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The mortality rate for patients presenting with an acute MI and cardiogenic 
shock was very high – typically about 90 percent if the patient is not treated 
aggressively with percutaneous coronary intervention (PCI). Even when 
physicians were able to intervene on the coronary arteries, the death rate still 
hovered around 50 percent and remained at that level for several decades. 

In the last five years, we are finally seeing a major breakthrough in survivability 
rates – in some cases as high as 75 percent – and a better understanding of 
cardiogenic shock in terms of defining its severity. A medical emergency most 
commonly caused by a heart attack, cardiogenic shock occurs when the heart 
cannot pump enough blood and oxygen to the brain, kidneys, and other vital 
organs. Last year, a multidisciplinary group of experts convened by the Society 
for Cardiovascular Angiography and Interventions (SCAI) proposed  
a classification schema for cardiogenic shock. 

The SCAI schema is based on an A through E 
grading scale
Simply stated, the scale is summarized as follows:

• “A” represents a patient who is not yet in shock, but appears  
likely to become so

• “B” is a patient showing mild early signs of cardiogenic shock

• “C” is the classic patient with acute MI with shock, requiring  
blood pressure support to stay alive

• “D” is a patient who already has a ventricular assist support  
in place and is still declining

• “E” represents the extreme situation where the cardiac team has done 
everything possible and yet the patient is not likely to survive 

 The SCAI scale also includes one additional risk factor: patients who  
have been resuscitated during the cardio event. 
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Why are these cardiogenic risk factor definitions important?
Defining the severity of the situation enables cardiologists to make the necessary rapid and accurate determinations 
about supportive and interventional treatment. In the more drastic scenarios, time is often the most critical factor for 
survivability. And that speaks to the second major development impacting mortality: new technologies like the peripherally 
inserted ventricular assist device (pVAD). This is a motorized LV assist device inserted from the femoral artery and placed 
across the aortic valve. This device can generate a cardiac output of approximately 3.5 to 4.1 liters per minute.

My colleagues at Goshen Health and I have used this device ten times in the last year. We used to talk about “door-to-
balloon” time. Now we’re saying “door-to-pVAD” time. Using pVAD allows us to support the patient and then intervene on 
the coronary arteries to improve blood flow to the heart and address the underlying process that precipitated the cardiac 
event. This system temporarily takes the load off the heart, assists cardiac output and augments coronary blood flow 
during a major cardiac event or a major cardiovascular procedure. With this support we can better support a patient  
while we intervene.



The pVAD has some limitations
The device is basically a temporary artificial heart. The device 
we use produces cardiac output up to 4.1 liters per minute, 
the same as a normal heart beating at 60 beats per minute. 
It effectively unloads the left ventricle while raising blood 
pressure. And it enhances blood flow in the coronary arteries. 
In one study, this device also showed better outcomes than  
a balloon pump for patients with renal insufficiency. 

The benefits are significant, but the device has limitations. 
While it is a uniquely small heart pump, it’s still large 

enough to be problematic when attempting to place it in 
the femoral artery. So, it’s necessary to be sure that the 
patient’s peripheral vascular system can accommodate it. 
In a few situations, we have even placed the device in  
the axillary artery. 

There’s another size factor. The artery must be of sufficient 
size not just for implantation, but also for removing it and 
closing the artery.

The first case involved a woman 
who had previous bypass surgery 
and suffered from severe recurrent 
congestive heart failure. Her situation 
was such that she had to return to 
the hospital four weeks in a row with 
congestive heart failure and NSTEMI. 
Her only open vessels were a bypass 
graft to a moderate obtuse marginal 
vessel on the side of her heart and her 
left internal mammary artery that went 
to her LAD. The LAD also supplied 
an occluded right coronary artery. 
Furthermore, the LAD had a severe 
stenosis. Beyond that the patient was 
obese with a BMI of 57, making her a 
very high surgical risk. We eventually 
were able to put her on a pVAD. This 
supported her adequately for us to go 
down the left internal mammary artery 
and put a stent in the LAD.

In fact, we put two stents overlapping 
each other in the LAD. The problem 
with her situation was that her left 
internal mammary artery was so 
tortuous that straightening it out with 
the soft wire to put the stent in actually 
obstructed blood flow. As a result, 
she had basically lost the flow to the 
majority of her heart. The only way we 
could overcome this issue was with 
the left ventricular assist device that 
gave her cardiac output of 4.1 liters 
per minute.

Another example involved a patient 
who had previous stents implanted 10 
years ago in his LAD and circumflex 
arteries near his left main artery. He 
also had severe disease in his right 
coronary artery. When he came to the 
hospital, he was presenting congestive 
heart failure symptoms as well as 
some mild dementia. Because of the 

dementia, this patient was likewise a 
poor surgical candidate.

Ultimately, we put two stents in his left 
main artery. After an abnormal FFR 
which revealed significant restriction 
of flow, we initiated a procedure called 
a “DK Crush” or “Crush technique.” 
This involves crushing one of the 
stents and putting the other one over 
it; then going back and dilating the 
stents through the sidewall of one  
of them.

To accomplish this obviously meant 
interrupting blood flow to his heart. 
Here again, we used the pVAD. The 
initial result was excellent. He was 
doing very well, but then he started to 
decline. So, we supported him with the 
pVAD and determined he had a very 
slight dissection at the beginning of 
the left main artery enabling us to put a 
stent in there and resolve the problem.

Two examples of the pVAD’s efficacy
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Farid Jalinous, MD, FACC, FSCAI, is a board certified clinical and interventional cardiologist. He brings 25 
years of experience to diagnosing and treating patients with cardiovascular disease, such as coronary 
artery disease, heart failure and atrial fibrillation.

Blair MacPhail, MD, FACC, is an interventional cardiologist with more than 25 years of experience.
He addresses general cardiology and peripheral vascular problems, including treatment of narrowed 
and blocked arteries; use of laser and atherectomy devices; and strategic placement of balloons and 
stents to stabilize and improve blood flow.
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TO REFER A PATIENT
To refer a patient , fax a referral form to (574) 533-7145. A referral form can be downloaded at GoshenQuickGuide.com.
Call for an appointment at (574) 364-3921.
We make every effort to see referrals the same day or within 24 hours as needed.
If you would like more information or to meet any of our doctors, please contact Jenny Rupp, Physician Liaison,  
at jrupp2@goshenhealth.com or (574) 364-2978.
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This publication is for healthcare providers

It’s about time
The timing of the new SCAI cardiogenic shock classifications and the introduction of new 
technological devices has opened up a new world of opportunity to improve survivability  
rates for even the most complex cases. 


