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Abstract

Introduction: Caesarean scar pregnancy (CSP) is a relatively rare yet life-threatening condition in which the embryo
is implanted in the scar after caesarean section. Recent studies have reported that uterine artery chemoembolisation
(UAC) can be safe and effective method in treating CSP.

Aim: To present the clinical outcome of UAC with a mixture of methotrexate and gelatine sponge for the treatment
of CSP and analysis of procedural failure.

Material and methods: Forty-one patients diagnosed with CSP were treated with selective endovascular chemoem-
bolisation of uterine arteries. Short- and long-term results, reasons for procedural failure, and clinical outcome were
analysed.

Results: Primary procedure failed in 7 out of 41 (17%) cases. In 4 cases additional blood supply to the CSP was dis-
closed; 3 out of 4 from an ovarian artery and one from a superior vesical artery. In other 3 patients, reperfusion of
uterine arteries was observed. All these 7 patients underwent successful secondary embolisation. The majority of the
followed-up patients reported reqular menses after the intervention. Four women suffered from amenorrhoea and
2 from hypomenorrhoea that continued after 90 days. Twelve patients expressed the desire for subsequent pregnan-
cy. From this group, 5 conceived within a year of the procedure. The rest did not achieve a pregnancy.

Conclusions: UAC proved to be a safe and effective method and should be considered as an option for CSP treat-
ment, especially for women hoping to preserve their fertility. However, the presence of collateral blood supply should
always be considered.

Key words: uterine artery embolisation, Caesarean scar pregnancy, endovascular, chemoembolisation.

Introduction in the scar left in the uterus following a Caesarean

Caesarean scar pregnancy (CSP) is a moderately  section. As a site of accumulation of fibrous tissue,
rare type of ectopic pregnancy, which involves a se-  the scar is considered a locus minoris resistentiae
rious risk to life because the embryo is implanted  (a weakness) in the uterine wall, which predisposes
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the patient to uterine rupture that may lead to mas-
sive haemorrhage, vaginal bleeding, shock, or other
serious medical complications.

The first case of CSP was reported in 1978 by Lars-
en and Solomon [1], and since that time there has
been a rising trend in the number of cases, as more
and more babies have been delivered by Caesarean
section. The growing incidence of CSR which is now
1in800to 1in2216[2], hasincreased the awareness
of the issue, and the resulting medical complications
prompt experts to profile and establish standardised
treatment guidelines for this condition. According to
the Royal College of Obstetricians and Gynaecolo-
gists (RCOG), pregnancies located in the Caesarean
scar are ‘associated with severe maternal morbidity
and mortality’ [3]. Because the majority of patients
undergoing CSP are young and have the strength to
preserve fertility, several management approaches
have been suggested. They comprise both surgical
and non-surgical methods and depend on a number
of crucial factors, such as gestational age, haemody-
namic stability, or depth of the trophoblast invasion.

Recent studies in the field have shown that uterine
artery chemoembolisation (UAC) may be a safe and
effective method of treating CSP [4-6]. However, the
failure rate of primary embolisation is as high as 20%
[5], due to the anatomical and periprocedural risks.

Aim
The aim of this study was to investigate the ef-

fectiveness and safety of UAC and to analyse failed
procedures and pregnancy delivery outcomes.

Photo 1. Materials used for embolisation — gel-
atine sponge (yellow) and methotrexate (green)

Material and methods

Clinical records of 41 CSP patients admitted to
the Department of Interventional Radiology and
Neuroradiology in the period from January 2013 to
April 2019 were analysed. All cases of CSP and ab-
sence of intrauterine gestation were confirmed by
TVUS examination. Also, magnetic resonance imag-
ing (MRI) was carried out when the diagnosis was in-
conclusive. All procedures were performed in compli-
ance with the ethical standards and were approved
by the Local Ethics Committee.

Uterine artery chemoembolisation

Prior to the procedure, informed consent was
obtained from all patients. Vascular access was ob-
tained via the femoral artery, and initial angiography
was executed using an RUC catheter at the level of
internal iliac arteries in order to depict the anato-
my and the origin of uterine arteries. Subsequently,
superselective catheterisation of the uterine arteries
was performed using a coaxial system microcathe-
ter. A 50 mg dose of methotrexate (MTX), 25 mg in
each uterine artery, was administered through the
microcatheter. Initially, half the dose of MTX, in lig-
uid form, was slowly injected (for 60 s), and then the
other half dose mixed with gelatine sponge powder
(half the nominal volume of a 10 ml syringe) and
5 ml of a contrast agent was administered. The den-
sity of the suspension was low enough for it to be
injected through the microcatheter (Photo 1). We
used the microcatheter for precise and controlled
administration of the gelatine sponge gel. We also
wanted to preserve in this way the patency of the
main catheter used in further angiographies.

Embolisation was continued until complete
cessation of blood flow to the gestational sac was
achieved. Control angiography performed directly af-
ter the procedure confirmed obliteration of vascular
supply to the gestational sac and near-complete sta-
sis of blood flow in both uterine arteries. During the
procedure, additional IV analgesic treatment with
Ketoprofen (100 mg), paracetamol (1000 mg), and
morphine (up to 15 mg: 3 mg every 15 min) was giv-
en to the patients if needed (10/41 - 24.4%). More-
over, the patients received pain treatment for 24 h
following the embolisation procedure.

After successful embolisation, the patients were
treated with suction and curettage within the first
24 h.
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Results

The clinical characteristics of the patients are
presented in Table I. The mean age of the patients
was 34-35 years (range: 27—-48 years). The majority
(23/41;56%) of the patients had adocumented histo-
ry of two or more Caesarean sections before the CSP.
The mean serum B-hCG level was 20018.5 mlU/ml,
which corresponded to the mean gestation age of
7 weeks at the time of diagnosis. Foetal heart rate
(FHR) was present in 29 (71%) patients in the initial
TVUS examination.

Primary chemoembolisation was successful in
the case of 34 patients (i.e. 83%). Procedural failure
was defined as persistent vascularisation and per-
sistent FHR determined by ultrasound within 24 h of
the treatment. In order to manage these complica-
tions, the patients underwent repeated angiography
and embolisation. In total, 7 (17%) patients required

Table I. Clinical features of the patients treated
with UAC

Variable Results
Mean age (range) [years] 34.5 (27-48)
Caesarean sections, mean (range) 1.8 (1-3)
Serum B-hCG level (range) [mIU/ml]  20018.5 (76-78720)

the additional treatment. In 4 cases, additional blood
supply to the CSP was revealed. In 3 cases, blood
was supplied from the ovarian artery (Photo 2) and
in 1 case from the superior vesical artery (Photo 3).
In the 3 remaining patients, recanalisation of uterine
arteries was observed.

All 7 patients successfully underwent the repeat
embolisation, which was performed within 24 h of
TVUS using the (same) technique described in the
Methods section, followed by suction and curettage.

Photo 2. Additional blood supply to CSP from an ovarian artery. A — Selective angiography of the right
ovarian artery from the main catheter. Visible blood supply to the right ovary (triangles). B — Super-selective
angiography of blood supply to CSP from the microcatheter — branches supplying the right ovary are safely
passed (arrow — tip of the microcatheter). C — Control angiography disclosing successful embolisation and
preservation of blood supply to the right ovary (star). Visible glue cast (triangles)
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Photo 3. Additional blood supply to CSP from
a superior vesical artery (arrows)

On average, the patients spent up to 6 days
in hospital (range: 2-15 days), and no significant
periprocedural complications were reported with-
in that time. The long-term follow-up ranged from
7 to 79 months, with a mean follow-up time of 27
months. Thirty-six women were evaluated, and
5 were lost to follow-up (could not be contacted).
During that period, no major or clinically significant
complications were noted.

Thirty out of the 36 patients (i.e. 83%) reported
areturn to regular menses after the intervention. The
mean time to return to menses was 41 days (range:
28-90 days). Four women suffered from permanent
amenorrhoea, and 2 suffered from hypomenorrhoea
at day 90 of the follow-up. The mean age of these
patients was 37 years (amenorrhoea) and 36 years
(hypomenorrhoea).

Twelve patients expressed a desire for future
pregnancy. Of this group, 5 women conceived with-
in 1 year of the procedure. Four of them underwent
Caesarean section, and 1 had an early miscarriage.
The remaining patients did not become pregnant
during the follow-up.

Discussion

CSP is a special type of ectopic pregnancy in
which the embryo is implanted in the scar after

a previous Caesarean section. The most character-
istic symptoms are vaginal bleeding and abdomi-
nal pain. However, CSP may also be asymptomatic.
That is why all pregnant patients with a record of
a prior Caesarean delivery should be examined by
ultrasound at an early stage of pregnancy in order
to identify the localisation of the gestational sac and
check for a Caesarean scar.

Even though there are various approaches to the
treatment of CSP (both surgical and non-surgical)
and there are no strictly defined guidelines, early ter-
mination is strongly recommended due to the risk of
massive bleeding and life-threatening complications.

Non-surgical methods are based on the adminis-
tration of MTX, whereas surgical treatments consist
of removing the GS from the scar [6, 7].

MTX is a chemotherapeutic agent applied in the
treatment of ectopic pregnancy. When administered
intra-arterially, directly to the uterine arteries, it is
used in a more concentrated form compared to sys-
temic administration. The function of the gelatine
sponge is twofold: it binds a certain amount of MTX,
promoting its prolonged release (24—48 h), and it re-
duces the risk of bleeding after the abortion.

Lian et al. [8] reported 21 cases of CSP, of whom
nine were treated with systemic MTX and the re-
maining 12 underwent additional uterine artery em-
bolisation with Gelfoam sponge particles and local
MTX application. Those authors concluded that the
latter type of treatment might be superior in cases
of deep implantation of the amniotic sac.

Ma et al. [9] compared the efficacy of two dif-
ferent embolic agents used in embolisation for CSP:
gelatine sponge (GS) (22 patients), and polyvinyl
alcohol (PVA) particles (13 patients). Both methods
proved to have a relatively good first-scheme suc-
cess rate (92.3% for the PVA group and 86.4% for
the GS group; no statistically significant difference
was found between the two groups). The rate of ad-
verse events defined as excessive bleeding was low-
er (but not statistically significantly so) for the PVA
group — 1 (7.7%) patient, compared to 8 (36.4%) pa-
tients in the GS group. Conversely, the number of pa-
tients with a reduced menstrual blood volume was
significantly lower in the GS group (8.3%, compared
to 50% in the PVA group).

We used gelatine sponge powder mixed with
MTX to reduce the flow and, in this way, to prevent
the migration of the chemotherapeutic agent to the
systemic circulation and mitigate the risk of system-
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Table II. Overview of literature on treatment and outcomes of patients with CSP

Study Patients Treatment UAC primary Hospitalisation Pregnancy rate
procedure failure (%) [days] (%)
Ben Nagi [10] 40 D&Cn =28 N/A 88
MTXn=9 N/A N/A
Observationn =3 N/A N/A
Wang [11] 71 MTX N/A N/A
MTX, D&C N/A
Yang [12] 66 D&Cn=11 22 10.6
MTX n =17 16.7 N/A
UACn =38 10.5 12.5 N/A
Hong [13] 152 HIFU n = 85 7.7 N/A
UACh =67 11.9 8.6
Junhong 7] 87 UACn =51 19.6 12.6 N/A
LCSPDS n =36 7.7
Tumenjargal [5] 33 UACn =33 12.1 6.5 43.8
This study 41 UACn =41 17 5.8 41.7

D&C — dilatation and curettage, MTX — methotrexate, UAC — uterine artery chemoembolisation, HIFU — high-intensity focused ultrasound, LCSPDS — laparo-

scopic caesarean scar pregnancy debridement surgery, N/A — not available.

ic toxicity. In our opinion, the density of the gelatine
sponge and MTX mixture was low enough to allow
fast recanalisation and restoration of the blood flow
to the temporarily occluded vessel.

Table Il compares selected findings of this study with
the results obtained by other authors [5, 7, 10-13]. Our
experiences with UAC in the treatment of CSP over
the last 6 years clearly demonstrate that it is a safe
and efficient treatment method. Nevertheless, it has
to be remembered that the success of embolisation
might be compromised by the fact that blood may
be supplied to the uterus by collateral arteries. The
most common source of collateral blood supply to the
uterus is via the ovarian arteries. In the current study,
collateral blood supply from ovarian arteries was ob-
served in 8.3% of the patients, which is in agreement
with previous studies [14]. Collateral blood supply to
the uterus from the superior vesical artery is an ex-
tremely rare finding. Treatment failure in one of our
patients was attributed to residual flow to the gesta-
tional sac from the superior vesical artery, which was
successfully embolised in the repeat procedure. There
are no reports on collateral circulation to the uterus
originating from the superior vesical artery.

In our study, 6 out of 36 women (16.7%) reported
menstrual cycle disturbances: four of them suffered
from amenorrhoea and two experienced hypomen-
orrhoea. One possible explanation might be the pres-
ence of utero-ovarian anastomoses. Several authors
have reported the presence of such anastomoses in
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patients who have undergone a Caesarean section
[15-20]. Anastomoses could cause inadvertent em-
bolisation of the ovaries with MTX and/or embolic
agents, inducing premature ovarian failure. To pre-
vent non-target embolisation, UAC is performed using
700-900 um microspheres. Gelatine sponge powder is
a non-calibrated material, but the size of the particles,
after mixing with contrast, is optimal in the sense that
it both ensures resorbability and prevents migration.

Conclusions

Our findings show that UAC is a safe and effec-
tive method that should be considered as an option
in the treatment of CSR especially for women who
want to preserve their fertility. However, the pres-
ence of collateral blood supply should always be
taken into account. Persistent foetal heart rate and/
or blood flow after the procedure should be an indi-
cation for repeat angiography.
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