
Adult Congenital Heart 
Disease Considerations



Adjusting developmental approach & 
scoring systems
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Arrhythmias 
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ARRHYTHMIAS & ASSOCIATED DEFECTS IN ACHD 

Source: Pediatric Cardiac Intensive Care Society (PCICS), Nursing Resources. “Arrhythmias and Associated Defects in ACHD.”



Stroke Recognition

▪



Pulmonary Artery Catheters (Swan – Ganz)

• The pulmonary artery catheter (PAC), also known as 
a Swan-Ganz is a ballooned catheter advanced into 
the left/right pulmonary artery

• Used for hemodynamic monitoring including:
• Direct measurement of right sided heart 

function
• Direct measurement of cardiac output
• Indirect measurement of left sided heart 

function

• The “introducer cordis” is a large bore catheter in 
which the PAC is advanced into the vessel.
• Stays in place with PAC
• Includes a side infusion port Threaded to patient

Infusion port – needs to 
have a KVO running of 
normal saline



PA Catheter Basics

• Standard catheters are 110 cm long

• Hash marks along the length of the catheter help to verify 
placement
• Thin line = 10 cm
• Thick line = 50 cm

• Should be passed along in report to ID location of PAC

40 cm

50 cm

60 cm

• Balloon port of the PAC should ONLY be inflated 
with the syringe included in the kit

• Designed to prevent over inflation by only filling 
with 1.5 mL of air

Safety lock is engaged
“crooked arrow” 

Air cannot be injected

Safety lock is unlocked 
Arrow in straight line

PAOP can be evaluated
Providers *only*



PA Catheter 
Basics

Thermistor

• Measures continuous core 
blood temperature

• Measures cardiac output with 
thermodilution

• Remove red cap to connects to 
the monitor cable

Right Atrial (PROXIMAL) Port
• Monitors RA pressure/CVP

• Can use to administer medications and fluids
• No blood or titratable medications

• Site of injection for manual CO using 
thermodilution

Pulmonary Artery (DISTAL) Port
• Terminates in the PA and measures PA pressures

• Transduced with pressure tubing at 3 mL/hr

• NOT AN INFUSION PORT

• Site for SV02 draws only

Balloon Port
• Controls inflating & 

deflating balloon 
during position and 
measuring pulmonary 
artery occlusion 
pressure 
measurement (PAOP)

• Safety lock engaged: 
“crooked arrow”

• Providers only



Advanced Hemodynamic Monitoring



Nursing Considerations
• PAC should be treated as a central line

• Assess hash marks at the exit site
• Assess insertion site for infection, bleeding, dressing integrity
• Ensure sterile sheath is intact and without blood

• Ensure components are locked in place, tubing connected appropriately,  and line 
is secure (not hanging)

• Zero’ing the catheter is the same as a CVP or Arterial Line 
• Beginning of shift, change in position, changed in pressure values, etc.
• Level to the phlebostatic axis (4th intercostal space) 

• Be accurate → every inch off = 2-4 mmHg difference

• Do not administer blood products or albumin through the PAC – may occlude the 
catheter

• IV medications through the PA proximal lumen only

• NEVER flush when a balloon is wedged

• PA catheter placement is not a contraindication to mobility

• Measurements should be done at the same position 
• ex: head of bed to 30 degrees 



Pulmonary Artery Pressure (PAP) Monitoring & Waveforms

• Obtained from the PAC DISTAL lumen which terminates 
in the pulmonary artery
• Left ventricle preload indicator
• Waveform: smooth upstroke and dicrotic notch 

from pulmonic valve closure

• Utilize pressure tubing at 3mL / hr to maintain 
waveform (normal saline

• Do not use the stopcock: place a dead-end cap on the 
syringe port

• Systolic Range: 20-30 mmHg
• Diastolic Range: 5-10 mmHg
• Mean: 10-20 mmHg



Pulmonary Artery Pressure (PAP) Troubleshooting

• If catheter unexpectedly migrates back into the right ventricle, the 
waveform will look similar to ventricular tachycardia

• What to do next:
• Note the PAC location at the exit site to evaluate if PAC was 

pulled back (hash marks)
• Notify the provider to reposition the catheter 

• This is why the sterile sheath is on 

• If instability with catheter (v-tach, arrythmias, etc.)
• Provider will pull back PAC until a CVP waveform 

appears

If it goes from looking like this (above) to 
this (below) then the catheter moved into the RV



Pulmonary Artery Occlusion (wedge) Pressure

• Obtained from the PAC DISTAL lumen which terminates 
in the pulmonary artery

• Balloon momentarily wedges the catheter in a small PA 
branch to isolate blood flow
• Pressure is transmitted from LA and reflective of 

LV filling pressure

• Patients are at risk for PA rupture when balloon is 
wedged→ physicians/APPs ONLY can inflate balloon 
• PA balloon should be inflated for only 8-15 

seconds

• PA pressure will change to a PAOP/PAW pressure

• Normal PAOP: 4-12 mmHg
• PAOP is normally within 1-4 mmHg less than 

pulmonary artery diastolic → close correlation 
present, use PAD rather than PAOP procedure



Pulmonary Artery Occlusion (wedge) Pressure: Troubleshooting

• Patients are at risk for PA rupture when balloon is 
wedged→ physicians/APPs ONLY can inflate balloon 

• Waveform elevates towards the systolic peaks and 
flattens; this means the balloon is over wedged
• Needs to be deflated immediately
• Ensure PA waveform returns

• PA waveform spontaneously changed to PAOP 
waveform
• Immediately call for a physician/provider
• Disconnect balloon syringe
• Adjust patient position → shoulders back and ask 

to cough to help float catheter out of wedge 
position

• Never flush a PAC when wedged

PA pressure PAOP pressure



Cardiac Output: Thermodilution
• Room temperature injectate (normal saline) is injected 

into the right atrium via the PROXMIAL lumen
• Consistent positioning of the patient is 

recommended for CO measuring (ex: HOB 30 
degrees)

• Ensure CVP stopcock is turned to the “off” position

• Withdraw 10 mL of saline into the injectate syringe

• Turn injectate stopcock to “off” toward the CVP

• Wait for message on the monitor to inject solution
• Tip: keep the catheter and syringe path as 

straight as possible

• Inject rapidly and smoothly, starting at the end of 
expiration

• Repeat up to 5 times (typically average the 3 with the 
best waveform) and document fluid in I&O

• Ensure CO is saved and turn stopcock to resume CVP 
monitoring

Waveform should look like this
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