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Abstract

BACKGROUND

Cervical pregnancies, interstitial tubal pregnancies, and cesarean scar pregnancies,
which are ectopic pregnancies with intrauterine implantation sites exhibit increasing
trends with the recent widespread use ofﬂssisted reproductive technologies and
increased rate of cesarean deliveries. The development of high-sensitivity human
chorionic gonadotropin testing reagents and the increased precision of transvaginal
ultrasonic tomography have made early diagnosis possible and have enabled treatment.
Removal of ectopic pregnancies using methotrexate therapy and/or uterine artery
embolization has been reported. However, delayed resumption of infertility treatments
after methotrexate therapy is indicated, and negative effects on the next pregnancy after

uterine artery embolization have been reported.

AIM .
1
To examine the efficacy and safety of ultrasound-guided topical absolute ethanol

injection in ectopic pregnancies with an intrauterine implantation site.

METHODS




In this study, we retrospectively examined the medical records of 21 patients who were
diagnosed with an ectopic pregnancy with an intrauterine implantation site at our
hospital, between April 2010 and December 2018, and underwent transvaginal
ultrasound-guided local injections of absolute ethanol to determine the treatment
outcomes. We evaluated the treatment methods, treatment outcomes, presence of
bleeding requiring hemostasis measures and blood transfusion, complications, and
treatment periods. Successful treatment was defined as the completion of treatment

using transvaginal ultrasound-guided local injections of absolute ethanol alone.

RESULTS

There were 21 total cases comprising 10 cervical pregnancies, 10 interstitial tubal
pregnancies, and 1 cesarean scar pregnancy. All patients completed treatment with this
method. No massive hemorrhaging or serious adverse reactions were observed during
treatment. The mean gestation ages at the time of diagnosis were 5.9 wk (SD, +0.9 wk)
for cervical and 6.9 wk (SD, £2.1 wk) for interstitial tubal pregnancies. The total ethanol
doses were 4.8 mL (SD, +2.2 mL) for cervical pregnancies and 3.3 mL (SD, +2.2 mL) for
interstitial pregnancies. The treatment period was 28.5 days (SD, +11.7 days) for cervical
pregnancies and 30.048.1 days for interstitial pregnancies. Positive corrglations were
observed between the blood B-hCG level at the beginning of treatment and the total
ethanol dose (r = 0.75; P = 0.00008), as well as between the total ethanol dose and
treatment period (r = 0.48; P = 0.026).

CONCLUSION

Transvaginal ultrasound-guided local injections of absolute ethanol could become a

new option for intrauterine ectopic pregnancies when fertility preservation is desired.

INTRODUCTION




Ectopic pregnancy occurs in approximately 1% of all pregnancies and the majority of
these are tubal pregnancies. Although cervical, interstitial tubal, and cesarean scar
pregnancy, which are ectopic pregnancies with intrauterine implantation sites, are rare,
they have exhibited an increasing trend with the recent widespread use of assisted
reproductive technologies and the increased rate of cesarean deliveryl[-3l. Ectopic
pregnancies are serious conditions prone to massive hemorrhaging, and surgical
treatments such as total hysterectomy and focal excision have been the primary
andard treatment options. However, early diagnosis has become possible with the
development of high-sensitivity human chorionic gonadotropin (hCG) testing reagents
and the increased precision of transvaginal ultrasonic tomography, which enable
treatment before clinical manifestation. Therefore, uterine preservation for the purpose
of fertility preservation has become more feasible after early therapeutic intervention.
There have been reports of ectopic pregnancy removal using methotrexate (MTX)
therapy and uterine artery embolization (UAE), or a combination of these, when fertility
preservation is desired(*8l. However, for patients desiring fertility preservation, MTX
therapy is concerning because of the associated delay in resumption of infertility
treatment to avoid the possibility of decreased ovarian function and the necessary
washout periodl®l. Moreover, increased rates of miscarriage and placenta accreta during
the next pregnancy have been associated with UAENY.  Furthermore, MTX
administration is often unsuccessful when there is fetal heart movement or when the
blood hCG value is high!!4. Additionally, there are concerns that massive
hemorrhaging may occur during treatment(!5-17l. Therefore, it is important to consider
the effects of treatment on fertility for those who desire uterine preservation and future
pregnancies.
We have previously reported the efficacy and safety of ultrasound-guided
topical injection of absolute ethanol as an alternative to topical MTX treatment for
ectopic pregnancy(!8l. Because this treatment has a local effect, there is no effect on

ovarian function and no need for a washout period, which is required with MTX




therapy. Mc&over, this therapy can help the avoid negative effects on subsequent
pregnancies that are otherwise associated with UAE.

The purpose of this study was to examine the efficacy and safety of ultrasound-
guided topical injection of absolute ethanol in ectopic pregnancies with an implantation

site within the uterus.

MATERIALS AND METHODS

All procedures performed in studies involving human participants were in accordance
with the ethical standards of the institutional and/or national research committee and
with the 1964 Helsinki Declaration and its later amendments or comparable ethical
standards. This study was approved by the International University of Health and
Welfare Hospital Ethics Committee (referral number: 21-B-34). Written informed
consent was obtained from all individual participants included in the study. We
retrospectively collected and examined the medical records of patients diagnosed with
ectopic pregnancy with an implantation site within the uterus (interstitial tubal
pregnancy, cervical pregnancy, cesarean scar pregnancy) and who underwent
transvaginal ultrasound-guided local injections of absolute ethanol at our hospital from
April 2010 to December 2018. Transvaginal ultrasound-guided local injections of
absolute ethanol were administered after obtaining informed consent from the patients.

The diagnostic methods for ectopic pregnancies with intrauterine implantation
sites included the confirmation of fetal heart movement using transvaginal
ultrasonography, evaluation of the blood flow around the gestation sac using color
Doppler imaging, and performing a -hCG assay. We evaluated the treatment methods,
treatment outcomes, presence of bleeding requiring hemostasis measures and blood
transfusion, complications, and treatment periods. Successful treatment was defined as
the completion of treatment using transvaginal ultrasound-guided local injections of
absolute ethanol alone. The treatment period was defined as the time from the initiation
of treatment until a negative blood B-hCG level (detection sensitivity limit: 1.2

mlIU/mL) was confirmed.




Transvaginal ultrasound-guided local injections of absolute ethanol were
administered to inpatients, and analgesia was administered using a nonsteroidal anti-
inflammatory drug suppository or peri-cervical block 15 minutes before treatment.
Using transvaginal ultrasound guidance, anhydrous ethanol (anhydrous ethanol
injection, Fuso; Fuso Pharmaceutical Industries, Ltd., Osaka, Japan) was locally injected
through the myometrium into the guide sheath (GS) periphery of the intrauterine
ectopic pregnancy site using a 21-gauge oocyte collection needle (KITAZATO OPU
NEEDLE; Kitazato Corporation, Tokyo, Japan). Absolute ethanol was locally injected in
the site, where the GS peripheral blood flow was confirmed using the transvaginal
ultrasound color Doppler method, until blood flow was interrupted and the GS
periphery changed to a highly echoic image (Figure 1a, b). When the blood B-hCG level
at 2 h after local ethanol injection exhibited a 10% to 30% decrease compared to that
before treatment, the treatment was deemed effective. Additionally, when the blood -
hCG level had decreased after transvaginal ultrasound-guided local injections of
absolute ethanol but increased again at a later date, an inadequate response was
considered; thereafter, additional local injections of absolute alcohol were administered
at a suitable time. The blood B-hCG level was measured using the chemiluminescent
immunoassay method (CLIA method; Abbott Japan LLC, Chiba, Japan).

Continuous variables are presented as the mean + standard deviation (SD). To
investigate the correlations among the blood B-hCG level at the beginning of treatment,
the treatment period, and the total absolute ethanol dose, Pearson’s product-moment
correlation coefficient was derived (Microsoft Excel 2019; Microsoft, Redmond, WA,

USA) and p<0.05 was considered significant.

RESULTS

There were 21 total cases comprising 10 cervical pregnancies, 10 interstitial tubal
pregnancies, and 1 cesarean scar pregnancy (Table 1). All these cases were treated with
transvaginal ultrasound-guided local injections of absolute ethanol. The mean patient

age for those with cervical pregnancies was 37.4 years (SD, #3.9 years). The mean




patient age for those with interstitial tubal pregnancies was 36.4 years (SD, 5.5 years).
Of the women with cervical pregnancies, eight were nulliparous and two were parous.
Nine of the 10 women with interstitial tubal pregnancies were nulliparous. Of the 10
cervical pregnancies, 8 (80%) were attributable to in vitro fertilization with embryo
transfer. Seven (70%) of the 10 interstitial tubal pregnancies were attributable to in vitro
fertilization with embryo transfer. The mean gestation ages at the time of diagnosis
were 5.9 wk (SD, +0.9 wk) for cervical pregnancies and 6.9 wk (SD, #2.1 wk) for
interstitial tubal pregnancies. The blood B-hCG levels at the beginning of treatment
were 13,352.0 mIU/mL (SD, #8004.1 mIU/mL) for cervical pregnancies and 7,485.7
mlIU/mL (SD, £9647.8 mIU/mL) for interstitial pregnancies. Fetal heart movement was
observed during two of the cervical pregnancies and one cesarean scar pregnancy. For
cervical pregnancies, 1.9 (SD, £0.9) transvaginal ultrasound-guided local injections of
absolute ethanol were administered. For interstitial pregnancies, 2.6 (SD, #1.1)
transvaginal ultrasound-guided local injections of absolute ethanol were administered.
The total ethanol doses were 4.8 mL (SD, £2.2 mL) for cervical pregnancies and 3.3 mL
(SD, 2.2 mL) for interstitial pregnancies. The treatment period was 28.5 days (SD, #11.7
days) for cervical pregnancies; for interstitial pregnancies, it was 30.0£8.1 days. Positive
correlations were observed between the blood B-hCG level (mIU/mL) at the beginning
of treatment and the total ethanol dose (r = 0.75; P = 0.00008), as well as between the
total ethanol dose and the treatment period (r = 0.48; P = 0.026). No correlation was
observed between the blood -hCG level (mIU/mL) at the beginning of treatment and
the treatment period (r = 0.31; P = 1.41).

No massive hemorrhaging occurred during observation, and no patients
required blood transfusions. Additionally, no complications attributable to this
treatment were observed. Menses resumed for all women after treatment. Furthermore,
case 1 achieved spontaneous pregnancy 5 mo after undergoing ultrasound-guided local
injections of absolute ethanol. The course of her pregnancy was normal, the placental

attachment site was problem-free, and normal delivery occurred at 41+0 wk of




gestation. There was no abnormal postpartum bleeding and the postpartum course was

good.

DISCUSSION
In this study, we studied the efficacy and safety of transvaginal ultrasound-guided local
injections of absolute ethanol as a new conservative treatment for ectopic pregnancy
with an implantation site within the uterus.

Although cervical pregnancy, interstitial tubal pregnancy, and cesarean scar
pregnancy, which are ectopic pregnancies with intrauterine implantation sites, are
serious conditions prone to massive hemorrhaging, early diagnosis has become possible
with the development of high-sensitivity hCG testing reagents and the increased
precision of transvaginal ultrasonic tomography. However, there is no consensus
regarding uterus-preserving treatments for ectopic pregnancies when the attachment
site is within the uterus.

MTX therapy is associated with the possibility of decreased ovarian function and
delayed resumption of infertility treatment because of the washout period®l. Therefore,
MTX therapy has possible negative effects on fertility preservation. An investigation on
oocyte yields before and after MTX therapy for 35 cervical pregnancy patients with a
history of MTX therapy reported that the oocyte yield of in vitro fertilization was 7.8
(SD, 3.6) after treatment; however, it was 10.1 (SD, +3.9) before treatment(®l. Therefore,
MTX therapy was considered to reduce the oocyte yield. This reduction in oocytes was
associated with a subsequent decrease in the number of eggs collected!’l. Therefore, the
possible negative effects of MTX treatment on the ovaries must be considered for
women who desire future pregnancies.

Additionally, because a washout period is necessary when MTX is used, a
contraception period of 4 to 6 mo postoperatively is recommended![1920] before infertility
therapy can be resumed. Most of the cases that have been studied involved pregnancy
as a result of in vitro fertilization. Therefore, a treatment method that enables early

resumption of infertility treatments is desirable because the patients are often of




advanced age. Furthermore, it has been reported that MTX administration is often
unsuccessful when there is either fetal heart movement or high blood hCG valuesli1-14],
and there are concerns that massive hemorrhaging may occur during treatment!!>17].
Complications after UAE include fever, pain, endometriosis, intrauterine
adhesions, uterine necrosis, and reduced ovarian function?Zl. Regarding
postoperative fertility, Hardeman et al studied 14 of 53 patients who had undergone
UAE for obstetrical bleeding and desired to become pregnant and reported that 12 were
able to achieve pregnancy and live birth(2!l. Therefore, fertility after UAE is considered
relatively good. However, pregnancies after UAE are affected by significantly increased
rates of miscarriage, postpartum hemorrhage, premature birth, and malpresentation;
furthermore, intrauterine growth restriction has been observed after UAEI'Yl, Therefore,
careful management during the perinatal period is necessary for pregnancies after UAE.
In this study, we performed transvaginal ultrasound-guided local injections of
absolute ethanol as an alternative to MTX therapy and UAE. We previously reported
the efficacy and safety of this treatment method for ectopic pregnancy!8l. This treatment
method involves local injections of absolute ethanol into the GS periphery of the
pregnancy site under ultrasonic guidance. The therapeutic effect of absolute ethanol can
be judged within a shorter time than that of MTX therapy because it is possible to
confirm a blood hCG decrease of 10% to 30% at 2 h after local injectioh Absolute
ethanol is thought to dewater and denature the chorionic tissue, resulting in acute tissue
changes that reduce the blood hCG within a short time. Therefore, among the cases that
we have studied, transvaginal ultrasound-guided local injections of absolute ethanol
have been considered effective even with high blood hCG levels and fetal heart
movement, which cannot be successfully treated with MTX therapy. Additionally,
because transvaginal ultrasound-guided local injections of absolute ethanol did not
result in massive hemorrhaging, it was surmised that hemostatic action is involved;
therefore, it is likely an effective treatment for intrauterine ectopic pregnancies
accompanied by genital bleeding, even when fertility preservation is desired.

Additionally, because of the characteristics of absolute ethanol, including its low




probability of associated infection, it is effective for transvaginal procedures. Moreover,
because a fine-gauge needle is used, there is little blood loss and pain, and general
anesthesia is unnecessary. Because absolute ethanol is less expensive than MTX, there
are fewer economic burdens on the patients. When repeated administration is required
for persistent trophoblastic disease, local treatment with absolute ethanol is suitable
because it produces a local effect, whereas anticancer drugs such as MTX produce
adverse reactions. Multiple local injections of absolute ethanol were administered for
persistent trophoblastic disease among 15 of the cases examined, and no adverse
reactions attributable to this treatment were observed.

Although we observed a cervical pregnancy after spontaneous conception and
normal delivery after this treatment among our target cases, few reports have described
the pregnancy prognosis and uterine preservation for those who desire to have children
and have experienced an intrauterine ectopic pregnancy. No consensus has been
reached regarding such cases. Pregnancy and delivery courses were recorded for
women with cervical pregnancies who desired pregnancy and fertility-preserving
treatment and underwent MTX therapy and UAE!'72-2], Of the 110 women examined,
approximately half (1 = 51) wished to become pregnant; of those 110 women, 32 (62.7%)
became pregnant and 22 (43.1%) achieved live birth!'7221. Although the background
characteristics of the individual women differed, approximately half became pregnant;
therefore, it is important to proactively study conservative treatments for cervical
pregnancies of women who desire fertility preservation. Additionally, there have been
reports of an increased risk of uterine rupture during pregnancies after surgical
treatment of the pregnancy site of interstitial tubal pregnanciesi®32. Therefore,
conservative treatments are thought to be highly significant from the perspective of
fertility preservation. For women who have undergone treatment for cesarean scar
pregnancies, approximately half became pregnant after cesarean scar pregnancy
treatment, and their outcomes varied. Although some women have achieved live birth
by cesarean delivery at full term, others experienced another cesarean scar pregnancy,

stillbirth, or maternal death caused by uterine rupture even though implantation




occurred in the uterine body, and some required a total hysterectomy because of
massive hemorrhaging caused by placenta accretal733l. During pregnancy management
after cesarean scar pregnancy treatment, careful examination is necessary during early
pregnancy. Even in cases of normal pregnancy, it may be necessary to be cautious of
uterine rupture and placenta accreta.

Since intrauterine ectopic pregnancy is a relatively rare disease, further
examination of an accumulated number of cases and long-term follow-up after
transvaginal ultrasound-guided local injections of absolute ethanol are required. There
are many unknowns regarding the effects of fertility preservation treatments on future
pregnancies. Therefore, investigations of the treatment methods used for intrauterine

ectopic pregnancies and long-term follow-up are necessary.

CONCLUSION

Transvaginal ultrasound-guided local injections of absolute ethanol for ectopic
pregnancies with an intrauterine implantation site can preserve the uterus without
serious adverse reactions. This treatment method avoids the complications caused by
MTX therapy and UAE. Therefore, it may become a new treatment option for

intrauterine ectopic pregnancy when fertility preservation is desired.

ARTICLE HIGHLIGHTS

Research background
Ectopic pregnancy at cervical pregnancy, caesarean scar pregnancy, and interstitial

pregnancy are rare; therefore, it is challenging to say that a standard treatment has been

established.

Research motivation
Removal of ectopic pregnancies using methotrexate therapy and/or uterine artery

embolization has been reported. However, delayed resumption of infertility treatments




after methotrexate therapy is indicated, and negative effects on the next pregnancy after
uterine artery embolization have been reported.

To avoid these problems, we will establish a new treatment method for Cervical
pregnancies, interstitial tubal pregnancies, and cesarean scar pregnancies, which are

ectopic pregnancies with intrauterine implantation sites.

Research objectives
The purpose of this study was to examine the efficacy and safety of ultrasound-guided
topical injection of absolute ethanol in ectopic pregnancies with an implantation site

within the uterus.

Research methods

We retrospectively examined the medical records of 21 patients who were diagnosed
with an ectopic pregnancy with an intrauterine implantation site at our hospital,
between April 2010 and December 2018, and underwent transvaginal ultrasound-
guided local injections of absolute ethanol to determine the treatment outcomes. We
evaluated the treatment methods, treatment outcomes, presence of bleeding requiring

hemostasis measures and blood transfusion, complications, and treatment periods.

Research results
All patients completed treatment with transvaginal ultrasound-guided local injections
of absolute ethanol. No massive hemorrhaging or serious adverse reactions were

observed during treatment.

Research conclusions
Transvaginal ultrasound-guided local injections of absolute ethanol could become a

new option for intrauterine ectopic pregnancies when fertility preservation is desired.

Research perspectives




Ectopic pregnancy at cervical pregnancy, caesarean scar pregnancy, and interstitial
pregnancy are rare; therefore, it is challenging to say that a standard treatment has been
established. Transvaginal ultrasound-guided local injections of absolute ethanol for
ectopic pregnancies such as cervical pregnancies, interstitial tubal pregnancies, and
cesarean scar pregnancies can preserve the uterus without serious adverse reactions.
This treatment avoids the complications caused by methotrexate therapy and uterine
artery embolization. This treatment may become a new treatment option for

intrauterine ectopic pregnancy when fertility preservation is desired.
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