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Abstract

Background: It is believed that most of thrombi form in the left atrial appendage (LAA)before they emboli. Different surgical
and percutaneouse approaches were suggested to manage the LAA. In this study we are evaluating the safety of clipping the LAA via
minithoractotomy approach.

Method: All consecutive patients who had minimally invasive mitral valve surgery with concomitant LAA clipping between December
2012 and February 2014 were included in the study. LAA exclusion was performed using AtriClip® LAA Exclusion System (Cincinnati, Ohio,
AtriCure®). The patient s’ clinical characteristics, intraoperative complications, and in-hospital coarse were obtained by reviewing the
medical records.

Result: Total of 22 patients(50% males) were included in the study. The median ages was 66.0 years (IQR: 50.8 to 81.3). Eight(36%) had
mitral valve replacement and the rest had mitral repair surgery. Five(23%) patients needed blood product transfusion during the surgery. No
clip related bleeding was observed and no perioperative mortality was recorded.

Conclusion: During minimally invasive mitral valve surgery, Concomitant exclusion of the left atrial appendage using AtriClip® can be

performed rapidly and safely.

Introduction

Although the left atrial appendage (LAA) is not the only site
of intracardiac thrombus formation, it is the main site where most
thrombi form prior to embolization.! Several approaches to this
problem have been suggested, either by excising or excluding the
left atrial appendage (LAA) in patients who are at high risk of
stroke. This is particularly relevant for , patients whom chronic
anticoagulation is contraindicated. Furthermore, management of
the LAA is recommended by American College of Cardiology in
patients who are undergoing mitral valve surgery.>?

LAA clipping is a new US FDA- approved technique which has
been increasingly used to exclude the LAA from the circulation
during cardiac surgery in patients who have atrial fibrillation or have
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high CHADS?2 risk score. **'The atrial clip has usually been deployed
via median sternotomy incision.*” Herein we examine the safety and
feasibility of epicardial clipping of the LAA via a mini-thoracotomy
approach during minimally invasive mitral valve surgery.
Methods
Setting

This study was conducted in a 700 bed, tertiary care teaching
hospital in the northeastern US. Because the study used only pre-
existing post-operative records, the study was declared exempt by the
St. Joseph’s Healthcare System Institutional Review Board.
Patients And Protocol

All consecutive patients who had no previous history of cardiac
surgery and had minimally invasive mitral valve surgery with
concomitant LAA exclusion using The AtriClip® LAA Exclusion
System (Cincinnati, Ohio, AtriCure®) were included. The AtriClip®
is composed of two rods, which are made from titanium and
interconnected with nitinol hinges. The clip is covered in a braided
polyester lining. **

Patient demographics, clinical characteristics, intra-operative
complications, and in-hospital course were collected by reviewing
the medical records. Transesophageal echocardiogram (TEE) was
used intraoperatively to exclude left atrial thrombus.
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By mobilizing the ascending aorta, the base of the LAA can be
visualized posterior to the aorta in the coronal junction of the
transverse sinus. The atrial clip is advanced through the coronal
junction of transverse sinus and placed over the base of the LAA

Technique Of Laa Clip Placement Via Right Minithoracotmy

First, the femoral artery and vein are exposed and unroofed.
'The anterior portion of each vessel is exposed only with minimal
dissection. This provides more support during cannulation and
reduces potential risk of seroma formation. A five to six centimeter
right minithoracotomy incision is then made in the fourth intercostal
space in the midaxillary line. An Alexis soft tissue retractor is placed,
and a small chest tube incision is made in the ninth intercostal
space. A stay stitch is then placed in the tendonious portion of the
diaphragm and pulled out through the chest tube incision. This
retracts the diaphragm down and provides better exposure to the
entire heart and pericardium. The pericardium is then opened and
the cardiac structures are examined.

Carbon dioxide(CO2) 1is then introduced into the chest.
Intravenous heparin is given to achieve an activated clotting time
(ACT) greater than 450. Then, femoral artery and vein cannulas are
placed and positioned under TEE guidance. Cardiopulmonary bypass
is initiated. The aorta is cross clamped using a Chitwood clamp and
the heart is arrested using antegrade and retrograde cardioplegia. The
transverse sinus is exposed and examined in order to visualize the left
atrial appendage (LAA). This is done to assess the location and size
of the LAA and its base. The base of the LAA is measured with the
AtriClip sizer (AtriCure®). The mitral valve is then exposed through
the right superior and inferior pulmonary veins. Watersons groove is

IEL - H Clinical characteristics

Clinical characteristic

Figure 1:

Age Median(IQR) 66.0 yrs (50.8 to 81.3)
Male 11(50%)

BMI 26.4(23.0 to 32.0)
White ethnicity 15(68%)

HTN 15(68%)

DM 4(18%)
CHF(NYHA>2) 13(59%)

Renal Failure 2(11%)

Ever smoked 3(14%)

On aspirin 8(37%)

History of PCI 2(9%)

Urgent surgery 11(50%)
Dyslipidemia 9(41%)

not dissected. The interatrial septum is left undisturbed so it can be
retracted and allow for better exposure of the mitral valve and left
atrium. The left atrium is retracted with a Cardiovation left atrial
retractor (Edwards Life Sciences). The mitral valve portion of the
operation is then completed and the atrium is closed. The LAA is not
addressed until after the LA is closed. This is because it is difficult to
safely expose the LAA with the atrial retractor in place. The LAA
is again exposed through the transverse sinus. The AtriClip® is
then slid through the transverse sinus until the pericardium on the
opposite (left) side is seen. The Atriclip® is placed over the LAA with
the help of endoforceps (Fig-1). The LAA is eased into the transverse
sinus and pulled towards the right chest. The clip is then released
and assessed to assure it is at the base of the LAA (Fig-2). The clip
is deployed just before opening the aortic cross-clamp and while the
heart is still immobilized.

The heart is then de-aired and the CO, is stopped. The cross-
clamp is then removed, the patient is ventilated and weaned oft
cardiopulmonary bypass. The mitral valve and LAA are evaluated by
TEE. Particular attention is paid to determine flow into the LAA
and that the clip is at the base of the LAA. The patient is then de-
cannulated.

One pericardial and one right pleural drain are placed through
the original ninth intercostal space chest tube incision. The mini
thoracotomy and groin incisions are then closed. The coronary sinus
catheter is removed. TEE is performed to assess the success of the
LAA(Fig-3A) with no color flow. (Fig-3B)

Statistical Analysis

Baseline characteristics are presented as a median (interquartile
range (IQR)). The thromboembolic risk after surgery for mitral
regurgitation is estimated to be 1.9 + 0.4% at 30 days.” The minimum
event rate that a 22 patient might be expected would be 0.42. This
study was not powered to evaluate stroke prevention.

Results

Total of 22 patients were included in our study. The median age was
66.0 years (IQR: 50.8 to 81.3). Eight (36%) patients had mitral valve
replacement (Three patients had severe mitral stenosis, 1 patient had
infective endocarditis, and 4 with severe mitral regurgitation, which
were un-repairable due to severe annular calcification). The rest of the
patients had mitral valve repair surgery to treat severe degenerative
mitral regurgitation. The ACC guidelines recommend management
of the LAA during mitral valve surgery. All patients had concomitant
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Once the clip is secured at the base and judged satisfactory by
the primary surgeon, the LAA is clipped using appropriately sized
clip

Figure 2:
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Figure 3A: '(I'ifr:)nv;:;lge shows complete obliteration of the LAA post cllppln%

LAA clipping as recommended by the ACC guidelines. Table-1
shows the different clinical characteristics of the cohort.
Intra-Operative And Postoperative Course
All patients had transesophageal echocardiogram(TEE), confirming

the absence of left atrial thrombus before the surgery. All patients
had minimally invasive mitral valve surgery through right mini-
thoracotomy incision. All patients were operated on by the same
surgeon. All patients were on-pump during the surgery. Bioprosthetic
mitral valve was used in all patients who required valve replacement.

Intraoperatively, 5 patients required blood product transfusion.
All patients had successful clipping of the LAA from the first time
and no repositioning was needed. Two patients had re-operation
to evacuate chest wall hematoma. Both patients were males, have
hypertension, and underwent annuloplasty surgery; however, there
was no in-hospital mortality.

IQR:interqurtile  range;BMI:  body mass index; HTN:
hypertension; DM: diabetes mellitus; CHF: congestive heart failure;
PCI percutaneous coronary intervention.

Discussion

LAA surgical excision or exclusion (by stapling or suturing) are
frequently performed as a concomitant procedure during atrial
fibrillation cardiac surgery or mitral valve surgery. However, those
procedures have been associated with high failure rates and increased
risk of bleeding.®!!

LAA clipping is one of the interesting recent technologies used
to epicardially exclude the left atrial appendage from the circulatory
system during cardiac surgery. This has been suggested to decrease
the cardioembolic stroke rates, especially in patients who have atrial
fibrillation or high CHADS?2 score.** Moreover, recent reports have
postulated that epicardial clippings will electrically isolate the LAA

and decrease the recurrence rate of atrial fibrillation.™

LEL A Intra-operative data

Intra-operative data

Valve replacement 8(37%)

Aortic Cross clamp time (min) 71.0(IQR 62.3 t0 80.0)
Cardiopulmonary bypass time(min) 92.5 (IQR 81.0 to 105.0)

Blood product needed during the surgery 5(23%)

. TEE image shows no color flow across the LAA orifice post
Figure 3B: -
clipping (Arrow)

Preclinical studies had shown that the epicardial exclusion of the
LAA is safe and can be achieved without inserting foreign body into
the left atrium.* The first human application of the LAA clip was
reported by Salzberg et. al in 2010 in patients who underwent cardiac
surgery via median sternotomy approach.’ Ailawadi and coworkers
also reported successful clipping of the LAA in 70 patients using the
AtriClip in patients undergoing elective cardiac surgery via median
sternotomy.®

We are reporting the first human application of the atrial clip
through sternal-sparing, direct vision, right-sided minithoracotomy
as a concomitant procedure in patients who are undergoing mitral
valve surgery. The clipping was achieved rapidly and safely with no
intraoperative complications. And no inhospital mortality.

Clipping the LAA appendage during minimally invasive mitral
valve surgery can be achieved with relative ease and without significant
increase in the time of the surgery. This approach may change the
surgeons management approach and could expand the practice of
clipping the LAA in this subset of patients. In addition, it could
offer a less invasive management option to those patients with atrial
fibrillation who have contraindication for chronic anticoagulation.
Limitation

'This is a small retrospective study, which should be replicated using
a prospective design of a larger number. It is not powered to evaluate
stroke prevention and no outpatient follow up was done. There was
also no subsequent follow-up of the success of the procedure by
either TEE or CT post-operatively.

IQR:interqurtile range
Conclusions

Occluding the LAA using AtriClip device during minimally
invasive mitral surgery can be achieved safely and rapidly. Applying
the LAA clip via min-thoracotomy approach offers a new and safe
approach for patients who are at high risk of cardio-embolic stroke
and undergoing cardiac surgery.
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