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Limited resources but limitless creativity
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Barts Aortic Team



Present Day St Bartholomew’s Hospital



Elephant Trunk (1983)



Elephant Trunk technique



Second stage total aorta replacement

Clamping of the elephant trunk in 
the descending thoracic aorta

Completion of Thoraco-Abdominal 
segment repair



Elephant Trunk
Vascutek Siena Graft with Collar 



Problems with Conventional ET Approach





Frozen Elephant Trunk 



Frozen Elephant Trunk





Description of  the Thoraflex™ Hybrid Device

Collar
• Aids anastomosis

Fabric based on 
Anaconda

Plexus 4 Gelweave section

Radiopaque Markers
• Visibility of stented section

• Aid for extension

Ring Stents
• Individual ring stents of varying 

strength, specific performance 
characteristics

Fully Sealed Device

Ante grade Perfusion 
Branch



Description of  the Thoraflex™ Hybrid Device

Splitter
•Provides rotational and axial attachment of 

device to delivery system

•Splits the sheath during retraction

Tip
•Provides side guide wire 
access

Release Clip
•Attachment to release wire

Handle
•User Interface

Splittable Sheath
•Completely removed from 
system after deployment

Strap
•User interface

•Attachment to sheath 

Malleable St/St Shaft
•Provides adequate stiffness during 
deployment

•Allow the surgeon to pre-curve the 
delivery system for particular anatomy



Device Range

Polyester Graft Type
Polyester 
Graft Dia. 

(mm)

Stent Graft 
Dia. (mm)

Length 

(mm)

4 Branch Plexus

26 28 100 &150

28 30 100 &150

30 32 100 &150

30 34 100 &150

30 36 100 &150

32 38 100 &150

32 40 100 &150

10 8
8

10

12







EVITA Open NEO



EVITA Open NEO



FET in Use



Advantages of FET 

• Single stage repair of arch and DTA pathology

• Versatile – zone 0-3 distal anastomosis

• More hemostatic distal anastomosis in arch replacement in acute 
Type A Dissection

• Re-modelling of DTA in acute/subacute Type A and Type B Dissections

• Stable plateform for proximal landing zone for endovascular repair



Mini-Access FET 



Proximal DTA aneurysm with complex proximal landing zones



Acute Type A with limited DTA involvement or malperfusion



Chronic Type A with proximal DTA aneurysm



Postop



Case 1
50 yr old F
HT
Heavy smoker
Poor PFT
CKD3
Dilated DTA, AAA and ARSA
Type B Dissection with intermittent 
pain



Combined TEVAR + FET for Type B



Case Study 2

• 51 F
• Marfan’s Syndrome
• Failed Pectus repair 1984
• Bilateral Pleurectomy for pneumothorax
• Bio-Root replacement 2002
• Severe AR due to tissue valve degeneration
• Type B Dissection Nov 2019
• Rapid expansion of DTA 6 mm in 2 months





Procedure

• Redo-sternotomy
• CPB – Arch and RA
• Cooled to 22oC (Bilateral SACP)
• AV excised – Percival S Sutureless valve
• Debranched arch with Trifurcated graft
• Terumo Aortic Thoraflex 30mm 15 cm FET
• Zone 2 distal anastomosis



Anteflow FET + Trifurcated Graft



Postop







Stent Diameter



UK FET (2012 – 2022)

• Thoraflex Hybrid 1007

• Evita Open/Open Plus/NEO 155



UK FET EXPERIENCE ON ATAAD - METHODOLOGY 

• Bart’s
• Brompton
• Bristol
• Derriford
• Glenfield
• Harefield
• Liverpool
• Manchester
• Hull
• Papworth
• Southampton 

Mariscalco et al. Semin Thorac Cardiovasc Surg. 2019;31(4):686-690

• Observational study on FET/ATAAD
• 110 patients treated with FET (Thoraflex hybrid)
• 11 high-volume UK aortic centers
• Prior clinical experience with 66 pts



UK FET EXPERIENCE ON ATAAD - RESULTS

Table. 1 Preoperative data

Age, yrs 60.9 ± 12.4

Female 38 (34.5)

BMI, Kg/m2 28.9 ± 5.7

EuroSCORE II 9.3 ± 10.9

Critical preop state 40 (36.4)

Redo 5 (4.5)

LVEF, % 54.2 ± 6.9

Hypertension 77 (70)

Diabetes 8 (10)

COPD 5 (4.5)

PVD 16 (14.5)
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Figure 1. Number of cases



UK FET EXPERIENCE ON ATAAD - RESULTS

Table 2. Intraoperative data

CPB, min 339.3 ± 103.7

ACC, min 182.9 ± 83.7

HCA, min 63.6 ± 39.9

HCA, ˚C 20.8 ± 2.0

Critical preop state 40 (36.4)

CSF drainage 2 (1.8)

ACP perfusion 78 (70.9)

Distal aorta perfusion 22 (20)

AV repair/replacement (53) 48.2

Root surgery 36 (32.7)

TEVAR 1 (0.9)

150 mm 
(50.9%)

100 mm 
(49.1%)

Stent length

Arterial cannulation site

Aorta
17%

Femoral
18%Right Axillary 

55%

32 
(18%)

30 
(21.2%)

34 
(10.9%)

28 
(10%)

26 
(9.1%)

Stent size (diameter)



UK FET EXPERIENCE ON ATAAD - RESULTS

Table 3. Postoperative data

Hospital mortality 15 (13.6)

Intraoperative death 1 (0.9)

Reexploration 20 (18.2)

Stroke 15 (13.6)

Paraplegia 2 (1.8)

Recurrent nerve palsy 4 (3.6)

Dialysis 28 (26.4)

VAD/ECMO postop 5 (4.5)

Tracheostomy 26 (23.6)

Reintubation 11 (10)

ITU stay, hrs 241 ± 298

Length of stay, d 24 ± 18

75%

25%

20%

80%

88%

12%

POSTOP

6-MONTHS

1-YEAR

FALSE LUMEN THROMBOSIS

THROMBOSIS
PATENT



UK FET EXPERIENCE ON ATAAD - AORTIC REMODELLING

Segment A 
(Stented aorta)

Segment B 
(End of stent to coeliac axis)

Segment C 
(Coeliac axis to bifircation)
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FET in Chronic Dissection



FET in Chronic DissectionFET in Chronic Dissection



Chronic Dissection

Sizing of FET

Narrow True Lumen

Rigid Dissection Flap 



Problems with FET in Chronic Dissection

• Not a single stage treatment most of the time

• Sizing of FET can be difficult

• Often not proceed to second completion procedure



Issues in FET
• Routine use in Acute Type A Dissection Justified?

• Use of FET in Chronic Type B Dissection

• Fate of FET in long term outcome

• Incidence of paraplegia in era of FET

• Cost effectiveness



Advances in Aortic Arch Surgery

Improved graft design



Advances in Aortic Arch Surgery

Improved Monitoring



Monitored Brain Perfusion is a 
standard of care in arch surgery

BUT WHAT ABOUT SPINAL 
CORD?





Plan for Total Aortic Care



EACTS Recommendation



Training



Collaboration and friendship



Conclusion

• Frozen elephant trunk technique is a useful armamentarium for the 
management of complex aortic pathologies

• Multidisciplinary team discussion-based patient selection and 
knowledge of the devices available is important 

• Training and shared learning of multidisciplinary team is essential for 
the optimal care of patients with aortic pathologies



Thank You


