
Introduction

In spite the increasing scientific progress in the obstetric

field, post-partum hemorrhage (PPH) management remains

a tricky issue to deal with for modern medicine. It is still

burdened by significant morbidity and mortality in the

Western world [1] and it remains a major cause of maternal

mortality worldwide [2]. PPH has an incidence of the 2%

with a mortality of about 3%, has several risk factors, and

it is mostly due to uterine atony [1].

PPH blood loss is at least of 500 ml for vaginal deliver-

ies, but it could exceed 5,000 ml in abnormal implantation

deliveries [3] leading to severe morbidities such as respi-

ratory distress syndrome, hypovolemic shock, disseminated

intravascular coagulation, and Sheehan’s syndrome.

Several conservative treatments were developed to deal

with PPH (e.g.: uterotonic drugs, packing gauzes, hemo-

static square sutures, B-Lynch suture, insertion of Bakry

balloon, etc.), but in life-threatening cases, the obstetric sur-

geon has to resort often to hysterectomy [2].

Interventional radiology (IR) represents the radiology

subspecialty that mostly impacted on the scientific com-

munity in last years [4]. The development of new tech-

niques and materials allowed IR to provide a significant

support in the treatment of several gynecological diseases

[5, 6], including PPH. In fact, many authors highlighted the

positive impact of uterine artery embolization (UAE) in the

treatment of PPH as an alternative to surgical intervention,

as it is less invasive, with fewer adverse side effects, and it

has the possibility to avoid hysterectomy [7]. Hence, dif-

ferent guidelines included the UAE in the management of

PPH, highlighting that high risk pregnancies should be

managed considering IR with multidisciplinary team when

dealing with PPH [2, 8]. Despite, the fact that feasibility

and efficacy of UAE is well-defined, many issue remains

concerning modalities, technique, indication, and timing.

The aim of this paper is to resume the state of the art on

these topics.

Discussion

The identification of women at risk of PPH is the first

step for optimizing their management and outcome [2, 8].

Risk factors include: maternal age and education (years of

school attendance), previous deliveries, gestational age,

uterotonic drugs, and anaemia [1]; moreover, since abnor-

mal placental implantation is one of the main risk factors,

all the predisposing factors to accretism should be investi-

gated (previous damage or fibrosis of the myometrium and

endometrium, such as previous cesarean sections or uterine

trauma, artificial delivery, curettage, maternal age older

than 35 years or previous multiple births) [3]. Antenatal ul-

trasound (US) is the technique of choice used to establish

the diagnosis and guide clinical management; MRI should

be performed using gadolinium contrast intravenously in
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the case of non-definitive US findings [9]. Actually, MRI is

the gold standard imaging of the placenta to establish its

relationship to the internal cervical os (Figure 1) [10].

Success rate of UAE has been reported in the range of

79–95 % [11], which could decrease to less than 50% in

case of abnormal implantation deliveries [12]. A recent sin-

gle center study conducted by Aas-Eng et al. demonstrated

that the introduction of UAE in the trust guidelines did not

improve the hysterectomy rate considering all the deliver-

ies performed in their institution [13]. Even so, the rele-

vance of UAE could clearly emerge considering those

groups of women at high risk of hemorrhage [14], not only

for the reduced mortality and hysterectomy rates; in case

of failure in bleeding control, UAE reduces bleeding in the

operating field, aiding the surgeon.

United Kingdom guidelines recommend that where IR

services are not available locally, trusts should ensure the

provision of these services from other facilities [8]. Al-

though, patient transfer from the obstetric suite to the an-

giographic one demonstrated to increase morbidity and

mortality [15]; the more so, the transfer to another hospital

will increase the morbidity and mortality risk as well [15].

Consequently, some authors proposed the use of a hybrid

operating room in order to ensure a prompt and effective

treatment even in unstable women with massive PPH [3,

16].

There are two issues concerning the embolization tech-

nique: timing of embolization and embolic agents. Re-ab-

sorbable embolic agents are the most common use in UAE

due to their temporary action and the reduced ischemic

complications [8]. Nevertheless, placental hypervasculari-

sation of the uterus could lead to an insufficient hemosta-

sis of absorbable sponge [17]. Accordingly, some authors

recommend the use of PVA particles in case of failure with

sponge alone [18]. On the other hand, small non-absorbable

agents, such as PVA microparticles, could cause a distal and

permanent occlusion of arteries, leading to uterine necrosis;

moreover, accretism might develop arteriovenous shunt-

ings in the uterus which could cause distal dissemination

of the embolic agents [19]. Liquid embolic agents, mainly

N-butyl cyanoacrylate (NBCA) glue (there are few reports

on the use of Onyx [3]), are recommend to obtain the de-

finitive occlusion of the vessels [20], as well as coils (Fig-

ure 2); moreover, NBCA demonstrate to be effective in case

of uterine bleeding due to pseudoaneurysm or lacerated ar-

teries [20,21].

The prophylactic positioning of occluding balloons

(OCB) in the internal iliac artery or in the common iliac ar-

tery is an emerging technique; it provides the pre-delivery

positioning of the OCB followed by the inflation of the bal-

loons just before or immediately after the delivery [22].

OCB technique allows a safe delivery and it reduces the

bleeding in the surgical field aiding the surgeon; a possible

complication is the ischemia of distal organs, or inferior

limbs (low rate of incidence are reported), but allows the

conversion to other embolic agents. Even if data confirmed

the feasibility of OCB technique, it did not show to be more

effective than UAE [2, 8].

Niola et al. recently reported their experience performing

UAE before delivery, using gelatin sponge, with promising

results [23]. This technique, as well as OCBs, raises con-

cerns about the radiation exposure of the newborn, that

Figure 1. — Sagittal T2 weighted MRI. A complete previa pla-

centa, covering the internal cervical os (arrow); of note the pro-

trusion of placental tissue beyond the outer confines of the uterine

myometrium (arrow head) and the absence of a certain cleavage

from the bladder (asterisk) that raise the suspicion of placenta

percreta.

Figure 2. — Angiograms pre- and post-embolization. Active

bleeding at angiogram (circle in figure A) and the final acquisition

after coil embolization of the anterior branch of the internal iliac

artery (arrow in figure B). The surgical instruments in the field of

view can be noted.
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even if acceptable in most of cases, sometimes exceeds the

suggested limit of 10 mGy [24]. Moreover, further studies

are required to assess the effect of uterine and placental is-

chemia and the influence of iodinate contrast media in new-

borns [24,25].

Conclusion

UAE demonstrates to be an effective and feasible proce-

dure to manage PPH. Despite the role of UAE is well-es-

tablished, there are no evidences regarding the superiority

of one embolization technique among the other one. Each

institution should choose the UAE protocol depending on

the team expertise and preference. All the trusts dealing

with high risk deliveries should include in their institutional

guidelines the IR unit, providing treatment algorithms

which clearly identify the timing and place of UAE in such

women. In case of high volume blood loss, even when hys-

terectomy cannot be avoided, UAE should always be con-

sidered and included in patient management to allow the

best outcome.

References

[1] Oyelese Y., Ananth C.V.: “Postpartum hemorrhage: epidemiology,

risk factors and causes”. Clin. Obstet. Gynecol., 2010, 53, 147.

[2] American College of Obstetricians and Gynecologists: “ACOG prac-

tice bulletin: clinical management guidelines for obstetrician-gyne-

cologists number 76, October 2006: postpartum hemorrhage”.

Obstet. Gynecol., 2006, 108, 1039.

[3] Rebonato A., Mosca S., Fischer M., Gerli S., Orgera G., Graziosi L.,

Maiettini D., et al.: “Endovascular management of massive post-par-

tum hemorrhage in abnormal placental implantation deliveries”. Eur.
Radiol., 2016, 26, 1620.

[4] Yoon D.Y., Yun E.J., Ku Y.J., Baek S., Lim K.J., Seo Y.L., et al.: “Ci-

tation classics in radiology journals: the 100 top-cited articles, 1945-

2012”. AJR Am. J. Roentgenol., 2013, 201, 471.

[5] Sasa H., Kaji T., Furuya K.: “Indications and outcomes of uterine

artery embolization in patients with uterine leiomyomas”. Obstet.
Gynecol. Int., 2012, 2012, 920831. 

[6] Yoon S.W., Kim K.A., Kim S.H., Lee J.T.: “Successful magnetic res-

onance imaging-guided focused ultrasound surgery for recurrent

uterine fibroid previously treated with uterine artery embolization”.

Obstet. Gynecol. Int., 2010, 2010, pii: 351273.

[7] Lopera J., Suri R., Kroma G.M., Garza-Berlanga A., Thomas J.:

“Role of interventional procedures in obstetrics/gynecology”. Ra-
diol. Clin. N. Am., 2013, 51, 1049.

[8] The Royal College of Obstetricians and Gynaecologists: “The role of

emergency and elective interventional radiology in postpartum hem-

orrhage (Good Practice No. 6)”, 2007 Available at: http://www.

rcog.org.uk/goodpractice.

[9] Garmi G., Salim R.: “Epidemiology, etiology, diagnosis, and man-

agement of placenta accreta”. Obstet. Gynecol. Int., 2012, 2012,

873929.

[10] Ueno Y., Maeda T., Tanaka U., Tanimura K., Kitajima K., Suenaga

Y., et al.: “Evaluation of interobserver variability and diagnostic per-

formance of developed MRI-based radiological scoring system for

invasive placenta previa”. J. Magn. Res. Imaging, 2016, 44, 573.

[11] Cheong J.Y., Kong T.K., Son J.H., Won J.H., Yang J.I., Kim H.S.:

“Outcome of pelvic arterial embolization for postpartum hemor-

rhage: a retrospective review of 117 cases”. Obstet. Gynecol. Sci.,
2014, 57, 17.

[12] Bauer S.T., Bonanno C.: “Abnormal placentation”. Semin. Perina-
tol., 2009, 33, 88.

[13] Aas-Eng M.K., Qvigstad E., Kløw N.E., Hald K.: “The impact of

uterine artery embolization to reduce postpartum hysterectomy”. Gy-
necol. Surg., 2016, doi:10.1007/s10397-016-0936-6.

[14] Rebonato A., Maiettini D., Crino’ G.A., Mosca S.: “The emerging

role of endovascular management of post-partum hemorrhage”. Gy-
necol. Surg., 2016, doi:10.1007/s10397-016-0961-5.

[15] Ott L.K., Hoffman L.A., Hravnak M.: “Intrahospital transport to the

radiology department: risk for adverse events, nursing surveillance,

utilization of aMETand practice implications”. J. Radiol. Nurs.,
2011, 30, 49.

[16] Clark A., Farber M.K., Sviggum H., Camann W.: “Cesarean delivery

in the hybrid operating suite: a promising new location for high-risk

obstetric procedures”. Anesth. Analg., 2013, 117, 1187.

[17] Kim Y.J., Yoon C.J., Seong N.J., Kang S.G., An S.W., Kim Y.S., et
al.: “Failed pelvic arterial embolization for postpartum hemorrhage:

clinical outcomes and predictive factors”. J. Vasc. Interv. Radiol.,
2013, 24, 703.

[18] Cottier J.P., Fignon A., Tranquart F., Herbreteau D.: “Uterine necro-

sis after arterial embolization for postpartum hemorrhage”. Obstet.
Gynecol., 2002, 100, 1074.

[19] Sergent F., Resch B., Verspyck E., Rachet B., Clavier E., Marpeau L.:

“Intractable postpartum hemorrhages: where is the place of vascular

ligations, emergency peripartum hysterectomy or arterial emboliza-

tion?” Gynecol. Obstet. Fertil., 2004, 32, 320.

[20] Park K.J., Shin J.H., Yoon H.K., Gwon D.I., Ko G.Y,. Sung K.B.:

“Postpartum hemorrhage from extravation or pseudoaneurysm: effi-

cacy of transcatheter arterial embolization using N-Butyl Cyano-

acrylate and comparision with gelatine sponge particle”. J. Vasc.
Interv. Radiol., 2015, 26, 154.

[21] Clausen C., Stensballe J., Albrechtsen C.K., Hansen M.A., Lönn L.,

Langhoff-Roos J.: “Balloon occlusion of the internal iliac arteries in

the multidisciplinary management of placenta percreta”. Acta Ob-
stet. Gynecol. Scand., 2013, 92, 386.

[22] Niola R., Giurazza F., Nazzaro G., Silvestre M., Nasti G., Di

Pasquale M.A., et al.: “Uterine artery embolization before delivery

to prevent postpartum hemorrhage”. J. Vasc. Interv. Radiol., 2016,

27, 376.

[23] Rebonato A., Maiettini D., Rossi M., Mosca S.: “Endovascular man-

agement of abnormal placental implantation deliveries: expanding

IR boundaries”. J. Vasc. Interv. Radiol., 2016, 27, 1102.

[24] Bourjeily G., Chalhoub M., Phornphutkul C., Alleyne T.C., Wood-

field C.A., Chen K.K.: “Neonatal thyroid function: effect of a single

exposure to iodinated contrast medium in utero”. Radiology, 2010,

256, 744.

[25] Rajaram S., Exley C.E., Fairlie F., Matthews S.: “Effect of antenatal

iodinated contrast agent on neonatal thyroid function”. Br. J. Radiol.,
2012, 85, e238.

Corresponding Author:

D. MAIETTINI, M.D. 

Radiology Unit, Santa Maria della Misericordia 

University Hospital, Department of Surgical and 

Biomedical Science, Perugia University 

Piazza Lucio Severi 1

06132 Perugia (Italy)

e-mail: danielemaiettini@gmail.com




