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Objective: This study aimed to assess the impact of performing diagnostic hysteroscopy prior to the first in vitro fertilization (IVF) cycle on clinical pregnancy rates and live birth rates.

Methods: A retrospective descriptive study was conducted from October 2019 to March 2023 at Qingdao Women and Children's Hospital, China. The study population included women under 45 years old with ultrasonographically normal uterine cavities who were undergoing their first fresh embryo transfer through in vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI). Primary outcomes included: (1) prevalence of abnormal uterine findings detected by hysteroscopy, and (2) comparative analysis of reproductive outcomes between hysteroscopy and non-hysteroscopy groups.

Results: Among patients undergoing hysteroscopy, 49.63% patients exhibited abnormal uterine findings, with endometrial polyps being the most common pathology (30.03%). A significantly lower rate of good-quality embryos was observed in the hysteroscopy group compared to the non-hysteroscopy group (50.38% vs. 75.11%, p < 0.05). After adjusting for embryo quality, age, BMI, AMH, duration of infertility, and endometrial thickness, multivariable analysis confirmed that the hysteroscopy group had a significantly higher clinical pregnancy rate (OR: 1.51, 95% CI: 1.142–1.997, P = 0.004) compared to the non-hysteroscopy group. In the subgroup, the clinical pregnancy rate in these two groups (the endometrial polyp group 63.49%, p = 0.014; the chronic endometritis group 64.12%, p = 0.032) was significantly higher. No statistically significant difference in live birth rate was observed between the groups.

Conclusions: Diagnostic hysteroscopy effectively identifies and facilitates treatment of intrauterine abnormalities in IVF/ICSI candidates to optimize endometrial receptivity. And performance of hysteroscopy prior to IVF is significantly associated with increased clinical pregnancy rates. These findings support the recommendation for pre-transfer hysteroscopic evaluation in the first embryo transfer cycles.
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Introduction

The success of embryo implantation is a complex condition that depends on numerous mechanisms regarding its occurrence and evolution. Implantation failure could be due to a variety of factors, including embryo quality, uterine receptivity, and other unexplained cases (1). Notably, endometrial receptivity is estimated to account for up to two-thirds of the embryo implantation failure, with uterine cavity abnormalities—such as endometrial polyps, chronic endometritis, or intrauterine adhesions—serving as a primary compromising factor (2, 3). Therefore, evaluating and assessing the uterine cavity constitute some of the most fundamental and crucial steps in the examination of infertile women. This is because the normal anatomy of the uterine cavity is indispensable for the endometrium's physiological function, which in turn is vital for the occurrence of pregnancy. Clinically, we commonly use ultrasound to detect uterine cavity lesions. Sometimes, in order to further find the uterine cavity lesions, three-dimensional ultrasound can also be performed. Some researchers point that three-dimensional ultrasound with advantages of giving better spatial orientation, non-invasive, pain free, can serve as an alternative to hysteroscopy for screening endouterine lesions (4, 5). Moreover, this research reveals that there is no statistically significant edge of hysteroscopy compared to three-dimensional ultrasound, for 50% of patients with a normal uterine cavity, hysteroscopy may be regarded as unnecessary (5). However, three-dimensional ultrasound, saline infusion sonohysterography, and hysterosalpingography might not be adequate to detect and treat minor lesions within the uterine cavity, such as endometrial congestion, tiny endometrial polyps, and mild intrauterine adhesions (6, 7). We need hysteroscopy to observe the endometrium more directly and accurately. In addition, hysteroscopy is advantageous as it can be used to execute endometrial biopsy and treatment. However, a recent study (8) suggest that performing hysteroscopy before assisted reproductive technology (ART) procedures does not improve the pregnancy outcomes. Therefore, the efficacy of hysteroscopy prior to assisted reproductive technique (ART) remains controversial.

In our study, pregnancy outcomes of the first IVF cycles were retrospectively analyzed when the embryo transfer was performed that applied with or without hysteroscopy to evaluate the pre-IVF uterine cavity.



Material and methods


Patients

This study was conducted on a retrospective analysis of patients who performed fresh embryo transfer through in vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI) for the first time due to infertility from Qingdao women and children's Hospital, Shandong, China.

We collected a total of 2,014 patients under 45 years-old with infertility who had normal uterine cavity examined by ultrasound from October 2019 to March 2023. The inclusion criteria were formulated using infertility as the primary diagnosis and hysteroscopy as the diagnostic or operative procedure.

Exclusion criteria: (1) Age >45 years-old, or age < 20 years-old. (2) Patients with diagnosed uterine anomalies. (3) Cases of premature ovarian failure. (4) History of any previous uterine surgery and IVF/ICSI treatment. (5) Cervical stenosis and inability to perform hysteroscopy.



Hysteroscopy and treatment/management

Hysteroscopy was performed during the early proliferative phase in the outpatient clinic with anesthesia using by a 3.5 mm Olympus hysteroscope with a 30° view. Saline distension medium was used. Patients were operated only for 15–30 min and no complications were experienced. The hysteroscopic images of all patients were jointly diagnosed by two experienced doctors. Endometrial biopsy was performed in all patients for pathological verification.

Endometrial polyps or intrauterine adhesions detected during surgery were excised with micro-scissors or micro-forceps. In cases requiring adhesiolysis, postoperative estrogen therapy was administered to promote endometrial regeneration.

Hysteroscopic evaluation revealed characteristic features of chronic endometritis, including endometrial strawberry appearance, focal or diffuse endometrial hyperemia, micro-polyps, and stromal edema (9, 10). The histopathological diagnosis of CE was confirmed by the presence of ≥1 plasma cell or CD138-immunopositive cells per 10 high-power fields (HPFs) (11). During the procedure, CE-associated lesions such as micro-polyps and hyperemic endometrium were precisely resected using micro-scissors. Postoperatively, patients routinely received a 14-day course of doxycycline as anti-inflammatory therapy (12).



The ovarian stimulation protocol and embryo transfer

The ovarian stimulation protocol was individualized based on the patient's age and ovarian reserve, typically employing either an antagonist protocol or a Long GnRH agonist protocol. Gonadotropins were administered at individualized doses based on patient response, with human chorionic gonadotropin (hCG, 6,000–8,000 IU) triggering final oocyte maturation.

In long protocols, the GnRH agonist is administered either on the day 2 of menstruation, or during the luteal phase. A GnRH antagonist was added when dominant follicle reached ≥12–14 mm, or LH >10 IU/L or LH doubled baseline, or E2 ≥1,100 pmol/L, and continued daily until hCG administration. Following oocyte retrieval and fertilization, embryos were transferred on day 3 or day 5.



Criteria for embryo transfer cancellation

Criteria for embryo transfer cancellation: (1) On the day of HCG administration, E2 > 15,000 pmol/L, and the number of follicles ≥14 mm in diameter in both ovaries is ≥15. (2) The number of follicles ≥12 mm in diameter in both ovaries is ≥20. (3) Any of the following ultrasound findings: endometrial thickness ≤ 0.6 cm or thickness >1.6 cm with heterogeneous or mass-like echogenicity, without ruling out endometrial lesions such as intrauterine adhesions or endometrial polyps; untreated communicating hydrosalpinx; endometrial separation or intrauterine fluid accumulation, or persistent vaginal bleeding for more than 8 days with endometrial recovery time < 7 days. (4) Serum progesterone level ≥5 nmol/mL on the day of HCG administration. (5) Patients with asynchronous endometrial development after ≤ 6 days of Gn medication. (6) Patients undergoing PGT (preimplantation genetic testing). (7) Patients with poor ovarian reserve, or those with uterine fibroids or adenomyosis planning for surgery, who are undergoing embryo accumulation. (8) Patients undergoing fertility preservation. (9) Incomplete preoperative test results or abnormal conditions requiring treatment, such as vaginitis, acute genitourinary infection, or acute infectious diseases.



Criteria for a good embryo

Criteria for a good embryo day 3 include: (1) Origin from a normally fertilized zygote. (2) 7 to 9 cells on day 3. (3) Cell size consistent with the developmental stage. (4) Less than 10% fragmentation. (5) No multinucleation (13).

Criteria for a high-quality blastocyst: must be Gardner Stage 3 or above, excluding any grade C for inner cell mass or trophectoderm (14).



Groups

Based on the patients' financial situation and personal preferences, they were divided into two groups: the hysteroscopy group and the non-hysteroscopy group. Among them, 1,209 patients performed hysteroscopy, while 805 patients did not. In the hysteroscopy group (study group), 752 patients proceeded with embryo transfer, whereas 331 patients in the non-hysteroscopy group underwent embryo transfer (control group). According to the hysteroscopic findings and endometrial pathology with immunohistochemistry, patients were divided into four groups: normal uterine cavity (n = 359), endometrial polyp (n = 241), chronic endometritis (CE) (n = 131), intrauterine adhesion and others (n = 21) (Figure 1).
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FIGURE 1
 Flow chart of all participants' enrollment and group allocation.




Outcomes

The proportion of normal and abnormal diagnosis in hysteroscopy was analyzed. The pregnancy outcomes of fresh cycle embryo transplantation were compared between patients who underwent hysteroscopy and those who did not. The baseline (age, BMI, AMH, infertility years), endometrial thickness, good embryo rate, clinical pregnancy rate, live birth rate and abortion rate were compared among the groups. A further multivariable binary logistic regression analysis was conducted to assess the factors associated with pregnancy outcomes.



Statistical analysis

All parameters were evaluated and processed in IBM SPSS Statistics software, version 29. The values of the continuous variables are expressed herein as mean (SD) and absolute (%) frequencies. The between-group differences were compared by using the independent samples t-test and chis-quare test. Statistical significance was defined as P < 0.05. A multivariable binary logistic regression analysis was performed to identify the independent factors associated with pregnancy outcomes. Statistical results were generated using pie charts and tables, adding to the processing graphs obtained with Microsoft Office Excel 2007.




Results

Among the 1,209 study participants, hysteroscopy identified uterine cavity pathologies in 605 women (49.63%) and a normal uterine cavity in 600 women (50.37%). Endometrial polyps were the most prevalent pathological finding, detected in 30.03% of case (Figure 2).
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FIGURE 2
 Proportion of normal and abnormal hysteroscopy.


Among 1,083 patients who underwent embryo transfer, 752 (69.4%) received hysteroscopy before transplantation, while 331 (30.6%) did not. There were no differences in age, BMI, AMH, or infertility years between the hysteroscopy group and the non-hysteroscopy group. In the subgroup analysis, due to the limited sample size (n = 21) in the intrauterine adhesion (IUA) subgroup, patients with IUA in the study group demonstrated significantly lower AMH levels compared to the control group (0.91 ± 0.47 ng/mL vs. 3.53 ± 2.80 ng/mL, p = 0.001; Table 1).

TABLE 1 Characteristics of embryo transfer patients.




	Group
	No. of patients
	Age (years)
	BMI (kg/m2)
	AMH (ng/ml)
	Infertility years





	Non-hysteroscopy
	331
	32.70 ± 4.38
	23.14 ± 3.46
	3.53 ± 2.80
	3.49 ± 2.51



	Hysteroscopy
	752
	33.06 ± 4.31
	23.14 ± 3.21
	3.59 ± 2.72
	3.40 ± 2.33



	Normal uterine cavity
	359
	33.36 ± 4.50
	23.21 ± 3.10
	3.51 ± 2.76
	3.40 ± 2.32



	Endometrial polyp
	241
	32.73 ± 4.18
	23.06 ± 3.31
	3.61 ± 2.56
	3.58 ± 2.35



	Chronic endometritis
	131
	32.63 ± 3.92
	22.93 ± 3.32
	4.07 ± 2.85
	3.18 ± 2.34



	Intrauterine adhesion and others
	21
	34.48 ± 4.21
	24.21 ± 3.29
	0.91 ± 0.47*
	2.71 ± 2.10





*p < 0.05, compare with control.




The clinical pregnancy rate in the hysteroscopic group was slightly higher than that in the non-hysteroscopic group. While no statistically significant differences were observed in clinical pregnancy rates (58.24% vs. 53.17%, p = 0.12) or live birth rates (47.34% vs. 44.11%, p = 0.326) between the hysteroscopy and non-hysteroscopy groups, the hysteroscopy group demonstrated a significantly lower good-quality embryo rate (50.38% vs. 75.11%, p < 0.05). In the hysteroscopic subgroup, the clinical pregnancy rate of the chronic endometritis was the highest, followed by the endometrial polyp group, and the intrauterine adhesion group was the lowest. Compared to the non-hysteroscopy group, although the good-quality embryo rate was lower in both the endometrial polyp and the chronic endometritis group, the clinical pregnancy rate in these two groups (the endometrial polyp group 63.49%, p = 0.014; the chronic endometritis group 64.12%, p = 0.032) was significantly higher than that in the non-hysteroscopy group. The rate of good-quality embryos in the endometrial polyp group and the endometritis group was significantly lower than that in the non-hysteroscopy group the endometrial polyp group 49.08%, p < 0.001; the chronic endometritis group 43.96%, p < 0.001. The miscarriage rate of these two groups was also slightly higher than that in the non-hysteroscopy group, but the difference was not statistically significant. No statistically significant difference in the live birth rate was observed among all groups. No statistically significant difference in endometrial thickness was observed between the hysteroscopy and non-hysteroscopy groups. In subgroup analyses, both the normal uterine cavity and intrauterine adhesion (IUA) subgroups showed significantly thinner endometrium compared to the non-hysteroscopy group (p < 0.05), but all measurements remained within the normal range (7–12 mm) (Table 2).

TABLE 2 Comparison of outcomes between embryo transfer groups.




	Group
	No. patients of embryo transferred
	Endometrial thickness (mm)
	Good embryo rate D3
	Good blastocyst rate
	No. patients of clinical pregnancy
	Clinical pregnancy rate
	No. patients of miscarriage
	Miscarriage rate
	No. patients of live birth
	Live birth rate
	No. patients of ectopic pregnancy





	Non-hysteroscopy
	331
	10.38± 1.72
	75.11%
	92.94%
	176
	53.17%
	25
	14.20%
	146
	44.11%
	5



	Hysteroscopy
	752
	10.16± 1.56
	50.38%*
	90.57%
	438
	58.24%
	75
	17.12%
	356
	47.34%
	8#



	Normal uterine cavity
	359
	9.95 ± 1.46*
	53.50%*
	86.96%
	190
	52.92%
	25
	13.16%
	160
	44.57%
	6#



	Endometrial polyp
	241
	10.57± 1.60
	49.08%*
	90.91%
	153
	63.49%*
	30
	19.61%
	122
	50.62%
	1



	Chronic endometritis
	131
	10.19± 1.42
	43.96%*
	95.24%
	84
	64.12%*
	17
	20.24%
	66
	50.38%
	1



	Intrauterine adhesions and others
	21
	8.70 ± 2.25*
	52.00%*
	100%
	11
	52.38%
	3
	27.27%
	8
	38.10%
	0





*p < 0.05, compare with control; #Heterotopic pregnancy: one case.




Hysteroscopy before IVF significantly increases the clinical pregnancy rate (OR: 1.51, 95% CI: 1.142–1.997 P = 0.004), compared with the control group. Age is significantly negatively correlated with pregnancy outcomes (OR: 0.93, 95% CI: 0.904–0.96, P < 0.001), whereas high-quality embryos are significantly positively correlated with pregnancy outcomes (OR: 1.881, 95% CI: 1.407–2.515, P < 0.001). No significant differences in the BMI, AMH, infertility years and endometrial thickness were observed between groups (Table 3).

TABLE 3 Association among hysteroscopy, age, BMI, AMH, infertility years, good embryo, and clinical pregnancy (multivariable binary logistic regression analysis).




	Reference group: non-hysteroscopy



	Variable
	B
	OR
	95%CI for OR
	P-value





	Hysteroscopy
	0.412
	1.51
	1.142; 1.997
	0.004



	Age
	−0.071
	0.932
	0.904; 0.96
	< 0.001



	BMI
	0.032
	1.032
	0.993; 1.073
	0.107



	AMH
	−0.041
	0.96
	0.916; 1.006
	0.088



	Infertility years
	−0.028
	0.972
	0.922; 1.025
	0.291



	Endometrial thickness
	0.014
	1.014
	0.953; 1.08
	0.651



	Good embryos
	0.632
	1.881
	1.407; 2.515
	< 0.001








Discussion

Hysteroscopy is widely acknowledged as the “gold standard” test for assessing the uterine cavity (15). While first-line imaging like transvaginal ultrasound is recommended for detecting endometrial polyps (Level B) (16), it may miss small lesions. Although three-dimensional ultrasound offers advantages over conventional methods, its diagnostic accuracy (sensitivity: 68.2%; specificity: 91.5%) remains inferior to hysteroscopy (7), which demonstrates the highest diagnostic precision in infertile patients with suspected polyps (Level B) (16). Hysteroscopy not only works as a direct and accurate diagnostic tool, but also provides a therapeutic approach for identified pathologies, including intrauterine abnormalities, submucous myomas, and adhesions—all of which are potential major contributors to implantation failure. Notably, our study revealed that while a half of the patients showed no abnormal lesions by ultrasound, hysteroscopy still detected subtle uterine cavity lesions. Our result agrees with prior research that used hysteroscopy as the gold standard after 3D ultrasound and identified a normal uterine cavity in 50% of the patients (5). The most prevalent findings were endometrial polyps and endometritis, both of which are known to compromise embryo implantation success and reducing pregnancy rates (17–19). Hysteroscopy not only enables direct visualization and diagnosis of such intrauterine pathologies but also permits immediate intervention, such as polypectomy, to eliminate factors detrimental to implantation. Supporting this approach, a recent study confirmed that hysteroscopic polypectomy significantly improves IVF outcomes—in terms of both clinical and total pregnancy rates—in women with suspected endometrial polyps and a history of prior IVF failure (20). Furthermore, a recent review underscores the importance of diagnostic hysteroscopy and endometrial receptivity assessment as key strategies to improve implantation rates (21).

Our study found that there was no significant difference in pregnancy rates between the hysteroscopy and non-hysteroscopy groups. However, the non-hysteroscopy group exhibited a significantly higher good-quality embryo rate. Notably, if embryo quality had been comparable between the two groups, the hysteroscopy group might have a higher pregnancy rate than the control group. Therefore, a multivariable regression analysis was performed in our study, and the results showed that a 1.51-fold higher odds of clinical pregnancy in the hysteroscopy group compared to the non-hysteroscopy group (OR: 1.51, 95% CI: 1.142–1.997, P = 0.004). This observation aligns with existing evidence, including a meta-analysis indicating that pre-IVF hysteroscopy particularly when performed immediately before treatment initiation can significantly enhance reproductive outcomes in asymptomatic patients (22). And another meta-analysis demonstrated that patients undergoing hysteroscopy prior to initiating IVF cycles had significantly higher clinical pregnancy rates compared to controls (OR 1.62, 95% CI 1.15–2.29; I2 = 62%). These findings suggest that hysteroscopy before IVF may enhance clinical pregnancy outcomes in first-time IVF attempts (23). Furthermore, Kamath demonstrated that pre-IVF screening hysteroscopy may improve clinical pregnancy rates, particularly benefiting women with two or more prior IVF failures based on subgroup analyses (24). Additionally, a previous systematic review has demonstrated that diagnostic hysteroscopy prior to IVF/ICSI may improve live birth rates (LBR) in women with recurrent implantation failure (RIF) compared to non-hysteroscopy controls. Through hysteroscopy, uterine lesions can be visually detected and corresponding treatments can be performed to improve endometrial receptivity, thereby increasing the clinical pregnancy rate. However, this review also suggests hysteroscopy provides no significant benefit when performed before a first IVF cycle (25). Moreover, a retrospective study suggested that hysteroscopy before transplantation did not improve the pregnancy rate (8). Nevertheless, these study's conclusions should be interpreted with caution as it did not account for potential confounding factors, particularly embryo quality—a critical determinant of reproductive outcomes. The study's analysis was limited to the number of embryos transferred. It did not extend to a comparison of embryo quality or a further analysis of the hysteroscopy subgroup. It is well-established in reproductive medicine that embryo quality represents the most critical determinant of successful implantation (26–29). So in consideration of embryonic factors, our multivariable regression analysis demonstrated that pre-IVF hysteroscopy and high-quality embryos were independent factors associated with a significantly higher clinical pregnancy rate. Furthermore, the small sample size and the retrospective nature of the study's may lead to statistical bias. Therefore, a high-quality randomized trial is necessary.

Our study revealed that approximately 50% of patients in the hysteroscopy group presented with abnormal uterine findings, predominantly endometrial polyps and chronic endometritis (CE). Existing research indicates that CE may contribute to recurrent implantation failure, while endometrial polyps can directly impair embryo implantation (18, 19). Currently, CE has emerged as a potential detrimental factor for fertility. Notably, reports indicate that between 14% and 67.5% of patients with recurrent implantation failure (RIF) are afflicted by CE (30, 31). In contrast, the non-hysteroscopy group lacked such diagnostic evaluation, leaving potential minor uterine pathologies undetected—factors that could equally compromise implantation success. The lack of a corresponding increase in the pregnancy rate among the non-hysteroscopy group in our study, despite a higher proportion of high-quality embryos, may be attributed to untreated subtle intrauterine pathologies. These pathologies could potentially lead to decreased endometrial receptivity. In addition, a randomized controlled trial study clearly demonstrated a significantly higher cumulative live birth rate in the hysteroscopy group than the control group during IVF. This study considers that uterine flushing can improve the embryo implantation rate by removing debris from tubes and changing the production of cytokines (32). Nevertheless, the limitation of this article is that it only takes into account the number of embryos, without analyzing whether there are differences in good-quality embryos. However, the quality of embryos is also a crucial factor in pregnancy. Our study systematically considers embryo quality assessment as an important parameter, thereby enhancing methodological rigor. Our multivariable regression analysis demonstrated a positive correlation of both embryo quality and hysteroscopy with the clinical pregnancy rate. Additionally, a recent RCT study demonstrated that hysteroscopic endometrial fundal incision during hysteroscopy before ET improved pregnancy rates (33). And previous investigations have demonstrated that diagnostic hysteroscopy can induce localized endometrial injury, which through synergistic multi-mechanistic pathways promotes decidualization and consequently enhances endometrial receptivity (34–37). These mechanisms may explain the lower pregnancy rates in the non-hysteroscopy group.

In the subgroup analysis of our research, it was shown that the clinical pregnancy rate was higher in the endometrial polyp group and CE group (compared with the non-hysteroscopy group). However, there was no statistically significant difference in the live birth rate. A potential explanation for these findings is the influence of embryo quality. Although hysteroscopic polypectomy and antibiotic treatment for CE can improve endometrial receptivity, these benefits may be offset by poor embryo quality, which can predispose to a higher risk of miscarriage. This interpretation is supported by the observed discrepancy in our data: the two subgroups exhibited lower rates of good-quality embryos and a concomitantly higher miscarriage rate compared to the control group.

While the clinical pregnancy rate in the intrauterine adhesion (IUA) group was comparable to that of the controls, it was associated with a lower live birth rate and a higher miscarriage rate. This discrepancy may be attributed to the endometrial fibrosis and scar tissue formation characteristic of IUA—a prevalent condition that causes infertility and recurrent pregnancy loss (38–40)—combined with the poorer embryo quality observed in this subgroup. Furthermore, the limited sample size may have introduced potential bias, as exemplified by the significantly lower AMH levels in the IUA group compared to controls, despite the absence of a difference in age.

From a cost-benefit perspective, it supports the hysteroscopy prior to IVF. The modest expense of hysteroscopy (≈1,000 RMB) must be weighed against the substantial cost of a failed IVF cycle (≈30,000 RMB) resulting from undiagnosed uterine factors. And in our study, hysteroscopy revealed that approximately half of the patients still had intrauterine abnormalities, which might lead to IVF failure. These patients with previously failed IVF cycles would then need to bear the additional financial burden of another IVF cycle (≈30,000 RMB) or frozen-thawed embryo transfer (≈4,000 RMB), along with the increased psychological stress.

The retrospective design of the study is the limitation of our study.

In conclusion, the results of our study indicated that it's necessary to perform diagnostic hysteroscopy before embryo transfer. Hysteroscopy enables the detection of minor uterine cavity lesions and the administration of corresponding treatments, thereby may enhance endometrial receptivity. However, randomized-controlled prospective trials are necessary to further understand the feasibility of performing hysteroscopy before embryo transfer.



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 Ethics Committee of the Qingdao Women and Children's Hospital. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. 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

J-yF: Methodology, Writing – review & editing, Supervision, Software, Writing – original draft, Investigation, Conceptualization, Formal analysis, Project administration, Validation, Data curation. Y-yX: Data curation, Writing – original draft, Supervision, Formal analysis. H-mZ: Methodology, Data curation, Investigation, Writing – original draft. DL: Methodology, Writing – review & editing. Z-wY: Methodology, Data curation, Writing – original draft. C-fH: Writing – review & editing, Writing – original draft, Conceptualization.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



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 Gen 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. Margalioth EJ, Ben-Chetrit A, Gal M, Eldar-Geva T. Investigation and treatment of repeated implantation failure following IVF-ET. Hum Reprod. (2006) 21:3036–43. doi: 10.1093/humrep/del305

 2. Blanco-Breindel MF, Singh M, Kahn J. Endometrial Receptivity. StatPearls Treasure Island, FL: StatPearls Publishing (2025).

 3. Hiraoka T, Osuga Y, Hirota Y. Current perspectives on endometrial receptivity: a comprehensive overview of etiology and treatment. J Obstet Gynaecol Res. (2023) 49:2397–409. doi: 10.1111/jog.15759

 4. Laganà AS, Ciancimino L, Mancuso A, Chiofalo B, Rizzo P, Triolo O. 3D sonohysterography vs hysteroscopy: a cross-sectional study for the evaluation of endouterine diseases. Arch Gynecol Obstet. (2014) 290:1173–8. doi: 10.1007/s00404-014-3366-6

 5. Naredi N, Sharma R, Gurmeet P. Can Three-dimensional transvaginal sonography replace office hysteroscopy in detecting uterine abnormalities in infertility patients? J Hum Reprod Sci. (2021) 14:392–9. doi: 10.4103/jhrs.jhrs_97_21

 6. Demirol A, Gurgan T. Effect of treatment of intrauterine pathologies with office hysteroscopy in patients with recurrent IVF failure. Reprod Biomed Online. (2004) 8:590–4. doi: 10.1016/S1472-6483(10)61108-X

 7. Apirakviriya C, Rungruxsirivorn T, Phupong V, Wisawasukmongchol W. Diagnostic accuracy of 3D-transvaginal ultrasound in detecting uterine cavity abnormalities in infertile patients as compared with hysteroscopy. Eur J Obstet Gynecol Reprod Biol. (2016) 200:24–8. doi: 10.1016/j.ejogrb.2016.01.023

 8. Eserol F, Göksever Çelik H, Aytan AN, Çelik A, Çelik E, Buyru F, et al. The effect of diagnostic hysteroscopy performed before fresh and frozen-thawed embryo transfer in IVF cycles on reproductive outcomes. J Turk Ger Gynecol Assoc. (2021) 22:206–11. doi: 10.4274/jtgga.galenos.2021.2020.0136

 9. Zolghadri J, Momtahan M, Aminian K, Ghaffarpasand F, Tavana Z. The value of hysteroscopy in diagnosis of chronic endometritis in patients with unexplained recurrent spontaneous abortion. Eur J Obstet Gynecol Reprod Biol. (2011) 155:217–20. doi: 10.1016/j.ejogrb.2010.12.010

 10. Cicinelli E, Resta L, Nicoletti R, Zappimbulso V, Tartagni M, Saliani N. Endometrial micropolyps at fluid hysteroscopy suggest the existence of chronic endometritis. Hum Reprod. (2005) 20:1386–9. doi: 10.1093/humrep/deh779

 11. Song D, Li T, Zhang Y, Feng X, Xia E, Huang X, et al. Correlation between hysteroscopy findings and chronic endometritis. Fertil Steril. (2019) 111:772–9. doi: 10.1016/j.fertnstert.2018.12.007

 12. Yan X, Jiao J, Wang X. The pathogenesis, diagnosis, and treatment of chronic endometritis: a comprehensive review. Front Endocrinol. (2025) 16:1603570. doi: 10.3389/fendo.2025.1603570

 13. 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) 26:1270–83. doi: 10.1093/humrep/der037

 14. ESHRE Special Interest Group of Embryology and Alpha Scientists in Reproductive Medicine. The Vienna consensus: report of an expert meeting on the development of ART laboratory performance indicators. Reprod Biomed Online. (2017) 35:494–510. doi: 10.1016/j.rbmo.2017.06.015

 15. Pundir J, El Toukhy T. Uterine cavity assessment prior to IVF. Womens Health. (2010) 6:841–8. doi: 10.2217/WHE.10.61

 16. Vitale SG, Haimovich S, Laganà AS, Alonso L, Di Spiezio Sardo A, Carugno J. From the global community of hysteroscopy guidelines committee. Endometrial polyps an evidence-based diagnosis and management guide. Eur J Obstet Gynecol Reprod Biol. (2021) 260:70–7. doi: 10.1016/j.ejogrb.2021.03.017

 17. Raz N, Feinmesser L, Moore O, Haimovich S. Endometrial polyps: diagnosis and treatment options - a review of literature. Minim Invasive Ther Allied Technol. (2021) 30:278–87. doi: 10.1080/13645706.2021.1948867

 18. Vaduva CC, Constantinescu C, Serbanescu M, Dara L, Oancea MD, Carp-Veliscu A. The association between endometrial polyps, chronic endometritis, and IVF outcomes. Eur Rev Med Pharmacol Sci. (2023) 27:8895–904. doi: 10.26355/eurrev_202309_33810

 19. Ifenatuoha C, Okewale B. Zooming in on the endometrial factor of recurrent implantation failure. Hum Fertil. (2022) 25:848–59. doi: 10.1080/14647273.2021.1925976

 20. Triantafyllidou O, Korompokis I, Chasiakou S, Bakas P, Kalampokas T, Simopoulou M, et al. Impact of hysteroscopic polypectomy on IVF outcomes in women with unexplained infertility. J Clin Med. (2024) 13:4755. doi: 10.3390/jcm13164755

 21. Bulletti FM, Sciorio R, Conforti A, De Luca R, Bulletti C, Palagiano A, et al. Causes of embryo implantation failure: a systematic review and metaanalysis of procedures to increase embryo implantation potential. Front Endocrinol. (2025) 15:1429193. doi: 10.3389/fendo.2024.1429193

 22. Pundir J, Pundir V, Omanwa K, Khalaf Y, El-Toukhy T. Hysteroscopy prior to the first IVF cycle: a systematic review and meta-analysis. Reprod Biomed Online. (2014) 28:151–61. doi: 10.1016/j.rbmo.2013.09.025

 23. Carrera Roig M, Pérez Milán F, Alonso L, Domínguez JA, Carugno T, Moratalla E, et al. Controversial old topic revisited: should diagnostic hysteroscopy be routinely performed prior to the first IVF cycle? A systematic review and updated meta-analysis. J Minim Invasive Gynecol. (2023) 30:951–60. doi: 10.1016/j.jmig.2023.06.010

 24. Kamath MS, Bosteels J, D'Hooghe TM, Seshadri S, Weyers S, Mol BW, et al. Screening hysteroscopy in subfertile women and women undergoing assisted reproduction. Cochrane Database Syst Rev. (2019) 4:CD012856. doi: 10.1002/14651858.CD012856.pub2

 25. Yang SY, Chon SJ, Lee SH. The effects of diagnostic hysteroscopy on the reproductive outcomes of infertile women without intrauterine pathologies: a systematic review and meta-analysis. Korean J Women Health Nurs. (2020) 26:300–17. doi: 10.4069/kjwhn.2020.12.13

 26. Cimadomo D, de los Santos MJ, Griesinger G, Lainas G, Le Clef N, McLernon DJ, et al. ESHRE working group on recurrent implantation failure. ESHRE good practice recommendations on recurrent implantation failure. Hum Reprod Open. (2023) 2023:hoad023. doi: 10.1093/hropen/hoad023

 27. Franasiak JM, Alecsandru D, Forman EJ, Gemmell LC, Goldberg JM, Llarena N, et al. A review of the pathophysiology of recurrent implantation failure. Fertil Steril. (2021) 116:1436–48. doi: 10.1016/j.fertnstert.2021.09.014

 28. Ata B, Kalafat E, Somigliana E. A new definition of recurrent implantation failure on the basis of anticipated blastocyst aneuploidy rates across female age. Fertil Steril. (2021) 116:1320–7. doi: 10.1016/j.fertnstert.2021.06.045

 29. Pirtea P, Cedars MI, Devine K, Ata B, Franasiak J, Racowsky C, et al. Recurrent implantation failure: reality or a statistical mirage?: consensus statement from the July 1, 2022- Lugano Workshop on recurrent implantation failure. Fertil Steril. (2023) 120:45–59. doi: 10.1016/j.fertnstert.2023.02.014

 30. Park HJ, Kim YS, Yoon TK, Lee WS. Chronic endometritis and infertility. Clin Exp Reprod Med. (2016) 43:185–92. doi: 10.5653/cerm.2016.43.4.185

 31. Kimura F, Takebayashi A, Ishida M, Nakamura A, Kitazawa J, Morimune A, et al. Review: chronic endometritis and its effect on reproduction. J Obstet Gynaecol Res. (2019) 45:951–60. doi: 10.1111/jog.13937

 32. Ghasemi M, Aleyasin A, Fatemi HM, Ghaemdoust F, Shahrakipour M. Uterine cavity irrigation with office hysteroscopy during ovarian stimulation for IVF: a randomized controlled trial. Front Endocrinol. (2022) 13:778988. doi: 10.3389/fendo.2022.778988

 33. Yang M, Tong L, Yu X, Jing Q, Yang Y, Zhou H. Combination of dydrogesterone and antibiotic versus antibiotic alone for chronic endometritis: a randomized controlled trial study. Reprod Sci. (2021) 28:3073–80. doi: 10.1007/s43032-021-00583-6

 34. Barash A, Dekel N, Fieldust S, Segal I, Schechtman E, Granot I. Local injury to the endometrium doubles the incidence of successful pregnancied in patients undergoing in vitro fertilization. Fertil Steril. (2003) 79:1317–22. doi: 10.1016/S0015-0282(03)00345-5

 35. Huang SY, Wabg CJ, Soong YK, Wang H-S, Wang ML, Lin CY, et al. Site-specific endometria injury improves implantation and pregnancy in patients with repeated implantation failures. Reprod Biol Edocrinol. (2011) 9:140. doi: 10.1186/1477-7827-9-140

 36. Ersahin SS, Ersahin A. Endometrial injury concurrent with hysteroscopy increases the expression of Leukaemia inhibitory factor: a preliminary study. Reprod Biol Endocrinol. (2022) 20:11–11. doi: 10.1186/s12958-021-00877-z

 37. Gnainsky Y, Granot I, Aldo PB, Barash A, Or Y, Schechtman E, et al. Local injury of the endometrium induces an inflammatory response that promotes successful implantation. Fertil Steril. (2010) 94:2030–6. doi: 10.1016/j.fertnstert.2010.02.022

 38. Liang Y, Shuai Q, Zhang X, Jin S, Guo Y, Yu Z, et al. Incorporation of decidual stromal cells derived exosomes in sodium alginate hydrogel as an innovative therapeutic strategy for advancing endometrial regeneration and reinstating fertility. Adv Healthc Mater. (2024) 13:e2303674. doi: 10.1002/adhm.202303674

 39. Song J, Li M, Tao Y, Li Y, Mai C, Zhang J, et al. Enhanced myofibroblast differentiation of eMSCs in intrauterine adhesions. Stem Cell Res Ther. (2025) 16:35. doi: 10.1186/s13287-025-04183-y

 40. Pang WJ, Zhang Q, Ding HX, Sun NX Li W. Effect of new biological patch in repairing intrauterine adhesion and improving clinical pregnancy outcome in infertile women: study protocol for a randomized controlled trial. Trials. (2022) 23:510. doi: 10.1186/s13063-022-06428-0

Copyright
 © 2025 Fang, Xu, Zhang, Li, Yu and Hao. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Is it necessary to perform a diagnostic hysteroscopy before the first embryo transfer?—A retrospective study



		Introduction



		Material and methods



		Patients



		Hysteroscopy and treatment/management



		The ovarian stimulation protocol and embryo transfer



		Criteria for embryo transfer cancellation



		Criteria for a good embryo



		Groups



		Outcomes



		Statistical analysis







		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 Medicine

Is it necessary to perform a
diagnostic hysteroscopy before
the first embryo transfer?—A
retrospective study





OPS/images/fmed-12-1690944-g001.gif





OPS/images/fmed-12-1690944-g002.gif
Total hysteroscopy

o
0o
wn
sy nGsmsion











OPS/images/crossmark.jpg
©

|






OPS/images/logo.jpg
& frontiers | Frontiers in Medicine







