Holy Cross Hospital Newborn Nursery Rotation

Topic #8

Clinical Cardiac Assessment of Infants and Children

Background:

Cardiac murmurs are often heard during the first 24-48 hours of life.  Most murmurs detected after birth are likely due to changes in neonatal circulation.  Closure of the patent ductus arteriosus and the foramen ovale are responsible for some murmurs noted after birth.  Most newborn innocent heart murmurs present with a mid-systolic ejection murmur, grade 1-2/6 in intensity, heard best near the upper left sternal border and radiating to the axillae and back.  This type of murmur is consistent with a pulmonary flow murmur called pulmonary branch stenosis (PBS).  The drop in pulmonary vascular resistance at birth causes an increase in blood flow velocity through the relatively small pulmonary artery branches. PBS is a benign murmur that is thought to be due to both the small size of the pulmonary branch arteries and the turbulence of blood flow created by the angulation of the pulmonary branches as they come off of the main pulmonary trunk. 


Early assessment of newborns, performed during a period of rapid change in the neonatal circulatory system, may fail to detect structural cardiac malformations.  The absence of a murmur does not exclude cardiac disease.  Other aspects of the clinical exam including vital signs color, perfusion, pulses and respiratory stability also reflect the infant’s cardiac status.  The persistence of a murmur after 24 hours is a useful guideline for the evaluation of the heart beyond clinical auscultation.  
Physical Findings that are normal and unique to newborn infants:



1.  Heart rate > 100 (120-140), RR 40-60.

2.  Some degree of acrocyanosis
3.  Right ventricular dominance with a thick right ventricular wall
4.  Elevated pulmonary vascular resistance due to thick pulmonary artery and pulmonary arteriole smooth muscle walls.
5.  “Overactivity” of the right ventricle giving a PMI at the LLSB (vs. apex).
6.  Single S2 in the first several days of life.

7.  Easily palpable peripheral pulses, especially in infants with less subcutaneous tissue.
8.   PO2 may be <90 due to intrapulmonary shunt (unexpanded areas of lung, or PFO

      right ( left  shunt 

9.  Benign murmur (see below)

10.  ECG findings:

a.  Sinus tachycardia up to 180/min.

b.  Right axis deviation (QRS), with mean of +125 degrees, and max. of +180 degrees

c.  Small QRS voltages

d.  Low T voltages

e.  RV dominance with large R wave on V1, V2.

f.  Occasional q waves in V1.

11.  CXR findings:

a.  Less easily definable cardiac silhouette as compared to older children

b.  Thymic shadow “sail sign” of varying shapes.

c.  Cardiothoracic ratio >0.5 (usually =0.5 in children and adults).

d.  Frequent difficulty evaluating CT ratio due to thymus and poor inspiratory expansion.

e.  Vascular markings are present up to outer 1/3 of the lung

Physical findings that are not normal in newborn infants:

1.  Cyanosis, even on O2, central cyanosis

2.  Decreased or absent peripheral pulses, especially in lower extremities (Coarctation of Aorta), 
      or generalized weak pulses (Hypoplastic Left Heart)

      
3.   RR > 60
4.  Hepatomegaly

5.  Heart murmur (normal newborn murmurs discussed below)
6.  Irregular rhythm, abnormal heart rate. 

The four most common innocent murmurs in newborn infants: 

1.  Pulmonary flow murmur of the newborn: soft systolic murmur, about grade 2/6, best at ULSB and radiating to axillae and back.

2.  PDA: transient systolic < or = 2/6, heard well left infraclavicular area on d1 of life, then disappears.

3.  Transient murmur of tricuspid regurgitation: transient systolic murmur likely due to high PVR in first day of life.  Sounds like a VSD (very hard to tell them apart) and heard best at LLSB.
4.  Innocent vibratory murmur: Low frequency, vibratory quality. Heard best at LLSB or apex especially when the bell is held gently against chest wall.  Sounds a lot like a VSD.
Murmurs that are normal in newborn infants:

1.  Occurs in the first 24 hours of life

2.  Heart rate <160 at rest
3.  No cyanosis
4.  No tachypnea
5.  Normal precordium and normal 4 extremity blood pressures
Evaluation of the murmur that persists for greater than 24 hours:

Note: 

About half of all newborn murmurs are benign.

The inability to assure close follow-up by a Pediatrician after discharge may influence the need for evaluation.
1. 4 extremity blood pressures  

2. ECG
3. CXR (Chest radiograph rarely influences patient management in the asymptomatic infant with a cardiac murmur).
4. Pulse oximetry
5. Review of feeding, weight gain, vital signs.
6. Cardiology consult after a full physical exam is performed and the above evaluation is underway.  Be prepared to describe the cardiac findings on physical exam

to the cardiology consultant and to ask specific questions regarding potential diagnosis and disposition.

7. The ECG may be faxed to the consultant for review.

8. The consultant may suggest an echocardiogram.  This can be performed at HCH and sent by courier or telemedicine to CNMC.
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