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Abstract

Thin endometrium (<7 mm) is a significant barrier to successful pregnancy in assisted
reproductive technologies (ART). Women facing this condition often have limited success
with conventional treatments, which prompts the exploration of alternative therapeutic
options[1]. This article presents an innovative, integrated strategy to tackle thin
endometrium, combining traditional hormonal therapies with cutting-edge regenerative
treatments like platelet-rich plasma (PRP), stem cell therapy, and granulocyte colony-
stimulating factor (G-CSF). Through this novel approach, we aim to enhance endometrial
receptivity, ultimately improving embryo implantation and pregnancy rates in ART
cycles[2].
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1. Introduction

For women undergoing assisted reproductive technology (ART), endometrial receptivity
plays a pivotal role in determining pregnancy success. A healthy, adequately thickened
endometrium is necessary to facilitate embryo implantation, yet many women with thin
endometrium (<7 mm) face infertility challenges despite medical interventions. While
hormonal therapies like estrogen priming are the first line of treatment, they often fail to
provide satisfactory results[3]. In recent years, more advanced techniques, including
regenerative therapies and stem cell-based treatments, have emerged as potential game-
changers for improving endometrial growth and implantation rates. This article reviews
existing treatment options and introduces a multifaceted, patient-specific treatment
protocol for optimizing ART outcomes in women with thin endometrium[4].

2. The Mechanisms Behind Thin Endometrium

Understanding the causes of thin endometrium is key to developing effective treatment
strategies. Various factors can contribute to this condition, which typically presents as a
persistent lack of endometrial growth[5]:

« Inadequate Hormonal Stimulation: Insufficient estrogen levels in the body may
prevent the endometrium from reaching a thickness necessary for embryo
implantation.

o Intrauterine Trauma: Prior uterine surgeries, such as D&C or myomectomy, can
cause scarring and adhesions that impair endometrial development.
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o Chronic Inflammation: Conditions like chronic endometritis or pelvic infections
may interfere with normal endometrial function.

o Idiopathic Factors: In some cases, the cause of thin endometrium remains
unexplained, making it more difficult to find an effective treatment.

Molecularly, the condition is characterized by low levels of key growth factors such as
vascular endothelial growth factor (VEGF), integrins, and leukemia inhibitory factor
(LIF), all of which are essential for endometrial tissue regeneration and receptivity.

3. Approaches to Treatment: Combining the Best of Both Worlds
3.1 Hormonal Therapy: The Traditional Route

Estrogen therapy remains the cornerstone of treatment for thin endometrium. High doses
of estradiol are commonly prescribed to stimulate the growth of the uterine lining.
However, this approach may not always produce the desired results, especially in more
severe cases. In such instances, combining estrogen with progesterone support can
improve endometrial maturation, though response rates remain variable.

3.2 Platelet-Rich Plasma (PRP): The Regenerative Solution

Intrauterine infusion of platelet-rich plasma (PRP) has recently gained attention as a
promising approach to endometrial regeneration. PRP contains growth factors such as
PDGF, VEGF, and TGF-3, which are known to stimulate angiogenesis, tissue repair, and
epithelial regeneration. When injected into the uterine cavity, PRP has shown potential in
improving endometrial thickness and vascularity. In multiple studies, women treated with
PRP have demonstrated significantly higher pregnancy rates, suggesting that this
treatment can enhance the endometrial environment and improve ART outcomes.

3.3 Stem Cell Therapy: Pioneering Regeneration

Stem cell therapy offers exciting prospects for restoring endometrial health. Bone
marrow-derived stem cells (BMSCs) and menstrual blood-derived stromal cells
(MenSCs) have demonstrated the ability to regenerate damaged endometrial tissue. These
stem cells release paracrine factors that stimulate angiogenesis, tissue repair, and immune
modulation, contributing to a more favorable uterine environment. Although research is
still in its early stages, stem cell therapy holds significant promise as a regenerative
treatment for women with thin endometrium.

3.4 Granulocyte Colony-Stimulating Factor (G-CSF): Boosting Endometrial Health

G-CSF is a cytokine that plays a key role in immune modulation and cell proliferation.
When administered intrauterinely or subcutaneously, G-CSF can promote endometrial
cell growth and improve vascularization in the uterus. Several studies have indicated that
G-CSF may enhance endometrial receptivity and improve pregnancy rates in women with
thin endometrium. Although more research is needed to confirm the optimal dosages and
protocols, G-CSF has shown promise as a viable treatment option.
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3.5 Surgical Interventions: Correcting Structural Defects

In cases where intrauterine adhesions or fibroids are contributing to thin endometrium,
surgical intervention may be necessary. Hysteroscopy, a minimally invasive procedure,
allows for the visualization and removal of adhesions or fibroids that could impair
endometrial growth. After hysteroscopic surgery, estrogen therapy is typically
recommended to encourage endometrial regrowth and improve the chances of a
successful pregnancy.

4. A Multi-Step, Patient-Centered Treatment Plan

Given the multifactorial nature of thin endometrium, a personalized, integrative approach
is crucial to improving ART outcomes. We recommend the following treatment protocol:

Step Treatment Objective

Ultrasound, Doppler Assess endometrial thickness, blood

1. Initial Assessment studies, hysteroscopy flow, and uterine health

2. Hormonal Estrogen and progesterone

Stimulation therapy Promote endometrial proliferation

3. Regenerative PRP, G-CSF, or stem cell Stimulate endometrial regeneration
Therapy therapy and improve vascularity

4. Surgical Hysteroscopic Remove adhesions or fibroids
Intervention adhesiolysis (if necessary) impairing endometrial growth

5. Personalized ERA (Endometrial Time embryo transfer based on the
Embryo Transfer Receptivity Array) test endometrial receptivity profile

Each step is customized based on the patient's individual needs and clinical response,
ensuring a comprehensive, tailored approach to optimizing fertility outcomes.

5. Discussion

The management of thin endometrium is one of the most challenging aspects of ART.
While traditional hormonal therapies can help in many cases, they are not always
sufficient to achieve the desired outcomes. Advances in regenerative medicine, such as
PRP and stem cell therapy, present new opportunities for improving endometrial health
and boosting pregnancy rates in women with thin endometrium. By combining these
innovative treatments with standard hormonal therapy and surgical options when
necessary, fertility specialists can offer patients a more holistic and personalized approach
to ART.

6. Conclusion

Thin endometrium is a significant challenge in the field of reproductive medicine, but it
is not insurmountable. By integrating traditional and innovative therapies into a multi-
step, individualized treatment plan, fertility specialists can optimize ART outcomes for
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women with this condition. As research continues and new therapies emerge, the future
looks promising for women struggling with thin endometrium, providing them with
greater chances of achieving successful pregnancies.
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