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Minimally invasive aortic valve replacement through a right thoracotomy is frequently per-
formed in patients with aortic valve disease. The Cor-Knot Device (LSI Solutions) is an auto-
mated fastener that secures valve sutures.

This case report is for a patient who developed postcardiotomy shock during a minimally
invasive aortic valve surgery. The patient was found to have an aortic root dissection involv-
ing 90% of the aortic root circumference, including bilateral coronary ostia. The autopsy
revealed that the aortic damage could be explained by a direct aortic intimal tear from the
distal tip of the device shaft. The device was most likely not in perfect apposition to the sew-
ing ring because of the restricted angle and space between the ribs. (Tex Heart Inst J.
2022;49(6):e207531)

inimally invasive aortic valve replacement through a right thoracotomy has

gained acceptance as an effective procedure to address aortic valve disease.'

During valve surgery, interrupted sutures secure the valve and require 7 to
8 knots. Generally, at least 12 sutures are placed. The Cor-Knot device (LSI Solutions)
secures valve sutures during open and minimally invasive surgery. The device replaces
the usual hand-tied surgical knots, thereby saving operative time. This is especially
helpful in constricted operative fields such as those involving a minimally invasive
approach when knot pushers are necessary.”

The most common complications related to a minimally invasive valve replacement
approach include paravalvular leak, need for a pacemaker, stroke, bleeding, renal fail-
ure, and vascular access complications.> Aortic root dissection is a rare complication
during aortic valve surgery.

In this report, we described a patient whose autopsy confirmed aortic root dissection
with limited flow through the coronary ostium and extensive infarct, which may be
related to the application of the automated fastener device (Cor-Knot) using a right
thoracotomy approach.

Case Report

A 30-year-old male with previous hypertension and diabetes mellitus presented to an
outside hospital with dyspnea and was found to have infective endocarditis complicat-
ed with aortic insufficiency. The patient underwent a minimally invasive aortic valve
replacement through a right thoracotomy, which was converted to a full sternotomy
because of cardiogenic shock that required extracorporeal membrane oxygenation
(ECMO) placement. The patient was transferred to our hospital. He arrived in mul-
tiorgan failure with no pulsatility. The left ventricle was distended, and the patient
had pulmonary edema. The electrocardiogram revealed no Q waves; however, some
repolarization and ST abnormalities were noted. We placed a left ventricular vent
through the right superior pulmonary vein to unload the left ventricle. After maximal
support, the multiorgan failure symptoms did not reverse. Care was withdrawn, and
the patient expired.

The postmortem investigation showed a hypertrophic heart with a heart weight of
900 g and a left ventricular wall thickness of 2.4 cm. The prosthetic mechanical aortic
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valve was in place with Cor-Knot sutures (Fig. 1). An
organizing thrombus entirely occluded the mechanical
valve on the aortic side. An aortic root intimal dissec-
tion with organizing circumferential aortic thrombus
was also present (Fig. 1A and Fig. 1B). Histological ex-
amination showed that the dissection involved a separa-

™

Fig. 1 A) Opened left ventricle showing the mechanical
prosthetic valve attached with Cor-Knot sutures to the aortic
annulus. The dissection flap is in the posterior aorta. The probe
points to the occluded left main coronary artery. A thrombus on
the surface of the prosthesis has been removed, but the clot in the
ventricle is seen. B) The aortic root, showing dlissection flap.
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tion of the intima from the media (Fig. 2A and Fig. 2B).
However, neither the transthoracic echocardiogram nor
the transesophageal echocardiogram showed any aortic
flap that suggested dissection. The aortic root dissection
involved 90% of the aortic root circumference, affect-
ing the bilateral coronary ostia. Both the left anterior
descending and right coronary artery ostia were also
occluded by thrombi (Fig. 2C). Massive premortem
thrombi filled the left ventricular cavity. Extensive areas
of ischemic changes were identified in the bilateral ven-
tricles.

Discussion

There have been reports about the potential benefit
of minimally invasive valve surgery; however, limited
working space for exposure and implantation represents
a disadvantage in cardiac surgery. To overcome practical
issues, surgeons using a minimally invasive approach for
aortic valve replacement are work with sutureless valves*
or automated fastener devices,” among other techniques.
The latest reports have shown shorter operative times
with automated fastener devices than those with hand-
tied knots or knot pushers.”

Nevertheless, specific adverse events related to the
Cor-Knot device, including leaflet perforations® and
delayed metallic embolization, have been published.” To
the best of the authors’ knowledge, there are no reports
of aortic root dissection with this device.

Acute aortic dissection is an infrequent and devastat-
ing complication during aortic valve surgery, especially
if undetected intraoperatively. In the autopsy, the initial
aortic tear appeared directly above the titanium fastener
(Fig. 1). This resulted in a dissection lifting the intima
from the media (Fig. 2). This damage could be ex-
plained by a direct tear from the distal tip of the device
shaft, which may not have been in perfect apposition
(perpendicular orientation) to the sewing ring owing to
the restricted space between the ribs (Fig. 3). It is also
possible that the metallic fastener produced repetitive
trauma on the aortic wall, causing disruption. However,
another mechanism for aortic wall tear damage could
be aortic wall manipulation resulting from instrument
use during annular measurement, placement of annular
sutures, and valve positioning, although these seem to
be less likely. Although the dissection was not directly
observed in the procedure, the pathology report strongly
supports the theory that the device was the cause of the
dissection. The pathogenesis of the dissection appears
to be related to aortic root trauma secondary to either
the distal tip of the shaft from the Cor-Knot device or
aortic trauma from the fastener metal clip.

The aortic dissection likely compromised the coro-
nary flow, which explains the postcardiotomy syndrome
and the need for ECMO. Patients with a mechanical
valve requiring ECMO constitute a unique situation.

Aortic Dissection After Cor-Knot  2/4

http://prime-pdf-watermark.prime-prod.pubfactory.com/ | 2025-02-05



/7,
714

PR i
R

Fig. 2 Histological findings. A) The dissection is at a plane
between the thin intima and the media, there Is a superimposed
thrombus (elastic tissue stain, low magnification with x4 lens). B)
A closer view of the dlissection plane (elastic tissue stain, medium
magnification with x10 lens). C) The proximal coronary artery
with thrombus (trichrome stain, low magnification with x2 lens).
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Fig. 3 The angle between the distal shaft of the Cor-Knot device
and the sewing ring Is not perpendicular and could cause intimal
damage.

Extracorporeal membrane oxygenation increases the af-
terload; consequently, the left ventricle is often unable to
generate enough intraventricular pressure to overcome
the aortic pressure. Thus, the aortic mechanical valve
remains closed and increases the chances of thrombus
formation and ventricular distention due to continuous
pulmonary vein return. This explains the organizing
thrombus occluding the mechanical valve found during
the autopsy. The ventricular distention can increase the
wall’s tension. The subsequent increase in myocardial
oxygen consumption can lead to myocardial ischemia
and pulmonary edema.

Conclusion

The objective of this case report is to raise awareness re-
garding this mortal complication. When visualization is
obfuscated, it is imperative that caution be used. Aortic
dissection with coronary involvement should always be
considered as an acute complication during open-heart
surgery, especially in patients with cardiogenic shock.

The authors believe the minimally invasive approach
may have contributed to the dissection. The manufac-
turer recommends placing the distal tip of the device
shaft on the prosthetic sewing ring, and this apposi-
tion must be achieved. However, using the Cor-Knot
device via the minimally invasive approach may limit
the visualization of the placement of the device’s tip, es-
pecially during a small right thoracotomy where proper
angulation of this device is limited. Awareness among
surgeons about the importance of always obtaining
complete visualization of the shaft and sewing ring and
the perpendicular apposition between them at all times
is vital. Automated fasteners improve operative times,
but caution during application should be used. If the
surgical approach obscures direct visualization, alterna-
tive methods are advised.
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