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Objective
To establish a new treatment option for cervico-isthmic pregnancy (CIP) other than termination by maintaining
pregnancy from diagnosis to delivery.

Methods

This retrospective observational study included women diagnosed with CIP at Dongsan Medical Center, Daegu, Korea,
from January 2014 to December 2019. Eight patients were diagnosed with CIP using transvaginal ultrasound and met
the following inclusion criteria: (1) preserved and closed cervical canal; and (2) more than half of the uterine cavity
above the sac was not involved in sac implantation. Five of the eight mothers decided to maintain their pregnancy
after an adequate explanation of the possible risks. The same sonographer assessed fetal and maternal status every
1-2 weeks. Intra- and postoperative indicators, delivery information, and neonatal outcomes were also recorded.

Results

The mean patient age was 36 years. In all cases, placenta accreta spectrum and placenta previa were detected using
preoperative ultrasonography. A hysterectomy was performed in three cases, and all patients required intensive care
unit (ICU) care. The mean operative time was 156 minutes. The rate of postpartum hemorrhage was 40%. Four viable
fetuses were delivered. Birth preceding 34 weeks occurred in one patient, who required neonatal ICU hospitalization
for 19 days.

Conclusion

Conservative treatment with careful diagnosis, management, and sufficient consultation could be an alternative
treatment option in women with CIP, particularly older mothers, those with subfertility, and those who expect to have
limited future opportunities for a successful pregnancy. Therefore, CIP should be treated as a separate disease entity.
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Nevertheless, this can cause adverse events during early preg-
nancy, such as threatened abortion, spontaneous abortion,
and uterine rupture, and tremendous complications, such
as placenta previa, placenta accreta spectrum, postpartum
hemorrhage requiring hysterectomy, intensive care unit (ICU)
care, and even death. Due to potentially fatal complications,
the diagnosis of CIP is typically followed by early termination
of the pregnancy by methods including methotrexate (MTX)
injection or dilation and curettage (D&C) [3]. Therefore, there
are many cases in which clinicians do not distinguish CIP as
a separate disorder or entity. Furthermore, it is difficult to ac-
curately diagnose and distinguish CIP from cesarean section
scar pregnancy (CSP) or cervical pregnancy (CP).

Some case reports have described successful management
that resulted in term or near-term delivery. Here we identi-
fied 10 cases in the literature from the last 2 to 3 decades,
including cases diagnosed at 24 weeks and others diagnosed
during labor [2-10]. Here we present five cases of confirmed
CIP that were closely monitored from diagnosis to delivery.
We also discuss the outcomes of patient-tailored counsel-
ing provided at our center to women intending to maintain
pregnancy. This could be a useful guide for clinicians treating
women diagnosed with CIP who have limited opportunities
for a successful pregnancy.

Materials and methods

We retrospectively analyzed the data of patients with sus-
pected CP, CSP, or CIP who were referred by local medical
centers to Dongsan Medical Center, Daegu, Korea, from
January 2014 to December 2019. This study was approved
by a certified Institutional Review Board (DSMC 2020-12-
008-005).

The CIP diagnosis was made using transvaginal ultrasonog-
raphy based on two criteria: (1) preserved and closed cervical
canal; and (2) more than half of the uterine cavity above the
sac not involved in sac implantation (Fig. 1) [11,12]. It is par-
ticularly difficult to distinguish CIP from CP and CSP. There-
fore, here we focused on the extension of the gestational sac
(G-sac) based on gestational age as the distinguishing factor
(Fig. 2). We followed up each patient with ultrasonography
weekly, observed changes in the G-sac and cervical canal,
and excluded cases of spontaneous abortion. All enrolled pa-
tients were examined by the same sonographer.
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At the time of the CIP diagnosis, we provided each patient
with comprehensive information regarding their current di-
agnosis, treatment, and possible adverse events during early
pregnancy. We stressed the need for close follow-up because
of the possibility of spontaneous abortion, abnormal growth
of the G-sac, and vaginal bleeding during early pregnancy.
We also informed patients that termination was not the only
treatment option for CIP and that it was possible to maintain

Fig. 1. Diagnosis of cervico-isthmic pregnancy; the cervical canal
is preserved and closed, but G-sac implantation on the endome-
trial line is not clear. G-sac, gestational sac.

Fig. 2. By this time, the G-sac extends to the intrauterine cavity.
G-sac, gestational sac.
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the pregnancy if consent was provided based on the patient’s
wishes. All patients decided to maintain or terminate the
pregnancy during the first or second center visit. We care-
fully counseled patients regarding their concerns and anxiety
and encouraged them to take adequate time to make an
informed decision but highlighted that their decision had to
be made no later than 9 weeks’ gestation.

Furthermore, we explained the potential pregnancy-related
complications, including vaginal bleeding due to placenta
previa or uterine rupture that could lead to preterm birth;
and the prognosis and risks associated with this type of
pregnancy, including placenta accreta spectrum, postpartum
hemorrhage followed by cesarean section or hysterectomy,
ICU care, and even death.

Of the eight patients diagnosed with CIP, we included five
who desired to maintain their pregnancy after discussing the
potential severe complications and expected outcomes of the
pregnancy. They visited our center for antepartum check-ups
every 2 weeks from the second trimester or whenever they
experienced contraction sensations, abdominal discomfort,
or vaginal bleeding. We also provided the option to termi-
nate the process at any time before 22 weeks of gestation.
All deliveries were performed by cesarean section with ad-
equate preparation for events, such as massive transfusion,
angioembolization, hysterectomy, and ICU admission. Neo-
nates were examined and monitored by a pediatrician imme-
diately following delivery.

Results

The basic characteristics of patients with CIP are described
below. The mean patient age was 36 years (range, 35-37).
All patients but case C had a history of cesarean section and
had experienced one or two artificial abortions. Case C expe-
rienced a 3-year period of infertility and underwent artificial
reproductive therapy for pregnancy. The reason for hospital-
ization during pregnancy was vaginal bleeding in cases A,
B, and C, who underwent 1, 3, and 2 hospitalizations, with
a total of 6, 8, and 18 hospitalization days until delivery, re-
spectively. In case E, the pregnancy was maintained through
outpatient follow-up without hospitalization until elective
cesarean section (Table 1).

In all cases, placenta previa and placenta accreta spectra
were detected using preoperative ultrasonography; thus,
the rate of placenta previa was 100%. Hysterectomy was
performed in cases A, B, and D. All the patients required
ICU care. The mean operative time was 156 minutes (range,
100-210), which was longer than the average time for ce-
sarean sections. The mean estimated blood loss was 910 mL
(range, 500-1,500) and the rate of postpartum hemorrhage
was 40%. Transfusion was performed before and after sur-
gery, and postoperative blood tests revealed no disseminated
intravascular coagulation. The postoperative hemoglobin
level exceeded 9 mg/dL in all cases. Case D required trans-
fusion most urgently; this patient received 12 packs of red

Table 1. Basic characteristics of patients with cervico-isthmic pregnancy

Case A B C D E
Age 35 35 37 37 36
Parity

Full-term delivery 0 2 2

Preterm delivery 2 0 0 0 0

Previous abortion

Artificial 2 2 2 2 1

Spontaneous 0 0 0 1 0

Live birth 1 2 0 0 0
Previous cesarean section 2 2 0 2 2
BMI 23.42 23.44 20.55 30.85 28.89
Gestational age at diagnosis (weeks) 8/4 7/0 5/6 Unclear 6/2
Total hospital stay (days) 11 13 23 - 7

Reason for hospitalization Vaginal spotting

Vaginal bleeding

Vaginal bleeding

BMI, body mass index.
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blood cells, 11 packs of fresh frozen plasma, and 14 packs
of platelets. In all five cases, postoperative pathologic biopsy
confirmed placenta accreta spectrum (Table 2).

Moreover, in one case (case D), the mother sought to ter-
minate the pregnancy on day 1 at 19 weeks of gestation,
followed by hysterectomy after angioembolization. Viable
fetuses were delivered in all other cases. In case A, during
hospitalization for vaginal bleeding, an emergency cesarean
section was performed due to preterm labor at 31 weeks
and 4 days, and the neonate weighed 1,920 g at delivery
with 1- and 5-minute Apgar scores of 6 and 8, respectively.
Case B also underwent an emergency cesarean section at 35
weeks an 1 day under similar circumstances and for the same
reasons as case A; the neonate in case B weighed 2,570 g

at delivery, with 1- and 5-minute Apgar scores of 5 and 7,
respectively. Case C also underwent an emergency cesarean
section due to preterm premature rupture of the mem-
branes; the neonate weighed 2,150 g with 1- and 5-mintue
Apgar scores of 7 and 9, respectively. Case E was delivered
via elective cesarean section. Except for case A, none of the
patients required neonatal ICU hospitalization (Table 3).

Discussion

In 2013, the Tsai group introduced the concept of low-lying-
implantation ectopic pregnancy (LLIEP), which refers to cases
where implantation occurs near the cervix and has been

Table 2. Markers during surgery and postoperative care in cervico-isthmic pregnancies

Case A B C D E
Placenta previa Yes Yes Yes Yes Yes
Placenta accreta spectrum Yes Yes Yes Yes Yes
Hysterectomy Yes Yes No Yes No
Operation time (minutes) 170 185 100 210 115
Estimated blood loss (mL) 1,250 800 500 1,500 500
ICU care Yes Yes No Yes No
Transfusion

Intraoperative 4/5/0 9/6/7 4/2/0 7/5/7 5/0/0
RBC/FFP/PIt
Total 11/9/0 9/6/7 4/3/0 1211714 5/0/0

ICU, intensive care unit; RBC, red blood cell; FFP, fresh frozen plasma; Plt, platelet.

Table 3. Neonatal outcomes in cases of cervico-isthmic pregnancies

Case A B C D E
GA at delivery (weeks) 31/4 35/0 33/0 19/1 38/6
Indication of delivery Preterm labor Preterm labor PPROM Termination Elective operation
Baby weight (q) 1,920 2,730 2,150 250 4,140
Apar score

1-minute 6 5 7

5-minute 8 7 9
Admission to NICU Yes No Yes No
Reason for hospitalization Preterm birth Preterm birth
Total hospital stay (days) 19 11
Neonatal complications None None

GA, gestational age; PPROM, preterm premature rupture of memebrane; NICU, neonatal intensive care unit.
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clearly classified into CP, CSP, and CIP [13].The overall char-
acteristics, diagnosis, and treatment were analyzed in 42 pa-
tients with LLIEP. CIP was approached as a diagnosable exclu-
sion entity when CP, CSP, and abortion were excluded. Until
then, “cervico-isthmic pregnancy” was used as an umbrella
term, but CIP was not diagnosed separately from CP and CSP
because of the absence of appropriate diagnostic criteria. As
CIP is a form of ectopic pregnancy, termination is the treat-
ment of choice. This is highlighted in previous literature on
CIP. Most studies presented the effects of each termination
method, that is, MTX injection, D&C, or angioembolization,
as treatments for CIP. The patients in all case reports describ-
ing conservative management and subsequent successful
delivery were incidentally diagnosed after 20 weeks of gesta-
tion [11]. No study has reported conservative management
starting at diagnosis during early pregnancy as a treatment
option for CIP. In the 2013 study by Tsai et al. [13], in which
the concept of CIP was introduced, all four patients with CIP
were subjected to D&C.

Considering this, we believe that our study is significant in
that it is the first to deliberately adopt conservative manage-
ment as the treatment method after accurate diagnosis of
CIP using serial transvaginal ultrasonography.

In addition, all cases yielded favorable neonatal outcomes,
except for one case in which pregnancy was terminated at
approximately 19 weeks at the patient’s request. All 5 moth-
ers exhibited a good postoperative course with no high-risk
obstetric complications and were successfully discharged
from the hospital.

Two major complications may occur during pregnancy
maintenance in mothers with CIP. The first is vaginal bleed-
ing and preterm labor. In this study, repeated vaginal bleed-
ing was observed in three of the five mothers. Case D was
excluded because the mother elected to terminate the preg-
nancy at 19 weeks, whereas the other two cases experienced
preterm labor that required the use of tocolytics. According
to three relatively recently published case reports of CIP, re-
petitive vaginal bleeding required multiple hospitalizations
and the use of tocolytics and steroids after hospitalization
[11].

The second major complication is massive intraoperative or
postpartum bleeding due to placenta previa or placenta ac-
creta spectrum, including placenta accreta, increta, and per-
creta [14]. In all cases, we secured the A-line and C-line by
consulting the anesthesiologist and preparing for mass trans-
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fusion, hysterectomy, and ICU care before surgery. Hysterec-
tomy was performed in three of five cases, and intraoperative
transfusion was performed immediately with pre-prepared
blood; postoperative laboratory findings were considered
stable. In the case of hysterectomy, the patient was admitted
to the ICU for 1-2 days, managed, and discharged within 1
week with no postoperative complications. The possibility
of massive bleeding and death was sufficiently explained to
the patients and guardians in advance; the consent process
made cooperation possible, which aimed to prevent delays in
the series of required treatment processes.

In our experience, in cases of CIP in mothers who have un-
dergone difficult pregnancies due to older age and infertility,
several mothers and guardians wanted to maintain the preg-
nancy when treatment options were provided. Therefore, it
was empirically confirmed that if CIP is accurately diagnosed,
both the mother and the fetus can be healthy without un-
conditional termination. Of course, the outcomes are based
on a thorough explanation, acknowledgment of all possibili-
ties, and consent of all mothers and their spouses. Sufficient
psychological support and counseling during the entire preg-
nancy and interdisciplinary cooperation among medical staff,
such as those in radiology and anesthesia, are required.

Although this was a retrospective observational study and
included a small number of cases at a single center, it pres-
ents a proof of concept for a new treatment paradigm and
underscores the need for an independent diagnosis of CIP in
LLIEP using ultrasound. We hope that successful delivery in
these cases of CIP will provide an alternative option for CIP
treatment to physicians treating infertility in women of ad-
vanced maternal age worldwide.
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