Metric #: 031
Effective: 04.01.2021


	Diagnostic Accuracy of Fetal Echocardiography

	This measure provides a mechanism for fetal echocardiography laboratories to record and analyze diagnostic discrepancies between fetal and postnatal findings.

	Numerator 
	Number of fetal patients with a moderate or severe discrepancy between prenatal and postnatal diagnosis.
· 

	Denominator 
	All fetal patients born during quarter with prenatal diagnosis of significant structural congenital heart disease (CHD), defined as known or highly suspected structural heart disease in the fetus that is expected to require surgical or catheter intervention within the first year of life.

Excluded Populations:

· Postnatal diagnoses not available (e.g. termination of pregnancy, fetal demise, transfer of care, lost to follow-up)

· Uncertainty as to whether prenatal finding represents significant structural heart disease as defined above (e.g. possible aortic coarctation), and cases where there is expected evolution of pathology over time (e.g. pulmonary valve stenosis). Cases should only be included in the denominator if the family was counseled to expect an intervention, not if an intervention may be necessary.

	Period of Assessment
	Quarterly

	Sources of Data
	Comparison of prenatal imaging findings and reports with postnatal investigations and reports from echocardiography, cardiac magnetic resonance imaging, computed tomography, catheter angiography, surgical and/or pathologic inspection. In cases of discrepancies between fetal echocardiograms or changes in fetal diagnosis/assessment over gestation, the most recent fetal echocardiogram and assessment prior to gestation will be used as the prenatal diagnosis.

	Rationale

	A significant, and increasing, proportion of CHD is diagnosed prenatally.


1 ADDIN EN.CITE  Prenatal diagnosis allows for advance counseling of the family and helps guide prenatal and postnatal diagnostic and therapeutic options.


2 ADDIN EN.CITE  Appropriate counseling and prenatal planning depends on accurate anatomic diagnosis. This metric provides a framework for fetal echocardiography laboratories to identify, categorize and analyze diagnostic discrepancies that impact care.

	Clinical Recommendation(s)

	Other guidelines:

Intersocietal Accreditation Committee (IAC):

The IAC Standards and Guidelines for Pediatric Echocardiography Accreditation, published 8/2015

“2.1.4.1C Correlation must be performed with any appropriate imaging modality, surgical findings or clinical outcomes for a minimum of four cases annually with at least two cases per relevant testing area (TTE, TEE, fetal) to be reviewed in QI meetings.”

“Correlation of Fetal Echocardiograms (if performed): For those patients who have undergone fetal echocardiograms and other diagnostic procedures (such as postnatal echocardiography, postnatal cardiac catheterization or angiography), or post mortem examination, the results of fetal echocardiograms and other procedures must be routinely compared with regard to the accuracy of the fetal echocardiography examination. Comparison studies for each physician responsible for the performance/interpretation of fetal echocardiograms in the facility must be accumulated by the facility and distributed to the physician. Statistics must be generated to ascertain the overall accuracy of the fetal echocardiograms being performed in the facility. A process for addressing discrepancies between echocardiogram examination results and results of other procedures must be in place.”


	Attribution

	Potential cases of discrepancy may be identified and reported by anyone involved in the care of fetuses or infants with prenatal diagnosis of CHD to the medical director of the fetal echocardiography laboratory, or their designee.  Centers should also systematically review all cases of prenatal diagnosis of CHD and compare pre and postnatal findings (see Method of Reporting, below)

All relevant imaging and clinical data for diagnostic discrepancies will be organized and presented at least quarterly at laboratory quality improvement meetings or another appropriate venue. The discussants may include, but should not be limited to: those performing and interpreting fetal echocardiograms (sonographers, fellows, attending physicians); practitioners involved in the care of families and fetuses with prenatal diagnoses of CHD (e.g. nurses, social workers, cardiologists, obstetricians); practitioners involved in providing care to infants with prenatal diagnosis of CHD (e.g. surgeons, interventionalists, intensivists). Consensus on categorization of discrepancy severity, preventability and contributing factors will be reached via group discussion. If consensus cannot be reached, the medical director, or designee of their choice, may determine final categorizations.

Potential changes to practice should be considered in order to reduce the likelihood of repeating similar discrepancies in the future. Education of sonographers and clinicians may also be targeted based on the types of diagnostic discrepancies that are discovered. 

	Method of Reporting

	Two mechanisms of reporting are recommended, passive and active.

Passive reporting: Potential diagnostic discrepancies may be identified and reported by anyone involved in the care of fetuses or infants with prenatal diagnosis of CHD to the medical director of the fetal echocardiography laboratory, or their designee. All such providers should be encouraged to report any potential discrepancies.

Active reporting: All cases with a prenatal diagnosis of CHD that were born should have their postnatal findings reviewed and compared with prenatal diagnosis by a designee of the medical director of the fetal echocardiography laboratory. Many centers maintain a list of fetal patients with significant structural CHD. This list may be reviewed to determine the denominator.



	Challenges to Implementation 

	Quarterly review of all fetal diagnoses and postnatal records will be labor intensive, and will require medical knowledge sufficient to identify cases of diagnostic discrepancy.

Without a systematic mechanism to identify candidate cases of diagnostic discrepancy, they may go unreported.

Cases of moderate and severe severity may not be sufficiently prevalent enough for centers to target statistically significant reduction. However, it is anticipated that the process of discussing these cases will be useful to fetal echocardiography centers. Although not an official part of this metric, centers may wish to review and discuss discrepancies of minor severity.

Definition and categorizations of discrepancies are subjective, and identical discrepancies may be categorized differently by different individuals or centers. Regular discussion and categorization of discrepancies amongst stakeholders at a center may help reduce this variation.

Definitions of significant CHD may differ between, and within centers. This is particularly true for cases where it is not certain if intervention is needed (e.g. aortic coarctation). For this reason, this metric aims to include only prenatal diagnosis where intervention within the first year is either a certainty or highly suspected.

The authors acknowledge that not all aspects of fetal diagnosis are addressed by this metric. For example, cases of missed diagnoses are not captured. In particular, a patient may be seen in a center, and a diagnosis of no heart disease made, but return postnatally with missed CHD (e.g. aortic coarctation). Additionally, cases of discrepancies between different fetal echocardiograms on the same patient are not included. Such cases are important for centers to record and review, and future fetal diagnostic metrics may be developed to address this particular situation.
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APPENDIX

Categorization of diagnostic discrepancies:

· False positive: Misdiagnosis of lesion that is not present (e.g. diagnosis of ventricular septal defect made on fetal echocardiogram when none is present)

· False negative: Failure to identify lesion that is present (e.g. missed total anomalous pulmonary venous return in heterotaxy)

· Discrepant diagnosis: Lesion is identified on fetal, but differs from postnatal diagnosis (e.g. ventricular septal defect described as muscular, but is in fact membranous – or – fetal diagnosis of tricuspid atresia with postnatal diagnosis of double-inlet left ventricle)

Anatomic segment:

Centers will categorize the discrepancies according to the anatomic segment involved. A discrepancy may encompass more than one segment.

Abdominal situs

Atrial situs

Systemic venous return

Pulmonary venous return

Atrial morphology/anatomy

Atrial septum

Atrioventricular valves

Ventricular morphology/looping

Ventricular Size

Ventricular Septum

Great Artery Relationships

Semilunar valves/outflows

Pulmonary arteries

Aortic arch

Ductal arch

Severity:

· Minor: Discrepancy between prenatal and postnatal diagnosis with no significant change in clinical management or prognosis.

· e.g. Missed left superior vena cava to intact coronary sinus in patient with tetralogy of Fallot

· Moderate: Discrepancy leads to meaningful alteration in clinical/surgical management, but does not involve major change in long-term prognosis (e.g. single vs. biventricular repair).

· e.g. Missed ventricular septal defect in a patient with transposition of the great arteries that requires closure
· e.g. Diagnosis of complete atrioventricular canal defect in fetus with known trisomy 21, but missed additional diagnosis of tetralogy of Fallot with mild right ventricular outflow obstruction.

· Severe: Discrepancy turns out to be a pathology for which the prenatal counseling with regards to management/prognosis would have differed sufficiently, or prompted further testing which would have revealed additional pathology (e.g. genetic conditions), such that family may have considered different care decisions (e.g. termination).

· e.g. Prenatal diagnosis of a ventricular septal defect, but missed tetralogy of Fallot and right aortic arch, and child eventually diagnosed with 22q11 deletion.

· e.g. Prenatal diagnosis of a balanced atrioventricular canal defect, but in fact unbalanced and requires single ventricle palliation.

-OR-

Patient injury or adverse patient event directly related to discrepant diagnosis.

· e.g. Atrial septum in hypoplastic left heart described as unrestrictive when is in fact highly restrictive, and patient delivers at center without capacity to perform emergent atrial septostomy and suffers adverse outcome.
Preventability

· Preventable: Accurate diagnosis is expected based on review of available images (e.g. large ventricular septal defect clearly visible by 2D and color Doppler, but report states no ventricular septal defect is present).

· Possibly Preventable: Accurate diagnosis is not readily apparent on review of images, but could have been made under different circumstances or imaging conditions (e.g. poor quality images or incomplete examination leading to missed diagnosis of large ventricular septal defect).

*Note – discrepancies that are considered ‘not preventable,’ which are diagnosis that are not expected to be made on fetal echocardiography (e.g. coronary anomalies) will not be reported, as there is no mechanism to reduce these type of discrepancies.

Contributors
Centers will select contributors to discrepancies. More than one contributor per discrepancy may be present.

· Procedural or conditional factors: Incomplete examination, poor imaging environment, early gestation, late gestation

· Cognitive: Misidentification/interpretation of findings, overappreciation of finding, underappreciation of finding, distraction by other diagnosis, incorrect calculation

· Technical: Poor acoustic windows due to fetal lie, maternal factors (body habitus, fibroids, abdominal scarring), artifact, equipment malfunction

· Patient or disease related: Misleading anatomy or physiology, multiple gestations

Fetal Echocardiography

Diagnostic Discrepancy Worksheet
	Mother’s name ______________________

Mother’s MRN______________________

Date of examination__________________

Child’s name________________________

Child’s MRN________________________
	Sonographer__________________________
Interpreting physician___________________
Indication for examination_______________

Gestational age at examination____________


	Diagnostic discrepancy
	Description of discrepancy with clinical impact

	□ False positive

□ False negative

□ Discrepant diagnosis
	

	Anatomic segment(s) Involved
	Severity

	□ Abdominal situs

□ Atrial situs

□ Systemic venous return

□ Pulmonary venous return

□ Atrial morphology/anatomy

□ Atrial septum

□ Atrioventricular valves

□ Ventricular morphology/looping

□ Ventricular Size

□ Ventricular Septum

□ Great Artery Relationships

□ Semilunar valves/outflows

□ Pulmonary arteries

□ Aortic arch

□ Ductal arch
	□ Minor

□ Moderate

□ Severe

	
	Preventability

	
	□ Preventable

□ Possibly preventable

	
	Contributors (may select more than one)
· Procedural or conditional factors
□ Incomplete examination

□ Poor imaging environment

□ Early gestation

□ Late gestation

· Cognitive
□ Misidentification/interpretation of findings

□ Overappreciation of finding

□ Underappreciation of finding

□ Distraction by other diagnosis

□ Incorrect calculation

· Technical
□ Poor acoustic windows due to fetal lie

□ Maternal factors (body habitus, fibroids, abdominal scarring)

□ Artifact

□ Equipment malfunction

· Patient or disease related
□ Misleading anatomy or physiology

□ Multiple gestations
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