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Ultrasound-guided local ethanol injection for fertility-preserving cervical pregnancy accompanied by fetal heartbeat: Two case reports
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Abstract
BACKGROUND
The incidence of cervical pregnancy is increasing due to the recent widespread application of assisted reproductive technology. Although hysterectomy has been a treatment option, high-sensitivity human chorionic gonadotropin testing and improved accuracy of transvaginal ultrasound imaging have increased possibility of uterine preservation. Dilation and curettage with methotrexate therapy and uterine artery embolization have been reported as treatments with fertility preservation; however, certain disadvantages limit their use. 

CASE SUMMARY
In our two reported cases, we avoided massive bleeding and immediately resumed infertility treatment using ultrasound-guided local ethanol injection for cervical pregnancies with fetal heartbeats. 

CONCLUSION
This treatment may be a new fertility-preserving option for cervical pregnancy.
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Core Tip: We describe the use of transvaginal ultrasound-guided local injection of absolute ethanol as a new treatment method for cervical pregnancy that preserves fertility. In both cases, the patients had developed cervical pregnancy through assisted reproductive technology and sought fertility-preserving treatment. A local injection of absolute ethanol allowed resumption of menstruation 2 mo after treatment and early resumption of infertility treatment without any complications. We suggest that local injection of absolute ethanol for cervical pregnancy could be a safe and effective new treatment method.

INTRODUCTION
Cervical pregnancies occur in approximately 1 in 9000 pregnancies[1,2]. They are believed to be more common in those with a history of abortion or cesarean delivery, and are more common with assisted reproductive technology than with natural pregnancies[3]. The cervix contains very little smooth muscle, and it is thought that the villi easily infiltrate the muscular layer and form a high degree of placenta accreta. Furthermore, careless intracervical curettage for cervical pregnancy may cause complicated massive bleeding. Therefore, hysterectomy should be considered for treatment. 
However, the recent development of high-sensitivity human chorionic gonadotropin (hCG) testing and improved accuracy of transvaginal ultrasound imaging have allowed asymptomatic diagnosis and increased fertility preservation due to early intervention. Dilation and curettage with methotrexate (MTX) therapy[4] and uterine artery embolization (UAE)[5] have been reported as treatments for the preservation of fertility. However, in patients who wish to preserve fertility, MTX therapy poses problems that may include ovarian dysfunction and a delay in resumption of infertility treatment due to the washout period[6]. Furthermore, there are many reported cases of unsuccessful MTX administration in cases accompanied by fetal heartbeat or blood hCG concentration of ≥ 10000 mIU/mL[7]. Moreover, with UAE, the rate of preterm birth in subsequent pregnancies may increase, and placenta accreta may occur[8].
There have been reports on the efficacy and safety of ultrasound-guided local ethanol injection as an alternative to topical MTX therapy in ectopic pregnancy[9,10]. This therapy has the potential to become a treatment option, as it does not require a washout period and has fewer complications than UAE therapy. Nevertheless, reports on this topic are scarce. In this report, we present two cases of cervical pregnancy with fetal heartbeat and elevated blood hCG concentration, in which fertility was preserved using local ethanol therapy.

CASE PRESENTATION
Chief complaints
Case 1: A 39-year-old nulliparous woman achieved pregnancy via in vitro fertilization-embryo transfer (IVF-ET). Ultrasonographic images at 6 wk 2 d of gestation suggested cervical pregnancy; therefore, she was referred to our hospital for detailed examination and treatment.

Case 2: A 33-year-old woman, gravida 2, para 1 had achieved pregnancy via IVF-ET. Ultrasound imaging results at 7 wk 6 d of gestation suggested cervical pregnancy; therefore, she was referred to our hospital for further examination and treatment.

History of present illness
Cases 1 and 2: The patients were asymptomatic aside from the ultrasonographic images suggesting cervical pregnancy.

History of past illness
Cases 1 and 2: The patients reported no notable past illness.

Personal and family history
Cases 1 and 2: No notable personal or family medical history.

Physical examination
Case 1: Findings upon presentation included blood pressure of 128/72 mmHg, pulse rate of 72 beats/min, and body temperature of 36.8 ℃.

Case 2: Findings upon presentation included a blood pressure of 104/79 mmHg, pulse rate of 78 beats/min, and body temperature of 36.9 ℃.

Laboratory examinations
Case 1: Blood testing revealed an elevated hCG concentration of 16346 mIU/mL and no other abnormalities noted.

Case 2: Blood testing revealed an elevated hCG concentration of 26930 mIU/mL and no other noteworthy abnormalities.

Imaging examinations
Case 1: Transvaginal ultrasonography revealed no gestational sac (GS) within the uterine body; however, a 21-mm GS-like mass with a fetal heartbeat was found within the cervix (Figure 1). 

Case 2: Transvaginal ultrasonography revealed a 30 mm cervical GS with fetal heartbeat, and blood flow was noted around the GS by color Doppler imaging (Figure 2). 

FINAL DIAGNOSIS
In both cases, based on the findings, cervical pregnancy was diagnosed.

TREATMENT
Case 1
MTX therapy was offered as a treatment option because of the patient's desire to preserve fertility. The patient declined MTX therapy after learning that side effects may include ovarian dysfunction and that a course of contraception was required during MTX washout. Dilation and curettage with UAE were also presented as options; however, the patient declined these after understanding that UAE may affect subsequent pregnancies. As such, the patient sought other fertility-preserving therapies. Therefore, we offered transvaginal ultrasound-guided local absolute ethanol injection because it allows early resumption of infertility treatment and has little effect on ovarian function and subsequent pregnancy. We also emphasized its efficacy and safety in patients with ectopic pregnancies. We explained that the use of local absolute ethanol injection for cervical pregnancy is an off-label and unestablished treatment at this time. Upon explaining the above, the patient and her family chose this treatment.
The treatment involved local injection of 2.5 mL absolute ethanol around the cervical GS using a 23-gauge percutaneous transhepatic cholangiography (PTC) needle under transvaginal ultrasonic guidance (Hakko Co., Ltd., Nagano, Japan). The blood hCG concentration 2 h after treatment was decreased by 20% from the pretreatment value; therefore, the therapeutic effect was confirmed. However, the blood hCG concentration increased the next day to 18087 mIU/mL; therefore, 2.5 mL absolute ethanol was injected again in the same manner. Thereafter, the blood hCG concentration decreased steadily, and spontaneous passage of the GS was observed 7 d after the second local injection of absolute ethanol. Histopathological examination revealed decidua and chorionic villi.

Case 2
The patient and her family sought fertility-preserving treatment. As in Case 1, the patient chose transvaginal ultrasound-guided local absolute ethanol injection among the available fertility-preserving treatments. 
Using a 23-gauge PTC needle, 4.0 mL absolute ethanol was locally injected around the cervical GS under transvaginal ultrasonic guidance (Hakko Co., Ltd.). The blood hCG concentration 2 h after treatment was 20% less than the pretreatment value, verifying the therapeutic effect. Thereafter, the blood hCG concentration decreased steadily, and the GS spontaneously passed 6 d after the local injection of absolute ethanol. Histopathological examination revealed decidua and chorionic villi.

OUTCOME AND FOLLOW-UP
Case 1
On day 17, the blood hCG concentration had decreased to 198 mIU/mL, and no complications due to local ethanol injection were observed during follow-up. Two months after local ethanol therapy, menstruation had resumed, and infertility treatment was re-initiated.

Case 2
On day 10, the blood hCG concentration had decreased to 116 mIU/mL, and only a small amount of vaginal bleeding was noted during follow-up. In addition, no complications due to local ethanol injection were noted. Two months after local ethanol therapy, menstruation had resumed, and infertility treatment was re-initiated.

DISCUSSION
The patients in this report developed cervical pregnancy through assisted reproductive technology. Under these circumstances, many patients wish to preserve their fertility. Such patients often choose MTX therapy or UAE, both of which have high rates of treatment success[4,5] and postoperative pregnancy[11]. However, MTX therapy and UAE also have disadvantages for patients who desire fertility preservation. In a study of 35 patients with a history of MTX treatment for cervical pregnancy, oocyte yields during in vitro fertilization were 10.1 ± 3.9 before treatment and 7.8 ± 3.6 after treatment, suggesting that MTX therapy caused a decrease in the number of oocytes. It has been reported that a decrease in oocyte count leads to a decrease in the number of collected eggs[6], and because MTX therapy affects the ovaries, it may also affect fertility preservation. Furthermore, when MTX is used, a 4–6-mo contraception period is required after surgery for washout[12,13], which delays the resumption of fertility treatment. Because patients under infertility treatment are becoming older, the best treatment method should allow early resumption of infertility treatment.
In UAE, postoperative fever is the most common complication, and pain, endometritis, intrauterine adhesions, uterine necrosis, and ovarian dysfunction may also occur[14-16]. According to Hardeman et al, 14 of 53 patients who underwent UAE for obstetrical bleeding desired subsequent pregnancy (all gelatin embolization cases), and 12 of these patients conceived and had successful delivery[17]. These results indicate relatively high rates of postoperative fertility. However, in post-UAE pregnancies, there have been reports of significant increases in miscarriage rate, postpartum bleeding, preterm birth rate, and fetal position abnormalities, and there have been case reports of intrauterine growth restriction[8]. This emphasizes the need for strict perinatal management in post-UAE pregnancies.
In this report, transvaginal ultrasound-guided local injection of absolute ethanol was performed as a new treatment method replacing MTX therapy and UAE. Previously, we reported the efficacy and safety of transvaginal ultrasound-guided local absolute ethanol injection in ectopic pregnancies[9,10]. This treatment method involves the local injection of absolute ethanol around the implantation site under ultrasonic guidance. Its therapeutic effect can be determined earlier than in MTX therapy since a 10%-30% decrease in blood hCG concentration can be confirmed within 2 h of injection. We believe that absolute ethanol dehydrates and denatures the villous tissue, and that acute tissue changes reduce the blood hCG concentration within a short period of time. Therefore, we believe that these mechanisms are effective in patients such as ours, who had high blood hCG concentrations and fetal heartbeats—factors associated with unsuccessful MTX therapy. Furthermore, because no massive bleeding was observed after local injection of absolute ethanol, we believe that these mechanisms are hemostatic and may also be an effective treatment for cervical pregnancy accompanied by genital bleeding in patients who desire fertility preservation.
Absolute ethanol administration may also be effective in other transvaginal procedures, as there is a low possibility of iatrogenic infection. The therapy requires no anesthesia because the small needles cause less bleeding and pain, and the procedure is also more affordable than MTX therapy. This mitigates the physical and financial burdens of patients. In addition, when repeated administration is required for persistent ectopic pregnancy, side effects of anticancer drugs, such as MTX, also become a problem. However, injection of absolute ethanol causes only a local effect, which means that it can be repeated for persistent ectopic pregnancies. In Case 1, two local injections of absolute ethanol were administered for persistent ectopic pregnancy; however, no side effects were observed with this treatment.
In our two reported cases, blood hCG concentration was high and fetal heartbeat was present, which are risk factors for unsuccessful MTX therapy. However, the local injection of absolute ethanol was still able to preserve fertility. In both cases, local injection of absolute ethanol allowed resumption of menstruation 2 mo after treatment and early resumption of infertility treatment without any complications. Based on these results, we suggest that local injection of absolute ethanol for cervical pregnancy could be a safe and effective new treatment method.

CONCLUSION
In this report, we presented two cases of cervical pregnancy with elevated blood hCG concentrations and fetal heartbeats. Each underwent fertility-preserving treatment with local ethanol injection. The outcomes suggested that this treatment method may avoid the complications of MTX therapy and UAE and may be an option for patients who desire fertility preservation.
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Figure Legends
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Figure 1 Transvaginal ultrasound findings in Case 1. A gestational sac with fetal heartbeat was found in the cervix.
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Figure 2 Transvaginal ultrasound findings in Case 2. A 30 mm gestational sac with fetal heartbeat was found in the cervix, and blood flow was noted around the sac by color Doppler imaging.
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