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Case Report

A Rare Case of Robotic Revascularization for Obstructed
Left Main with Automated Suture Fastener
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Abstract

In comparison to traditional, manual knot-tying, the use of an automated titanium suture fastening device has demonstrated a considerable reduction in
cardiopulmonary bypass time, aortic cross-clamp time, and operative time in valve procedures. However, there aren't many reports in the literature on the
side effects related to using such device. Here we present a case in which the automated titanium suture fastener resulted in left main coronary artery ostium
obstruction following its use in the aortic position and subsequent treatment with robotic Coronary Artery Bypass Grafting (CABG).
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Abbreviations

AVR: Aortic Valve Replacement; CABG: Coronary Artery Bypass
Grafting; ECG: Electrocardiogram; ECHO: Echocardiogram; LAD:
Left Anterior Descending Artery; LIMA: Left Internal Mammary
Artery; MVR: Mitral Valve Replacement; PVL: Paravalvular Leak

Introduction

Knot-tying is a basic part of any valve surgery. However, it can
be time consuming and a cause of prolonged aortic cross clamp time
and overall cardiopulmonary bypass time [1,2] which leads to higher
risk of postoperative organ dysfunction and overall adverse outcomes
[3]. An automated titanium suture fastening system otherwise known
as the COR-KNOT, has demonstrated a significant reduction in the
amount of time needed for cardiopulmonary bypass and aortic cross
clamping in valve operations in comparison with conventional, manual
knot-tying [2]. The COR-KNOT device has also shown superiority in
terms of suture strength and consistency, eliminating the occurrence
of loose or ‘air’ knots that might result with the use of hand-tying
or a knot-pusher [4-6]. In terms of complications associated with
this device, there have been a few reports in the literature. Namely,
paravalvular leak [7,8] embolization [1-9] and leaflet perforation. To
our knowledge there has not been any report of coronary obstruction
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following COR-KNOT use in aortic valve surgery. Here we report a
case of left main coronary artery obstruction following aortic valve
replacement using COR-KNOT.

Case Presentation

A 69-year-old female patient known to have hypertension,
diabetes mellitus, and dyslipidemia, presented 3 years following
Aortic Valve Replacement (AVR) with tissue valve using the COR-
KNOT fastening system. She came to the cardiology clinic in February
2021 complaining of shortness of breath and chest pain described as
burning and aching. The pain started one month after her surgery,
gradually worsening, aggravated by walking and not relieved even at
rest. She was investigated multiple times at an outside facility with
Echocardiogram (ECHO), Electrocardiogram (ECG) and upper
gastrointestinal endoscopy with normal results. Following her visit
with cardiology at our hospital she underwent ECG, ECHO, routine
labs and chest X-ray which all came back normal.

The patient was seen and evaluated by multiple physicians and
all excluded any cardiac reason. Fibromyalgia and anxiety disorder
were among the differential diagnoses. She was prescribed oral pain
medications and intravenous lidocaine for the pain with minimal
improvement. In April of 2022 she underwent stress testing which
was positive for ischemia. A computerized tomography coronary
angiogram (Figure 1) (Video 1) and coronary angiogram (Video 2)
both revealed the COR-KNOT fastener to be obstructing her left main
coronary artery orifice. On May 10%, 2022, the patient underwent
robotic assisted CABG using one graft (LIMA to LAD). She had an
uneventful postoperative course and was discharged on May 16%,
2022, in stable condition.

Video 1: https://youtu.be/YTHQ6ZCfx5Y
Video 2: https://youtu.be/znw_Io7BSHs

Discussion

The COR-KNOT device, an automated fastener made of titanium,
has demonstrated feasibility and efficacy in both open and minimally
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Conclusion
The use of COR-KNOT fastener in the aortic position can result

in coronary ostium obstruction. Care should be taken when using the
device to avoid such complications in the future.
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was found to be significant in two cases in a study by Sazzad et al. both
valves were readdressed in the same setting, with an overall incidence
of PVL to be 5.1%, all of which were trivial to mild [5]. Presented
two cases in which the COR-KNOT fastener resulted in leaflet
perforation following AVR in one case, and MVR in another case,
both necessitating a redo operation [6] also reported a case of aortic
leaflet perforation due to a medially directed COR-KNOT placement
[8]. In another report by a case of severe aortic valve regurgitation
after AVR was found to be due to perforation in one of the leaflets
of the explanted valve, which was in alignment with one of the knots
made by the COR-KNOT Fastener [9]. These reports all attributed the
perforation to the orientation of the knot. In the embolization cases
both patients were found to have metal densities on brain imaging
which were thought to have originated from the COR-KNOT fastener
[1,7]. In our case the patient presented with chest pain after AVR using
COR-KNOT fastener. And after multiple normal tests, she eventually
had a CT coronary angiogram that revealed the COR-KNOT fastener
to be obstructing her left main coronary artery orifice. Following a
successful robotic CABG, her symptoms resolved completely. It is
believed that the obstruction this patient had was of dynamic nature,
hence the normal testing results prior to diagnosis.
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