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Figure 1 Annual Survey of Cardio-aortic Surgery [1984–2013] by Japanese Association for 
Thoracic Surgery. Modified from reference (2). TAA, thoracic aorta; CAD, coronary artery 
disease; VHD, valvular heart disease; CHD, congenital heart surgery.

Yutaka Okita, Ann Cardiothorac Surg. 2016 Jul;5(4):368-76



Surgical techniques

Needs amendment:

Recent surgical techniques (arch) not listed!

No mentioning of Frozen Elephant technique!

No mentioning of Hybrid (endo/open) approaches!

Little evidence, mostly expert opinion!



The ultimate goal:  Dr. DeBakey at age 95 …had chest pain !

• Finally my 1st AMI…?

• No, a DeBakey Type II Dissection !

• Difficult decision to go for surgery!

• Intermittent loss of consionsness!

• Interposition graft as a simple 

solution!



Standard surgical repair techniques in proximal AD



Hemiarch replacement & the evolution from E.T. to frozen E.T. technique

Uncovered:

Newly emerging 
surgical/interventional 
technology



Recent trends in management in type A dissection

- Fewer rejection for type A 

surgery

- Trend to lower mortality

- Declining open surgery for 

type B dissection

- Increasing endovascular 

intervention

IRAD JACC 2015;66:350-8



Declining in-Hospital Mortality:    Operated Type A Dissection

Parikh N et al. IRAD 2016.
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Parikh N et al. IRAD 2016.

More antegrade cerebral Perfusion Strategies
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Parikh N et al. IRAD 2016.
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Booher AM, et al.  Am J Med  2013;26:e19-24.

AcuteHyperacute Subacute Chronic

New (alternate) classification system for proximal dissection



Guideline Recommendations to treat aortic dissection

Needs update:

No specific recommendation for 
surgical techniques in type A’s!

Which patient should be managed 
medically only?

What is the best endovascular strategy 
in survivors of type B dissection?

Is there room for endovascular 
management of proximal aortic 
dissection?

Should we generate a new 
classification system for dissection?



Ting-Yu Yeh, et al. Epidemiology and Medication Utilization Pattern of Aortic Dissection in 
Taiwan: A Population-Based Study. Medicine (Baltimore). 2016 Feb;95(8):e200b

Group A included 2340 
patients (25.74%) treated 
surgically for type A AD

Group B included 1144 
patients (12.58%) treated 
endo/surgically for type B AD

Group C included 5608 
patients (61.68%) with any 
type of AD treated with 
medical therapy only.

Medical only

Surgery or Endo

Survival pattern of Aortic  Dissection

Medical management 
only may never be 
enough !



Workplace for endovascular procedures is Hybrid



Implantation under rapid RV pacing

Delivery of 36 mm x 6.4 cm TX2 Graft

Acute Type A Dissection:  proximal TEVAR ?



Rapid ventricular pacing

180 bpm over 10 seconds

Aortic pressure

100 mmHg

Stentgraft Launch

Hybrid:  My 1st TEVAR in the ascending aorta 
Endovascular SG placement during cardiac arrest

Successful SG 
placement in type a 
aortic dissection 
under Rapid Pacing 
for cardiac arrest



The ultimate goal in treating any dissection is mending the layers 
and healing of the aorta which requires stent-graft induced FL 

thrombosis and remodelling

TEVAR in type A dissection 

Sakalihasan N, Nienaber CA et al. EHJ 2019



Series of 12 patients unfit for open surgery 

Characteristics

- 9 M, 3F, aged 81±7 
years

- Proximal tear in 
ascending aorta

- EuroScore II 9.1±4.5

- Procedural success 
91.7%

- 30 d mortality 8.3%

Nienaber C, Sakalihasan N, Clough R et al. JCTS 2017



Emerging Therapy for the ascending Aorta

Lu Q, et al. J Am Coll Cardiol 2013;61:1917–24



Kreibich M et al., JTCVS 2018

Surprise…?



Ongoing study using an adaptable/compliant SG

Single arm study close to 
completion…no data released yet.



A B

C

2- and 3-dimensional images of proximal 
aortic dissection before (A) and after stent-
graft (B) with successful remodelling, but 
later total erosion of distal stent-edge at 
16 months (C).

Pre-TEVAR At discharge 16 months F/U

Yuan X et al. Cath Cardiovasc Int 2018

Evolution after successful proximal stent-grafting



This time another strategy…why not a dual lumen intervention this time?

CASE M.P

Inoperable
Euroscore II 21%



CASE M.P



A

B

C

CT and echo images pre-procedure (A), at 
discharge (B) and 6-month follow-up (C) 
showing entry closure false lumen thrombus 
and shrinkage with true lumen expansion 
(remodelling) (patient no.2). Star shows the 
ASD occluder. 

pre procedure 
(FLIRT)

At discharge

6 months F/U

Interventional Repair of type a aortic dissection

Yuan X et al. CCI 2018



Proximal dissection is a surgical 
domaine using various resection 
techniques!

“As neither TAVR is real surgery…
…nor TEVAR a surgical procedure
…let the wire guys do it!”

Bruce Lytle, MD
Cleveland Clinic

Take home message



Multidisciplinary Brompton Aortic Centre 2019 

Prof J Pepper
cardiac surgeon 
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cardiac surgeon 
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Figure 4 Acute aortic dissection & hospital mortality. Japanese Association for 
Thoracic Surgery 1996–2013. Modified from reference (2). AD A surv, acute type A 
aortic dissection survival; AD B surv, acute type B aortic dissection survival; HD, 
hospital death.

Yutaka Okita, Ann Cardiothorac Surg. 2016 Jul;5(4):368-76
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Personalized management in case of arch involvement

BA

fTEVAR in chronic aortic dissection in Marfan’s syndrome





• Patients turned down for 
surgery for frailty or old age 
at MDT

• Special cases
– Previous TEVAR

Previous TEVAR with 
large type 1A 
endoleak

Previous type A 
dissection treated 
surgically

Future case



Lu Q, et al. J Am Coll Cardiol 2013;61:1917–24

Ascending Aorta + TEVAR



The opposite of FLIRT:   True Lumen Intervention…nice initial Results!



True Lumen Intervention…lasting 15 months.



• Exclusively percutaneous minimalistic technique 
(based on the use of occluders, coils and ONYX)

• Promotes false lumen thrombosis to initiate 
remodelling

• Amenable to communications in any kind of 
dissection (A/B)

• Avoids the risk of (add’l) BEVAR/FEVAR or open 
surgery

Is it worth a FLIRT ?

Yuan X et al Cath Cardiovasc Interv 2018



64 y/o  male patient

- Sudden onset of chest/back pain

• History of chronic HTN

• Triple rule out CT diagnosis:

Acute type B dissection

Lusoria anatomy

Distal malperfusion

- Right arm claudication/ischemia

- Lower extremity hypotension

Another FLIRT:  Subacute/Chronic dissection to induce remodelling?



Sequential follow-up CT scans after the 1st procedure

55 
day
s

1st TEVAR with stent-graft 
and chimney technique

Tear in fabric of SG and partial thrombosis of FL 
at day 5 post TEVAR

At day 55 the FL thrombosis has improved, but is 
still incomplete and fed from the fabric tear

Strategy: 
Secondary induction of complete FL thrombosis

Subacute/Chronic dissection…induced remodelling!



3D CT guided reintervention with FLIRT concept in type B dissection

1st attempt

2nd attempt

Coils, occluder
and iliac 
Stentgraft to 
isolate FL



…or false lumen coils & occluder to facilitate thrombosis and aortic remodeling

Pre-TEVAR 55 d post-TEVAR 3 d post-repair

Complex, but 
uncomplicated case 
with secondary 
reperfusion of false 
lumen from proximal 
inflow caused by 
rupture of graft 
fabric.
Retrograde coiling 
and an occluder turn 
procedural failure 
into a great success 
with additional 
procedures!



75 y/o female 

- Admitted from a routine surveillance CT of thoracic aortic 
aneurysm showed a new dissection in aortic root

• Hypertension
• Apronectomy in Feb 1999
• Coronary angiogram : LAD 70% stenosis in 2001
• Infra-renal  AAA repair in 2006
• Permanent pacemaker implantation in  Mar 2007
• Osteoarthritis with total knee replacements
• Lower gastrointestinal haemorrhage with bowel resection in 

2015, end-to-end anastomosis 
• Aorto-femoral bypass

FLIRT with the impossible…FL management in this type A dissection?



Type A dissection confined 
to just above the aortic root 
to mid ascending aorta. 
Measured 26 x 42 mm
Entry tear diameter 5mm

Individual approach – false lumen management in type A dissection



Angiogram confirms the false
lumen and entry tear.

➢ 15 x 5 mm coils  deployed via 
MP followed by a 10mm 
Amplatzer PFO closure device 
placed across the entry tear. 

➢ Final angiogram shows tear 
sealed and coronary ostium 
unblocked. 

Individual approach – false lumen management in type A dissection



CT scan 3 days after procedure

No contrast communication to 
the false lumen

CT scan 6 months after procedure

Device sealing in site precisely 
with excellent remodelling

Individual approach – false lumen management in type A dissection

Yuan X et al. JEVT 2017



Demographic information, pathology and procedures

Yuan X et al Cath Cardiovasc Interv 2018



Procedural details (FLIRT concept) and success rate

Yuan X et al Cath Cardiovasc Interv 2018



Impact of FLIRT on anatomic details, remodelling and false lumen 

thrombosis in proximal (type A) and distal (type B) aortic dissection  

Yuan X et al Cath Cardiovasc Interv 2018



Proximal dissection cases treated with FLIRT (occluders and coils), 

demonstrated the increasing true lumen area and shrinking maximum diameter of 

the aorta over time.

Yuan X et al Cath Cardiovasc Interv 2018



Covered stents (Jostent) for Coroneries 

Final Challenge: 
Is There a Potential for an Endovascular Bentall Procedure?

Sketch from Engineering Lab in 2006
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The future is approaching...but not close yet! 

Wishful 
thinking by Ted 
Diethrich †
in 2006
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Is an Endo - Bentall a Feasible 

Option soon?

Answer:

Almost Certainly, 

but not today & 

not tomorrow!

New Future ?
2006



Highly complex case selected for elective FLIRT at distal reentries

Surgery 1995/2017 2 TEVAR in ET 2/18 

Candidate 
for FLIRT ?



Brompton Aortic Centre 2018 
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PETTICOAT for improved realignment ?


