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Diagnostic angiogram in a 45 year old man with radiation-induced stenosis 
of the supra-aortic trunk arteries, leaving the left vertebral artery as the sole 
arch artery. Angiography of the left subclavian artery during brachial cuff 

compression shows the vertebrobasilar and carotid systems supplied by the 
left vertebral artery. [a] Anteroposterior and [B] lateral views. [c] The vertebral 
artery presents a severe ostial stenosis. [d] Postangioplasty image.

supra-aortic trunk occlusions. The left 
vertebral artery, which had become a sole 
arch artery, presented a severe stenosis 
that was treated endovascularly.

Patient descriPtiOn

A 45 year old man presented with a 2-year 
history of headaches and dizziness, epi-
sodes of sudden blindness, episodes of 
fluctuating dysarthria associated with 
right-side weakness, and progressive 
gait imbalance. He had a history of 
oropharynx squamous cell carcinoma 
grade III treated with radiotherapy dur-
ing childhood. Two years earlier a biopsy 
had revealed tumor recurrence and he 
underwent a new radiotherapy cycle. 

Head computed tomography showed 
multiple hypodensities on watershed 
and periventricular topography. Doppler 
ultrasound detected complete bilateral 
carotid occlusions. CT angiogram con-

P atients who received neck radiation 
for the treatment of head and neck 

malignancies are at increased risk of 
developing radiation-induced carotid 
artery occlusive disease [1,2]. In recent 
years, the combination of high-dose 
radiation and radical surgical resection 
has improved the survival in patients 
suffering from neck malignancies. As a 
result, radiation-induced supra-aortic 
trunk stenoses have emerged as a more 
common clinical problem. 

We describe a patient who received 
neck radiation for oropharynx carcinoma 
and developed symptomatic multiple 

firmed bilateral carotid occlusion and 
showed right vertebral artery occlusion 
as well as severe ostial stenosis of the left 
vertebral artery. 

Under local anesthesia, selective left 
subclavian artery angiogram showed 
the brain and posterior fossa structures 
fully supplied by the left vertebral artery 
[Figures A & B]. This sole arch artery 
presented a tight ostial stenosis [Figure 
C]. Stent-assisted angioplasty of the ostial 
vertebral artery stenosis under distal filter 
protection was successfully performed 
[Figure D]. A 4 x 8 mm paclitaxel-eluting 
stent was implanted. 

The patient was kept on aspirin (100 
mg per os once a day) and clopidogrel 
(75 mg per os once a day). One day 
after the procedure, he was discharged 
without headaches and dizziness, and 
with marked improvement in speech flu-
ency, vision acuity and gait. The patient 
was stable with no sign of restenosis on 
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angiography 2 months after discharge and 
at physical examination 8 months follow-
ing the procedure.

cOmment

Neck irradiation is a known risk factor for 
atherosclerotic disease of the supra-aortic 
trunks. The average period of onset of 
stroke posterior to receiving radiation is 
12.3 ± 9.0 years [2]. Surgical treatment 
for post-radiation carotid stenosis can 
be challenging and far more complicated 
than a regular carotid endarterectomy 
performed in a non-operated, non-irra-
diated neck. A previously irradiated and/
or operated neck presents many obstacles 
to a proper dissection due to adhesions, 
fibrosis, and postoperative anatomic 
modifications. Furthermore, radiation 
stenosis may involve long arterial seg-
ments or multiple segments requiring 
extensive surgical exposures. This has led 
several investigators to propose the endo-
vascular approach for these lesions [1]. 

Stent-assisted carotid angioplasty 
is routinely performed with the aid of 
protection devices in order to reduce the 
incidence of stroke in relation to proce-
dural emboli dislodgement. The use of 
protection devices in selected cases of 
vertebral artery angioplasty has also been 
recommended [3]. 

Recently, the use of short drug-eluting 
stents for significant ostial vertebral artery 
stenoses was found to be safe, with a 
marked decrease in mid-term incidence 
of restenosis when compared to bare 
metal stents [4]. Validation in prospec-
tive, randomized multicenter trials is still 
necessary. 

Stent fracture, thought to be related 
to excessive mechanical stress due to 
extreme flexion or compression of the 
vessel or overexpansion of the stent at 
implantation, is a potential complication 
that requires further investigation [4]. 

This unusual case of post-radiation 
symptomatic stenosis of sole arch artery 
successfully recanalized by endovascular 

means contributes to the existing body 
of evidence on post-irradiation vascular 
stenosis management. 
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One of the hallmarks of the host's response to viral infection 
is the production of interferon cytokines, which trigger the 
induction of a broad array of antiviral genes. Viperin is an 
interferon-inducible gene whose expression is induced in 
response to infection with human cytomegalovirus (HCMV). 
Seo et al. show that HCMV co-opts viperin to its advantage. 
vMIA, a virus-encoded protein, interacted with viperin 

and induced viperin relocalization from the endoplasmic 
reticulum to the mitochondria in response to infection. 
Mitochondria-localized viperin inhibited ATP generation in 
the mitochondria, which resulted in disruption of the actin 
cytoskeleton and enhanced viral replication. 
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Hostile takeover of viperin by cytomegalovirus

The efficacy of vaccination can be impaired considerably by 
even a mild co-infection; many and often conflicting reasons 
have been proposed for this phenomenon. Welsh et al. used 
mice transgenic for a T cell antigen receptor specific for the 
male HY antigen or for virus peptide to determine how viral 
co-infection perturbs responses. Simultaneous triggering of 
HY- and virus-specific T cells results in robust responses by 
both populations; however, if the stimulation of HY-specific T 
cells is delayed by a few days, the responses to this antigen 
are lower. The possibility of activation-induced cell death or 

active killing by death receptors is ruled out; instead, the 
impairment coincides with the peak of virus-induced type 
I interferon (IFN-α or IFN-β). Indeed, interferon stimulators 
such as poly(I:C) also impair the response of bystander HY-
specific T cells much like viral infection, but not if the cells 
lack the receptor for type I interferon. These findings have 
important implications for the effective generation of vaccine 
and memory responses.
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