
Introduction

Transarterial catheter embolisation of the internal iliac

artery in bleeding due to pelvic neoplasm and for preoper-

ative devascularisation was described 40 years ago [1, 2].

In the interim, experience with transarterial catheter em-

bolisation in the pelvic region has expanded to include the

treatment of benign disease, prevention and control in peri-

operative bleeding in gynecology and obstetrics and the

control of massive haemorrhage from pelvic tumors and

following trauma [3-7]. Gynaecological tumors can pres-

ent with massive vaginal bleeding or this life threatening

complication can arise during or after treatment. In addi-

tion to the immediate threat to life, delay in the treatment of

haemorrhage can slow or prevent treatment of the malig-

nancy. Early effective control of bleeding is desirable. 

Massive haemorrhage from malignant gynaecological tu-

mors is managed with blood products, anti-fibrinolytic drugs

[8], high dose progestins (for endometrial cancer) [9], pack-

ing of the vagina with gauze, emergency pelvic radiother-

apy, [10] and emergency surgery. Emergency radiotherapy

has historically played a role in controlling bleeding from

gynaecological tumors mainly in the context of palliative

treatment [11, 12]. Though effective, the use of urgent hypo-

fractionated radiotherapy may compromise the cure of pa-

tients scheduled to undergo definitive/curative radiotherapy.

Hysterectomy is an emergency option for malignancies of

the uterine corpus but is less likely to be achievable in ad-

vanced cervical cancer because the disease obliterates the

parametrium and pelvic side wall spaces. Internal iliac liga-

tion was a desperate measure in unstable patients and was

technically very challenging for surgeons [13]. 

Transcatheter embolisation of the internal iliac artery was

described in five patients with endometrial or cervical can-

cers by Mihmanli et al. [14], ten advanced uterine cancers

by Tinelli et al. [15], and a single case of cervical cancer by

Albu et al. [16]. They reported rapid control of bleeding, a

reduced incidence of re-bleeding and improvement in the

general condition of their patients. Complications of bilat-

eral embolisation of the internal iliac arteries include skin

necrosis, bladder necrosis, neurological dysfunction,

thrombosis, non-target embolisation of vessels and pain

[17-21]. Selective arterial embolisation (SAE) is the tar-

geting of the bleeding end vessel. If the bleeding point is

not identifiable, embolisation of the uterine artery main

stem is performed. This is a review of the present authors’

experience of SAE for intractable vaginal haemorrhage in

women with genital tract malignancy in the first five years

since its introduction at their centre. Their aim was to de-

scribe their technique, assess the control of haemorrhage,

and the efficacy of SAE in terms of discharge to the ap-
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Summary

Purpose of investigation: Embolisation of the internal iliac artery has been described as an effective and safe method of treating mas-

sive vaginal haemorrhage in small series of advanced uterine cancer and case reports of cervical cancer. Selective embolization of the

bleeding vessel is potentially less morbid. The aim of this study was to assess the efficacy of selective arterial embolisation (SAE) in

controlling intractable haemorrhage due to gynaecological malignancy. Materials and Methods: This retrospective observational study

comes from in a tertiary cancer center with 300 new gynecologic cancers per annum. The authors reviewed all gynecology cancer pa-

tients who had intractable major vaginal haemorrhage in the first five years following the introduction of selective arterial embolisation

at their unit. The outcomes measured were the control of acute haemorrhage and discharge to planned pathway of treatment. Results:
SAE was successful in all cases. Identification of the bleeding point facilitated highly selective embolisation in more than half of the

patients. The uterine arteries were embolised in the remaining cases. Bleeding stopped immediately. The expedient control of haemor-

rhage facilitated early discharge to commencement/continuation of radiation treatment or palliative care as appropriate. Conclusions:
Since the introduction of SAE the authors have avoided emergency radiotherapy, surgery, and repeat vaginal packing in patients with

intractable vaginal bleeding due to gynaecological cancer. Patients were discharged to their appropriate treatment pathways in a timely

manner. The authors recommend the application of SAE.
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propriate treatment pathway. 

Materials and Methods

The authors performed a retrospective review of patients with

intractable major vaginal bleeding from gynaecological malig-

nancy in the five years since the introduction of SAE at a tertiary

and regional cancer care. Patients were identified from the tumor

data base and case details were extracted from the individual hos-

pital charts. Their unit is a regional and tertiary gynaecology on-

cology unit that treats 300 new cancer patients a year. Their

interventional radiologists are experienced in performing arterial

embolisation in various diseases and perform more than 100 fi-

broid embolisations per annum for the benign gynaecological

service. 

The procedures were carried out in the Interventional Radiology

suite. CT angiography was performed in order to direct the inter-

ventional radiologist to the site of bleeding. Selective uterine ar-

tery embolisation was performed as follows: access was via the

common femoral artery (CFA) using the Seldinger Technique. A

five French arterial sheath was placed and through this a non-se-

lective flush catheter with multiple side holes was placed above

the aortic bifurcation and an angiogram was performed. If the pa-

tient had vaginal packs in situ, these were removed prior to the

angiogram. The flush catheter was then replaced by a selective

catheter and this was advanced over the bifurcation into the con-

tralateral common iliac artery and then into the internal iliac ar-

tery. The arterial branches supplying the uterus, cervix, and vagina

arise from the uterine artery which is commonly identified as the

most proximal branch arising from the anterior branch of the in-

ternal iliac artery. A selective angiogram of the uterine artery and

its branches was performed. When the site of bleeding or tumor

hypervascularity was identified, an attempt was made to advance

the catheter tip as close to the site of the abnormality and emboli-

sations were performed as distally as possible to effect hemosta-

sis or devascularise the tumor. This allowed for super selective

embolisations in many cases. Failure to identify the bleeding point

could have been due to the occurrence of episodic bleeding or

bleeding from a venous site in which case embolisation of the

uterine artery was performed. Embolisation was performed with

embolic particles. These would either be in the form of a non-per-

manent agent such as gelfoam or permanent embolic particles

such as Embozene Microspheres or Bead Block. In these cases,

because the haemorrhage was associated with a tumor, the authors

used a permanent embolic agent. These embolic particles are man-

ufactured to a precise size. As the bleeding involved was pelvic

they favored particles in the size range 500-700 microns. They

used an arterial closure device at the CFA access site for patient

safety and comfort. Patient care following the procedure was stan-

dard for a post-operative patient with special observations for

signs of further bleeding and also frequent observation of the groin

access site. 

Results 

Over a five-year period, 11 of 1,146 patients with geni-

tal tract malignancies had massive vaginal haemorrhage

and all underwent SAE. Table 1 shows the patient demog-

raphy, disease and outcomes. The age range was 31-52

years for cervical cancer and 44-77 years for uterine corpus

malignancies. The malignancies were cervical (eight):

squamous (five), adeno (one), glassy cell (one) and small

cell neuroendocrine (one); corpus uteri (three), endometri-

oid (one) and sarcoma (two). All patients had received

some blood transfusion products. Transfusions were me-

dian six (4-15) units packed red blood cells and fresh frozen

plasma in three patients. Platelet counts and coagulation

profile were normal. Other medical interventions were the

antifibrinolyic agent tranexamic acid (11) and megesterol

acetate (three). Three patients underwent vaginal packing

prior to transfer to this center.

Ten patients had bilateral and one patient had unilateral

embolisation performed. Arteriography localised the pre-

cise bleeding point in six of the 11 patients. Bleeding was

from the cervical branch of the uterine artery in three pa-

tients and spheres 300-700 micron diameter followed by

gelfoam (one) or coils (two) were used. Bleeding was lo-

calised to the vaginal branch of the right internal iliac artery

and coils alone were used unilaterally in one patient. Bleed-

ing was identified from the uterine arteries in two patients

and spheres, 300-700 and 500-900 micron diameter, fol-

lowed by coils (one) or gelfoam (one) were used. Five pa-

tients who had no identifiable arterial source of bleeding

underwent uterine arterial embolisations with spheres 300-

700 (one), 500-900 (one), 700-900 (three) microns with ad-

ditional gelfoam (one) and coils (one). Vaginal bleeding

ceased after embolisation in all patients. 

The cervical cancers were primary locally advanced

Stage IIIB-IVB (five), Stage IB2 on low molecular weight

heparin for pulmonary embolism two weeks post comple-

tion of chemotherapy/radiotherapy (one), recurrent glassy

cell (one), and one long survivor of advanced cancer with

severe pelvic necrosis and dual fistula (one). Two patients

had massive vaginal haemorrhage at first presentation: Suc-

cessful embolisation facilitated their progression to radio-

therapy on post-treatment days 3 and 4 and they completed

their treatment in 58 days. Massive haemorrhage occurred

during primary chemoradiation treatment in two patients,

one on the 4

th

day, the other on the 28

th

day of external beam

therapy. They resumed radiation treatment on the 5

th

and

3

rd

day, respectively, after embolisation. One patient with

small cell neuro-endocrine tumor of cervix bled heavily on

day 31 after cisplatin/etoposide. Vaginal bleeding ceased

after embolisation. She had a further massive per rectal

haemorrhage from mesenteric vessels on the second day

after embolisation in association with rapid progression of

her malignancy. Further blood products were transfused

and palliative care was instituted. One patient bled 14 days

after completing primary chemo/radiation; she was on low

molecular heparin for pulmonary embolism. Six weeks

later she had embolisation of the superior vesical arteries

for massive bladder bleeding. 

Three patients with malignancy of the uterine corpus had

arterial embolisation. They had advanced/Stage IV disease

–high grade endometrioid (one) or sarcoma (two). Primary

massive haemorrhage was the presenting feature for two

patients. Bleeding ceased and they were discharged to pal-

liative care between day 2 and 4 after embolisation.
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No neurologic or other complications arose. Analgesic

requirements after SAE were acetaminophen and/or

codeine in eight patients and morphine or equivalent in

three patients. The three patients who required narcotic

analgesia had extensive and rapidly progressing disease

at other anatomical sites. 

Discussion

Intractable haemorrhage at less than 1% in this series is

a rare occurrence in malignancy of the genital tract. The ac-

curate assessment of the amount of vaginal blood loss is

difficult and the transfusion amounts prior to arterial em-

bolisation serve only as an indicator of blood loss. Prior to

the advent of SAE vaginal packing and internal iliac artery

ligation were the mainstay of the present authors’ surgical

management and emergency radiation to the pelvis played

Table 1. — Patients, Diseases and Treatments Characteristics and Outcomes.
Study 

Number

Age Diagnosis/Stage Point in Therapeutic Pathway PRBC

Transfurion

Haemoglobin 

at SAE

Bleeding vessels   

on angiogram

Technique/ Sphere 

size micron

Outcome

#1 31 Stage IIIB SCC 

cervix

Day 4 primary chemo/

radiotherapy in progress

15 units, * 7.8 g/dl no spheres 700-900 Resumed XRT day 

5  completed in 66 

days

#2 33 Stage IB2 SCC 

cervix

2 weeks post completion

of primary Chemo/XRT,

On LMWH for PE

7 units 10.3 g/dl no spheres 700-900  

gelfoam

Discharged day 1

#3 42 Stage IIIB SCC 

cervix

8 years post primary 

chemo/XRT 7 years post 

bowel stoma & urinary 

divesions for pelvic fi stula

4 units 9.3 g/dl no spheres 700-900  

gelfoam

Discharged day 1

#4 43 Stage IIIA 

adenocarcinoma 

cervix

Primary presentation with 

massive haemorrhage

12 units, * 8.9 g/dl cervical branch 

of left uterine 

artery

spheres 300-

500 & 500-700, 

microcoils

started chemo/

XRT Day 4  

completed in 58 

days

#5 77 Stage IV 

B uterine 

carcinosarcoma

Recurrent at 38 months 

after posterior exenteration. 

Palliative chemotherapy in 

progress.

8 units 7.9g/dl cervical branch 

of right uterine 

artery

spheres 500-700  

gelfoam

Discharged to 

palliative  care 

day 4

#6 43 Stage IB1 

cervical glassy 

cell tumour

Recurrent at 38 month 

following radical surgery 

4 units 10.9 g/dl vaginal artery microcoils Started chemo/

XRT Day 5  

completed in 59 

days

#7 49 Stage IVB 

cervical 

small cell 

neuroendocrine

Day 31 post fi rst cycle 

chemotherapy cisplatin & 

etoposide

6 units 7.5 g/dl no spheres 300-500 

& 500-700

Bled from 

mesenteric artery 

Day 2/further 9 

PRBC

#8 39 Stage IIIB SCC  

cervix

Primary presentation with 

massive haemorrhage

4 units 8.5 g/dl no spheres 300-500 

&  500-700, 

gelfoam

Started chemo/

XRT Day 3  

completed in 58 

days

#9 52 Stage IVB SCC 

cervix

Day 28 primary chemo/

XRT 4 EBRT days 

7 units 10.8 g/dl cervical branch 

of left uterine 

artery

spheres 300-

500 & 500-700,  

microcoils

Completed last 4 

days EBRT

#10 44 Stage IV uterine 

sarcoma

Primary presentation with 

massive haemorrhage

10 units, * 9.6 g/dl left uterine 

artery

spheres 300-

500 & 500-700  

microcoils

Discharged to 

palliative  care 

day 4

#11 52 Stage IVB 

endometrial 

adenocarcinoma

Primary presentation with 

massive haemorrhage

4 units 7.2 g/dl bilateral uterine  

arteries

spheres 500-700 

&  700-900, 

gelfoam

Discharged to 

palliative care 

day 3

*Vaginal pack in situ on admission, SAE, Selective arterial embolisation, SCC; Squamous cell carcinoma, XRT; Radiotherapy,

LMWH; low molecular weight heparin, PE; Pulmonary embolism, EBRT; External beam radiation therapy, PRBC; packed red cell transfusion.
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a critical role. 

Vaginal gauze packing may be a useful temporising

measure during transfer but repeated vaginal packing is dis-

tressing and painful. The pack acts as a foreign body and

needs to be changed every two to three days. Insertion and

removal of packs may require general anesthesia and the

pack can traumatize a friable cervical or vaginal tumor and

provoke further bleeding. 

Traditionally emergency radiation to the pelvis was a key

component in the management of haemorrhage in patients

with gynaecological malignancies. Various hypofraction-

ated (fractional doses greater than two Gy) schedules are

described to emergently treat locally advanced cervical and

uterine malignancies. These treatments are reasonably well

tolerated in the short term, but there is uncertainty as to the

optimal dose and compromise of the subsequent curative

intent of radiotherapy [12]. The hemostatic effect is through

enhanced platelet adhesion to the endothelial cells [22], and

eventual sclerosis of vessels [23]. A single fraction is ef-

fective in one-third of patients and the bleeding stops in al-

most all after three fractions [24]. 

Arterial embolisation is an attractive alternative in emer-

gency management of intractable haemorrhage. Selective

angiography at the start of the procedure is mandatory. Any

vaginal pack is removed to allow visualisation of the bleed-

ing point. Permanent spheres ranging in size form 300-900

microns supplemented by absorbable gelfoam and metallic

microcoils are used for selective embolisation. Smallest

spheres are placed first to occlude the capillary vessels.

Coils are used selectively as the occlusion of more proxi-

mal and large vessels may promote the development of col-

laterals with further bleeding and re-intervention is less

likely to be successful. 

Angiography does not always identify a discrete bleeding

focus from pelvic tumors to facilitate super selective em-

bolisation of the bleeding point. The bleeding vessel was

identified in just over half of the present cases. Failure to

identify a point bleeding does not preclude performing an

embolisation in the correct clinical setting. Arterial bleed-

ing can be episodic and progressing the embolisation can

reduce the subsequent bleeding episodes. In other cases the

bleeding may be venous and arterial embolisation in that

setting reduces the pulse pressure in the area allowing

haemostasis to occur. The collateral nature of pelvic vas-

cularity necessitates bilateral embolisation. In this series,

all but one patient had bilateral embolisation. 

The cessation of bleeding after arterial embolisation in

this group of 11 patients was immediate. Only one patient

required further life-saving transfusion after arterial em-

bolisation and her further bleeding was from the mesen-

teric vessels in association with rapid progression of a small

cell neuroendocrine tumor. Non-life saving blood transfu-

sion requirements after arterial embolisation depend on the

treatment context. Radiotherapists would want good he-

moglobin levels to boost the oxygenation of the cancer dur-

ing treatment [10]. Patients in a palliative/ end-of-life treat-

ment framework are transfused only as required for symp-

tom management. 

Massive haemorrhage at the outset in primary cervical

cancer can delay the initiation of treatment. Two of the

present patients scheduled for primary treatment started

their definitive radiotherapy in a timely fashion. Interrup-

tion of radiotherapy in progress due to massive haemor-

rhage during treatment is undesirable; it may prolong the

overall treatment time allowing for accelerated tumor cell

repopulation. Extending the treatment schedule beyond

eight weeks results in higher rates of disease relapse within

the pelvis [25, 26] and a reduced disease-free survival [27,

28]. SAE was efficient in getting the patients back to their

treatment after an average of 4.5 days interruption.

Palliative care is the provision of best supportive care that

enhances the quality of life for patients and their families.

Best control of cancer related symptoms and psychologi-

cal, social and spiritual needs in the end of life process are

core principles. Oncology carers in tertiary centers are

aware of the need to include best location for continued

care in that equation. Discharge to home or to an optimum

care service close to the patient’s family is a priority. Pa-

tients scheduled for palliative care were discharged to home

or local care units within four days of SAE in this series. 

Complications of bilateral embolisation of internal iliac

arteries are skin necrosis, bladder necrosis, neurological

dysfunction, thrombosis, non-target embolisation of ves-

sels and pain [17, 21]. The present authors had no compli-

cations in their cases related to the embolisation and no

patient had pain attributable to embolisation. The patients

continuing to require narcotic analgesics have advanced

disease including skeletal and lower vaginal metastases.

The absence of pain contrasts with the present authors’ ex-

perience in embolisation of uterine fibroids, following

which narcotic analgesia is required in the majority of pa-

tients for ischaemic pain. They attribute the absence of pro-

cedure related pain and ischemic complications to the

selective embolisation technique that precisely targets the

bleeding vessel(s) and the small volume of embolic agent

used. End-organ ischemia is avoided. Previously, pelvic

vascular embolisation for bleeding control was less targeted

and the internal iliac artery was embolisation with coils [29,

30].  

Conclusion

SAE is a valuable temporising measure that facilitates

early discharge to active or palliative treatment of patients

presenting with intractable vaginal haemorrhage. In can-

cers that are amenable to primary cure, it permits progres-

sion to definitive treatment in a timely manner. It

circumvents the need for emergency radiotherapy that

might compromise cure in cervical cancer. Since the intro-

duction of SAE the present authors have avoided repeated
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vaginal packing, emergency hysterectomy and surgical in-

ternal iliac artery ligation. SAE for the management of mas-

sive vaginal haemorrhage in this group was safe and

effective. 

The absence of complications following SAE is reassur-

ing but as with this case series, the experience at any single

unit will be small due to the rarity of the event. A ran-

domised trial comparing SAE to emergency radiotherapy

or non-selective embolisation will not be achieved because

of the rarity of the occurrence and the logical appeal of

more selective intervention. The present experience from a

single cancer unit lends support for the wider application of

selective arterial embolisation in the management in-

tractable vaginal haemorrhage associated with a gynecol-

ogical tract malignancy.
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