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STENT GRAFTS: ANEURYSMS AND DISSECTIONS OF THE ARCH AND THORACIC AORTA (Invited Lecture)
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There has been increasing experience in the endovascular repair of thoracic and thoracoabdominal aneurysms with particular emphasis on the complex aorta.  Repair can be complicated because of acute rupture, traumatic injury, mycotic involvement, extensive aneurysms with a short proximal and/or distal neck, or erosion into adjacent structures resulting in aortobronchial or aortoesophageal fistula.  Our early attempts to manage thoracic aneurysms with balloon expandable self-made devices were unsatisfactory despite induced temporary cardiac arrest for deployment of the device.  This does not appear suitable for repair of thoracic or thoracoabdominal aneurysms and we believe that self-expanding devices offer clear advantages.  Traumatic and ruptured thoracic and thoracoabdominal aneurysms do not pose a particular technical problem other than the urgency for rapid measurement of device diameter and length.  Nonetheless, patients frequently present with contained rupture that allows time for a rapid CT scan so that size determination can be made.  Thus, if an array of device sizes is available urgent repair is feasible.  In complex situations, the use of transesophageal ultrasound may allow precise placement of the endograft in situations where conventional fluoroscopy has proven inadequate.  This is particularly true in some cases of aortic dissection and aortobronchial fistula.  Proximity of thoracic and thoracoabdominal aneurysms to the arch vessels and/or visceral vessels may not allow adequate space for secure device attachment beyond these vessels.  By translocation of these vessels, however, a suitable neck can be created for adequate device attachment.  Vessel translocation can include left subclavian to left common carotid transposition, complete arch vessel revascularization by a proximal graft from the ascending thoracic aorta, and visceral artery bypass from the infrarenal or iliac arteries.  In this fashion, type I Thoracoabdominal aneurysms can be repaired with a combination of visceral vessel translocation and stent-graft repair of the entire thoracic aorta.  Similarly, in selected patients, stage II elephant trunk repair can be achieved with endovascular stent-grafts. Several adjunctive techniques may be required for access, particularly in view of the relatively large diameter of most thoracic endovascular devices.  These techniques include preliminary placement of a graft on to the common iliac artery or the aorta itself.  Additionally, in patients with small iliac vessels or moderate occlusive disease an endoluminally deployed PTFE attached to a Palmaz Stent can be deployed in the common iliac artery lining the entire common and external iliac artery; balloon distention of this device within the lumina of the iliac vessels may allow a conduit of sufficient size so that the thoracic stent-grafts can be passed into the aorta.  The combination of open and endovascular techniques allows additional options for the vascular surgeon.  For isolated arch aneurysms, combined open and endovascular technique may allow repair without the need for cardio-pulmonary bypass and hypothermic arrest.  By use of a median sternotomy, the ascending aorta can be exposed and a partial occlusion clamp can be placed without the need for bypass.    A graft can then be sutured end-to-side to the ascending aorta and this can be used to translocate the arch vessels to this graft.  Then, using a side limb off of this graft, an endovascular device can be inserted across the aortic arch.    Improvements in endovascular devices and additional experience in the management of complex thoracic aortic disease will allow additional options for repair in the future.
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