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2014 Appropriate Use Criteria for Initial Transthoracic Echocardiography in Outpatient Pediatric Cardiology:  

Guideline Mapping and References



Table 1: Palpitations and Arrhythmias  

Indication # 

 
Guideline Recommendation 

Palpitations 

1.  Palpitations with no other symptoms or signs of cardiovascular disease, a benign 
family history, and no recent ECG 

None 

2.  Palpitations with no other symptoms or signs of cardiovascular disease, a benign 
family history, and a normal ECG 

None 

3.  Palpitations with abnormal ECG None 

4.  Palpitations with family history of a channelopathy None 

5.  Palpitations in a patient with known channelopathy None 

6.  Palpitations with family history at a young age (before the age of 50 years) of 
sudden cardiac arrest or death and/or pacemaker or implantable defibrillator 
placement  

None 

7.  Palpitations with family history of cardiomyopathy None 

8.  Palpitations in a patient with known cardiomyopathy None 

ECG Findings 

9.  PACs in the prenatal or neonatal period None 

10.  PACs after the neonatal period  None 

11.  Supraventricular tachycardia  None 

12.  PVCs in the prenatal or neonatal period None 

13.  PVCs after the neonatal period  None 

14.  Ventricular tachycardia None 



15.  Sinus bradycardia  None 

16.  Sinus arrhythmia None 
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Table 2: Syncope 

Indication # Guideline Recommendation 

17.  Syncope with or without palpitations and with no recent ECG None 

18.  Syncope with no other symptoms or signs of cardiovascular disease, a benign 
family history, and a normal ECG 

None 

19.  Syncope with abnormal ECG None 

20.  Syncope with family history of channelopathy None 

21.  Syncope with family history at a young age (before the age of 50 years) of 
sudden cardiac arrest or death and/or pacemaker or implantable defibrillator 
placement 

None 

22.  Syncope with family history of cardiomyopathy None 

23.  Probable neurocardiogenic (vasovagal) syncope None 



24.  Unexplained pre-syncope None 

25.  Exertional syncope Cheitlin et al :ACC/AHA Guidelines for the Clinical 

Application of Echocardiography 1997; 95: 1686-

1744 Table 51 

Exercise-induced precordial chest pain or syncope 
(Class I) 

26.  Unexplained post-exertional syncope None 

27.  Syncope or pre-syncope with a known non-cardiovascular cause None 
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Table 3: Chest Pain 

Indication # Guideline Recommendation 

28.  Chest pain with no other symptoms or signs of cardiovascular disease, a benign 
family history, and a normal ECG 

None 

29.  Chest pain with other symptoms or signs of cardiovascular disease, a benign 
family history, and a normal ECG 

None 

30.  Exertional chest pain  Cheitlin et al :ACC/AHA Guidelines for the Clinical 

Application of Echocardiography 1997; 95: 1686-

1744 Table 51 

Exercise-induced precordial chest pain or syncope 
(Class I) 

31.  Non-exertional chest pain with no recent ECG None 

32.  Non-exertional chest pain with normal ECG None 

33.  Non-exertional chest pain with abnormal ECG  None 

34.  Chest pain with family history of sudden unexplained death or cardiomyopathy None 

35.  Chest pain with family history of premature coronary artery disease None 

36.  Chest pain with recent onset of fever None 

37.  Reproducible chest pain with palpation or deep inspiration None 

38.  Chest pain with recent illicit drug use None 
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Table 4: Murmur 

Indication # Guideline Recommendation 

39.  Presumptively innocent murmur with no symptoms, signs, or findings of 
cardiovascular disease and a benign family history  

Cheitlin et al :ACC/AHA Guidelines for the Clinical 

Application of Echocardiography 1997; 95: 1686-

1744 Table 51 

In a child or adolescent, an asymptomatic heart murmur 
identified by an experienced observer as functional or an 
insignificant cardiovascular abnormality (Class III).  

40.  Presumptively innocent murmur with signs, symptoms, or findings of 
cardiovascular disease 

None 

41.  Pathologic murmur  Cheitlin et al :ACC/AHA Guidelines for the Clinical 

Application of Echocardiography 1997; 95: 1686-

1744 Table 51 

Atypical or pathological murmur or other abnormal 

cardiac finding in an infant or older child. (Class I)  
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Table 5: Other Symptoms and Signs 

Indication # Guideline Recommendation 

42.  Symptoms and/or signs suggestive of congestive heart failure, including but not 
limited to respiratory distress, poor peripheral pulses, feeding difficulty, decreased 
urine output, edema, and/or hepatomegaly 

None 

43.  Chest wall deformities and scoliosis pre-operatively  None 

44.  Fatigue with no other signs and symptoms of cardiovascular disease, a normal 
ECG, and a benign family history 

None 

45.  Signs and symptoms of endocarditis in the absence of blood culture data  or a 
negative blood culture 

None 

46.  Unexplained fever without other evidence for cardiovascular or systemic 
involvement  

None 

47.  Central cyanosis None 



48.  Isolated Acrocyanosis  Cheitlin et al  ACC/AHA/ASE 2003 Guideline Update 
for the clinical Application of Echocardiography: 
Summary Article. Circulation 2003: 1145-1162  
Class III 
Acrocyanosis with normal upper- and lower extremity 
pulsed oximetry oxygen saturations 

 

References 

Cheitlin MD, Armstrong WF, Aurigemma GP, Beller GA, Bierman FZ, Davis JL, Douglas PS, Faxon DP, Gillam LD, Kimball TR, Kussmaul WG, Pearlman AS, 
Philbrick JT, Rakowski H, Thys DM, Antman EM, Smith SC Jr, Alpert JS, Gregoratos G, Anderson JL, Hiratzka LF, Hunt SA, Fuster V, Jacobs AK, Gibbons RJ, 
Russell RO; American College of Cardiology; American Heart Association; American Society of Echocardiography. ACC/AHA/ASE 2003 guideline update for the 
clinical application of echocardiography: summary article: a report of the American College of Cardiology/American Heart Association Task Force on Practice 
Guidelines (ACC/AHA/ASE Committee to Update the 1997 Guidelines for the Clinical Application of Echocardiography). Circulation. 2003 Sep 2;108(9):1146-62. 
 

Table 6: Prior Test Results 

Indication # Guideline Recommendation 

49.  Known channelopathy None 

50.  Genotype positive for cardiomyopathy None 

51.  Abnormal chest X-ray findings suggestive of cardiovascular disease Cheitlin et al :ACC/AHA Guidelines for the Clinical 

Application of Echocardiography 1997; 95: 1686-

1744 Table 51 

Cardiomegaly on chest radiograph (Class I) 

52.  Abnormal ECG without symptoms None 



53.  Desaturation based on pulse oximetry  Mahle WT, et al. Role of pulse oximetry in examining 

newborns for congenital heart disease: a scientific 

statement from the AHA and AAP.  Pediatrics. 2009 

Aug;124(2):823-36. 

When neonates are identified as having hypoxemia 

(SpO2 ≤ 95%), it is necessary to evaluate them for 

CCHD. Although physical examination, chest 

radiography, and electrocardiography can assist in this 

process, echocardiography is now considered the 

definitive diagnostic modality. Whenever possible, the 

echocardiograms should be interpreted by pediatric 

cardiologists; major errors in the interpretation of a 

newborn echocardiogram by trained pediatric 

cardiologists are rare. 

Kemper AR, et al. Strategies for implementing 

screening for critical congenital heart disease. 

Pediatrics. 2011; 128(5):e1259-67 

A screen result would be considered 
positive if (1) any oxygen saturation 
measure is <90%, (2) oxygen saturation 
is <95% in both extremities on 3 
measures, each separated by 1 hour, 
or (3) there is a >3% absolute difference 
in oxygen saturation between the 
right hand and foot on 3 measures, 
each separated by 1 hour.  

54.  Previously normal echocardiogram with no change in cardiovascular status or 
family history 

None 

55.  Previously normal echocardiogram with a change in cardiovascular status and/or 
a new family history suggestive of heritable heart disease 

None 



56.  Elevated anti-streptolysin O titers without suspicion for rheumatic fever None 

57.  Chromosomal abnormality known to be associated with cardiovascular disease  Cheitlin et al  ACC/AHA/ASE 2003 Guideline Update 
for the clinical Application of Echocardiography: 
Summary Article. Circulation 2003: 1145-1162  
Page 1155 
Presence of a syndrome associated with cardiovascular 
disease and dominant inheritance or multiple affected 
family members (eg, Marfan syndrome or Ehlers- 
Danlos syndrome). (Class I) 

58.  Chromosomal abnormality with undefined risk for cardiovascular disease None 

59.  Positive blood cultures suggestive of infective endocarditis Baddour LM et al. Infective endocarditis: diagnosis, 

antimicrobial therapy, and management of 

complications: a statement for healthcare 

professionals from the Committee on Rheumatic 

Fever, Endocarditis, and Kawasaki Disease, Council 

on Cardiovascular Disease in the Young, and the 

Councils on Clinical Cardiology, Stroke, and 

Cardiovascular Surgery and Anesthesia, American 

Heart Association: endorsed by the Infectious 

Diseases Society of America. Circulation. 2005; 111: 

e394-e434. 

Echocardiography should be performed in all cases of 
suspected IE (Class I, Level of Evidence: A). 

60.  Abnormal cardiac enzymes   None 

61.  Abnormal barium swallow or bronchoscopy suggesting vascular ring None 
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Table 7: Systemic Disorders 

Indication # Guideline Recommendation 

62.  Cancer without chemotherapy None 

63.  Prior to or during chemotherapy in cancer Steinherz LJ, Graham T, Hurwitz R, et al. Guidelines 

for cardiac monitoring of children during and after 

anthracycline therapy: report of the Cardiology 

Committee of the Children’s Cancer Study Group. 

Pediatrics 1992; 89 (5 Pt 1): 942-9. 

Pg 946 All patients expected to receive doxorubicin 

and/or daunorubicin should have baseline cardiac 

evaluation with ECG, echocardiography, and when 

available, radionuclide angiocardiography. 

Cheitlin et al  ACC/AHA/ASE 2003 Guideline Update 

for the clinical Application of Echocardiography: 

Summary Article. Circulation 2003: 1145-1162. 

Section XV-H  

Baseline and re-evaluation examinations of patients 
receiving cardiotoxic chemotherapeutic agents. (Class I) 



64.  Sickle cell disease and other hemoglobinopathies Galie N, et al. Guidelines for the diagnosis and 
treatment of pulmonary hypertension. Eur Respir J. 
2009;34:6,1219-1263. 
 
Pg 1223: Chronic haemolytic anaemia such as sickle cell 
disease [18], thalassaemia, hereditary spherocytosis, 
stomatocytosis and microangiopathic haemolytic 
anaemia may result in PAH and are included in the 
APAH forms. 
 
Humbert M, et al. Early detection and management of 
pulmonary arterial hypertension. Eur Respir Rev. 
2012;21:126,306-312. 
 
Pg 306: Screening programmes play an important role in 
PAH detection and expert opinion favours 
echocardiographic screening of asymptomatic patients 
who may be predisposed to the development of PAH (i.e. 
those with systemic sclerosis or sickle cell disease), 
although current guidelines only recommend annual 
echocardiographic screening in symptomatic patients. 
 

65.  Connective tissue disorder such as Marfan, Loeys Dietz, and other aortopathy 
syndromes 

Cheitlin et al  ACC/AHA/ASE 2003 Guideline Update 
for the clinical Application of Echocardiography: 
Summary Article. Circulation 2003: 1145-1162  
Page 1155 
Presence of a syndrome associated with cardiovascular 
disease and dominant inheritance or multiple affected 
family members (eg, Marfan syndrome or Ehlers- 
Danlos syndrome). (Class I) 

66.  Suspected connective tissue disorder None 



67.  Clinically suspected syndrome or extracardiac congenital anomaly known to be 
associated with congenital heart disease 

Cheitlin et al :ACC/AHA Guidelines for the Clinical 

Application of Echocardiography 1997; 95: 1686-

1744 Table 51 

Presence of a syndrome associated with cardiovascular 

disease and dominant inheritance or multiple affected 

family members (Class I) 

Bondy CA, Turner Syndrome Study Group. Care of 

girls and women with Turner syndrome: a guideline 

of the Turner Syndrome Study Group. J Clin 

Endocrinol Metab 2007; 92 (1): 10-25. 

Pg 13. A comprehensive postnatal echocardiogram 
should be evaluated by a pediatric cardiologist in all 
infants diagnosed with TS, even in those who had an 
apparently normal fetal echocardiogram. 

 
Bull MJ and the Committee on Genetics:American 

Academy of Pediatrics: Health supervision for 

children with Down syndrome.  Pediatrics 2011; 

128:393-406.  Pg 396. 

Perform an echocardiogram, to be read by a pediatric 
cardiologist, regardless of whether a fetal 
echocardiogram was performed. 

68.  Human immunodeficiency virus infection None 



69.  Suspected or confirmed Kawasaki disease Newburger JW, Takahashi M, Gerber MA, et al. 

Diagnosis, treatment, and long-term management of 

Kawasaki Disease: a statement for health 

professionals from the Committee on Rheumatic 

Fever, Endocarditis, and Kawasaki Disease, Council 

on Cardiovascular Disease in the Young, American 

Heart Association. Circulation 2004; 110(17): 2747-

71. 

Pg 2754. Because it is noninvasive and has a high 

sensitivity and specificity for the detection of 

abnormalities of the proximal LMCA and 

RCA,echocardiography is the ideal imaging modality for 

cardiac assessment (evidence level C). 

70.  Suspected or confirmed Takayasu arteritis None 

71.  Suspected or confirmed acute rheumatic fever Carapetis, J., Parr, J. & Cherian, T. Standardization of 

epidemiologic protocols for surveillance of post-

streptococcal sequelae: acute rheumatic fever, 

rheumatic heart disease and acute post-

streptococcal glomerulonephritis. Department of 

Health and Human Services, National Institutes of 

Health [online] 

http://www.niaid.nih.gov/topics/strepThroat/Docume

nts/groupasequelae.pdf (2010). 

Page 12. Echocardiography in the diagnosis of 

rheumatic valvular disease (Needed) 

72.  Systemic lupus erythematosis and autoimmune disorders None 



73.  Muscular dystrophy Cheitlin et al :ACC/AHA Guidelines for the Clinical 

Application of Echocardiography 1997; 95: 1686-

1744 Table 51 

Baseline and follow-up examinations of patients with 
neuromuscular disorders having known myocardial 
involvement (Class I) 

74.  Systemic hypertension Cheitlin et al  ACC/AHA/ASE 2003 Guideline Update 

for the clinical Application of Echocardiography: 

Summary Article. Circulation 2003: 1145-1162  

Pg 1154 

Patients with severe renal disease and/or systemic 
Hypertension (Class I) 

National High Blood Pressure Education Program 

Working Group on High Blood Pressure in Children 

and Adolescents. The fourth report on the diagnosis, 

evaluation, and treatment of high blood pressure in 

children and adolescents. Pediatrics 2004;114(2) 

(suppl 4th report):555-576. 

Pediatric patients with established hypertension 
should have echocardiographic assessment of left 
ventricular mass at diagnosis and periodically thereafter. 

75.  Renal failure Cheitlin et al  ACC/AHA/ASE 2003 Guideline Update 

for the clinical Application of Echocardiography: 

Summary Article. Circulation 2003: 1145-1162   

Pg 1154. Patients with severe renal disease and/or 

systemic 

Hypertension (Class I) 



76.  Obesity without other cardiovascular risk factors  None 

77.  Obesity with obstructive sleep apnea None 

78.  Obesity with other cardiovascular risk factors None 

79.  Diabetes mellitus None 

80.  Lipid disorders None 

81.  Stroke None 

82.  Seizures, other neurologic disorders, or psychiatric disorders None 

83.  Suspected pulmonary hypertension  McLaughlin VV et al. ACCF/AHA 2009 Expert 
Consensus Document on Pulmonary Hypertension. J 
Am Coll Cardiol. 2009 Apr 28;53(17):1573-619. 
Pg 1585 
If PH is suspected based on the history, risk factor 
assessment, and physical examination, an 
echocardiogram is the next appropriate study. 

84.  Gastrointestinal disorders, not otherwise specified  None 

85.  Hepatic disorders None 

86.  Failure to thrive Cheitlin et al :ACC/AHA Guidelines for the Clinical 

Application of Echocardiography 1997; 95: 1686-

1744 Table 51 

Failure to thrive in the absence of definite abnormal 
clinical findings (Class IIb) 

87.  Storage diseases, mitochondrial and metabolic disorders None 



88.  Abnormalities of visceral or cardiac situs Cheitlin et al :ACC/AHA Guidelines for the Clinical 

Application of Echocardiography 1997; 95: 1686-

1744 Table 51 

Dextrocardia, abnormal pulmonary or visceral situs on 
clinical, electrocardiographic, or radiographic 
examination. (Class I) 
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Table 8: Family History of Cardiovascular Disease in Patients without Signs or Symptoms and without Confirmed Cardiac Diagnosis 

Indication # Guideline Recommendation 

89.  Unexplained sudden death before the age of 50 years None 

90.  Premature coronary artery disease before the age of 50 years None 

91.  Channelopathy None 

92.  Hypertrophic cardiomyopathy Gersh et al. 2011 ACCF/AHA Guideline for the 
Diagnosis and Treatment of Hypertrophic 
Cardiomyopathy  
5.3. Imaging 
5.3.1. Echocardiography—Recommendations 
CLASS I 
2. A TTE is recommended as a component of the 
screening algorithm for family members of patients with 
HCM unless the family member is genotype negative in 
a family with known definitive mutations. (Level of 
Evidence: B) 

93.  Non-ischemic dilated cardiomyopathy  Rosenthal D, Chrisant MR, Edens E, et al. 
International Society for Heart and Lung 
Transplantation: Practice guidelines for 
management of heart failure in children. J Heart 
Lung Transplant. 2004;23:1313-33. 
Pg 1317 
Screening of first-degree relatives should be considered 
in patients with new-onset ventricular dysfunction due to 
DCM (HF Stages B, C or D). (Level of Evidence C; 
Strength of Recommendation I) 

94.  Other cardiomyopathies None 

95.  Unspecified cardiovascular disease None 

96.  Disease at high risk for cardiovascular involvement, including but not limited to 
diabetes, systemic hypertension, obesity, stroke, and peripheral vascular disease 

None 



97.  Genetic disorder at high risk for cardiovascular involvement Cheitlin et al  ACC/AHA/ASE 2003 Guideline Update 
for the clinical Application of Echocardiography: 
Summary Article. Circulation 2003: 1145-1162.  The 
presence of a syndrome associated with a high 
incidence of congenital heart disease for which there are 
no abnormal cardiac findings and no urgency of 
management decisions was classified as a Class IIa 
indication for echocardiography in neonates in this 
publication. 

98.  Marfan or Loeys Dietz syndrome Hiratzka LF et al Guidelines for the diagnosis and 
management of patients with thoracic aortic disease 
J Am Coll Cardiol. 2010 Apr 6;55(14):e27-e129  
Aortic imaging is recommended for first-degree relatives 
of patients with thoracic aortic aneurysm and/or 
dissection to identify those with asymptomatic disease. 
(Class I; Level of Evidence B) 
If one or more first-degree relatives of a patient with 
known thoracic aortic aneurysm and/or dissection are 
found to have thoracic aortic dilatation, aneurysm, or 
dissection, then imaging of second-degree relatives is 
reasonable. (Class IIa; Level of Evidence B) 

99.  Connective tissue disorder other than Marfan or  Loeys Dietz syndrome None 

100.  Congenital left-sided heart lesion, including but not limited to mitral stenosis, left 
ventricular outflow tract obstruction, bicuspid aortic valve, aortic coarctation, 
and/or hypoplastic left heart syndrome 

None 

101.  Congenital heart disease other than the congenital left-sided heart lesions None 

102.  Idiopathic pulmonary arterial hypertension None 
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103.  Heritable pulmonary arterial hypertension McGoon M et al Screening, Early Detection, and 
Diagnosis of Pulmonary Arterial Hypertension 
ACCP Evidence-Based Clinical Practice Guidelines. 
CHEST 2004; 126:14S–34S 
(Pg 21S) 
In asymptomatic patients at high risk, 
Doppler echocardiography should be performed 
to detect elevated pulmonary arterial 
pressure. Quality of evidence: expert 
opinion; benefit: intermediate; strength of 
recommendation: E/B. 
Risk groups warranting screening for PH include 
the following: patients with known genetic mutations 
predisposing to PH, first-degree relatives in a FPAH 
family, patients with scleroderma spectrum of disease, 
patients with portal hypertension prior to liver 
transplantation, and patients with congenital heart 
disease with systemic-to-pulmonary shunts. 

104.  Pulmonary arterial hypertension other than idiopathic and heritable None 

105.  Consanguinity None 
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Table 9: Outpatient Neonates without post-natal cardiology evaluation  

Indication # Guideline Recommendation 

106.  Suspected cardiovascular abnormality on fetal echocardiogram None 

107.  Isolated echogenic focus on fetal ultrasound None 

108.  Maternal  infection during pregnancy or delivery with potential fetal/ neonatal 
cardiac sequelae 

None 

109.  Maternal diabetes with no prior fetal echocardiogram None 

110.  Maternal diabetes with a normal fetal echocardiogram None 

111.  Maternal phenylketonuria None 

112.  Maternal autoimmune disorder None 



113.  Maternal teratogen exposure   None 
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