
normal-sized prosthesis has been used. An overzealous thrombi
removal has been implicated, but LAD has also been described
when there were no thrombi in the left atrium. LAD can be the

consequence of extreme tissue fragility in the case of multiple
sclerosis or floppy mitral valve, but it has been found in patients
with normal-appearing tissues. Endocarditis can be responsible,
but LAD has been described in the absence of endocarditis. At the
echocardiogram LAD can mimic a mitral insufficiency and an
abnormal cavity protruding and compressing into the left atrium.
Immediate surgical treatment may be undertaken, but it may also
be left alone and periodically controlled. Surgical treatment re-
quires closure of the dissection, but an internal drainage has been
described.

From this confusing clinical picture we conclude that LAD
must be suspected in every patient who does not improve after
valve surgery or presents with clinical deterioration after
an initial improvement. In these patients, TEE is always
mandatory.
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Mild hypothermia (32°C) and antegrade cerebral perfusion in aortic
arch operations
Farhad Bakhtiary, MD, Selami Dogan, MD, Omer Dzemali, MD, Peter Kleine, MD, PhD, Anton Moritz, MD, PhD, and
Tayfun Aybek, MD, PhD, Frankfurt/Main, Germany

Antegrade cerebral perfusion (ACP) has been popular-
ized, offering a more physiologic method of perfusion
and extending the safe limits for arch repair.1 Deep
hypothermia has been used as an adjunct to ACP

almost universally. The absolute necessity for deep hypothermia

once ACP with flow rates and pressures within the physiologic
range is provided has been questioned recently. Ehrlich and col-
leagues2 showed that brain oxygen consumption is reduced by
50% of baseline values if the patient is cooled systemically to 28°C
core temperature. Yet the regional cerebral blood flow with ante-
grade perfusion decreases more rapidly at less than 28°C than
between 36°C and 30°C.3 Thus a perfusate temperature of greater
than 28°C should be optimal for ACP to meet the lowered meta-
bolic demands of the brain. By using this modified temperature
management, the drawbacks of long cooling and rewarming peri-
ods on cardiopulmonary bypass (CPB) could be avoided. This
article describes the operative management with this concept.

Technique
After systemic heparinization (300 IU/kg), the right subclavian
artery is exposed through a 4-cm subclavian incision. Cannulation
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Figure 2. Reparative technique.
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is performed with an 18F to 22F flexible standard arterial cannula
in an occlusive technique.

After median sternotomy, the right atrium is cannulated with a
standard double-stage venous cannula. CPB is started, and the heart is
arrested with blood cardioplegia. Cooling is limited to a rectal tem-
perature of 32°C. The innominate and left common carotid arteries, as
well as the left subclavian artery, are exposed, snared with vessel
loops, and occluded at the time of initiation of ACP.

ACP is conducted with a 30°C to 32°C arterial perfusate flow
in a pressure-controlled manner. The upper permissible level was
75 mm Hg, and this allowed for a flow of 1340 � 148 mL/min.
With the cerebral vessels occluded, a bloodless operative field
during arch repair is accomplished. At this point, the arch resection
and repair is initiated. In dissections the inner and outer layers of
the arch wall are dried carefully and glued with standard bicom-
ponent glue. The distal anastomosis with a collagen-coated woven
polyester graft is completed in a continuous fashion with polypro-
pylene 4-0 sutures and, if necessary, reinforced with Teflon felt.
Once distal repair is completed and hemostasis is secured, deairing
is performed, and finally, the prosthetic graft is clamped just
proximal to the innominate artery. At this point, the arterial flow
on CPB is returned to full-body perfusion. All procedures were
performed by a single surgeon.

Results
Between April 2001 and August 2004, 46 patients (27 male and 19
female patients) underwent operative treatment of diseased as-
cending aorta, transverse arch, or both caused by chronic aneurys-
mal involvement (n � 22, 48%) or acute dissection (n � 24, 52%)
in mild hypothermic conditions (Table 1).

The 30-day mortality in this series was 4.3%. One patient with
dissection presented in cardiogenic shock with pericardial tamponade.
Postoperatively, he presented a permanent neurologic deficit, which
was the only such case in our series (2.1%). This patient was admitted
to our unit with convulsion, as well as motoric aphasia before surgical
intervention. Postoperatively, the computed tomographic scan of the
brain showed ischemia of the left hemisphere. Two other patients had
temporary neurologic deficits that were completely reversible at dis-
charge. A second patient with aneurysm required aortic valve replace-
ment and quadruple bypass. He experienced respiratory failure. Both
patients died of multiorgan failure. There were signs of neither spinal
cord–peripheral nerve injury nor acute organ malperfusion. Six (13%)
patients had renal failure caused by preexisting impaired renal func-
tion. The other results are shown in Table 2.

Conclusion
Mild hypothermia decreases the brain oxygen demand by half.2 If
the brain temperature is kept in this range, the regional cerebral
blood flow should not decrease.3 Providing a blood flow in the
physiologic range, the cerebral oxygen demands should be met,
even in patients presenting with hemodynamic instability.

On the basis of these studies, we have started to use 32°C mild
systemic hypothermia together with ACP for operations on the
aortic arch. The aim of the use of mild hypothermia was to
decrease CPB time and its negative side effects during cooling and
rewarming while providing protection for the rest of the body. This
article shows the safety and reproducibility of mild hypothermia in
46 patients with aortic arch aneurysms of different causes. Our
mortality and new-stroke rates in this series are well comparable
with those in previously published reports.1,4

In conclusion, selective ACP with mild systemic hypothermia
appears to be a safe and sufficient concept for brain protection during
arch repair. In avoiding deep hypothermia, this technique might help
to reduce CPB time and deep hypothermia–related side effects.
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Table 1. Patient demographics
Type A

dissection
(n � 24)

Aneurysm
(n � 22)

Age (mean � SD) 58 � 11 62 � 12
Aortic regurgitation �1° 12 (50%) 6 (27%)
Pericardial effusion 14 (58%) —
Porcelain aorta — 6 (27%)
Cardiopulmonary bypass time (min) 112 � 54 128 � 44
Myocardial ischemic time (min) 74 � 41 86 � 29
Isolated cerebral perfusion time (min) 17 � 2.6 12 � 4.4
Core temperature (°C) 30.1 � 0.7 30.8 � 1.0
Tirone David procedure 3 (12%) 4 (18%)
Aortic valved conduit 2 (8%) 4 (18%)
Aortic valve replacement — 6 (27%)
Coronary artery bypass grafting 2 (8%) 12 (54%)
Intensive care unit stay (h) 48 � 34 36 � 22
Ventilation time (h) 18 � 16 14 � 12
Chest tube drainage (mL/24 h) 672 � 320 582 � 292
Re-exploration for bleeding 3 (12%) 1 (4%)
Temporary neurologic dysfunction 2 (8%) —
Permanent neurologic deficit 1 (4%) —
Hospital stay (d) 7.2 � 2.6 8.4 � 3.6
Mortality (30 d) 1 (4%) 1 (4%)

SD, Standard deviation.

Table 2. Distribution of cause
Dissection Aneurysm

MFS 1 (4%) —
Chronic dissection 1 (4%) —
Hypertension 15 (62.5%) 11 (50%)
Atherosclerosis 7 (29.2%) 9 (41%)

MFS, Marfan syndrome.
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