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AV Canal repair in a six-month-old with Down syndrome  
and elevated pulmonary pressures. 

 
Maria M. Zestos, MD & John D. McAllister 

 
Birth history: 
The infant was born at term after uncomplicated vaginal delivery with Apgar scores 71 95. and a weight of 3 
kg. Features of Down syndrome were noted on physical examination and a confirmation of trisomy 21 
diagnosis was made with karyotype analysis.  

1. What are some of the physiologic features of Down syndrome? What anesthetic risks are increased 
in children with Down syndrome? 

2. A murmur was heard during routine physical assessment in the neonatal period. What is the 
significance of the murmur? What would you do to evaluate this patient? Would you expect the 
murmur to change as the infant grows? 

3. What are the defining clinical characteristics of atrioventricular canal defect with small VSD and 
PDA? What determines the need for surgical correction? Does the size of the VSD increase the 
postoperative surgical risks? What does the term “intermediate AVSD morphology” refer to? 

 
Hospital course: 
The child is discharged on digoxin and lasix with follow-up in one month for a repeat echocardiogram. 

4. What are the treatment plan and the clinical goals? What symptoms would make you change 
medical management?  What are the clinical signs to suggest the child is doing well?  

5. What is the primary determinant of symptoms and need for surgery in these patients? 
 
Neonatal course: 
The baby is one month of age, 3.3 kg and feeds poorly. Echocardiogram shows enlarged LV, RV and RA 
with estimated PA pressures of 35 mmHg by Doppler. The patient is placed on increased doses of lasix and 
digoxin  and aldactazide is added. The infant is scheduled for surgery at 6 months of age. 

6. What do these findings suggest? Is this worsening of symptoms an unexpected finding?  
7. Would this change your medical or surgical management plan?  

 
Infant course: 
The infant improves clinically on an increased lasix with aldactazide. He and is seen in the hospital at 6 
months of age in preparation for repair of the AVSD. Weight is 6 kg with a saturation of 89% on room air. 
An echocardiogram suggests PA pressures of 70 mmHg.  

8. Is the improved functional and clinical status reassuring? How do you define pulmonary 
hypertension? What is the significance of the elevated PAP? Does the presence of increased 
pulmonary vascular resistance (PVR) alter surgical risk? Does this diagnosis affect the planned 
surgical repair?  

9. What other investigations are indicated preoperatively? What are the indications for cardiac cath 
prior to surgery? What are the primary goals of the cardiac cath? 

10. The cardiologists plan to perform the procedure under local anesthesia and ketamine/versed 
sedation. What are your thoughts on this sedation plan? What do you say to the cardiologists and 
CT surgeon? 

 
Cardiac Cath Data: 
A cardiac cath is performed with the attached diagnostic cath results.  

11. What are the primary determinants of PVR? Are there any other diagnostic tools that could or 
should be performed to assess the PVR?  

12. What are the positive responses to vasodilator therapy? Is there any benefit of combining 
modalities to reduce pulmonary hypertension? What other surgical procedures may be offered if 
pulmonary hypertension is refractory to medical therapy and diagnostic testing? 
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13. What is a pulmonary hypertensive crisis? Describe the pathophysiology of a pulmonary 
hypertensive crisis and the usual clinical presentation.  

14. Where should the child recover from the diagnostic cath? 
15. Describe the mechanism of actions of prostacyclin, nitric oxide, calcium channel blockers, 

antiproliferative agents such as the endothelin inhibitors and sildafenil. What are the various ways 
to administer prostacyclin?  

 
Preoperative plan: 

16. What are your anesthetic plans for induction of anesthesia? Monitors? 
17.  What are the 3 basic anesthetic principles to maintain stability before CPB? 

 
Intraoperative factors: 

18. What should be done if the Sp02 and MAP fall after induction? Should nitric oxide (NO) be 
available before induction? What is the primary benefit of NO vs prostacyclin? What are the 
complications/side effects of NO? 

19. Is there any benefit to modified ultrafiltration (MUF) at the conclusion of CPB? Is there any 
benefit to the prophylactic use of NO after CPB?  

20. What are the factors and principles for post CPB mechanical ventilation? Is TEE a useful monitor 
after CPB? Why?  

21. What vasoactive and pressor agents may be useful to assist weaning from CPB? 
 
Postoperative care: 
The surgery goes well and the infant is ready for transfer to the intensive care unit. 

22. Should this patient be “fast tracked” with early extubation or kept sedated and paralyzed?  
23. What are the principles for management of pulmonary hypertension in the ICU? Does sildenafil 

act synergistically with NO or influence rebound after weaning from NO? How is sildenafil 
administered? 
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