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Postcardiotomy left ventricular failure (LVF) complicat-
ing a cardiac surgical procedure is usually managed with
intraaortic balloon pump (IABP) counterpulsation. We
report two cases of postcardiotomy LVF unresponsive to
inotropic support and IABP counterpulsation that were
managed successfully with the use of the TandemHeart
percutaneous ventricular assist device (pVAD) (Cardiac-
Assist, Pittsburgh, PA). The TandemHeart pVAD ap-
pears to be safe and effective as a bridge to recovery in
the treatment of postcardiotomy cardiac failure.
(Ann Thorac Surg 2004;77:1431-3)
© 2004 by The Society of Thoracic Surgeons

Postcardiotomy left ventricular failure (LVF) compli-
cating a cardiac surgical procedure is usually man-
aged with intraaortic balloon pump (IABP) counterpul-
sation [1]. However, weaning from cardiopulmonary
bypass (CPB) is often difficult or impossible despite IABP
and inotropic support [2, 3]. Under such conditions,
temporary left ventricular assist devices have been used
[2-5]. Devices used in the past for this indication gener-
ally require surgical implantation and explantation and
specially trained personnel [6]. Here, we report our
experience with two cases in which postcardiotomy LVF
unresponsive to IJABP and inotropic support were man-
aged with the TandemHeart percutaneous ventricular
assist device (pVAD) (CardiacAssist, Pittsburgh, PA).
This system improves the hemodynamic condition of
patients by reducing left atrial pressure while increasing
mean arterial pressure and cardiac output [7]. These
favorable effects are achieved by withdrawing oxygen-
ated blood from the left atrium and returning it to the
femoral artery with a simple extracorporeal circuit and
centrifugal pump.
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Case Reports

Patient 1

A 61-year-old man with unstable angina was admitted
for redo coronary artery bypass grafting operation 10
years after a triple-vessel bypass grafting procedure. He
had a history of claudication due to aortoiliac atheroscle-
rotic disease. A preoperative angiogram revealed signif-
icant triple-vessel disease with blocked vein grafts to the
circumflex and right coronary arteries and a 95% stenosis
in a vein graft to the left anterior descending artery
(LAD). On beating heart, without CPB (off-pump CAB
[OPCAB]), the left internal thoracic artery (LITA) was
used to bypass the LAD distally to the previous anasto-
mosis. Also, a reversed saphenous vein graft was anas-
tomosed between the posterior descending artery and
the ascending aorta. Our OPCAB technique has been
described previously [8]. After completing the anastomo-
ses, ST segment elevation suddenly appeared in the
anterior leads. At the same time, the flow through the
LITA was measured (Medi-Stim Flowmeter, Medi-Stim
AS, Oslo, Norway) and found to be decreased to 4
mL/min from 120 mL/min. This was thought to be the
result of the embolization of the LAD from the old vein
graft. Cardiopulmonary bypass was established, and the
LITA-to-LAD anastomosis was reexplored. The LAD was
found to be full of emboli. The heart was arrested using
retrograde warm blood cardioplegia in an attempt to
wash back the emboli from the distal LAD bed, and the
anastomosis was redone. The flow through the LITA
returned to 105 mL/min, and the ischemic electrocardio-
graphic alterations disappeared. However, weaning from
CPB was not possible despite full inotropic support (epi-
nephrine, norepinephrine, and milrinone). Attempts to in-
sert an IABP from either groin were unsuccessful because
of the aortoiliac obliterative disease. An IABP was therefore
inserted from the ascending aorta. However, the IABP
failed to provide sufficient support to permit separation
from CPB, and it was therefore removed. The TandemHeart
pVAD was inserted using the right superior pulmonary
vein for the insertion of a left atrial cannula (28 F) and the
ascending aorta for the arterial cannula (17 F). The pVAD
provided 6 L/min output at 6000 rpm, and CPB could be
weaned while inotropic and pressor support were reduced.
The sternum of the patient was left open, and the skin was
closed. The patient was anticoagulated with intravenous
heparin at an activated clotting time (ACT) of about 180
seconds. Left ventricular function recovered over the next 4
days, at which point the device was removed, and the
patient’s chest was closed without the need for any other
support. The patient was discharged home on the 15th
postoperative day. On follow-up 1 year later, the patient
was in New York Heart Association class I and was without
angina.

Patient 2

A 67-year-old man with class IV heart failure due to
ischemic cardiomyopathy with large anteroseptal and
inferior wall myocardial infarctions (left ventricular ejec-
tion fraction 15%) and grade 4+ mitral regurgitation was
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Fig 1. The TandemHeart percutaneous ventricular assist device.

admitted for surgical treatment. While on CPB, the pa-
tient underwent a modified Dor procedure (beating
heart), a mitral valve repair with an Alfieri stitch, and
triple bypass grafting with the LITA to the LAD and
saphenous vein grafts to the circumflex and right coro-
nary arteries. Weaning from CPB was impossible despite
maximum inotropic and IABP support. The IABP was
removed, and a TandemHeart pVAD was inserted. A
long 22-F cannula was inserted percutaneously through
the right femoral vein and advanced to the left atrium
from the right atrium through the foramen ovale. The
right femoral artery was cannulated with a 17-F cannula
(Seldinger technique) (Fig 1). The TandemHeart pVAD
provided 2.5 L/min flow at 6000 rpm, and the patient was
weaned from CPB. After CPB, the cardiac index (CI) was
found to be 25 L-min '-m 2 The ACT was kept at
about 180 seconds during the support period. The patient
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was extubated on the 3rd postoperative day, and the
device was removed on the 11th postoperative day, with
hemostasis achieved by applying manual pressure in the
groins. After the removal of the device, the CI was 2.6
L-min '-m 2 The patient was discharged on the 30th
day but died from ventricular tachycardia 2 months later.

Comment

Intraaortic balloon pumping was introduced more than
30 years ago and since then has been the most widely
used means of providing mechanical support to a failing
heart in a variety of settings. It has been preferentially
used for postcardiotomy low-output syndrome, and it is
considered to reduce mortality and morbidity in this
setting [1]. When weaning from CPB is not possible
despite inotropic and IABP support, a surgeon is left with
no choice other than the use of ventricular assist devices
(VADs) [2-5]. VADs can offer successful circulatory sup-
port, but they are quite expensive and require a second
procedure to remove them and specially trained person-
nel to manage the patients.

The cost of the TandemHeart pVAD is a fraction of that
of implantable VADs, although direct comparison is
unfair because the latter can provide long-term support.
When inserted percutaneously, it can be removed by
withdrawing the catheters and applying manual pressure
in the groin. This technique is quite similar to the one
introduced by Clarence Dennis in the late 1940s and used
clinically by Edmunds and colleagues [5], although a
different type of pump has been used. The TandemHeart
pVAD improves the hemodynamic condition of patients
by reducing left atrial pressure while increasing mean
arterial pressure and cardiac output. These favorable
effects are achieved by withdrawing oxygenated blood
from the left atrium and returning it to the femoral artery
with a simple extracorporeal circuit and radial pump.

Another major advantage of the TandemHeart pVAD
is its versatility. It can be inserted totally percutaneously
under fluoroscopic or transesophageal echocardio-
graphic guidance or partially percutaneously with the aid
of a right atrial or pulmonary vein incision for the
transseptal positioning of the left atrial cannula.

We should also mention that neither of the two pa-
tients presented here experienced any bleeding or infec-
tive complications or any mechanical device failure.

The TandemHeart pVAD has received the CE mark,
which allows its clinical use in Europe. US Food and
Drug Administration approval is pending.

In summary, the TandemHeart pVAD appears to be an
effective, versatile, and economical VAD as a bridge to
postcardiotomy recovery.
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Coronary bypass operation with cardiopulmonary by-
pass has provided disappointing results for the treatment
of cardiac allograft vasculopathy (CAV). We describe a
61-year-old man who underwent heart transplantation
for secondary dilated cardiomyopathy in 1995. Consecu-
tively, CAV developed with clinically silent left anterior
descending occlusion. After angiographic diagnosis in
1998 he successfully underwent a minimally invasive
direct coronary artery bypass procedure. Annual coro-
nary angiography showed a patent left internal mam-
mary to left anterior descending bypass graft more than 4
years after operation. In select cases, minimally invasive
direct coronary artery bypass is a therapeutic option for
the treatment of CAV.
(Ann Thorac Surg 2004;77:1433-4)
© 2004 by The Society of Thoracic Surgeons

Cardiac allograft vasculopathy (CAV) remains the
single most important cause of death during long-
term follow-up after heart transplantation (HTX) [1]. The
experience with conventional bypass operation with car-
diopulmonary bypass graft for the treatment of CAV is
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limited. Results from 36 bypass graft operations are
available [2-6]. The reasons for the scarcity of bypass
graft procedures in this setting are the high prevalence of
diffusely diseased distal coronary arteries and the high
overall perioperative mortality of 35% [2-5]. Pethig and
colleagues [6] were the first to report 7 patients without
any perioperative mortality after bypass graft operation
for CAV. Still, they restrict bypass graft operation and
retransplantation to selected patients.

Advantages of minimally invasive direct coronary ar-
tery bypass (MIDCAB) grafting include avoidance of
cardiopulmonary bypass graft, great vessel manipula-
tion, and re-sternotomy and have facilitated its use in
patients undergoing reoperative coronary bypass graft-
ing. Doty and colleagues [7] reported freedom from
angina in 90% of patients after reoperative MIDCAB
grafting. Stamou and coworkers [8] reported an actuarial
survival of 83% with a mean = SD follow-up of 2.5 = 1
years and an operative mortality of 2% after redo MID-
CAB procedures.

We describe the case of a 61-year-old man with sec-
ondary dilated cardiomyopathy: 3 years after HTX he was
diagnosed with left anterior descending (LAD) occlusion
and underwent MIDCAB grafting. This is the first case of
beating heart revascularization for CAV.

A 6l1-year-old man underwent orthotopic HTX for sec-
ondary dilated cardiomyopathy in 1995 after aortic valve
replacement for aortic insufficiency in 1984 and redo
aortic valve replacement because of a paravalvular leak
in 1989. The donor was a 25-year-old male victim of a
motor vehicle accident without any history of hyperten-
sion, smoking, or drug abuse.

The recipient’s postoperative course was uneventful
except for several rejection episodes, which were treated
by intravenous steroids. Routine coronary angiography
was performed annually and showed beginning CAV
within 2 years after transplantation. In October 1998
another follow-up angiogram demonstrated clinically si-
lent proximal LAD occlusion. The occlusion was not
amenable to any cardiologic intervention. Coronary flow
reserve in the circumflex artery (CX) had decreased from
4.0 the year before to 2.3, indicating progression of CAV.
Coronary flow reserve in the right coronary artery was
4.3. Scintigraphy revealed viable myocardium in the
septum and the apex.

Faced with a third conventional reoperation, we de-
cided to perform a MIDCAB procedure by way of a small
anterior approach through the left fourth intercostal
space. The LAD had a thickened wall, and the left
internal mammary artery was anastomosed to the LAD
with a 7-0 running suture. The patient’s postoperative
course was unremarkable, and he was discharged home
on postoperative day 6.

Annual angiographic studies were continued and
showed progression of his CAV in the CX. The latest
angiogram, from January 2003 (Fig 1), showed a patent left
internal mammary artery-LAD bypass graft without any
anastomotic stenosis. A circumscript lesion in segment 13 of
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