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Abstract

Given the global increase in the incidence of head and neck cancers
over the last decade, the use of chemoradiation has also increased. It
is well known that chemotherapy/radiation are established standard
therapies in head and neck cancers, especially in patients who are not
candidates for surgery. Despite this increase in chemoradiation thera-
pies in head and neck cancers, there is a lack of established guide-
lines on the surveillance and screening of these patients for long-term
complications. We present an interesting case of acute left eye blind-
ness in a veteran patient with a history of laryngeal cancer status post
chemoradiation and in the setting of a left ventricular (LV) thrombus
on anticoagulation resulting in a diagnostic challenge determining the
etiology. This case emphasizes the need for thorough patient-centered
annual evaluation, thus providing an opportunity for early noninva-
sive or minimally invasive intervention.

Keywords: Acute left eye blindness; Laryngeal cancer status post
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Introduction

Laryngeal cancer is one of the most common cancers of the
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head and neck, with an incidence of around 13,000 yearly in
the United States and representing one-third of head and neck
cancers [1]. The cancerous lesions are classified by location,
either supraglottic, glottic, or subglottic, as well as by inva-
sive characteristics and nodal metastases of the primary tumor.
Treatment modalities differ by the tumor’s location and TNM
staging; however, as treatments have advanced, the goal has
been to emphasize laryngeal preserving modalities and move
away from total laryngectomy. Radiation therapy is a stand-
ard option for all stages and one of the mainstay modalities of
therapy for advanced cancers at the T3 and T4 stages [2]. De-
spite preserving the laryngeal architecture, radiation therapy to
the neck is not without its particular side effects, with mucosal
injury causing dysphagia and voice dysfunction in the short
term [3].

Furthermore, in addition to causing strictures, it has been
suggested that long-term effects may stem from collateral radi-
ation to the nearby carotid arteries. Radiation induces endothe-
lial damage, proliferation, and fibrosis, which are thought to
be mechanisms for accelerating atherosclerosis of the carotid
arteries, leading to an increased risk of stroke and transient
ischemic attacks [4]. We present an interesting case of acute
left eye blindness in a veteran patient with a history of laryn-
geal cancer status post chemoradiation and in the setting of a
left ventricular (LV) thrombus on anticoagulation resulting in
a diagnostic challenge in determining the etiology.

Case Report

Investigations

Our patient is a 61-year-old male with a history of heart fail-
ure with reduced ejection fraction, left ventricle thrombus,
left-sided ischemic stroke without any residual weakness, and
history of laryngeal adenocarcinoma status post chemoradia-
tion 15 years ago, who presented with sudden left-sided visual
loss. He presented initially to the eye clinic due to sudden vi-
sion loss and was sent to the emergency department (ED) for
further evaluation with neuroimaging. Home medications in-
cluded apixaban twice daily (BID), aspirin 81 mg daily, and
atorvastatin 40 mg nightly. On initial examination, the left eye
was nonreactive to light with an absent consensual pupillary
response. The rest of the neurological exam was unremarkable,
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Figure 1. CTA of head and neck with red arrows in each image demonstrating complete occlusion of vertebral and internal carotid

arteries. CTA: computed tomography angiography.

including motor strength and sensation in the bilateral upper
and lower extremities.

Diagnosis

A head computed tomography (CT) scan showed no acute in-
tracranial abnormality with remote chronic ischemic changes.
However, head and neck computed tomography angiography
(CTA) demonstrated complete occlusion of the left vertebral
artery from its origin to the cervical segment and complete oc-
clusion of the internal carotid artery (ICA) at its origin with
reconstitution at the petrous and cavernous segments (Fig. 1).
Brain magnetic resonance imaging (MRI) showed no acute

infarct but the presence of small old infarcts in the left occipi-
tal and frontal lobes. A fundoscopic exam demonstrated optic
nerve edema and evidence of suspected ophthalmic artery oc-
clusion.

A two-dimensional (2D) echo demonstrated a massive
LV thrombus, unchanged from 2 months ago, at which time
the patient also had cardiac MRI (Fig. 2). The thrombus was
noted to be 2.2 X 4.1 cm in size, and the patient notes daily
adherence to his apixaban BID and aspirin. The challenge was
determining whether this presentation of ophthalmic artery
occlusion was cardioembolic related to the LV thrombus and
hence a failure of anticoagulation or related to the occlusive
carotid disease.

Moreover, the patient developed sudden, transient right-

Figure 2. MRI cardiac function with and without contrast with red arrow showing the thrombus. MRI: magnetic resonance imaging.
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Figure 3. CT perfusion scan showing the areas of hypoperfusion indi-
cated by the red arrows. CT: computed tomography.

sided weakness during the hospital course. CT perfusion (Fig.
3) demonstrated extensive ischemic penumbra in the left cer-
ebral hemisphere consistent with acute decompensated chronic
occlusion of the left ICA.

Treatment/follow-up and outcomes

Given the development of contralateral hemispheric symptoms,
it was retrospectively determined that the acute visual loss was
related to carotid artery disease resulting in a late complica-
tion of localized radiation for laryngeal cancer. The patient was
transferred to a tertiary facility for endovascular intervention.
Hence, acute visual loss accompanied by contralateral deficits is
obstructive carotid stenosis until proven otherwise.

Discussion

When literature was reviewed for the incidence of carotid ar-
tery stenosis in patients who underwent radiotherapy for head
and neck cancer, it was reported to be 18% to 38%, while in
non-irradiated patients was 9.2% [5]. A logistical regression
analysis performed by Cheng et al [6] showed that age (>
60), cerebrovascular symptoms, the interval from irradiation
(> 5 years), and nasopharynx and larynx cancer were found
to be independent significant (P < 0.05) predictors of 70% or
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more significant [CA/common carotid artery (CCA) stenosis.
Moreover, a prospective cross-sectional study by Akhavan et
al found a significant correlation between carotid artery steno-
sis and age (P =0.026) [7].

As per the literature review, there does not appear to be a
specific length of time for the onset of vascular damage post ra-
diotherapy. Trojanowski et al performed a retrospective study
that demonstrated that the mean interval from radiotherapy to
symptomatic stenosis was 3 to 7 years; however, some cases
have been seen as early as 2 years post radiotherapy [8]. A
systematic review and meta-analysis concluded that the yearly
incidence of carotid stenosis > 50% increased yearly during
the first 3 years following radiotherapy [9]. Cheng et al also
demonstrated an increased risk of having severe stenosis in
patients irradiated 5 years ago than in those who received a
shorter period of radiation [6].

When investigating the pathophysiology of post-radiation
vascular changes, several studies have demonstrated that the
first apparent vascular change appreciated in patients receiv-
ing radiation to the head and neck is the increased intima-media
thickness. It was also noted that post-radiation lesions were mul-
tifocal and occupied significantly longer segments of arteries
compared to lesions caused by atherosclerosis, which are usually
unifocal, located in the CCA bifurcation and the initial segment
of the ICA [8]. Van Aken et al performed a prospective cohort
study in which it was determined that ischemic cerebrovascular
events risk was associated with the radiation dose applied to the
carotid arteries [10]. Contrary to these studies, Akhavan et al
and Carpenter et al showed no relationship between carotid ar-
tery radiation dose and the extent of stenosis [7, 11].

Despite variability in the literature regarding the duration
of onset to vascular damage post radiotherapy or radiation
dose-dependent extent of stenosis, it is widely accepted that
radiation increases the prevalence of carotid artery stenosis.
When considering treatment options, it has been noted that
percutaneous endovascular therapy is the preferred therapeutic
modality in patients with carotid artery stenosis who under-
went head and neck radiotherapy [8]. This is because plaques
are formed in numerous areas of the carotid artery requiring
multiple stent placements. Several studies report that resteno-
sis is seen more frequently in irradiated patients than in non-
irradiated patients [8].

Given the clinical significance of carotid arterial disease
post chemoradiation therapy, it is essential for risk stratifica-
tion and annual screening, including carotid duplex in patients
before and after undergoing chemoradiation therapy for head
and neck cancers, to provide optimal patient management.
We believe these measures help identify pre-existing disease,
monitor treatment-related changes, and facilitate early inter-
vention to reduce the risk of complications such as stroke.

Learning point

Our case highlights that acute visual loss accompanied by con-
tralateral deficits is obstructive carotid stenosis until proven
otherwise in a setting of LV thrombus and a history of head
and neck chemoradiation. Moreover, it is well reported in
the literature that the prevalence of carotid artery stenosis in-
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creases significantly post chemoradiation therapy in head and
neck cancers; however, there are no guidelines to address these
patients. This case emphasizes the need for thorough patient-
centered evaluation annually, thus providing an opportunity
for early noninvasive or minimally invasive intervention.
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