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Cardiac Catheterization Report

No : 201320445 Name :       Age/Sex : 1y11m/  Birth : 20130913
Date : 20150826 Cath No : 2015006194 Angio No : 72365

Physician :       /      /      Fluoro :  Dye :

Pt alertness: Ventilator applied
Clinical : Genetic :
Comment : Wt : 7.4 kg Ht : 68 cm BSA : .36  
Complication : Hgb : 9.1 HR : 146 VO2 : 170 ml/min/ 

Recommendation/Plan
Cardiology : Surgery :

ABGA : 7.18985.2185 (Sat : 99.5%)

*PostPVP

Diagnosis/Intervention

+PostStent
Truncus arteriosus (CE I), VSD 
s/p total repair of truncus arteriosus 
     (20130923, 10d)
s/p delayed sternal closure 
     (20131001, 18d)
s/p tracheostomy (20131126, 2m13d)
s/p PVR with GoreTex bicuspid valve
          (12mm in diameter)
      RPA & LPA angioplasty
      RVOT widending with using opened 
           GoreTex tube graft 8mm
      Residual VSD closure  
      (20140217, 5m4d)
     home vent. support, medi           
20150722    

1. Severe stenosis of bicuspid Gortex valve
 on conduit  PG 70mmHg
2. Mild both PA stenosis  PG<10mmHg

Baseline > PostPVP > PostStent
Qp/Qs: 0.6, Qp: 5.5, Qs: 8.6
p(RV/Ao): 1.17 > 0.75 > 0.7

1.BAP on conduit with 12*2 Armada 
   little effective
2. stent on conduit with 10mm*29mm stent
    follwed by 12*2 balloon
    PG 70>20mmHg
    Prv/ao 1.17>0.7

Postpvp
MPA  29/15/23
RV     72(14)
AO     96/4766
Poststent
MPA  32/13/21
RVO  60(11)
AO    97/45/64
RV    62(12)
Final
MPA  32/10/21
RVO  56(14)
RV    59(11)
AO    83/43/59

RA    12/10/12

Sejong General Hospital

s/pTA type I (10d) 
s/p PVR(Goretex bicuspid 12mm)(5M)





• 1989 - 1994 
• 26 infants 
• 4.7M (2d - 1Y) 
• 5.3kg (2.2 - 9.5) 
• success in 31 of 37 stents (84%) 
• large diameter stent(iliac)- not feasible 
• Cx: malposition(5), balloon rupture(1),   

bleeding at puncture site(1)



• There have been concerns that stenting in 
infants may be difficult and have more 
complications because of the smaller vessels. 

• Stents implanted in infants become fixed 
stenoses as the body grows. 

• Although stents can be post-dilated to 
accommodate growth, balloon-mounted stents 
with a low profile to implant in infants usually 
lac the capacity to expand to adult size. 

Issues of stenting in infants with CHD



Solutions of stenting in infants with CHD

• Valeo or Formula stents 

• bioabsorbable stent 

• Unzipping with UHPB 

• breakable stent





Bard Valeo stent (Bard Peripheral Vascular, Tempe, AZ) 
stainless steel triple helical stent 

open cell design - dilation of side branch 
premounted 

0.035-inch guide wire 
balloon burst pressure - 14 atm 

medium sized Valeo stent 6-8mm balloon 6F sheath upto 13mm 
larger sized Valeo stent 9-10mm balloon 7F sheath upto 20mm



2011-2013 
12 stents in 10 pts (branch jailing, 6) 
success and no Cx in all pts 
median recoil : 5.5(0 -21)% 
resistant to dilation  2pts 
Bench testing  radial force : 
        8*36mm Valeo - 34 g/mm 
        ev3 Intrastent double strut LD - 26 g/mm 
        8mm Palmaz P308 - 15 g/mm 



medium sized Valeo stent 
premounted on 6-8mm balloon 

6F sheath 
upto 13mm

larger sized Valeo stent 
premounted on 9-10mm balloon 

7F sheath 
upto 20mm

Travelli et al, Cardiology in the Young 2015; Page 1 of 7 

Bench testing with 16mm balloon



Travelli et al, Cardiology in the Young 2015; Page 1 of 7 



Travelli et al, Cardiology in the Young 2015; Page 1 of 7 



Travelli et al, Cardiology in the Young 2015; Page 1 of 7 

2012-2014 
81 Valeo stents in 61 pts 
58.9M(3.7M- 19.8Y) 
15.3kg (4.6 - 110kg) 
Foreshortening : 2.5±2.3% 
Recoil : 5.9±3.4% 
re-mounting   7 cases 
side-cell dilation 4 cases



25 pts, 2012-2014 
39±35 M, 10.4±6.7kg 

35 stents 
Prv/ao 1.0±0.2->0.6±0.2 

Cx : 12% (3/25)-hypotension, lung bleeding 
FU 18M - no Cx









• Biodegradable stents for >10 years.  
• Stents should provide radial strength for up to 3 months,  
• Earlier magnesium-based biodegradable stents lose radial strength  
within weeks and are resorbed within four months. 
• The latest polymer-based, drug eluting BVS have been shown  
to provide radial strength for at least three months.



11-day-old baby girl, TA (type 2)  
repair on day 6 of life with a 12 mm Contegra 
homograft.  
POD#5,  
3.5︎*12 mm Absorb Bioresorbable Vascular Scaffold 
System (Abbott, IL) 
Abbott Vascular Multi-link Ultra 5.0*13 mm stent in 2M 

McCrossan et al, Catheterization and Cardiovascular Interventions 87:324–328 (2016) 



4.1kg, 3M,   s/p LPA sling 
3.5*12mm Absorb BVS System

McCrossan et al, Catheterization and Cardiovascular Interventions 87:324–328 (2016) 





A, A 15-mm balloon expanded to high pressure was unable to relieve the waist in this lesion with 2 concentric stents, which is caused 
by complete expansion and shortening of a Palmaz P154 stent, across which a Palmaz P188 stent has been placed. B, The waist and 
the fully expanded outer stent can be appreciated in this fluoroscopic image (arrows). C and D, A 12-mm Atlas balloon inflated to 28 
atm was successful at relieving the resistant waist in the stents and fracturing the fully expanded and shortened Palmaz P154 stent 
(arrows). 

Maglione et al, Circ Cardiovasc Intervent. 2009;2:52-58

UHPB 
• layered with 

woven ultrahigh 
molecular weight 
polyethylene 
(UHMWPE)  

• burst pressures 
as high as 27 atm 

• Conquest (5-12) 
Atlas (12-26 mm ) 



 55 stents  d ≤ 6mm 
  (34 coronary, 11 biliary, 10 nitinol) 

 predictors for unzipping 
    stainless steel alloy,  closed -cell design 

 Palmaz Genesis stent d=4-6mm 
    fracture diameter (x Nominal)  
     : 3 (2.3-3.5)



Satanandam et al, Catheterization and Cardiovascular Interventions 85:249–258 (2015) 





Graham et al, Catheterization and Cardiovascular Interventions 87:E143–E150 (2016) 



Baby Stent 
15mm long 

6 - 12mm by balloon 
0.018’’ wire 
4F sheath 

open locking by balloon>12mm 
off-labeled, investigational only 

Graham et al, Catheterization and Cardiovascular Interventions 87:E143–E150 (2016) 



Conclusions
• Endovascular stenting in infants has 

several limitations such as a smaller 
vessel, no growth potential of stent as the 
body grows, and no capacity to expand it 
to the adult size etc. 

• These limitations can be overcome by 
using Valeo or Formula stents, breakable 
stent, and bioabsorbable stent or by 
unzipping of stent with UHPB.


