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Linz Approach

INTERSTAGE MORTALITY
• Discharge after Norwood to admission for Glenn
• Own data: 

✓Interstage mortality in Linz?

✓Risk factors?

• Strategies to prevent interstage mortality
✓Optimize pre-operative status
✓Surgery
✓Medication
✓Monitoring
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INTERSTAGE MORTALITY

• 435 Norwood OPs
• In-hospital mortality: 11,7% (51/435)
• Interstage mortality: 6% (23/384)

OWN DATA 1997 - 2022: 

N
In-hospital 
deaths %

Interstage 
deaths %

1997 - 2011 254 40 15,7 18 / 214 8,4

2011 - 2022 181 11 6 5 / 171 2,9
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RISK FACTORS
• Prematurity - low birth weight

• Older age at Norwood OP (> 20d)

• Tricuspid valve anomalies

• Anatomy (AA, MS, coronary fistulae…)

• Restrictive / intact atrial septum - TAPVR

• Cardiomyopathies, arrhythmias

• Syndroms - genetic anomalies

• Extracardiac Anomalies …
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• 1997 - 2014

• N = 317 Norwood OPs

• Median age: 7d (2 - 270d)

• Median weight: 3,26 kg (24 patients < 2,5 kg)

• BT Shunt: 54, left Sano conduit:  82, right Sano:181
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19%
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REDUCE RISK FACTORS
• Prematurity - low birth weight

• Older age at Norwood OP (> 20d)

• Tricuspid valve anomalies

• Anatomy (AA, MS, coronary fistulae…)

• Restrictive / intact atrial septum - TAPVR

• Cardiomyopathies, arrhythmias

• Syndroms - genetic anomalies

• Extracardiac Anomalies …

Strategies to reduce interstage mortality

➡Delivery at term

➡Norwood before 20d or hybrid after 20d?

➡???

➡???

➡Prenatal intervention/ PAB pre Norwood

➡CHF therapy

➡???

➡???
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SURGERY
• Right time

• Sano conduit instead of mBT Shunt

• Address TV problems

• Address impaired pulm. venous drainage

• Aortic arch reconstruction *

• New perfusion techniques ** 

Strategies to reduce interstage mortality

*Sames-Dolzer E. et al: Aortic arch reconstruction in the Norwood procedure using a curved polytetrafluoroethylene patch. Eur J Cardiothorac Surg 2022

** Kreuzer M et al: double arterial cannulation during aortic arch reconstruction in pediatric patients. Multimed Man Cardiothorac Surg 2018
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MEDICATION

• Balance Qp/Qs (Rp/Rs) - pulmonary vasodilators

• Manage CHF (milrinone, levosimendan, diuretics,  ACE 
inhibitors, beta-blockers, digoxin) 

• Manage arrhythmias

Strategies to reduce interstage mortality
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MONITORING

• Train the parents

• HR monitor if arrhythmias

• Frequent ambulatory visits

and:

• Nutrition!

• Early Glenn at 3-4 months

Strategies to reduce interstage mortality
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Summary
Each patient requires an individual treatment according to

• Age

• Anatomy

• Risk factors

• Postoperative course


