
Fontan Operation (Extra-Cardiac, Non-Fenestrated) Guideline

Common Complications

• Tamponade

o Consider fluid bolus

o Consider echocardiogram

o Notify cardiologist

o Notify surgeon

o Consider bedside/catheterization lab 

drainage

• Junctional ectopic tachycardia

o Refer to Junctional Ectopic 

Tachycardia Guideline

• Systemic hypotension and low Fontan 

pressure

o Consider volume resuscitation

o Consider PRBC transfusion if anemic

o Consider vasopressin infusion

o Consider assessing for adrenal 

insufficiency

• Hypotension and high Fontan 

pressure

o Pulmonary hypertension

▪ Consider iNO initiation and pCO2 

goal

▪ 35-40 mmHg (Refer to Patient Care

▪ Policy I-1004 Inhaled Nitric Oxide 

(iNO) Protocol)

▪ Consider sedation

▪ Consider paralysis

o Fontan obstruction

▪ Consult with cardiologist and surgeon

▪ Consider urgent catheterization lab 

diagnosis and intervention

o Ventricular failure

▪ Consider echocardiogram

▪ Consider epinephrine infusion

▪ Consider milrinone infusion

• Heart block

o Consider A-V temporary pacing

o Minimize dexmedetomidine use

• Bleeding

o Consider checking CBC

o Consider PRBC transfusion

o Measure coagulation panel and 

replace factors as indicated

▪ Consider Factor 7 administration

o Perform TEG

o Call surgeon

• Chylothorax

o Refer to Chylothorax Guideline

Discharge Criteria

• CTs out for > 24 hours with clear chest radiograph the day of discharge

• Discharge teaching complete

• Discharge echocardiogram complete

• Pain controlled on oral medication

• Ambulatory (per age normal)

• Normal sinus rhythm unless cleared by EP, cardiologist and surgeon

Reassess the appropriateness of Care Guidelines as condition changes and 24 hrs after admission. This guideline 

is a tool to aid clinical decision making. It is not a standard of care. The physician should deviate from the guideline 

when clinical judgment so indicates. 
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Patient Education

• Refer to CVICU unit specific education
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Admit to CVICU

POD #0

• Sedation

o Refer to CVICU Pain and Sedation Protocol

• Respiratory

o PEEP 3

o Ventilator mode

▪ SIMV-PRVC 

▪ SIMV-PC

o Consider iNO if evidence of pulmonary 

hypertension (Refer to Patient Care Policy         

I-1004 Inhaled Nitric Oxide (iNO) Protocol)

o Early extubation

▪ Utilize extubation readiness testing

• Cardiac

o Vital sign goals

▪ HR < 120

▪ Oxygen saturation > 90% 

▪ Blood pressure per age normal

▪ Temperature control/avoidance of fever

▪ Fontan pressure < 10 mmHg

o Monitor for low cardiac output syndrome

▪ Consider milrinone infusion

▪ Consider epinephrine infusion

o Monitor Fontan pressure

o Continuous atrial ECG monitoring for 6 hours 

and then PRN

• GI

o Start clears 2 hours after successful extubation

• Heme

o Monitor for bleeding

• Monitor and trend Etiometry T3 data

POD #1 

• Fluid management

o Negative fluid balance goal

▪ Furosemide 1 mg/kg IV q 8 hours

▪ Chlorothiazide 1 mg/kg po bid when taking 

po

▪ Fluid restrict to 80% maintenance while 

chest tubes are in place

▪ Spironolactone 1 mg/kg po bid when taking 

po

▪ Consider enalapril in consultation with 

cardiologist when taking po

• Wean milrinone infusion to off

• Advance diet

o Low fat

o Consult Nutrition

• Minimize positive pressure ventilation

o Wean HFNC

o Keep NC 0.5 LPM minimum while CTs in 

place

• Wean off iNO 

o Refer to Patient Care Policy I-1004 Inhaled 

Nitric Oxide (iNO) Protocol

o Consider oral sildenafil

• Discontinue arterial line

• Discontinue bladder catheter

• Discuss anticoagulation requirements and 

timing of initiation with surgeon and 

cardiologist

• Analgesia and anxiolysis

o Refer to CVICU Pain and Sedation Protocol

o Consider ketorolac in consultation with 

surgeon

o Wean off dexmedetomidine

o Ambulate

o Establish normal sleep-wake cycle

POD #2 - 5

• Consider changing to oral diuretic regimen

• Consider removing CTs when total output is       

< 2 mL/kg/day

• Transition to oral pain medication PRN

• Complete discharge teaching

Clinical Practice Guideline Created By:  

Robert B. Kelly, MD, FAAP – CVICU Medical Director

Page

1 of 2



Fontan Operation (Extra-Cardiac, Non-Fenestrated) Guideline

Page

2 of 2

Fontan Operation (Extra-Cardiac, Non-Fenestrated)
References

Bronicki, R. A., Penny, D. J., Anas, N. G., & Fuhrman, B. (2016). Cardiopulmonary Interactions. Pediatric Critical Care 

Medicine, 17(8 Suppl), S182-193. https://doi:10.1097/pcc.0000000000000829 (Level V)

Cava, J. R., Bevandic, S. M., Steltzer, M. M., & Tweddell, J. S. (2005). A medical strategy to reduce persistent chest tube 

drainage after the fontan operation. American Journal of  Cardiology, 96(1), 130-133. https://doi:10.1016/

j.amjcard.2005.03.034 (Level III)

Deshaies, C., Hamilton, R. M., Shohoudi, A., Trottier, H., Poirier, N., Aboulhosn, J., . . . Khairy, P. (2019). Thromboembolic 

Risk After Atriopulmonary, Lateral Tunnel, and Extracardiac Conduit Fontan Surgery. Journal of the American College 

of Cardiology, 74(8), 1071-1081. https://doi:10.1016/j.jacc.2019.06.051 (Level III)

Firdouse, M., Agarwal, A., Chan, A. K., & Mondal, T. (2014). Thrombosis and thromboembolic complications in fontan patients: 

a literature review. Clinical and Applied Thrombosis/Hemostasis, 20(5), 484-492. https://doi:10.1177/

1076029613520464 (Level IV)

Hauck, A., Porta, N., Lestrud, S., & Berger, S. (2017). The Pulmonary Circulation in the Single Ventricle Patient. Children 

(Basel), 4(8). https://doi:10.3390/children4080071 (Level V)

Hoffman, T. M., Wernovsky, G., Atz, A. M., Kulik, T. J., Nelson, D. P., Chang, A. C., . . . Wessel, D. L. (2003). Efficacy and 

safety of milrinone in preventing low cardiac output syndrome in infants and children after corrective surgery for 

congenital heart disease. Circulation, 107(7), 996-1002. https://doi:10.1161/01.cir.0000051365.81920.28 (Level II)

Jacobs, J. P., Mayer, J. E., Jr., Mavroudis, C., O'Brien, S. M., Austin, E. H., 3rd, Pasquali, S. K., . . . Jacobs, M. L. (2016). The 

Society of Thoracic Surgeons Congenital Heart Surgery Database: 2016 Update on Outcomes and Quality. The Annals of 

Thoracic Surgery, 101(3), 850-862. https://doi:10.1016/j.athoracsur.2016.01.057 (Level IV)

Jolley, M., Colan, S. D., Rhodes, J., & DiNardo, J. (2015). Fontan physiology revisited. Anesthesia and Analgesia, 121(1), 172-

182. https://doi:10.1213/ane.0000000000000717 (Level V)

Kim, G., Ko, H., Byun, J. H., Lee, H. D., Kim, H., Sung, S. C., & Choi, K. H. (2019). Risk Factors for Prolonged Pleural 

Effusion After Extracardiac Fontan Operation. Pediatric Cardiology. https://doi:10.1007/s00246-019-02183-3 (Level V)

Lagergren, S. M., Jensen, M., Beaven, B., & Goudar, S. (2020). Clinical pathway for the Fontan patient to standardise care and 

improve outcomes. Cardiology in the Young, 30(9), 1247-1252. https://doi:10.1017/S1047951120001924 (Level IV) 

Mahle, W. T., Nicolson, S. C., Hollenbeck-Pringle, D., Gaies, M. G., Witte, M. K., Lee, E. K., . . . Shekerdemian, L. S. (2016). 

Utilizing a Collaborative Learning Model to Promote Early Extubation Following Infant Heart Surgery. Pediatric 

Critical Care Medicine, 17(10), 939-947. https://doi:10.1097/pcc.0000000000000918 (Level III)

Pike, N. A., Okuhara, C. A., Toyama, J., Gross, B. P., Wells, W. J., & Starnes, V. A. (2015). Reduced pleural drainage, length of 

stay, and readmissions using a modified Fontan management protocol. The Journal of Thoracic and Cardiovascular 

Surgery, 150(3), 481-487. https://doi:10.1016/j.jtcvs.2015.06.042 (Level III)

Tominaga, Y., Iwai, S., Yamauchi, S., Kyogoku, M., Kugo, Y., Hasegawa, M., . . . Kawata, H. (2019). Post-Extubation Inhaled 

Nitric Oxide Therapy via High-Flow Nasal Cannula After Fontan Procedure. Pediatric Cardiololgy, 40(5), 1064-1071. 

https://doi:10.1007/s00246-019-02122-2 (Level III)

van der Ven, J. P. G., van den Bosch, E., Bogers, A., & Helbing, W. A. (2018). State of the art of the Fontan strategy for 

treatment of univentricular heart disease. F1000Res, 7. https://doi:10.12688/f1000research.13792.1 (Level V)


	2023 - CVICU Fontan Clinical Practice Guideline with References.vsd
	Page-1
	Page-2


