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Persistent Right Aortic Arch in a Dog
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Introduction

Partial or complete vascular ring anomalies in dogs
are the common causes of congenital esophageal
stenosis. Persistent right aortic arch is the most com-
mon disease of vascular ring anomalies and is diag-
nosed most frequently in young, large-breed dogs™".
Persistent right aortic arch is the disease showing
regurgitation caused by esophageal compression and
secondary megaesophagus with retained right aortic
arch which must be disappeared while developed nor-
mally®”. Other vascular ring anomalies documented as
developing in the dog are double aortic arch and aber-
rant origination of the subclavian arteries, alone or in
combination  with malformation' #3624,
Because these defects are congenital, clinical signs
related to esophageal obstruction and dilatation usu-
ally become evident at the time of weaning®®",
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Usnally clinical complications such as regurgilation
or coughing secondary to aspiration pneumonia are
observed when diet is converted from liquid to solid
food, but in this case regurgitation still exists with
upright feeding of liquid diet after weaning period
around 1-month-old after birth.

Case

A 3-month-old, sexually intact female Schunauzer
was referred for clinical evaluation following chronic
episode of regurgitation, Regurgitation occurred sev-
eral minutes after eating, and ventral bulging of the
neck was observed concomitantly. The owner re-
ported that the problem became progressively worse
over the month. Upright feeding of foods was unsuc-
cessful in diminishing the frequency and scverity of
the regurgitation. The dog showed the regurgitation
even drinking water. Other clinical complication such
as coughing did not exist.
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On physical examination, the dog was emaciated
but alert. Temperature, pulse and respiratory rate were
in normal range.

Thoracic radiography revealed esophageal dilatation
cranial to, and caudal to heartbase and focal narrowing
at heartbase. And trachea was displaced ventrally in
ventro-dorsal view and to right-side in lateral view.
The cranial portion of esophagus was dilated
severely, so it made outpouching and the food accu-
mulated in this pouch. Usually in initial stage of
megaesophagus secondary to persistent right aortic
arch, the dilatation is seen only cranial to the stricture
and the candal region of csophagus is normal size. In
this case esophagus was dilated generally from cer-
vical lo caudal esophagus except at heartbase(Fig 1).

Fig 1. On thoracic radiography, esophagus was dilated
generally from cervical to caudal esophagus cxcept at
heartbase and trachea was displaced ventrally in lateral
view (A) and o right-side in ventro-dorsal view (B).

Fig 2. On contrast esophagram with barium paste a mark-
edly diluted esophagus with focal stenosis and retained
barium especially in the pouch crunial to stenotic region
were observed on lateral view.

Contrast esophagram with barium revealed a mark-
edly dilated esophagus with [ocal stenosis and
retaived barium especially in the pouch cranial to
stenotic region. It was also revealed that esophagus
caudal 1o the stenotic region was also dilated severely
and the motility of esophagus was not observed(Fig
2).

Results of routine hematologic analysis were in
norrnal ranges.

A preliminary diagnosis of persistent right aortic
arch and secondary megaesophagus were made.

A left thoracotomy was perfonmed through the 4th
intercostal space isofluranc(AEmane®, Fort Dodge
Animal Health, USA) anesthesia. Thoracic cavity was
filled with dilated csophagus and the trachea was dis-
placed ventrally. The ligamentum arteriosum was
found on the left lateral aspect of the esophagus. The
esophagus was compressed in a tight vascular ring
formed by the aorta. ligamentum, main pulmonary
artery, and the base of the heart. The ligamentum arte-
riosum was isolaled and divided.

After surgery, the clinical sign such as regurgitation
and bulging at neck were improved slightly but there
was 1o change on radiographic findings. It was con-
cluded that the esophageal dilatalion was sustained
for a prolonged period and severe, so megaesophaguis
with decreased motility was already developed and
foods could not move downward. The stenotic region
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did not return to normal size in spite of surgical cor-
rection of vascular ring. It was presumed that second-
ary stricture caused by irritation with continuous
regurgitation was developed.

Discussion

Persistent right aortic arch represents about 90~
95% of the vascular ring anomalies in dogs’.

Diagnosis of persistent right aortic arch is per-
formed by clinical sign and radiographic examination.
Usually clinical complication is not showed before
wearning. The regurgitation caused by compression is
shown when solid food is given.

Use of ancillary diagnostic aids such as thoracic
radiography, angiocardiography, endoscopy, esophageal
fluoroscopy, CT and MRI are important in establish-
ing the nature and extent of esophageal dysfunction,
differentiating the various forms of vascular ring
anomalies, and in prognostication with respect to
preservation of esophageal motility'*%"%"".

More cormmon causes of regurgitation in dogs are
acute diffuse megaesophagus and acquired stricture
and rare causes are esophageal diverticulum and vas-
cular ring anomalies. Acute diffuse megaesophagus
can be seen with generalized lower motor neuron dis-
orders, neuromuscular junctionopathies, polymyositis,
hypoadrenocorticism, and hypothyroidism and as an
idiopathic disorder’. Acquired strictures usually are
the result of trauma such as from penestrating foreign
bodies or from caustic chemicals’. Esophageal diver-
ticulum can be developed congenital or acquired
form. It caused by protrusion of muscular layers
through weak mucosal membrane.

Differential diagnosis is performed with thoracic
radiography, angiocardiography, endoscopy and eso-
phageal ﬂuoroscopy. Thoracic radiography and contrast
esophagram are the most common diagnostic methods.
In diffuse megaesophagus, radiographic examinations
reveal dilatation of esophageal lumen, gas or food in
esophagus and sometimes trachea-esophageal string
sign. Tn acquired stricture radiography reveals a
stenotic region and secondary esophageal dilatation
cranial to stenotic region. This sign is very similar to
that of vascular ring anomalies. But in vascular ring
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anomalies especially persistent right aortic arch the
stenosis is developed at heartbase and dilatation
appears cranial to heartbase because the right fourth
aortic arch and the left ligamentum arteriosum encircle
the esophagus™ "**15 Aquired stricture develope not
at typical site but traumatized or ivritated site. In
esophageal diverticulum the contrast esophagram
reveals a pouch connected with esophageal lumen.
The definitive diagnosis can be performed with tho-
racotomy but it is too invasive™',

Long term results are poor with medical treatment
of persistent right aortic arch using liquid diets and
supportive care. Thus surgical division of the liga-
mentum arteriosum is the recommended method of
treatment'®**. The ultimate goal of surgical treat-
ment is alleviation of the obstruction and resultant
clinical signs®. However, the esophageal dilatation
rarely resolves completely like this case'®. Duration of
the megaesophagus, age of the dog, size of the dog,
degree of intrinsic motility disorder, presence of sec-
ondary problem such as aspiration pneumonia, and
complete emancipation of the stenosed esophagus are
factors that affect the outcome from surgery=',

On the basis of the results in this case, the degree
of stenosis and dilatation and the duration may be
important factors in the successful long term manage-
ment of dog with persistent right aortic arch. A pervi-
ous study of 191 dogs with persistent right aortic arch
suggested that there was an overall poor prognosis,
even with surgical correction'?. In this case the steno-
sis was not resolved completely in spite of removal
the cause because secondary stricture caused by con-
timious regurgitation persists. Some authors have sug-
gested that age at the time of surgical correction of
persistent right aortic arch is an important factor in
long-term prognosis and it is also presumed in this
case that age and duration influence the progno-
sist 1013 Early surgical intervention has been recom-
mended because it was thought that esophageal
dilatation and motility disorders would worsen and,
possibly, become irreversible if surgery was delayed.
In one study, there was no correlation between age of
patient and prognosis after surgery but the study
agreed that the dog which had an excellent long-term
outcome must have adequate esopbageal motility".
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Conclusion

A 3-month-old, female Schunauzer was referred for
clinical evaluation following chronic episode of re-
gurgitation. Thoracic radiography revealed secvere
esophageal dilatation and trachea was displaced ven-
trally. A surgical correction performed through tho-
racotomy. In this case, there was a little clinical
improvement after surgery due to long duration and
severity of esophageal dilatation. It can be concluded
that radiography and contrast esophagram are useful
method with which persistent right aortic arch can be
diagnosed, secondary megaesophagus and aspiration
pneumonia can be examined and prognosis on the basis
of duration, severity and motility can be expected.
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