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Abstract
Background: Major vascular complications in patients with head and neck cancer have previously been thought of
as terminal events. However, it is now possible to intervene in many situations, with benefits for quality of life as
well as survival. Endovascular techniques have reduced morbidity and mortality in many situations, both
emergency and elective.

Method: We describe the techniques that can be employed in such situations, and present illustrative case reports.
Life-threatening haemorrhage, carotid compression and radiation-induced carotid stenosis are all discussed.

Conclusion: It is possible to predict where complications may arise, and to take prophylactic steps to allow
treatment to continue. Early intervention can reduce both morbidity and mortality in this high-risk patient group.
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Introduction
Major vascular complications in patients with head and
neck cancer have previously been thought of as term-
inal events. While this may still be true in some
cases, it is now possible to intervene in many situations,
with benefits for patient quality of life as well as survi-
val. Advances in interventional radiological techniques
have drastically reduced the morbidity and mortality of
many such sequelae; furthermore, the risks associated
with these interventions have also been reduced.
Squamous cell carcinoma (SCC) of the head and

neck has a high incidence of metastasis to cervical
lymph nodes. Many patients with SCC present with
advanced disease involving the neck, whilst others
only relapse in the neck after treatment of the primary
tumour. The proximity of the deep cervical chain of
lymph nodes to the carotid sheath and major vessels
in the neck is a factor in the development of vascular
complications due to both haemorrhage and vessel
occlusion. Even without cervical involvement, the
primary tumour itself can involve adjacent vasculature,
with similar effects. Treatment of both primary and sec-
ondary disease can contribute to, or directly cause, vas-
cular complications.
The major complication of bleeding arises most com-

monly from the extracranial carotid arteries – so-called
‘carotid blow-out’ – but can also occur from other
major vessels of the head and neck. Carotid stenosis

and occlusion, with resultant neurological sequelae,
can also be a significant and underestimated problem
for these patients. This is not only due to such patients’
general comorbidity and risk factors, but also occurs as
a late side effect of radiotherapy treatment.
In this review, we discuss new strategies in the man-

agement of these vascular complications, illustrated
with case reports, as there is a paucity of good evidence
on this topic.

Discussion and case reports

Carotid blow-out syndrome

Perhaps one of the most disastrous vascular compli-
cations seen in head and neck cancer patients is that
of carotid blow-out. This is rupture of the extracranial
carotid arterial system, and occurs in 3–5 per cent of
patients with major head and neck resections.1 It can
also be seen in patients treated with radiotherapy
alone.2

Carotid blow-out is now commonly described as a
syndrome, with three distinct clinical entities.3 The
first is ‘threatened’ carotid blow-out, when there is a
clinically exposed carotid artery or radiological evi-
dence of carotid invasion by tumour. In ‘impending’
carotid blow-out, a herald bleed has settled, either
spontaneously or with packing and compression.
The third category is ‘acute’ carotid blow-out, with
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profuse, uncontrollable bleeding that requires immedi-
ate resuscitation and treatment if appropriate.
Overall, carotid blow-out syndrome carries a 40 per

cent mortality rate, despite surgical treatment with
emergency ligation of the involved carotid artery.4,5

Sadly, neurological sequelae are reported in 60 per
cent of survivors following such surgical intervention.6

A survival rate of 62 per cent at six months following
emergency carotid ligation has been reported.1

Advances in interventional radiology techniques have
been reported in recent years. Initially, this was with
endovascular balloon occlusion of the bleeding
vessel.3,4 As progress was made within this field, embo-
lisation was advocated.6,7 More recently, techniques
have evolved to allow endovascular stent repair of
carotid rupture.5,8–10 A study of 25 patients treated
with endovascular stent-grafts reported a 100 per cent
technical success rate for stent placement, with no
major or minor neurological complications.9 Thirteen
of these patients had carotid blow-out syndrome;
others were treated for pseudoaneurysms or stenosis of
the carotid artery. There were two intra-procedural arter-
ial wall dissections, managed successfully at the time,
and a 15 per cent short-term complication rate (i.e.
within 30 days). The overall mortality in this study
was 36 per cent, although the authors did not specify
the time period. Unsurprisingly, all deaths occurred in
patients treated for carotid blow-out syndrome.
Endovascular stent complications have been

reported, and some authors have advocated stents
only as an interim measure whilst more definitive man-
agement is planned.5 Concerns relate to the stent as
foreign material, with infection an inevitable late com-
plication. More ruinous is extrusion or occlusion of the
stent, with subsequent cerebrovascular accident,
obviating the primary treatment aim.11 Another group
has reported rupture of the carotid artery following
stent placement.12

Despite these concerns, use of such endovascular
techniques has been advocated in non-surgical candi-
dates, as there is minimal morbidity related to the pro-
cedure itself.13 Obviously, there are also complications
pertaining to the angiography required for stent inser-
tion. One study prospectively reviewed the risk of
neurological sequelae following cerebral angiography,
in almost 3000 patients.14 A complication rate of 1.3
per cent was reported, with only 0.5 per cent of patients
suffering permanent neurological deficits. This series
was published in 2003, and the authors noted pre-
viously recorded complication rates of up to 12.2 per
cent for transient events, and rates as high as 5.4 per
cent for permanent neurological deficits. This risk
appears to have reduced over time, perhaps as interven-
tional radiology has emerged as a subspecialty and
endovascular procedures have become more common.
Another study, published in 2007 and involving a
series of 2924 cerebral angiograms, reported an inci-
dence of transient neurological events of only 0.34
per cent, with no permanent neurological sequelae.15

Other complications included puncture site haemato-
mas (0.41 per cent) and asymptomatic vessel dissec-
tions (0.44 per cent). Of note, however, was a slightly
increased overall risk of complications when the pro-
cedure was undertaken in an emergency setting.
The complication rate is low, and patients with

impending carotid blow-out syndrome may be effec-
tively palliated with stents and discharged home or to
a hospice, without the dramatic and distressing event
of carotid haemorrhage. Late complications are less
of a concern in such cases, and preventing carotid
blow-out can successfully prolong life, with good
quality, to allow a more dignified and controlled ulti-
mate death.

Case report one.A 53-year-old woman had been treated
for a primary tumour stage (T) 1, node stage (N) 0,
metastasis stage (M) 0 right lateral tongue SCC with
surgical resection, right selective neck dissection and
post-operative radiotherapy to the neck. She re-
presented nine years later with a new primary in the
tongue, and was treated with surgical resection, neck
dissection and post-operative radiotherapy (66 Gy in
33 fractions). Eleven months following completion of
radiotherapy, further recurrence and airway compro-
mise necessitated an emergency tracheostomy, which
was performed under local anaesthetic, with sub-
sequent haemorrhage noted from the tracheostomy
site. Acute deterioration and cardiac arrest prompted
resuscitation and neck exploration. Ulceration and
active bleeding were observed from the anterior
aspect of the right common carotid artery bifurcation.
The defect was repaired with a 4/0 non-absorbable
monofilament suture, and haemostasis was achieved.
Computed tomography (CT) angiography performed
three days post-operatively showed an 80 per cent ste-
nosis of the distal right common carotid artery, sus-
pected to have occurred as a result of the surgical
repair. The patient underwent percutaneous endolum-
inal stent insertion using a self-expanding covered
stent in the right common carotid artery, with good
improvement of the lumen. She survived with no
focal neurological deficit, and went on to have pallia-
tive chemotherapy.

Other major head and neck vessel haemorrhage

Much less is written about haemorrhage from other
major vessels in the head and neck. However, this
can pose just as great a problem, particularly if
associated with other complicating factors. Previous
radiotherapy, recurrent carcinoma, and surgical
complications such as infection and fistula formation
may all contribute to the onset of such bleeding, and
may make controlling it more difficult. Exploring the
post-radiotherapy neck conveys additional morbidity
and even mortality. Previous reports of lingual artery
haemorrhage controlled with angiography and selective
embolisation have shown this technique to be a safe
and effective alternative to surgical ligation of the
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vessel.16 In our experience, this has also been shown to
be the case; however, there may be ever-increasing dif-
ficulty in locating these vessels within previously
chemo-irradiated tissues.

Case report two. A 74-year-old man underwent total
laryngectomy and bilateral level II–IV neck dissection
for a T4 laryngeal SCC. On the eighth post-operative
day, he developed bleeding from the oral cavity; this
settled spontaneously, with no obvious source ident-
ified. Six hours later, there was a further episode of
haemorrhage, controlled with oropharyngeal packing.
Carotid angiography the next day revealed no
obvious bleeding point. The packs were removed
under general anaesthetic after three days; again, no
obvious source of bleeding was identified. However,
further, profuse bleeding occurred later the same day,
requiring repacking. Carotid angiography was repeated,
which showed a right lingual artery aneurysm.
Embolisation was undertaken with four coils. The
packs were successfully removed, with no further
haemorrhage, and the patient made an uneventful
recovery. Planned post-operative radiotherapy com-
menced. Twelve months later, the patient remained
well and disease-free, with no further bleeding or
neurological sequelae.

Carotid artery stenosis or compression

Patients with head and neck cancer often have signifi-
cant comorbidity, with many risk factors for cerebro-
vascular disease. Cervical metastases can cause direct
compression of the carotid vasculature, and metastatic
deposits within the neck can invade the vessels directly.
However, the treatment itself can also cause
complications.
Radiotherapy has well recognised acute side effects,

which are managed symptomatically at the time of
treatment. The late complication of large vessel injury
secondary to radiotherapy is also well recognised,
causing subsequent occlusive vascular disease.
Despite growing reports in the literature, routine
screening for post-radiotherapy carotid stenosis is not
standard practice.17

Three mechanisms of radiation damage have been
identified: damage to the vasa vasorum causing ischae-
mic necrosis with subsequent fibrosis; adventitial fibro-
sis with narrowing; and acceleration of the
atherosclerotic process.18 Therapeutic irradiation has
been shown to increase the carotid artery intima
media thickness (i.e. the thickness of the vessel wall)
over the first year after treatment.19 This process
appears accelerated compared with control subjects,
and is known to be a reliable predictor of future cer-
ebrovascular disease.20

External beam radiotherapy has long been associated
with carotid stenosis, particularly when given for naso-
pharyngeal or laryngeal carcinoma.21 Time elapsed
after treatment does seem to play an important role,
and studies have shown that after five years the risk is

significantly higher.22 Screening with carotid ultra-
sound has been suggested after this time, but is not rou-
tinely undertaken at present. Radiotherapy has been
postulated to cause acceleration of carotid atherosclero-
sis, and has been shown to be an independent risk
factor for this.23 Several studies support these findings,
and active screening for carotid stenosis in such
patients has been advocated.24 Whilst many studies
have looked specifically at patients treated with radio-
therapy for SCC of the head and neck, other groups
have also been studied. Long-term survivors of lym-
phoma and seminoma, also treated with radiotherapy
but lacking many of the usual SCC comorbidities and
risk factors, have also been investigated. These patients
have also been shown to develop accelerated, non-
coronary atherosclerotic disease after a median interval
of 15 years.25 Radiation-induced vessel injury occurs
elsewhere in the body as well, for example within the
abdomen causing intestinal angina. Findings in these
patient groups support the use of routine vessel surveil-
lance after radiotherapy; Patel et al. advocate careful
auscultation at the very least.25 In their series, carotid
bruits were heard in five patients, who went on to
have successful treatment of their stenosis with no
neurological incidents. Interestingly, radiotherapy
appears to cause more widespread and atypical patterns
of carotid stenosis than is seen in the normal, non-irra-
diated population, something that needs to be taken into
account when planning treatment.26

It has been suggested that all post-radiation patients
under regular follow up in the head and neck clinic
be considered for baseline carotid duplex ultrasound
five years after completion of radiotherapy, or sooner
should patients have significant risk factors for arterial
disease. This non-invasive investigation could help to
identify those patients with a significant degree of
carotid stenosis, before symptoms develop. This
would enable appropriate treatment, be it endovascular
or surgical, prior to the occurrence of a significant
neurological event.
Photodynamic therapy involves administration of a

photosensitising agent which is then focally activated
in the presence of oxygen, using light of a specific
wavelength. The photosensitiser is preferentially
absorbed by neoplastic tissue and the light is directed
to the appropriate site, allowing site-specific tumour
treatment.27 Studies have demonstrated that photody-
namic therapy does not damage normal, healthy
vessels.28 Following photodynamic therapy, the risk
of thrombosis or rupture of normal arteries is low, as
collagen and elastin are preserved.29 However, there is
good evidence that photodynamic therapy should not
be used if there is any concern that the tumour has
invaded adjacent vasculature, such as the carotid
artery in the neck.27 In such cases, the risk of carotid
blow-out is significant. Care should also be taken if
carotid vessels are being compressed by tumour bulk,
as transient post-treatment oedema is almost inevitable.
In cases of such compression, endovascular stenting of
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the artery in question offers a low-morbidity method of
maintaining vessel patency during this time, and thus
minimises the risk of adverse neurological sequelae in
what are often palliative cases. This technique is now
being employed regularly in our practice, prior to deli-
vering palliative photodynamic therapy, where there is
significant impingement of disease on the carotid
system. The following case serves as an example.

Case report three. A 68-year-old man had been treated
with chemoradiotherapy seven months earlier for a T1

N3 SCC of the left tongue base. He was diagnosed
with recurrent disease and was referred for photody-
namic therapy. Before treatment was commenced, he
developed worsening syncopal episodes over a four-
week period. Carotid artery duplex examination
showed no significant stenosis in either carotid
system; however, a CT angiogram revealed significant
external compression of the left common carotid artery
secondary to metastatic cervical disease. As photody-
namic therapy can cause temporary post-treatment
oedema, there was concern that the compression
might worsen with treatment. The patient went on to
have endovascular stent-grafting to the left common
carotid artery, with no complications or neurological
sequelae. His syncopal episodes fully resolved after
this intervention, and he was able to proceed with the
planned photodynamic therapy without complication.

Conclusion
Vascular complications occur in head and neck cancer
patients, both as a result of the disease and its pro-
gression, and of our treatments for it. Advances in
interventional radiology over the last decade have sig-
nificantly altered outcomes in such cases. Life-
threatening haemorrhage can often be safely controlled
with minimal morbidity to the patient, allowing defini-
tive treatment of the disease or continuing palliation of
symptoms. Open surgery in a previously irradiated
field is clearly a difficult option as regards vascular
control, and carries its own morbidity. If treatment is
being planned, potential vascular problems may be
identified early and preventative measures taken, such
as stenting a compressed artery prior to photodynamic
therapy. Less acute problems occur as a result of radio-
therapy, with strong evidence to support the theory of
accelerated atherosclerosis and carotid stenosis in
these patients, several years after completion of their
treatment.
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