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THE BELOW PHRASES ARE INTENDED TO BE USED AND MODIFIED IN PROVIDER COMMUNICATIONS AND OFFICIAL MEDICAL RECORDS.  THEY ARE NOT INTENDED TO BE DISTRIBUTED AS PATIENT EDUCATION MATERIALS
TOF with Pulmonary Stenosis 

The fetal cardiac evaluation today is consistent with the diagnosis of fetal Tetralogy of Fallot with Pulmonary Stenosis. 
We reviewed drawings of this lesion and discussed it at length. I explained the expected postnatal physiology, and that her baby may be cyanotic. I explained that although we try to stratify risk and degree of cyanosis based on fetal cardiac evaluation, it can be hard to predict with certainty given the differences between fetal and neonatal circulation. Her baby will need to undergo a thorough postnatal evaluation, which would include detailed evaluation of the anatomy using echocardiography and possible alternative advanced imaging such as cardiac CT/MRI.  Some neonates have insufficient pulmonary blood flow in the perinatal period and are maintained on prostaglandin until intervention in the perinatal period can establish reliable blood supply to the pulmonary circulation. Infants with adequate pulmonary blood flow are followed closely over the first months of life.  Some infants with insufficient pulmonary stenosis may require medical management for pulmonary overperfusion and congestive heart failure.  
This defect uniformly requires surgical intervention. Timing is based on the adequacy of pulmonary blood flow. If oxygen saturations begin to fall, babies are referred for cardiac intervention, which may be catheter vs. surgical based. If babies remain acyanotic over the first months, they typically would undergo elective repair between 4 and 6 months of age.
Surgical management approach will vary depending on the specifics of the lesion.  Complete surgical repair consists of patch closure of the ventricular septal defect and relief of right ventricular outflow tract obstruction. In some infants, relief of obstruction can be achieved with a valve sparing repair with resection of muscle in the outflow tract, and with pulmonary valvotomy. In others, the size of the valve is too small to allow a valve-sparing repair; these individuals require a transannular patch. They have obligate pulmonary insufficiency but generally are asymptomatic through childhood, even with active lifestyles. Most of these individuals will require a pulmonary valve replacement in later life.

Those who require surgery in the perinatal period may have complete surgical repair, though this is with a higher mortality than surgery later in the first year of life and the hospital stay is generally longer than later in the first year. Other infants may be treated with a pulmonary balloon valvuloplasty or stent placed in the ductus or RV outlow tract in the cardiac catheterization laboratory in the first weeks of life.  Not all are candidates for a stent, and some will require an aorticopulmonary shunt.  Children undergoing these initial procedures will require complete repair later in the first year of life. The surgical mortality for those children undergoing initial shunt followed by complete repair is similar to those undergoing a single stage complete repair.


Operative results are excellent with mortality between 0 and 3% in surgical series. Complications are rare. In the absence of additional genetic syndromes or medical problems, most children following repair of tetralogy of Fallot have a normal length and quality of life. They are risk for further cardiac re-interventions procedures in later life, and are followed by a congenital cardiologist throughout their lifetime. 
CONSIDERATIONS SPECIFIC TO THIS FETUS
***This fetus has retrograde flow in the ductal arch with marked infundibular and valvar stenosis and MPA hypoplasia. We discussed the concept of ductal dependent pulmonary artery blood flow in the postnatal period.  It is likely that this infant will not have adequate pulmonary blood flow in the perinatal period and will require prostaglandin infusion. Options if this is the case will include complete repair, if all elements of anatomy are ideal, or placement of a stent or an aortopulmonary shunt if there are elements of anatomy that would be better addressed at a later age or greater size.  We would anticipate a two to three week post operative stay for complete repair, and shorter stays for stent or shunt.
ASSOCIATED ANOMALIES/SYNDROMES
I discussed with *** the fact the 30% of children with congenital heart disease diagnosed prenatally will have extracardiac anomalies or genetic syndrome and that their child will need to be assessed for these. In tetralogy of Fallot specifically, approximately 10-15% of children have identified genetic defects and 15% have syndromes.  One of the syndromes that I discussed is the association of DiGeorge syndrome (22q11 deletion) which may be seen in children with conotruncal abnormalities. I explained that this syndrome includes risks for immunologic abnormalities, abnormalities of calcium metabolism, among other features. The likelihood of DiGeorge syndrome is increased in children with right aortic arch or thymic hypoplasia.  We reviewed the option of amniocentesis, which can screen for DiGeorge and some other syndromes; we also reviewed the fact that amniocentesis does not detect all extracardiac abnormalities and syndromes.

NEUROCOGNITIVE ISSUES:
Children post cardiac surgery are also at increased risk for neurodevelopmental and school difficulties. Though the average intelligence is similar to children not undergoing heart surgery they are at increased risk of ADHD.  Therefore, we recommend early infant and childhood follow-up in our cardiac neurodevelopmental outcomes clinic.

LONG TERM EXPECTATIONS:
Children with repaired TOF need to be followed regularly by a pediatric/congenital cardiologist throughout their lifetime as they are at risk for recurrent pulmonary valve or pulmonary artery stenosis, pulmonary insufficiency and right ventricular dilation/failure, aortic root dilation and aortic insufficiency and arrhythmias.  Some children/adults with repaired TOF will require 

cardiac catheter based or surgical re-interventions.  As noted above, their life expectancy and quality of life are good.

RECURRENCE RISK:
Because congenital heart disease has a genetic basis, there is a recurrence risk in first degree relatives generally cited at 3%. If DiGeorge syndrome is present, the recurrence risk would be as high a 50% in some family members.
PLAN
We would like to reevaluate the fetus at ** weeks gestation, to reevaluate anatomy and determine suitability of the delivery plan. We reviewed the fact that the fetal cardiac anatomy and physiology are still evolving, and we will be reassessing this and continuing to counsel regarding the anomaly and its anticipated postnatal management.. This infant should be delivered at a facility with providers comfortable caring for neonates with this type of congenital heart disease.
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