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Introduction
Vocal cord palsy (VCP) can be associated with laryngeal pathologies like laryngeal infections, 
neoplasms or trauma. The extra laryngeal causes of VCP include a wide spectrum of diseases of 
the central nervous system and pathologies along the course of recurrent laryngeal nerves (RLNs) 
in the mediastinum.1 Cardiovocal syndrome, also known as Ortner syndrome, was initially 
described by Norbert Ortner in 1897 for hoarseness of voice in patients with severe mitral stenosis 
with a dilated left atrium responsible for compression injury of the left RLN.1,2 Subsequently, 
other cardiovascular conditions, both congenital and acquired, were also reported to be associated 
with VCP and included in Ortner syndrome.

Many cases of left VCP related to cardiovascular pathologies have been documented in the 
literature; however, a right VCP associated with cardiovocal syndrome is extremely rare. This 
report describes one such case of right VCP caused by a right aortic arch (RAA) with a Kommerell 
diverticulum (KD), diagnosed on CT angiography (CTA).

Patient presentation
A 20-year-old female presented with progressive hoarseness of voice over 4–5 years, which had 
worsened in the last 3 months. She had no symptoms of dysphagia or dyspnoea. There was no 
history of cough, coryza, loss of weight, choking episodes or tuberculosis contact. History of any 
vocal abuse or previous surgery was absent. On clinical examination, there was no palpable mass 
or lymph node in the neck region. Fiberoptic indirect laryngoscopy revealed a paramedian 
position and restricted movement of the right vocal cord with a phonatory gap, suggesting right 
VCP. Subjective voice analysis showed low pitch and tone, voice quality was breathy and 
decreased maximum phonation duration was observed for sustained vowels.

On imaging work-up, the chest radiograph revealed a RAA. Contrast-enhanced computed 
tomography (CECT) of the neck demonstrated thickening and medial rotation of right 
aryepiglottic fold, an enlarged right pyriform sinus, dilatation of the right laryngeal ventricle 
and anteromedial displacement of the right arytenoid with a relatively medial position of the 
posterior margin of the right vocal cord, consistent with right VCP (Figure 1). No abnormal 
enhancement or mass was seen in the neck. 

CTA of the thoracic aorta performed for the evaluation of an aortic arch anomaly revealed a 
RAA. There was an abnormal out-pouching from the aorta representing a KD, measuring 3 cm 
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in diameter at its origin, and the left subclavian artery was 
seen originating from the KD. The first branch to originate 
from the RAA was the left common carotid artery followed 
by the right common carotid artery and right subclavian 
artery (RSA) (Figure 2 and Figure 3). An aberrant left 
subclavian artery (ALSA) was seen arising as a fourth 
branch and revealed a retrotracheal and retro-oesophageal 
course. Mass effect was noted with anterior displacement 
of the trachea and oesophagus, secondary to the KD 
(Figure 2). Additional findings of a midline descending 
thoracic aorta, small calibre left common carotid artery with 
a low bifurcation and direct origin of the left vertebral 
artery from the KD were present (Figure 3). No other 
concomitant cardiac abnormality was seen. 

A variant course of the right RLN hooking around the 
RAA was suspected, and the diagnosis of a right VCP 
palsy secondary to compression of the right RLN related 
to a RAA and KD was inferred based on imaging and 
anatomical correlation. The patient was referred to a 
cardiovascular surgeon but declined surgical intervention 
and was advised regular clinical and yearly imaging 
follow-up. The patient’s symptoms remained stable at 
the 6-month follow-up.

Discussion
Cardiovocal syndrome associated with left VCP has been 
widely described in the literature resulting from compression 

of the left RLN at the aortopulmonary window. However, 
cardiovocal syndrome associated with a right VCP is atypical, 
and only a few cases have been documented.1,3,4,5

FIGURE 1: (a, b) Axial contrast-enhanced computed tomography (CECT) neck 
demonstrates dilatation of the right laryngeal ventricle (blue arrow), relative 
medial position of the right vocal cord (VC) (green arrow), dilatation of the right 
pyriform sinus (red star) and medial rotation of the thickened right aryepiglottic 
fold (yellow arrow), consistent with right vocal cord palsy. (c) Reformatted 
coronal CECT neck shows dilatation of the right laryngeal ventricle (blue arrow), 
increased concavity of the angle between the undersurface of the right VC and 
the right lateral wall of the larynx representing loss of the right subglottic arch 
(green arrow). Normal subglottic arch on the left side (red arrow). 

a b

c

MIP, maximum intensity projection; CTA, CT angiography; RAA, right aortic arch; ALSA, 
aberrant left subclavian artery; KD, Kommerell diverticulum; RLN, recurrent laryngeal 
nerve.

FIGURE 2: (a, b) Reformatted MIP coronal CTA images show a RAA and the 
origin of the right common carotid artery (red arrow) and right subclavian 
artery (purple arrow); The ALSA (green arrow) is arising as the fourth branch 
with an abnormal outpouching of the aorta at its origin, representing a KD 
(red star). (c) Axial CTA image reveals the KD (red star) causing anterior 
displacement of the trachea and oesophagus. The blue arrow demarcates 
the left common carotid artery just after its origin. (d) Diagrammatic 
illustration of the RAA with the ALSA arising from the KD and the expected 
site of compression of the right RLN, with a variant course, between the RAA 
and trachea.

a b

c d
Trachea

Oesophagus

Origin of
aberrant
le� subclavian
arteryKommerell’s

diver�cum

Origin of right
subclavian artery

Right recurrent
laryngeal nerve

Origin of right
common caro�d

artery

Origin of le� common
caro�d artery

Right aor�c arch

Site of compression of the right recurrent laryngeal
nerve between the right aor�c arch and the trachea

RAA, right aortic arch; ALSA, aberrant left subclavian artery; KD, Kommerell diverticulum.

FIGURE 3: (a, b, c, d) 3D volume-rendered CT angiography of the thoracic aorta 
demonstrates a RAA with the left common carotid artery (blue arrow) originating 
as the first branch, followed by the right common carotid artery (red arrow) and 
the right subclavian artery (purple arrow); The ALSA (green arrow) originates 
from the KD (red star) as last branch. The left vertebral artery (pink arrow) is also 
seen arising from the KD.
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The left RLN is more susceptible to injury than the right 
RLN because of its relatively long course, and proximity to 
the mediastinum, lymph nodes and aortic arch.6 The left 
RLN emerges from the left vagus nerve at the level of aortic 
arch, hooks back posteriorly and ascends through the 
superior mediastinum to reach the tracheo-esophageal 
groove.2,3 The right RLN arises from the right vagus nerve at 
the root of the neck and after crossing the first part of the 
RSA, loops back to follow a course between the trachea and 
the oesophagus4,5 (Figure 4). 

On review of the literature, only a single case of right 
VCP associated with an aneurysm of the brachiocephalic 
trunk and RSA was noted.7 The remaining cases were 
associated with a RAA with or without an aortic 
diverticulum.1,3,4,5 The anatomical variant of the right RLN 
originating in the thorax and hooking around the RAA 
instead of the RSA was suspected in these cases, making it 
susceptible to compression injury. Both Yan et al. and 
Bhatnagar et al. also reported the same unusual course of the 
right RLN associated with the RAA in cadaveric studies.8,9 
Although the current case lacks direct visualisation or 

electrophysiological confirmation, the imaging findings and 
literature on cadaveric studies support the presence of a 
variant course of right RLN hooking around the RAA, and 
making it susceptible to compression between the RAA and 
the trachea, accounting for the patient’s symptoms.

A RAA is generally asymptomatic with an incidence of 
0.1% in the general population, resulting from abnormal 
involution of left fourth branchial arch artery during 
embryonic development.10 A RAA with an ALSA 
originating from a KD, as was seen in this case, is the most 
common variant.10,11 In this variant, a segment of the left 
dorsal aorta persists as an out-pouching from the RAA, 
also known as a KD, which typically has an oblique retro-
oesophageal course and gives rise to the ALSA. The left 
ductus arteriosus or left ligamentum arteriosum forms the 
vascular ring in these cases, which can lead to airway or 
oesophageal compression.11 These patients are usually 
asymptomatic but sometimes may present with symptoms 
of dysphagia, dyspnoea and cough because of compression 
of the trachea or oesophagus, depending on the tightness 
of the vascular ring.11 However, no such symptoms were 
present in the current case, where the presenting symptom 
was hoarseness. The acute angulation of the RAA with the 
trachea because of the midline position of descending 
aorta and the mass effect by the KD, probably contributed 
to the compression of the right RLN between the RAA and 
trachea, rather than the constriction by a vascular ring.

Vocal cord palsy is usually diagnosed on clinical and 
laryngoscopic examination. Imaging is required to determine 
the underlying cause or to evaluate for suspected pathology 
causing the VCP. CT is the ideal modality to evaluate the 
larynx and is preferred to exclude distal vagal neuropathy 
involving the RLN. MRI is preferred if central or proximal 
vagal neuropathy is suspected, to localise the lesion at the 
brain stem or at the skull base. 

Treatment of RAA with a KD depends on the severity of 
patient symptoms, anatomy, size of the KD, presence of 
associated thoracic aneurysm and complications like aortic 
dissection or rupture. Surgery is recommended if the KD 
diameter is at least 3 cm at the origin, the total aortic diameter 
is at least 5 cm at the level of KD or any increase in size of the 
diameter more than 0.5 cm per year. Open surgery with 
division of the ligamentum arteriosum with excision and 
oversewing of the KD is performed in early cases, while excision 
of the aneurysmal segment with aortic reconstruction and 
graft interposition is preferred in complex cases with a large 
KD. Endovascular treatment with total endovascular aortic 
repair using stent grafts or hybrid repair like carotid to 
subclavian artery bypass followed by endovascular treatment, 
is less invasive than open surgery; however, the choice is 
dependent on clinical situations and anatomical factors.12 

A significant limitation of this report is the lack of long-term 
follow-up data, as the patient declined surgical intervention 

RLN, recurrent laryngeal nerve; RAA, right aortic arch.

FIGURE 4: (a) Diagrammatic illustration of the normal course of the recurrent 
laryngeal nerves. (b) Diagrammatic illustration of a variant course of the 
right RLN in the presence of a RAA. In its variant course, the right RLN 
originates in the thorax, hooks around the RAA instead of the right subclavian 
artery and ascends into the tracheo-esophageal groove. This variant course 
of the right RLN makes it susceptible to compression between the RAA and 
the trachea.
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and was followed up for only 6 months, during which time 
the symptoms remained stable.

Conclusion
A RAA with a KD associated with a right VCP should be 
considered as a cause of cardiovocal syndrome. This 
condition merits timely diagnosis and management, because 
of the associated morbidity from compression of the 
mediastinal structures and mortality from aortic dissection 
or rupture.
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