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Abstract
Carotid blowout syndrome is an uncommon and fatal medical
emergency in patients with head and neck cancer. Tumor progression,
previous surgery, and radiotherapy on the head and the neck regions
are some of the predisposing factors that affect its presentation. An
early suspicion of a carotid blowout syndrome allows early safety
measurements to prevent catastrophic events. A 71-year-old man
with advanced base of tongue cancer was presented with a selflimiting oral bleeding 18 months after receiving chemoradiotherapy.
Fiberoptic laryngoscopy and contrast-enhanced computed
tomography revealed the presence of edema of the hypopharynx and
thyroid cartilage fracture and necrosis. The patient developed acute
oral hemorrhage. Surgical intervention was insufficient to achieve
hemostasis. The carotid angiography revealed a common carotid
artery rupture, and a covered stent was placed endovascularly. The
covered stent placement was enough to stop the bleeding. However,
the patient died from perioperative complications. Experience is
necessary for the early detection and prevention of a carotid blowout
syndrome.
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Introduction

carotid blowout syndrome (CBS) is a rupture of
the carotid artery or its branches[1]. It is a rare
and devastating complication of the head and neck
cancer (HNC), which is present in 4.3% of the patients,
who received radical neck dissection[1]. Its mortality
and morbidity rates are high, approaching 40%
and 60%, respectively[1-3]. It is caused by the cancer,
invading the vascular axis or by the cancer treatment
method. Prior radiotherapy and surgery are some
of the risk factors associated with its occurrence[4,5].

Carotid blowout syndrome is divided into three types,
based on the severity of the bleeding: threatened
bleeding, impendent bleeding, and acute bleeding[2,3].
Acute bleeding is impossible to control without
intervention[2,3]. Surgical intervention is difficult to
perform, especially in patients, who have previously
received radiotherapy in the head and neck regions.
Therefore, endovascular alternatives become the
preferable approach in patients with this type of CBS[6].
This report deals with a case of radiation-induced
CBS that was initially presented with a self-limiting,
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impending bleeding. The source of the bleeding
was not identified through surgical examination,
and computed tomography imaging ruled out
vascular bleeding. Later, the patient developed acute
hemorrhage with an undesirable outcome. Besides
the history of receiving radiotherapy, the patient had
undergone tracheostomy for the severity of the cancer.
Both factors contributed to the development of the
CBS in the patient.

Case Report
The 71-year-old male patient had a history of stroke,
hypertension, and advanced base of tongue cancer
stage IVB (T4aN3M0). He received concurrent
chemoradiotherapy with a 60 Gy of external
radiotherapy over 30 fractions and 3 cycles of 250
mg/m2 of cetuximab. He underwent tracheostomy due
to the advanced stage of the cancer, dysphagia, risk of
bleeding, and aspiration. The regression of the cancer
was confirmed through a surgical examination and a
biopsy. An edema in the hypopharynx was found.

Eighteen months later, the patient was presented
to the emergency department, with a 6-h history of
recurrent self-limiting hemoptysis. He showed stable
vital signs and had a preserved hemoglobin level.
Fiberoptic laryngoscopy revealed the presence of
blood clots in the hypopharynx. However, no active
source of bleeding here was identified. Contrastenhanced computed tomography revealed the
existence of thyroid cartilage necrosis and fracture
(Fig. 1). A severe lumen reduction of the right internal
jugular vein with a decrease contrast filling was also
observed (Fig. 2). No bleeding from the carotid artery
or neoplasm infiltration was noted. The patient was
admitted for observation.
Several hours later, the patient had a massive oral
hemorrhage with hemodynamic instability. He was
transported urgently to the operating room to control
the hemorrhage. Under direct laryngoscopy by the
otolaryngologist, no active source of hemorrhage was
identified, and surgical packing was applied. Shortly
after, the patient had another episode of massive

Figure 1. A 71-year-old man with a history of advanced base of tongue cancer, treated with chemoradiotherapy. A contrastenhanced CT of the head and the neck in coronal view shows a fracture line of the right thyroid cartilage (lower arrow), illdefined cortical destruction, and extensive gas bubbles adjacent to the thyroid cartilage (upper arrow). These findings suggest
the presence of necrotic tissues.
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Figure 2. Contrast-enhanced CT with maximal intensity projection shows severe lumen reduction of the right internal jugular
vein with decrease in contrast filling (arrow). The possibility of surrounding hematoma cannot be excluded. However, no
contrast extravasation was seen.

hemorrhage, and a pulsatile arterial bleeding from the
larynx was observed. Aggressive resuscitation with
vasoactive drugs, crystalloids, and blood products
was needed. The patient suffered from cardiac arrest,
and cardiopulmonary resuscitation was immediately
initiated. Spontaneous circulation was restored several
minutes later. The patient was transferred to the
operation room for interventional radiology for an
endovascular treatment.
The femoral artery was cannulated. Carotid
angiography revealed a 0.5-cm rupture in the right
common carotid artery and extravasation (Fig. 3). A
Fluency® covered stent (Bard Peripheral Vascular, Inc.,
Tempe, Arizona; code: FEM08040) was placed in the
right common carotid artery. Angiography showed
good results with no extravasation (Fig. 3). The patient
was transferred to the intensive care unit. After several
unsuccessful attempts of weaning the patient from
the ventilator, he had general myoclonus and signs of
severe hypoxic brain injury. Cranial nerve reflexes were
absent and scored a 3 on the Glasgow Coma Scale. The
patient died shortly after.

Discussion
Carotid blowout syndrome is a rare and a lifethreatening medical condition in patients with HNC,
who underwent radical neck dissection[1]. It gives rise
to 40% mortality rate due to massive, uncontrolled
hemorrhage that leads to severe hypovolemia
and aspiration. Neurological morbidity due to this
syndrome approaches 60%, depending on the severity
of the cerebral hypoperfusion and the anatomical
variation in the circle of Willis[1-3,7].
Based on the severity of the bleeding, CBS can be
divided into three types. The first type is threatened
bleeding, where the rupture is imminent without the
healthy tissues shielding the carotid artery. It occurs as
a result of carotid artery exposure, following a wound
breakdown. The second type is impendent bleeding,
with self-limiting oral or transcervical bleeding that can
be controlled by surgical packing, whenever needed.
The third type is acute rupture, which manifests through
massive bleeding that cannot be controlled by surgical
packing, and it requires surgical intervention[2,3].
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Figure 3. Carotid artery angiogram shows rupture in the right common carotid artery with a contrast extravasation from the
medial side (arrow).

Based on literature, CBS occurs as a result of the
HNC invading the vascular axis or a postoperative
infection and wound breakdown, following a radical
neck dissection[2,5,7,8]. Radiotherapy is one of the
most common predisposing factors that underlies
CBS, although it is considered an effective treatment
option for patients with HNC. Radiation-induced
skin ulceration and cartilage necrosis, as in this case,
have been reported[1,8]. Radiotherapy leads to the
changes in the vessel wall, including the thinning of
the arterial wall, atherosclerosis, and tissue fibrosis,
which increases the risk of developing CBS sevenfold[7,9]. Moreover, one study suggests that surgical or
endovascular intervention should be considered in
patients with HNC, who had received radiotherapy and
were presented with recurrent oral bleeding[7].
Both surgical and endovascular approaches should
be performed to manage CBS. Carotid artery ligation is
the conclusive treatment method, but it is associated
with higher mortality due to the increased risk of stroke
and neurological complications. Radiotherapy leads to
vessel changes and anatomical variations, which makes
surgical ligation increasingly difficult[6]. Endovascular
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treatment, including the placement of covered stent
(CSP), coil embolization, and balloon occlusion, has
been an attractive method to manage CBS. Covered
stent placement has a high success rate of controlling
hemorrhage and achieves initial homeostasis. However,
it is associated to several complications, including rebleeding, end leak, and stent thrombosis that leads to
neurological complications[6].
Preoperative assessment and perioperative
management by a multidisciplinary team that includes
otolaryngologist, anesthesiologist, and radiologist
are essential[4]. The potential difficulties in breathing
could be due to the tumor that compresses the airway
or the tumor that spreads into the airway. Previous
radiotherapy treatment is associated with airway
fibrosis, the difficulty in ventilation, and the need for
intubation[10]. Computed tomography or magnetic
resonance imaging after radiotherapy are required to
evaluate the airway patency. Fiberoptic laryngoscopy
is a fast and reliable method to quickly evaluate the
airway patency in urgent situations. Tracheostomy
is performed electively and urgently in different
situations with a potential airway compromise.
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Adequate airway assessment facilitates planning
the approach for patients with HNC, who are opting
for surgery, and anticipates the cases with potential
difficult airways, as they are at risk of bleeding in
the airway and of aspiration that may worsen under
general anesthesia due to muscle relaxation and the
loss of coughing reflex[10,11], which was the situation
in this patient. Massive blood loss and hemodynamic
instability necessitate a collaboration to achieve
hemostasis and to ensure adequate organ perfusion[4].
Optimizing
coagulation
includes
maintaining
normothermia, transfusing blood products, and
administering coagulation factors[12]. Invasive blood
pressure monitoring and establishing multiple large
bore venous access for fluid administration, blood
transfusion, and vasoactive drugs administration are
essential for the resuscitation of the patient, when the
patient is in crisis[4].
In this case study, the patient had received
chemoradiotherapy with complete response that was
confirmed with imaging, surgical examination, and
biopsy. However, radiation, along with the placement
of tracheostomy, had increased the risk of developing
CBS. Post-radiation edema and thyroid cartilage
necrosis were noted in this patient. In this acute
presentation, surgical ligation was contraindicated
due to technical difficulties and urgency. Therefore,
an endovascular approach was performed. After stent
placement, carotid rupture was excluded, and the
patient’s vital signs were stabilized. Unfortunately,
the patient died later as a result of severe brain injury.
Despite the unpleasant outcome in this case, the role of
the multidisciplinary team was essential to provide the
best care possible for the patient.

Conclusions
Experience is necessary to detect the development of
CBS in patients at risk, where early intervention should
be considered to protect the vascular axis. In an acute
condition, a covered stent placement is preferred in
order to achieve initial hemostasis. A close followup is recommended to detect early complications.
More studies are required to evaluate this treatment
modality.
A multidisciplinary team is vital in providing such
patients with the best possible care. Seeking medical
help at the earliest sign of the disease is essential in
achieving favorable outcomes.
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ϥΎρήγ ϲϓ ϲϋΎόηϹ Νϼόϟ Ϧϋ ΔϤΟΎϨϟ ΩΎΤϟ ϲΗΎΒδϟ ϥΎϳήθϟ ϕΰϤΗ ΔϣίϼΘϣ
ϥΎδϠϟ ΓΪϋΎϗ
ωϭέΰϤϟ ϥΎϧΪϋ ϦϤΣήϟ ΪΒϋ
ΔΣήΟϭ ΐρ αϮϳέϮϟΎϜΑ
ΰϳΰόϟ ΪΒϋ ϚϠϤϟ ΔόϣΎΟ ˬΐτϟ ΔϴϠϛ ˬΓΰϛήϤϟ ΔϳΎϨόϟϭ ήϳΪΨΘϟ Ϣδϗ
ΔϳΩϮόδϟ ΔϴΑήόϟ ΔϜϠϤϤϟ - ΓΪΟ

ˬϖϨόϟϭ αήϟ ϥΎρήγ ϰοήϣ ϯΪϟ ΔϓϮϟ΄ϣ ήϴϏ ΔΘϴϤϣ ΔΟήΣ ΔϴΒρ ΔϟΎΣ ϲϫ ϲΗΎΒδϟ ϥΎϳήθϟ ϕΰϤΗ ΔϣίϼΘϣ .κϠΨΘδϤϟ
ˬϥΎρήδϟ ΔϠΣήϣ ϡΪϘΗ ϝΎΜϤϟ ϞϴΒγ ϰϠϋ ΎϬϨϣ ˬΔϳήϳήδϟ Ϫοήϋ ϰϠϋ ήΛΆΗ ϲΘϟ ϭ νήϤϠϟ ΔΌϴϬϤϟ ϞϣϮόϟ Ϧϣ ΪϳΪόϟ ΪΟϮϳ ϭ
ϰϠϋ ˯ΎϨΑ ϲΗΎΒδϟ ϥΎϳήθϟ ϕΰϤΗ ΔϣίϼΘϣ ϲϓ ήϜΒϤϟ ϩΎΒΘηϻ ϥ Ϋ· ˬϖϨόϟϭ αήϟ ΔϘτϨϤϟ ϲϋΎόηϹ Νϼόϟϭ ΔϘΑΎδϟ ΔΣήΠϟ
Ϧϣ ώϠΒϳ ϞΟήϟ ΔϟΎΤϟϭ - ΔΛέΎϜϟ ϩάϫ ϞΜϣ ΙϭΪΣ ϊϨϤϟ ήϜΒϣ Ζϗϭ ϲϓ Δϣϼδϟ Ε˯ήΟ· ΫΎΨΗ ϰϠϋ ΪϋΎδϳ ˬϞϣϮόϟ ϩάϫ ˯ΎϔϴΘγ
Νϼόϟ ϪϴϘϠΗ Ϧϣ ήϬη
˱ ˺́ ϲπϣ ΪόΑ ϱϮϤϓ ϒϳΰϨΑ Ύ˱ΑϮΤμϣ ˬϥΎδϠϟ ΓΪϋΎϗ ϥΎρήγ Ϧϣ ΔϣΪϘΘϣ ΔϠΣήϤΑ ΎΑΎμϣ ΎϣΎϋ ̀˺ήϤόϟ
ϒθϛ ΎϤϛ ˬϡϮόϠΒϟ ϲϓ ϡέϭ ΩϮΟϭ ΔϐΒμϟ ϡΪΨΘγΎΑ ϲότϘϤϟ ήϳϮμΘϟϭ ΓήΠϨΤϟ ήϴψϨΗ ήϬυ ΚϴΣ ϲϋΎόηϹϭ ϲΎϴϤϴϜϟ
ϑΎϘϳϹ ϑΎϛ ήϴϏ ϲΣήΠϟ ϞΧΪΘϟ ϥΎϛϭ ΩΎΣ ϱϮϤϓ ϒϳΰϨΑ ξϳήϤϟ ΐϴλ ϭ ˬϲϗέΪϟ ϑϭήπϐϟ ϲϓ ήδϛϭ ήΨϧ ΩϮΟϭ Ϧϋ
.ϒϳΰϨϟ
ΔϴϋϭϷ ϞΧΩ Ϧϣ ϥΎϳήθϟ ϞΧΩ ΓΎτϐϣ ΔϣΎϋΩ ϊοϭ ϢΗϭ ˬϙήΘθϤϟ ϲΗΎΒδϟ ϥΎϳήθϟ ϕΰϤΗ ΔϳϮϣΪϟ ΔϴϋϭϷήϳϮμΗ ϒθϛ
ΔϘϠόΘϣ ΕΎϔϋΎπϤΑ ήΛ΄Θϣ ௌ ΔϤΣέ ϰϟ· ϞϘΘϧ ξϳήϤϟ ϥ ήϴϏ ˬϒϳΰϨϟ ϑΎϘϳϹ ΎϴϓΎϛ ΓΎτϐϤϟ ΔϣΎϋΪϟ ϡΪΨΘγ ϥΎϛ ϭ ˬΔϳϮϣΪϟ
ϥ ΎϤϛ ϯήΧϷ Νϼόϟ ϕήρ ϲϓ ήψϨϟ ϲϐΒϨϳ ϦϜϟϭ ˬΔϟΎΤϟ ϩάϫ Νϼόϟ ΔϟΎόϓ ΔϠϴγϭ Ϯϫ ΓΎτϐϤϟ ΕΎϣΎϋΪϟ ϊοϮϓ ˬΔΣήΠϟΎΑ
.ϲΗΎΒδϟ ϥΎϳήθϟ ϕΰϤΗ ΔϣίϼΘϣ Ϧϣ ΔϳΎϗϮϟϭ ˬήϜΒϤϟ ϒθϜϠϟ Δϳέϭήο ΓήΒΨϟ
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