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Case Report 

A rare case of unilateral vocal cord paralysis: 
neurovascular conflict due to an aberrant bronchial 
artery detected at computed tomography 
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a b s t r a c t 

We report the case of a 29-year-old patient without medical history presenting with dyspho- 

nia associated with left unilateral vocal cord paralysis. The patient underwent a contrast- 

enhanced computed tomography with an angiographic arterial phase of the head, neck and 

chest, and the only significant finding was the presence of a large, aberrant right bronchial 

artery originating directly from the aortic arch, where the recurrent left laryngeal nerve 

loops. After excluding alternative etiologies, the hypothesis of neurovascular conflict be- 

tween this vessel and the recurrent left laryngeal nerve was formulated. To the best of our 

knowledge, this is the first case reported in the literature. Thanks to its high spatial resolu- 

tion, contrast-enhanced computed tomography is the examination of choice for the study of 

anatomical variants and should be included in the routine work-up of patients presenting 

with unilateral vocal cord paralysis. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

Introduction 

Dysphonia is the impairment of voice production; this term
is sometimes used interchangeably with hoarseness, a symp-
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tom of altered voice quality. It has a lifetime prevalence of 30%
and can affect patients of all ages and genders, with an in-
creased prevalence in patients with voice misuse or overuse
[1] . Pathophysiology is characterized by impaired vocal fold
oscillations and can occur secondary to damage to the vocal
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Fig. 1 – (A) Medialization and thickening of the left aryepiglottic fold (empty arrow). Note the “mushroom sign” resulting 
from the combination of the medialization of the left posterior cord margin (empty arrow) and dilatation of the left laryngeal 
ventricle (arrow). (B) Abduction of the left vocal cord during breath-hold imaging (arrow), with compensatory medial bowing 
of the contralateral vocal cord (asterisk). (C) Medial and cranial deviation of the left arytenoid cartilage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

folds (benign or malignant) or laryngeal nerves [1] . In the lat-
ter case, the patients may present at the clinical examination
with a unilateral paralysis of the vocal cord [2] . 

The closure of the vocal cords is regulated by the recur-
rent laryngeal nerves, which innervates all the muscles of the
larynx (excluding the cricothyroid muscle) and in particular
the posterior cricoarytenoid muscle, the only muscle with the
function of opening the vocal cords [3] . Recurrent laryngeal
nerves arise from the tenth cranial nerve (C.N. X, Vagus) and
have a long course throughout the neck and thorax, descend-
ing alongside the trachea. The left nerve loops under the arch
of the aorta while the right under the subclavian artery before
returning to the larynx. There can be significant variation in
anatomy, with a small proportion of the population having a
non-recurrent laryngeal nerve [3] . 

Any lesion throughout the course of the nerve, from the
brainstem to the inferior border of the nerve, can result in
the absence of cord movement and dysphonia. Etiologies in-
clude iatrogenic surgical lesions, neck or chest trauma, malig-
nant tumors, stroke, and other neurological diseases (myas-
thenia gravis, multiple sclerosis), vascular, inflammatory, and
infectious conditions [4] . Idiopathic paralysis disease should
only be diagnosed when all other causes have been ruled
out. 

In light of their anatomical path, imaging represents a cru-
cial step in the diagnostic process to search for causes of nerve
damage not detectable on clinical examination. 

Thanks to its fast acquisition time, high resolution,
and multiplanar reconstructions availability, multidetector
contrast-enhanced computed tomography (CECT) scanning
from the brainstem superiorly, to the mediastinum, inferiorly,
is the technique of choice for the full-length course assess-
ment of the recurrent laryngeal nerve [1] . 

We present the case of a young male patient who presented
to our attention for a left recurrent laryngeal nerve palsy. The
CECT demonstrated the presence of a right aberrant bronchial
artery running through the aorticopulmonary window and re-
sulting in a neurovascular conflict. 

To the best of our knowledge, this is the first case reported
in the literature. 
Case report 

A young 29-year-old male patient presented to the medical
examination due to dysphonia which had arisen for about 2
months. No significant medical history was reported. The pa-
tient was referred to the Otolaryngologist for laryngoscopy,
which evaluated both the laryngeal structure and function.
The fibroscopic examination revealed fixity of the left hemi-
larynx in the paramedian position, with modest movements
of the ipsilateral arytenoid cap. Right motility was normal. For
the rest, no pathological findings in the nasopharynx, tongue,
and pyriform sinuses. Breathing space was conserved. At the
narrow-band imaging, there were no pathological vasculariza-
tion areas. At the videostroboscopy with pulsed light a normal
cordial mucous wave was present. 

The patient was suggested a 1-week follow-up which con-
firmed the clinical picture. It was therefore suggested to per-
form an ultrasound of the neck and a CECT to search for pos-
sible causes of unilateral paralysis of the vocal cord not de-
tectable at the clinical examination. Ultrasound of the neck
was negative for suspicious expansive lesions affecting the
thyroid or parathyroids [5] . 

After acquiring informed consent, the CT examination was
performed on a 64 multislice CT (General Electric, Boston, MA)
using automatic tube current modulation. The acquisition pa-
rameters, according to our Institution protocol, were as fol-
lows: reference tube current 250 mAs, tube voltage 120 kV,
rotation time 0,5 sec, collimation 128 × 0.625 mm. Contrast
medium concentration (120 ml of Ultravist 370 mg I / mL,
Bayer, Leverkusen, GE) was injected intravenously at 4,8 mL/s
and bolus tracking technique with the ROI placed in the as-
cending aorta was used to synchronize the start of the acqui-
sition with contrast bolus arrival and obtain an angiographic
arterial phase to detect possible vascular anomalies. Venous
phase was also acquired. The image dataset was then trans-
ferred for analysis and post-processing. 

No pathological findings were reported in the brain. A post-
contrast study of the neck was performed under normal con-
ditions and during phonation too. Abduction of the left vo-
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Fig 2 – 3D reconstruction highlighting the presence of a heterotopic bronchial artery, originating from the right 
posterolateral wall of the aortic arch, dilated at the proximal tract (arrows). 

Fig. 3 – Curvilinear multiplanar reconstruction showing the course of the anomalous bronchial artery (arrows), originating 
from the aortic arch (asterisk). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cal cord was observed ( Fig. 1 ). No structural alterations of the
larynx or areas of altered post-contrast enhancement were
found. 

Chest evaluation didn’t show focal pulmonary opacities
or suspicious nodules. No significant ilo-mediastinal lym-
phadenopathies were found and no pleural effusion was
present either. 

The thyroid and thymus showed size within the normal
range and homogeneous density. 

As the only noteworthy relief, CECT revealed the pres-
ence of an aberrant bronchial artery (an anatomic variant),
which originated from the right posterolateral wall of the
aortic arch; this bronchial artery showed an ectatic appear-
ance at the origin (about 3.5 mm), resulting in a partial
obliteration of the adipose space at the tracheoesophageal
groove ( Figs. 2-6 ). The left bronchial artery showed a regular

course. 
In the absence of other imaging or instrumental findings
that could justify the symptom, the hypothesis of neurovas-
cular conflict between the left recurrent laryngeal nerve loop
and the aberrant right bronchial artery was posed. 

Spontaneous resolution of the symptoms occurred within
1 month. The follow-up endoscopy showed complete resolu-
tion of the vocal cord palsy. Clinical follow-up is still ongoing.

Discussion 

The concept of "neurovascular conflict" generally applies in
cranial neuropathies, the most common are trigeminal neu-
ralgia and hemifacial spasm. It indicates a pathophysiological
phenomenon in which a vascular structure determines me-
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Fig. 4 – Maximum Intensity Projection Reconstructions on the sagittal (A) and coronal (B) plane demonstrate the course of 
the proximal tract of the aberrant bronchial artery (arrows), originating from the aortic arch (asterisk). 

Fig. 5 – Axial CT showing the course of the aberrant bronchial artery in the tracheoesophageal groove (A) and medial to the 
aortic arch (B) (black arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

chanical irritation/compression of a nerve due to its proxim-
ity. Neurovascular conflicts present with neuropathic symp-
toms such as numbness and tingling, burning and/or pain,
even very severe, and functional impairment [6] . 

At the base of this phenomenon, there are congenital or ac-
quired anatomical conditions that lead to neurovascular con-
tact, even if not all cases of neurovascular contact are symp-
tomatic. In our case, the neurovascular conflict between the
left recurrent laryngeal nerve and the right bronchial artery,
which showed an anatomical variant. 

Normal anatomy involves 2 bronchial arteries, 1 for the
right lung and 2 for the left lung [7] , but many variants in
number and origin have been identified, with important ther-
apeutic clinical implications [ 8 –10 ]. Bronchial arteries provide
blood supply to the bronchial structures, the interstitial con-
nective tissue of the lung, the visceral pleura, the wall of the
pulmonary vessels, the bronchial lymph nodes, and also dis-
tributes some branches to the esophagus and pericardium. 
Two left bronchial arteries usually arise directly from the
anteromedial thoracic aorta. The right bronchial artery usu-
ally has a common origin with a posterior intercostal artery
called the intercostobronchial trunk and arises from the right
anteromedial aspect of the thoracic aorta [3] . Running be-
hind the bronchus, it follows its path, dividing with it into the
bronchial branches [11] . 

In our case, the right bronchial artery presents an anatomi-
cal variant, originating from the right anterolateral wall of the
aortic arch and running first in the tracheoesophageal groove,
then medial to the infero-medial wall of the aortic arch. Ac-
cordingly, our anatomical imaging-based observations allow
us to conclude that the neurovascular conflict with the left
recurrent laryngeal nerve is the cause of dysphonia. 

Another extremely rare cause of neurovascular conflict
with the recurrent laryngeal nerve is represented by the
common bronchial artery trunk (ACBAT) [12] . This unusual
anatomical variant consists of a common bronchial artery that
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Fig. 6 – The figure represents the course of the right and left recurrent laryngeal nerves, of the bronchial arteries (in red, 
most common presentation) and of the aberrant right bronchial artery identified in our patient (in blue). The aberrant artery 

runs where the left recurrent laryngeal nerve loops below the aortic arch. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

is usually tortuous and dilated and can determine compres-
sion of the laryngeal recurrent nerve with consequent vocal
cord palsy [12] . 

Computed Tomography is considered the gold-standard
technique for anatomical variants assessment [ 13 ,14 ] and its
execution with the appropriate craniocaudal extension repre-
sents the first approach for the study of recurrent laryngeal
nerve palsy [15] . 

CECT signs of recurrent laryngeal palsy at the neck include
the ipsilateral piriform sinus dilatation, the medial rotation
and thickening of the aryepiglottic fold, and ipsilateral laryn-
geal ventricle dilatation [14] . When the palsy is caused by any
disorder in the proximal course of the nerve, indirect signs
on CT consist of dilatation of the ipsilateral oropharynx, at-
rophic thinning of the pharyngeal constrictor muscles, and
uvular displacement away from the causing lesion’s side: if
these signs are recognizable, a brain magnetic resonance is
recommended [15] . 

The most common mediastinal causes are traumas with
direct or deceleration nerve injury, lung cancer, lymphoma,
nodal metastases, esophageal cancer, neurogenic neoplasms,
thyroid and thymic neoplasms, pulmonary embolism, and
aortic dissection; uncommon etiologies consist of sarcoidosis,
amyloidosis, tuberculosis [15] . 

According to the age of our patient, and his silent clinical
history, lymphoma, thymic and thyroid carcinomas could be
considered the main differential diagnosis. 

The execution of the angiographic phase has been decisive
for the detection of the vascular anatomical variant causing
the symptomatology. 
 

Conclusion 

Recurrent laryngeal nerve paralysis may be caused by several
different entities, including vascular anomalies, as in our case.

CECT allows the assessment of the entire course of
the vagus and recurrent laryngeal nerve and can be con-
sidered the first-line diagnostic tool in the differential di-
agnosis of patients with dysphonia and suspected nerve
involvement. 

Radiologists should be aware of the possibilities of uncom-
mon causes of recurrent laryngeal nerve paralysis related to
vascular anatomical variation and include an angiographic
phase in their clinical CT protocols. 

Patient consent 

The patient has given written informed consent to the execu-
tion of the contrast enhanced computed tomography and the
use of his data anonymously for scientific purposes. 

Supplementary materials 

Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.radcr.2022.03.033 .
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