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CARDIAC SURGERY:
WHAT CAN YOU DO IN YOUR PRACTICE?
Cardiac surgery is one of the least commonly performed types of surgery in veterinary
medicine. Open cardiac surgery necessitates that circulation be arrested during the
procedure by inflow occlusion or cardiopulmonary bypass. Ligature placement using
hand ties are useful in such situations and the ability to place hand-tied knots (vs.
instrument tieing) should be considered a fundamental skill for cardiac surgeons.
Secure knot tieing is critically important to successful cardiac surgery.
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PATENT DUCTUS ARTERIOSUS
PDA is the most common congenital
heart defect of dogs; it also occurs
in cats. PDA causes a left-toright shunt that results in volume
overload of the left ventricle and
produces left ventricular dilation
and hypertrophy. Progressive
left ventricular dilation distends
the mitral valve annulus causing
secondary regurgitation and
additional ventricular overload. This
severe volume overload leads to
left-sided congestive heart failure
and pulmonary edema, usually
within the first year of life. Atrial
fibrillation may occur as a late
sequela due to marked left atrial
dilation.
Surgical treatment
Surgical correction of PDA is accomplished by ligation of the ductus arteriosus.
Ligation of PDA is considered curative and should be performed as soon as possible
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after diagnosis. Secondary mitral regurgitation usually regresses after surgery due to
reduction in left ventricular dilation. Inadvertent ductal rupture during dissection is
the most serious complication associated with PDA repair. The risk of this complication
decreases as the surgeon’s experience increases. Small ruptures, especially those on
the back side of the ductus, often respond to gentle tamponade, but will enlarge and
worsen if dissection is continued. Large ruptures must be controlled immediately with
vascular clamps and then repaired with pledget-buttressed mattress sutures. Once
bleeding is controlled, a decision must be made whether to continue surgery, or to
abandon surgery in favor of repair at a later time. Second surgeries are more difficult
due to adhesions at the surgical site, so complete occlusion should be attempted during
the initial procedure, if possible. Often, simple ductal ligation is not possible after a
rupture has occurred. In such instances, surgical alternatives include ductal closure with
pledget-buttressed mattress sutures or ductal division and closure between vascular
clamps. The divided ductal ends are closed with a continuous mattress suture oversewn
with a simple continuous pattern. Ductal closure without division is safer than surgical
division, but re-cannulation of the ductus may occur. Because ductal division requires
added technical expertise, it should be undertaken only by experienced surgeons.
SURGICAL TECHNIQUE
Perform a left 4th space intercostal thoracotomy. Identify the left vagus nerve as it courses
over the ductus arteriosus and isolate it using sharp dissection at the level of the ductus.
Place a suture around the nerve and gently retract it. Isolate the ductus arteriosus by bluntly
dissecting around it without opening the pericardial sac. Pass a right-angle forceps behind
the ductus, parallel to its transverse plane, to isolate the caudal aspect of the ductus. Then,
dissect the cranial aspect of the ductus by angling the forceps caudally approximately 45
degrees. Complete dissection of the ductus by passing forceps from medial to the ductus
in a caudal to cranial direction. Grasp the suture with right-angle forceps. Slowly pull the
suture beneath the ductus. If the suture does not slide easily around the ductus, do not force
it. Regrasp the suture and repeat the process, being careful not to include surrounding soft
tissues in the forceps. Pass a second suture using the same maneuver. Alternatively, the
suture may be passed as a double loop and the suture cut so that you have 2 strands. Slowly
tighten the suture closest to the aorta first. Then, tighten the remaining suture.
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VASCULAR RING ANOMALIES
The most common type of vascular ring anomaly is a persistent fourth right aortic arch,
right dorsal aortic root, and rudimentary left ligamentum arteriosum (left sixth arch).
The left pulmonary artery and the descending aorta are connected by the ligamentum
arteriosum. The esophagus is encircled by the ligamentum arteriosum (or patent ductus
arteriosus) on the left, the base of the heart and pulmonary artery ventrally, and the
aortic arch on the right. The esophagus is constricted by this vascular “ring” and begins
to dilate cranially as food accumulates. Food not passing beyond the constriction is
intermittently regurgitated. Chronic regurgitation predisposes to aspiration pneumonia.
Approximately 95% of those diagnosed with vascular ring anomalies will have a
persistent right aortic arch (PRAA).
SURGICAL TREATMENT
Some surgeons attempt to decrease esophageal lumen size if the esophagus is
severely dilated and not expected to return to normal size. This is accomplished by
placing a series of nonpenetrating “plication” or “gathering” sutures in the accessible
lateral esophageal wall. Alternatively a portion of the esophagus may be resected.
These techniques are not recommended routinely because they increase the risk of
complications.
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Surgical transection of the constricting structure(s) is recommended before esophageal
dilatation becomes severe. Perform a lateral thoracotomy at the left fourth (fifth)
intercostal space for patients with PRAA. Pack the cranial lung caudally to expose the
mediastinum dorsal to the heart. Identify the aorta, pulmonary artery, ligamentum
arteriosum, vagus, and phrenic nerves. Identify the anomalous structure(s). If a persistent
left cranial cava is present, dissect and retract the vena cava to improve visualization. If a
prominent hemiazygous vein is also present, dissect, ligate, and divide it. If a constricting
subclavian artery is identified, isolate, ligate, and transect it. Incise the mediastinum, dissect,
and elevate the ligamentum arteriosum. Double ligate the ligamentum arteriosum and
then transect it. Pass a ballooned catheter or large orogastric tube through the constricted
esophagus to aid identification of constricting fibrous bands and to dilate the site. Dissect
and transect these fibrous bands from the esophageal wall. Lavage the area, reposition the
lung lobes, place a thoracostomy tube if necessary, and close the thorax routinely.
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