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Successful treatment of a Stanford type A dissection by percutaneous
placement of a covered stent graft in the ascending aorta
Kai Ihnken, MD,a Daniel Sze, MD, PhD,b Michael D. Dake, MD,b Dominik Fleischmann, MD,b Pieter Van Der Starre, MD, PhD,a

a
and Robert Robbins, MD, Stanford, Calif

ion is
n alter-
uding
rysms,
lar
us
Stanford

A spiral
neration,
and a
m and

ed to be
ol was
ly stable

roceed,
sion to
erative
esis 3910
ephalic
riz)
rigin of
d suc-
vessels
rteries

dissec-
sition

ubated
4 and

sition
n of the
r of the
olution
tive scan

-
r

t
r

-2

-

Dr Ihnken

From the Department of Cardiothoracic
Surgerya and the Division of Cardiovascu-
lar and Interventional Radiology,b Stanford
University School of Medicine, Stanford,
Calif.

Received for publication Nov 11, 2003; re
visions received Dec 2, 2003; accepted fo
publication Dec 12, 2003.

Address for reprints: Kai Ihnken, MD,
Stanford University Hospital, Departmen
of CT-Surgery, Falk CVRB, 300 Pasteu
Dr, Stanford, CA 94305 (E-mail:
kihnken@yahoo.com).

J Thorac Cardiovasc Surg 2004;127:1810

0022-5223/$30.00

Copyright © 2004 by The American Asso
ciation for Thoracic Surgery

doi:10.1016/j.jtcvs.2003.12.019
1808 The Journal of Thoracic and Card
The criterion standard treatment for acute Stanford type A aortic dissect
emergency surgical intervention. Stent-graft placement has emerged as a
native treatment for various descending aortic pathologic conditions, incl
complicated type B dissections, aortic rupture, giant penetrating ulcers, aneu

and stent-graft coverage of theprimary intimal tear.1,2 A combined surgical and endovascu
approach for acute ascending aortic dissection has been reported.3 We report on percutaneo
stent-graft placement in the ascending aorta as a primary and sole treatment for acute
type A dissection.

Clinical Summary
An 89-year old woman was admitted for acute onset of severe chest and back pain.
computed tomographic (CT) angiogram demonstrated severe atherosclerotic dege
extensive intramural hematoma from the aortic root to the level of the celiac axis,
primary intimal tear in the distal ascending aorta. Extensive blood in the mediastinu
pericardium suggested a contained rupture (Figure 1).

Because of the patient’s advanced age and her overall frail status, she was deem
at high risk for surgery. She firmly declined surgical intervention. Blood pressure contr
achieved in the intensive care unit. The next day, the patient remained hemodynamical
with overall good end-organ perfusion.

When presented with the option of stent-graft placement, the patient agreed to p
and written informed consent was obtained. An aortogram demonstrated progres
complete dissection with patent false lumen (Figure 2). This was confirmed by intraop
transesophageal echocardiography. With the patient under general anesthesia, a Gen
bare stent (Cordis, Warren, NJ) was dilated to a diameter of 14 mm in the brachioc
artery. A 40� 10-mm Excluder stent graft (W. L. Gore & Associates, Inc, Flagstaff, A
was deployed in the ascending aorta, above the coronary arteries and flush with the o
the brachiocephalic artery. It was balloon dilated distally. Aortography demonstrate
cessful exclusion of the proximal dissection, as well as patent coronary and great
(Figure 2). Lack of flow into the false lumen and preservation of flow in the coronary a
was confirmed by transesophageal echocardiography. Partial avulsion and complete
tion of the right external iliac artery was repaired surgically by means of an interpo
graft.

The patient recovered in the intensive care unit in stable condition and was ext
the next day. She was transferred to the regular ward on postoperative day
discharged 8 days later. A follow-up spiral CT angiogram confirmed stent-graft po
in the ascending aorta between patent coronary and great vessels, no opacificatio
false lumen, decreased diameter of the intramural hematoma, increased diamete
true lumen, resorption of pericardial effusion and mediastinal hematoma, and res
of several fenestrations an the arch and descending aorta seen on the preopera

(Figure 3).
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Right brachiocephalic artery; RCA, right coronary artery.
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Discussion
Emergency surgical replacement of the ascending aorta is still
considered the criterion standard therapy for acute type A dissec-
tion. Treatment of pathologic conditions of the descending aorta is
evolving, especially for high-risk patients. In addition to applica-
tions for descending thoracic aneurysms, transection, and giant
penetrating ulcers, the use of stent grafts to cover the primary
intimal tear in the descending aorta has become a viable and
increasingly accepted option.1,2,4 We report here the successful
percutaneous treatment of an acute Stanford type A dissection with
a covered stent graft as primary and sole treatment. This alternative
was chosen because of the unwillingness of the patient to be
subjected to the risk of a surgical intervention.
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Figure 2. Intra-arterial angiography. A, Digital subtraction angio-
graphic image (left anterior oblique projection) shows interval
development of Stanford type A aortic dissection. Intimal tear is
seen on undersurface of distal ascending aorta (arrow). Faint
opacification is visible on false lumen (arrowheads). B, Prede-
ployment angiographic image shows stent graft folded on deliv-
ery device (open arrow). Bare stent is seen in brachiocephalic
artery (curved arrow). TEE, Transesophageal echocardiographic
probe. C, Postdeployment digital subtraction angiographic image
shows closure of previous intimal tear (arrow). There is no

Figure 3. CT angiography after treatment. Axial (A) and oblique-
sagittal (B) CT images at same levels as in Figure 1 confirm coverage
of intimal tear with aortic stent graft. Note decreased thickness of
thrombosed false lumen surrounding thoracic aorta (arrowheads).
Volume-rendered views (C, D) show relationship of stent graft to left
coronary artery (LCA) and right brachiocephalic artery (RBCA).
Figure 1. CT angiography before treatment. A, Axial CT image
shows intimal tear (arrow) in ascending aorta with severe
intramural hemorrhage (arrowheads). B, Oblique-sagittal re-
formatted image shows intimal tear (arrow) at undersurface of
distal ascending aorta. C and D, Three-dimensional volume-
rendered images illustrate relationship of left coronary artery
(LCA) and supra-aortic branches to intimal tear (arrow). RBCA,
opacification of false lumen.
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By applying percutaneous interventional methods precluding
sternotomy, thoracotomy, and cardiopulmonary bypass, it seems
possible to reduce mortality and morbidity in a highly selected
patient group with aortic pathologic conditions.4 Potential compli-
cations of catheter-based interventions are evident.

Another interesting side aspect is the documentation of pro-
gression of the disease process from a localized aortic tear with an
extensive intramural hematoma to a full-blown aortic dissection
within 24 hours, as documented by three imaging techniques. The
early result in our case is very encouraging, and the CT scan
confirmed achievement of the hemodynamic and anatomic goals
associated with successful conventional surgical repair. The dura-
bility of stent-graft repair remains to be proven. Further application
in highly selected patients seems warranted.
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The dilemma of skeletonized internal thoracic artery
sequential bypass versus proximal pedicled in situ
internal thoracic artery plus coronary-coronary free
internal thoracic artery bypass for multiple lesions of
the left anterior descending coronary artery
Duško G. Nežić, MD, PhD, FETCS, Aleksandar M. Knežević, MD, BCh, Milan V. Ćirković, MD,
Vojislava Č. Nešković, MD, DEAA, Petar M. Vuković, MD, and Aleksandar N. Nešković, MD,
PhD, FACC, FESC, Belgrade, Serbia and Montenegro
We describe a case in which the patient’s large left
anterior descending coronary artery (LAD) had
proximal and distal stenosis. We speculated that a
pedicled internal thoracic artery (ITA) graft would

not have enough length for sequential bypass. Although the effects
of skeletonization of the ITA on its long-term patency has not been
established, we decided to use a free, short segment of pedicled left
ITA as coronary-coronary bypass over a distal lesion on the LAD.
The proximal remnant of left ITA was used as an in situ graft to
bypass the proximal stenosis on the LAD. In our opinion, this
technique may occasionally be an attractive approach when pedi-
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cled ITA is not long enough to be used for sequential bypass
grafting.

Clinical Summary
A 61-year-old man was admitted with progressive angina (New
York Heart Association functional class III on admission). Hyper-
tension, smoking, hypercholesterolemia, diabetes mellitus, and
family history were all risk factors for coronary artery disease.
Cardiac catheterization and angiocardiography revealed good left
ventricular function (ejection fraction 0.60) with severe double-
vessel disease. There was stenosis (80%) in the mid third of the
right coronary artery, 70% stenosis of the proximal LAD, and long
(3 cm in length) stenosis as great as 85% on the border zone
between mid and distal thirds of the large LAD (Figure 1).

Bypass surgery with pedicled left ITA and vein graft was
planned and accomplished. Vein graft was used to bypass the right
system lesion. Because there were two stenoses on the LAD, we
decided to use a short, free segment of the left ITA to perform a
coronary-coronary bypass (proximal and distal connections were
done as terminolateral anastomosis) over the distal stenosis. We
also used the remnant of in situ left ITA to bypass the proximal
LAD stenosis. The aortic crossclamp time was 43 minutes.

The patient’s postoperative course and convalescence pro-
gressed without any difficulty, and he was discharged with no

angina. A predischarge check angiogra
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