
by décolletage, and it will not leave the cosmetic problem for

a lady who cares about her physical appearance. More im-

portantly, the procedures are executed off-pump. The second

benefit is safety: capture of the dislocated occluder through

the inferior partial median sternotomy is relatively easier

than other approaches for perfect exposure. When the cap-

ture or the closure procedure is failed for some reason, the

incision can be extended upward, and conventional surgical

closure can be performed immediately.

To our knowledge, this is the first case in which a dislo-

cated occluder has been captured without CPB and in

which the peratrial device closure was performed after

the failure of percutaneous occluder implantation. The

case reminds us that capture of a dislocated occluder with-

out CPB is technically feasible and that peratrial device

closure might be a new direction for therapy of septal

defects.
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Stent graft coarctation after frozen elephant trunk procedure:
An unusual complication

Davide Pacini, MD,a Alessandro Armaro, MD,a Luca Di Marco, MD,a Vincenzo Russo, MD,b and Roberto Di Bartolomeo, MD,a

Bologna, Italy
Recently, a hybrid repair combining endovascular treatment

with conventional surgery, known as the ‘‘frozen elephant

trunk’’ technique,1 has been described as a single-stage pro-

cedure for the treatment of diffuse pathology of the thoracic

aorta. We report an interesting case of a patient with Marfan

syndrome who underwent frozen elephant trunk repair in

which coarctation of the endoprosthesis was postoperatively

diagnosed and successfully treated with another endovascu-

lar procedure.

CLINICAL SUMMARY
A 52-year-old male patient with Marfan syndrome and se-

vere scoliosis leading to severe respiratory insufficiency
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(Figure 1, A) and previous mitral valve replacement had an

acute type B aortic dissection that was medically treated.

Six months later, the patient was referred to our department

because of rapid dilatation of the false lumen of the descend-

ing thoracic aorta, which presented a severe tortuosity,

facing the spinal column scoliosis (Figure 1, B and

Figure E1, A1–A4). The ascending aorta and the aortic

root were dilated, and moderate aortic valve regurgitation

was demonstrated. The patient underwent aortic root re-

placement with a composite valve graft together with aortic

arch and descending aorta replacement in a frozen elephant

trunk procedure. Cardiopulmonary bypass was established

through the right axillary artery and the right atrium. The

cerebral protection method consisted of antegrade selective

cerebral perfusion and mild hypothermia.2 Myocardial

protection was achieved with cold crystalloid cardioplegia.

The stent graft system (E-vita open; Jotec Inc, Hechingen,

Germany) was introduced in an antegrade manner in the

true lumen of the descending aorta over a stiff guide wire

previously positioned under transesophageal echocardio-

graphic control, through the right femoral artery. The prox-

imal landing zone was approximately 4 cm distal to the left

subclavian artery.

Weaning from cardiopulmonary bypass was uneventful,

as was the initial postoperative course. A computed tomo-

graphic scan on postoperative day 9 revealed severe kinking
ardiovascular Surgery c Volume 137, Number 4 1027
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FIGURE 1. Multidetector computed tomographic scout (A) and volume rendering (B) images showing severe right convex vertebral scoliosis together with

significant kinking of descending thoracic aorta.
of the stent graft leading to coarctation (Figure 2, A, and

Figure E1, B1–B4). At that time, a pressure gradient of

52 mm Hg was measured between the radial and femoral

arteries. The patient underwent an endovascular procedure,

and a Medtronic Valiant thoracic stent graft (Medtronic,

Inc, Minneapolis, Minn) was successfully placed inside

the E-vita open graft. After ballooning of the new endopros-

thesis, a good angiographic result was achieved, with the

disappearance of the arterial pressure gradient. The postop-

erative course was uneventful. The predischarge computed

FIGURE 2. Multidetector computed tomographic volume rendering images showing descending thoracic aorta after surgical correction with E-vita open

prosthesis (A) and after endovascular stent graft extension (B).
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tomographic scan revealed improvement of the endopros-

thetic kinking and a partially thrombosed false lumen

(Figure 2, B, and Figure E1, C1–C4). At the 6-month fol-

low-up, a computed tomographic scan showed excellent

postoperative results, demonstrating total exclusion of the

aneurysms and a thrombosed perigraft space around the

frozen part of the trunk.

DISCUSSION
We describe here an interesting case of a patient with Mar-

fan syndrome affected by a postdissection aneurysm of the

descending thoracic aorta and dilatation of the ascending

aorta. The anatomy of the descending thoracic aorta was un-

usual; the aorta had a pronounced tortuosity that followed the

severe spinal column scoliosis. Traditionally, these kinds of

complex thoracic aneurysms are treated with the elephant

trunk technique1; however, this staged approach is associ-

ated with considerable overall mortality and morbidity.3 In

our case, this approach was not considered possible because

of a severe preoperative pulmonary insufficiency, which

contraindicated thoracotomy. On the other hand, an endo-

vascular procedure, a possible alternative method for the sec-

ond-stage aortic repair, was not considered because passage

through the extremely contorted aorta could have been very

dangerous and difficult. The frozen elephant trunk technique

was therefore considered to be the safest and the best repair

technique for this specific patient. The operation was suc-

cessfully performed, even though the E-vita open stent graft

coarctation necessitated another endovascular procedure.
The Journal of Thoracic and C
This latter procedure was easily performed because of the

presence of the previous open stent. Experience with the fro-

zen elephant trunk technique is limited, but early results1,4,5

seem encouraging. Our experience confirms this trend; com-

plex thoracic aortic pathologies such as chronic dissection

and chronic degenerative aneurysm involving a large part

of the thoracic aorta can be successfully treated with this

technique. These are complex and time-consuming opera-

tions and good results can be obtained only if good strategies

of myocardial, cerebral, and visceral protection are adopted.

In conclusion, the single-stage approach represents an

effective surgical option for the treatment of complex aortic

disease of the thoracic aorta. Strict monitoring of the patient

must be carried out to detect possible complications that may

require prompt treatment.
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FIGURE E1. Multidetector computed tomographic volume rendering (A1, B1, and C1) and axial (A2–A4, B2–B4, and C2–C4) images showing dissected

thoracic aorta before surgery (A1–A4), after surgical correction with E-vita open prosthesis (B1–B4), and after endovascular stent graft extension (C1–C4).

Complete thrombosis of false lumen (arrow), partial expansion of E-vita device (asterisk), and stent graft expansion after endovascular extension (arrowhead)

are also shown.
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