Case Report Rapport de cas

Surgical correction of an aberrant right subclavian artery in a dog

Hun-Young Yoon, Soon-wuk Jeong

Abstract — A diagnosis of an aberrant right subclavian artery was made in a 3-month-old Boston terrier. Surgical

correction was performed after confirming adequate collateral circulation. Reports of surgical correction and

evaluation of the perioperative thoracic limb blood pressure are rare in dogs.

Résumé — Correction chirurgicale d’une artére sous-claviére aberrante droite chez un chien. Un diagnostic

d’une artére sous-claviere droite aberrante a été posé chez un terrier de Boston 4gé de 3 mois. La correction

chirurgicale a été réalisée apres confirmation d’une circulation collatérale adéquate. Les rapports de correction

chirurgicale et d’évaluation périopératoire de la pression artérielle des membres thoraciques sont rares chez les chiens.
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V ascular ring anomalies are congenital malformations of the
great vessels and associated structures that cause constric-
tion of the thoracic esophagus and clinical signs of esophageal
obstruction (1,2). Types of vascular rings reported in the dog are
persistent right aortic arch with a left ligamentum arteriosum,
persistent right aortic arch with an aberrant left subclavian
artery, persistent right aortic arch with a combination of a
left ligamentum arteriosum and an aberrant left subclavian
artery, double aortic arch, persistent right ductus arteriosus,
and aberrant right subclavian artery (3). An aberrant right
subclavian artery arises distal to the left subclavian or from a
bisubclavian trunk instead of arising from the brachiocephalic
trunk and crossing beneath the esophagus (4). An aberrant right
subclavian artery then passes to the right pectoral limb, dorsal
to the esophagus that is constricted on its dorsal aspect (5).
Symptomatic aberrant right subclavian arteries typically arise
from normal left aortic arches rather than from persistent right
aortic arches (4). Some dogs with an aberrant right subclavian
artery have postprandial regurgitation resulting in episodes of
aspiration pneumonia and in death; however, the anomaly may
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be an incidental finding not associated with clinical problems
(2,5-7).

Reports of surgical correction of aberrant right subclavian
arteries are rare (8). This report describes the successful surgi-
cal correction of esophageal constriction due to an aberrant
right subclavian artery, using intraoperative measurement of
pectoral limb blood pressure to ensure adequate perfusion after
subclavian artery ligation.

Case description

A 3-month-old, sexually intact female Boston terrier weighing
1.2 kg was referred to The University of Missouri-Columbia
Veterinary Teaching Hospital for evaluation of regurgitation
of undigested food. The owner described onset of regurgita-
tion after eating solid food over the past several weeks. On
initial presentation, the dog appeared malnourished. There
was no evidence of heart murmurs, coughing, or respiratory
distress. Lateral thoracic radiographs revealed soft tissue opac-
ity with mottled air lucency cranial to the heart and the trachea
was ventrally displaced within the cranial thorax (Figure 1).
Ventrodorsal radiographs revealed widening of the cranial
mediastinum. Cardiovascular structures were unremarkable. No
definitive radiographic evidence of pneumonia was observed.
Positive contrast esophagogram using a barium sulfate liquid
(10 mL; E-Z-EM, Lake Success, New York, USA) demonstrated
a dilated esophagus within the cranial thorax and esophageal
constriction at the base of the heart (Figures 2a, 2b). A tentative
diagnosis of vascular ring anomaly was made.

The patient was premedicated for surgery with buprenor-
phine (Buprenorphine; Bedford Labs, Bedford, Ohio,
USA), 0.01 mg/kg body weight (BW), IM, glycopyrrolate
(Glycopyrrolate; American Regent, Shirley, New York, USA),
0.01 mg/kg BW, IM, and acepromazine (Promace; Ayerst
Laboratories, Rouses Point, New York, USA), 0.05 mg/kg
BW, IM, followed by induction of anesthesia with propo-
fol (Diprivan; Astra Zeneca Pharmaceuticals, Wilmington,
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Figure 1. Radiographic findings in a dog that had been referred
because of regurgitation after eating solid food. The wide arrow
indicates soft tissue opacity with mottled air lucency cranial

to the heart. The narrow arrow indicates the trachea ventrally
displaced within the cranial thorax.

Delaware, USA), 6 mg/kg BW, IV. The patient was intubated
and anesthesia was maintained with isoflurane (Isoflurane;
Hospira, Lake Forest, Illinois, USA) and oxygen. Lactated
Ringer’s solution was administered intravenously at a rate of
5 mL/kg BW/h until completion of the surgical procedure.
The patient received cefazolin (Cefazolin; West Pharmaceutical,
Eaton Town, New Jersey, USA), 20 mg/kg BW, IV at the time
of induction of anesthesia. Exploratory thoracotomy was per-
formed on the day following admission. The patient was posi-
tioned in right lateral recumbency and a left-sided 4th intercos-
tal thoracotomy was performed. Before incising the intercostal
muscles, the area around the intercostal nerves was injected
with 0.25 mL of 0.25% bupivacaine to provide intra- and post-
operative analgesia. The left cranial lung lobe was packed off
caudally with a gauze square. Further careful blunt dissection
identified 3 vessels coming from the aortic arch (Figure 3). The
brachiocephalic artery and left subclavian artery were in nor-
mal position with an extraneous artery leaving the aortic arch
caudal to the left subclavian artery (Figure 3). The aorta and
the esophagus appeared to be in normal relation to each other.
The definitive diagnosis of aberrant right subclavian artery was
made. The aberrant right subclavian artery was carefully isolated
with a right-angle forceps by bluntly dissecting around it. Two
circumferential sutures of 2-0 silk (Ethicon, New Jersey, USA)
were placed around the aberrant right subclavian artery, first on
the aortic side then on the distal side.

To determine if sufficient collateral circulation was provided
to the right thoracic limb, the aberrant right subclavian artery
was completely occluded using digital pressure with a thumb
and index finger. The radial pulse, which had been palpable,
could no longer be felt when the right subclavian artery was
occluded. To estimate systolic blood pressure, a Doppler flow
probe was placed on the palm of each pectoral limb. The occlud-
ing cuff was secured proximally to the Doppler flow detec-
tor. The measurements of blood pressure were made 3 times
and the median values were recorded. The blood pressure

1116

Figure 2. Positive contrast esophagogram. (a), (b) — A dilated
esophagus within the cranial thorax is observed cranial to the
heart. Esophageal constriction is remarkable at the base of the
heart.

before occlusion using digital pressure was 130 mmHg in
both thoracic limbs. The blood pressure values after occlusion
were 140 mmHg and 120 mmHg in the left and right limbs,
respectively, confirming adequate collateral circulation. The
2 circumferential sutures were tightened: the suture closest to
the aorta first and then the remaining suture. Two transfixing
ligatures were placed between the 2 circumferential sutures
with 3-0 poliglecaprone 25 (Monocryl; Ethicon). The aberrant
right subclavian artery was transected between the transfixing
ligatures. A large esophageal stethoscope was inserted caudally
into the esophagus where remaining constricting fibrous bands
were located at the caudal extent of the previously constricted
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Figure 3. Surgical findings. The brachiocephalic artery (BC) and
left subclavian artery (LS) are coming from the aortic arch (AO)
with an extraneous artery (RS: right subclavian artery) leaving the
aortic arch caudal to the left subclavian artery. Cranial is to the
left, and dorsal is to the top of the figure.

site. The fibrous bands were isolated and transected carefully
to avoid penetrating the thin-walled esophagus. The large
esophageal stethoscope was passed beyond the constricted area
and back to ensure adequate dilation.

A thoracostomy tube was placed through the 6th intercostal
space and the thorax closed in a routine manner. Air was manu-
ally evacuated from the thoracic cavity and the thoracostomy
tube was removed. A buprenorphine (0.04 mg/kg BW/day IV;
Hospira) constant rate infusion for 18 h was used to control
pain. The patient received tramadol (1 mg/kg t.i.d, PO; Pfizer,
New York, USA) for 7 d after the surgery.

The dog was fed canned puppy food every 4 h during the
day, and was held in an elevated position for 15 min after each
feeding. The time between feedings increased over the next
4 wk. Two months after surgery there was no evidence of ventral
displacement of the trachea on lateral thoracic radiography.
The owner reported that the dog occasionally regurgitated after
meals. Patient follow-up by telephone at 6 mo after surgery
revealed that the dog was clinically normal, active, and exhibited
no evidence of regurgitation.

Discussion

The aberrant right subclavian artery results from abnormal
embryological development of the 4th aortic arch developing
into the adult aortic arch, descending aorta, brachiocephalic
trunk, and right and left subclavian arteries (9,10). Normally,
the right subclavian artery arises from the brachiocephalic trunk
at the level of the first right intercostal space and is continued
by the axillary, internal thoracic, and superficial cervical arteries
with blood supply to the right thoracic limb, ventral thorax, and
superficial neck, respectively (10). Ligation and transection of
the right subclavian artery might result in failure of adequate
circulation to these areas (11). The authors recommend measure-
ment of the affected thoracic limb blood pressure before and
after ligation of the right subclavian artery using digital pressure
to determine if sufficient collateral circulation is provided. In
this report, blood pressure measurement using Doppler was per-
formed before and after occluding the aberrant right subclavian
artery to confirm sufficient collateral circulation.

Two types of surgical repair for the aberrant right subclavian
artery have been described: suture ligature and sectioning of the
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right subclavian artery in dogs and humans (2,4,11) and surgical
revascularization in humans (12,13). In the suture ligature and
sectioning of the right subclavian artery, 2 ligatures are used to
ligate the vessel, followed by transection between them (2,4,11).
The opponents of this method claim that adequacy of collateral
vessels around the shoulder in childhood would not be found in
adulthood, which would lead to trophic changes in the affected
limb. In surgical revascularization, distal anastomosis of the
right subclavian artery with the right carotid artery or ascend-
ing aorta is performed to provide adequate blood supply to the
affected limb (12,13). This technique requires a Dacron graft
bypass between the right carotid artery or ascending aorta and
the right aberrant subclavian artery, axilloaxillary bypass with a
polytetrafluoroethylene graft, or excision of the aberrant artery
aneurysm (12,13). This technique is used in humans but has not
been used therapeutically in dogs. In this case report, sufficient
collateral circulation was confirmed after occlusion of the vessel
using digital pressure, and 2 circumferential and 2 transfixing
ligatures were used, followed by transection between them. In
the veterinary field, the vertebral artery can provide sufficient
collateral circulation after ligation of the aberrant right subcla-
vian artery (4). However, surgical revascularization should be
considered in cases where adequate collateral circulation is not
provided. A study of a large case series is warranted to better
determine the adequacy of collateral circulation in the dog. The
radial pulse might not be an indicator of sufficient collateral
circulation. Herein, the radial pulse was not palpable, but it did
not cause ischemic problems. Doppler measurement performed
after occlusion of the vessel using digital pressure revealed a suf-
ficient blood flow in the affected limb.

Some surgical techniques may increase the likelihood of a
successful surgery. A potential complication of the procedure
performed could be slippage of the circumferential sutures
placed on an aberrant right subclavian artery resulting in life-
threatening hemorrhage. The authors recommend placement
of 2 transfixing ligatures between the circumferential sutures to
avoid inadvertent slippage of the circumferential sutures.

Radiography is valuable for evaluating obstructive disease
and cardiovascular structures as well as indicating the surgical
approach. Occasionally on the ventrodorsal view, the normal
aortic position might help rule out persistent right aortic arch
that is identified on the right side of the esophagus. In this case,
it was not possible to identify the aortic position on the ventro-
dorsal thoracic radiographs due to the dilated esophagus with
soft tissue opacity within the mediastinum. Angiography may
be valuable in determining the type of vascular ring anomaly for
preoperative decision concerning the approach. Anomalies, such
as patients with a normal left aortic arch but abnormal right aor-
tic arch, are best approached by using a right thoracotomy rather
than the more common left approach. In this case, a left lateral
thoracotomy was indicated for the PRAA approach (the most
common type of vascular ring anomoly), and was performed as
the owner did not consent to angiography.

This report describes the successful surgical correction of an
aberrant right subclavian artery and measurement of the thoracic
limb blood pressure perioperatively in a dog. Further study is
required to explore surgical technique selection, based on age for
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artery, and measurement of the pectoral limb blood pressure.

Acknowledgments

This work was supported by the National Research Foundation

Answers to Quiz Corner
Les réponses du test éclaif | bl ko

1. Christiansen KJ, Snyder D, Buchanan JW, Holt DE. Multiple vascular

anomalies in a regurgitating German shepherd puppy. J] Sm Anim Pract

2007;48:32-35.

2. Fossum T'W. Small Animal Surgery. 3rd ed. St. Louis, Missouri: Mosby,

2007:405-409.

3. Ellison GW. Vascular ring anomalies in the dog and cat. Compend

Contin Educ Pract Vet 1980;2:693-706.

4. Slatter D. Textbook of Small Animal Surgery. 3rd ed. Philadelphia,

gl e

Pennsylvania: Saunders, 2003:577-582.

1. <) Postoperative stricture is least likely to occur after incision
in this area.
c) La sténose postopératoire est la moins susceptible de se
produire aprés une incision dans cette région.

2. d) Intrathoracic collapsing trachea is typically associated with
expiratory distress. As the animal makes forced expiratory
efforts, intrathoracic pressure increases dramatically caus-
ing the intrathoracic trachea to collapse.

d) Le collapsus intrathoracique de la trachée est associé de
facon caractéristique a la détresse expiratoire. Comme
l'animal fait des efforts expiratoires forcés, la pression
intrathoracique augmente dramatiquement provoquant
le collapsus intrathoracique de la trachée.

3. c) The tail vein is used for blood collection in cattle but not
in small animals.

c) La veine de la queue est utilisée pour le prélévement

sanguin chez les bovins, mais non chez les petits animaux.

4. ) Bartonella henselae is well-recognized as the etiologic
agent in cat scratch disease, associated with cat bites and
scratches.

e) Le bacille Bartonella henselae est bien reconnu comme
l'agent étiologique de la maladie des griffures du chat
causée par les morsures et les égratignures des chats.

5. <) Many cases recur after surgery.
c) Plusieurs cas peuvent réapparaitre aprés la chirurgie.

6. ) A physical examination will help determine which organ
system(s) is/are involved and can be used to select further
tests.

c) Un examen physique aidera a déterminer le ou les
systéme(s) organique(s) qui est (sont) impliqué(s) et aidera
également a choisir les tests diagnostiques a faire.
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7. ) The most common condition in foals that produces slowly
progressive distension by fluid is rupture of the urinary
bladder, causing uroperitoneum.

e) Chez le poulain, l'affection la plus courante qui produit une
distension lente progressive par du liquide est la rupture
de la vessie, conduisant a un uropéritoine.

8. a) Creatinine concentrations in peritoneal fluid are higher
than normal serum values because of accumulation of
urine in the peritoneal cavity.

a) Les concentrations de la créatinine dans le liquide péri-
tonéal sont plus élevées que les valeurs sériques nor-
males a cause de l'accumulation de l'urine dans la cavité
péritonéale.

9. d) Organophosphates would be expected to cause acute onset
of the signs described.
d) Les organophosphates sont les susceptibles de causer
|'apparition soudaine des signes qui sont décrits.

10. <) Epinephrine (1:1000 solution) administered intravenously

at 1 mL/45 kg (1mL/100 lb) is the treatment for acute
anaphylaxis in cattle.

c) L'épinéphrine (solution 1:1000) administrée par voie
intraveineuse a raison de 1 ml/45 kg (1 ml/100 Ib) est
le traitement indiqué pour 'anaphylaxie aigué chez les
bovins.
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