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Summary: Massive hemoptysis is not commonly seen in
patients who have nasopharyngeal carcinoma. It most often
is the result of both radiation therapy and skull base
infection. We present a practical imaging approach by
using MR imaging and conventional angiography that may
facilitate the prevention of such life-threatening bleeding
and help provide effective control of infection. With the aid
of these studies, clinicians may be able to manage this
condition with more confidence.

Patients with nasopharyngeal carcinoma (NPC)
who have been treated with high-dose radiation ther-
apy are at risk of developing carotid artery erosion
and even pseudoaneurysm formation with possible
life-threatening epistaxis. The occurrence of epistaxis
after treating a patient with a head and neck malig-
nancy has been reported elsewhere (1). The pub-
lished literature on this topic primarily stresses treat-
ment options such as external compression,
transarterial embolization, or more recently, the use
of covered stents (2, 3). We report the cases of three
patients treated with 3D conformal radiation therapy
for NPC who demonstrated focal soft tissue necrosis
at follow-up MR imaging examination and who then
had subsequent massive hemorrhage. The presence of
this MR imaging finding should suggest further eval-
uation of the vasculature by conventional angiogra-
phy. The purpose of this article is to report this
uncommon finding in patients treated with radiation
therapy for an NPC and emphasize the usefulness of
angiography to rule out the possible formation of a
pseudoaneurysm of the internal carotid artery and
thus guide further treatment strategy. To the best of
our knowledge, this MR imaging finding has not been
previously highlighted as a warning sign indicating
that immediate angiography should be performed.

Case Reports

Case 1
A 55-year-old man, who had a diagnosis of NPC 1 year

earlier, underwent a complete course of concomitant chemo-
radiation therapy. He had an uneventful clinical course until 2
weeks before admission, when he developed otorrhea and a
malodorous postnasal drip. MR imaging showed nonenhancing
soft tissue containing small air bubbles in the left lateral recess
of the nasopharynx with superiolateral extension to the carotid
artery (Fig 1A-C). The diagnostic impression was that of ne-
crosis of the pharyngeal mucosa, underlying soft tissues, and
the skull base, possibly related to the either radiation therapy
or an aggressive infection. The patient had no other significant
complaints. Two weeks after the MR imaging study, the patient
suddenly had massive epistaxis. Bleeding was initially con-
trolled by Vaseline gauze packing of the nasopharynx. On the
2nd hospital day, the patient sustained another massive bleed
with a subsequent drop in blood pressure, development of a
fever, and an altered mental status. An emergency angiogram
obtained after failing to maintain the patient’s vital signs
showed an aneurysmal sac protruding from the high cervical
carotid artery (Fig 1D). The active pooling of contrast media
into the parapharyngeal space could be clearly appreciated at
fluoroscopy. Adequate collateral flow from the right internal
carotid artery and the posterior circulation was noted, and the
left carotid artery was occluded by an inflated balloon with the
subsequent cessation of the bleeding. Although there was no
more active bleeding, the fulminant bacterial-fungal infection
persisted for 2 months. Supportive antifungal drug therapy
failed to control the infection, and the patient died of menin-
gioencephalitis and sepsis.

Case 2

A 59-year-old man had been uneventfully treated for NPC 1
year earlier. He then developed intermittent self-limited epi-
staxis along with halitosis. Nasopharyngoscopy showed irregu-
lar, sloughing mucosa, and a nasopharyngeal swab culture re-
vealed a fungal infection. An MR imaging study showed tissue
necrosis extending from the lateral nasopharyngeal mucosal
surface to the ipsilateral carotid artery. The carotid artery
lumen just proximal to the skull base appeared to be abnor-
mally dilated, raising the suspicion of an aneurysm. Unfortu-
nately, 2 days after the MR imaging study, the patient suffered
a massive epistaxis at home and died.

Case 3

A 50-year-old man had a history of recurrent NPC that was
treated with a second regimen of conformal radiation therapy
6 months prior. Two weeks before admission, he developed
frequent episodes of hemoptysis, followed by episodes of fever.
An MR imaging study showed similar findings to those seen on
the previous two cases that suggested tissue necrosis associated
with osteomyelitis (Fig 2A, B). Nasopharyngoscopy showed
considerable amount of blood-tainted debris present in the
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nasopharyngeal roof. The otorhinolaryngoleal surgeons were
hesitant to debride the wound because of the risk of provoking
uncontrollable bleeding or inducing the rupture of the aneu-
rysm. This hesitancy was based on our experience with the prior
two cases. The angiogram performed on the 2nd hospital day
showed no evidence of active bleeding or pseudoaneurysm
formation from either the external and internal carotid arteries

around the regions of skull base and nasopharynx. In this
setting, the clinician debrided the sloughing tissue and cauter-
ized the smaller bleeders, after which broad-spectrum antibi-
otics were given. The tissue cultures showed the presence of a
streptococcal infection, and the patient made the recovery with
no further episodes of hemoptysis or fever. He was discharged
on the 15th hospital day.

FIG 1. Case 1, with nasopharyngeal tissue necrosis and pseudoaneurysm, led to a
grave outcome.

A, Axial contrast-enhanced T1-weighted MR image shows the nonenhancing soft
tissues, mixed with tiny air bubbles in left-sided nasopharyngeal lateral recess (arrow).

B, Coronal contrast-enhanced T1-weighted image shows a complex mass containing
soft tissue and air bubbles (arrow) just beneath skull base.

C, Axial T2-weighted MR image shows an intermediate hyperintense soft tissue mass
(open arrows) surrounding the high cervical carotid artery with possible aneurysm for-
mation (arrow). Note the normal right carotid artery for comparison (arrowheads).

D, Left carotid angiogram, lateral projection, shows an aneurysm with rapid contrast
medium filling and extravasation in the high cervical internal carotid artery (arrows), after
which no antegrade flow beyond the aneuyrsm is identified.

FIG 2. Case 3, with similar MR findings
to Case 1, had a prompt angiography
study and much better prognosis.

A, Axial contrast-enhanced T1-
weighted image shows a nonenhancing
soft tissue in the right nasopharyngeal lat-
eral recess, extending to the carotid
sheath (arrows) and encasing the carotid
artery (open arrow). Note the contralateral
carotid artery for comparison (arrowhead).

B, Coronal contrast-enhanced T1-
weighted MR image shows the necrotic
mass with lateral extension into the para-
pharyngeal space (arrow).
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Discussion
NPC is among the most common diseases in south-

ern China, Hong Kong, Taiwan, and Singapore. The
typical imaging findings are a nasopharyngeal mass,
local invasion to the retropharyngeal or parapharyn-
geal spaces, erosion through the skull base, and cer-
vical lymphadenopathy. Tumor extension to the pre-
styloid compartment of the parapharyngeal space and
then further extension to the carotid sheath are fre-
quent sites of NPC tumor spread (4, 5). Almost every
case of NPC typically demonstrates fairly homoge-
neous enhancement on MR images. Necrotic areas or
nonenhancing regions are uncommon imaging find-
ings and the presence of “focal tissue necrosis” is a
fairly unique event in either before treatment or after
radiation therapy.

We present three patients with NPC and the imag-
ing findings of focal tissue necrosis following their
routine course of radiation therapy. Of the thousands
of NPC cases treated at our institutions in the past
decade, “focal tissue necrosis” secondary to radiation
therapy is rare. In addition, although tumor extension
through the multiple layers of intervening fascia (6) to
the carotid sheath is common, the development of a
carotid aneurysm is rare. More commonly, such an-
eurysms occur secondary to trauma or as a result of a
parapharyngeal space infection (7). In our cases, the
combination of an infection superimposed on an al-
ready fragile radiated mucosa may have led to epi-
staxis due to small vessel erosion or possibly the
formation of an aneurysm. It is proposed that MR
imaging alone cannot predict the stability of the
perivascular tissue about the carotid artery. A pseu-
doaneurysm is extremely fragile, because the wall of
the artery has been damaged and therefore is more
subject to rupture, possibly leading to a rapid, life-
threatening event. Hence, once the imaging suspicion
of an aneurysm is raised, more aggressive treatment,
rather than watchful waiting, is suggested. On the
other hand, osteomyelitis of the skull base most com-
monly is associated with temporal bone infections or
immunocompromised patients. Likewise, a history of

previous radiation therapy to the head and neck
seems to predispose to the development of osteomy-
elitis as seen in the NPC cases presented. The main-
stay of treatment of radiation-induced osteomyelitis is
culture-guided antibacterial or antifungal systemic
therapy with aggressive surgical debridement of ne-
crotic tissue (8). The results of an angiography study
help provide treatment guidelines as demonstrated in
our cases.

Conclusion
We present three cases of NPC in patients who had

symptoms of fever and halitosis along with the MR
imaging findings of necrotic nasopharyngeal tissue.
This combination of findings should alert the clini-
cians involved with the care of these patients that an
aneurysm may be present. On the basis of our expe-
rience, conventional angiography in these cases may
be warranted to guide treatment and thereby avoid
the catastrophic events described.
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