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Abstract
Aim
We will review our experience of emergent arterial embolization used to treat haemodynamically unstable patients
with obstetric and gynaecological haemorrhage.
Methods
This is a retrospective study of patients with haemodynamically unstable obstetric and gynaecological
haemorrhage treated with emergent arterial embolization from 2010 to 2015.
Results
22 patients (average age 41 (SD +/-9) years) had emergent arterial embolization. 63% had post-partum
haemorrhage(PPH). 82% of cases were performed with conscious sedation and local anaesthesia. Embolization was
technically successful in all cases. Embolization was clinically successful in 95% (21/22). In one case of PPH the patient
represented six days later with recurrent bleeding and was treated with surgical suturing of the cervix. There were
no complications or deaths.
Conclusion
Arterial embolization is a highly successful treatment of obstetric and gynaecological haemorrhage in unstable
patients.

Introduction
Obstetric and gynaecological haemorrhage are significant causes of morbidity and mortality. Cases of major obstetric
haemorrhage are usually related to labour, while significant gynaecological haemorrhage is usually iatrogenic and
related to procedures such as myomectomy, hysterectomy and cervical resection.
Postpartum haemorrhage (PPH) is defined as the loss of more than 500 ml of blood within the first 24 hours following
childbirth. It can be minor (500-1,000ml estimated blood loss) or major (> 1,000ml). Major PPH is sub classified further
as moderate (1,000-2,000ml), severe (> 2,000ml) or life threatening (>2,500ml /acute transfusion requirement of more
than 5 units or treatment for coagulopathy)1. Secondary PPH occurs after 24 hours of the birth of the baby1. The
incidence of PPH was 4.1% in Ireland in 2009 2 with life- threatening haemorrhage occurring in 0.67% of deliveries3.

Primary PPH is the cause of 25% of maternal deaths4. The maternal death rate in Ireland is 6.5 per 100,000 maternities
and there were two fatalities secondary to obstetric haemorrhage in the Republic of Ireland between 2011 and 2015
according to the confidential maternal death enquiry reports5.
The most common causes of PPH are uterine atony, uterine and lower genital tract laceration, invasive placentation,
caesarean section, coagulation disorders, retained products of conception and/or fibroids. The main causes of
secondary PPH include the causes of primary PPH (particularly retained placental fragment) in addition to
endometritis and ruptured arterial pseudaneurysms6. There are recognised risk factors of PPH (including prior
haemorrhage, high BMI etc) however, the majority of women have few or no risk factors, which makes PPH very
challenging to predict. The rate of haemorrhage among low risk women with spontaneous vaginal deliveries is 0.4%,
which compares to 1.6% in women with identified risk factors1,7.
Patients with PPH are initially resuscitated with aggressive intravenous crystalloid and blood transfusion. If
unsuccessful further therapeutic options include uterine compression, uterotonic drugs, and correction of
coagulopathy (traxenemic acid8, blood products). In patients with ongoing haemorrhage definitive treatment can
sometimes only be achieved with arterial embolization or surgical hysterectomy9. In fact, PPH is the most common
cause of emergency peripartum hysterectomy4. Uterine artery embolization (UAE) is an emerging treatment for postpartum haemorrhage and can successfully treat PPH in over 90 % of cases 6,10,11potentially preventing the need for
surgery.
Our centre is a University Hospital with an emergency department, inpatient gynaecology service and is a referral
centre for a separate maternity hospital with over 9,000 live births per year. We aim to review our experience of
arterial embolization used to treat haemodynamically unstable patients with obstetric and gynaecological
haemorrhage.

Methods
Ethical approval was received for this study. The requirement for patient consent was waived as this is a retrospective
study. The Radiology Information System (RIS) was searched for all emergency embolization procedures conducted
for obstetric and gynaecological haemorrhage from 2010 to 2015 inclusive. Medical record review was conducted in
the university hospital and the referring maternity hospital. Information was collected regarding indication, patient
demographics, blood transfusion type and unit number, type of anaesthesia, procedure type, bleeding vessel location,
embolic agent used, technical success, clinical success, length of hospital stay, complications and other procedures or
treatments given after embolization.
In our institution patients with acute haemorrhage who are hemodynamically stable usually undergo a multiphasic CT
study before proceeding to IR catheter angiography. The multiphasic CT is used for detection and localization of the
source of haemorrhage. A CT protocol is used with non-contrast, early arterial, venous and delayed phases (at 120180 seconds) after intravenous contrast administration. In cases where the patient is unstable, or where the source of
the bleeding is known they may proceed directly to the interventional radiology suite for catheter angiogram,
bypassing the CT scanner. Embolization for emergency haemorrhage is performed using common femoral artery
access. In the case of occult or multiple sources of bleeding non-selective internal iliac and pelvic catheter
arteriography is performed to delineate the arterial anatomy and identify the bleeding source. Selective
catheterization was used to deliver embolic material for occlusion of the bleeding artery.
Technical success was defined as successful cannulation of the bleeding artery with occlusion of the artery using an
embolic material. Clinical success was defined as a case in which the patient did not require transfusion or other
treatment for ongoing blood loss after the embolization procedure.

Figure 1. 49-year-old female Jehovah Witness presented with spontaneous haemorrhage from a benign complex right ovarian
cyst. Therapeutic options were limited as the clinical team were unable to administer blood products. (a) Axial contrast
enhanced CT demonstrates extravasation of contrast (arrows) into the complex right ovary cyst which occupies the pelvis and
is surrounded by old haemorrhage. (b) Digital subtraction angiogram (DSA) of the right ovarian artery with a hypervascular cyst
seen in the right ovary (arrow). (c) Late angiographic image after right ovarian artery angiography demonstrates extravasated
contrast in the pelvis from prior angiography external to the urinary bladder (arrow). This was successfully treated with
unilateral ovarian artery embolization with metal coils.

Results
A total of 22 patients underwent attempted embolization for obstetric and gynaecological haemorrhage. The average
age of the women was 41 (SD +/-9) years. Fourteen (63%) patients had PPH (50% primary and 50% secondary), five
cases (22%) were referred post hysterectomy (four abdominal hysterectomy and one transvaginal hysterectomy), one
case was haemorrhage post large loop excision of the cervical transformation zone (LLETZ), one case of haemorrhagic
ovarian cyst rupture and one case of a patient with metastatic cervical cancer. 85% (19/22) of cases were transferred

from the geographically separate maternity hospital and 15% (3/22) of cases were from the on-site inpatient
gynaecology service.
Multiphasic CT studies were performed prior to transfer to IR angiography suite in 23% (5/22) of cases with 80% (4/5)
of these CT studies demonstrating active haemorrhage. On conventional catheter angiography active bleeding was
seen in 45% (10/22) of cases and an abnormal vessel without bleeding ( i.e. pseudoaneurysm) was seen in 10% (2/22)
of cases. In 45% (10/22) empiric embolization was performed in the regional arteries of suspected haemorrhage.
A variety of embolic agents were used; gelfoam (Pfizer, Michigan) prepared by the interventionist into a slurry or
torpedoes in 15/22 cases. In 2/15 cases gelfoam was combined with a second embolic material: in one case metal coils
(COOK Medical, Bloomington, Indiana) and in a second case tris-acryl gelatin microspheres (Embospheres, Merit
medical, South Jordan, Utah). In six cases, metal coils alone were used and in one case tris-acryl gelatin microspheres
were used alone.
All 22 cases were a technical success. In all of the women who had external bleeding (20/22), the external bleeding
resolved immediately. In all cases of severe initial bleeding, haemodynamic stability and immediate correction of the
coagulopathy was obtained. The clinical success rate was 95% (21/22). The one case which was not clinically successful
was that of a 38-year-old woman with primary PPH. The case was a technical success with occlusion of the bleeding
vessel during catheter angiography. The patient represented six days later with recurrent per vaginal haemorrhage
and underwent examination under anaesthesia and cervical suturing. There were no serious complications or deaths.
No patient in our cohort had a hysterectomy for PPH.
Eighty two percent (19/22) of the cases were performed under conscious sedation and three cases (14%) required a
general anaesthetic. Three patients (14%) were admitted to ICU after the procedure with the remaining 19 being
treated with ward level care. Thirteen (59%) were discharged home or back to their maternity centre on day one and
eighteen (82%) of the twenty two patients were discharged home within three days. No procedure related
complications were reported in our cohort.
Figure 2. 33-year-old female with secondary PPH after vaginal bleeding 17 days after caesarean section delivery and subtotal
abdominal hysterectomy for a cervical pregnancy. (a) Conventional angiographic image of a selective right uterine artery
demonstrates active haemorrhage (arrow) from cervical artery branch (arrowhead). This was successfully treated with gelfoam
embolization.

Figure 3. 32-year-old female with secondary PPH 28 days after caesarean section with retained products of conception. (a) DSA
image of a selective right uterine artery demonstrates active haemorrhage (arrow) from tortuous uterine artery branch. This
was successfully treated with bilateral uterine artery embolization with 700µm beads.

Discussion
PPH and gynaecological haemorrhage are potentially life-threatening conditions which need multidisciplinary
management by obstetricians and gynaecologists, anaesthesiologists, haematologists and interventional radiologists.
Our study demonstrates that arterial embolization is a highly effective management option for those patients who fail
conservative management strategies. It may avoid the need for internal iliac ligation or hysterectomy and it achieves
haemostasis in the majority of women, even after failed surgery6. Patients treated with uterine and ovarian
embolization can potentially preserve their fertility and there have been reports of women successfully given birth
subsequently12.
During the six years of our study, only 22 cases of obstetric and gynaecological haemorrhage were referred to our
department. This is a low volume of cases, however most Interventional Radiology centres will nonetheless have
significant experience with UAE. In fact, the majority of UAE procedures performed in Irish hospitals are elective
procedures Elective UAE has emerged as a minimally invasive alternative to surgical management of fibroids in women
who fail conservative medical management with reported clinical success at 5 years in 93% of cases13,14
When performing an emergency UAE, we will look to identify a target lesion for embolization on CT or conventional
angiography. The most obvious target is an actively bleeding artery, however we will also interrogate the vessels look
for an acute vascular finding, such as pseudoaneurysm, arteriovenous malformation or irregular / truncated artery.
More than half of patients in our series did not demonstrate an acute vascular finding on angiography and this is
concordant with the results from prior case series6. Haemorrhage is usually intermittent and associated with arterial
spasm limiting the ability of conventional angiography (performed as a ‘snap shot’ over 5-10 seconds) to detect active
haemorrhage. In the absence of an actively bleeding vessel or abnormal artery being identified, an empiric
embolization of the regional arterial anatomy (e.g. bilateral uterine arteries) with a temporary embolic material such

as gelfoam is an accepted and successful approach. Our clinical success rate of 95% as reported in this study is in line
with international studies6.
Complications of pelvic artery embolization are rare. Complications include muscle pain, neurologic damage, bladder
necrosis and vesicovaginal fistula. These complications are more likely to be found in elderly women, patients with
pelvic neoplasms or who had previously been treated with radiotherapy6. None of the patients in our cohort reported
any of these complications.
According to the WHO Multicounty Survey on Maternal and Newborn Health, the rate of emergency peripartum
hysterectomy has halved in the last two decades due to increased use of modern treatments including UAE15.
Conservative treatment remains the cornerstone of management for these patients and it is widely available in the
community setting, for example, in sub-Saharan Africa, Tranexamic has been shown to reduce PPH by up to 30%16.
The majority of bleeding episodes will resolve without the need for advanced interventions, however there will always
be a group of cases will fail to resolve conservative measures and UAE is an excellent minimally invasive treatment for
these women.
Arterial embolization is a highly successful treatment of obstetric and gynaecological haemorrhage in unstable
patients.
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