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Fig. 1. Comparative depiction of the 1SF infiow cannula {left). the 10 ml pump chamber (center), and the
outflow cannula with iis attached 4 mm pohytetrafiuoroethvlene conduit (right) used in our case.

was started at a fixed rate of 70 beats'min, and extracorpo-
real circulation was stopped. The initial settings of the pump
allowed for a pump output of 700 mimin, which corre-
sponded to a cardiac index of 3 L min per squure meter.
Hemostasis was achieved and the chest closed by a polvtet-
rafluoroethylene membrane sutured to the skin. because
closure of the sternum was not possible (Fig. 1).

During the following 14 davs of left ventricular support.
the child continued to be supported by mechanical \enti-
lation. Anticoagulation was achieved with intravenous
heparin, aiming at an activated clotting time of 180
seconds. The child was closely monitored for signs of
infection, and antibiotic prophvluxis was instituted with
intravenous polyvalent immunoglobuling und « third-gen-
eration cephalosporin. Secondury organ function re-
mained stable throughout the period of mechunica sup-
port. However, two episodes of hleeding resulting from
erosion of small mediastinal vessels necessituted reex-
ploration on postoperative divs 3 wnd 5. On day 7.
cerebral thromboembolism resulted in left-sided hemiple-
gia, presumably related 1o mobilization of u left s eniricu-
lar (intracardiac) thrombus that hud developed during o
brief period of inadequate anticoagulation. Because min-
imal thrombus formation was uivo visible in the nump
chamber, as well as in one of the inflow sinuses, the pump
chamber was changed immedintely.

After 14 days of mechunicul support. o doner hearg
from a child with intracranial blecding was srocured.
Total orthotopic transplantation with hicinad wnd putmo.
nary vein apastomoses was performed with moderate
hypothermia with a grieft ischemic time of 1985 minutes.,
The postoperative clinicul course win uncventiul, bused
on standard triple-drug immunosuppression with ovclo-

sporine, azathioprine, and steroids. Duily echocardio-
graphic studies demonstrated sufficient and later con-
tinuously improving right ventricular function. Initiai
inotropic support could be reduced within 1 day and
withdrawn within I week of support. Within a follow-up
of + weeks. no episodes of rejection or infection were
evident. On postoperative dav 30. hemiplegia had al-
most completely resolved und the infant wus discharged
to her home with weight gain and increasing physical
aClivity.

The experience of mechanical support in infants is small
and restricted 1o few centers in Europe. To our knowi
cdge. this is the first report ever dealing with a successfu!
bridging procedure in an infant with the weight and size of
anconate. The MEDOS HIA ventricular assist device is a
pneumatic diaphragm pump completelh made of polyure-
thane. including the inflow and outflow valves that house
in @ conduit simulkating the aortic sinuses. Pump chambers
are available at volumes of 9 and 10 mb. at 22.5 and 23 ml.
and ot 34 and 60 mll respectively, for right and left or
biventriculay support for neonatal, infant, or adult pe-
tients. Both inflow wnd outflow conduits are simple
place into the et wrium and the aseending aorta, Re
movad at the time of transplantation s similarly casy o
achicve. Insummiary. the new MEDOS HIA svstem seems
o ollerarelinble instrument Tor mechanical support. even
in neonates. when hemodsnamic stabiling cannot be main-
Lained by other meuns,
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the cardiac catheterization laboratory allows monitoring
of hemodynamics.

In the present study, the combined use of autologous
blood donation at cardiac catheterization and treatment
with recombinant human erythropoietin in acyanotic pa-
tients resulted in a high percentage of transfusion-free
operations. Therefore this method may be useful in
preventing transfusion-transmitted diseases. In contrast,
in cyanotic patients, the transfusion-free surgery rate was
low despite high blood erythropoietin concentrations and
high rccovery rate from anemia after autologous blood-
collection until the operation. On the basis of our findings,
the strategy for transfusion-free cardiac operations for
cyanotic patients should be examined further.
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“SUCCESSFUL BRIDGING TO CARDIAC TRANSPLANTATION IN A DYSTROPHIC INFANT WITH
THE USE OF A NEW PARACORPOREAL PNEUMATIC PUMP

Michael Weyand, MD,* Deniz Kececioglu, MD,® Christof Schmid, MD,* Hans G. Kehl, MD,®? Rene Tandler, MD,?
Heinz Michael Loick, MD,® and Hans H. Scheld, MD,* Meunster, Germany

During the past decade, treatment of end-stage cardiac
failure in adult patients with different forms of paracor-
poreal or implantable mechanical assist devices used as
bridges to transplantation has become routine in many
centers throughout the world. Survival after bridging and
consecutive heart transplantation is comparable with that
of nonbridged recipients if mechanical assistance lasts
Jong enough to allow complete recovery of secondary
organ dysfunction. However, no such mechanical assist
device was available for neonates and smaller infants
because of size incompatibility until recently.’> We report
on our first experience with the MEDOS HIA system
(MEDOS GmbH, Steinfurth, Germany) as a bridge to
cardiac transplantation in a dystrophic infant, followed by

__ accessful cardiac transplantation. '

A female child weighing 3490 gm was born on June 6,
1996. Delivery (Apgar scores at 1, 5, and 10 minutes were
10) and the early postpartum period was uneventful. At
the age of 9 weeks, however, the child began having fever,
shortness of breath, and sinus tachycardia. A chest x-ray
film demonstrated right lower lobe infiltration suggestive
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" of pneumonia but, more important, a sithouette of a huge

heart. After referral to our institution, echocardiography
confirmed massive enlargement of both ventricles. Left
ventricular fractional shortening was calculated as 8%.
Because she was in New York Heart Association class
II1-1V, the child was treated with digitalis, diuretics, and
supportive oxygen at first. However, as the child’s condi-
tion deteriorated further, with weight loss despite hyper-
caloric feeding and requirement of intravenous dopamine
and dopexamine, she was listed for cardiac transplanta-
tion. The diagnosis was dilative cardiomyopathy, because
no evidence of viral myocarditis was obtained. After 5
months on the waiting list, the child (3400 gm) had two
episodes of cardiovascular collapse necessitating external
heart massage and high-dose catecholamine support, as
well as intubation and mechanical ventilation. Because no
donor heart was available, the decision was made to use
the paracorporeal MEDOS HIA system. Normothermic
extracorporeal circulation was established with the use of
a single atrial cannula. The arterial cannula was inserted
into the proximal part of the aortic arch, leaving the
ascending aorta untouched for the assist device. With the
heart beating, a right-angled 1SF venous cannula was
placed into the left atrium via the intraatrial groove,
secured by two purse-string sutures of 5-0 monofilament
polypropylene.** The cannula was tunneled below the
right.costal margin to exit the skin in the right epigastrium.
The arterial 18F cannula was connected to the ascending
aorta via a 4 mm polytetrafluorethylene graft, which
exited the skin in the left epigastrium. After meticulous
deairing. both tubes were connected to the 10 ml paracor-
poreal ventricle placed onto the abdominal wall. The air
driveline wus connected to the console, left ventricular assist
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INTRAOPERATIVE PATENCY CONTROL OF ARTERIAL GRAFTS IN MINIMALLY INVASIVE
CORONARY ARTERY BYPASS GRAFT OPERATIONS BY MEANS OF ENDOSCOPIC THERMAL

CORONARY ANGIOGRAPHY

Volkmar Falk, MD, Anno Diegeler, MD, Thomas Walther, MD, Hugo Kitzinger, Jacques A. M. van Son, MD, PhD,
-—Ridiger Autschbach, MD, PhD, and Friedrich W. Mohr, MD, PhD, Leipzig, Germany

Intraoperative patency control of internal thoracic ar-
tery (ITA) grafts in minimally invasive direct coronary
artery bypass graft (MIDCAB) operations is hampered by
a limited surgical access. A new method to intraopera-
tively assess graft patency was developed with the use of
an endoscopic thermal scanner that can be operated
through a port or inserted directly through a small thora-
cotomy incision.

Methods. MIDCAB operations with the ITA to graft
the left anterior descending coronary artery (LAD)
were performed in six male patients (aged 52 to 68
vears) with isolated disease of the LAD. Four patients
had a history of single or multiple percutaneous angio-
plasties. Left ventricular function was within normal
limits in all patients (ejection fraction > 50%). Patients
were anesthetized and placed in a supine position.
Through a small anterolateral thoracotomy (6 to 8 cm)
in the fourth intercostal space, the ITA was harvested.
_Two patients underwent cardiopulmonary bypass with
" endoaortic clamping and cardioplegic arrest by means
of the Port-Access System (Heartport, Inc., Redwood
City, Calif.)." In the other four patients we operated on
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the beating heart with temporary LAD occlusion and
local ventricular wall immobilization using the CTS
system (Cardio Thoracic Systems, Cupertino, Calif.).?
After completion of the distal anastomosis and before

~ release of the vascular clamp, an endoscopic thermal

scanner (Infracam, Inframetrics, North Billerica,
Mass.) was introduced through the thoracotomy inci-
sion. The scanner based on a platinum silicon (PtSi)
focal plane array detector (256 X 256 elements) oper-
ates at a wavelength of 3.4 10 5.0 pm (mid-infrared
spectrum) with a spatial resolution of 0.6 mrad. A 30 cm
endoscope with an indium antimony (InSb) lens allows
the scanner to operate through a 10 mm port. After
placement of the endoscope above the surface of the
heart and after local topical cooling, the vascular clamp
on the ITA graft was released. The thermal gradient
generated by the inflow of warm blood through the graft
delineated the anastomosis and the distal vascular bed.
The resulting heat picture was transformed online into
an angiographic picture on a conventional video screen.
In all patients graft flow was also confirmed by transit-
time Doppler-flow measurements (Transonic Systems
Inc., Ithaca, N.Y.). All patients underwent a second
angiogram before discharge (postoperative days 3 to 6).

Results. All operations were uneventful. Median ITA
takedown was 33 minutes and median operation time
was 117 minutes. Placement of the endoscope was
performed through the thoracotomy incision in all
cases. Fig. 1 shows a typical intraoperative thermal
angiogram of an ITA graft to the LAD that was
performed on the beating heart. Before release of the
vascular clamp, the surface of the heart shows a homo-
genéous temperature distribution.- The forceps indi-
cates the site of anastomosis (Fig. 1. a). After release of
the vascular clamp, thermal coronary angiography
shows immediate antegrade perfusion of the LAD. as
well as retrograde filling of a first diagonal branch.
documenting graft and anastomotic patency. Thermal




