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Objective: This study aimed to analyze the outcome of postoperative re-pregnancies in patients with a cesarean scar pregnancy (CSP) and investigate the factors influencing the occurrence of recurrent cesarean section scar pregnancy (RCSP).

Methods: A retrospective analysis was performed on the clinical data of 105 patients with CSP who had undergone surgical treatment and were admitted to the Minda Hospital affiliated with Hubei University for Nationalities, Henan Provincial People’s Hospital, Linyi People’s Hospital, and Weifang People’s Hospital from January 2015 to May 2021. The reproductive outcomes of these patients were monitored, and the factors influencing the occurrence of RCSP were analyzed.

Results: In this study, it was found that the reproductive outcomes of patients with CSP after surgery included ectopic pregnancy, normal intrauterine pregnancy, RCSP, and abortion. The postoperative re-pregnancy rate was 51.72% (105/203), and the postoperative RCSP rate was 13.33% (14/105). The number of cesarean sections (OR = 2.004, 95% CI: 1.412–22.579, p < 0.001) was identified as an independent risk factor for the occurrence of RCSP, and the intraoperative removal of the uterine scar (OR = 0.045, 95% CI: 0.005–190.400, p = 0.002) was determined as an independent protective factor for the occurrence of RCSP.

Conclusion: For patients with residual reproductive requirements after CSP surgery, the removal of uterine scar tissue during the operation can be contemplated. Subsequent postoperative re-pregnancy demands close surveillance and follow-up during gestation, with appropriate termination of pregnancy when warranted. For patients without reproductive needs after surgery, contraception is recommended to prevent the occurrence of RCSP.
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Introduction

Since the implementation of China’s “three-child policy,” the cesarean section rate among Chinese pregnant women has further increased (1, 2). Probably due to the increased frequency of cesarean sections, the incidence of cesarean scar pregnancy (CSP) in cesarean-section patients has also increased in recent years, with the incidence ranging from 1/1800 to 1/2200 (3). A variety of surgical treatments and medications are available for CSP, such as uterine artery embolization (UAE), methotrexate conservative drug therapy, curettage, hysteroscopic surgery, laparoscopic surgery, vaginal surgery, and open surgery. Studies on the application of methotrexate for conservative treatment of CSP have shown that the failure rates are as high as 25%, and a number of patients require subsequent surgical intervention (4, 5). Consequently, compared with the conservative treatment approach that solely utilizes drugs such as methotrexate, surgical treatment may be a preferable option for patients with CSP. Numerous studies have been conducted on the CSP surgical method; however, there are few studies on the reproductive outcomes of postoperative re-pregnancy in patients with CSP. Whether the variation in surgical methods influences the reproductive outcomes of postoperative re-pregnancy in patients with CSP remains to be explored. It is yet to be determined whether luteinizing hormone (LH), anti-Müllerian hormone (AMH), and follicle-stimulating hormone (FSH), which are commonly used as biological indicators for the evaluation of ovarian function, are correlated with the reproductive outcomes of postoperative re-pregnancy in patients with CSP (6, 7). In this study, we retrospectively analyzed the clinical data of 105 patients with postoperative re-pregnancy after CSP surgery, with the aim of exploring the outcomes of postoperative re-pregnancy in patients with CSP and the influencing factors for recurrent cesarean scar pregnancy (RCSP).



Materials and methods

General information Between January 2015 and May 2021, a total of 1,204 patients with CSP who underwent surgical treatment were admitted to the Department of Obstetrics and Gynecology in the following hospitals: Hubei University for Nationalities Affiliated Minzu University Hospital, Henan Provincial People’s Hospital, Linyi Municipal People’s Hospital, and Weifang Municipal People’s Hospital. Among these patients, 296 received ultrasound-guided curettage, 402 underwent hysteroscopic surgery, and 502 had laparoscopic surgery. For all patients undergoing laparoscopic surgery, an ultrasonic knife was used to incise the muscle layer at the uterine isthmus mass for the removal of scar tissue. The uterine incision was closed in two layers in the double-layer arm using non-locking continuous multifilament sutures. The first layer included a significant portion of the myometrium and the endometrium. The second layer consisted of a continuous running suture that overlapped the first layer, incorporating the serosal layer and the superficial myometrial tissue. Among the 1,204 patients, 203 expressed the intention to conceive again after the operation. After screening based on the inclusion and exclusion criteria, a total of 105 patients with postoperative re-pregnancy following CSP were incorporated into this study.

Inclusion and exclusion criteria Inclusion criteria included the following: ① Patients who did not experience complications such as incisional infection or poor wound healing after surgery. ② Patients who expressed the desire to conceive again following surgery. ③ Patients who achieved their first natural pregnancy after the surgical procedure. ④ Patients who were planned to become pregnant again within the following specified time frames: Those who had undergone curettage or hysteroscopy were required to wait for at least 6 months, whereas those who had undergone laparoscopy were obligated to wait for a minimum of 1 year prior to attempting pregnancy again. Exclusion criteria included the following: ① Patients with a prior history of hysterectomy or tubal ligation. ② Patients with severe insufficiency of the liver, kidney, heart, or lung, or those with other severe underlying diseases. ③ Patients with incomplete medical record information. ④ Patients with interrupted follow-up records. This study obtained the approval of the Ethics Committee of our hospital, with the approval number V22017.

Follow-up For patients diagnosed with CSP who manifest the intention to conceive again, fasting venous blood samples will be procured on the second to fourth day of the first, third, and sixth menstrual cycles subsequent to surgery for the purpose of hormonal level evaluation. These patients will undergo follow-up assessments at 3-month intervals, with meticulous records being kept concerning their hormonal levels, pregnancy progression, perinatal conditions, and delivery particulars. In contrast, for patients with CSP who lack the intention to conceive again, a solitary follow-up will be implemented in the third month post-surgery, during which no hormonal level assay will be performed. Subsequently, the patients were stratified into the intrauterine pregnancy group (N = 91) and the RCSP group (N = 14) in accordance with their postoperative re-pregnancy outcomes, with the objective of probing into the postoperative re-pregnancy and delivery states among CSP patients as well as the determinants underlying the occurrence of RCSP.

CSP typing method In 2016, the Family Planning Group of the Obstetrics and Gynecology Section of the Chinese Medical Association published the “Expert Consensus on the Diagnosis and Treatment of Uterine Keloid Pregnancy after Cesarean Section” (2016) (8). In the consensus, the clinical classification of CSP was detailed: Type I: The pregnancy tissue is partially implanted in the uterine scar, partially or mostly located in the uterine cavity, and a few reach the base of the uterus. The myometrium between the pregnancy tissue and the bladder becomes thin, and the thickness is >3 mm. Type II: A part of the pregnancy tissue is implanted in the uterine scar, part or most of it is located in the uterine cavity, and a few reach the bottom of the uterine cavity. The uterine muscle layer between the pregnancy tissue and the bladder becomes thin, and the thickness is <3 mm. Type III: The pregnancy tissue is completely implanted in the muscle layer of the uterine scar and protrudes outward toward the bladder. The uterine cavity and cervical canal are empty. The myometrium between the pregnancy tissue and the bladder is thin or missing, and the thickness is <3 mm.


Statistical analysis

Statistical analysis was performed using SPSS version 26.0 software and SPSSAU software. Continuous variables conforming to normal distribution were expressed as mean ± standard deviation ([image: image] ± s), and one-way ANOVA was used for comparison between groups. The Box-Cox transformation is applied to the raw data of the non-normal distribution to make it appear to be normally distributed, so as to facilitate subsequent data processing and provide more accurate data for subsequent research. Quantitative data should be described by percentage, and the X2 test was used for comparisons between groups using the X-test, with α = 0.05 as the test level and p < 0.05 as the statistically significant difference. Influential factors that were statistically significant in the univariate analysis were included in the binary logistic regression model for analysis, and a p < 0.05 was taken as the statistically significant difference.




Results

General data No statistically significant differences were detected between the two groups in terms of age, gravidity, the interval from the last cesarean section, the diameter of the CSP gestational sac, the gestational age at CSP diagnosis, the preoperative blood β-HCG level, the postoperative blood β-HCG recovery period, the postoperative menstrual recurrence time, the incidence of reduced postoperative menstrual flow, and the CSP type (p > 0.05). The mean number of previous cesarean sections was markedly elevated in the RCSP group (3.58 ± 1.38) in contrast to that in the intrauterine pregnancy group (2.89 ± 1.07), exhibiting a statistically significant difference (p < 0.05). The intraoperative uterine scar excision rate was 14.29% (2/14) for the RCSP group, which was conspicuously lower than that of the intrauterine pregnancy group (88.17%, 82/91), manifesting a statistically significant difference (p < 0.05) (refer to Table 1 for detailed data).



TABLE 1 General information about patients in both groups.
[image: Table1]

Postoperative hormone levels of patients in the two groups No statistically significant differences were detected in the comparisons of the three hormone levels, namely, FSH, LH, and AMH, between the two groups of patients prior to surgery, as well as 1 month, 3 months, and 6 months after surgery (p > 0.05). When comparisons were made within each group of patients, no statistically significant differences were found between the hormone levels at 1 month, 3 months, and 6 months after the operation and those before the operation (p > 0.05) (refer to Table 2 for detailed information).



TABLE 2 Postoperative hormone levels in two groups of patients.
[image: Table2]

Perinatal situation in the intrauterine pregnancy group Among the 91 patients experiencing an intrauterine pregnancy, two cases of missed miscarriage, two cases where patients voluntarily terminated the pregnancy due to personal reasons, and 25 cases of preterm births via cesarean section were observed, yielding a preterm labor rate of 27.48% (25/91). The etiologies of preterm delivery encompassed the following: Ultrasonography indicated that the thickness of the thinnest part of the myometrium in the lower uterine segment was <0.1 mm in four patients, premature rupture of membranes and oligohydramnios were present in two patients, placenta accreta was noted in eight patients, twin gestation occurred in two patients, a combination of gestational diabetes or hypertensive disorders in pregnancy was diagnosed in four patients, complete placenta previa was identified in two patients, and fetal distress was detected in three patients. The aforementioned preterm neonates had a gestational age ranging from 28 to 36 weeks, and all survived subsequent to rescue treatment in the neonatal intensive care unit (NICU). Among the 91 patients with intrauterine pregnancy, 62 patients underwent cesarean section at full-term gestation. The vast majority of these patients did not experience any conspicuous complications or placenta-related disorders during pregnancy. Ultimately, all of them were delivered via cesarean section, with the operations proceeding smoothly and resulting in healthy newborns, yielding a full-term delivery rate of 68.13% (62/91) (refer to Figure 1 for a detailed visual representation).

[image: Figure 1]

FIGURE 1
 Outcome of re-pregnancy after CSP surgery.


Perinatal situation in the RCSP group. The incidence rate of recurrent cesarean scar pregnancy (RCSP) in the present study was determined to be 13.33% (14/105). Among the 14 patients diagnosed with RCSP, 12 opted for pregnancy termination immediately upon the detection of RCSP during early gestation, while 2 elected to continue with the pregnancy. Among the two patients with RCSP who elected to continue the pregnancy, one was diagnosed with type II CSP via ultrasonography at 7 weeks of gestation. Despite being informed by the physician of the potential risks associated with persisting in the pregnancy, the patient chose to carry on. At 18 weeks of gestation, ultrasonography revealed placenta previa and placenta accreta, prompting a recommendation for pregnancy termination. Nevertheless, the patient persisted in her decision to continue her pregnancy. At 23 weeks of gestation, ultrasonography demonstrated placenta previa, placenta accreta, and cervical dilatation. Subsequently, the patient elected to discontinue the pregnancy and underwent a cesarean section, during which a diagnosis of placenta increta was established, accompanied by an intraoperative blood loss of approximately 1,100 mL. Fortunately, the uterus was conserved during the surgical procedure. The other patient with RCSP who opted to continue the pregnancy was classified as having type I CSP. At 35 weeks of gestation, due to the onset of regular contractions and a progressively shortening cervical canal, a cesarean section was performed for pregnancy termination.

Analysis of the influencing factors for the occurrence of RCSP. The influencing factors that demonstrated statistical significance in the aforementioned analysis were subjected to logistic regression analysis. The results indicated that the number of cesarean deliveries [odds ratio (OR) = 2.036, 95% confidence interval (CI): 1.457 to 22.873, p < 0.001] emerged as an independent risk factor for the occurrence of recurrent cesarean scar pregnancy (RCSP), whereas intraoperative removal of the uterine scar (OR = 0.045, 95% CI: 0.005 to 190.400, p = 0.002) served as an independent protective factor against the occurrence of RCSP (refer to Table 3 for detailed data).



TABLE 3 Logistic regression analysis of factors influencing postoperative recurrence of CSP.
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Discussion

In the present study, the perioperative levels of LH, FSH, and AMH among the two groups of patients were analyzed. It was found that no statistically significant differences were observed, whether when comparing the hormone levels of different groups of patients during the same period or when comparing those of patients in different periods within the same group. These findings demonstrate two aspects: First, there is no significant difference in the levels of LH, FSH, and AMH between patients with normal intrauterine pregnancy and those with RCSP. Second, curettage, hysteroscopy, and laparoscopy, which are currently the common surgical approaches for terminating pregnancy in CSP, do not exert a significant impact on the levels of LH, FSH, and AMH among patients in the postoperative period.

A meta-analysis conducted by Morlando et al. (9) demonstrated that the rate of live births at term among women possessing a history of CSP and becoming pregnant subsequent to surgical treatment was 54.9%. The live birth rate within the intrauterine pregnancy group in the current study was 68.13% (62/91), which exceeded that in the research by Morlando et al. (9). The possible explanation for this disparity might be attributed to the fact that the study by Morlando et al. (9) incorporated a substantial proportion of women with unplanned pregnancies who lacked regular prenatal examinations. Consequently, it is of great significance for women who conceive again after CSP to undergo regular prenatal checkups and receive perinatal care under the guidance of a physician as this might enhance the live birth rate.

In our study, a patient diagnosed with CSP type I sustained her pregnancy until the 35th gestational week and achieved a successful live infant delivery via cesarean section. Moreover, a patient with CSP type II terminated her pregnancy during the second trimester due to placenta implantation. CSP patients who underwent expectant treatment display a high degree of variability in pregnancy outcomes, which consequently renders the crucial concern of how to identify appropriate patients at an early stage. Fang et al. (10) investigated 11 CSP patients under expectant management. Their research findings indicated that among the nine cases in the advanced pregnancy phase, seven were classified as CSP type I and two as CSP type II; furthermore, the two instances of uterine rupture during the second trimester were both of CSP type III. Subsequently, certain scholars suggest that pregnant women diagnosed with CSP type I or II who possess a strong determination to continue their pregnancy, following a comprehensive understanding of the associated risks, may proceed with their pregnancy under strict surveillance within a tertiary medical institution (11, 12). However, the reason why the CSP II patients in this study underwent placental implantation in the second trimester and failed to sustain the pregnancy successfully remains to be elucidated. This phenomenon might be associated with the frequency of CSPs that the patient has encountered. A comparative analysis of the studies conducted by Calì et al. (13) and Fang et al. (10) with respect to the maintenance of pregnancy in CSP patients demonstrates that the subjects in their respective studies were all patients with an initial occurrence of CSP. In contrast, the CSP patients in the current study who sustained their pregnancies were all RCSP patients. It is hypothesized that the augmented frequency of CSPs that the patient has endured may attenuate the prognostic value of CSP classification in relation to the sustenance of a secure pregnancy among CSP patients.

Tantbirojn et al. (14) reported an incidence rate of 25% for RCSP. Wang et al. (15) documented a 15.6% incidence rate of RCSP in their study (5). Maymon et al. (16) conducted an analysis of the clinical data of 90 patients with CSP, revealing a postoperative pregnancy rate of 48% (43/90) and an RCSP rate of 11% (10/90). In our study, it was found that the postoperative outcomes of re-pregnancy among patients with cesarean scar pregnancy (CSP) encompassed ectopic pregnancy, normal intrauterine pregnancy, recurrent cesarean scar pregnancy (RCSP), and abortion. The postoperative pregnancy rate was determined to be 51.72% (105/203), and the postoperative RCSP rate was 13.33% (14/105), which was generally consistent with the findings of the aforementioned studies. In the present study, among the patients in the intrauterine pregnancy group, placental implantation was identified as the most prevalent complication during pregnancy, with an incidence rate of 8.80% (8/91). The possible reason for this could be analyzed as follows. Cesarean scar pregnancy (CSP) and placental implantation share a similar pathogenesis (17, 18), which is associated with uterine decidual injury and abnormal invasion of chorionic trophoblast cells in the lower segment of the scarred uterus (19–23). Consequently, the incidence of placental implantation is elevated in the second pregnancies of patients with a prior history of CSP.

In the current study, it was ascertained that the number of cesarean deliveries (OR = 2.044, 95% CI: 1.412 to 22.579, p < 0.001) constituted an independent risk factor for the development of RCSP, whereas intraoperative removal of the uterine scar (OR = 0.045, 95% CI: 0.005 to 190.400, p = 0.002) served as an independent protective factor for the development of RCSP. The necessity of removing and repairing the uterine scar resulting from cesarean delivery remains a subject of debate. Whether such repair can alter reproductive outcomes is a contentious issue. Several studies have demonstrated that excision of the uterine scar accompanied by repair of the muscular tissue can diminish the incidence of RCSP (14–17). As previously expounded, the existence of uterine scar tissue is likely to augment the probability of uterine decidual injury and abnormal invasion of chorionic trophoblast cells within the lower segment of the scarred uterus, thereby giving rise to a comparatively higher incidence of CSP and placental implantation. Furthermore, existing research has indicated that there exists a negative correlation between the thickness of the myometrium of the anterior wall of the lower uterine segment and the number of cesarean deliveries. Specifically, an increment in the number of cesarean deliveries correlates with a reduction in the thickness of the myometrium of the anterior wall of the lower uterine segment, concomitantly elevating the risk of uterine rupture during mid to late pregnancy (24). Consequently, from the vantage point of curtailing the incidence of RCSP and averting uterine rupture during pregnancy, it may be requisite to excise the uterine scar in patients with CSP. However, it has also been posited that routine performance of uterine scar excision and myometrial repair surgery in such patients would culminate in augmented surgical complexity, elongated surgical duration, and elevated surgical costs (25). In the present study, it was discerned that intraoperative excision of the uterine scar functions as an independent protective factor against the development of RCSP. Given that the myometrium at the scar on the anterior wall of the uterus is characteristically thin and replete with blood supply, we posit that scar excision is a viable option for patients desiring subsequent childbearing.

In conclusion, the potential outcomes of pregnancy subsequent to CSP treatment encompass ectopic pregnancy, spontaneous abortion, RCSP, and normal intrauterine pregnancy. These pregnancies may be complicated by placental implantation, placenta previa, and uterine rupture during the middle and late stages of gestation. Moreover, the majority of such pregnancies are likely to be terminated via elective cesarean section. Early detection and prompt treatment of RCSP can mitigate the occurrence of serious complications. Hence, for patients with reproductive requirements following CSP treatment, appropriate therapeutic strategies ought to be selected in light of the patient’s individual circumstances. During pregnancy, close monitoring and follow-up of the pregnancy progress are imperative, and the pregnancy should be terminated at an opportune time if necessary. For patients without reproductive intentions after treatment, it is advisable to adopt safe, long-term, and reliable contraceptive measures to preclude the recurrence of CSP.

However, it should be noted that the four hospitals incorporated into this study are all large tertiary care institutions. The pronounced trust that Chinese patients with CSP place in major hospitals, in conjunction with the possible presence of subjective selection bias, might result in the incidence rate of CSP in these four hospitals surpassing the range of 1/1800 to 1/2200. In addition, this study was constrained by its retrospective nature and dependence on funding sourced from policy initiatives. Specifically, no data were collected regarding the estradiol (E2) hormone levels in patients with CSP, nor were data obtained on the hormone levels of those patients with CSP who had no intention of conceiving again after surgery. It is anticipated that in subsequent prospective studies, these limitations will be tackled by incorporating hospitals of diverse levels, augmenting the heterogeneity of the patient cohort, and instituting a comprehensive data collection protocol for patient hormone levels.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by the Ethics Review Committee of Hubei University for Nationalities. 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.



Author contributions

YY: Conceptualization, Methodology, Software, Writing – original draft. LH: Conceptualization, Investigation, Methodology, Software, Writing – original draft. NX: Data curation, Formal analysis, Validation, Writing – original draft. HM: Resources, Supervision, Validation, Writing – review & editing. CY: Resources, Supervision, Validation, Writing – review & editing.



Funding

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



Acknowledgments

We are grateful to all data collectors.



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.



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.



Abbreviations


CS, Cesarean section; CSP, Cesarean scar pregnancy; RCSP, Recurrent cesarean scar pregnancy; FSH, Follicle-stimulating hormone; LH, Luteinizing hormone; AMH, Anti-Müllerian hormone; NICU, Neonatal intensive care unit.




References

 1. Miller, R, and Gyamfi-Bannerman, C. Society for maternal-fetal medicine consult series #63: cesarean scar ectopic pregnancy. Am J Obstet Gynecol. (2022) 227:B9–B20. doi: 10.1016/j.ajog.2022.06.024

 2. Liu, S, Chen, L, Zhu, G, Shao, Y, Yu, S, Li, W , et al. Analysis of risk factors for cesarean scar diverticulum. Medicine. (2021) 100:e25757. doi: 10.1097/MD.0000000000025757 

 3. Chen, Y-T, Chen, Y-C, Chen, M, Chang, Y-J, Yang, S-H, Tsai, H-D , et al. Reproductive outcomes of cesarean scar pregnancies treated with uterine artery embolization combined with curettage. Taiwanese J Obstetr Gynecol. (2022) 61:601–5. doi: 10.1016/j.tjog.2021.08.005 

 4. Gilbert, SB, Polotsky, AJ, and Alvero, R. Direct methotrexate injection into the gestational sac for nontubal ectopic pregnancy: a review of efficacy and outcomes from a single institution. Fertil Steril. (2017) 108:e209–15. doi: 10.1016/j.fertnstert.2017.07.1152

 5. El Sabbagh, A, Sayour, I, Sleiman, Z, Centini, G, Lazzeri, L, Giorgi, M , et al. “In situ” methotrexate injection followed by Hysteroscopic resection for caesarean scar pregnancy: a single-center experience. J Clin Med. (2023) 12:2304–10. doi: 10.3390/jcm12062304 

 6. Moolhuijsen, LME, and Visser, JA. Anti-Müllerian hormone and ovarian reserve: update on assessing ovarian function. J Clin Endocrinol Metab. (2020) 105:3361–73. doi: 10.1210/clinem/dgaa513 

 7. Bosch, E, Alviggi, C, Lispi, M, Conforti, A, Hanyaloglu, AC, Chuderland, D , et al. Reduced FSH and LH action: implications for medically assisted reproduction. Hum Reprod. (2021) 36:1469–80. doi: 10.1093/humrep/deab065 

 8. Chinese Medical Association Obstetrics and Gynecology Branch Family Planning Group. Expert consensus on the diagnosis and treatment of uterine scar pregnancy after cesarean section (2016). Family Med Clin Educ. (2025) 15:5–9. doi: 10.13558/j.cnki.issn1672-3686.2017.01.002

 9. Morlando, M, Buca, D, Timor-Tritsch, I, Cali, G, Palacios-Jaraquemada, J, Monteagudo, A , et al. Reproductive outcome after cesarean scar pregnancy: a systematic review and meta-analysis. Acta Obstet Gynecol Scand. (2020) 99:1278–89. doi: 10.1111/aogs.13918 

 10. Fang, H, Jianqi, L, and Xiaolin, T. Clinical analysis of 11 cases of expectant treatment of uterine scar pregnancy after cesarean section. Chinese J Obstetr Gynecol. (2017) 52:594–9. doi: 10.3760/cma.j.issn.0529-567x.2017.09.004

 11. Kaelin Agten, A, Cali, G, Monteagudo, A, Oviedo, J, Ramos, J, and Timor-Tritsch, I. The clinical outcome of cesarean scar pregnancies implanted “on the scar” versus “in the niche”. Am J Obstet Gynecol. (2017) 216:510. doi: 10.1016/j.ajog.2017.01.019 

 12. Jayaram, P, Okunoye, G, Al Ibrahim, AA, Ghani, R, and Kalache, K. Expectant management of caesarean scar ectopic pregnancy: a systematic review. J Perinat Med. (2018) 46:365–72. doi: 10.1515/jpm-2017-0189

 13. Calì, G, Timor-Tritsch, IE, Palacios-Jaraquemada, J, Monteaugudo, A, Buca, D, Forlani, F , et al. Outcome of cesarean scar pregnancy managed expectantly: systematic review and meta-analysis. Ultrasound Obstet Gynecol. (2018) 51:169–75. doi: 10.1002/uog.17568 

 14. Tantbirojn, P, Crum, CP, and Parast, MM. Pathophysiology of placenta Creta: the role of decidua and Extravillous trophoblast. Placenta. (2008) 29:639–45. doi: 10.1016/j.placenta.2008.04.008

 15. Wang, Q, Peng, H-L, He, L, and Zhao, X. Reproductive outcomes after previous cesarean scar pregnancy: follow up of 189 women. Taiwanese J Obstetr Gynecol. (2015) 54:551–3. doi: 10.1016/j.tjog.2015.08.006 

 16. Ron Maymon, M, Svirsky, R, Smorgick, N, Mendlovic, S, Halperin, R, and Gilad, K. Fertility performance and obstetric outcomes among women with previous cesarean scar pregnancy. Am Inst Ultrasound Med. (2011) 30:1179–84. doi: 10.7863/jum.2011.30.9.1179

 17. Zosmer, N, Fuller, J, Shaikh, H, Johns, J, and Ross, JA. Natural history of early first-trimester pregnancies implanted in cesarean scars. Ultrasound Obstet Gynecol. (2015) 46:367–75. doi: 10.1002/uog.14775 

 18. Timor-Tritsch, IE, Monteagudo, A, Cali, G, Palacios-Jaraquemada, JM, Maymon, R, Arslan, AA , et al. Cesarean scar pregnancy and early placenta accreta share common histology. Ultrasound Obstet Gynecol. (2014) 43:383–95. doi: 10.1002/uog.13282 

 19. Jauniaux, EBG. Pathophysiology of placenta Accreta Spectrum disorders: a review of current findings. Clin Obstet Gynecol. (2018) 61:743–54. doi: 10.1097/GRF.0000000000000392 

 20. Zhou, X, Li, H, and Fu, X. Identifying possible risk factors for cesarean scar pregnancy based on a retrospective study of 291 cases. J Obstet Gynaecol Res. (2020) 46:272–8. doi: 10.1111/jog.14163 

 21. Jauniaux, E, Collins, S, and Burton, GJ. Placenta accreta spectrum: pathophysiology and evidence-based anatomy for prenatal ultrasound imaging. Am J Obstet Gynecol. (2018) 218:75–87. doi: 10.1016/j.ajog.2017.05.067 

 22. Jauniaux, E, and Burton, GJ. Placenta accreta spectrum: a need for more research on its aetiopathogenesis. BJOG Int J Obstet Gynaecol. (2018) 125:1449–50. doi: 10.1111/1471-0528.15194 

 23. Parra-Herran, C, and Djordjevic, B. Histopathology of placenta Creta: chorionic villi intrusion into myometrial vascular spaces and Extravillous trophoblast proliferation are frequent and specific findings with implications for diagnosis and pathogenesis. Int J Gynecol Pathol. (2016) 35:497–508. doi: 10.1097/PGP.0000000000000250 

 24. Chinese Medical Association, Family Planning Branch. Expert consensus on the diagnosis and treatment of uterine scar diverticula after cesarean section. Chinese J Obstetr Gynecol. (2019) 54:145–8. doi: 10.3760/cma.j.issn.0529-567x.2019.03.001

 25. Lei, Y, Du, X, Liu, Y, Le, F, and Zhou, J. Surgical treatment and reproductive outcomes in caesarean scar pregnancy at a single center. Reprod Biol Endocrinol. (2024) 22:1–9. doi: 10.1186/s12958-024-01225-7 


Copyright
 © 2025 Yin, Huang, Xu, Ma and Yuan. 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/images/fmed-12-1503836-t003.jpg
SE Wald = OR 95% Cl

Number of cesarean sections 1461 0333 16933 <0.001 2044 1412-22.579

Variables

Intraoperative removal of uterine scar -3.092 0975 10083 0.002 0.045 0.005-190.400





OPS/images/fmed-12-1503836-t001.jpg
RCSP group

(N =14)

Intrauterine pregnancy
group (N = 91)

Age (years)

Number of pregnancies

Number of previous cesarean sections
‘Time since the last cesarean section (years)
CSP gestational sac diameter (cm)

CSP gestational age (days)

Preoperative blood
B-HCG (mIU/L)

“Time of blood
$-HCG returning to normal (days)

Recovery time of menstruation (days)
Decrease in postoperative menstrual flow (%)
CSP type

csp1

Ccspil

cspit

Intraoperative removal of uterine scar (%)

31294526
3584138
358138
473092
3264022

44774505

25776.23 + 872,57

32684402

31714301

7.14% (2/14)

3571% (5/14)
35.71% (5/14)
28.58% (4/14)

14.29% (2/14)

3220470
3294116
2894107
506+ 105
37340045
42394493

2892349+ 519.62

33024338

30154279

5.49% (5/91)

4176% (38/91)
35.16% (32/91)
23.08% (21/91)
88.17% (82/91)

1.963
1677
1074
1782
2544
1432

4906

2562

1472

2051

0871

8354

0056

0.469

0046

0309

0199

0.603

0112

1020

0621

0.080

0082

<0001





OPS/images/fmed-12-1503836-t002.jpg
RCSP group

(N =14)

Intrauterine pregnancy
group (N = 91)

LH (mIU/ml)

FSH (mIU/ml)

AMH (ng/ml)

Preoperative

1 month after surgery
3 months after surgery
6 months after surgery
P

Preoperative

1 month after surgery
3 months after surgery
6 months after surgery
P

Preoperative

1 month after surgery
3 months after surgery
6 months after surgery

P

683352

5974274

6334301

692£288

5005

781+ 111

6854233

7244179

7914197

5005

3332052

326118

347079

3554083

5005

702£3.79

6524234

669275

705144

5005

812174

7.66+ 215

785+ 231

820241

5005

3844096

366074

386102

392083

5005

1712

2081

1901

1375

2057

1617

3220

1237

0.964

2005

2001

1390

0.883

0.625

0741

1211

0.654

0712

0182

0249

0.931

1032

0.090

0.170





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Analysis of reproductive outcomes after cesarean scar pregnancy surgery: a multicenter retrospective study



		Introduction



		Materials and methods



		Statistical analysis









		Results



		Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Abbreviations



		References



















OPS/images/fmed-12-1503836-e001.jpg





OPS/images/fmed-12-1503836-g001.jpg
Subsequent pregnancy

(N=107)
Intrauterine Tubal
RCSP
pregnancy pregnancy (N=14)
(N=01) (N=2)
Premature Full-term Continuation Termination
iAbadion labor labor of pregnancy of pregnancy
(N=4) (N=25) (N=62) (N=2) (N=12)






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

Analysis of reproductive
outcomes after cesarean scar
pregnancy surgery: a multicenter
retrospective study












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Medicine






