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Successful live birth of a healthy infant by preimplantation genetic testing for aneuploidy in a couple with recurrent spontaneous abortion: a case report
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Recurrent spontaneous abortion (RSA), characterized by the occurrence of three or more pregnancy losses prior to the 28th week of gestation, stands as a formidable challenge in the realm of assisted reproductive medicine, presenting significant difficulties in both clinical diagnosis and treatment. In recent years, there has been a discernible upward trend in the incidence of RSA, and its etiology is multifaceted and intricate. Pinpointing the root causes of RSA remains an arduous task that urgently demands resolution within the field of reproductive medicine. Through a comprehensive and in-depth analysis of the RSA-related case report, embryonic chromosomal abnormalities were identified as the highest-risk factor. Utilizing preimplantation genetic testing for aneuploidy (PGT-A) technology, an euploid blastocyst was selected for transfer, which led to successful pregnancy and healthy birth. This case holds significant reference value for the clinical treatment of RSA.
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Introduction

Recurrent spontaneous abortion (RSA) is a distressing condition affecting approximately 1% of women attempting pregnancy (1). The definition of RSA refers to the occurrence of three or more pregnancy losses before 28 weeks of gestation in pregnancies with the same sexual partner (1, 2). However, most experts emphasize that two pregnancy losses should warrant attention. Clinically, the etiologies of three and two miscarriages are similar, and their subsequent recurrence rates are also comparable (1). Moreover, the damage incurred by each abortion will reduce the possibility of subsequent pregnancy. The etiology of RSA is complex and multifaceted, with approximately 50% of cases remaining unexplained—referred to as recurrent spontaneous abortion (URSA) (3).

In this study, couples with a 1-year history of secondary infertility sought treatment at the Reproductive Medicine Center of Sun Yat-sen Memorial Hospital. The woman had undergone three cleavage-stage embryo transfers, unfortunately, all of these attempts ended in early spontaneous abortions. Considering the embryonic chromosomal abnormalities observed in the second cycle, preimplantation genetic testing for aneuploidy (PGT-A) was performed. During the subsequent frozen embryo transfer (FET) cycle, a chromosomally normal blastocyst was transferred. The woman then successfully achieved clinical pregnancy and delivered a healthy live infant following regular follow-up.

Based on this distinctive case, we comprehensively detailed the couple's information, relevant examinations, clinical treatments and outcomes. Moreover, we provided an in-depth review of the relevant factors contributing to her RSA.



Case description


Female information

The patient is a 34-year-old woman with a body mass index (BMI) of 22 kg/m2. Her menstrual cycle is usually 6–7 days every 27–28 days, with a moderate amount of bleeding and no dysmenorrhea. In January 2017, she underwent surgical treatment for intramural fibroids in our hospital. Hysteroscopy showed endometrial polypoid hyperplasia, and electroresection was performed. Laparotomy revealed extensive pelvic adhesions. Both fallopian tubes and ovaries were tightly adhered to the pelvic cavity. The fimbria of the right fallopian tube was atretic, and the left one was incompletely atretic with the disappearance of the fimbrial structure. Intraoperative hydrotubation showed that the left fallopian tube was poorly filled, and the right one was blocked. Therefore, myomectomy, pelvic adhesiolysis, and bilateral salpingectomy were performed.

In 1995, she underwent surgical repair for congenital heart disease (ventricular septal defect). In January 2017, echocardiography showed mild mitral and tricuspid regurgitation. She has a history of alcohol allergy. She had one induced abortion due to an unplanned pregnancy.

Physical and gynecological examinations were normal. Cervical cell and HPV tests showed no intraepithelial lesions or malignancies. Her chromosomal karyotype was 46, XX. In July 2017, the basic endocrine test showed: follicle stimulating hormone (FSH)/luteinizing hormone (LH) = 8.6/5.15, estradiol (E2) < 20 ng/L, and CA125 = 16.1 U/ml.



Male information

The male partner of that woman is 43 years old with a BMI of 25.3 kg/m2. He has normal erectile function, normal duration of sexual activity, and normal ejaculation function. In July 2017, the sperm analysis showed that the total sperm count (TSC) is 14 million/ml, progressive motility (PR) is 25%, and the normal morphology rate is 1%. The scrotal ultrasound showed no obvious abnormalities. There is no special information in his past medical history, personal history and reproductive history.

There is a family history of thalassemia. The male partner is diagnosed with male infertility, mild oligospermia, mild asthenospermia, and mild α-thalassemia. His chromosomal karyotype was 46, XY.



History of treatment

The long luteal phase protocol was adopted in the first cycle. Triptorelin (GnRHa, Dabijia, Huiling Company, 3.75 mg) at a dose of 1.25 mg was administered subcutaneously for down-regulation. Fourteen days later, recombinant human follicle-stimulating hormone (r-hFSH, Gonafen, Merck Serrano, 75 IU) was initiated at a subcutaneous injection dose of 150 U per day. After 3 days of administration, hormone levels were measured: E2 was 82 pg/ml and LH was 1.14 mIU/ml. Considering the follicular development, the dose of r-hFSH was increased to 187.5 U per day for subcutaneous injection and administered for four consecutive days. Hormone levels were re-measured: E2 increased to 738 pg/ml and LH decreased to 0.93 mIU/ml. Subsequently, the dose of r-hFSH was adjusted to 150 U per day for subcutaneous injection, and highly purified human menopausal gonadotropin (uHMG, HemeiQi, Huiling Company, 150 U) at a dose of 75 U per day was added for intramuscular injection. After 3 days of combined administration, hormone levels were re-checked: E2 reached 3,131 pg/ml and LH was 1.55 mIU/ml. The administration of 150 U of r-hFSH subcutaneously and 75 U of uHMG intramuscularly was continued for one more day. Then, recombinant human chorionic gonadotropin (rHCG, Aize, Merck Serrano, 250 ug) at a dose of 250 μg was injected subcutaneously for triggering ovulation. Oocyte retrieval was performed 36 h after triggering under the monitoring of transvaginal ultrasound. In the fresh cycle, two cleavage-stage embryos were transferred, but early spontaneous abortion (7 weeks) occurred, and chorionic villus tissue testing was not performed.

Ultra-long GnRH agonist protocol was adopted in the second cycle 1 year later. Triptorelin (GnRHa, Dapagin, Yipu Sheng Company, 3.75 mg) is administered subcutaneously at a dose of 1.25 mg each time. A total of two down-regulation injections are given, with an interval of 15 days between the two administrations. Fourteen days after the last down-regulation, recombinant human follicle-stimulating hormone (r-hFSH, Pulikon, MSD, 300 IU) is used to initiate ovulation induction at a subcutaneous injection dose of 175 U per day for five consecutive days. At this time, the hormone levels are E2 level of 495 pg/ml and LH level of 0.79 mIU/ml. The dosage of r-hFSH is reduced to 100 U per day for subcutaneous injection. Meanwhile, uHMG 75 U is added for intramuscular injection per day, and this regimen is used for 3 days. At this time, the hormone levels change to E2 level of 3,937 pg/ml and LH level of 3.10 mIU/ml. Continue the subcutaneous injection of r-hFSH at 100 U and the intramuscular injection of uHMG at 75 U per day for one more day. Then, human chorionic gonadotropin (HCG, Zhuhai Lizhu Group, 2,000 U) at a dose of 10,000 U is administered intramuscularly for triggering. Oocyte retrieval is performed 36 h after triggering under the monitoring of transvaginal ultrasound. In the fresh cycle, two cleavage-stage embryos were transferred, but early spontaneous abortion (12 weeks) still occurred. The chorionic villus tissue test results showed: 45, X.

After 7 months, GnRH antagonist was adopted in the third cycle. Ovulation induction was initiated with subcutaneous injection of 200 U of r-hFSH per day for 5 days. After that, the hormone levels were measured, showing an E2 level of 902 pg/ml and an LH level of 4.79 mIU/ml. The subcutaneous injection of 200 U of r-hFSH per day was continued. Additionally, gonadotropin-releasing hormone antagonist ganerik acetate (GnRH-A, Eucalyptus, Mercado, 0.25 mg) was subcutaneously injected at a dose of 0.25 mg per day for 3 days. Then, the hormone levels were re-measured, with an E2 level of 2,688 pg/ml and an LH level of 2.26 mIU/ml. The subcutaneous injection of 200 U of r-hFSH per day was continued for one more day. Then, 10,000 U of HCG was intramuscularly injected, and 0.1 mg of triptorelin (GnRHa, Dafirin, Iproxen, 0.1 mg) was subcutaneously injected for triggering. Oocyte retrieval was performed under transvaginal ultrasound monitoring 36 h after triggering. In the fresh cycle, one cleavage-stage embryo was transferred, unfortunately, early spontaneous abortion recurred (9 weeks), and chorionic villus tissue testing was not performed.

Ovulation induction protocol was adopted in FET cycle 2 years later. Intramuscular injection of urinary gonadotropin (HMG, Zhuhai Lizhu Group, 75 IU) was used for ovulation induction treatment at a dosage of 75 U per day via intramuscular injection. After four consecutive days of initial administration, follicular monitoring was carried out, revealing that the largest follicle on the left side had a diameter of 8.5 mm, and the largest follicle on the right side also measured 8.5 mm in diameter. Based on these monitoring results, HMG treatment was continued for another 5 days. Subsequently, hormone level detection and follicular monitoring were performed. The hormone values were E2 level of 244 pg/ml, LH level of 85.15 mIU/ml, and P level of 0.49 ng/ml. Follicular monitoring showed that the diameter of the largest follicle on the left side increased to 18.0 mm, while the largest follicle on the right side remained at 8.5 mm. Meanwhile, the thickness of the endometrium was 11.2 mm, with a classification of type A. One day after the above monitoring results, luteal support treatment was initiated, with a treatment cycle lasting for 17 days. The specific medication regimen was as follows: progesterone injection (Guangzhou Baiyunshan Mingxing, 20 mg) was administered at a dosage of 40 mg per day via intramuscular injection, dydrogesterone tablets (Dafu Tong, Abbott Laboratories, 10 mg) were taken orally at a dosage of 10 mg, with three times a day. On the sixth day after the start of luteal support treatment, a Day 6 frozen blastocyst that passed chromosomal screening and was deemed available was thawed and transferred. The woman attained a successful pregnancy and delivered a healthy infant in the FET cycle.



Embryo morphological evaluation

Accordingly, the scoring format was replaced with a numerical shorthand that sequentially represents cell number, stage-specific cell size, and fragmentation (4). For example, ″811″ was defined to embryos with 8 cells and symmetrical stage-specific cell size and less than 10% fragmentation. ″721″ was defined to embryos with 7 cells and unsymmetrical stage-specific cell size and less than 10% fragmentation.

Blastocysts morphology was evaluated according to the scoring system established by Gardner and Schoolcraft (5). Briefly, blastocysts were scored according to their expansive degree and hatching status, as below: (1), an early blastocyst with a blastocoels cavity which is less than half of the embryo volume; (2), a blastocyst with a blastocoels that is half of or larger than half of the embryo volume; (3), a blastocyst with a blastocoel that is full of the whole embryo; (4), an expanded blastocyst with a blastocoel filling the embryo and a thinning zona pellucida; (5), a hatching blastocyst with the trophectoderm beginning to extrude from the zona pellucida; and (6), a hatched blastocyst which has completely escaped from the zona pellucida. In addition, according to the development condition of inner cell mass and trophectoderm, the blastocysts graded as 3–6 was assessed as follows: for the inner cell mass: (A), numerous cells packed tightly; (B), several cells loosely grouped; or (C), only very few cells; for the trophectoderm: (A), large numbers of cells forming a cohesive epithelium; (B), few cells forming a loose epithelium; or (C), very few large cells.




Clinical results

This couple underwent a total of three intracytoplasmic sperm injection (ICSI) cycles. All the treatment-related details were comprehensively presented in Table 1, encompassing the quantity of retrieved oocytes, the progress of embryo development, embryo transfer procedures, and the clinical pregnancy outcomes. Meanwhile, Figure 1 showed the images of the embryos transplanted in each cycle.



TABLE 1 Summary of all treatment cycles for the couple.



	Cycle
	Number of Retrieved oocytes
	2PN rate
	Day 3 available Embryo rate
	Day 3 high-quality Embryo rate
	Embryo transfer
	Clinical pregnancy Outcome
	Abnormal pregnancy outcome





	The first cycle
	16
	25.00% (4/16)
	75.00% (3/4)
	25.00% (1/4)
	811,721
	Positive
	Early spontaneous abortion (7 weeks)



	The second cycle
	13
	23.08% (3/13)
	100% (3/3)
	66.67% (2/3)
	811,721
	Positive
	Early spontaneous abortion (12 weeks)



	The third cycle
	14
	42.86% (6/14)
	83.33% (5/6)
	33.33% (2/6)
	811
	Positive
	Early spontaneous abortion (9 weeks)



	FET cycle
	–
	–
	–
	–
	5BB (46, XN)
	Positive
	–




	2PN, 2 pronucleus; FET, frozen-thawed embryo transfer.








[image: Images of embryo development in each embryo transfer cycle. A1 and A2 display cleavage-stage embryos of the first transfer cycle. B1 and B2 show cleavage-stage embryos of the second transfer cycle. C displays cleavage-stage embryo of the third transfer cycle, while D reveals a blastocyst of the fourth transfer cycle.]
FIGURE 1
Images of the embryos transplanted per cycle. (A1,A2) The first cycle; (B1,B2) the second cycle; (C) the third cycle; (D) FET cycle.




Discussion

The woman experienced early spontaneous abortions in all three of embryo transfer procedures. The 45, X karyotype identified in chorionic villi of the second cycle may be the underlying etiology. This finding aligned with previous study showing that the proportion of embryonic chromosomal abnormalities in patients with RSA exceeded 40%, which was one of the main factors inducing early abortion (6). Additionally, it has been reported that monosomy X (45, X) was associated with pregnancy loss in humans (7). The more times an abortion occurs, the higher the probability of subsequent abortions (3). Among the known causes of recurrent abortion, embryonic chromosomal abnormalities remain the most common trigger (3). Therefore, for subsequent cycles, PGT-A is recommended to reduce the risk of chromosomally abnormal embryos. When PGT is used to screen out and discard “inferior” embryos, the abortion rate after transplantation decreases significantly (3). Just as in this woman's FET cycle, the transfer of a chromosomally normal blastocyst that had undergone PGT screening resulted in a successful pregnancy and the live birth of a healthy infant, thereby confirming that embryonic chromosomal abnormalities were indeed the primary cause of her three early spontaneous abortions.

A recent study comprehensively analyzed the risk factors for spontaneous abortion after successful pregnancy in patients who underwent laparoscopic surgery for uterine fibroids. The results showed that patients who have undergone laparoscopic surgery for uterine fibroids faced a high risk of spontaneous abortion after successful pregnancy, with age >35 years, uterine fibroid duration >3 years, abnormal uterine cavity morphology after surgery, history of abortion, and fallopian tube obstruction being the risk factors (8). Based on the above-mentioned research, the woman has also undergone myomectomy, there were other relevant factors (except for embryonic chromosomal abnormalities) that may contribute to spontaneous abortion, which warranted further analysis. Her history of uterine fibroids spans less than 1 year and her uterine cavity morphology is normal, thus ruling out the risk factors of uterine fibroid duration >3 years and abnormal uterine cavity structure. Additionally, since she underwent embryo transfer after bilateral salpingectomy, the risk factor of fallopian tube obstruction is also excluded. The patient was 34 years old during her first treatment cycle and over 35 when initiating the second cycle. This age transition may contribute to her risk of spontaneous abortion, though it is unlikely to be the primary risk factor. Evidence for this lied in her experience with a FET cycle: despite being over 35 at the time, she achieved a successful pregnancy and delivered a healthy infant after transferring a chromosomally normal blastocyst. This further confirmed that embryonic chromosomal abnormalities were the main cause of her recurrent spontaneous abortions.

There was evidence indicating that obesity increased the risk of abortion in assisted reproduction (9). Furthermore, an increasing BMI has also been associated with a heightened risk of euploid abortion (10–12). Stanekova et al. have also demonstrated that a high BMI significantly increased the risk of abortion, independent of maternal age and embryo health status (13). The woman's BMI was 22 kg/m2, which falls within the normal range. Therefore, her BMI can be ruled out as a high-risk factor for RSA.

Chronic endometritis (CE) is a form of chronic pelvic inflammatory disease linked to infertility, RSA, and other related conditions (14). As a specific type of endometritis, it exerts a notable impact on woman fertility despite presenting with mild clinical symptoms. In patients with RSA, the incidence of CE varies, ranging from 10% to 60% (15). The woman had no evidence of chronic endometritis; thus, her RSAs were not attributable to this factor.

In general, mycoplasma does not induce local infectious symptoms. However, when exposed to certain triggering factors, it can cause retrograde infection, leading to cervicitis, endometritis, urethritis, and salpingitis in women. These conditions directly jeopardize the normal development of early embryos, potentially resulting in abortion (16). The woman showed no evidence of mycoplasma infection or other complications arising therefrom; therefore, this risk factor has also been ruled out as a cause of her RSAs.

While RSA has long been linked to maternal factors, research increasingly highlights the role of paternal contributions—specifically, sperm DNA integrity—in pregnancy success (17). A recent study demonstrated that the integrity of sperm chromatin structure was correlated with RSA (17), aligning with previous research that has also established an association between sperm DNA fragmentation index and RSA (18). Unfortunately, the male partner did not undergo sperm DNA fragmentation testing, so whether this fragmentation rate constituted a high-risk factor for RSA cannot be addressed.

Fetal development is influenced not only by genetics but also by external factors. Ye et al.'s multivariate analysis identified physical labor, exposure to toxic decoration materials, and PM pollution as independent risk factors for RSA (19). The couple denied heavy physical labor, exposure to toxic materials, or air pollution; thus, these external factors were not the cause of their RSAs.

In conclusion, early RSA following assisted reproductive technology (ART) exacerbates both the psychological distress and economic burden of the couple. Clinicians and embryologists conducted a comprehensive analysis of the couple's treatment course to identify the etiological factors underlying RSA. The final analysis revealed that embryonic chromosomal abnormalities constitute the most probable high-risk factor. Consequently, therapeutic strategies were promptly adjusted, with the integration of PGT-A to select chromosomally normal embryos for transfer, thereby achieving successful pregnancy and healthy live birth. This case report provides important clinical references for the assisted reproductive treatment of patients with RSA despite normal chromosomes.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by Institutional Ethical Committee of Sun Yat-sen Memorial Hospital. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required from the participants or the participants’ legal guardians/next of kin in accordance with the national legislation and institutional requirements. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

YZ: Conceptualization, Investigation, Writing – original draft. ZM: Investigation, Writing – original draft. RL: Formal analysis, Funding acquisition, Writing – review & editing. ZL: Writing – original draft, Formal analysis. NO: Project administration, Writing – original draft. HC: Project administration, Writing – review & editing. HZ: Writing – review & editing, Project administration, Supervision, Writing – original draft.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. The project received support from the Sun Yat-sen Pilot Scientific Research Fund (Grant Number: YXQH202524), National Natural Science Foundation of China (Grant Number: 82360311), Postdoctoral Research Foundation of China (Grant Number: 2020M673645XB) and Guangdong Basic and Applied Basic Research Foundation (Grant Number: 2018A030313911).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References


	1. Deng T, Liao X, Zhu S. Recent advances in treatment of recurrent spontaneous abortion. Obstet Gynecol Surv. (2022) 77(6):355–66. doi: 10.1097/OGX.0000000000001033


	2. Zhao AM, Li CC. The current status and future of diagnosis and treatment for recurrent miscarriage. Chin J Pract Gynecol Obstet. (2020) 36(11):1033–5. doi: 10.19538/j.fk2020110101


	3. Zeng ZH, Yang YH. Etiological differences between unexplained recurrent implantation failure and unexplained recurrent spontaneous abortion. J Reprod Med. (2022) 31(7):998–1003. doi: 10.3969/j.issn.1004-3845.2022.07.024


	4. Alpha Scientists in Reproductive Medicine and ESHRE Special Interest Group of Embryology. The Istanbul consensus workshop on embryo assessment: proceedings of an expert meeting. Hum Reprod. (2011) 26(6):1270–83. doi: 10.1093/humrep/der037


	5. Gardner DK, Schoolcraft WB. Culture and transfer of human blastocysts. Curr Opin Obstet Gynecol. (1999) 11(3):307–11. doi: 10.1097/00001703-199906000-00013


	6. Yang HX, Feng JJ, Zhang QX, Hao RE, Yao SX, Zhao R, et al. A case report of spontaneous abortion caused by brucella melitensis biovar 3. Infect Dis Poverty. (2018) 7(1):31–5. doi: 10.1186/s40249-018-0411-x


	7. Suntharalingham JP, Del Valle I, Buonocore F, Mc Glacken-Byrne SM, Brooks T, Ogunbiyi OK, et al. The transcriptomic landscape of monosomy X (45, X) during early human fetal and placental development. Commun Biol. (2025) 8(1):249. doi: 10.1038/s42003-025-07699-4


	8. Zhao YX, Chen XF, Li YH, Luo JQ. Analysis of risk factors for spontaneous abortion after successful pregnancy in patients who underwent laparoscopic myomectomy. Matern Child Health Care China. (2024) 39(21):4265–8. doi: 10.19829/j.zgfybj


	9. Metwally M, Ong KJ, Ledger WL, Li TC. Does high body mass index increase the risk of miscarriage after spontaneous and assisted conception? A meta analysis of the evidence. Fertil Steril. (2008) 90:714–26. doi: 10.1016/j.fertnstert.2007.07.1290


	10. Kroon B, Harrison K, Martin N, Wong B, Yazdani A. Miscarriage karyotype and its relationship with maternal body mass index, age, and mode of conception. Fertil Steril. (2011) 95:1827–9. doi: 10.1016/j.fertnstert.2010.11.065


	11. Boots CE, Bernardi LA, Stephenson MD. Frequency of euploid miscarriage is increased in obese women with recurrent early pregnancy loss. Fertil Steril. (2014) 102:455–9. doi: 10.1016/j.fertnstert.2014.05.005


	12. Tremellen K, Pearce K, Zander-Fox D. Increased miscarriage of euploid pregnancies in obese women undergoing cryopreserved embryo transfer. Reprod Biomed Online. (2017) 31:90–7. doi: 10.1016/j.rbmo.2016.09.011


	13. Stanekova V, Woodman RJ, Tremellen K. The rate of euploid miscarriage is increased in the setting of adenomyosis. Hum Reprod Open. (2018) 2018(3):hoy011. doi: 10.1093/hropen/hoy011


	14. Shu SN, Ye H, Liu CC, Zhu WJ, Xu MF. Research progress of chronic endometritis and reproduction-related diseases. Chin J Reprod Contracept. (2021) 41(10):893–7. doi: 10.3760/cma.j.cn101441-20200416-00216


	15. Yang FN, Wei ZL, Wang J, Wang C, Wang F. Research progress in the diagnosis of chronic endometritis. Chin J Fam Plann Gynecol. (2023) 15(4):3–6. doi: 10.3969/j.issn.1674.4020.2023.04.01


	16. Ozturk S, Yildiz S, Dursun P, Yener Ilce B, Kaymaz O. Mycoplasma hominis profile in women: culture, kit, molecular diagnosis, antimicrobial resistance, and treatment. Microb Pathog. (2019) 135:103635. doi: 10.1016/j.micpath.2019.103635


	17. Yu H, Shi CY, Zhan CW, Wang C, Chen J. Association of sperm DNA fragmentation with higher miscarriage rates in non-male factor infertility reproductive cycles. Transl Androl Urol. (2025) 14(5):1456–65. doi: 10.21037/tau-2025-322


	18. Li JQ, Luo L, Diao JY, Li YH, Zhang SM, Chen LT, et al. Male sperm quality and risk of recurrent spontaneous abortion in Chinese couples: a systematic review and meta-analysis. Medicine (Baltimore). (2021) 100(10):e24828. doi: 10.1097/MD.0000000000024828


	19. Ye XY, Ruan YF, Tao SP, Qin YF. Etiology of women with recurrent miscarriage and the analysis of chromosomal abnormalities of embryos after abortion. Chin J Fam Plann. (2020) 28(11):1844–7. doi: 10.3969/j.issn.1004-8189.2020.11.028






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Successful live birth of a healthy infant by preimplantation genetic testing for aneuploidy in a couple with recurrent spontaneous abortion: a case report

		Introduction



		Case description



		Female information



		Male information



		History of treatment



		Embryo morphological evaluation











		Clinical results



		Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher's note



		References




















OPS/images/cover.jpg
& frontiers | Frontiers in Reproductive Health

Successful live birth of a healthy infant by
preimplantation genetic testing for aneuploidy
in a couple with recurrent spontaneous
abortion: a case report








OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Reproductive Health





OPS/images/frph-07-1627160-g001.jpg





