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Caso Clínico
H, 37 anos, AP de HTA e tabagismo
Queda de 4m poste telecomunicações: no SU sudorético, pré-cordialgia, taquicardia
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Disseção da aorta tipo A: porta entrada junto ao TBC

Cirurgia Substituição aorta ascendente por prótese tubular
Sutura na parede da aorta entre TBC e ACE

Pós-operatório
Mantém disseção aorta 
Tronco celíaco do falso lumen, com enfarte esplénico, necrose gástrica, 
isquémia hepática; Artéria renal esquerda falso lumen



Caso Clínico
Angio-TC: evolução para aneurisma toraco-abdominal
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Cirurgia
Substituição arco 
aórtico por prótese 
tubular 30 + 
Elephant Trunk

CEC 123 min
Clampagem 56 min
Parag Circ 34 min

Pós-operatório
UCI: 6 dias
Domicílio: D15
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Disseção da aorta tipo A com envolvimento do arco:

Life-saving: substituição da aorta ascendente e hemi-arco?

Life-enhancing: substituição da aorta ascendente e FET/ ET clássico?endovascular stenting of descending aortic aneurysms was intro-
duced in 2003 as the ‘frozen elephant trunk’ [11] procedure. It
necessitates the use of a preassembled or custom-made hybrid
prosthesis. The proximal portion is non-stented and consists of a
Dacron sleeve for conventional surgical handling; the distal part
consists of a stent graft [12]. Two commercially available hybrid
prostheses are available in Europe for FET interventions: the E-
evita Open Plus hybrid stent graft system provided by JOTEC
(Hechingen, Germany) and the ThoraflexTM Hybrid provided by
Vascutek (Inchinnan, Scotland). Available in different sizes and
with different delivery systems, they both have a sewing collar to
facilitate distal anastomosis. The stented portion of these pros-
theses is available in diverse diameters (28–40 mm for the
ThoraflexTM Hybrid and 20–40 mm for the E-vita Open Plus)
and lengths (100 or 150 mm for the ThoraflexTM Hybrid and 130,
150 or 160 mm for the E-vita Open Plus). The more advanced
ThoraflexTM Hybrid graft has a quadrifurcated proximal vascular
portion (tubular in the E-vita) to facilitate reimplantation of the
epiaortic vessels and a more rapid reperfusion of the lower part
of the body once the distal anastomosis is completed [13]. The
main surgical steps of FET include (i) total resection of the aortic
arch; (ii) preparation of the distal aortic stump with obliteration
of the false lumen (FL) use of 4 or 5 U stitches with pledgets
inside and a Teflon felt outside; (iii) advancement of the hybrid
system in the descending thoracic aorta over a guidewire that
has been retrogradely positioned via the femoral artery into the
true lumen; (iv) deployment of the stent graft; (v) suturing of the
vascular collar to the distal aorta before or after the origin of the
left subclavian artery; (vi) complete reimplantion of the arch ves-
sels and (vii) completion of the proximal anastomosis [1].

Practical advice for implantation of the hybrid
prosthesis

Based on the experience at our centre, we identified nine useful
tips that could facilitate FET implantation:

1. Search for re-entry tears in the downstream aorta on the
preoperative CT angiograms.

2. Drain the cerebrospinal fluid (spinal pressure <12 mmHg)
before surgery.

3. View inside the descending thoracic aorta endoscopically
before and immediately after release of the stent graft.

4. Use transesophageal echocardiography for guidance during
device implantation.

5. Restart systemic perfusion and ‘rewarming’ immediately after
completing the distal aortic arch anastomosis.

6. Avoid stent oversize in acute aortic dissection (AAD).
7. Consider using branched aortic arch grafts when epiaortic

vessels are involved.
8. Avoid long stent graft trunks (>_150 mm) to reduce the risk of

spinal cord injuries (SCI).
9. Keep mean systemic pressure >80 mmHg after device implan-

tation to better perfuse spinal cord.

APPLICATIONS OF THE ELEPHANT TRUNKS IN
CLINICAL PRACTICE

Chronic degenerative and post-dissection aortic
aneurysms

During surgery for chronic degenerative aneurysm, the conven-
tional surgical approach is first to perform open surgical replace-
ment of the aortic arch using the cET technique, followed by
open repair of the aneurysmal descending or thoraco-abdominal
aorta [4, 5, 9]. The rationale behind the cET technique for staged
thoracic aortic repair is linked to the advantages of avoiding dis-
section near the distal arch anastomosis and eliminating the
need to clamp the aorta proximal to the left subclavian artery
during the second operation (Fig. 1). Although this elegant
approach has allowed patients to be treated satisfactorily, it is
limited by the failure to complete the repair [4, 5, 14–16]. These
shortcomings can be partially attenuated by the alternative FET
technique. This hybrid procedure is extremely effective in
patients whose aneurysms are confined to the arch and proximal
descending thoracic aorta and in those presenting with saccular
aneurysms of the mid-distal arch for which treatment with stent

Table 1: Elephant trunk procedure options for extensive aortic arch and descending thoracic aorta pathologies

Surgical technique Advantage Disadvantage

Conventional
elephant trunk

• Simplify distal aortic arch anastomosis [10, 20, 49]
• Facilitate thoracoabdominal aortic interventions [2, 5, 10, 49]

• Need a II stage procedure [4, 19, 20, 49]
• Interval mortality [4, 5, 44]

FET • Allows single-stage treatment [1, 19, 26, 38]
• Facilitates thoracoabdominal aortic interventions [17, 28, 19]
• Reduces the risk of additional distal aortic surgery [26, 28, 30, 41]

• Increased risk of spinal cord injury [7, 39, 44, 47]
• Technically demanding [31, 37]
• Cost of the device [52]

Branched—FET • Allows single-stage treatment [1, 19, 26, 38]
• Facilitates thoracoabdominal aortic interventions [17, 28, 19]
• Reduces the risk of additional distal aortic surgery [26, 28, 30, 41]
• Facilitates reconstrunction of the supra-aortic vessels compared

to the assembled FET prosthesis [13, 50, 51]
• Reduces time for hypothermic circulatory arrest and myocardial

ischaemia compared to the assembled FET prosthesis [13, 50, 51]

• Increased risk of spinal cord injury [7, 39, 44, 47]
• Technically demanding [31, 37]
• Cost of the device [51]
• Only one device currently available [13, 51]

FET: frozen elephant trunk.
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