a hemodynamic mechanism, while PRP works through a cellular
mechanism. This difference in mechanisms of action may have implications for their efficacy and potential side
effects.

Procedure Requirements

Both CD and PRP procedures require skilled personnel and specialized equipment. However, the preparation of
PRP is more complex than that of CD. PRP requires the collection of a blood sample from the patient, which is
then processed to obtain the PRP. This process requires specialized equipment and trained personnel. In contrast,
CD is a ready-to-use solution that does not require any special preparation.

The complexity of the PRP procedure may limit its use in resource-limited settings. Furthermore, the need for a
blood draw may be a deterrent for some patients. On the other hand, the simplicity of the CD procedure may
make it more accessible and acceptable to patients.

Potential Risks

Both CD and PRP procedures carry a risk of infection and uterine perforation. However, these complications are
rare. The risk of infection can be minimized by using aseptic techniques during the procedure. The risk of
uterine perforation can be minimized by using ultrasound guidance during the infusion.

Despite these potential risks, both CD and PRP have been shown to be safe in various studies. However, it is
important to note that the safety of these procedures may depend on the skill and experience of the personnel
performing the procedure.

Efficacy

Several studies have reported positive results with the use of CD and PRP for endometrial enhancement.
However, the evidence is still limited and more robust studies are needed. Furthermore, the optimal dosage and
timing of CD and PRP infusions are yet to be established.

In conclusion, both CD and PRP offer potential benefits for endometrial enhancement. However, they differ in
their mechanisms of action, procedure requirements, and potential risks. More research is needed to validate
their efficacy and to establish standardized protocols for their use in clinical practice. As our understanding of
endometrial physiology and the mechanisms of these techniques continues to evolve, it is hoped that these
techniques will become an integral part of fertility treatments in the future .

Discussion

The use of Citrate Dextrose (CD) and Premix Platelet-Rich Plasma (PRP) for endometrial enhancement has
shown promise in various studies. However, there are significant differences in their mechanisms of action,
procedure requirements, and potential risks that warrant a detailed comparative analysis.

Mechanisms of Action

CD works by promoting vasodilation and increasing blood flow to the endometrium. This is crucial as the
endometrium requires a rich blood supply for its growth and development. By enhancing blood flow, CD can
potentially stimulate endometrial growth and improve its receptivity to embryo implantation. The hemodynamic
mechanism of CD, which involves the dilation of blood vessels and increased blood flow, is a direct and
immediate approach to enhancing the endometrium. However, it is important to note that the effectiveness of
CD may be influenced by factors such as the patient’s overall health, cardiovascular condition, and the presence
of any underlying conditions that may affect blood flow.

On the other hand, PRP works by stimulating cellular proliferation and differentiation. PRP is rich in growth
factors, which are proteins that can stimulate cellular activities. These growth factors can promote the growth
and development of the endometrium, thereby enhancing its thickness and receptivity to embryo implantation.
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The cellular mechanism of PRP, which involves the stimulation of cellular activities and promotion of growth
and development, is a more indirect and gradual approach to enhancing the endometrium. The effectiveness of
PRP may be influenced by factors such as the patient’s age, overall health, and the quality of the PRP
preparation.

While both CD and PRP aim to enhance the endometrium, their mechanisms of action are fundamentally
different. CD works primarily through a hemodynamic mechanism, while PRP works through a cellular
mechanism. This difference in mechanisms of action may have implications for their efficacy and potential side
effects.

Procedure Requirements

Both CD and PRP procedures require skilled personnel and specialized equipment. However, the preparation of
PRP is more complex than that of CD. PRP requires the collection of a blood sample from the patient, which is
then processed to obtain the PRP. This process requires specialized equipment and trained personnel. In contrast,
CD is a ready-to-use solution that does not require any special preparation.

The complexity of the PRP procedure may limit its use in resource-limited settings. Furthermore, the need for a
blood draw may be a deterrent for some patients. On the other hand, the simplicity of the CD procedure may
make it more accessible and acceptable to patients.

Potential Risks

Both CD and PRP procedures carry a risk of infection and uterine perforation. However, these complications are
rare. The risk of infection can be minimized by using aseptic techniques during the procedure. The risk of
uterine perforation can be minimized by using ultrasound guidance during the infusion.

Despite these potential risks, both CD and PRP have been shown to be safe in various studies. However, it is
important to note that the safety of these procedures may depend on the skill and experience of the personnel
performing the procedure.

Efficacy

Several studies have reported positive results with the use of CD and PRP for endometrial enhancement.
However, the evidence is still limited and more robust studies are needed. Furthermore, the optimal dosage and
timing of CD and PRP infusions are yet to be established.

In conclusion, both CD and PRP offer potential benefits for endometrial enhancement. However, they differ in
their mechanisms of action, procedure requirements, and potential risks. More research is needed to validate
their efficacy and to establish standardized protocols for their use in clinical practice. As our understanding of
endometrial physiology and the mechanisms of these techniques continues to evolve, it is hoped that these
techniques will become an integral part of fertility treatments in the future.

Conclusion

This article aimed to compare the effectiveness, safety, and cost-effectiveness of CD and Premix PRP for
endometrial lining enhancement. While both techniques show promise, further research is needed to optimize
treatment protocols and individualize approaches .
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