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Case description
A 3 year-old male, neutered, domestic shorthair cat was 
presented with a 2 week history of severe regurgitation 
of all ingested food. The cat had a history of a voracious 
appetite and regurgitation of solid food since being 
acquired as a kitten, but was able to consume liquid 
meals without regurgitating until 2 weeks prior to 
presentation.

The physical examination revealed a poor body con-
dition score (BCS 2/9) and a 4 cm firm tubular structure 
in the ventral neck, believed to be within or associated 
with the esophagus. The remainder of the examination 
was unremarkable. As a result of the cat’s fractious 
nature, it was necessary to induce general anesthesia for 
further evaluation. Thoracic radiographs showed severe 
distention of the entire cervical and intrathoracic esoph-
agus to the level of the heart base with heterogeneous 

soft tissue opaque material surrounded by a thin gas rim 
(Figure 1). Differentials for the radiographic findings 
were constriction due to a vascular ring anomaly (VRA), 
most commonly a persistent right aortic arch, a mural 
defect or benign esophageal stricture.

Computed tomographic angiography (CTA) was per-
formed in order to confirm and classify the suspected VRA 
and to determine if surgical correction would be possible. 
The esophagus cranial to the heart base was almost entirely 
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Abstract
Case summary A 3-year-old male, neutered, domestic shorthair cat with a history of chronic regurgitation since 
being obtained as a kitten was presented for weight loss and regurgitation of all ingested food. The cat was in poor 
body condition and had a firm swelling in the ventral neck at the time of presentation. Thoracic radiographs showed 
severe dilation of the entire cervical and cranial intrathoracic esophagus to the level of the heart base. Computed 
tomographic angiography (CTA) showed a persistent right aortic arch with an aberrant left subclavian artery and 
severe dilation of the cervical and intrathoracic esophagus cranial to the heart base. CTA also showed a bicarotid 
trunk and Kommerell’s diverticulum to be present, which are rare vascular structures in the cat. Esophagoscopy 
showed esophageal dilation and multiple compact trichobezoars obstructing the esophagus. Removal of the 
obstructing trichobezoars resulted in resolution of clinical signs, and the cat was able to drink water and eat a 
canned food slurry without regurgitation. Surgical correction was not pursued.
Relevance and novel information Vascular ring anomaly (VRA) should be considered in all cats with a history of 
regurgitation, regardless of their age at the time of presentation. CTA is a valuable diagnostic imaging procedure 
that allows differentiation of a VRA from other causes of esophageal obstruction and provides information about the 
VRA that can be used to determine amenability to surgical correction.
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filled with heterogeneous soft tissue, gas and mineral 
opaque material. At the level of the heart base, the esopha-
gus was focally and concentrically narrowed by the tra-
chea and aorta on the right and the main pulmonary artery 
on the left. The site of constriction was apparent at the ana-
tomic level of the ligamentum arteriosum; however, the 
ligamentum arteriosum could not be specifically identi-
fied on CTA. The aortic arch and proximal descending 
aorta were located just to the right of midline, with the 
distal descending aorta positioned immediately ventral to 
the thoracic spine. A bicarotid trunk and right subclavian 
artery were present, and branched from the aortic arch in 
close succession. The left subclavian artery branched aber-
rantly from the proximal descending aorta. Additionally, 
the origin of the aberrant left subclavian artery from the 
aorta was markedly dilated and then abruptly narrowed 
distally to a normal diameter; this finding is known as 
Kommerell’s diverticulum.1 Although the aberrant left 
subclavian artery created a dorsal indentation in the 
intrathoracic esophagus, it did not appear to be the pri-
mary cause of the constriction. Three-dimensional recon-
struction of the CTA confirmed a type III VRA.2

Esophagoscopy was performed and multiple com-
pact trichobezoars were removed. The esophagus 
remained dilated cranial to the level of the constriction 
and pulsation of the major vessels against the wall of the 
esophagus was observed at the level of the luminal nar-
rowing (see video in the Supplementary material). 
Evidence of mild-to-moderate esophagitis, presumably 
due to stagnation of trichobezoars and putrefaction of 
food, was observed cranial to the constriction. It was 
possible to advance the endoscope past the constriction 
and no gross abnormalities were noted in the stomach.

Following recovery from anesthesia, the cat was able 
to drink water and eat a canned food slurry without 
complication or regurgitation. Surgical ligation and tran-
section of the vascular ring anomaly with concurrent 
endoscopic balloon dilatation of the esophageal stricture 
was recommended as the treatment of choice. The owner 
elected not to pursue further treatment at that time. The 
cat was discharged with instructions to continue feeding 
a canned food slurry in an upright position.

The owner was contacted prior to submission and 
reported that the cat was doing well with multiple small 

Figure 1  (a) Left lateral and (b) ventrodorsal thoracic radiographs. The cervical and thoracic esophagus (dashed lines) is 
severely distended cranial to the carina, displacing the trachea (dotted lines) ventrally and to the right. Note the marked 
leftward deviation of the trachea at the level of the heart base
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feedings of canned food and had not regurgitated since 
discharge.

Discussion
Although VRAs are common in dogs, with several 
reports of diagnosis in adult dogs,3,4 they are uncommon 
in cats and infrequently diagnosed in adult cats. The 
most common feline VRA is persistent right aortic arch 
(PRAA) with a left ligamentum arteriosum; however, 
other described abnormalities include PRAA with coarc-
tation of the aorta at the level of the left ligamentum arte-
riosum,5 double aortic arch,6–8 left aortic arch with right 
ligamentum arteriosum9,10 and PRAA with concurrent 
left cranial vena cava.11 VRAs have also been described 
in non-domestic felids.6,12,13

Recently, CTA has become more widely available as a 
diagnostic modality and has increased the frequency 
and accuracy of diagnosis. CTA proved valuable in this 
adult cat as it could confirm a congenital defect was pre-
sent as the cause of the esophageal constriction and 
allow a surgical procedure to be planned. The vascular 
abnormality known as Kommerell’s diverticulum has 
only recently been described in cats.1 This vascular 

structure is classically defined as a dilation of the aorta at 
the insertion of either the left or right subclavian artery 
that is 1.5 times greater than the diameter of the distal 
subclavian artery.14 The presence of a bicarotid trunk 
branching directly from the aortic arch in this cat is also 
an unusual finding.

The treatment of choice for VRAs in companion ani-
mals is surgical ligation and transection of the anomalous 
vessel(s). If possible, periesophageal fibrosis should be 
reduced, and the stricture site should be dilated intralu-
minally with a balloon dilatation catheter.15 This proce-
dure has traditionally been performed via a thoracotomy, 
but thoracoscopy has also been used, and offers a less 
invasive treatment option.16 Ligation and transection of 
the aberrant left subclavian artery can also be performed 
if the vessel contributes to the esophageal constriction. In 
an effort to decrease the severity of esophageal dilation 
and dysfunction, it is recommended that surgical inter-
vention not be delayed following confirmation of the 
diagnosis. Although surgical correction is the treatment 
of choice, clinical signs may persist even after a success-
ful procedure. Esophageal dilation may cause irreversi-
ble myenteric nerve degeneration and esophageal 

Figure 2  Computed tomographic angiogram. (a,b) Parasagittal and (c) axial planes. Structures of note include the persistent 
right aortic arch (PRAA), bicarotid trunk (BCT), right subclavian artery (RSA), aberrant left subclavian artery (ALSA), 
descending aorta (DAo), esophagus (Es), cranial vena cava (CrVC), pulmonary trunk (PT) and right auricle (RAu)
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hypomotility; however, a 90% or greater recovery rate 
has been reported in dogs.17

Nutritional management is critical in the postopera-
tive period but is rarely successful as a primary treat-
ment for VRA. Many of these patients require lifetime 
management with elevated feedings of canned or puréed 
food in small meals, but it is possible to transition those 
with less severe obstructions to a more solid diet. In 
cases of severe esophageal dysfunction or malnutrition, 
a gastrostomy tube may be necessary to achieve ade-
quate nutritional supplementation.18

Conclusions
Congenital causes of esophageal obstruction should be 
considered in cats presented with a history of regurgita-
tion, regardless of age at the time of presentation. CTA 
confirmed the presence of an extraluminal constriction 
and provided valuable information about the vascular 
anomaly in the event that surgical correction would have 
been pursued. Surgical removal of the extraluminal con-
striction with balloon dilatation of the esophageal stric-
ture was recommended and is considered the treatment 
of choice. However, considering the guarded prognosis 
for return of normal esophageal function in an adult cat 
with chronic esophageal dilation, medical management 
provided a viable alternative for this cat.

Supplementary material  A video is available online show-
ing extraluminal pulsating structures observed at the level of 
the esophageal constriction via endoscopy after trichobezoar 
removal.
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