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Introduction: Dysmorphic uterus or T-shaped uterus is an increasingly frequent diagnosis among the infertile population that has been associated to worse reproductive results. Hysteroscopic metroplasty is a safe and simple procedure that can improve the reproductive outcomes in this group of patients, although the benefits of this procedure remains controversial due to the lack of adequate scientific evidence.



Objective: To analyze the hysteroscopic metroplasty using the SWOT (Strengths, Weaknesses, Opportunities and Threats) methodology.



Data sources: An electronic search from inception each database up to December 2021 including the following databases was conducted: PubMed-MEDLINE, EMBASE, Web of Science, The Cochrane Library, and Google Scholar.



Methods of study selection: Studies reporting outcomes of patients undergoing hysteroscopic metroplasty were included.



Tabulation: Not applicable



Integration and Results: Clinical evidence from the included studies suggests an improvement in reproductive results after performing hysteroscopic metroplasty especially in women with recurrent pregnancy loss and previous infertility, but all of them have relevant methodological limitations. For this reason, benefits, risks and alternatives of this intervention should be considered with caution.



Conclusions: Evidence from published data shows a probable association between dysmorphic uterus and poor reproductive outcomes. Hysteroscopic metroplasty in patients with dysmorphic uterus could improve pregnancy outcomes, but there is need of properly designed prospective controlled studies to determine the benefits of this technique.
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Introduction

Dysmorphic uterus, corresponding to the U1a class of the European Society of Human Reproduction and Embryology/European Society of Gynecologic Endoscopy (ESHRE/ESGE) classification (DU U1a), is an uncommon uterine malformation that was first described in 1977 in women exposed in utero to diethylstilbestrol (DES) by Kaufman et al. (1) and later by Buttram and Gibbons in 1979 (2). Since the Food and Drug Administration (FDA) banned the use of DES in 1971 (3), DU U1a has also been diagnosed in patients not exposed to DES, most frequently in patients with infertility. DU U1a is a Müllerian anomaly that can be congenital or acquired. When congenital, it is considered to be caused by lack of later development of the uterus (4). Although its origin is controversial, acquired forms have been associated with adenomyosis, advanced maternal age and the presence of intrauterine adhesions (5–8). DU U1a uterine malformation is characterized by a uterus with normal external contour with thickened lateral walls giving the characteristic appearance to the uterine cavity of T–shaped. This myometrium excess gives rise to a subcornual constriction ring which causes the hypoplasia of the uterine cavity (9–11).

The prevalence of dysmorphic uterus in the general population has not been determined (12) because women with dysmorphic uterus are usually asymptomatic. This anomaly is frequently diagnosed in women who consult for infertility, so its prevalence in the general population remains unknown. Also, the recognition of this rare condition has become more evident with the incorporation of 3D ultrasound imaging which allows a thorough visualization of the uterine cavity in the coronal view, making more evident its characteristics. In a systematic review recently published by Coelho-Neto et al. (13), the prevalence of dysmorphic uterus ranged between 0.2 to 10%, depending on the population studied.

Some controversial issues regarding dysmorphic uterus among the existing classification systems have generated conflict in its definition, resulting in added difficulty in establishing the prevalence of this malformation. T-shaped uterus was first included in 1988 American Association of Reproductive Medicine (ASRM) classification of uterine anomalies in class VII (DES-related) (14). Later, in 2013, the ESHRE-ESGE classification of Müllerian anomalies (15) included the T-shaped uterus in the class U1 or dysmorphic uterus. The new 2021 ASRM Müllerian anomalies classification (16) removed the class VII anomalies, as DES exposure is no longer occurring. However, having removed the entire class VII from the classification system excludes the dysmorphic uterus as a Müllerian anomalies.

Several studies (17, 18) have shown poor reproductive performance in patients with dysmorphic uterus. The pathophysiology explaining the poor obstetrical outcomes of patients diagnosed with dysmorphic uterus is not clear, although it might be related to a modified endometrial lining which would be responsible for lower implantation rates (12). Recently, an increasing number of studies evaluating the effect of hysteroscopic metroplasty in patients with dysmorphic uterus Alonso et al. (19), Adriaensen et al. (20), Boza et al. (6), Di Spiezio et al. (21), Ferro et al. (22), Giacomucci et al. (23), Haydardedeoglu et al. (24), Mounir et al. (25), Sanchez-Santiuste et al. (11), Sukur et al. (7) and Uyar et al. (26), have described an improvement of the reproductive outcomes after restoring the normal anatomy of the uterine cavity.

However, it is important to highlight that the evidence regarding the efficacy of this procedure must be considered of very low quality as the available studies are mainly retrospective, observational and lack a control group, as it has been highlighted in three recently published review papers by Garzon et al. (27), de Francinis et al. (28), and Coehlo-Neto et al. (13).

For the above mentioned reasons, we have conducted a SWOT (Strengths, Weaknesses, Opportunities and Threats) analysis to evaluate the available scientific evidence on the impact of hysteroscopic metroplasty in women not exposed to DES who are diagnosed with dysmorphic uterus and desire of future fertility (Figure 1).
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FIGURE 1
SWOT analysis of hysteroscopic metroplasty for the treatment of the dysmorphic uterus.




Strenghts


Higher pregnancy rate and live birth rate obtained after hysteroscopic metroplasty

Several studies have assessed pregnancy and live birth outcomes in patients diagnosed of DU with previous poor reproductive outcomes as recurrent pregnancy loss, recurrent implantation failure and primary infertility. In order to evaluate all the available evidence on obstetrical outcomes after hysteroscopic metroplasty in women with dysmorphic uterus not exposed to DES we have performed a comprehensive review of the literature searching popular electronic databases (PubMed-Medline, Embase, Web of Science and Google Scholar) and performed a pooled analysis of the obstetrical outcomes. After the search, eleven studies were selected Alonso et al. (19), Adriaensen et al. (20), Boza et al. (6), Di Spiezio et al. (21), Ferro et al. (22), Giacomucci et al. (23), Haydardedeoglu et al. (24), Mounir et al. (25), Sanchez-Santiuste et al. (11), Sukur et al. (7) and Uyar et al. (26) for quantitative analysis. Table 1 show the main characteristics of the included studies. Pooled prevalence with 95% confidence intervals were obtained using MetaXL software (MetaXL, 5.3 https://www.epigear.com/index_files/metaxl.html epigear.com.) The global pooled pregnancy rate after hysteroscopic metroplasty was 68.9% (95% CI, 60.6% to 76.6%; 1,215 patients; 11 studies) and global pooled live birth rate was 56.2% (95% CI, 47.1% to 65%; 1,137 patients; 10 studies). In patients with history of recurrent pregnancy loss, pooled pregnancy rate after metroplasty was 78.9% (95% CI, 71.2% to 85.8%; 115 patients; four studies) and live birth rate was 62.8% (95% CI, 53.2% to 72%; 115 patients; four studies). In patients with primary infertility, the pooled pregnancy rate was 65.6% (95% CI, 56.7% to 73.9%; 790 patients; 8 studies) and live birth rate was 54.5% (95% CI, 44.8% to 64%; 484 patients; 6 studies). In patients with recurrent implantation failure the pooled pregnancy rate was 71.5% (95% CI, 56.2% to 90.3%; 34 patients; 2 studies) and live birth rate was 63.2% (95% CI, 22.3% to 96.3%; 34 patients; 2 studies. Forest plots are provided in Supplementary Figures S1–S8.


TABLE 1 Characteristics of included studies.
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The described results indicate a clear improvement in the obstetrical outcomes of patients with dysmorphic uterus after hysteroscopic metroplasty. All the included studies reported the live birth rate before and after the hysteroscopic metroplasty revealing a dramatic increase. The average live birth rate before the metroplasty was under 2%. After the procedure, the average live birth rate was over 55%, with some series showing live birth rates as high as 78% (22). Regarding the miscarriage rate, there was a drop in the prevalence from over 85% before the hysteroscopic metroplasty to 20% after the surgical procedure. In summary, it seems that the main strength of the available scientific evidence regarding the impact of hysteroscopic metroplasty in patients diagnosed with dysmorphic uterus is that performing hysteroscopic metroplasty is associated with increased live birth rate and decrease pregnancy loss rate.



Uniform metroplasty technique

In all the included studies except one (21), the hysteroscopic metroplasty of dysmorphic uteri was performed using a similar technique. It consisted of incisions on the lateral uterine wall in order to obtain a triangular shaped uterine cavity, increasing the distance between lateral uterine walls at mid-cavity. This lateral wall incision was performed under direct vision and with a maximum incision depth of 7 mm and the surgery was completed when both tubal ostia were simultaneously visible from the isthmus. It is important to emphasize that despite that there is not a surgical technique accepted as the standard of care, the goal of the surgery in all cases was similar, aiming to enlarge the uterine cavity with the objective of getting a triangular shaped cavity (19).



Consistency of the results and operator's experience

All the included studies were performed by experienced hysteroscopic surgeons in the field of reproductive surgery from different parts of the world, which supports the consistency of the results.




Weaknesses


Lack of a universally accepted definition

An important source of heterogeneity is the absence of a consensus regarding the definition of dysmorphic uterus. Among the studies included in our systematic review, seven used the ESHRE-ESGE classification Adriaensen et al. (20), Di Spiezio et al. (21), Ferro et al. (22), Giacomucci et al. (23), Haydardedeoglu et al. (24), Sanchez-Santiuste et al. (11) and Sukur et al. (7) while the remaining studies used the generic term of T-shaped uterus Alonso et al. (19), Boza et al. (6), Mounir et al. (25), and Uyar et al. (26) without a clear definition. Recently, Congenital Uterine Malformation by Experts (CUME) group have published 3D ultrasound criteria to define T–shaped uterus (29), but until now, none of the published series have used this classification.



Unknown etiology and physiopathology

Another challenge is the fact that the etiology of the T-shaped uterus remains largely unknown. First reports of a T-shaped uterine malformation, which were made in women exposed in utero to dietilestilbestrol, date from 1977 (1). DES is a nonsteroidal synthetic estrogen that was used in the 1940s and 1950s aiming to prevent obstetrical complications in pregnant women. It caused several congenital malformations in the female fetus exposed to it in utero such as T-shaped uterus and Fallopian tube dysfunction, it is also associated with an increased risk of clear-cell adenocarcinoma of the vagina (30). Although DES was removed from the market in 1971 (13), the incidence of patients diagnosed with dysmorphic uterus is still increasing. Several studies (21, 31, 32) have considered a primary origin with a poorly understood etiopathology while others consider this anomaly to be secondary to intrauterine adhesion formation (6–8) or also to adenomyosis (5). The underlying biological mechanism causing worse reproductive outcomes in patients with congenital Müllerian anomalies remains uncertain. Among the hypotheses described, one that stands out is having an altered endometrial lining which would be responsible for lower implantation rates (12), moreover, an altered shape of the uterine cavity with a reduced volume might impair endometrial receptivity and diminish uterine growth (17, 18, 33).



Heterogeneity of the different diagnostic modalities

Hysterosalpingography was the first imaging modality used to diagnose a T-shaped uterus. Currently, there are two preferred methods for diagnosing uterine anomalies, Magnetic Resonance Imaging (MRI) and 3D transvaginal ultrasound (3D-US), as both provide a coronal view of the uterine cavity. Due to the simplicity and accessibility of the 3D US technology, it is becoming the diagnostic modality most commonly used for the diagnosis of Müllerian anomalies.

In our review, five of the eleven included studies used 3D transvaginal ultrasound Alonso et al. (19), Boza et al. (6), Di Spiezio et al. (21), Mounir et al. (25) and Uyar et al. (26) alone or in combination with other diagnostic modalities as hysteroscopy Alonso et al. (19) and Di Spiezio et al.(21) or hysterosalpingography Boza et al. (6), Mounir et al. (25) and Uyar et al. (26). In three of them, hysteroscopy was the diagnostic modality of choice Ferro et al. (22), Giacomucci et al. (23) and Sanchez-Santiuste et al. (11), one study used hysterosalpingography as the diagnostic method Haydardedeoglu et al. (24) and another one combined hysterosalpingography with MRI ((7).



Lack of data obtained from randomized clinical trials showing improvement in obstetrical outcomes

Despite the increasing number of publications Alonso et al. (19), Adriaensen et al. (20), Boza et al. (6), Di Spiezio et al. (21), Ferro et al. (22), Giacomucci et al. (23), Haydardedeoglu et al. (24), Mounir et al. (25), Sanchez-Santiuste et al. (11), Sukur et al. (7) and Uyar et al. (26) reporting improved obstetrical outcomes after hysteroscopic metroplasty, there is lack of solid scientific evidence regarding beneficial effects of this technique in patients with infertility or recurrent pregnancy loss, since there is no randomized controlled trial addressing this issue. All the available studies are observational, the vast majority are retrospective, excluding Alonso et al. (19) and Boza et al. (6), and lack of a control group.



Heterogeneity of the population included in the studies

Another important limitation is that the published studies reporting obstetrical outcomes after hysteroscopic metroplasty included a heterogeneous group of women, some of them with diagnosis of primary infertility Alonso et al. (19), Adriaensen et al. (20), Boza et al. (6), Di Spiezio et al. (21), Haydardedeoglu et al. (24), Mounir et al. (25), Sanchez-Santiuste et al. (11), Sukur et al. (7) and Uyar et al. (26), others with recurrent pregnancy losses Alonso et al. (19), Adriaensen et al. (20), Boza et al. (6), Di Spiezio et al. (21),Sanchez-Santiuste et al. (11) and Sukur et al. (7) and some with implantation failure after IVF attempts Alonso et al. (19), Boza et al. (6), Ferro et al. (22), Giacomucci et al. (23), Mounir et al. (25). This makes it difficult to ascertain in which group or groups of patients metroplasty will be more beneficial.



Lack of a standardized hysteroscopic approach

Another source of bias is that the metroplasty was performed using different hysteroscopic tools. Currently, the use of hysteroscopic 5 French scissors and normal saline as the distention media represents the most common technique Alonso et al. (19), Adriaensen et al. (20), Boza et al. (6), Di Spiezio et al. (21), Ferro et al. (22) and Haydardedeoglu et al. (24) although there are studies in which the metroplasty was performed with monopolar resectoscope Mounir et al. (25), Sukur et al. (7) and Uyar et al. (26). Despite the majority of the studies use a similar technique, there is not enough evidence to select a particular technique as the standard of care.



Different subgroups of dysmorphic uterus with different prognosis and approach

Alonso et al. (34) have described different subtypes of dysmorphic uterus as T, Y or I shaped. It is unclear if all of them are suitable for the same metroplastic approach and if the postoperative results are similar in all cases.



Risk of surgical complications

Another threat present in any surgical procedure is the risk of complications. In light of the data published in the literature we can consider that intraoperative complications during metroplasty for dysmorphic uterus are rare. Ducellier-Azzola et al. (31) in one of the most extensive series published (112 patients during 24 years) did not report any case of uterine perforation, although some cases have been reported (9). The most frequently reported complication as a result of hysteroscopic metroplasty is postoperative adhesion formation. In 2001, Aubriot et al. (35) reported a 33% rate of post procedure intrauterine adhesion formation in their series of 51 patients, although most likely, all these patients had in-utero DES exposure. Ducellier-Azzola et al. (31), in their series, described only a 2.7% postoperative adhesion formation rate (10).

With regard to safety, it is well known that expert high volume surgeons have better surgical outcomes and lower complication rates for any surgical procedure (36).



Risk of obstetrical adverse outcomes

The incidence of obstetrical complications such as late pregnancy loss or premature delivery was not augmented by the hysteroscopic metroplasty. An important aspect to consider is whether pregnant patients who have had hysteroscopic metroplasty before conception would benefit from an elective cesarean section as a delivery route. Although vaginal delivery is not contraindicated, a high rate of cesarean sections (33%–61%) has been reported in patients with history of metroplasty (8, 21, 31, 35). This is probably due to the fear of uterine rupture in patients with history of uterine surgery. Other potential obstetrical complications are cervical insufficiency (31), abnormal placentation, post-partum hemorrhage (described in slightly more than 1% of patients) or peripartum infection in 2.6% (7).




Opportunities


Diagnosis and treatment of other concomitant pathologies

There has been a considerable debate on the role of office hysteroscopy in the work up of infertile patients before Assisted Reproductive Techniques (ART) (37). A recent systematic review with meta-analysis published by Mao et al., in 2019 [37], evaluating the effectiveness of performing hysteroscopy before ART in women with recurrent implantation failure, showed an increase in the chances of embryo implantation and pregnancy in patients undergoing hysteroscopy. Hysteroscopy allows to diagnose subtle lesions of the uterine cavity such as adhesions, polyps or fibroids that could be overlooked using transvaginal ultrasound and allows the treatment of those lesions in the same procedure (38, 39). It also provides a thorough visual inspection of the uterine cavity so the diagnosis of other pathologies as chronic endometritis can be ruled out. A recent SWOT analysis assessing the impact of chronic endometritis on fertility (40) concluded that in cases of recurrent pregnancy loss or repeated implantation failure the investigation and treatment of this entity could improve ART results.



Spontaneous pregnancy rate after hysteroscopic metroplasty

Several authors, as Di Spiezio et al. (21) and Alonso et al. (19) have described a high spontaneous pregnancy rate after metroplasty. Alonso et al. (19) prospectively recruited a group of nulliparous women without other infertility factors and demonstrated a significant improvement of spontaneous pregnancy rate. This improvement can be explained by the change in uterine morphology, an increase in cavity size and the enhancement of the vascularization, despite the ultimate mechanism is not well known.




Threats


Lack of uniform diagnostic criteria

One of the main threats is the lack of a consensus for the diagnosis of dysmorphic uterus. This terminology was established by the ESHRE-ESGE classification, corresponding to the Class U1 anomaly (15) including mainly to the T-shaped uterus. This type of anomaly was already described in the AFS classification as Class VII (DES drug related) (14), which was subsequently removed in the new ASRM (16) (former AFS) classification.



Use of non-objective diagnostic criteria

The diagnosis proposed by ESHRE-ESGE and the former AFS classifications is based on subjective impression of the visual analysis of the coronal view of the uterus (either by MRI, 3D-US or even HSG). This generates a high risk of biased interpretation and high inter-observer variability when establishing the diagnosis. In an attempt to overcome this problem, some authors have proposed objective criteria for establishing the diagnosis of dysmorphic uterus (29). However, these criteria have not been validated, and have not been widely adopted in clinical practice.



Need of experience and skills for imaging interpretation

Another threat is related to the expertise of those who obtain and interpret the images of patients with dysmorphic uterus. To date, there is no evidence about the learning curve for achieving competency for this specific diagnosis.



Need of post-operative verification of metroplasty results with subsequent fertility treatment delay

Several studies in the literature have tried to establish the optimal interval between hysteroscopic surgery and embryo transfer, but there are no studies that address this issue after metroplasty for dysmorphic uterus. It is clear that the endometrial healing time will depend on the procedure performed. After polypectomy, it has been seen that intervals greater than 120 days do not provide advantages and are even associated with worse biochemical and clinical pregnancy rates (41). Another study compared transfer during the following cycle after hysteroscopic polypectomy with transfer after 2, 3 or more than 3 cycles, and the gestational results (implantation rate, biochemical pregnancy rate and abortion rate) in the 3 groups were similar (42). Some studies analyzed transfer results in the same cycle of polypectomy and found that the results were not affected if more than 5 days passed between hysteroscopy and transfer (43, 44). But this interval should probably be longer after surgeries such as septoplasty or adhesiolysis since the endometrial damage in these cases is more extensive and probably similar to that produced after metroplasty for dysmorphic uterus. Berkkanoglu et al. (45) found no differences in pregnancy rate, cumulative pregnancy rate, implantation rate or miscarriage rate, in patients who had transfers during the first 10 weeks after septoplasty compared to those who had transfer between 10 and 17 weeks or after 17 weeks after the procedure. Yang et al.(46) monitored the endometrial lining after different hysteroscopic surgeries and found that 86% of women achieved a fully healed endometrium 1 month after polypectomy, a higher rate than those after myomectomy (18%), septal incision (19%), and adhesiolysis (67%). Postoperative office hysteroscopy revealed that 88% and 76% of the women had new intrauterine adhesions formation after septal incision and adhesiolysis, respectively, more than those after myomectomy (40%) and polypectomy (0%). Deng et al. (47) established that after adhesiolysis due to intrauterine adhesions, the optimal waiting period before transfer should be between 90 and 180 days compared to less than 90 days. All these data support the idea that second-look hysteroscopy should be performed 1–2 months after metroplasty and in some cases adhesiolysis would be needed, which can lead to a significant delay in fertility treatment in these patients.



Increased cesarean section rate in patients undergoing hysteroscopic metroplasty

In patients undergoing hysteroscopic metroplasty, attempting a normal vaginal delivery is not contraindicated, even if the uterus could be considered scarred. Unfortunately, very high rates for cesarean section in patients with a history of hysteroscopic metroplasty who subsequently conceived are reported in the literature (33% to 57%). We have also confirmed this finding with a striking 61% cesarean section rate (8, 21, 31, 35). These rates could be due to excessive caution executed by the medical team and requested by the patients, some of them who have already had bad obstetrical outcomes in previous pregnancies. The most common feared risk is uterine rupture. However, only a single case has ever been reported (48).




Conclusions

Over the last decade, dysmorphic uterus has gained attention in the field of reproductive medicine, being increasingly referred as a potential cause of fertility impairment. From the perspective of the actual definition, this anomaly shows notorious differences with its precursor DES derived T-shaped uterus.

Lack of consensus of a universally accepted diagnostic criteria of this anomaly limits the accuracy of its clinical characterization, and perhaps the validity of analytical studies assessing the potential effects on reproductive outcomes.

Currently, there is no high-quality scientific evidence that supports performing hysteroscopic metroplasty in patients with DU U1a, although the case series included in this review suggest that in patients with previous adverse obstetric outcomes this minimally-invasive procedure can improve pregnancy and live birth rates.

Although the efficacy of this technique needs to be confirmed with properly conducted prospective randomized controlled studies, due to its simplicity and low complication rates, hysteroscopic metroplasty could be offered to patients with a DU U1a and history of poor reproductive outcomes, provided a thorough discussion with the patient.



Author contributions

Responsible for the document drafting and revision. All authors contributed to the article and approved the submitted version.



Acknowledgments

The authors thank the Spanish Fertility Society for the logistical and financial support received during the preparation and edition 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.



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.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fsurg.2022.1097248/full#supplementary-material.



References

1. Kaufman RH, Binder GL, Gray PM, Adam E. Upper genital tract changes associated with exposure in utero to diethylstilbestrol. Am J Obstet Gynecol. (1977) 128(1):51–9. doi: 10.1016/0002-9378(77)90294-0

2. Buttram Jr VC, Gibbons WE. Müllerian anomalies: a proposed classification (an analysis of 144 cases). Fertil Steril. (1979) 32(1):40–6. doi: 10.1016/S0015-0282(16)44114-2

3. DES History [Internet]. [citado 20 de enero de 2022]. Disponible en: http://medbox.iiab.me/modules/en-cdc/www.cdc.gov/des/consumers/about/history.html

4. Acién P, Acién M. The presentation and management of complex female genital malformations. Hum Reprod Update. (2016) 22(1):48–69. doi: 10.1093/humupd/dmv048

5. Puente JM, Fabris A, Patel J, Patel A, Cerrillo M, Requena A, et al. Adenomyosis in infertile women: prevalence and the role of 3D ultrasound as a marker of severity of the disease. Reprod Biol Endocrinol. (2016) 14(1):1–9. Disponible en: https://embase.com/search/results?subaction=viewrecord&id=L612249202&from=export doi: 10.1186/s12958-016-0185-6

6. Boza A, Akin OD, Oguz SY, Misirlioglu S, Urman B. Surgical correction of T-shaped uteri in women with reproductive failure: long term anatomical and reproductive outcomes. J Gynecol Obstet Hum Reprod. (2019) 48(1):39–44. doi: 10.1016/j.jogoh.2018.10.013

7. Şükür YE, Yakıştıran B, Özmen B, Sönmezer M, Berker B, Atabekoğlu C. Hysteroscopic corrections for complete septate and T-shaped Uteri have similar surgical and reproductive outcome. Reprod Sci. (2018) 25(12):1649–54. doi: 10.1177/1933719118756774

8. Fernandez H, Garbin O, Castaigne V, Gervaise A, Levaillant JM. Surgical approach to and reproductive outcome after surgical correction of a. Hum Reprod. (2011) 26(7):1730–4. doi: 10.1093/humrep/der056

9. Epelboin S. Diethylstilbestrol exposure in utero. Polemics about metroplasty. Cons Gynecologie Obst Fert. (2007) 35(9):832–41. doi: 10.1016/j.gyobfe.2007.07.025

10. Garbin O, Dellenbach P. Hysteroscopic metroplasty for uterine enlargement: a treatment for diethylbestrol-exposed and hypoplastic uteri. J Gynecol Obstet Biol Reprod (Paris). (1996) 25(1):41–6. PMID: 8901300

11. Sánchez-Santiuste M, Ríos M, Calles L, de la Cuesta R, Engels V, Pereira A, et al. Dysmorphic Uteri: obstetric results after hysteroscopic office metroplasty in infertile and recurrent pregnancy loss patients. A prospective observational study. J Clin Med. (2020) 9(9):2857. doi: 10.3390/jcm9092857

12. Chan YY, Jayaprakasan K, Zamora J, Thornton JG, Raine-Fenning N, Coomarasamy A. The prevalence of congenital uterine anomalies in unselected and high-risk populations: a systematic review. Hum Reprod Update. (2011) 17(6):761–71. doi: 10.1093/humupd/dmr028

13. Coelho Neto MA, Ludwin A, Petraglia F, Martins WP. Definition, prevalence, clinical relevance and treatment of T-shaped uterus: systematic review. Ultrasound Obstet Gynecol. (2021) 57(3):366–77. doi: 10.1002/uog.23108

14. Society TAF. The American Fertility Society classifications of adnexal adhesions, distal tubal occlusion, tubal occlusion secondary to tubal ligation, tubal pregnancies, Müllerian anomalies and intrauterine adhesions. Fertil Steril. (1988) 49(6):944–55. doi: 10.1016/S0015-0282(16)59942-7

15. Grimbizis GF, Gordts S, Di Spiezio Sardo A, Brucker S, De Angelis C, Gergolet M, et al. The ESHRE/ESGE consensus on the classification of female genital tract congenital anomalies. Hum Reprod. (2013) 28(8):2032–44. doi: 10.1093/humrep/det098

16. Pfeifer SM, Attaran M, Goldstein J, Lindheim SR, Petrozza JC, Rackow BW, et al. ASRM Müllerian anomalies classification 2021. Fertil Steril. (2021) 116(5):1238–52. doi: 10.1016/j.fertnstert.2021.09.025

17. Berger MJ, Goldstein DP. Impaired reproductive performance in DES-exposed women. Obstet Gynecol. (1980) 55(1):25–7.

18. Herbst AL, Hubby MM, Azizi F, Makii MM. Reproductive and gynecologic surgical experience in diethylstilbestrol-exposed daughters. Am J Obstet Gynecol. (1981) 141(8):1019–28. doi: 10.1016/S0002-9378(16)32693-X

19. Alonso Pacheco L, Laganà AS, Garzon S, Pérez Garrido A, Flores Gornés A, Ghezzi F. Hysteroscopic outpatient metroplasty for T-shaped uterus in women with reproductive failure: results from a large prospective cohort study. Eur J Obstet Gynecol Reprod Biol. (2019) 243:173–8. doi: 10.1016/j.ejogrb.2019.09.023

20. Adriaensen P, Mestdagh G, Dhont N, Ombelet W, De Bruyn C, Campo R. Reproductive and obstetric outcomes of hysteroscopic correction of a dysmorphic (U1) uterus. En Brussels, Belgium: Gynecological Survey (2016).

21. Di Spiezio Sardo A, Campo R, Zizolfi B, Santangelo F, Meier Furst R, Di Cesare C, et al. Long-term reproductive outcomes after hysteroscopic treatment of dysmorphic uteri in women with reproductive failure: an European multicenter study. J Minim Invasive Gynecol. (2020) 27(3):755–62. doi: 10.1016/j.jmig.2019.05.011

22. Ferro J, Labarta E, Sanz C, Montoya P, Remohi J. Reproductive outcomes after hysteroscopic metroplasty for women with dysmorphic uterus and recurrent implantation failure. Facts Views Vis Obgyn. (2018) 10(2):63–8. PMID: 31110644

23. Giacomucci E, Bellavia E, Sandri F, Farina A, Scagliarini G. Term delivery rate after hysteroscopic metroplasty in patients with recurrent spontaneous abortion and T-shaped, arcuate and septate uterus. Gynecol Obstet Invest. (2011) 71(3):183–8. doi: 10.1159/000317266

24. Haydardedeoğlu B, Doğan Durdağ G, Şimşek S, Çağlar Aytaç P, Çok T, Bulgan Kılıçdağ E. Reproductive outcomes of office hysteroscopic metroplasty in women with unexplained infertility with dysmorphic uterus. Turk J Obstet Gynecol. (2018) 15(3):135–40. doi: 10.4274/tjod.30111

25. Mounir T. T shaped endometrial cavity and infertility. En Gynecol Surg. (2012) 9(Suppl 1):S1–S137. doi: 10.1007/s10397-012-0767-z

26. Uyar E, Usal D, Selam B, Cincik M, Bagis T. IVF Outcomes after hysteroscopic metroplasty in patients with T- shaped uterus. Fertil Res Pract. (2019) 5:15. doi: 10.1186/s40738-019-0063-y

27. Garzon S, Laganà AS, Sardo ADS, Pacheco LA, Haimovich S, Carugno J, et al. Hysteroscopic metroplasty for T-shaped uterus: a systematic review and meta-analysis of reproductive outcomes. Obstet Gynecol Surv. (2020) 75(7):431–44. doi: 10.1097/OGX.0000000000000807

28. De Franciscis P, Riemma G, Schiattarella A, Cobellis L, Colacurci N, Vitale SG, et al. Impact of hysteroscopic metroplasty on reproductive outcomes of women with a dysmorphic uterus and recurrent miscarriages: a systematic review and meta-analysis. J Gynecol Obst Hum Reprod. (2020) 49(7):101763. doi: 10.1016/j.jogoh.2020.101763

29. Ludwin A, Coelho Neto MA, Ludwin I, Nastri CO, Costa W, Acien M, et al. Congenital uterine malformation by experts (CUME): diagnostic criteria for T-shaped uterus. Ultrasound Obstet Gynecol. (2020) 55(6):815–29. doi: 10.1002/uog.20845

30. Aubriot FX, Chapron C. [Diethylstilbestrol exposure in utero. Polemics about metroplasty. The pros]. Gynecol Obstet Fertil. (2007) 35(9):826–31. doi: 10.1016/j.gyobfe.2007.07.011

31. Ducellier-Azzola G, Lecointre L, Hummel M, Pontvianne M, Garbin O. Hysteroscopic enlargement metroplasty for T-shaped uterus: 24 years’ experience at the strasbourg medico-surgical and obstetrical centre (CMCO). Eur J Obst Gynecol Reprod Biol. (2018) 226:30–4. doi: 10.1016/j.ejogrb.2018.04.036

32. Neal SA, Morin SJ, Werner MD, Gueye NA, Pirtea P, Scott RTJ, et al. Three-dimensional ultrasound diagnosis of T-shaped uterus is associated with adverse pregnancy outcomes after embryo transfer. Reprod Biomed Online. (2019) 39(5):777–83. doi: 10.1016/j.rbmo.2019.07.030

33. Lin PC, Bhatnagar KP, Nettleton GS, Nakajima ST. Female genital anomalies affecting reproduction. Fertil Steril. (2002) 78(5):899–915. doi: 10.1016/S0015-0282(02)03368-X

34. Pacheco LA, Laganà AS, Ghezzi F, Haimovich S, Gómez PA, Carugno J, Subtypes of T-shaped uterus. Fertil. Steril. (2019) 112(2):399–400. doi: 10.1016/j.fertnstert.2019.04.020

35. Aubriot FX, Hamou J, Dubuisson JB, Frydman R, Fernandez H. [Hysteroplasty for enlargement: apropos of the results]. Gynecol Obstet Fertil. (2001) 29(12):888–93. doi: 10.1016/S1297-9589(01)00238-7

36. Mowat A, Maher C, Ballard E. Surgical outcomes for low-volume vs high-volume surgeons in gynecology surgery: a systematic review and meta-analysis. Am J Obstet Gynecol. (2016) 215(1):21–33. doi: 10.1016/j.ajog.2016.02.048

37. Bosteels J, Weyers S, Puttemans P, Panayotidis C, Van Herendael B, Gomel V, et al. The effectiveness of hysteroscopy in improving pregnancy rates in subfertile women without other gynaecological symptoms: a systematic review. Hum Reprod Update. (2010) 16(1):1–11. doi: 10.1093/humupd/dmp033

38. Stamenov GS, Vitale SG, Della Corte L, Vilos GA, Parvanov DA, Nikolova DN, et al. Hysteroscopy and female infertility: a fresh look to a busy corner. Hum Fertil. (2020) 25(3):1–29. doi: 10.1080/14647273.2020.1851399

39. Bosteels J, Kasius J, Weyers S, Broekmans FJ, Mol BWJ, D’Hooghe TM. Hysteroscopy for treating subfertility associated with suspected major uterine cavity abnormalities. Cochrane Database Syst Rev. (2015) (2) Art. No.: CD009461:1-57. doi: 10.1002/14651858.CD009461.pub3

40. Espinós JJ, Fabregues F, Fontes J, García-Velasco JA, Llácer J, Requena A, et al. Impact of chronic endometritis in infertility: a SWOT analysis. Reprod Biomed Online. (2021) 42(5):939–51. doi: 10.1016/j.rbmo.2021.02.003

41. Tu YA, Yang PK, Chen SU, Yang JH. Optimal time interval between hysteroscopic polypectomy and frozen-thawed blastocyst transfer: a retrospective study. PLoS One. (2020) 15(10):e0240882. doi: 10.1371/journal.pone.0240882

42. Pereira N, Amrane S, Estes JL, Lekovich JP, Elias RT, Chung PH, et al. Does the time interval between hysteroscopic polypectomy and start of in vitro fertilization affect outcomes? Fertil Steril. (2016) 105(2):539–44.e1. doi: 10.1016/j.fertnstert.2015.10.028

43. Ghaffari F, Arabipoor A, Bagheri Lankarani N, Hosseini F, Bahmanabadi A. Hysteroscopic polypectomy without cycle cancellation in IVF/ICSI cycles: a cross-sectional study. Eur J Obstet Gynecol Reprod Biol. (2016) 205:37–42. doi: 10.1016/j.ejogrb.2016.08.019

44. Batioglu S, Kaymak O. Does hysteroscopic polypectomy without cycle cancellation affect IVF? Reprod Biomed Online. (2005) 10(6):767–9. doi: 10.1016/S1472-6483(10)61121-2

45. Berkkanoglu M, Isikoglu M, Arici F, Ozgur K. What is the best time to perform intracytoplasmic sperm injection/embryo transfer cycle after hysteroscopic surgery for an incomplete uterine septum? Fertil Steril. (2008) 90(6):2112–5. doi: 10.1016/j.fertnstert.2007.10.018

46. Yang JH, Chen MJ, Chen CD, Chen SU, Ho HN, Yang YS. Optimal waiting period for subsequent fertility treatment after various hysteroscopic surgeries. Fertil Steril. (2013) 99(7):2092–6.e3. doi: 10.1016/j.fertnstert.2013.01.137

47. Deng K, Song XH, Han XM, Kong WY, Liu W, Han T, et al. Optimal waiting period for fresh embryo transfer after hysteroscopic adhesiolysis: a retrospective cohort study. Chin Med J (Engl). (2019) 132(19):2333–9. doi: 10.1097/CM9.0000000000000456

48. Velemir L, Gallot D, Jardon K, Mage G, Pouly JL. Uterine rupture at 26 weeks after metroplasty for uterine enlargement in diethylstilbestrol-exposed uterus: a case report. Eur J Obst Gynecol Reprod Biol. (2008) 138(2):243–4. doi: 10.1016/j.ejogrb.2007.03.016



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Hysteroscopic metroplasty for the treatment of the dysmorphic uterus: A SWOT analysis

		Introduction



		Strenghts



		Higher pregnancy rate and live birth rate obtained after hysteroscopic metroplasty



		Uniform metroplasty technique



		Consistency of the results and operator's experience











		Weaknesses



		Lack of a universally accepted definition



		Unknown etiology and physiopathology



		Heterogeneity of the different diagnostic modalities



		Lack of data obtained from randomized clinical trials showing improvement in obstetrical outcomes



		Heterogeneity of the population included in the studies



		Lack of a standardized hysteroscopic approach



		Different subgroups of dysmorphic uterus with different prognosis and approach



		Risk of surgical complications



		Risk of obstetrical adverse outcomes











		Opportunities



		Diagnosis and treatment of other concomitant pathologies



		Spontaneous pregnancy rate after hysteroscopic metroplasty











		Threats



		Lack of uniform diagnostic criteria



		Use of non-objective diagnostic criteria



		Need of experience and skills for imaging interpretation



		Need of post-operative verification of metroplasty results with subsequent fertility treatment delay



		Increased cesarean section rate in patients undergoing hysteroscopic metroplasty











		Conclusions



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher's note



		Supplementary material



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Surgery

Hysteroscopic metroplasty for the
treatment of the dysmorphic
uterus: A SWOT analysis









OPS/images/fsurg-09-1097248-t001.jpg
Reference Country Years Study Diagnostic Diagnosis/ Total In utero DES Primary Recurrent Implantation
design method classification patients exposure infertility Pregnancy Loss Failure

Alonso 2019 Spain 2015~ Prospective 3D TVUS and T-shaped uterus 63 None 27 20 16
2017 hysteroscopy

Adriansen 2016 Belgium Retrospective = Dysmorphic uterus class 103 None 85 18 =

U1/ ESHRE ESGE

Boza 2018 Turkey 2015~ Prospective | HSG and 3D TVUS T-shaped uterus 56 None 3 10 14
2017

Di Spiezio 2019 Multicentric | 2011~ Retrospective 3D TVUS and class U1/ ESHRE-ESGE 214 None 166 48 0
2017 hysteroscopy

Ferro 2018 Spain 2008 i D; hic uterus 190 None 0 0 190
2015

Giacomucci 2011 Ttaly 2000~ Retrospective Hysteroscopy T-shaped uterus 17 - 0 0 17
2006

Haydardedeoghu Turkey 2013~ Retrospective HSG Dysmorphic uterus class 7 None 162 (Secondary

2018 2016 U1/ ESHRE-ESGE infertility:110)

Mounir 2012 Egypt Retrospective HSG/3D TVUS T shaped uterus 88 = 38 50

Sanchez Santiuste Spain 2016- i D, hic uterus 63 None 30 33 =

2020 2020

Sukur 2018 Turkey 2009~ Retrospective HSG/MRI Dysmorphic uterus class 78 None 43 35 -
2015 U1/ ESHRE ESGE

Uyar 2019 Turkey 2011- Retrospective HSG/3D TVUS T shaped uterus 101 None 101 - -
2016

Characteristics of included studies—Surgical procedure

Reference Metroplasty procedure Anti-adhesion Hysteroscopic 2nd look/ Time to 2nd Time until pregnancy ~ Complications Follow-up

Agents Other metohod look (months) allowed (months) (months)

Alonso 2019 5-mm hysteroscope and 5-Fr No/ sequential Yes 3 3 None 16 (12-44)
operative scissors Estroprogestins

Adriansen 2016 5-mm hysteroscope and 5-Fr - Yes 2 - None -
operative scissors

Boza 2018 5-mm hysteroscope and 5 Fr Nofsequential No/HSG/3D TVUS HSG (1) and 3D 2 None 12
bipolar electrode Estroprogestins TVUS (1,26,12)

Di Spiezio 2019 4- to 5-mm hysteroscopes and 5 Fr Yes Yes 2 - 16.8% synechiae 60 (24-96)

bipolar electrode or scissors

Ferro 2018 42-mm hysteroscope and 5 Fr No/ sequential Yes 1 1 None 12
bipolar electrode or scissors Estroprogestins

Giacomucci 2011 5-mm hysteroscope = - . o N -

Haydardedeoghu 5-mm hysteroscope and 5 Fr No/Estradiol Valerate No/HSG 2 = = =

2018 bipolar electrode

‘Mounir 2012 Monopolar resectoscope No/2 months - - 2 - -






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





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





OPS/images/fsurg-09-1097248-g001.jpg
STRENGTHS WEAKNESSES

Lack of a universally accepted definition.
Higher pregnancy and live birth rates Unknown etiology and physiopathology.
Heterogeneity of the different diagnostic techniques.
obtained after hysteroscopic metroplasty. Lack of data obtained from randomized clinical trials
s - showing improvement in obstetrical outcomes.
Commonly applied metroplasty technique. *  Heterogeneity of the population included in the studies.
Lack of a standardized hysteroscopic approach.
Different subgroups of dysmorphic uterus with different
prognosis and approach.
*  Riskof surgical complications.
*  Risk of obstetrical adverse outcomes.

Consistency of the results.

SWoT

Analysis THREATS

Lack of uniform diagnostic criteria.

Use of non-objective diagnostic criteria.
Need of experience and skills for imaging
interpretation.

Need of post-operative verification of
metroplasty results with subsequent fertility
treatment delay.

Increased cesarean section ratein patients
undergoing hysteroscopic metroplasty.

!]ysterosgg ic mgtropfasty.






