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The 12 Commandments and 4 Rules
(with interpretive statements)

• # 12 “Shit happens”

• #   3 You shall not take the name of the LORD your God in vain

• #   6 You shall not murder (see commandment # 11)

• # 11 The patient shall not die on your table



Rule # 1

Things meant to stay put should stay where you put them
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Rule # 2

Embolized material meant to stay 
put should probably come out

... Or parked where it will 

safely stay put!





Things meant to stay put should stay where you put them

• Stent migration: causes
– Iatrogenic

– Stent too small +++

– Inaccurate estimation of true vessel caliber

• Least accurate method:
– “Eyeballing” it

• Semi-quantitative method:
– PTA balloon

• Quantitative methods:
– Measurement from calibrated angio software

– CT, MR, US, IVUS



Quantitative methods: which is most accurate?

Imaging Common Iliac Vein Compression: Differences between CT Angiography, 
Intravascular Ultrasound and Venography 

• Compared with IVUS, 
– venography underestimates stenosis by 14%.

– CTA overestimates stenosis by 4.9%.

• CTA % stenosis = useful to predict IVUS % stenosis 

• In absence of CTA, IVUS, not venography should be used to evaluate % stenosis

Shamma N et al. ncvh.org/uploads/abstracts_11_1211204083.pdf



Shammas, N. et al. Vascular Disease Management. Dec 2017

Measured	Reference	

Vessel	Area	(mm2)

theoretical	Reference	

Vessel	Diameter	(mm)

Selected	Stent	

Diameter	(mm)

50.27 8 8-10

78.54 10 10-12

113.1 12 12-14

153.94 14 14-16

201.06 16 16-18

254.47 18 18-20

314.16 20 20-22

380.13 22 22-24

Area	of	Reference	Common	Iliac	Vein,	Corresponding	to

Theoretical	Diameter	and	Matching	Choice	of	Stent	Size



Stent migration: other causes

• Zones of instability
– Abrupt difference in caliber between 2 contiguous zones 

– Stent extrusion

• High blood flow

• Rapid device deployment

• No long guidewire in the IVC (SVC) +++ 

• Unfamiliar equipement

• Inadequate experience, imaging



Rule # 3

Some material can’t safely come out 

and should be repositioned in a safe zone



Sionim S, Dake M et al. J Vasc Interv Radiol. 1999

Misplaced, migrated stents

20/801 or 2.5%

in 5 years

RV migration 

2: RV :1 rigid; surgery

1 WS;   extraction

Cardiopulmonary migration 

3: RA

2: PA
Perc treatment

Which treatment?

Rigid stent repo, surgery

Flexible stent extraction



Rule # 4

When things go wrong….call for help



Symptomatic stent in RV

• Brutal onset of chest pain

• ± syncope

• Arrhythmias

• Acute decompensation, hemodynamic collapse

• Cardiac insufficiency (TR), perforation, tamponnade

• Imaging

– CXR, CT

– Echocardiography +++



Complications related to stent migration, manipulation
• Intimal damage, dissection

• Arrhythmias, cardiac perforation, tamponnade

• Valvular damage, risk of acute decompensation

• Stent migration to a more dangerous or difficult place for percutaneous extraction or surgery

• Echocardiography to verify valvular function before and after any attempt to recuperate a stent from the RV

Placido-Disla J et al. Vascular disease management 2017



Placido-Disla J et al. Vascular disease management 2017



Must we always remove a poorly-positioned or migrated stent?

Presentation 3 months

Kaddash, I. et al. J Cardiovasc Ultrasound 2016



Take-away points

• Size does matter!

• Location, location, location!

– Don’t redeploy in same location implicated in stent migration

– Rigid stents reposition in stable location

– Flexible stents percutaneous removal, if safe

– Bare stent, permeable, non-occlusive, in stable zone with high flow in 
aysmptomatic patient      probably safe. »Let it be. »

– Covered stent in same circumstances: may be safe?

– Covered stent in other circumstances: redeploy to safe zone or remove



• Catheters, guidewires, temporary endovascular material, coils: 
– remove if possible.

• Use plugs instead of coils to occlude high flow vessels

• Stent trapped in RV
– Symptomatic patient: arrythmias, decompensation
– Echocardiography: assess valvular function, effusion before and after any

attempt to recuperate a stent from the RV to R/O TV damage, perforation, 
tamponnade

– Surgical removal + valve repair, as needed


