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ABSTRACT

Mitral and tricuspid valve surgery is increasingly being performed through a right mini-thoracotomy approach. Al-
though valve repair is preferred over replacement whenever possible, valve replacement may be required in certain pa-
tients. In situations where the mitral or tricuspid anatomy are unfavorable and exposure is difficult, seating a prosthetic
valve in the annulus through a right mini-thoracotomy approach may be difficult, compared to conventional sternotomy
approach. Thisis complicated by limited tactile feedback in the minimally invasive approach. Herein, we describe sev-
eral simple maneuvers that facilitate proper prosthetic valve seating and visualization of the posterior annulus during

minimally invasive valve operations via right mini-thoracotomy.
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1. Introduction

Mitral and tricuspid valve operations are increasingly
performed through a right mini-thoracotomy approach
[1-3]. Although valve repair remains the preferred option
over replacement, in some situations mitral or tricuspid
prosthetic valve replacement may be required [3]. In
conventional valve operations through a sternotomy ap-
proach, prosthetic valve insertion and seating in the na-
tive valve annulus are easily accomplished as the surgeon
has broad direct visual and tactile feedback. Conversely,
in minimally invasive valve replacement through a right
mini-thoracotomy approach, exposure and tactile feed-
back are limited. In situations where exposure of the mi-
tral or tricuspid annulus is unfavorable, maintaining the
prosthetic valve seated during knot tying and verifying
proper seating particularly at the level of the posterior
valve annulus may be difficult. Improper positioning of
the valve prosthesis may result in longer ischemic time
due to the need of placing additional repair sutures or
repair paravalvular leaks. Herein, we describe several
simple maneuvers that facilitate proper prosthetic valve
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seating and visualization of the posterior annulus during
minimally invasive valve operations via right mini-tho-
racotomy.

2. Surgical Technique

After a right mini-thoracotomy through the fourth inter-
costal space is performed, exposure of the mitra or tri-
cuspid valve is obtained by opening the respective atrial
chamber. The operative details of the operations as they
relate to cardiopulmonary bypass strategy and exposure
of the valve have been well described previously [4]. If
valve replacement is needed in the setting of mitral or
tricuspid valve surgery, we prefer to use annular sutures
with the pledgets placed on the atrial side, as this facili-
tates confirmation of proper apposition of the annulus to
the sewing ring of the valve after the valve isimplanted.
Following insertion of the sutures through the annulus
of the valve (mitral or tricuspid), the sutures are passed
though the sewing ring of the prosthesis, and the prosthe-
sisis glided down into the native annulus. The valve han-
dieisreleased. At this stage, especially if atissuevalveis
used, proper orientation of the struts and proper insertion
of the prongs of the prosthesis through the annulus is
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Figure 1. Valve seated in the annulus and secured by 3
snared red rubber Rummel’ stourniquets (red rubber).

critical. We recommend true-sizing the prosthesis to
avoid insertion difficulty into the annulus. During knot
tying with a knot pusher, the prosthesis may dislodge
from its seated position as the surgeon does not have the
ability to push the valve down as effectively as conven-
tional surgery via sternotomy, where the valve is pushed
down in the annulus with each throw. During minimally
invasive surgery, this problem may be avoided by plac-
ing three individual snares (or tourniquet) to secure the
three commissural sutures of the prosthesis, thereby main-
taining the prosthesis in a well seated position when ty-
ing the rest of the sutures (Figure 1). After al sutures are
tied, the three snares are released and the three remaining
valve sutures are tied. At this stage, proper position of
the prosthesis within the annulus is confirmed by exam-
ining the cuff position relative to the suture pledgets.
However, confirmation of proper valve positioning may
still be difficult at the level of the posterior annulus in
certain cases of unfavorable valve annular geometry and
orientation. In such cases, it is useful to use along dental
mirror to visualize the posterior annulus and confirm
proper valve placement.
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3. Discussion

Mitral or tricuspid valve replacement is increasingly
performed through a minimally invasive right mini-tho-
racotomy approach. Using this approach, the surgeon has
limited tactile feedback. In situations of unfavorable at-
rial anatomy and annular geometry, proper mitral or tri-
cuspid prosthetic valve positioning and seating may be
challenging. Improper prosthetic valve seating requires
cumbersome surgical maneuvers to repair paravavular
leaks and may considerably delay the operative time. We
present a technique in the minimally invasive approach
of using three tourniquets to stabilize the prosthesis at the
annular level to enhance proper prosthetic valve posi-
tioning, and to minimize the risk of a paravalvular leak.

4. Conclusion

The presented technique with tourniquets is effective to
assist in seating prosthetic valves in the Mitral or Tricus-
pid minimally invasive surgeries.
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