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UNDER PRESSURE



Five Cases

 My Headache is getting worse

 I just had a baby and I cannot breath

 My Chest Hurts and I am SOB

 I have an LVAD, and I am Sick 

 I have Diabetes,  and I Do Not Feel Well 



Case #1  ED Visit#2 

 25  y.o. white female 

 ED - 2 days of a worsening headache

 Seen by Neurology- 3 days ago 

 MRI – Negative

 To  the ED for an LP( ED visit #1)



Case #1 ED visit #2

 Forehead pain

 Dizziness worse when standing



Vitals

 Temp 36.8 

 RR 22 

 HR 86

 BP  124/79



Exam #1

 Patient walked into the room

 Headache and “Dizziness”

 Light sensitivity

 No meningeal signs

 No neuro deficits



Treatment 

 Toradol 15 mg IV

 Compazine 10 mg IV

 Benadryl 25 mg IV



Exam #2 - Attending 

 Altered Mental Status

 Difficult to arouse 



Exam #2

 Eye exam

 Right pupil 5 mm

 Left pupil  2-3 mm



Case #1

 STA T CT scan



CT head
Right Subdural Hematoma

Effacement of right lateral ventricle



Case #1  After CT scan

 GCS – 8

 Eye  Open to command 3

 Verbal Incomprehensible words 2

 Motor ? Flexion 3

 STAT Intubation



Decompressive Craniectomy



Case #1  Pearls

 Full exam

 Do not forget about the eye exam 

 Patients can “herniate” after an LP

 DO NOT always attribute altered mental 

status to medications



Case #2- Pregnancy

 19  y.o. white female

 Induction and  Vaginal delivery 

 Hypertensive

 Discharged home on a  antihypertensive 



Case #2 Post-delivery day #3 

 EMERGENCY DEPARTMENT

 HR 111, 

 BP 192/120

 Tachypneic



Case #2- ED visit

 Frothy sputum

 Right sided pleuritic pain

 Short of breath



Case #2

 EKG 

 No acute abnormalities

 CXR-

 Right lower lobe infiltrate

 CT 

 Patchy infiltrates

 NO PE



Case #2

 Worsening respiratory distress

 Intubated in ED

 Started on antibiotics





Case #2- ICU

 Post- Delivery day #4  

 Bradycardic

 PEA

 CPR for 40-45 minutes

 ROSC



Case #2  ICU

 Dobutamine

 Epi

 Solumedrol



Case #2- ICU

 EF 15-20%

 VA ECMO

 Right femoral artery

 Right femoral vein

 Lifeflighted to AGH 



NORMAL 



SEVERELY REDUCED 





ECMO cart /E- CPR cart 



VA ECMO

Venous 
Blood 
Gas 
exchanger

Remove CO2
Add oxygen

Blood 
returns



(17-27F) femoral vein- ( advance 40-50 cm)
(15-19F) femoral artery( to the hub)
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Case #2- AGH SICU

 36.3

 112

 170/120

 97% saturation



Diagnoses

 Hypertensive emergency

 Pulmonary edema

 Postpartum cardiomyopathy

 Chorioamnionitis

 Possible pneumonia



Case #2- AGH SICU

 VA ECMO

 Antibiotics

 Transfused 

 Mom and baby did well



Case #2 Pearls 

 Watch the BP in pregnant and postpartum 

women

 Watch for Postpartum 

 Cardiomyopathy

 PE

 Do not forget about ECMO



Case #3- CP and SOB

 67 y.o.  WF

 Severe shortness of breath

 Chest pain

 Medic transport

 Screaming, then quiet

 111, 142/91 , 15 



Case #3- Exam

 Severe respiratory distress

 High flow oxygen



Case 3- EKG #1







Case #3- ED course

 NSTEMI

 CHF

 Hyperglycemia



Case #3

 ECHO:  Apical hypokinesis



Case #3- Cath lab

 Subtotal left main

 Ostial LAD, Left circumflex

 Severe disease

 Cardiogenic shock



CASE #3  Cath Lab

 IABP with 2 pressors

 CT  Surgeon to Cath Lab

 Taken to Operating Room



Case #3 Pearls

 Watch out for ST elevation in aVR and ST 

depression in other leads

 You can have severe disease without a 

STEMI



Case #4

 69 y.o. male

 LVAD

 Weakness 

 No appetite x 2 days

46





THUNDERSTRUCK



Case #4

 Mechanical roar noted on LVAD

 Doppler pressure 45

 IVF increased Doppler pressure  to about 70

 EKG-

 VF?

 VT?

 Torsades?????



Case #4

 Heart failure team  

 Procedural Sedation

 Countershock for “VF”

50



Case #4  Then What????

Asystole
 Patient was awake 

 MAP about 50



Case #4

 Transvenous pacer placed

 Pacer spikes 

 No mechanical capture 





Case #4

 Countershock again for presumed VF

 Lidocaine bolus and infusion

54



Case #4  CCU and Cath Lab

 RV failure noted on Echo

 Impella placed percutaneously

 New pacer placed with RV capture

 LVAD flow rates doubled



CAUTION: Federal Law (USA) restricts this device to sale by or on the order of a physician.  
Refer to the “Instructions For Use” for complete Indications for Use, Contraindications, 
Warnings, Precautions, Adverse Events and Instructions prior to using this device.

HeartWare® System 
Small pump attaches 

directly to heart

A small controller & 

batteries run the pump

Thin, flexible driveline 

cable exits skin



CAUTION: Federal Law (USA) restricts this device to sale by or on the order of a physician.  
Refer to the “Instructions For Use” for complete Indications for Use, Contraindications, 
Warnings, Precautions, Adverse Events and Instructions prior to using this device.

HVAD® Pump

Only One Moving Part
No contact within pump when running 

Miniature Pump
160g centrifugal pump with 
integrated inflow cannula 
that provides full support

Durable Driveline
Thin and flexible cable 

with durable wires



CAUTION: Federal Law (USA) restricts this device to sale by or on the order of a physician.  
Refer to the “Instructions For Use” for complete Indications for Use, Contraindications, 
Warnings, Precautions, Adverse Events and Instructions prior to using this device.

Pericardial Placement



CAUTION: Federal Law (USA) restricts this device to sale by or on the order of a physician.  
Refer to the “Instructions For Use” for complete Indications for Use, Contraindications, 
Warnings, Precautions, Adverse Events and Instructions prior to using this device.

• HeartWare® Controller: 
Controls and manages VAD operation

• HeartWare ® Power Sources: 

Power the controller and pump

– Batteries

– AC adapter (plugs into wall outlet)

– DC adapter (plugs into car outlet)

• Patient Pack: 
Holds a controller & 

2 batteries; may be worn around waist 

or over the shoulder

• HeartWare ® Shower Bag: 
Holds a controller & 2 batteries 

while showering

• HeartWare ® Battery Charger: 

Can simultaneously charge up to 4 batteries

HeartWare Patient Peripheral Components



CAUTION: Federal Law (USA) restricts this device to sale by or on the order of a physician.  
Refer to the “Instructions For Use” for complete Indications for Use, Contraindications, 
Warnings, Precautions, Adverse Events and Instructions prior to using this device.

HeartWare® Controller Display Overview
The HeartWare Controller displays pump parameters, alarms, and 

recommended troubleshooting 

Scroll Button

Alarm 
Mute Button

AC/DC Indicator

Battery Indicator 1

Alarm Indicator

Battery Indicator 2

Controller Display

Power Source 2

Power Source 1



CAUTION: Federal Law (USA) restricts this device to sale by or on the order of a physician.  
Refer to the “Instructions For Use” for complete Indications for Use, Contraindications, 
Warnings, Precautions, Adverse Events and Instructions prior to using this device.

• One power source indicator (labeled “1” or “2”) will light up based on which 

port is providing primary power (e.g. “1” in this case)

• Two battery indicators:

• AC/DC symbol          turns green when connected to an AC or DC adapter 

• The AC/DC adapter will always be the primary source of power if connected

Battery Capacity Battery Indicator

75-100% 4 GREEN lights     

50-74% 3 GREEN lights     

25-49% 2 YELLOW lights 

<24% 1 RED light          

HeartWare® Controller: Power Source Indicators

Power Source 1 Power Source 2



CAUTION: Federal Law (USA) restricts this device to sale by or on the order of a physician.  
Refer to the “Instructions For Use” for complete Indications for Use, Contraindications, 
Warnings, Precautions, Adverse Events and Instructions prior to using this device.

To Connect Driveline (Pump) to Controller:

• Align the two red marks and push together 
on the silver driveline connector

• An audible click will be heard confirming 

proper connection

• Completely cover the controller’s 

silver driveline connector with the 

driveline cover 

Connecting the Driveline (Pump) 

to the HeartWare® Controller



Case #4 Pearls

 Know how to assess the LVAD

 Watch out for dysrhythmias



Case #5- Last Case!!

 47 y.o.  male

 Vomiting

 Neck  pain

 Shoulder pain

 Had been working outside the previous day



Case #5- History

 Insulin pump

 Depression

 HTN

 Smokes



Case #5 Exam

 SBP 101/52

 HR 112

 RR  16

 Temp 36.4C

 RA sat 96%

 Glucose 261 



Case #5 Complaints 

 Dehydrated

 Anxious

 Tachycardic

 No chest pain



EKG #1



Case #5 Abnormal Labs

 Glucose 261

 Venous blood gas  

 PH 7.077

 Bicarb 17

 K 6.3 

 Cn 2.31

 Gap 39







A STEMI MIMIC



Case #5  

Hyperkalemia
 Renal failure

 EKG changes



Case #5 Treatment

 IVF boluses

 Calcium

 Insulin bolus and drip

 Bicarbonate





Case #5  Pearls

 Watch out for DKA

 Know how to treat Severe Hyperkalemia



EVERY BREATH YOU TAKE


