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Objectives

Understand the difference between high risk patients and 
high risk anatomy as it pertains to supported PCI

Explore algorithms to determine use of MCS during PCI

Steps for large bore access and closure

Dealing with an occlusive large bore sheath

The “Single Access” approach



High Risk Patient vs High Risk Anatomy



Patient and Lesion Risk Factors



Patient Identification



Anatomical Assessment

Components of a Syntax Score



PCI Risk



Evidence



PROTECT I PROTECT II

• Though the primary endpoint of 30-day major adverse event (MAE) rate in the ITT population was narrowly 
missed and the trial was halted for futility, the pre-specified analysis of 90-day MAE rate in patients treated per 
protocol with the Impella 2.5 was significantly lower than the rate observed with IABP.

• This lead to FDA approval of Impella for the above indication.



PROTECT III
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PROTECT III

PROTECT III study demonstrated 
• Improved completeness of revascularization
• Less bleeding, 
• Improved 90-day clinical outcomes compared to PROTECT II for Impella-supported high-risk percutaneous 

coronary intervention among patients with severely depressed LVEF.



PROTECT IV



When, Who, What & How



SCAI Consensus on PCI in Complex CAD (2020)



The When and The Who



The When and The Who



What



How - Large Bore Access

Routine: Sheath size <8 Fr

Large Bore: Sheath size ≥ 8 Fr (some places consider ≥ 12 Fr)



Femoral Artery



Access Site Compression



Steps

Ipsilateral Femoral Angiography

• Use larger and less tortuous side of 
the two for the large bore sheath 
(preferably > 5 mm)

• Angiography via micro-puncture 
sheath or standard 6 F sheath

• Upsize sheath.

• Distal abdominal aortic angiogram 
with a 5 F IMA or Pigtail

(to evaluate size and tortuosity of 
external iliac and common femoral 
arteries on both sides)

• Preclose large bore sheath side 
prior to insertion of dilators or 
large bore sheath.

• Use a heavy guidewire (AES, ASS, 
Lunderquist) to place large bore 
sheath.

• Take runoff angiogram via large 
bore sheath if thinking of leaving it 
in after case.

Abdominal Aortic Angiogram

Runoff Angiography



Axillary Artery Access for MCS

Aiming for the 2nd

portion of the Ax 
Artery for Perc Access



Axillary Artery Access for MCS

Mark the Head of the Humerus
on Fluoro (as you would 

Femoral Head on TF Access)



Axillary Artery Access for MCS

Lateral Thoracic Artery
Subscapular Artery

Landing Zone

• So, you want to be:
In 2nd portion of Axa.
Lateral to Thoracoacromial or Lateral Thoracic artery
Medial to Subscapular or Circumflex Humeral arteries 



• Access in 1st segment is in the chest and compressibility of Axa is challenging and bleeding 
into chest is hard to identify.

• Access in the 3rd segment can cause avascular necrosis of humeral head if the circumflex 
humeral arteries are injured or if a covered stent is needed and placed across the 
circumflex humeral arteries. Also, injury to brachial plexus is more likely.

Axillary Artery Access for MCS



Axillary Artery Access for MCS

(through pectoralis minor muscle)

(since access is always through pectoralis 
minor muscle, after placing 5 or 6 Fr 
sheath, it’s important to dilate tract with 7 
F or 8 Fr dilator before Percloses to make 
room for Perclose device).



Axillary Artery Access for MCS

7. After Percloses place a 9 Fr sheath.
8. Exchange the standard 0.035 inch J wire for a heavy wire (AES, ASS, Lunderquist) via a MP 
catheter.
9. Remove 9 Fr sheath
10. Dilate tract with dilators in Impella kit over the heavy wire.
11. Place the Impella sheath over the heavy wire.
12. Exchange the heavy wire using an AL-1 catheter (through the Impella sheath).
13. Use the AL-1 catheter to cross the Ao valve using an 0.035 inch GW (J or straight tip).
14. Advance AL-1 into the LV and place a J wire in the LV and remove the AL-1.
15. Place a Pigtail catheter (angled) and remove the 0.035 inch GW.
16. Place the Impella 0.018 inch GW into the LV via the angled Pigtail catheter, remove the 
latter.
17. Place the Impella MCS device over the 0.018 inch GW.





Occlusive Sheath



Steps to Deal with an Occlusive Sheath

• Peel away sheath removal and advancement of repositioning / 
reaccess sheath.

• Fem-fem bypass techniques 



Reaccess Sheath

Peel away sheath: 14 Fr ID
Reaccess sheath: 13 Fr OD (so more like a guide catheter)

Replace a sheath in place of the reaccess sheath: 11 or 12 Fr sheath 
are size options



Fem-Fem 
Bypass
(External)



External Femoral-Femoral Arterial Bypass
(Right CFA sheath connected to Left SFA sheath for distal perfusion of left leg)

 Impella CP “Re-access” Sheath

Fem-Fem Bypass (External)

Male-to-Male Connector



Single Access





Hemostatic Valve Puncture Sites



Complication Management



Complications and Management

Perforation -

Thrombosis (fortunately rare) -

Covered stent

Thrombolytics, aspiration thrombectomy, ballooning (can 
all be counterproductive due to distal embolization)



Guidelines







Thank You

Shahbaz A. Malik, MD, FACC

Interventional Cardiology Clinic 402.559.8888

Cell 917.697.7446

Email shahbaz.malik@unmc.edu


