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Abstract. – OBJECTIVES: Post-partum haem-
orrhage still remains one of the major causes of
maternal morbidity and mortality. In case of abnor-
mal placentation it is possible to carry out preven-
tive and therapeutic actions.To maintain fertility in
reproductive-aged women and to avoid a more
radical surgery, embolization has been introduced
in patients at high risk for haemorrhage.

To describe a new option in the management
of patients with abnormal placentation by an
elective, preventive arterial catheterization and
selective embolization of pelvic arteries.

PATIENTS AND METHODS: A retrospective
study including thirty six patients with abnormal
placental invasion. All patients were prepared in
the angiographic room and preventive arterial
catheterization was performed before elective cae-
sarean delivery. Materials for interventional angiog-
raphy were transferred to the operating room. Dur-
ing surgery, selective embolization of pelvic arter-
ies was realized in case of uncontrolled bleeding.

RESULTS: Thirty-six elective arterial catheteri-
zations were performed: 4 cases (11.1%) required
embolization, haemorrhage was stopped in 2 pa-
tients. Hysterectomy was performed in two cases
(5.5%). No death was reported. Two humeral
thrombosis (5.5%) were registered.

CONCLUSIONS: Prophylactic arterial catheter-
ization appears to be safe. The main advantage
is the reduction of the interval between the on-
set of bleeding and the embolization. This new
option of management may contribute to reduce
the risk of hysterectomy and maternal death.
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Introduction

Post-partum haemorrhage (PPH) still remains
one of the major causes of maternal morbidity
and mortality1,2.
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Among the several causes of PPH, only abnor-
mal placentation is reasonably expected and in
such cases it is possible to carry out preventive
actions. Therapeutic options for PPH, are: the use
of uterotonic drugs and surgical conservative or
radical procedures. Embolization is also consid-
ered an efficient therapeutic tool in PPH3. Vascu-
lar embolization is used in emergency4,5, but pro-
phylactic embolization of uterine arteries is also
used in high risk of bleeding in pregnancy6. Oth-
er prevention techniques include the placement
of bilateral arterial catheters containing a bal-
loon, possibly inflated, during caesarean
delivery7,8 or the association of balloon and em-
bolization9.
To maintain fertility in reproductive-aged

women and to avoid a more radical surgery, em-
bolization has been introduced in patients at high
risk for haemorrhage10.
The purpose of this study is to describe our ex-

perience in the management of patients at high
risk of PPH by an elective, preventive arterial
catheterization. We report a novel approach using
prophylactic angiographic introducer, that al-
lows, in emergency, an immediate vascular em-
bolization without patient’s transportation to the
angiography room.

Patients and Methods

From January 2007 to August 2010 thirty six
patients with abnormal placental invasion (ultra-
sound findings consistent with placenta previa
and/or placenta accreta) have been included in
the study.
Prior to the prophylactic arterial catheteriza-

tion all patients were examined and counseled by
a multidisciplinary team including gynaecologist,
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Figure 1. Angiography with low concentration contrast
medium demonstrates the correct right femoral access with
opacification of right iliac artery.

Figure 2. Left pre-embolization uterine artery selective an-
giography shows uncontrolled bleeding.

obstetrician, anaesthesiologist, vascular and in-
terventional radiologist.
Placenta praevia was, therefore, better charac-

terized describing the anterior or posterior posi-
tion and the presence of accretism. Abnormal
placentation was diagnosed by ultrasound and
confirmed by pelvic MRI. Diagnosis of placenta
accreta was made by MRI and pathologically
confirmed.
All patients were prepared in the angiographic

room (Artis Zee Floor, Siemens). In the first 21
patients the humeral access under fluoroscopic
guidance, with a 5 F angiographic catheter 125
cm long (Head-Hunter, Cordis) and ends just
above the aortic bifurcation, was chosen. In the
remaining 15 patients the right femoral artery
access was preferred through 5-F vascular
sheath (Terumo) attached to the skin by suture
(Figure 1).
In all patients 3-8 ml of contrast medium with

low concentration of iodine (300 mgI/ml) was
used and the required radio protectionist mea-
sures (low-dose radiation and protection of the
abdomen and pelvis with sealed shirt) were put
in place.
After preparation of the patient, a mobile C-

arm (OEC 9800 Plus, GE) and a special truck
with materials for interventional angiography
were transferred to the operating room for the
planned caesarean section.

In case of intra-operative bleeding pharmaco-
logical and surgical procedures were implement-
ed (uterotonic drugs, haemostatic square sutures,
B-Lynch suture, insertion of Bakri-Balloon).
In case of uncontrolled bleeding, to avoid hys-

terectomy, a selective embolization of the uterine
arteries was performed. In case of anatomical
complexity and severity of the blood loss, the an-
terior branch of the hypogastric artery could also
be embolized via the previously positioned an-
giocatheter.
Gelatin sponge powder (Spongostan Powder,

Johnson-Johnson), metallic coils (Trufill, John-
son-Johnson) and non-absorbable particles (Con-
tour SE, Boston Scientific) have been used as
embolic agents. Absorbable gelatin sponge, inex-
pensive and readily available, were always pre-
ferred as first choice (Figures 2 and 3).
Clinical monitoring was realised to exclude a

possible haematoma or thrombosis of the humer-
al or femoral arteries. Maternal and neonatal out-
comes were considered for the analysis of re-
sults.

Results

Patients aged 35.7 years on average, mean ges-
tational age at the time of caesarean was 36.0
weeks. Median neonatal birth weight was 2,700.0
g (2010-3660) and median Apgar Score were 7
(3-10) at 1 minute and 9 (7-10) at 5 minutes.



In the past abnormal placental invasion could
only be detected during the 3rd stage of labour
when bleeding became evident, with severe dif-
ficulties for the implementation of all surgical
procedures able to stop bleeding7. Nowadays it
is possible to prevent bleeding much earlier than
the event occurs. The embolization technique in
PPH was firstly described by Brown in 1979
when it was carried out in an emergency condi-
tion11. A detailed embolization technique and
the possibility of a preventive catheterization
was firstly reported by Mitty et al in 199312. The
main advantage of preventive catheterization
techniques, compared with the emergency tech-
nique, is the reduction of the interval between
the onset of bleeding and the embolization. In
emergency conditions patients must be trans-
ferred from the operating room to the angiogra-
phy room, where catheterization and emboliza-
tion take place: the period of time between the
onset of bleeding and the embolization is there-
fore significantly prolonged. Moreover, vascular
spasms, caused by hypovolemia, occurs as often
as more massive is the bleeding and it can inter-
fere with the execution of the embolization
technique6. The present study describes the pos-
sibility to offer the patient a preventive arterial
catheterization, in a safe and elective setting,
without the risks of performing the same proce-
dure in emergency conditions.
Embolization in absence of bleeding has been

proposed in the management of women with pla-
centa previa/placenta accreta: Yu et al6 suggested
to perform embolization immediately after ex-
traction of the foetus.
Another technique proposed for the prevention

of PPH is the use of intra-arterial balloon
catheters inflated in case of PPH4. This proce-
dure, implemented by an interventional radiolo-
gist in the angiography room on the morning of
the caesarean section under fluoroscopic guide,
needs a bilateral femoral access.
Compared to these angiographic techniques

our proposal has therefore the advantage to offer
the same results with lower costs, reduced inva-
siveness (only 1 femoral/humeral access versus 2
accesses), reduced time interval between the on-
set of bleeding and embolization, lower inci-
dence of complications.
In this series only 4 women were embolized:

the aim of our report was not to prove the effi-
cacy of the embolization technique, but to de-
scribe a new option in the management of high
risk patients. Different surgeons were involved

2824

S. Gerli, A. Favilli, G. Affronti, M.M. Acanfora, A. Sabatini, C. Floridi, S. Mosca, G.C. Di Renzo, M. Scialpi

Among 36 elective procedures, 4 cases (11.1%)
required embolization: a selective embolization of
the uterine arteries was performed in three cases,
while the anterior branch of the hypogastric artery
was chosen in one case. The haemorrhage was
stopped in 2 patients, while hysterectomy was
performed in the other two cases (5.5% of cases)
when a first embolization was not effective. In
two patients, due to the persistence of significant
blood loss after hysterectomy, non-absorbable
embolic agents (coils and particles) were used.
No death was reported.
The average blood loss was 968 ml; the coagu-

lation factor VII, the haemostatic balloon and uter-
ine compressive sutures were used in 8.3%, 72.2%
and 61.1% of cases, respectively. In one case the
ligation of uterine arteries was necessary; 4 pa-
tients (3 embolized) were transferred to the inten-
sive care unit after the surgery. Two humeral
thrombosis (5.5% of cases), fully recovered after
treatment, have been reported and no late compli-
cations of embolization were registered.

Discussion

Post-partum haemorrhage is still today one of
the most important causes of maternal morbidity
and mortality. Among causes of PPH, only pla-
centa previa and placenta accreta could be previ-
ously diagnosed before bleeding.

Figure 3. Angiographic control after selective left uterine
artery embolization.



during caesarean deliveries and results could
therefore be influenced by the specific surgical
experience.
Complications have been described such as ar-

terial dissection, allergic reactions or nephropa-
thy due to the contrast medium, fever, abscesses,
hematoma/thrombosis at the site of catheter in-
sertion, and uterine necrosis4,13,14.
Other complications could be related to the di-

ameter and the amount of particles injected: in fact
materials too small penetrate more distally and are
more frequently responsible of ischemia and
necrosis. On the other hand particles too large may
be responsible of the failure of the procedure, be-
cause they may cause a too proximal embolization
and the development of collateral network15.
Two cases of thrombosis of the humeral artery

were detected. Thrombosis occurs more often in
humeral artery than in femoral artery and for this
reason the right femoral artery access was later
preferred and should be considered as a first
choice.
Another important issue is the fetal exposure

to radiation in the angiography room during
catheter placement. Wagner estimated that the
99.5% of foetuses exposed to radiation at doses
up to 10 rads will not develop tumours during
childhood16.
Some studies showed that embolization does not

alter fertility of the patients13,17, because the gelatine
sponge particles are absorbed in about 1-3 weeks,
with complete restoration of vascularization14.
Surgical techniques and preventive catheteriza-

tion are complementary: it is possible to go
through embolization after surgery and, in case
of failure of the embolization technique, artery
legation and hysterectomy are still possible alter-
natives18,19. Moreover embolization may be very
useful in uncontrolled bleeding after hysterecto-
my20. We have also to consider psychological im-
plications of the proposed pre-surgical catheteri-
zation: the multidisciplinay team and the pres-
ence of the angiocatheter may actually offer the
opportunity to the surgeon to act a safer surgical
haemostasis during caesarean delivery and, in
emergency conditions, during hysterectomy.

Conclusions

This new option of prophylactic management
might have a major role in high risk patients with
abnormal placental invasion and that the peven-
tive arterial catheterization, with selective em-

bolization of pelvic arteries in case of uncon-
trolled bleeding during surgery, may allow a non-
invasive and immediate treatment able to avoid
hysterectomy and to preserve maternal life.
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