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Abstract 

In the field of assisted reproductive techniques (ART), thin endometrium remains a sub- stantial obstacle, often resulting 

in diminished chances of pregnancy. This study explores a innovative method involving the hysteroscopic administration 

of G-CSF mobilized progenitor cells coupled with concentrated platelet-derived growth factor, an Autologous Blood 

Cell Derivative - ABCD-Endosera, aiming to treat thin endometrium, particularly in a patient burdened with multiple 
risk factors. Our subject, a 48-year-old woman who had been married for 16 Years, was experiencing low menstrual 

flow for the past eight years.Her medical record was complex, featuring a unicornuate uterus, fibroid, jugular vein 

thrombosis, hypertension, diabetes, and hypothyroidism, along with a history of six un- successful embryo transfers who 

had to consider surrogacy as last option. The patient was administered ABCD-Endosera hysteroscopically into the 

subendometrial region. This innovative approach yielded remarkable improvements in endometrial thickness, ultimately 
leading to a successful pregnancy and birth of healthy uneventful full-term baby. These outcomes indicate that the 

hysteroscopic application of progenitor cells with ABCD- Endosera could potentially offer new hope for women who, 

despite having undergone prior treatments, still struggle with suboptimal endometrial thickness. By boosting endometrial 

thickness, encouraging tissue remodeling, and ensuring smooth gestation and live birth, this method may open up new 

avenues in treating thin endometrium. 
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Introduction 

Successful embryo implantation during an IVF cycle necessitates well-timed 

embryonic development in tandem with a receptive endometrium that is at 

least 7 mm thick by the end of the follicular phase. Patients with chronically 

thin endometrium that does not respond to standard treatments pose 

significant challenges in assisted reproductive techniques (ART). They may 

experience multiple costly IVF cycles, canceled cycles, unexpected 

cryopreservation of embryos, and, in extreme cases, may resort to the use of 

gestational carriers. Currently, no clinically approved treatment exists for 

thin endometrium. Previous strategies, such as hysteroscopic adhesiolysis, 

estrogen and gonadotropin-re- leasing hormone agonist treatment, 

vasoactive agents, and uterine infusion of growth factors like G-CSF have 

had minimal impact on successful pregnancies.However, recent advances in 

regenerative medicine have shown promise. Studies have successfully 

utilized stem cells or platelet-rich plasma (PRP) to rejuvenate reproductive 

tissues and treat organ failure. The presence of stem cells in the 

endometrium, first evidenced in 2004, have high proliferative potential and 
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bone marrow-derived stem cells (BMDSCs) appear instrumental in 

endometrial regeneration [1]. Endometrial stem cells, residing in the basal 

layer, are likely the progenitors of endometrial cells and play a crucial role 

in rapid endometrial regeneration for gestation. Some clinical studies suggest 

that these stem cells could originate from the bone marrow [2]. Hence, bone 

marrow stem cells (BMSCs) may have an integral role in endometrial 

rebuilding, involving cell ex- changes and inflammatory stimuli [3]. 

Because the endometrium is a dynamic tissue, physiological angiogenesis, 

or the forma- tion of new blood vessels, is vital to endometrial regeneration. 

Angiogenesis occurs from endothelial cells of nearby blood vessels or 

progenitor cells released from bone marrow into peripheral blood [4-7]. 

Initially, hematopoietic stem cells (HSC) were harvested only from bone 

marrow. In the mid-1990s, HSC were mobilized from bone marrow into 

peripheral blood using granulocyte colony-stimulating factor (G-CSF) in 

healthy donors. These hematopoietic stem cells and endothelial progenitor 

cells, which promote angiogenesis, can be derived from peripheral blood or 

via bone marrow flushing. The latter yields a higher number of CD34+ 

endothelial progenitor cells but is more invasive [8-10]. 

However, using G-CSF to stimulate the release of these cells provides a less 

invasive approach with a high yield of CD34+ cells. Collection of these cells  

does not require hospitalization and is less demanding on the patient. 

Moreover, G-CSF plays a role in endometrial function by expressing various 

cellular factors, which justify its use prior to peripheral blood withdrawal in 

our patients. Recent trials involving cell therapies for endometrial 

pathologies have shown promising results, with a temporary improvement in 

the intrauterine environment and an increase in endometrial thickness when 

combined with Platelet-rich Plasma (PRP)[11]. PRP, a centrifuged human 

blood with high platelet concentration, has been shown to enhance 

endometrial thickness and vascularity through the release of various growth 

factors [12-15].  

With this, we propose a new approach that involves hysteroscopic instillation 

of G-CSFmobilized progenitor cells along with a concentration of platelet-

derived growth factor (Endosera) in the sub-endometrial region. This novel 

method aims to improve endometrial quality in terms of thickness and 

vascularity. 

Case Presentation 

We report the case of a 48-year-old Australian woman with a complex 

clinical history including menstrual irregularities, reproductive difficulties , 

and multiple concur- rent medical conditions. She had been married for 16 

years and sought medical attention following the failure of 6 consecutive 

embryo transfers. The patienthad been dealing with menstrual irregularities  

for the preceding eight years. This was complicated by the presence of a 

unicornuate uterus and uterine fibroids, conditions that pose significant 

challenges to successful pregnancy. Further, she has suffered from Jugular 

Vein Thrombosis (JVT), a relatively rare and potentially life- threatening 

condition. Her clinical scenario was further complicated by several other 

comorbidities. The patient had a long-standing history of hypertension and 

diabetes mellitus, both of which needed ongoing medical management. 

Additionally, she was diagnosed with hypothyroidism, adding another layer 

of complexity to her overall health status was recommended surrogacy. 

Despite these health challenges, she and her partner had been trying to 

conceive, but experienced the failure of six consecutive embryo transfers, 

under- scoring the substantial fertility difficulties they faced. Informed 

consent was obtained from the patient for the report of her clinical data and 

case details. 

Investigations 

Upon referral to our team, the patient had already been subjected to a 

comprehensive range of diagnostic procedures. Our subsequent medical 

interventions included a laparoscopic myomectomy complemented by tubal 

clipping and hysteroscopy, performed in January 2020. These procedures  

revealed a right unicornuate uterus, in addition to a left rudimentary horn and 

streak ovaries on the left side. The Endometrial Receptivity Array (ERA), a 

test critical for enhancing reproductive success rates, was also done. The 

resulting diagnosis confirmed the 

 endometrial receptivitystage to be P+4 ½. 

Progenitor Cell Administration 

The patient was administered Granulocyte Colony-Stimulating Factor (G-

CSF) subcutaneously over two consecutive days (MCD 5&6). On the 

subsequent day, she underwent a progenitor cell administration procedure. 

Sixty milliliters of venous blood was collected and then processed in a sterile 

environment, using Seragen's Selective Enrichment Protocol, to enrich the 

mobilized progenitor cells and concentrate the platelet-derived growth 

factors (16-18). The implantation procedure involved the use of a 2.9 mm 

hysteroscope with an operating channel. An ovum pick-up needle with a 

single lumen was affixed to it for the stem cell implantation. The harvested 

cells and growth factors were then implanted in the sub-endometrial zone 

across all four walls of the cavity, with an equal distribution of 1-1.5 mL in 

each wall (as depicted in Figures 1). Following the procedure, the patient 

was monitored for four hours and then discharged in a stable condition. 

 

Figure 1: Progenitor Cell Implantation via Hysteroscope: Utilizing a 2.9 mm hysteroscope with an operating channel, stem cells and growth 

factors are uniformly distributed in 
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Figure 2: Endometrial thickness reached 7.2mm before ET the sub-endometrial zone's four walls, each receiving 1-1.5 ml. 

Treatment Done and Result 

Subsequently, the patient underwent her 7th embryo transfer at our facility, 

which fol- lowed three sessions of platelet derived concentrated growth 

factor instillation. This course of treatment enhanced the endometrial 

thickness to 6.8mm, demonstrating a bright triple- layer pattern. 

Unfortunately, while this embryo transfers initially resulted in a successful 

pregnancy, it eventually led to a complete spontaneous miscarriage. The 

patient's 8th embryo transfer, performed in September 2020, did not result in 

pregnancy. Despite reaching an endometrial thickness of 7mm after three 

sessions of intrauterine PRP instillations, the transfer did not succeed. As an 

Australian citizen, the patient was unable to opt for international surrogacy 

due to India’s latest surrogacy regulations and ban on the practice. 

Consequently, the remaining alternatives were to improve the endometrial 

environment or pursue a uterine transplantation. Addressing the challenge of 

the patient's thin endometrium, we conducted a hysteroscopic  

subendometrial stem cell instillation in the last week of September 2020. 

However, the planned embryo transfer was delayed due to a positive 

COVID-19 test result. Embryo transfer was performed after a month, 

following the stem cell and PRP instillations. After one cycle, hormone 

replacement therapy (HRT) commenced in 

November 2020, in conjunction with three instillations of activated PRP. 

9thembryo transfer with two blastocysts was performed when the 

endometrial thickness reached 7.2mm on the 20th day (Fig 2). Two weeks 

post-transfer, a positive human chorionic gonadotropin test confirmed the 

success of her 9th embryo transfer. An ultrasound performed four weeks 

post-transfer revealed a gestational sac (Fig 3) and fetal heart beat at six 

weeks. The patient safely returned to Australia at 30 weeks gestation and 

ultimately delivered a healthy baby at 37 weeks, marking a successful 

conclusion to a complex and challenging reproductive journey. 

 

Figure 3: An Ultrasound finding: Presence of a gestational sac and fetal heart beat at six weeks. 

Discussion 

Our study's results align with several previous investigations, suggesting that 

autologous stem cell implantation and platelet-rich plasma (PRP) therapy 

may enhance endometrial thickness and improve clinical pregnancy and live 

birth rates (11-19). In a pioneering human trial (20), patients suffering from 

Asherman's Syndrome (AS) and refractory thin endometrium exhibited 

substantial improvements in endometrial thickness and promising pregnancy 

rates. However, this trial indicated the necessity for interventional radiology 

assistance for the administration into the uterine arterioles. Yet, evidence 

supporting the beneficial effects of stem cell therapy in enhancing 

endometrial receptivity remains inconclusive. More comprehensive studies 

are needed to substantiate these promising preliminary findings. While data 

regarding stem cell therapy and endometrial receptivity are growing, robust 

clinical trials are warranted to definitively elucidate the potential role of this 

therapeutic strategy in treating endometrial disorders (21,22). In the context 

of frozen embryo transfer (FET) cycles, few studies have examined potential 

interventions for thin endometrium. Our case study, despite its limitations as 

a single-patient report, provides valuable proof of concept data supporting 

the feasibility of the proposed treatment approach for thin endometrium 

during FET cycles. Our findings may serve as a catalyst for further research  

into this potential treatment modality, fostering larger, multi-center studies 

to corroborate these preliminary results. 

Conclusion 

The challenge of an endometrial thickness less than 7mm remains a 

significant obstacle in the field of infertility, leading to reduced implantation 

rates. This low implantation rate is often attributed to suboptimal endometrial 

glandular development and impaired angio genesis, resulting in inadequate 

blood supply to the endometrium. The introduction of au- tologous stem cells  

presents a potentially promising solution for women who fail to achieve 

optimal endometrial thickness despite exhausting all available treatment 

options. This novel therapeutic strategy offers a promising avenue for 

endometrial regeneration, making it a focal point of contemporary research. 

The use of stem cells derived from uter- ine or other tissues has been explored 

as a potential approach to aid in endometrial re- generation. With their 

inherent capacity to integrate into damaged tissues, bone marrow- derived 

stem cells (BMSCs) are frequently utilized in cell therapies (19, 21). These 
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cells have demonstrated potential to increase endometrial thickness, restore 

tissue morpholo- gy, and consequently enhance uterine receptivity in some 

cases (21). However, the inva- sive nature of BMSC collection remains a 

significant limitation to their broader use, prompting the search for less 

invasive stem cell sources. Our case report proposes the combined use of two 

minimally invasive yet potent therapeutic strategies to enhance en- dometrial 

receptivity, even when endometrial thickness is not within the optimal range. 

Despite these promising results, it is crucial to continue researching the 

safety, effective- ness, and cost of this treatment modality before integrating 

it into routine IVF procedures. This is especially relevant for women who 

experience recurrent issues with endometrial thickness during their infertility 

treatment journeys. In conclusion, our results echo previous findings 

regarding the potential benefits of autologous stem cell and PRP therapies  

for improving endometrial thickness and receptivity. Nevertheless, larger, 

well-designed studies are necessary to to fully comprehend the potential 

benefits and challenges of this innovative approach and to provide a stronger 

evidence base to support the broader clinical adoption of these interventions .  
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