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Abstract

Background: Uterine arteries embolization (UAE) is a minimally invasive procedure with good results when it is used as interventional
treatment for patients diagnosed with benign or malignant uterine tumors. The main gynecological malignancies that are complicated
by hemorrhages and would benefit from UAE are cervical cancer and endometrial cancer in late inoperable stages or following surgery.
Methods: During five years, in the Bucharest University Emergency Hospital’s Obstetrics and Gynecology Department, from 605
patients to whom trans-catheter embolization of the uterine arteries was performed, 33 (5.45%) were diagnosed with cervical cancer (n =
31) and endometrial cancer (n =2) in the advanced stage addressed for heavy acute vaginal bleeding and secondary anemia. Results: For
those patients, UAE was used as palliative treatment. The average age of the patients in the evaluated group was 48.7 £ 8.3 years, and
the average number of days of hospitalization was 4.72 & 2.97 (range 1-11). The benefits of UAE include cessation of bleeding in up to
100% of cases and expanding the window of opportunity for secondary anemia correction. The most common side effects (pain, nausea)
could be managed with mild analgesics and easily-accessible antiemetics. Conclusions: Considering these patients’ fragile advanced
oncological status, surgical ligation should be adopted only in centers where UAE is not available. The article strengthens the need for
interventional radiology departments in all regional emergency centers.

Keywords: uterine artery embolization; cervical cancer; endometrial cancer; acute uterine bleeding; palliation; heavy vaginal bleeding;
secondary anemia; mesh

1. Introduction their patients to be hemodynamically stable, so they can fur-
ther proceed with the next phase of their treatment, which
could be radiotherapy, chemotherapy, or both. As treat-
ment options, the literature describes several methods cat-
egorized as surgical (hypogastric artery ligature) and non-
surgical (uterine artery embolization or Mohs’ paste local
application) [5]. It appears that arterial embolization is one
of the best available methods to control massive bleedings
in gynecologic malignancies, as it provides visualization of
the bleeding site and enables targeted, minimally invasive
therapy to achieve hemostasis [6].

Genital hemorrhages can be a life-threatening compli-
cation in general, with an incidence ranging from 0.7% to
100% in advanced gynecological malignancies [1]. In these
latter cases, vaginal bleeding is related to local tumor in-
vasion, tumor angiogenesis, systemic effects of cancer, or
oncological treatments [2]. These episodes may vary from
low-grade discharges to episodic heavy bleeding. This se-
riously affects the lives of many patients and can increase
morbidity either by secondary anemia and its complications
or by hemorrhagic shock [3]. Despite these facts, there are

no consistent definitions of bleeding or treatment response
for locally advanced-stage cancers. Also, the existing lit-
erature is inconsistent in outcome measures, time points,
and method assessment [4]. Facing this challenging com-
plication, physicians need to find the best, quickest, safest
method to stop the bleeding, to reduce the time for inpatient
care and the need for blood transfusion, and also to enable

Uterine arteries embolization (UAE) has been de-
scribed as an effective and safe method of treating massive
vaginal hemorrhage for patients diagnosed with benign and
malignant uterine tumors [7]. An interventional radiologist
performs a percutaneous angiographic procedure, typically
under fluoroscopic guidance and local anesthesia. The em-
bolic material is injected into the vessels serving the tumor,
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which are preferentially occluded, and the blood supply is
stopped in that specific area. This technique dates since
1904 when Dawbarn [8] described preoperatory paraffin
injection in the external carotid artery for malignant head
and neck tumors. In the Gynecology field, it was first used
in malignant afflictions in 1976, and since then gained so
much popularity being a highly effective method (the suc-
cess rate varies between 86% and 100%) in reducing or even
stopping vaginal bleeding, increasing the quality of life for
these patients and reducing complications caused by local
invasion and hemorrhages [6].

Field et al. [9] showed in a retrospective study that the
use of selective arterial embolization (SAE) in major bleed-
ing from advanced cervical cancer leads to a decrease in
the repeated vaginal message, avoidance of severe anemia
(and even hemorrhagic shock), as well as in selected cases
of emergency radiotherapy. The authors used SAE (includ-
ing selective embolization of the internal iliac artery) in half
cases and UAE in the other half, with very good results.

The main gynecological malignancy complicated by
hemorrhages and benefit from UAE intervention are locally
advanced cervical cancer. The palliative embolization pro-
cedure can also be applied in local/regional recurrence or
inoperable tumors in cervical cancer and rare cases of en-
dometrial or ovarian cancer. Cervical cancer represents the
fourth most frequent cancer localization in women, respon-
sible for 7.5% of female cancer deaths worldwide in 2018
[10]. It is a significant public health problem in Romania
due to unsuccessful screening programs, despite its declin-
ing as number of deaths and mortality rate over the last two
decades [11].

Advanced cervical cancer, including stage FIGO IIB
and above, is usually treated with chemoradiation only to
improve survival benefits. Some oncologists also include
advanced stages IB3 and IIA2, so the initial recommenda-
tion is chemoradiotherapy, and only in some cases, radi-
cal hysterectomy is indicated. However, there are countries
where patients selected in stage IIB may benefit from rad-
ical hysterectomy or neoadjuvant chemotherapy followed
by radical hysterectomy. On the other hand, pelvic exen-
teration may be indicated in recurrent local/regional or per-
sistent disease after radiotherapy, this surgery is performed
only in centers with a high level of expertise in oncologi-
cal surgery [12]. In conclusion, according to international
guidelines, surgical treatment for cervical cancer is indi-
cated up to stage 1IA1 [12,13].

Unfortunately, most patients are diagnosed in more
advanced stages of the disease when surgery is not an option
anymore, and these patients become an emergency due to
the massive bleeding they present at the hospital. In this sit-
uation, these patients may benefit from additional palliative
care in the form of UAE. Endometrial cancer is the most fre-
quent form of gynecological cancer in developed countries.
Though rarer, ovarian cancer is worth mentioning alongside
cervical and endometrial cancer as an important malignancy

that hemorrhages can complicate [14,15].

The main objective of this study is to highlight the im-
portance of using UAE in advanced forms of gynecologic
cancer that presents with massive vaginal bleeding in pa-
tients who followed or not specific oncological treatment,
as an emergency measure to stabilize the patient to establish
subsequent therapeutic management.

2. Materials and Methods
2.1 Study Design and Patient Selection

We conducted a retrospective observational study an-
alyzing 33 patients hospitalized in the University Emer-
gency Hospital, Obstetrics and Gynecology Department,
Bucharest during 01.01.2015-30.04.2020, diagnosed with
locally advanced cervical cancer (31 cases) and endome-
trial cancer (2 cases) with heavy vaginal bleeding and sub-
sequent anemia.

The inclusion criteria for our study regarding uterine
artery embolization performed for hemostatic purposes was
heavy acute vaginal bleeding superimposed one of the fol-
lowing: (i) patients diagnosed with cervical or endometrial
cancers who were not compatible with a radical surgical
treatment, (ii) patients who already received surgical on-
cological treatment. Regarding the staging of the cases, our
study included cervical cancers that were FIGO staging [1B
and above. The two cases of endometrial cancer included
in the study were inoperable with associated comorbidities
and severe anemia. We also included patients with local
relapse.

The exclusion criteria were patients for which the
vaginal bleeding associated with malignancies was man-
aged and contained by the use of vaginal mesh. Considering
the emergency context for which the selected patients were
admitted, the histopathological data for most of them was
not available, and we did not think of it as inclusion criteria.

During the same period, another 57 embolizations
were performed for oncological pathology but which did
not meet the criteria to be included in the study because the
vaginal bleeding was not accompanied by anemia, or the
cases were delayed for surgery for endometrial cancer.

2.2 Clinical Assessment and Data Collection

Regarding the technical aspects of the embolization,
it is performed by injecting particles of a special embolic
material into the vessels that supply the tumor through a
brachial or femoral approach, creating a local, very efficient
intravascular hemostasis (up to 100%). The procedure oc-
curs in an angiography suite (radiologic imaging is used for
guidance). Moderate sedation with short-acting narcotics
and benzodiazepines is administered intravenously to di-
minish pain and anxiety (dexamethasone in a single dose
has a positive effect on possible side effects, such as post-
operative nausea and vomiting).
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The first step is called diagnostic aortography, which
is performed by positioning a catheter at the L1 vertebral
level to allow imaging of the uterine artery origin and the
pelvis. After the site of bleeding is found, selective and
super-selective arteriography is performed to pinpoint the
pathologic process’s location and plan the next step: the
start of the embolization phase of the procedure. Both uter-
ine arteries must be examined. Gelfoam (absorbable gelatin
sponge) is more often used as a temporary agent for self-
limited processes [16]. The embolic particles are injected
into the bloodstream and get carried away until it reaches
the vessel that serves the bleeding tumor. These vessels are
selectively occluded, being bigger vessels with a faster flow
than the healthy ones that serve the healthy part of the or-
gan. The procedure stops when the blood flow in the tumor
is ceased. Patients may need to repeat the procedure due to
recurrent bleeding [17].

Before the procedure, it is imperative to investigate the
patient’s hemoleucogram, transaminases, blood urea nitro-
gen, creatinine level, glomerular filtration rate (GFR), ac-
tivated partial thromboplastine time (aPTT), international
normalized ratio (INR), fibrinogen level, and an electrolyte
panel. In our group, we used WHO criteria for defining obe-
sity as body mass index >30, hypertension as systolic blood
pressure >140 mmHg, and renal disease by glomerular fil-
tration rate <60 mL/min/1.73 m? [18].

Using various online libraries, we have conducted a
literature survey on the use of the UAE in gynecological
malignancies and the implied benefits.

2.3 Statistics

Data was obtained from the patient’s observation
sheets and was analyzed using SPSS 12.0 software (IBM
Crop., New Orchard Road Armonk, NY, USA). Descriptive
tests were applied, as well as correlation tests and logistic
regression. We carried out exploratory correlation (Spear-
man Rho test, due to the non-normal distribution of numeric
variables and the ordinal character of other variables) be-
tween different variables, mainly between age, days of hos-
pitalization, markers of inflammation, degree of anemia,
and other different comorbidities present in our patients.
The multinomial logistic regression had the presence and
type of anemia as dependent variables and as independent
ones, age, comorbidities, and type of cancer. The threshed
for significance in all statistical tests was set as 0.05.

3. Results
3.1 Patient Characteristics

In the time frame of this study, transcatheter emboliza-
tion of the uterine arteries was performed on 605 patients, of
which 33 (5.45%) were diagnosed with an advanced stage
of cervical and endometrial cancer with massive vaginal
hemorrhage and secondary anemia. The average age of
the patients in the evaluated group was 48.75 + 8.32 years,
from which the youngest patient was 38 years old, and the
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oldest one was 67 years old (Fig. 1).

Hospitalization

Fig. 1. The graphical representation of the anemia degree as
function of (a) age and (b) hospitalization period of patients
included in the cohort.

It has to be emphasized that 72.72% of patients were
under 50, highlighting the growing trend of these two forms
of gynecological cancer among young women.

A summary of the patient’s data is presented below in
Table 1.

Table 1. Patients’ characteristics.

Age, mean + standard deviation (years) 48.75 + 8.32
Area of residence

urban 15

rural 18
BMI (No. of patients)

>30 1

<30 32
Anemia (No. of patients)

severe anemia (Hb <8 g/dL) 9

moderate anemia (Hb from 8 to 10.9 g/dL) 14

mild anemia (Hb from 11 to 11.9 g/dL) 10
Arterial blood pressure

>140 mmHg 6

<140 mmHg 27
Diabetic patients 2
GFR* (No. of patients)

<60 mL/min/1.73 m? 1

>60 mL/min/1.73 m? 32
Cancer type

cervical 31

endometrial 2

Hospitalization period according to anemia degree (days)

severe 6.44 + 3.35
moderate 3.78 +2.63
mild 45+2.63



https://www.imrpress.com

3.2 Associated Pathologies

In our group, we had 2 patients (6%) diagnosed with
diabetes, 1 patient (3%) with renal disease, and 5 patients
(15.15%) with hypertension disease; obesity had been en-
countered in only 1 case. As it is easily seen, the associated
pathology was poorly represented. Considering that in our
cohort, only one patient was over 65 years of age, it is ob-
vious that all associated pathologies can not be considered
as confounding factors for inpatient care duration. Renal
complications associated with kidney pathology by inva-
sion/compression of the tumor present in our cohort in only
one patient were correlated with diabetes and hypertension.
In the study group with late stages of gynecological cancer,
kidney insufficiency was observed in only one patient (3%).

3.3 Associated Secondary Anemia

Secondary anemia due to vaginal hemorrhage
has been diagnosed in 33 patients (36.66%); using
hemoglobin’s (Hb) threshold, they were classified as :
severe anemia (Hb <8 g/dL)—9 patients (10%), moderate
anemia (Hb from 8 to 10.9 g/dL)—14 patients (15.55%),
and mild anemia (Hb from 11 to 11.9 g/dL)—10 patients
(7.77%). However, there are statistically significant dif-
ferences between distinct types of cancers: moderate and
severe anemias are mainly associated with the severe stages
of cervical cancer rather than endometrial cancer. The
patients were all admitted for vaginal bleeding and pelvic
pain, and the procedure was performed for hemostatic
purposes with a success rate of 100% with only one UAE
procedure and no recurrence (Table 2, Fig. 2).

Table 2. Hemoglobin variations according to the moment of

the UAE procedure.
Anemia Hb prior UAE  Hb after UAE  p-value
Severe 5.44 +1.59 8.60 + 0.94 0.042
Moderate 7.86 +0.43 8.57 +£0.98 0.086
Mild 10.23 +0.83 9.37 +0.78 0.250

3.4 Radiological Imaging Results

As shown in Figs. 3,4, we can assess the success of
the UAE procedure in cervical and, respectively, selected
cases of endometrial cancer by the complete obstruction of
the blood vessels at the expected embolization sites. All
the patients were given lidocaine as a local anesthetic and
a contrast agent (omnipaque or iomeron) for the procedure.
The patients also received painkillers: tramadol and non-
steroidal anti-inflammatory drugs according to their needs.
Only 2 (6%) patients needed hydrocortisone because of an
allergic reaction to the contrast agents, and 12 (36.3%) of
them received complimentary hemostatic agents, such as
carbazochrome, etamsylate, and vitamin K. Associated in-
fections were reported in 7 patients (21.2%), and large spec-
trum antibiotics were administered.

Mild

B

W4 Ho prior UAE 8 Hb after UAE

Fig. 2. The corrected anemia before and after the UAE proce-

dure.

Fig. 3. Imaging of UAE procedure in cervical cancer, before
and after. (a,b) Left side. (c,d) Right side.

3.5 Hospitalization Days

Besides a higher incidence of anemia, a prolonged
hospital stay was also associated with cervical cancer. The
average number of days of hospitalization for inpatient care
was 4.72 £ 2.97 days (range 1-12). The higher hospitaliza-
tion period was linked, as we expected, with advanced age
and severity of anemia (r = 0.27, p = 0.024) (Fig. 5). 23 pa-
tients (69.7%) needed blood transfusions to rectify their low
hemoglobin value, and iron therapy was used to manage the
anemia for the other patients.
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Fig. 4. Imaging of UAE procedure in endometrial cancer be-
fore and after. (a,b) Left side. (c,d) Right side.

Mean Hospitalization

10

moderate

Anemia

Fig. 5. The evolution of hospitalization period according to age
and anemia.

4. Discussion

Given the context of the associated pathology, and the
existing oncological complications, the appearance of acute
bleeding can lead to a rapid decompensation. Being a criti-
cal patient, vaginal bleeding has to be ceased as quickly as
possible, with minimum hospitalization and adverse reac-
tions. Uterine embolization is the safest treatment choice,
covering all these conditions and serving as a modern form
of palliative care for cancer-associated hemorrhages. In our
study group of gynecological cancers, kidney insufficiency
was observed in only one patient (3%), data in opposition
with the literature stating that 21% of late-stage cervical
cancer presents urinary tract obstruction [19].

Interventional radiologists use a combination of drugs
to control pain and reduce anxiety. Thus, an anxiolytic
from the benzodiazepines class may be prescribed before
the procedure. Local anesthesia is obtained at the site of
the intervention by injecting lidocaine. Antiemetics (on-
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dansetron) are recommended to avoid vomiting. Nons-
teroidal or steroidal anti-inflammatory drugs together with
a proton pump inhibitor to lower gastric acidity (omepra-
zole) are commonly associated with analgesic drugs to con-
trol post-procedural symptoms [20]. Antibiotics are among
the most common pharmaceutical agents to prevent post-
procedure infections [21].

Katz et al. [16] categorize embolic materials into two
general classes, whether they provide permanent or tem-
porary occlusion. Permanent occlusion is preferable for
progressive disease (tumors), whereas a temporary embolic
agent is appropriate for self-limited processes (traumatic
lesions). The prototypic temporary embolic agent is ab-
sorbable gelatin sponge (Gelfoam), water-insoluble gelatin
that allows vessel recanalization within several weeks af-
ter placement. Permanent embolic materials include par-
ticulate agents (polyvinyl alcohol [PVA] foam and micro-
spheres), metallic coils and plugs, and liquid polymers.
They act by mechanical occlusion and may also activate
thrombin and promote fibroblast growth [16].

Database research Pubmed, Medscape, and other
medical journals highlighted some studies to emphasize the
beneficial role of UAE in patients with complicated gyneco-
logical malignancies with severe bleeding and subsequent
anemia that underwent trans-arterial embolization as pal-
liative means of care for hemorrhage control; this was our
main inclusion criteria. A summary of our literature survey
can be seen in Table 3 (Ref. [22-31]).

The reported success rates of UAE in managing acute
bleeding range between 58.82—100% as the only procedure
for the control of the bleeding. Another important fact to
be stated is that its effectiveness also includes malignant
pathology of the genital tract and is not limited to cervical
cancers. In our case, the success rate of the UAE in stop-
ping the bleeding was 100% of the patients, thus allowing
the overcoming of the critical moment and the correction
of the secondary anemia. Studies comparing UAE to surgi-
cal therapies [6,32] state that the clinical outcomes of UAE
are similar to or even better than the outcomes of surgery,
with bringing up that these patients have advanced stages
of cancer, with associated afflictions, in which a palliative
surgical procedure would involve a long operating time and
a great difficulty, increasing the patients’ morbidity. The
low rates of UAE complications are due to the low num-
ber of transfusions and the lack of surgical and anesthetic
complications caused by a longer duration of the interven-
tion. Patients’ choice for this procedure is influenced by
the short duration of hospitalization, resumption of activity,
and faster social reintegration related to surgical ligation.

Based on these currently limited reports and our
clinic’s experience, it appears that arterial embolization
plays a significant role in urgent control of massive bleed-
ing in gynecologic malignancies as it provides visualization
of the bleeding site and enables targeted, minimally inva-
sive therapy to achieve hemostasis [6] . Furthermore, after
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Table 3. Literature survey for the UAE.

Authors Year No. of patients Cause of bleeding Complete control of bleeding after UAE Recurrences
Pisco [22] 1989 108 pelvic neoplasms 74 patients (68.51%) 23 patients (21%)
Yamashita [23] 1994 17 malignant neoplasms 10 patients (58.82%) 7 patients (41.18%)
Mihmanli [24] 2001 6 4 cervix carcinoma, 1 en- 6 patients (100%) -
dometrium carcinoma, 1
ovarian carcinoma
Yalvac [25] 2002 8 inoperable neoplasms 8 patients (100%) -
Lin [26] 1996 1 pelvic tumor 1 patient (100%) -
Hatremi [27] 2005 1 cervical cancer 1 patient (100%) -
Alméciga [28] 2020 47 cervical cancer 45 patients (95.7%) 8 patients (17.1%)
Bi [29] 2021 16 cervical cancer 16 patients (100%) -
Aggarwal [30] 2018 1 cervical cancer 1 patient (100%) -
Nogueira-Garcia [31] 2015 6 cervical cancer 6 patients (100%) -

UAE, the need for blood transfusion diminished in almost
all cases, and additional, potential complications related to
blood transfusion were prevented. The most common side
effect (pain due to tissue necrosis) is prevented with mild
analgesics for 1-2 days.

The article reinforces the need for interventional radi-
ology departments in all regional emergency centers. An-
other notable mention is that ligation of the hypogastric
artery as surgical management of vaginal bleeding in gy-
necological malignancies is a valid option. It can be per-
formed either by laparotomy or by laparoscopy. In elderly
patients with comorbidities, preferably in advanced stages
of cervical cancer, surgical ligation is a feasible procedure
that should be adopted only in centers where UAE is not
available [33,34].

An important mention needs to be made: Bucharest
University Emergency Hospital is the only regional insti-
tution with an Interventional Radiology Department, avail-
able through the national health insurance system. Many
patients from the studied group were urgently referred
to our department, a tertiary center specialized in inter-
ventional radiology in gynecological practice. The post-
procedure follow-up of the UAE was not possible because
the patients continued the therapeutic plan in the territorial
oncology service after exceeding the critical moment. In
this regard, patients selected by the authors are all managed
by UAE, considering its advantages compared to a surgi-
cal ligation advocated by the literature. This article does
not compare surgical and non-surgical methods for patients
with inoperable gynecological malignancies but augments
the successful use of UAE in these cases as its aim.

The study’s strength lies in the success of emergency
management of vaginal bleeding associated with inopera-
ble cervical and endometrial cancers. The peculiarity of this
study is achieved by solving in an emergency unit the max-
imum investigated and uninvestigated cases, with inopera-
ble gynecological cancers that appear for the first time in
the emergency room with incoercible vaginal bleeding, to
which the vaginal message is not a solution.

The limitation of the study is the lack of a control
group in which the effectiveness of the UAE is compared
with the surgical ligation for the management of vagi-
nal bleeding of gynecological malignancies, as well as the
medium-term monitoring of these cases with predictable
evolution.

5. Conclusions

Uterine artery embolization is a modern technique
used in managing patients with advanced stages of cancer
associated with uncontrollable genital bleeding with ane-
mia and in which surgical resolution is often no longer pos-
sible. This procedure for selected cases reduces morbidity
and mortality in the gynecological conditions presented, be-
ing a less invasive method of palliative care that provides
doctors with the therapeutic window needed to treat anemia
and offers the possibility of continuing cancer treatment.

Take away message: UAE is a good rescue tool for the
emergency medical care of hemorrages related to advanced
gynecological malignancies.
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