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Abstract

Introduction: Cesarean scar ectopic pregnancies (CSEPs) are associated with sig-
nificant maternal morbidity and termination is often recommended in the early first
trimester. Management of more advanced cases is challenging due to higher risks
of major intraoperative hemorrhage. Hysterectomy is currently the intervention of
choice for advanced cases. This study aimed to investigate if advanced live CSEPs
could be managed effectively conservatively using suction curettage and interven-
tional radiology.

Material and methods: A retrospective single-center cohort study was performed.
A total of 371 women diagnosed with CSEP were identified between January 2008
and January 2023. A total of 6% (22/371) women had an advanced live CSEP with
crown-rump length (CRL) of 240mm (210weeks' gestation). Of these, 77% (17/22)
opted for surgical intervention, whilst the remaining five continued their pregnancies.
A preoperative ultrasound was performed in each patient. All women underwent suc-
tion curettage under ultrasound guidance and insertion of Shirodkar cervical suture
as a primary hemostatic measure combined with uterine artery embolization (UAE) if
required. The primary outcome was rate of blood transfusion. Secondary outcomes
were estimated intraoperative blood loss, UAE, intensive care unit admission, rein-
tervention, hysterectomy, hospitalization duration and rate of retained products of
conception. Descriptive statistics were used to describe these variables.

Results: Median CRL of the 17 patients included was 54.1 mm (range: 40.0-85.7) and
median gestational age based on CRL was 12 + 3 weeks (range: 10+ 6-15+0). On pre-
operative ultrasound scan placental lacunae were recorded in 76% (13/17) of patients
and color Doppler score was 23 in 67% (10/15) of patients. At surgery, Shirodkar

cervical suture was used in all cases. It was successful in achieving hemostasis by

Abbreviations: CSEP, cesarean scar ectopic pregnancy; CRL, crown-rump length; CDI, color Doppler imaging; UAE, uterine artery embolization; IR, interventional radiology.
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1 | INTRODUCTION

Cesarean scar ectopic pregnancy (CSEP) is the most common type
of uterine ectopic pregnancy, defined by implantation of the preg-
nancy into a myometrial defect caused by dehiscence of the anterior
lower uterine segment cesarean scar.! The incidence of CSEP has
been reported as 1.5 per 10000 maternities, but it is estimated that
as many as 1 in 531 women with a history of cesarean delivery will
have a CSEP.%° The true incidence is still likely underestimated, but
as the number of cesarean deliveries increases globally so will the
incidence of CSEP.*

CSEPs are known to be associated with high maternal mor-
bidity, particularly massive obstetric hemorrhage, uterine rup-
ture, placenta accreta syndrome and emergency hysterectomy.>”
Termination of pregnancy is often offered to women in the early
first trimester to prevent these complications. Treatment of early
first trimester CSEPs is usually effective and safe, and primary
surgical treatment modalities involve suction evacuation and
sometimes with resection of the niche containing the pregnancy
via laparoscopy and hysteroscopy.’ However the management of
more advanced cases is challenging, because the associated risk
of maternal morbidity increases beyond the first trimester, par-
ticularly 9-11weeks' gestation.®’ As the pregnancy develops in
the cesarean scar, the placenta is directly perfused by the radial
or arcuate arteries.® Exposure to higher pressure blood flow from
larger branches of the uterine arteries, with limited or absent con-
tractibility of the remaining scarred myometrium means that se-
vere intraoperative hemorrhage is probable.

Allowing for these risks, the American Society for Maternal-
Fetal Medicine released a consensus paper in 2020 recommending
that hysterectomy should be considered as the primary treatment
of choice for early second trimester CSEPs.” This is controversial
because as well as hysterectomy being a major surgical procedure
with inherent risk, it deprives the woman of any chance of carrying a
further pregnancy. Any treatment for CSEPs can be associated with
major blood loss and need for blood transfusion, but intervention in
the early second trimester is generally considered better as it avoids
both the potentially worse maternal morbidity at later gestations
(associated with massive obstetric hemorrhage and often complex

tamponade in 76% (13/17) of patients. In the remaining 24% (4/17) patients tampon-
ade failed to achieve complete hemostasis and UAE was performed to stop persistent
arterial bleeding into the uterine cavity. Median intraoperative blood loss was 800 mL
(range: 250-2500) and 41% (7/17) women lost >1000mL. 35% (6/17) needed blood
transfusion. No women required hysterectomy.

Conclusions: Surgical evacuation with Shirodkar cervical suture and selective UAE is

an effective treatment for advanced live CSEPs.

cesarean scar pregnancy, fertility preservation, second trimester, suction curettage, uterine

Key message

More advanced live cesarean scar ectopic pregnancies,
those in the late first and early second trimester can be
managed effectively and safely with ultrasound-guided
suction curettage combined with selective uterine artery

embolization, thus avoiding hysterectomy.

emergency hysterectomy) and the chance of late fetal loss or neona-
tal morbidity and mortality from severe preterm delivery.
Ultrasound-guided transcervical suction curettage combined
with insertion of a cervical suture (cerclage) to secure hemostasis
has been shown to be an effective and safe management of first tri-
mester CESPs.41%! Uterine artery embolization (UAE) has also been
described as a treatment that can be used alone or in combination
with suction curettage, methotrexate or hysteroscopy to minimize
blood loss.'? UAE is minimally invasive and as its use has increased
in the treatment of postpartum hemorrhage and uterine fibroids, it
is now generally considered safe with minimal risks of sepsis, injury
to blood vessels, deep vein thrombosis and pulmonary embolism.*®
There are limited data on the management of late first trimester
and early second trimester CSEP. The objective of our study was to
report on the management of live CSEPs between 10 and 15 weeks'

of gestation.

2 | MATERIAL AND METHODS
2.1 | Study design and participants

This was a retrospective single-center cohort study of consecutive
women diagnosed with a CSEP. We included women presenting with
a live 10-15weeks' CSEP on ultrasound who opted to undergo sur-
gical management at University College Hospital London between
2008 and 2023. Women were identified retrospectively from a co-
hort of pregnant patients attending the Early Pregnancy Assessment
Unit at University College Hospital London.
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Demographic data, previous obstetric and gynecological history
of patients, clinical findings, ultrasound data and images and symp-
toms at the time of the first examination were recorded and stored
in a specialized database (Viewpoint version 5, Bildverargeritung
GmbH, Munich, Germany). All ultrasound records were examined
within the hospital and basic clinical data were collected using a

standard anonymized clinical audit protocol.

2.2 | Ultrasound assessment

Transvaginal ultrasound and transabdominal examination were
carried out for all women by experienced operators using high-
resolution ultrasound equipment with two- and three-dimensional
diagnostic modalities (Voluson 730 and E8 Expert, GE Medical
Systems, USA). In all cases the diagnosis was confirmed by an ex-
pert level Il ultrasound examiner.}* A CSEP was diagnosed if the
pregnancy was implanted within the cesarean scar of the lower
uterine segment, according to previously published ultrasound
criteria.’® Gestational age was calculated by measuring the crown-
rump length (CRL). An advanced live CSEP was defined by a CRL of
>40mm and visualization of cardiac activity. Color Doppler imag-
ing (CDI) with a default pulse repetition frequency of 0.9 kHz, gain
of 0.8 and low wall motion filter (40 Hz) was used to map vascu-
larity around and within the gestational sac. A semi-quantitative
color score method with a scale from 1 to 4 was used to describe
perigestational sac blood supply, as previously described.'®
Presence or absence of placental lacunae was recorded, defined
as large and irregular fluid filled spaces often containing turbulent

visible flow.®

2.3 | Management

All women were counseled regarding their management options;
surgery in the form of ultrasound-guided transcervical suction cu-
rettage or if they were clinically stable and committed to the preg-
nancy following risk counseling, expectant management.
Transcervical suction curettage was performed under trans-
abdominal or transrectal ultrasound guidance, as described previ-
ously.’® At induction of anesthesia women were given misoprostol
800pg PR and ergometrine 500mg IM. Cervical preparation was
not used due to risk of provoking preoperative hemorrhage. For
more advanced pregnancies dilatation evacuation using ovum for-
ceps was performed in addition to suction. A Shirodkar cervical
suture (Mersilene 5mm, polyester fiber ligature, Ethicon, Johnson
& Johnson, UK) was inserted at the start of the procedure as a
primary hemostatic measure and tied following evacuation of the
pregnancy to secure hemostasis.!* Completeness of uterine evacu-
ation was confirmed on intraoperative ultrasound scan. Secondary
hemostatic measures included UAE. Total intraoperative blood loss
was calculated from a combination of the aspirated volume, weighed
surgical swabs and the amount of blood collected on surgical drapes.

All women who had Shirodkar cervical suture inserted during the
surgical procedure were reviewed in the outpatient clinic 2-3days
after their operation for ultrasound examination and suture re-
moval under local anesthesia. A follow-up ultrasound assessment
at 6-8weeks postoperatively was offered to all women routinely to
assess their recovery and the size of the uterine defect.

UAE was performed initially prior to surgery but after the first
two patients our protocol was adapted to “selective UAE,” with the
procedure being performed post-evacuation, if hemostasis was not
achieved surgically, as this was found to be a more effective and pos-
sibly a safer approach. Following evacuation of pregnancy and tying
of the Shirodkar cervical suture, transvaginal ultrasound was carried
out to look for signs of persistent pulsating arterial hemorrhage into
the uterine cavity and to identify which side of the uterus this vessel
originated from (right or left) to aid the interventional radiology (IR)
team, as described below. The patient was transferred under general
anesthesia from the operating theater to the neighboring IR suite
for catheter angiography if persistent pulsating arterial bleeding
(>10min) was confirmed on Doppler ultrasound post evacuation.

At our institution radial artery access is preferred over the fem-
oral artery in this setting to enable rapid catheter manipulation in
localizing the internal iliac arteries, to facilitate patient positioning
for post-procedural transvaginal ultrasound, and to permit early am-
bulation post operatively.

Angiography is performed to interrogate the bilateral internal
iliac artery territories for active hemorrhage, pseudoaneurysm for-
mation (inferring arterial injury), or the presence of traumatic arte-
riovenous fistulae. In the event of any such positive finding, arterial
embolization is performed.

In our unit, in hemodynamically stable patients, selective cath-
eterization of the uterine artery branch(es) is attempted and embo-
lization to complete stasis performed using a permanent embolic,
usually polyvinyl alcohol particles measuring from 500 to 1100 pM.
Embolization coils may be used in addition to polyvinyl alcohol par-
ticles to augment their effect depending on operator preference or
used solely in the context of arteriovenous shunting where the use
of a particulate embolic may risk crossing to the systemic circulation.
In hemodynamically unstable patients, where expeditious hemo-
static control is crucial, nonselective embolization of the affected in-
ternaliliac artery or uterine artery may be performed with a gelatine
sponge, a rapid nonpermanent embolic agent.

2.4 | Statistical analyses

The primary outcome was the rate of blood transfusion following
surgical evacuation of CSEP. The secondary outcomes were the total
blood loss during surgery, need for UAE, admission to intensive care
unit, length of hospitalization, rate of retained products of concep-
tion, need for reintervention, and hysterectomy rate.

SPSS version 28.0.1.1 (IBM Corporation, Armonk, USA) was used
to analyze the data. A standard kurtosis analysis indicated that some
values were not normally distributed, and the data are therefore
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presented as median and range. Descriptive statistics were used to

describe the primary and secondary variables.

3 | RESULTS

A total of 17 women were included. During the study period, 371
women were diagnosed with CSEP, of which 22 (6%) had a diagnosis
of a live, advanced CSEP. After discussion of the available treatment
options 17/22 (77%) women opted for surgical management in the
form of transcervical suction curettage. The remaining five women
opted to continue their pregnancy.

Table 1 summarizes patient demographics. A total of 14 of 17
(82%) patients were referred from their local hospital for a second
opinion and management. In two (12%) women CSEP occurred after
a previous CSEP and in one (6%) woman the pregnancy was hetero-
topic (@ normally sited and a CSEP). The median CRL was 54.1mm
(range: 40.0-85.7) and the median gestational sac diameter was
52.7mm (range: 41.0-82.7). The median gestational age based on
CRL was 12+ 3weeks (range: 10+ 6weeks and 15+0weeks). On
preoperative ultrasound placental lacunae were recorded in 13
(76%) patients (Figure 1) and color Doppler score was >3 in 10 (67%)
patients. In nine (69%) of these patients, the presence of placental
lacunae was associated with increased blood flow and vascularity
score of 4 (Figure 2).

A Shirodkar cervical suture, our normal protocol for advanced
CSEP, was used in all 17 patients to limit bleeding. Six women (35%)
required blood transfusion (Figure 3). The median blood loss at the
time of surgery was 800mL (range: 250-2500), with blood loss
>1000mL in seven (41%) women. The median amount of intraoper-
ative blood loss increased with higher CDI scores (Table 2). Three of
the patients required repeated surgical and IR procedures to control

the bleeding.

TABLE 1 Keydemographics of patients (n=17).

Demographics Median (range)

Age 34 (26-41)

Gravidity 4(2-11)

Parity 1(1-4)

Number of previous cesarean 1(1-4)
deliveries

Gestational age at decision for 12+%(10* to 15%9)
surgery

Presenting symptoms

Vaginal bleeding (n, %) 3(18%)
Abdominal pain (n, %) 0 (0%)
Vaginal bleeding and pain (n, %) 7 (41%)
Asymptomatic (n, %) 6 (35%)
Other?® (n, %) 1 (6%)

aSyncope.

Table 3 presents the primary and main secondary outcomes. The
Shirodkar cervical suture was successful in achieving hemostasis
by tamponade in 13/17 (76%) patients. In the remaining four (24%)
patients, tamponade failed to achieve a complete hemostasis and
UAE was performed to control persistent arterial bleeding into the
uterine cavity and avoid an emergency hysterectomy. UAE was per-
formed preoperatively in two patients. In one patient there was no
bleeding after surgical evacuation, but the second patient required
another UAE immediately after surgical evacuation of pregnancy to
achieve hemostasis. In three patients the primary surgeon was able
to locate the site and laterality of the bleeding arterial vessels after
pregnancy evacuation using transvaginal color Doppler ultrasound
and the IR team were then able to perform targeted embolization
and success was confirmed immediately with repeat CDI. All women
who had UAE required admission to the intensive care unit (24%).

In seven patients (41%), the procedure was performed as day sur-
gery, while 10/17 (59%) women were admitted overnight for moni-
toring due to a combination of reasons; surgery was performed late
in the day, volume of blood loss, postoperative pain, patient choice
or they were referred from out of the local region. For these women,
median admission time was 4 days, but one particularly challenging
case (Case 7) was associated with admission for 17 days; preoper-
atively she was considered to be at high risk of bleeding, based on
ultrasound parameters, size of the pregnancy, presence of multiple
placental lacunae and a succenturiate placental lobe. Four units of
packed red blood cells were crossmatched and the IR team were on
standby with UAE if required. After suction curettage she continued
to have heavy vaginal bleeding and underwent UAE; however, she
required a second procedure 7 days later for ongoing bleeding.

All women made a good postoperative recovery and there were
no cases of uterine perforation or hysterectomy in our study group.
No cases of retained products of conception were found in the
women (11/17) who returned for their follow-up scan at our unit.
During the study period four women are known to have had sub-
sequent spontaneous pregnancies, all of which were normally sited
within the uterine cavity. Two had a term cesarean delivery and two
underwent surgical termination of pregnancy for fetal abnormalities

(trisomy 13 and fetal acrania).

4 | DISCUSSION

The data from our study confirm that suction curettage at an ad-
vanced gestational age is associated with an increased blood loss,
particularly if CDI scores are high. However, we show that these
patients can be successfully managed conservatively using suction
curettage, cervical cerclage and UAE. Out of the 17 patients that
were managed in our unit over a 15-year period, there was no need
for emergency hysterectomy. Our data also highlight the importance
of preoperative ultrasound assessment in helping to predict which
pregnancies will be at higher risk of major blood loss and therefore
allows the surgical team to plan accordingly, with IR available when
required. Our data, in accordance with the recent study by Ban
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(A) (B)

FIGURE 1 Transvaginal ultrasound views of a gestational sac containing a live fetus at 11** weeks of gestation showing (A) multiple
placental lacunae (L) and (B) herniation of the pregnancy into the right broad ligament (arrow). EC, endometrial cavity.

FIGURE 2 Transvaginal view of the uterus at 11*! weeks gestation showing increased placental vascularity (CDI score of 4). CDI, color
Doppler imaging.

et al.,'” also shows that the risk of bleeding increases with the size live pregnancies.®*®-2® This distinction between live and failing
of the pregnancy. pregnancies is important as in live pregnancies the risk of severe

There have only been a few studies in the medical literature hemorrhage tends to increase with gestational age, whilst in failing
that describe the management of advanced CSEPs, particularly pregnancies the vascularity of pregnancy is the strongest predictor
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FIGURE 3 Crown-rump length (CRL) and blood transfusion. Proportion of women who received a blood transfusion following surgical

evacuation, divided into three groups according to CRL size.

TABLE 2 Color Doppler score (CDI) and intraoperative blood
loss during surgical evacuation of cesarean scar ectopic pregnancy
(h=15).

Estimated blood loss
Color Doppler score n (%) (mL)?

400 (300-600)
1400 (250-2500)

1,2 5(33)
3,4 10 (67)

?Data are expressed as median (range).

of intraoperative blood loss.?* A few individual case reports and
small case series from other groups have described management of
advanced CSEPs ranging from 11 + 5-18 + Oweeks' gestation.!8-23:2
Conservative management strategies have been described such as

local potassium chloride followed by systemic methotrexate,?%2

preoperative UAE followed by posterior isthmic hysterotomy,*®
stand-alone UAE,?® and dilatation and curettage.25 In one short
series, two of the three cases of CSEP underwent emergency hys-
terectomy because of significant bleeding after dilatation and cu-
rettage.25 Several authors, however, also report on hysterectomy
as a primary treatment, without attempt at a more conservative
approach.t??1-23

The use of the Shirodkar cervical suture was first described
in 2002 by Mashiach et al.? as the method of choice for surgi-
cal hemostasis in the treatment of cervical ectopic pregnancy.
We adapted their method for use in CSEP 15years ago11 and have
been using it successfully ever since. The Shirodkar cervical su-
ture creates a temporary tamponade at the cesarean scar implan-
tation site and most importantly, with the suture in situ bleeding
is confined to the uterine cavity with no blood exiting through the
external cervical os. The uterine cavity is relatively small in the
early second trimester, and the uterine corpus is contracted with

uterotonics. The cervical occlusion forces blood into the cesar-
ean scar defect and creates an evenly distributed pressure on the
deficient myometrium. In most cases that is enough to achieve a
complete hemostasis.

However, in some cases there is continuing arterial bleeding into
the cavity, which over time can overcome the suture resistance and
vaginal bleeding would commence. With the cervical suture in situ
the bleeding is contained within a high-pressure compartment, which
stems the blood loss. The bleeding is thus temporarily suppressed to
facilitate patient transfer and IR catheter placement, which helps to
avoid taking more extreme measures, such as hysterectomy.

Suction evacuation is the most widely used treatment for CSEP
in the UK,? with the Shirodkar cervical suture used as an additional
hemostatic measure in a significant proportion of patients (41%). The
recognition of Shirodkar cervical suture has also increased interna-
tionally, as demonstrated by a recent study by Kaelin Agten et al.?’
on behalf of the international Cesarean Scar Pregnancy Registry.
The study found that of the 258 surgically managed patients, suc-
tion evacuation was the most common form of treatment and was
combined with prophylactic temporary Shirodkar cervical suture in
15.3% of patients, demonstrating there is a shift in the international
community towards the use of cervical suture as an adjunct during
surgery.

All four cases that required UAE also needed blood transfusions
and were recovered in the intensive care unit; the increased mor-
bidity correlates to the particularly advanced gestations of these
particular pregnancies.

It is difficult to compare our results to those of mini-case series
where dilatation and curettage was reported to be complicated by
emergency hysterectomy,25 as our study was conducted in a tertiary
referral center for uterine ectopic pregnancies, with expertise in
both diagnosis and management of such challenging cases. We are
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TABLE 3 Summary of outcomes of advanced cesarean scar ectopic pregnancies managed surgically (N=17).

Mean GSD Placental
Case GA (weeks) (mm) CRL (mm) lacunae (+)
1 10+ 6 45.0 40.1
2 11+3 46.3 46.5
3 12+0 58.0 54.0 -
4 1240 547 54.1 aF
5 12+3 45.7 59.8 -
6 13+1 55.3 69.0 ar
7 13+4 62.0 76.0 +
8 13+4 58.7 76.0 ar
9 15+0 82.7 85.7 +
10 11+4 60.3 48.3 ar
11 12+1 50.0 55.9 +
12 11+4 50.7 49.6 ar
13 10+6 41.0 40.0 +
14 11+0 41.7 42.8 =
157 14+4 - -
16 11+5 49.3 50.1
17 12+3 58.0 60.0 -

CDI score

4

P
o)

N A A W N RN D DNNDZ AN AN

Total EBL
(mL)

Blood
transfusion (+)

ICU admission
UAE (1) (2)

1500 - - -
800 = = =
600 - - -
800 = = =
500 - - -
300 = = =

2300 + + +
400 = = =

1800 + - -

2000 + + +

2000 + - -
350 = = =
300 - - -
250 = = =

1300 + + +

2500 IF I 3
300 - - -

Abbreviations: CDI, color Doppler imaging; CRL, crown rump length; EBL, estimated blood loss; GA, gestational age; GSD, gestational sac diameter;

ICU, intensive care unit; NR, not recorded; UAE, uterine artery embolization.

*This was a case of a heterotopic twin pregnancy. Biparietal diameter (29.7 mm) measurements were taken instead of CRL given the size of the

pregnancy.

aware that this may mean that our results may not be widely repro-
ducible in all units, but the techniques are valid and can be adopted
by other operators even in less complex cases.

The most commonly used embolic agents in the literature for
UAE are a gelatine sponge and polyvinyl alcohol particles.?® The em-
bolic agents are introduced into the uterine artery and may cause
platelet coagulation, and formation of thrombi, which then block the
blood supply to the uterus and therefore the pregnancy, resulting in
hemostasis.?? The extent of arterial occlusion is determined, in part,
by the type of embolic agent used; a gelatine sponge is considered a
temporary agent, with varying absorption of the material occurring
2-3weeks later allowing recanalization of the uterine arteries and
theoretically leading to better preservation of future fertility as a
result.®% In comparison polyvinyl alcohol particles are a permanent
embolic resulting in permanent occlusion of the treated uterine ar-
teries. Shunting to the ovarian arteries may occur in certain settings
which may adversely affect ovarian function. The effect this has
on fertility has yet to be determined. In our study both permanent
and temporary embolic agents were used, according to the hemo-
dynamic status of the patient. In women desiring preservation of
fertility, selective embolization while protecting the ovarian circula-
tion is paramount. With this in mind, a gelatine sponge is preferred
when performing rapid nonselective embolization of the anterior
divisions of the iliac arteries in the emergent setting. Studies on UAE
treatment have reported pelvic pain (25%), fever or infection (18%),
nausea and, or vomiting (8%) and limb pain (4%) after use.®! In our

study none of the participants who underwent UAE reported these
complications.

There remains a lack of evidence-based consensus about the op-
timal role of UAE with surgical management of CSEP, particularly
regarding whether embolization should be used routinely, only in
advanced cases, only if blood loss is excessive and whether emboli-
zation should occur pre- or post-surgery. Historically, most studies
describe UAE as performed prior to dilatation and curettage, usu-
ally 24-48h before surgery with a range of 0-7days.>! However,
prophylactic insertion of arterial sheaths for embolization prior to
surgery has been shown to increase the risk of arterial thrombus
formation, as it remains in situ for Ionger.32’33 A higher incidence of
thrombosis is also found when a hematoma is present. Cannulation
of the vessels can also be associated with immediate complications
of vessel injury, rupture and pseudoaneurysm formation at the
puncture site.>* We therefore propose that our selective UAE ap-
proach is both pragmatic and effective. The approach requires close
collaboration between the IR and surgical teams, with the IR team
on “standby” so that if the surgeon deems that post-evacuation UAE
is required, the vessel is only then cannulated (while the Shirodkar
cervical suture maintains sufficient tamponade for partial hemosta-
sis). In our setting the gynecological operating theater and IR suite
are located next to each other resulting in transfer of the patient in
a matter of minutes preventing rapid decompensation. The primary
surgeon routinely performs an ultrasound assessment post-surgery
and if on color Doppler assessment of the uterine vessels there is
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evidence of sustained pulsating arterial blood flow a decision is only
then made to proceed with UAE. Detection of persistent arterial
bleeding is an early warning that major hemorrhage is likely to occur
within an hour or two, which facilitates timely preparations for em-
bolization and transfer to the IR suite. It also enables the clinician to
identify the depth (i.e., helicine, uterine) and laterality of the pulsat-
ing vessel(s) allowing for targeted emobolization.

The diagnostic value of color Doppler during embolization has
also been demonstrated in other specialties, such as urological
emergencies.>> Presurgical planning and multidisciplinary work
between gynecologists and IR is therefore key in managing these
high-risk cases. However, we recognize that UAE requires advanced
infrastructure and trained staff, and therefore may not be widely
available.

The longstanding implications of UAE on future fertility has been
difficult to assess as high quality evidence has been not been avail-
able. The Royal College of Obstetricians and Gynecologists and the
Royal College of Radiologists of the UK suggested some time ago
that UAE may be offered to women who want to be able to become
pregnant in the future, after an informed discussion.>¢ Additionally
the findings of a recent systematic review of the impact of UAE on
fertility concluded that fertility and miscarriage rates after UAE are
comparable to that of the age-matched general population.®”

The main strength of our study was that it is the largest series
of advanced CSEPs published in the English language literature.
Furthermore we only included women with live CSEPs, which are
the subgroup of pregnancies that are at higher risk of maternal mor-
bidity; hemorrhage and therefore hysterectomy, as more than two
thirds of CSEPs with no cardiac activity are likely to resolve sponta-
neously without any further intervention.?*

The primary limitation of our study was its retrospective design
and the lack of mid-late second trimester cases identified. We also
had limited data on the impact of UAE on future pregnancy out-
comes, with only one of the four subsequent pregnancies in women
who underwent UAE. Although there were no cases of emergency
hysterectomy, this study was conducted in a tertiary referral cen-
ter, with surgeons experienced in surgically managing uterine ecto-
pic pregnancies and using Doppler ultrasound to assess continuing
bleeding into the uterine cavity; therefore, the results may not be

widely replicable in units with less expertise.

5 | CONCLUSION

Surgical evacuation with a Shirodkar cervical suture was effective
in avoiding further bleeding and/or hysterectomy in 76% of cases
of advanced live CSEPs. An additional selective UAE was required
in 24% of cases due to the failure of the Shirodkar cervical suture to
control hemorrhage, and this combination avoided a hysterectomy in
all cases. However, this treatment needs to be studied in a prospec-
tive manner with a larger sample size to validate these findings. We
therefore propose, given the small number of advanced live CSEPs
in the literature, that a multicenter prospective study is performed

to ensure reliable and valid results. The ability to perform second
trimester surgical terminations of pregnancy under ultrasound guid-
ance requires both surgical expertise and gynecological ultrasound
skills. We therefore recommend that women with suspected or con-
firmed advanced CSEPs are referred to specialist tertiary level units
with expertise in managing uterine ectopic pregnancies.
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