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Abstract
BACKGROUND
Heterotopic cesarean scar pregnancy (HCSP) is very rare and has a high risk of massive uterine bleeding. Preservation of concurrent intrauterine pregnancy (IUP) is one of the great challenges in the management of HCSP. No universal treatment protocol has been established when IUP is desired to be preserved.

CASE SUMMARY
We report a case of HCSP at 8+ wk gestation in a 34-year-old woman with stable hemodynamics. A two-step intervention was applied. Selective embryo aspiration was performed first, and surgical removal of ectopic gestational tissue by suction and curettage was performed 2 d later. Both steps were performed under ultrasound guidance. The patient had an uneventful course, and a healthy baby was delivered at 34+6 wk gestation.

CONCLUSION
Selective embryo aspiration followed by suction and curettage was successful in the preservation of IUP in the management of HCSP. This approach is an alternative option for HCSP in the first trimester when the IUP is desired to be preserved.
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Core Tip: Preservation of intrauterine pregnancy (IUP) is challenging in the management of heterotopic cesarean scar pregnancy (HCSP). A consensus for the management of HCSP has not been established. We present that selective embryo aspiration followed by suction and curettage is a reliable and minimally invasive approach for the preservation of IUP. It is suggested to be an alternative option for HCSP in the first trimester when the IUP is desired to be preserved.

INTRODUCTION
Cesarean scar pregnancy (CSP) is one of the rarest forms of ectopic pregnancy and is located in the scar of a cesarean section. It is considered a precursor for a morbidly adherent placenta and predisposes a woman to life-threatening complications such as uterine rupture and severe bleeding[1,2]. Management of CSP is challenging, and immediate intervention is strongly recommended[2]. Heterotopic pregnancy (HP) is defined as the simultaneous presence of intrauterine pregnancy (IUP) and ectopic pregnancy. The incidence of HP has been estimated to be between 1 in 50000 and 1 in 10000. It has become more common with the implementation of assisted reproductive technology in recent years[3]. Heterotopic CSP (HCSP) is CSP combined with an IUP, which is even rarer than CSP alone. Preservation of concurrent IUP is one of the great challenges in the management of HCSP[4-6]. The most important priority is to decrease the risk of massive uterine bleeding and uterine rupture during treatment and ongoing pregnancy[7]. Expectant management was reported to be successful in HCSP with loss of cardiac activity of the scar pregnancy[8]. Selective embryo reduction has been a predominant option[4,5]. However, morbidly adherent placenta and massive bleeding during ongoing pregnancy are common obstetric complications[5,9]. Surgical management has been preferred by some authors[6,10,11]. Because of the rarity of HCSP, no universal treatment guidelines have been established when IUP is desired to be preserved.
In the present study, we report an optimized approach with successful preservation of the IUP in one HCSP case at 8 wk of gestation. Written informed consent was obtained from the couple, and approval for this study was obtained from the ethics committee of the Women's Hospital, School of Medicine, Zhejiang University (IRB-20210002-R).

CASE PRESENTATION
Chief complaints
In September 2019, a 34-year-old woman (gravida 2, para 1) at 8 wk of gestation was transferred to our hospital for further treatment.

History of present illness
The patient had a menstrual delay of 8 wk. She was suspected of having HCSP at a local hospital. The current pregnancy was spontaneously conceived. She manifested no abdominal pain or vaginal bleeding and had a strong desire to preserve the concurrent IUP.

History of past illness
She had a history of one cesarean delivery 7 years earlier.

Personal and family history
The personal history and family history were unremarkable.

Physical examination
The patient’s vital signs were normal. Physical examination revealed a normal uterine cervix and abdomen and an 8-wk sized uterus with no tenderness. There was no vaginal bleeding or fluid.

Laboratory examinations
The serum beta-human chorionic gonadotropin was 181231 UI/L. Blood tests for complete blood count, coagulation, and liver function were within normal limits.

Imaging examinations
Transvaginal ultrasonography showed two gestational sacs with fetal activity, one located in the uterine fundus measuring 60 mm in diameter and the other in the previous cesarean scar measuring 51 mm in diameter (Figure 1). There was fluid buildup between the two gestational sacs. Ultrasonography revealed a thin layer of myometrium measuring 20 mm in thickness with a rich blood supply, which separated the gestational sac from the bladder.

FINAL DIAGNOSIS
HCSP was confirmed.

TREATMENT
The patient and her husband were counseled on the potential complications of the maternal and fetal risks related to the intervention and to an ongoing pregnancy, including massive bleeding, abortion, and ultimately hysterectomy. We suggested the use of selective embryo aspiration followed by vacuum suction and curettage to terminate the ectopic pregnancy without delay.
Under transvaginal ultrasound guidance, 2 mL hyperosmolar glucose was injected using a 20-gauge double-lumen ovum aspiration needle inserted via the vaginal anterior fornix into the gestational sac located in the cesarean scar, and then embryo aspiration was accomplished at 8+2 wk gestation. Cessation of fetal activity of the ectopic pregnancy was confirmed by ultrasonography. Two days later, normal growth of the IUP in the uterine fundus and decreased size of the ectopic pregnancy sac measuring 13.5 mm × 11.4 mm × 10.2 mm was demonstrated by ultrasonography (Figure 2A and B). Surgical removal of the ectopic gestational tissue by vacuum suction and curettage was performed and guided by transabdominal ultrasound under spinal anesthesia. The cervix was carefully dilated by Hegel dilators to 8 mm. Gestational tissue in the lower uterine segment was gently removed by suction and curettage (Figure 2C). Trophoblastic tissue was confirmed by histopathologic examination (Figure 2D). Vaginal bleeding was minimal during the surgery. Finally, a normal IUP with disappearance of the ectopic pregnancy was confirmed by ultrasonography. Prophylactic antibiotics and progesterone were used for 2 d.

OUTCOME AND FOLLOW-UP
[bookmark: _Hlk73249757]The patient experienced vaginal blood spotting for 8 wk. Subsequent serial sonographic scans confirmed a single ongoing pregnancy with normal growth parameters and placental site. A hematoma with a rich blood supply at the site of ectopic pregnancy implantation was revealed at 10 wk gestation (Figure 3A). After 3 wk, the hematoma persisted, while significantly diminished vascular flow was demonstrated (Figure 3B). The hematoma gradually subsided, and no hematoma was revealed at 20 wk gestation. The prenatal course was uneventful. Cesarean section was performed at 34+6 wk of gestation because of preterm membrane rupture. A healthy male baby weighing 2750 g was delivered. The patient had an unremarkable postoperative course.

DISCUSSION
To the best of our knowledge, this is the first case treated successfully by vacuum suction and curettage following selective embryo aspiration without any complications. We provide an alternative treatment option for HCSP when the IUP is desired to be preserved in the first trimester.
The increase in HCSP incidence and the patient’s desire to preserve the IUP emphasize the importance of improving treatment. A review of the literature up to January 2021 revealed 52 HCSP cases with a desire to preserve intrauterine gestation using a list of keywords including “Cesarean section scar,” “Ectopic pregnancy,” “CSP”, and “HCSP”. A consensus for the management of HCSP has not been established. Three treatment options have been reported, including expectant management, selective embryo reduction, and surgical intervention. Management options for HCSP are determined by patient characteristics, including clinical presentation, gestational age, viability of the HCSP, and the physician's experience. With increasing time of gestation, the risk of massive bleeding and uterine rupture increases. Expectant management is generally not recommended, while it might be an alternative option for a HCSP with loss of cardiac activity of the scar pregnancy[12]. Immediate intervention is suggested for HCSP cases. The earlier the intervention is implemented, the better the likely pregnancy outcome[4]. 
Selective embryo reduction was the main treatment modality for HCSP with a gestational age of less than 7 wk[4-6]. This method is performed by ultrasound guidance embryo aspiration, with or without simultaneous potassium chloride or hyperosmolar glucose injection[13-15]. Favorable pregnancy outcomes have been reported[4,16,17]. Out of 22 cases treated by selective embryo reduction, 19 (86.4%) had live births, and six (27.3%) had full-term births. However, the resolution of ectopic gestational tissue was uncertain after selective embryo aspiration. Seven patients (31.8%) were complicated with placenta previa and/or placenta accreta and 10 (45.5%) had massive bleeding during the ongoing pregnancy[5,9,13]. Other complications such as increasing size of residual mass and septic abortion were reported[9,18]. Hysterectomy was performed in three cases with uncontrollable bleeding[9,14,18]. These obstetric complications were attributed to the retained product of conception in the lower segment of the uterus. No appropriate treatment has been recommended when the retained ectopic trophoblastic tissue continues to grow to advanced gestational age.
Some authors prefer surgical intervention as an initial treatment for HCSP to reduce the risk of morbidly adherent placenta and massive bleeding during ongoing pregnancy[10,19,20]. Surgical intervention has been reported in six cases. Of these cases, five (83.33%) had live births, four (66.67%) had full-term births, and two (33.33%) were complicated by massive uterine bleeding. No morbidly adherent placenta or hysterectomy was reported in these patients. Surgical intervention seems to have improved pregnancy outcomes compared with selective embryo reduction, although the sample size was small. Even so, no recommended surgical approach is available. Difficultly visualizing HCSP was reported during the abdominal procedure[19]. Out of the 6 cases, two were managed by transvaginal approaches. Hysteroscopy was successfully performed at 7 wk gestation with a term delivery[20]. Curettage was performed in one emergency HCSP case at 9 wk of gestation; nevertheless, subsequent laparotomy was implemented because of persistent bleeding[6]. Compared with abdominal procedures, the transvaginal approach for the management of CSP is not only effective but also minimally invasive[21]. Successful hysteroscopic management indicates that transvaginal intervention is feasible in the management of HCSP when the IUP is desired to be preserved.
The present case was diagnosed at 8 wk gestation and had a high risk of massive bleeding. Preventative uterine artery embolism was not appropriate in this case. Considering the corresponding disadvantages of selective embryo reduction and surgical intervention, a two-step intervention was applied. Selective embryo aspiration was implemented first to reduce the viability of the ectopic pregnancy. Then, transvaginal surgical intervention was performed to remove the ectopic pregnancy tissue. For this case, we prefer vacuum suction and curettage rather than hysteroscopy considering that the intrauterine embryo might be disturbed by the upward force of the distended medium during hysteroscopy. A good pregnancy course and outcome were achieved as expected. This study indicates that vacuum suction and curettage are reliable when selective embryo aspiration is performed first. It could be an alternative option for HCSP patients with a high risk of bleeding and with a desire to preserve the IUP. It is worth mentioning that sonography was an important tool. It could help precisely locate the ectopic pregnancy during the intervention and monitor the vascular flow at the anterior wall of the lower segment of the uterus[14-16].
This two-step intervention reported in this study requires both the sonographer and the surgeon to have extensive experience. It is also suggested to be performed in a tertiary hospital. The possible risk of surgically induced abortion also requires attention. This two-step intervention has so far been applied to only this one case. It requires validation in more patients. Further studies are needed to define the best treatment options for HCSP when the IUP is desired to be preserved.

CONCLUSION
In conclusion, we present an optimized approach for the management of HCSP with successful preservation of the IUP. Selective embryo aspiration followed by vacuum suction and curettage could enable complete removal of the ectopic pregnancy and reduce the risk of uterine bleeding. The proposed approach is reliable and minimally invasive and is suggested to be an alternative option for HCSP in the first trimester when the IUP is desired to be preserved.
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Figure Legends
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Figure 1 Ultrasound images of a heterotopic cesarean scar pregnancy. Transvaginal ultrasound showing two gestational sacs (GSs), one (GS1) in the uterine fundus and the other (GS2) in the lower uterine segment at 8+ wk gestation.
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Figure 2 Ultrasound images of a heterotopic cesarean scar pregnancy after intervention. A and B: Transvaginal ultrasound showing normal growth of the intrauterine pregnancy (gestational sac 1) in the uterine fundus and the decreased size of the ectopic pregnancy sac (gestational sac 2) in the lower uterine segment 2 d after selective embryo aspiration; C: Gestational tissue removed from the lower segment of the uterus by suction and curettage, the size marked with a 10 mL syringe; D: Histological examination of the removed specimen confirming the presence of trophoblastic tissue (hematoxylin and eosin stain, × 50).
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Figure 3 Sequential views of an intrauterine pregnancy and the blood supply at the site of implantation of an ectopic pregnancy on ultrasound after intervention. A: Transvaginal color Doppler ultrasound showing the normal growth of the intrauterine pregnancy (*) and a hematoma-rich blood supply at the site of implantation of the ectopic pregnancy at 10 wk gestation; B: Transabdominal color Doppler ultrasound showing the normally growing embryo (*) and no blood supply at the site of implantation of the ectopic pregnancy at 13 wk gestation.
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