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Hypertension
Murmur

Detection of a murmur on physical exam prompts a more thorough investigation
· HX: Review of prenatal and perinatal history

· Level of activity and endurance

· Recurrent Lower respiratory tract illnesses (esp. in L>R Shunts)
· Rate in linear growth normal: SLOWER than normal weight gain
· Syncope or Chest Pain with significant L or R ventricular outflow tract obstruction
· Signs which appear to be of cardiovascular origin but RARELY are in CHILDHOOD include:
· Cyanosis on exposure to cold or prolonged bathing
· "Sticking" quality chest pain brought on by deep inspiration
· Palpitations associated with anxiety

· PX: Clinical findings that reflect structural lesions are often SUBTLE.
· Asymmetric precordial bulge
· Palpable ventricular impulse
· Decreased or absence of peripheral pulses
· Abnormal second heart sound:

· intensity increased=elevated pulmonary artery pressure
· movement w/respiration (widened split=R ventricular volume overload)
· Ejection click= dilated aorta or pulmonary a. commonly found with aortic or pulmonary stenosis



Neither intensity nor quality of most murmurs provides reliable criteria to judge severity of defect. Lesions such as mitral valve prolapse and a bicuspid aortic valve may not present with a murmur
When assessing a murmur include 6 Qualities

1.  TIMING
systolic, diastolic, continuous
2.  QUALITY
harsh. soft, musical, vibratory (rumbling)

3.  INTENSITY
:  systolic graded on scale 1 to 6; diastolic graded on scale 1 to 4


GRADE I
Very faint; usually normal but may be abnormal

GRADE 2
Quiet but audible with stethoscope; normal or abnormal

GRADE 3
Moderately loud; usually abnormal

GRADE 4
Loud; associated with a thrill; abnormal

GRADE 5
Very loud; may be heard with stethoscope barely on chest;


associated with a thril1; abnormal

GRADE 6
May be heard with stethoscope off the chest; associated with a thrilI; abnormal
4.  DURATION:  
amount of systole or diastole in which murmur occurs; (holosystolic=pansystolic) diastolic (early, mid, or late)

5. LOCATION
where the murmur heard the loudest

6. RADIATION: pulmonary stenosis heard in the pulmonary artery area & over both lung fields; post. mitral insufficiency heard at the L axilla

Functional Murmurs

A. "Systolic Ejection Murmur" heard at the lower L sternal border, 3-4th interspace, toward apex, usually not transmitted to the back.
· Short, Mid-systolic (ending well before the 2nd heart sound, Heard best in supine position, diminished in upright position, 


INTENSIFIED by FEVER and excitement

· Grade 3 or less. 
· THERE IS NO PRECORDIAL IMPULSE OR THORACIC DEFORMITY THERE ARE NO "CLICKS" OR EXTRA SOUNDS EKG 

and X-ray are normal
B. "Venous Hum" extends thru systole into diastole, heard at the upper L or R sternal edge

· Assess in the UPRIGHT position, disappears in the supine position
· Can be obliterated by placement of the thumb over the external jugular vein just above the clavicle, or by having the child turn his


head laterally. 
· There are NO OTHER assoc. PX findings

LABORATORY

EKG: to look at conduction system and ventricular hypertrophy

CXR: for cardiac size, pulmonary vasculature, location and configuration of aortic arch

CBC: hemoglobin for anemia, polycythemia; sensitive indicators of chronic hypoxemia

ECHOCARDIOGRAM

Several different techniques explained below. Not readily available and VERY COSTLY


Usually defer to pediatric cardiologist to make judgment which if any is necessary

· M-Mode for chamber dimensions, wall thickness, presence of effusion
· 2 Dimensional
Videotape picture of intracardiac anatomy:  Septal and valvular structures, chamber walls and dimensions, septal defects, thickened valve leaflets
· Doppler Echo
detects specific sites of turbulence, measures velocity at obstruction sites
· Doppler Color Flow Imagery: uses Doppler and 2-dimensional echo displaying flow data in color in real time on video
Cardiovascular Diseases

· CYANOTIC Congenital Heart Defects

Transposition of the Great Vessels



Aorta arises from R ventricle and Pulmonary Artery arises from L ventricle



5% of all congenital heart defects Higher incidence in males



Occurs in 3-4th week of gestation



Can occur with or separate from VSD



Clinical Picture: depends on amount of mixing of blood. W /0 ASD or VSD less mixing of pulmonary and systemic blood and 
are MORE CYANOTIC. When mixing dependent on small patent ductus and foramen ovale as those normally close cyanosis increases and they become severely ill usually by 24 hours of age. May have NO murmur or S-2 louder than normal


DX: Chest X-ray, Echocardiogram



TX: Surgical correction

Tetralogy of Fallot
1. Large VSD 
2. R ventricular outflow OBSTRUCTION (e.g. pulmonary stenosis)
3. overriding aorta (displaced to R) 
4. R ventricular hypertrophy



Precise embryological timing uncertain



Clinically: CYANOSIS** but again depends on other defects PDA has minimum cyanosis until duct closes. As infant grows and 


activity increases R ventriclar outflow obstruction becomes severe and R to L shunting during "crying spells" results in 


significant cyanosis. Children become anxious and can loose consciousness. TOF children display exercise intolerance, 


dyspnea, delayed motor development and sometimes assume a squatting position (improves pulmonary blood flow by



increased resistance in the systemic circuit.


Findings:



Clubbing of fingers and toes (late development)



Thrill, Bruits, Systolic ejection murmur (2 L-IC space),Sternal Lifts



Polycythemia with high risk of Cerebral Vascular Accident



DX: Chest X-ray-narrow mediastinum and boot shaped cardiac contour; Echocardiogram


TX: Repair at 3-4 mo. of age if pulmonic stenosis mild however age of repair determined by defect severity. Hypercyanotic 


spells Tx with 0-2 and age appropriate doses MS.  Bacterial Endocarditis prophylaxis necessary

· ACYANOTIC Congenital Heart Defects

Pulmonary Stenosis



5-8% all defects



Narrowing of R ventricular outflow tract, before, at or after valve.  At the valve most common.



Clinical picture varies greatly



* systolic murmur at pulmonary area



*Thrill only when severe



*onset of  respiratory distress in neonate when ductus closes


Moderate defects exhibit fatigue & dyspnea with exercise



DX: Chest X-ray and ECG .



TX: IV Prostaglandin E-l to maintain open ductus until surgical  correction possible.  Balloon angioplasty sometimes 


possible.  Prognosis excellent even for severe defect with total valve replacement

Aortic Stenosis



5% of all heart defects Male to Female = 4: I



Narrowing or obstruction of systemic outflow


Above the valve= Supravalvular; Below the valve= Subvalvular; At the valve= Valvular



Infants asymptomatic until closure of Ductus when systemic volume then decreases due to obstruction. Babies can die 


suddenly in cardiovascular collapse

SEVERE DEFECT= Cardiomegaly, L vent. hypertrophy, severe CHF and acidosis

MILD TO MODERATE DEFECT= Asymptomatic, NI growth and development, peripheral pulses normal to slightly   

     decreased

SYSTOLIC MURMUR at R sternal border which radiates to carotids, possible Thrill

With Aortic Insufficiency also get diastolic murmur of aortic regurgitation



DX: Chest X-ray NORMAL cardiac silhouette.  ECG: ventricular hypertrophy, flattened or inverted t and depression of ST 


segment

TX: Intervention to keep ductus open, treat acidosis for SEVERE defect.  Balloon angioplasty, other corrective surgical intervention as indicated

Coarctation



More frequent in females One- third of all Turner's have COA



Narrowing in the region of ductus arteriosis that reduces blood flow in the descending aorta Classified accord to location in 

relation to ductus: Preductal, juxtaductal, & postductal 
Mild:= asymptomatic until older when sys. HTN noted. BP in upper extremity higher than lower extremity and femoral pulses diminished Sys. murmur over L chest & between scapulae 
Severe=Newborn critically ill in CHF respiratory distress and acidosis, decrease peripheral perfusion


weak peripheral pulses, prolonged capillary refill time ( > 2 sec)


DX: CXR of infant for cardiomegaly and pulmonary venous congestion.  Older asymptomatic child often NI size heart aortic silhouette of "E" or "3".  Echocardiogram documents presence and location

TX: surgical repair can be accomplished thru L lat. thoracotomy w/o CP bypass

Patent Ductus Arteriosis


*INCREASED Pulmonary blood flow* all previous acyanotic defects resulted in decreased pulmonary blood flow

5-10% all CHD



More common in high altitudes; more common in maternal rubella exposure during 1st trimester.  Can occur alone or in 


association with ASD/VSD


Clinically the symptoms vary with the size of the defect



SMALL= asymptomatic, often found on PX-bounding peripheral pulses & widened pulse pressure



LARGE defect= frequent URI, poor growth, fatigue on exertion


Loud continuous harsh "machinery" sounding murmur


Heard in systole, on L subclavicular space, THRILL at suprasternal notch



DX: MOST INFANTS/CHILDREN REMAIN ASYMPTOMATIC UNTIL EARLY CHILDHOOD



**careful history-recurrent URI's, exercise or activity intolerance 


TX: for infant with complex cyanotic congenital heart disease the presence of a patent ductus is essential. PGE-I (potent ductal 


dilator) is used.  MOST PDA is asymptomatic and child can undergo elective repair in early childhood.  ALL PDA's SHOULD 


BE CLOSED BECAUSE OF THE RISK OF BACTERIAL ENDOCARDITIS Elective closure has less than 1 % mortality risk, 


post-op complications are uncommon and prognosis is good.
Atrial Septal Defect (ASD)

Incidence higher in females

5-10% of CHD

pinhole sized to complete absence


Classified according to location on the septum:



ostium primum = near the lower part of the septum and often assoc. with mitral valve abnormal. 


ostium secundum = in the region of foramen ovale and the most common occurring



sinus venosus = near the junction of superior vena cava and R atrium

In normal fetal circulation the Foramen Ovale permits blood to by pass fetal lungs. At birth as the L atrial pressure 
increases the septal layers fuse closed. Failure to fuse= ASD. The hemodynamic impact becomes apparent as the 
infant grows and pulmonary circ develops less resistant than systemic circulation. Increased pressure thus shunts 
blood thru ASD from L > R



DX: Most found during WELL CHILD EXAM as most are asymptomatic, have normal growth and development with slight 


exercise intolerance and increased incidence of URI's. Characteristic systolic ejection murmur at upper L sternal border
 S-1 


NORMAL, S-2 Fixed and Widely split.  CHEST X-RAY and ECHOCARDIOGRAM


TX:  Elective repair in early childhood.  Some close in toddler years

Ventricular Septal Defect (VSD)



Ventricular septum is muscle and 2 membranes 


20-25 % of CHD 


Frequently associated with other heart defects & Transposition, COA, PDA and most important defect in TOF.  Increased 


frequency in males and Down's syndrome.


75% children with small muscular VSD's experience spontaneous closure by age 6



50% of small membraneous defects close by 10 years



The remaining membraneous defects and moderate to large muscular defects require surgical repair.


Clinical symptoms are directly related to the size of defect



INTENSITY of the murmur is NOT related to the size of the defect



murmur= harsh loud pansystolic best heard L lower sternal border but may transmit through out the chest.



MODERATE DEFECT = exercise intolerance and increased susceptibility to URI




LARGE DEFECT = thin, diaphoretic, irritable, lethargic, difficult to feed, tachycardia, tachypneic, Peripheral pulses normal



DX: Chest X-ray= enlargement of right atrium and right ventricle, pulmonary artery; Echocardiogram+ presence of shunting and 


cardiomegaly



TX: If small follow regularly on out patient basis PROPHYLACTIC ANTIBIOTICS for Dental and Urological procedures.  When 


surgical repair necessary Median Sternotomy with CP bypass and Hypothermia.
HYPERTENSION

BP changes with growth and differs among males and females, but unlike adults does NOT differ by RACE. Varies with

body habitus, being higher in taller and heavier children.  When a child’s body size falls outside the 10th or 90th percentile, BP 
should be compared with norms for younger/older children as appropriate. NOTE: Obesity has an increased incidence of HTN.  

Elevated BP in childhood is a risk factor for true hypertension, the relationship between childhood HTN and adult hypertensive 
cardiovascular disease however has not been proven. BP readings should not be labeled HYPERTENSIVE until they equal or 
surpass the 95% on 3 REPEATED OCCAISIONS. 20% with initial readings above the 95 % will be elevated again on the 
second trial. 50% with a second reading above the 95th % will be again elevated on the 3rd.

THE 95 % VALUE FOR BLOOD PRESSURE TAKEN IN THE SITTING POSITION


Age (y)

S

D

Age (y)
S
D


6

106

60

13
132
80


7

108

66

14
136
80


8

110

70

15
140
80


9

114

76

16
140
80


10

118

76

17
140
80


11

124

78

18
140
80

        12 

128 

78


Primary essential hypertension= NO IDENTIFIABLE CAUSE



Secondary hypertension results from underlying anatomical abnormalities, usually renal, cardiac or endocrine in origin. 



Care must be taken prior to assigning a diagnosis of HTN as the social and psychological morbidity of "misdiagnosed" hypertension results in increased difficulty obtaining insurance and possible loss of job opportunities.
