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ABSTRACT

Background: Vascular ring anomaly is considered a hereditary change. It occurs when the fourth right aortic arch persists
instead of the fourth left aortic arch, forming a vascular ring that compress the esophagus causing esophageal dilatation
cranial to the compression site. Diagnosis is based upon anamnesis, physical examination, clinical signs and complementary
exams (radiograph, complete blood count and biochemical tests). The clinical treatment is inadequate, since the dilatation
persists and tends to progress causing irreversible tissue injury. Surgical correction is indicated and consists of the arterial
ligament resection and correction of the esophageal stenosis.

Case: The objective of the current study is to report two case of persistence of right aortic arch in two cats referred to the
Veterinary Hospital of the Federal University of Santa Maria. On physical examination the patients were alert, in good
nutritional status, adequately hydrated and presented normal colored mucous membranes. Each animal underwent radiog-
raphy and esophagogram with barium sulphate. The exam demonstrated partial esophageal dilation cranial to the cardiac
silhouette, suggestive of vascular ring anomaly. An exploratory thoracotomy was performed in order to achieve the definitive
diagnosis. The arterial ligament was resected and esophageal stenosis corrected. Anesthesia, surgery and the postoperative
period undergo without any complications. Patients remained hospitalized in the first 24 h for observation and were dis-
charged after this period. Ten days surgery they returned for revaluation and removal of the skin suture. Four months after
the surgical correction the animals underwent a new radiography and esophagogram examination. Radiographic findings
evidenced persistence of esophageal dilation and narrowing of the esophageal lumen. Patients were evaluated periodically
up to 10 months after surgery, verifying excellent quality of life and remission of clinical signs.

Discussion: Vascular ring anomalies affects both dogs and cats, occurring more commonly in purebred dogs than in mixed
breed. The literature reports cases in young Siamese and Persian cats, although the absolute numbers are insufficient to
make conclusions about the racial predisposition. This case report enrolled two cases of PRAA in adult mixed breed cats
(one male and one female from the same litter). Surgical correction is the recommended treatment for PRAA, either con-
ventional or minimally invasive techniques. To assist the dissection of the fibrous ring and correction of esophageal stenosis
we utilized a 22 Fr Foley catheter, introduced through the oral cavity to the esophageal stenotic area. The inflation of the
balloon on the constricted area allows visualization of residual fiber rings and facilitates its dissection and removal. The
PRAA mortality is associated with late diagnosis and the coexistence of aspiration pneumonia. Therefore, surgery should
be performed as soon as possible after the onset of clinical signs, in order to reduce damage to the esophageal muscles and
nerves. It is estimated that 80% of cases survived the postoperative period. In both cases, no clinical signs were observed,
and there was a reduction of the esophageal diameter compared with the previous dilation, as well as better esophageal
transit. Ten months after surgery, the animals returned for revaluation, presenting adequate body development and good
quality of life. As shown in this case report, surgical intervention allowed for the accurate diagnosis and correction of
PRAA in cats, with remission of clinical signs and full recovery of the animal.
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INTRODUCTION

Vascular rings are congenital malformations
of great vessels and their branches, that surround
the trachea and the esophagus, causing esophageal
obstruction signals [11,16]. The persistent right aortic
arch (PRAA) occurs when the fourth right aortic arch
persists instead of the left, which forms the aorta. It
is the most common type in dogs, accounting for ap-
proximately 95% of cases reported in the literature.

This anomaly usually causes extraluminal
esophageal compression at the level of the heart base.
The constriction causes a secondary megaesophagus,
usually located cranial to the compression [7,19]. Clini-
cal signs of vascular ring anomalies are mainly caused
by esophageal stenosis.

As PRAA is arare anomaly in cats, the veteri-
nary literature lacks in information about successful
outcome for this clinical condition. The objective of
this study is to report the successful surgical correction
of esophageal stenosis caused by vascular ring in two
adult cats from the same litter.

CASE

Two mongrel cats, one male and one female,
from the same litter, with two years old, weighing 3
kg each, were referred for clinical care at Veterinary
Hospital of the Federal University of Santa Maria
presenting episodes of regurgitation of semi-digested
food and, occasionally, diarrhea. The owners reported
volume increase in the cervical region, mostly after
feeding, which disappeared after massage.

On physical examination the patients were
alert, in good nutritional status, adequately hydrated
and presented normal colored mucous membranes.
Each animal underwent radiography (Figure 1A) and
esophagogram (Figure 1B) with barium sulphate!
(Bariogel®-2 mL kg!'). The exam demonstrated partial
esophageal dilation cranial to the cardiac silhouette,
suggestive of vascular ring anomaly.

A complete blood count (CBC) and biochemi-
cal tests (glucose, blood urea nitrogen, creatinine, total
protein, albumin, alkaline phosphatase, ALT and ALP)
were performed. These values were within published
reference intervals. According to the anamnesis, clini-
cal signs and radiographic findings, the presumptive
diagnosis was esophageal dilatation secondary to vas-
cular ring anomaly. An exploratory thoracotomy was
performed in order to achieve the definitive diagnosis.

Anesthetic and surgical techniques were
similar for both cats. The pre-anesthetic medication
consisted of morphine sulphate' (Dimorf® - 0.4 mg
kg, i.m.). Cefalexin® (Cefalotil® - 30 mg kg™, i.v.) was
administered as prophylactic antibiotic therapy 30 min
before surgery, followed by metamizole® (Febrax®- 25
mg kg, i.v.). Anesthesia was induced with diazepam*
(Diazepam® - 0.3 mg kg'', i.v.) and propofol' (Propo-
van® - 4 mg kg'!, i.v.), maintained with isoflurane’
(Isoflurane®) vaporized in 100% oxygen through a non-
rebreathing system. Analgesia was achieved through
blockade of the intercostal nerves with lidocaine with-
out epinephrine! (Xylestesin®-4 mg kg™') and constant
rate infusion of lidocaine chloride! (Xylestesin®- 50 ug
kg! min) and morphine (Dimorf® — 3.3 ug kg! min)
at a rate of 6 mL kg™ hr'.

Then, each patient was positioned in right lat-
eral recumbency, proceeded antisepsis of the surgical
field with alcohol chlorhexidine® (Clorexidina®) and
delimitation with surgical cloths, followed by thora-
cotomy in the fourth left intercostal space. By accessing
the thoracic cavity, esophageal dilatation (Figure 2A)
and constriction ring (verifying persistent right aortic
arch) were identified. Divulsion (Figure 2B) and expo-
sition of the ligamentum arteriosum were performed
with a Mixter forceps, two ligatures were made with
3-0 polypropylene (Figure 2C) (one close to the aorta
and one close to the pulmonary artery), followed by
section of the ligament with Potts scissors (Figure 2D).

The esophageal stenosis was dilated with a
Foley catheter by positioning its balloon caudally to
the constriction point. The surgeon verified the correct
position and then inflated the balloon with 10 mL of
saline and directed the catheter cranially, emptying the
cranial portion of the esophagus. For thoracorraphy, the
ribs were approached with nylon 0 suture pattern and
intrathoracic negative pressure restored through posi-
tive pressure ventilation during the last suture stitch.
The scalene, ventral and serratus anterior muscles were
individually sutured with polyglactin 910 3-0 simple
continuous pattern and the skin with nylon 4-0 Wolff
pattern.

The postoperative analgesia consisted of tra-
madol' (Tramadol® - 3 mg kg!, TID, v.0.) for three
days; metamizole® (Febrax® - 25 mg kg!, BID, v.0.)
for five days and meloxicam® (Maxican® — 0.1 mg kg
I, SID, v.0.) for two days. The animals were fed four
hours after surgery with small amounts of a pasty ration
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mixture. Patients remained hospitalized in the first 24 h
for observation and were discharged after this period.
They received pasty ration four times a day for three
weeks. After the third week, normal ration was gradu-
ally introduced in the diet. Skin suture was removed
10 days after surgery.

Four months after the surgical correction the
animals underwent a new radiography and esophago-
gram examination. Radiographic findings evidenced
persistence of esophageal dilation cranial to the cardiac
silhouette and narrowing of the esophageal lumen
through the base of the heart (Figure 1C). Ten minutes
after contrast administration, small amount of barium
sulfate still was in the thoracic esophagus, but most
part was observed in the stomach, suggesting adequate
progression (Figure 1D).

Patients were evaluated periodically up to 10
months after surgery, verifying excellent quality of life
and remission of clinical signs. The animals were fed
with normal ration in a vertical position.

DISCUSSION

Vascular ring anomalies affects both dogs
and cats, occurring more commonly in purebred dogs
than in mixed breed. Veterinary literature found by
the authors reports that large breeds such as German
Shepherd, Irish Setter and Boston Terriers weigh-
ing more than 15 kg represents 92% of the cases
[1,12,15,17,18,20].

In cats, the exact incidence of PRAA is un-
known. Differently from dog, it is a rare condition,
without predilection for race or weight [13]. The litera-
ture reports cases in young Siamese and Persian cats,
although the absolute numbers are insufficient to make
conclusions about the racial predisposition [4,15].
However, the authors reports two cases of PRAA in
adult mixed breed cats (one male and one female from
the same litter). The authors are unaware of reports in
veterinary literature about successful outcome in cats
affected with PRAA.

Surgical correction is the recommended treat-
ment for PRAA, either conventional (thoracotomy)
or minimally invasive techniques (thoracoscopy)
[19]. The thoracoscopy technique is related to better
visualization of structures, minor surgical wound and
less pain and postoperative discomfort. However, in
this report, we performed the conventional technique,
which was effective in the treatment of the disease.

v

Figure 1. (A) Lateral radiograph suggestive of esophageal dilation
cranial to the cardiac silhouette. (B) Esophagogram with barium
sulphate demonstrating the partial esophageal dilation and cranial
cardiac silhouette. (C) Esophagogram performed four months after
surgery, persistence of partial esophageal dilation with difficult
passage of contrast to the stomach five minutes after administration.
(D) Ten min after barium administration, most part was observed
in the stomach, suggestive of adequate progression. * Red arrows
showing stenosis and red circles showing the stomach content.
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Figure 2. (A) Esophageal dilatation (arrow) can be observed after
intercostal thoracotomy (4th space). (B) Identification and exposure
of the arterial ligament (arrow) with Mixter forceps for posterior
ligature. (C) Two ligatures were made with polypropylene 3-0,
one near to the pulmonary artery and one close to the aorta. (D)
Section of the arterial ligament with Potts scissors.

To assist the dissection of the fibrous ring and
correction of esophageal stenosis, Ellison [4] described
the technique with a 22 Fr Foley catheter, introduced
through the oral cavity to the esophageal stenotic area.
The inflation of the balloon on the constricted area al-
lows visualization of residual fiber rings and facilitates
its dissection and removal. The passage of the inflated
cuff cranially through the constriction further helps
dilate the stenosis and improves esophageal transit.
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The PRAA mortality is associated with late
diagnosis and the coexistence of aspiration pneumo-
nia. Therefore, surgery should be performed as soon
as possible after the onset of clinical signs, in order to
reduce damage to the esophageal muscles and nerves.
In this report, although being diagnosed with two years,
cats had excellent recovery after surgery, as well as
absence of complications such persistent regurgitation
and aspiration pneumonia [9].

Complications are common in cases of PRAA
due to malnutrition, weakness and aspiration pneu-
monia [6,13]. Nevertheless, it is estimated that 80%

ter the procedure, the animals returned for revaluation,
presenting adequate body development and according
the owners, normal quality of life.

As shown in this case report, surgical interven-
tion allowed for the accurate diagnosis and correction
of PRAA in cats, with remission of clinical signs and
full recovery of the animal.
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of cases survived the postoperative period. However,
there are numerous studies that report the death of
patients in both the trans and postoperative period.
[3,8,10,14,19,21]. In both cases, no clinical signs were
observed, and there was a reduction of the esophageal
diameter compared with the previous dilation, as well
as better esophageal transit (Figure 1D). Ten months af-
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