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Case   



• 79 year old male patient with chest pain 

 

• PI : transferred because of suspicious TAA 

 

• Past History : recurrent CVA(+), HT(+) 

 

• Social History : 50 PY, No alcohol 

 

• EKG : Atrial fibrillation 

Overcome of Short Landing Zone  
: Carotid-Lt SCA Bypass  



CT aorta 



Overcome of Short Landing Zone  

: Hybrid Operation  

 No long term clinical data   

 Risk of bypass graft occlusion(carotid, left SCA) 

 Perioperative mortality, morbidity(esp. stroke)   

       



Overcome of Short Landing Zone 
: Carotid – Left SCA Bypass  



Overcome of Short Landing Zone  
: Carotid – Left SCA Bypass  



New Device to Overcome of Short Landing Zone  

: Branched, Fenestrated Stent Graft  

Inoue K et al Circulation.1999;100[suppl II]:II-316-II-321. 

•Large profile 22-24 Fr. 
•Need carotid puncture or cutdown 
•Complicated procedure 
•Long procedure time(3-6 hr) 
•Not available until now 



New Device to Overcome of Short Landing Zone  

: Branched, Fenestrated Stent Graft  

G. Wei et al. Eur J Vasc Endovasc Surg 2009 May;37(5):560-5.  

 Large profile  

 Need carotid cutdown 

 Complicated procedure 

 Long procedure time (mean :320 min) 

 Animal study only 



Fenestrated and branched stent 

Gore and Medtronic Company 



Development of a Novel, Fenestrated Aortic Arch Stent 

Graft with Preloaded Catheter to Save Branch  

Arteries : An Experimental Study     



Fenestrated Aortic Arch Stent Graft with 

Preloaded Catheter : Characteristics 

1. Preloaded catheter for selection of side branch artery  

2. Easy accessibility of side branch artery through preloaded 

    catheter  

3. Easy detectable marking of fenestrated site 

4. Two delay deployment system at proximal end of stent graft 

    make stent graft movable inside aorta during procedure 

5. One step deployment of stent graft for side branch artery 

6. Small profile of stent graft (18 Fr.)  



Two Fenestrated Aortic Arch Stent Graft with 

Preloaded Catheter : Characteristics 



Two Fenestrated Aortic Arch Stent Graft with 

Preloaded Catheter : Characteristics 



Method 

70-80 Kg, 11 swines 

0 Day  
Procedure of fenestrated aortic arch stent graft 

  Major Adverse Events Analysis(MAE) 

4 weeks 
Check Computed Tomography 

Major Adverse Events Analysis(MAE) 

8 weeks 
Sacrifice and Postmortem examination : gross pathology  

Major Adverse Events Analysis(MAE) 



Step of Procedure 

: Confirmation of fenestrated site marking 

3. Easy detectable marker of fenestrated side hole 



2 Fenestrated Type Stent Graft 
: Partial deployment of stent graft to fenestrated site 



2 Fenestrated Type Stent Graft 

 : Selection of carotid arteries via preloaded catheter 



Step of Procedure 

 : Fitting and Main SG Deployment 

4. Two delay deployment system : stent graft movable inside aorta  



2 Fenestrated Type Stent Graft 

 : Advance of stent graft for caortid artery 



Step of Procedure 

 : Aortography after fenestrated aortic arch stent graft 



Results  

1-FASG 2-FASG 

 Total procedure time 31.02±5.02 min 45.78±9.62  min 

 Selection time of carotid artery  4.82±0.73 min 6.82±2.54 min 

 Success of procedure 6 (100%) 5 (100%) 

 CT finding 

  Endoleak 

  Disconnection of stent grafts 

  Occlusion of stent graft for carotid artery  

6 

0% (0/6) 

0% (0/6) 

0% (0/6) 

5 

0% (0/5) 

0% (0/5) 

0% (0/5) 

 Postmortem gross finding 

  Disconnection of stent grafts 

  Fracture of stent grafts 

  Tear of stent grafts  

  Occlusion of stent graft for carotid artery  

6 

0% (0/6) 

0% (0/6) 

0% (0/6)  

0% (0/6) 

5 

0% (0/5) 

0% (0/5) 

0% (0/5)  

0% (0/5) 

 4 weeks MAE 16.7% (1/6) 0% (0/5) 

 8 weeks MAE 16.7% (1/6) 0% (0/5) 



CT Finding after 4 weeks  

: 2 Fenestrated Type Stent Graft 



Postmortem Exam : Gross Pathology  



For Emergent Patients  

• 3 days need for Fenestrated aortic arch stent graft 

• Different size and length of thoracic aorta, innominate 
a., carotid a., and SCA in patients thoracic aortic disease 

 

• Aortic pathologies usually occurred at lesser curvature, 
lateral side of thoracic aortic arch.  

• Development of ready-made fenestrated aortic arch 
stent graft for emergent patients 

 



Development of Window Type Fenestrated Aortic Arch 

Stent Graft with Preloaded Catheter for Protecting  

Branch Arteries : An Experimental Study  



Development of Ready-Made Fenestrated Aortic 
Arch Stent Graft for Emergent Patients 



Window Type Stent Graft: 
Selection of carotid artery via preloading catheter 



Window Type Stent Graft: 
Advance of stent graft for carotid artery 



Step of Procedure: 
Aortography after Window Type aortic arch stent graft 



Results:  
Window Type Fenestrated Aortic Arch Stent Graft 

 Total procedure time 27.15±4.02  min 

 Selection time of carotid artery  5.72±0.62 min 

 Success of procedure 6 (100%) 

 CT finding or Aortography 

     Endoleak 

     Disconnection of stent grafts 

     Occlusion of stent graft for carotid artery  

6 

0% (0/6) 

0% (0/6) 

0% (0/6) 

 Postmortem gross finding 

     Disconnection of stent grafts 

     Fracture of stent grafts 

     Tear of stent grafts  

     Occlusion of stent graft for carotid artery  

6 

0% (0/6) 

0% (0/6) 

0% (0/6)  

0% (0/6) 

 4 weeks MAE 0% (0/6) 

 8 weeks MAE 0% (0/6) 



Postmortem Exam : Gross Pathology  



Case 
 

:Window Type Fenestrated Aortic Arch Stent Graft  



History 

 
• A hypertensive 79 year-old female 

• CC : chest discomfort radiating to the back 

• V/S: 90/60-92 

• Past Hx: old CVA (+)  

• Social Hx: no smoking, no alcohol drinking  

• CT aorta: 
– Ascending penetrating aortic ulcer with intramural 

hematoma 

– Pericardial effusion 



CT aorta on ED 



Progress 

 

• Clinical diagnosis: 
– Rupture ascending PAU with IMH 

 

• Plan 
– Surgical repair was Recommended 

– Surgical repair was Refused by patient 

– Informed consent about fenestrated stent graft 

– Window type fenestrated stent graft was considered 



Ascending and Aortic Arch Stent Graft 

: Aortography 



Ascending and Aortic Arch Stent Graft 

: Overapping insertion of window type stent graft 



Ascending and Aortic Arch Stent Graft 

: Final Angiography 



CT aorta at 1month 



Indonesian Case  

 
One Branch Type 

Fenestrated Aortic Stent Graft 



History 

 
A 65-year-old woman   

 

 Saccular type aortic aneurysm in the aortic arch 

      

 

 Proximal neck from left SCA to aneurysm : 6 mm 

 

 

 



C  T 



One Branch Fenestrated Aortic Stent Graft 



One Branch Fenestrated Aortic Stent Graft 



One Branch Fenestrated Aortic Stent Graft 



One Branch Fenestrated Aortic Stent Graft 



One Branch Fenestrated Aortic Stent Graft 



Fatigue and MRI Test 



Fatigue and MRI Test 



Clinical Study for Fenestrated Aortic Stent Graft 

 : One Branch Type  



In Progress  

 Waiting for approvel of KFDA (2015.11)  

 

 Got for a medical patent in Korea, Apply in Europe 

 

 Begin Fenestrated Aortic Stent Graft Registry 

     1. Korean Registry 

     2. Indonesia and East Asia Registry  

                  

 Emergent Use of ready-made fenestrated aortic arch 
stent graft for emergent patients 



Unsolved Problem  

 Curvature of aortic arch 

 

 Various anatomy of aorta, carotid, innominate artery 

 

 Dynamic motion of aorta 

 

 Endothelialization of stent graft 

 

 Long term durability of stent graft ?  



New Future ? 
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Han Cheol Lee, MD, PhD.  
 

Divisionof Cardiology, Department of Internal Medicine, 

Pusan National University Hospital, Pusan, South Korea 



Vascular Stent 



 Vascular Stent 



 Limitations of Vascular  Stent 

  Material: Nitinol 

 

  Restenosis  (SFA : 50-60%) 

 

  Articulation (Hip, Knee joint) 

 

  Poor clinical result of DES 

 

  Problem : trauma 



 Vascular Stent 



 Bioabsorbable Vascular Stent 

  Available at the Hip, Knee joint 

 

Low restenosis rate  

 

  Low trauma  

 
 

 



 Bioabsorbable Vascular Stent 

 Polymer based bioabsorbable stent 

 

 Metal based bioabsorbable stent    

 

 Strong radial force  

 

 Absorption rate > 3-6 months. 

 

 Flexibilty at the Hip and Knee joint. 

 



 Bioabsorbable Vascular Stent 

 Metal based    Polymer based 



Manufactoring of Stent 

1. 7mm X 30mm 

bioabsorbable Tube 

2. Stent Design and Laser Cutting  

3. Polishing  

4. Drug Eluting  



5. Fatigue Testing  

Manufactoring of Stent 



Animal Examination 



A 

B 

Neointimal space 

= A-B 



Proto Type of Bioabsorbale Vascular Stent 

: Polymer developed by PNUH and Postech  

Radial force : 기존 vascular stent 1.0 N, PNUH stent 1.1N 



69 

 Fabrication of mesh type stent 

12 pitch 

6 pitch 

Pitch 

Strut width 

800 µm 

660 µm 

330 µm 

200µm 

400µm 

600µm 

Stent wall thickness 

Terms of stent structure 

Strut width 
Thickness 

Diameter 

Numbers 
of Pitch 

Stent diameter 

8mm 

3mm 

8mm 

3mm 

Bioabsorable Peripheral Polymer Stent 

: PNUH and Postech  



Bioabsorable Peripheral Polymer Stent 

: PNUH and Postech  



Patency  
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Thank you for your attention  


