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ABSTRACT

BACKGROUND AND PURPOSE: Life-threatening bleeding in the head and neck requires urgent management. This study evaluated the
angiographic findings related to head and neck bleeding and presents endovascular management techniques.

MATERIAL AND METHODS: Sixty-one consecutive patients who presented with acute bleeding in the head and neck areas and subse-
quently underwent endovascular therapy between January 2002 and October 2012 were included in our study. We evaluated the angio-
graphic findings, techniques, and results of endovascular management.

RESULTS: Contrast leakage (n � 10), pseudoaneurysm (n � 20), or both (n � 10) were the most common life-threatening angiographic
findings (66%) and were the foci of immediate embolization or endoluminal vessel reconstruction. Seventeen patients (28%) had hyper-
vascular staining of the tumor or mucosa, and 4 patients (6%) did not have any abnormal findings. The acute bleeding was successfully
controlled by endovascular management according to the bleeding foci. Carotid arterial lesions, so-called “carotid blowout,” required recon-
structive or deconstructive therapy. Bleeding of the external carotid artery required specific branch embolization by a combination of various
embolic materials. No procedure-related complications occurred except in 1 patient who experienced acute infarction caused by thromboem-
boli from the covered stent. Seventeen patients (28%) were retreated due to rebleeding after the mean 20-month follow-up.

CONCLUSIONS: Contrast leakage or a pseudoaneurysm or both seen on angiography are active bleeding foci and targets for therapy in
patients with acute bleeding in the head and neck area. Despite different bleeding-control strategies according to vessel involvement,
endovascular treatment is safe and effective for controlling hemorrhage.

ABBREVIATIONS: CBS � carotid blowout syndrome; ECA � external carotid artery

Acute bleeding in the head and neck area occurs due to various

causes and often is a life-threatening situation. If conserva-

tive management is unsuccessful, conventional angiography fol-

lowed by endovascular treatment can have a major role in local-

izing the source of the bleeding and obliterating bleeding foci,

thus leading to immediate and complete hemostasis.

Head and neck cancers are the main cause of intractable hem-

orrhage from local tumor irradiation or spontaneous tumor

bleeding.1-5 Acute rupture of irradiated, large vessels is a rare but

life-threatening therapy complication.6 In addition to tumor-re-

lated bleeding, there is also iatrogenic bleeding related to surgical

procedures or craniomaxillofacial trauma, which can also lead to

intractable, life-threatening bleeding.

The distribution of bleeding foci is diverse and can range from

large vessels, such as the internal or common carotid arteries, to

small branches of the external carotid artery (ECA). Identification

of the lesion location is mandatory when performing an angio-

graphic procedure and analyzing the angiographic findings be-

cause the exact localization of the bleeding site is associated with

immediate bleeding control.

The endovascular management of bleeding arising from the

extracranial carotid arteries, the so-called “carotid blowout syn-

drome,” has been extensively reported.7-14 However, to our

knowledge, the exact extent of the carotid blowout syndrome

(CBS) in patients with acute bleeding has not been evaluated or

compared with that of patients without CBS, despite the com-

pletely different application of endovascular hemostatic tech-

niques for CBS versus non-CBS lesions. Therefore, we present our
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experience of endovascular management of 61 patients with acute

head and neck bleeding from a variety of causes, with an emphasis

on the angiographic results and the subsequent endovascular

management according to the angiographic findings. We also

compared the differences between patients with and without tu-

mors related to the causative angiographic features, treatment

outcome, and rate of endovascular retreatment.

MATERIALS AND METHODS
Patients
Sixty-one consecutive patients (49 men and 12 women; 17–79

years of age [mean age, 53 years]) who presented with acute hem-

orrhage in the head and neck and were subsequently treated by

endovascular therapy between January 2002 and October 2012

were included from the neurointerventional data base of our in-

stitution. Three bleeding sites were classified according to the le-

sion location with or without an open wound in the mucosa or

skin: bleeding or hematoma in the oral cavity (n � 32), nasal

cavity (n � 20), or head and neck area (n � 9). The estimated

causes of bleeding were head and neck cancers (n � 36) associated

with prior radiation treatment (n � 33) or tumor bleeding itself

(n � 3). Non-tumor-related bleeding (n � 25) included iatro-

genic complications (n � 13), trauma (n � 5), refractory idio-

pathic epistaxis (n � 3), intraosseous mandibular arteriovenous

malformation (n � 1), invasive fungal sinusitis (n � 1), a history

of antiplatelet medication (n � 1), or history of liver transplanta-

tion (n � 1). Iatrogenic bleeding (n � 13) included postsurgery

(n � 8), postbiopsy (n � 4), and post-C-line insertion (n � 1).

Regarding the 8 patients with postsurgical bleeding, in 3, it oc-

curred after maxillofacial plastic surgery; in 3, after endoscopic

sinus surgery; in 1, after posterior cervical fusion; and in 1, after

wide excision of recurrent left tonsillar cancer.

There was no commercial involvement in the design, conduct,

or analyses of this study. The institutional review board of the

Asan Medical Center approved both the study design and use

of clinical data, and all patients provided written informed

consent.

Procedures
All procedures were performed with the patient under local

anesthesia. High-resolution digital fluoroscopy with biplane

road-mapping capability and subtraction techniques was

used. Angiography usually began by using a 4F angiocatheter

with a 0.035-inch inner diameter, which can also be used as a

guiding catheter for a microcatheter. If further procedures us-

ing a covered stent were required, a 9F guiding catheter was

introduced.

Bilateral selective angiography of the common, internal, and

external carotid arteries was performed. Regarding patients with

neck bleeding or hematoma, both sides of the thyrocervical or

costocervical trunks were also investigated. If the patients pre-

sented with massive bleeding or hemodynamic instability, the

most likely injured vessels were first evaluated to manage the

bleeding immediately, and the remaining vessels were studied if

indicated.

Angiographic findings of pathologic vascular lesions were re-

corded as being caused by contrast leakage, pseudoaneurysms

combined with contrast leakage, pseudoaneurysms, fistula, tu-

mor, or hypervascular mucosal staining or as negative (without

abnormal findings). Lesion locations were recorded as branches

of the ECA, the carotid arteries including the internal carotid

artery, the common carotid artery, and the carotid artery bulb or

the thyrocervical or costocervical trunks.

If bleeding was localized to the ECA or its branches, they were

occluded by using polyvinyl alcohol particles (150�250 �m),

Gelfoam (Phadia, Uppsala, Sweden), glue, fibered platinum or

detachable coils, or a combination of these embolic materials.

Collateral cerebral circulation via the circle of Willis, leptomen-

ingeal vessels, or the ophthalmic artery was evaluated by using

compression angiographic studies if bleeding originated from the

internal or common carotid artery. The covered nitinol stent

(NITI-S Stent; Taewoong Medical, Seoul, Korea), composed of a

self-expanding nitinol wire covered with polytetrafluoroethylene,

was used in patients with incomplete collaterals determined on a

compression test performed during the procedure or if there was

FIG 1. A 24-year-old male patient who presented with intractable epistaxis after sagittal split ramus osteotomy. A, Lateral left ECA arteriogram
shows a pseudoaneurysm at the internal maxillary artery segment at the pterygopalatine fossa. B, A microcatheter was advanced to the distal
maxillary artery beyond the pseudoaneurysm that was embolized by using a coil. C, Selective injection of the left facial artery shows collaterals
from the ascending artery to the distal maxillary artery via the infraorbital artery. Note the absence of filling of the pseudoaneurysm from
retrograde flow of the distal maxillary artery.
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no time to perform occlusion or a compression test due to unsta-

ble vital signs due to massive bleeding.7 The diameters and lengths

of the stents were 10 � 70 mm or 10 � 50 mm. Because the stent

adheres to the polytetrafluoroethylene graft by using polyure-

thane, it is composed of polyurethane on its outer surface and the

polytetrafluoroethylene sheet on its inner surface.8 Antiplatelet

medication with 200 mg of aspirin and a loading dose of 300 mg of

clopidogrel was administered immediately after stent placement

if patients were not already taking these medications. After the

revascularization procedure, maintenance doses of 100 mg of as-

pirin and 75 mg of clopidogrel were given; 75 mg of clopidogrel

for at least 6 months and 100 mg of aspirin as a permanent med-

ication were also given. The common carotid artery or ICA was

completely occluded in patients with uncontrolled massive ca-

rotid hemorrhage if good collateral cerebral circulation was seen

on the compression test.

We collected data on the procedural and clinical outcomes,

complications resulting from the procedures, additional re-

peated treatments, and survival data from the patients’ medical

records.

RESULTS
Angiographic Findings
The On-line Table summarizes the pa-

tients’ angiographic findings and the

baseline characteristics. Forty patients

(66%) presented with bleeding signs at

the time of their angiographic proce-

dure, including 20 cases of pseudoaneu-

rysm (Fig 1), 10 cases of contrast leak-

age, and 10 cases of pseudoaneurysm

combined with contrast leakage. A fis-

tula was present in a patient with a large

pseudoaneurysm caused by postopera-

tive injury of the maxillary artery in the

pterygopalatine fossa (Fig 2). No bleed-

ing sign was seen in 21 patients (34%),

including 17 with hypervascular tumor

or mucosal staining (28%) and 4 with

negative findings (6%). Angiographic

bleeding foci were identified as CBS in

25% (15/61) and non-CBS in 75% (46/

61) of our patients. CBS involved the in-

ternal (n � 6) or common (n � 8) ca-

rotid artery or the carotid artery bulb

(n � 1). There was non-CBS in the

ECAs in 40 patients, in the thyrocervical

trunks in 2 patients, and in 4 patients

with negative angiographic findings.

Thirty-six patients (36/61, 59%) were

identified as having tumor-related

bleeding versus 25 patients (25/61, 41%)

with non-tumor-related bleeding.

Procedural Outcome
Forty-six patients underwent transarte-

rial embolization treatment: The lesions

were located in the ECAs in 40 patients,

at the thyrocervical trunks in 2, and neg-

ative angiographic findings existed in 4 patients. For these pa-

tients with negative findings, embolization of the ipsilateral ECA

branches with polyvinyl alcohol particles on the bleeding side was

performed in 3 for prevention of rebleeding, while the other pa-

tient was embolized on both sides of the ECA branches. As to the

15 patients with bleeding lesions located on the ICA, common

carotid artery, or bulb, 10 underwent covered stent insertion and

the other 5 underwent ICA or common carotid artery occlusion

by embolization.

Clinical Outcome and Recurrent Bleeding
Initial hemostasis was achieved in all patients. There were 17

(28%, 17/61) patients who underwent repeated endovascular

management due to rebleeding. Seven of these patients experi-

enced recurrent bleeding during the same hospital stay; 4 had

rebleeding in the same vascular locations, and 3, in different loca-

tions. Five of these 7 patients had head and neck cancers, and 3

presented with CBS. Ten patients were readmitted due to rebleed-

ing after discharge (Fig 3), and they subsequently underwent en-

dovascular retreatment at a mean interval of 2 months (range,

FIG 2. A 19-year-old female patient who presented with intractable epistaxis after maxillofacial
plastic surgery. A, An external carotid angiogram shows a large pseudoaneurysm (short thick
arrows) and a fistula (long thin arrow) with an arteriovenous shunt. Note the early filling veins
(short thin arrows). B, An angiogram obtained following coil embolization of the maxillary
artery at the aneurysm site shows retrograde filling of the remaining shunt through the
infraorbital artery (short thick arrows) via the facial artery and the zygomatico-orbital
branch (short thin arrows) of the superficial temporal artery. C, An angiogram obtained the
following day revealed a slightly smaller but still remaining fistula with persistent bleeding.
Note the retrograde filling as indicated on B by the same arrows. D, The bleeding was finally
controlled after additional coil embolization via the zygomatico-orbital branch (short thin
arrows, B) into the fistula.
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1– 6 months) after their initial endovascular treatment: 8 patients

had head and neck cancers (5 of these 8 patients presented with

CBS), 1 had juvenile angiofibroma, and 1 had an intraosseous

mandibular arteriovenous malformation.

Complications and Follow-Up
One patient experienced occlusion of the ipsilateral middle cere-

bral artery branches during the covered stent placement and acute

infarction in the corresponding vascular territory, probably due

to no premedication with an antiplatelet agent. This patient pre-

sented with massive neck bleeding and had a history of radiation

therapy for supraglottic cancer. The bleeding originated from

rupture of the exposed carotid artery through the ulcerated mu-

cosa. When he was brought to the angiography suite with manual

compression of the bleeding site, his vital signs were unstable due

to the uncontrollable massive bleeding, despite an urgent trans-

fusion. The angiogram showed a common carotid artery blowout

with massive, active, contrast leakage. Covered stent placement

was immediately introduced to control

the active bleeding. An angiogram

obtained after stent-graft placement

showed successful hemostasis and

multiple embolic occlusions of the

MCA branches. MR imaging per-

formed the following day showed

acute right MCA territorial infarction.

The patient’s neurologic status subse-

quently improved and became stable

(modified Rankin Scale � 2) for 17

months; then the patient was lost to

follow-up (Fig 4).

Delayed cerebral infarcts were pres-

ent 3 or 4 months after endovascular

treatment, respectively, in 2 patients

who underwent stent placement for

CBS. The deficit seen in the first patient

resulted from embolization or ligation

of the internal carotid artery performed

to control recurrent CBS after stent

placement. In the second patient, it re-

sulted from occlusion of the covered

stent or local progression of nasopha-

ryngeal carcinoma. No neurologic defi-

cits were found in the patients who ini-

tially underwent obliteration of the

entire involved carotid artery by using

coil embolization.

Extrusion of the coils previously

placed for embolization was observed in

4 patients in whom the carotid arteries had

been exposed to the infected wound cav-

ity. These patients subsequently under-

went ligation (n � 3) or re-embolization

(n � 1) of the involved carotid artery. No

brain abscess developed in our series, and

no complications were seen in patients

who underwent embolization of the ECA

or its branches.

Of the 36 patients with head and neck cancers, 8 did not expe-

rience any further bleeding events during the mean follow-up

time of 27 months (range, 12–59 months). Twenty-four of these

patients with cancer died due to recurrent or progressive tumor

growth–related problems, with a mean survival time of 3 months

(range, 1–10 months). As for the other 4 patients with cancer, 3

were lost to follow-up 1 month after the initial endovascular treat-

ment, and the other was lost after 3 months.

Among the 10 patients who presented with CBS and under-

went covered stent placement, 7 died within 1–10 months (me-

dian, 2 months). The exact cause of death could not be deter-

mined in these patients because they were regarded as having

terminal-stage cancer. Two patients were lost to follow-up after 1

month. One patient with an infarct in the right middle cerebral

artery territory was followed for 17 months (Fig 4).

Two patients without tumor died of traumatic intracranial

hemorrhage: One patient died from a car collision 1 week follow-

FIG 3. Endovascular treatment for recurrent bleeding approximately 2 months and 15 days after
the initial embolization of the left ECA in a 45-year-old male patient with tonsil cancer. A, At the
time of the first bleeding, the right facial and nearby maxillary arteries showing irregularities were
regarded as the origin of the initial bleeding site and were embolized with coils as shown in B. B,
Left common carotid arteriogram obtained at the time of the second bleeding reveals a tiny
pseudoaneurysm (white arrow) in the proximal segment of the left superior thyroidal artery.
Note the coils used in the previous embolization. C, Glue was used for embolization of the left
superior thyroidal artery, and the final angiogram shows no residual pseudoaneurysm filling. The
patient’s bleeding was controlled thereafter.
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ing endovascular treatment, and the other died of an event related

to liver transplantation 7 months after embolization.

DISCUSSION
Our study revealed that angiographically detected active bleeding

signs, such as contrast leakage and/or pseudoaneurysm requiring

urgent endovascular treatment, were noted in 66% of our pa-

tients. As to the patients in whom a pseudoaneurysm was only

identified at the time of the angiography, management similar to

that of the patients with active bleeding was also required because

the risk of delayed or repetitive massive hemorrhage is very high,

even though these patients may not present with active bleeding

when brought to the angiography suite. Nonselective particle em-

bolization in the external carotid arterial branches was sufficient

as a preventive measure in those patients who showed only hyper-

vascular staining (28%) or normal angiographic findings (6%).

When we categorized our patients as CBS versus non-CBS

according to the lesion involvement, 25% were CBS and immedi-

ately required either reconstructive or deconstructive manage-

ment of the carotid artery to control life-threatening bleeding, as

we previously reported.7-9 Non-CBS, in 75% of our patients, in-

cluded those with lesions located at the branches of the ECA or the

thyrocervical trunks. An active angiographic bleeding sign of con-

trast leakage and/or a pseudoaneurysm was seen in 56% of pa-

tients who presented with non-CBS, thus indicating direct injury

to the arterial branches. When one treats injured vessels as a

bleeding focus in branches of the ECA, the stumps proximal and

distal to the lesions should be identified and embolized together,

as shown in Fig 1. For example, when there is a pseudoaneurysm

or fistula in the maxillary artery, the distal maxillary artery beyond

the bleeding focus of the injured vessel should be identified by

selective angiography of the ipsilateral facial artery. If only the

proximal segment is embolized, as shown in Fig 2, a collateral to

the distal maxillary artery, such as the facial artery, can flow into

the injured vessel in retrograde fashion. Therefore, a collateral

through the other side of a stump may cause bleeding recurrence

due to incomplete embolization.

When we divided our patients into tumor-versus-nontu-

mor groups, we found that head and neck cancer was the main

cause of acute bleeding in our series and was present in 59% of the

patients. Previous radiation therapy, recurrent carcinoma, and

surgical complications such as infection and fistula formation

may all contribute to the onset of such bleeding and may make

FIG 4. A 51-year-old male patient with a history of supraglottic cancer who presented with massive bleeding at the ulcerative wound site in the
right neck. After tracheostomy, he became drowsy and developed left-sided weakness in both the upper and lower extremities. A, A common
carotid arteriogram shows extensive contrast leakage due to massive bleeding. No filling of the internal carotid artery from the common carotid
artery (arrow) was seen. B, Bleeding was stopped following deployment of a covered stent. C, There is an occlusion of the right middle cerebral
artery at the proximal M2 segment (arrow). D, Diffusion-weighted image obtained the next day shows a territorial infarct in the right MCA
territory. E, CT scan obtained 17 months later shows the old infarction in the right middle cerebral artery territory, though the patient’s weakness
had improved and he walked without assistance.
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controlling it more difficult.13,15,16 Repeated bleeding in such pa-

tients is also a common and troublesome problem.17 In our series,

the rate of endovascular retreatment for rebleeding in patients

with cancers (36%) was higher compared with that for patients

without tumor (16%), which can be attributed to carcinoma re-

currence, radiation therapy, or surgical complications (Fig 3).

Iatrogenic acute bleeding was found in 21% (13 patients) of

our patients and included those who had undergone surgery (n �

8), biopsy (n � 4), and C-line-insertion–associated bleeding

complications (n � 1). Among the 8 patients who presented with

uncontrolled oronasal hemorrhage after surgeries, 5 showed ac-

tive contrast leakage or pseudoaneurysm on angiography. Maxil-

lofacial surgical procedures, such as orthognathic surgery, may be

associated with significant blood loss and, infrequently, life-

threatening hemorrhage caused by injury to the vascular struc-

tures in the pterygopalatine fossa, such as the pterygoid venous

plexus, the descending palatine arteries, the sphenopalatine arter-

ies, or the maxillary artery itself, leading to acute epistaxis.18

Pooled data revealed that in 72% of the Le Fort osteotomies, an

arterial source was the culprit, whereas in almost 19% of the cases,

the source of hemorrhage was venous. In the remaining cases, the

exact source was unidentifiable. In mandibular sagittal split os-

teotomies, an arterial source was the cause of hemorrhage in

48.2%, and a venous source, in 20.6% of the cases.19 In cases in

which damage to the inferior alveolar artery, internal maxillary

artery, or facial artery was suspected, blood loss ranged from 1500

to 3000 mL.20 In these cases, obvious bleeding signs will be more

likely on angiograms compared with those with lesions located in

veins or with unidentifiable sources.

There were 5 trauma patients (8%) in our series, and all pre-

sented with massive bleeding. Trauma is the ninth leading cause

of death worldwide, and traumatic injury of a vessel is a relatively

common occurrence in the emergency department.21 With injury

caused by either blunt or penetrating forces, these patients pre-

sented with acute bleeding due to laceration or fistula of vessels as

a result of penetrating injury or bone fractures. For these patients,

anterior and posterior nasal packing as the initial measure used to

manage massive oronasal hemorrhage is supported by the pub-

lished medical literature.22 Other conventional techniques, such

as cauterization or ligation of the ECA and reduction and fixation

of a facial fracture, can secure hemostasis in most remaining cases.

Infrequently, the bleeding may become intractable and thus life-

threatening.23,24 If conventional techniques fail to stop the bleed-

ing, transarterial embolization of relevant vessels may be effective

as it was in our patients in whom all the bleeding foci were iden-

tified at the branches of the ECA, which were successfully embo-

lized without rebleeding or complications after transarterial

embolization.

Although endovascular management for acute head and neck

bleeding has been extensively reported, especially regarding the

management of CBS and bleeding with head and neck cancers,

little emphasis has been placed on studying the angiographic find-

ings or on the differences in treatment outcome and the rate of

endovascular retreatment between patients with and without tu-

mors. In this study, we present our 11 years of clinical experience

with endovascular management of head and neck acute bleeding

caused by various pathologic etiologies. We studied the angio-

graphic findings and compared the differences in the angio-

graphic findings, endovascular techniques, clinical outcomes, and

the rate of endovascular retreatment among patients with and

without tumors.

There are several limitations to our study. Because our series

was a retrospective analysis, comparative application of different

endovascular methodologies used to control the bleeding was not

tested. Even though our series is rather large, the incidence and

comparison of CBS versus non-CBS or tumor-related versus non-

tumor-related bleeding can be more accurately evaluated or com-

pared by performing a multicenter registry.

CONCLUSIONS
Acute bleeding in the head and neck is a common life-threatening

situation. If conventional techniques fail to stop the hemorrhag-

ing, conventional angiography can have an important role in lo-

calizing the bleeding foci and controlling the bleeding by endo-

vascular treatment, which is a safe and effective therapy for the

management of hemorrhage.
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