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Off-pump implantation of the HeartMate 3 left ventricular
assist device through a bilateral thoracotomy approach
Evgenij V. Potapov, MD, PhD,a,b Marian Kukucka, MD, PhD,a Volkmar Falk, MD, PhD,a,b,c and
Thomas Krabatsch, MD, PhD,a,b Berlin, Germany
VIDEO 1. The video demonstrates the implantation of a HeartMate 3

(ThoratecCorporation, Pleasanton,Calif) left ventricular assist devicewithout

sternotomy in an off-pump technique, performed by 2 surgeons working in

concert. A special clamp is seen that was developed to hold the heart in the

appropriate position throughout the procedure, especially if the heart becomes

empty after coring and ejection of the blood and the bulky pump obstructs

the view into the operating field. The clamp is closed around the fixation

ring attached to the heart and holds it in the correct position, facilitating

closure of the fixation mechanism. Video available at: http://www.

jtcvsonline.org/article/S0022-5223(16)31146-1/addons.
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Clamp for holding the fixation ring during off pump

insertion of the inflow cannula.

Central Message

This technique avoids sternotomy and allows a

low heparin dose, with subsequent reduced risk

of bleeding. The short operating time and an

intact sternum may lead to faster recovery.

See Editorial Commentary page 106.
Video clip is available online.

The implantation of left ventricular assist devices without
sternotomy is increasingly gaining interest among surgeons
because of its many advantages: fewer sternal adhesions,
postulated preservation of right ventricular function by pre-
vention of distention, less bleeding, and faster recovery.1-3

The approach gained significant acceptance after the
introduction of the miniaturized intrapericardially placed
HeartWare HVAD (HeartWare, Framingham, Mass). At
our institution we prefer the bilateral thoracotomy
approach carried out with miniaturized cardiopulmonary
bypass in standby.4 The HeartMate 3 device (Thoratec Cor-
poration, Pleasanton, Calif), recently introduced into clin-
ical practice and commercially available in Europe, is
also implanted with this technique at our institution.5

SURGICAL TECHNIQUE
The surgical approach is presented in Video 1. Briefly,

the implantation procedure is carried out by 2 surgeons
working in concert. Guidewires are placed into groin ves-
sels to facilitate rapid installation of cardiopulmonary
bypass in the case of emergency. One surgeon attaches
the fixation ring to the apex through the fifth or sixth left
intercostal space, while the second measures the required
length of the graft, cuts it, and performs the anastomosis
to the lateral side of the ascending aorta through the third
right intercostal space. The graft should lie on the right
ventricle close to the diaphragm, then between the right
atrium and pericardium, crossing the atrium over the very
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distal part of the superior vena cava and connected to the
ascending aorta. Because the graft increases in length under
pressure, measurement of the optimal length may be
performed in two ways. First, the shortest distance
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FIGURE 1. Special clamp developed to hold the heart in the appropriate

position throughout the implantation of the HeartMate 3 (Thoratec Corpo-

ration, Pleasanton, Calif) left ventricular assist device.

FIGURE 2. Reconstruction of the computed tomographic scan shows the

final graft position. Arrows indicate the optimal position of the outflow

graft placed intrapericardially (1) and the intact sternum (2).
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between the fixation ring and the further aortic anastomosis
is measured by a simple suturing thread passed
intrapericardially with the required length measured in
‘‘nonpressurized status.’’ Second, the graft is stretched or
pressurized with saline solution, and the ‘‘real length’’ is
measured by laying the graft outside of the chest in the
manner described previously and shown in Video 1 (at
time 1:38). After completion of the anastomosis, the partial
aortic clamp remains closed, and the graft is still free of
blood. The graft and kinking protector are connected to
the pump. After administration of 5000 IU heparin and
the start of rapid pacing, the left ventricle is cored and the
inflow cannula of the pump is inserted during continuous
retrograde deairing by release of the partial aortic clamp.
The HeartMate 3 pump should have full contact to the
fixation ring to release the fixation mechanism. To hold
the heart in the appropriate position throughout the incision
on the left side, especially if the heart becomes empty and
shrinks into pericardium after coring and ejection of the
blood and the bulky pump obstructs the view into the
operating field, we developed a special clamp (Fittkau
Metallbau GmbH, Berlin, Germany), which can be seen
in Video 1 and is now commercially available. This clamp
is closed around the fixation ring attached to the heart and
holds it in the correct position, facilitating closure of the
fixation mechanism (Figure 1). After the pump is secured
in the ring, it is immediately started. Protamine is
administered and the chest is closed. The final positioning
of the pump and the outflow graft is shown in Figure 2.

The HeartMate 3 pump diameter is 50.5 mm; if the metal
outflow part and the cable exit are included, however, the
diameter increases to 74.5 mm. In addition, the rigid metal
outflow and the large kinking protector complicate the
handling of the pump. Use of the specially designed clamp
allows insertion of the HeartMate 3 pump in a technique
similar to that previously described for the HeartWare
HVAD through a small intercostal incision.
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DISCUSSION
The presented technique has multiple advantages. First, it

completely avoids sternotomy and later adhesions behind the
sternum. Second, during off-pump implantation, keeping the
partial aortic clamp closed until deairing and pump start al-
lows a low heparin dose and thus reduced risk of bleeding.
Third, the short operating time and an intact sternum may
lead to faster recovery. The effectiveness of the HeartMate
3 compared to other left ventricular assist devices, however,
is yet to be determined. The potential risks of the approach
may be limited exposure of the apex if bleeding occurs and
the fact that unexpected adhesions may necessitate conver-
sion to the standard sternotomy approach. The described
technique is suitable for patients with good right ventricular
function andwithout the need for concomitant procedures. In
the case of a reoperative procedure, we recommend the left
lateral approach with connection of the outflow graft to the
descending aorta.6
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