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 By the end of the lecture participants will: 
◦ State the indications for VAD implant 
◦ State key components of VAD systems 
◦ Describe patient pump complications 
◦ Identify VAD resources 





 Affects ∼5.5 million patients1 

◦ ∼1 of every 100 people >65 yr 
◦ 550,000 new cases each year 
◦ Aging population will mean millions more within 

30 years 
 

 Mortality  
◦ 33% at 1 yr2 

◦ 50% at 5 yr3 

◦ In-hospital 3.9%4 







Heart Failure (HF):  The Heart Isn’t Strong 
Enough 

What causes HF: 
1. Ischemic Disease: 

Coronary Artery Disease 
2. Valvular Disease: Heart 

Valve don’t prevent 
backwash 

3. High Blood Pressure 
4. Diabetes 
5. Post partum 
6. Viral 
7. Idiopathic 
8. Infiltrative 
9. Restrictive 
10. Non –compaction 
11. Exposure to cardiac 

toxic substances: 
1. Chemo 
2. ETOH 

 



 Shortness of Breath 
 Cough 
 Fatigue 
 Congestion 
 Swollen abdomen 
 Edema 



HF, a complex clinical syndrome, can result 
from any structural or functional cardiac 
disorder that impairs the  ventricles’ ability to 
fill with or eject blood. 
 
Cardinal symptoms are fatigue and dyspnea, 
and clinical signs are fluid retention and 
exercise intolerance 



Myocardial Toxicity 
Change in Gene Expression  

ANP 
BNP 

Myocardial Injury Fall in LV Performance 

Activation of RAAS and SNS 
(endothelin, AVP, cytokines) 

Peripheral Vasoconstriction  
Sodium/Water Retention 

HF Symptoms Morbidity and  
Mortality 

Remodeling and 
Progressive 

Worsening of 
LV Function 

Shah M et al. Rev Cardiovasc Med. 2001;2(suppl 2):S2 



Cardiac3 

 Lusitropic 

 Antifibrotic 

 Antiremodeling 

Hemodynamic1,2 
(balanced vasodilation) 

•Veins 
•Arteries 
•Coronary arteries 

Neurohormonal2 
     ↓ aldosterone4 
     ↓ endothelin2 
     ↓ norepinephrine5 

Renal1,5 
     ↑ diuresis 
     ↑ 

natriuresis 
1Marcus LS et al. Circulation. 1996;94:3184; 2Zellner C et al. Am J Physiol. 1999;276(3 pt 
2):H1049; 3Tamura N et al. Proc Natl Acad Sci U S A. 2000;97:4239; 4Abraham WT et al.  
J Card Fail. 1998;4:37; 5Clemens LE et al. J Pharmacol Exp Ther. 1998;287:67 
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 Education 
 Diagnostic testing/ Evaluation 
 Medication management 
 ICD 
 CRT 
 Referral to an advanced HF VAD/Tx program 
◦ Class 1 recommendation for all patients failing 

optimized maximum medical management 



 

http://images.google.com/imgres?imgurl=http://routzen.wordpress.com/files/2006/07/old-ladies.jpg&imgrefurl=http://fokital.blogspot.com/2006_12_31_archive.html&h=2118&w=2628&sz=485&tbnid=H2pPyfSLEH23VM:&tbnh=121&tbnw=150&prev=/images?q=old+ladies&um=1&start=1&sa=X&oi=images&ct=image&cd=1


 Oral medications 
◦ Beta Blockers 
◦ ACE Inhibitors 
◦ Diuretics 

 IV medications 
◦ Inotropes 

 Devices 
◦ ICDs 
◦ BiV Pacermakers 

 Heart replacement 
◦ VADS 
◦ Transplant 



 Cardiac resynchronization, 
in association with an 
optimized AV delay, 
improves hemodynamic 
performance by forcing the 
left ventricle to complete 
contraction and begin 
relaxation earlier, allowing 
an increase in ventricular 
filling time. 

 Coordinate activation of the 
ventricles and septum. 
 

ECG depicting cardiac 
resynchronization 
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Refer to 
HF center  

for 
evaluation 

Diuretic 
Dose>  

1.5 mg/kg/d 

Serum 
Sodium< 

136 mmol/L 

QRS > 140 
ms  

without or  
refractory to 

CRT 

Hematocrit < 
35% 

Intolerant or 
refractory 

 to 
ACE/ARB/BB 

BUN > 40 
mg/dL 

Or 
Creatinine > 
1.5 mg/dL 

Inability to 
walk one  

block without 
SOB 

One HF  
related 

admission 
 in 6 month 



 Bridge to transplant (BTT) 
 Destination therapy (DT) 
 Recovery 



 NYHA functional class IV symptoms 
 Life expectancy <2 years due to heart failure 
 Failure to respond to optimal medical management for 

at least 60 of the last 90 days  
 Left ventricular ejection fraction ≤25% 
 Refractory cardiogenic shock or cardiac failure† 
 Peak oxygen consumption ≤14 mL · kg−1 · min−1  
 Continued need for intravenous inotropic therapy 

limited by symptomatic hypotension, decreasing renal 
function, or worsening pulmonary congestion 

 Recurrent symptomatic sustained ventricular 
tachycardia or ventricular fibrillation in the presence of 
an untreatable arrhythmogenic substrate      



 Potentially reversible cause of heart failure 
 Recent or evolving stroke     
 Neurological deficits impairing the ability to manage device 
 Coexisting terminal condition (eg, metastatic cancer, 

cirrhosis)     
 Abdominal aortic aneurysm ≥5 cm     
 Biventricular failure in patients older than 65 years 
 Active systemic infection  
 Fixed pulmonary or portal hypertension 
 Severe pulmonary dysfunction (eg, FEV1 <1 L) 
 Impending renal or hepatic failure 
 Multisystem organ failure     
 Inability to tolerate anticoagulation 
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 Approved for BTT 
 Approved for DT 
 Axial Flow 
 2nd Generation 
 Over 10,000 

implants world 
wide 













HeartMate II HeartWare 







http://www.centurionmp.com/media/15962/Foley_Anchor_revised_360.jpg


 Be cautious with the 
trauma scissors 

 Could easily cut a 
cable  

 Disrobe or palpate 
for equipment 
before cutting off 
clothes 
 



 HMII PC  HeartWare 





HeartMate II HeartWare 

Connections White to white/ black to 
black 

One to AC adapter, the other to 
battery 

Outlet (s) Only plug into a red 
outlet 

Only plug into a red outlet 

Back-up Patient’s home, 
Implanting center 

Patient has two AC adapters 



HeartMate II HeartWare 

Clips Has battery clips attach it 
to controller 

Does NOT require battery 
clip. Gentle twist connection 

% Power 
(1 bar 
=25%) 

Can check charge of 
system on controller 

Can check on battery, but 
when connected to controller 
always look at controller for 

most accurate % 
 







 Patient identification 
 LVAD device  alarms 
 Patient medical problems 
◦ Poor pump filling leading to suction events 
◦ Drive line issues 

 Provider education/preparation 











 Implanted 
12/27/2010 

 Golfer 
 Drives 
 Travels 

 





 One person checks the alarms - begins 
checking connections 

 One person pulls the field guides 
 One person gets the VAD coordinator on the 

phone 
 One person may start IV and get heart rhythm 

monitor 
 Find the home binder with additional VAD 

information and patient medications 



 Patient identification 
 Continuous Flow means a change in how we 

monitor VS 
 External components are attached to the 

pump, the pump is attached to the heart 
 Bring back up VAD supplies from the 

patient’s home and/or personal bags 
 Call the implanting center 
 Packing the patient up for transport 

 



 Focus on the basic signs of adequate 
perfusion 
◦ Warm extremities 
◦ Level of consciousness 
◦ Skin color (pink vs ash) 

 Traditional EMS parameters may not be 
reliable (BP, pulse, Spo2 etc..) to help make 
decisions about what protocol to implement  

 EMS protocols are based upon pulsatile blood 
flow. 
 



 Patient: 
◦ Breathing????? 
◦ LOC 
◦ Skin Color and Temp 
◦ Symptoms 

 Vital Signs 
◦ Listen to the chest to hear the pump 
◦ May try to get a blood pressure and O2 Sat 

 VAD Controller 
◦ Pump parameters: Read the numbers 
◦ Alarms? 

 
 





 S  sepsis 
 H hypertension 
 A arrhythmias 
 B bleeding 
 D dehydration 
 O overdrive, occlusion 
 R right heart failure 
 C clot 
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 Coumadin 
◦ INR goal 2 - 3 



 Keep stretcher/spider straps under the device 
cables to avoid any pulling or torque. 

 Keep system controller secured on top of the 
patient  
◦ Not dangling on the side 
◦ It may get caught on something 

 Bring all extra equipment 
◦ Bag with back up controller and batteries 

 
 





 Used to extract a person from a car that is 
in a sitting position who may have a C-
spine injury 

 It's essentially a Jacket with "board slats" to 
keep them in line.   

 The problem is that the last strap that is  
very tightly secured is the last one which 
comes across the patients chest before 
extracting from the vehicle.   

 LVAD would be a contraindication for the 
use of this device. 
 



 Which team is dispatched? 

Chest compressions? 
 Medication titration based on blood pressure 

in continuous flow patients? 
 Where do you take VAD patients? 

 



 VAD patients need ALS transport regardless 
of the emergency  

 Team needs to be ready to respond to a VAD 
device emergency during the transport even if 
the call was non-life threatening 

 Don’t create emergencies by forgetting the 
power source 
 



 Twisted ankle 
 Device malfunction 
 Complicated patient/ pump clinical problem 
 Always page the on call VAD coordinator 

 



 Get your OMD on board with writing 
LVAD/EMS protocols  

 Take the guess work out of decision making 
especially when it is a life/death situation 

 The time to problem solve is not when you 
step into a VAD patient’s house 
 



_____________________________________ 
SIGNATURE OF CONTACT AT THE STATION 

 
__________________________________________________________ 

TITLE 
DATE/TIME ________________________________________________ 

 

On Call VAD Coordinator: 202-801-9796 
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Ask The Local Implanting 
Center How They Notify You?  
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