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Peds Cardiology
CVS symptoms
· Cyanosis:

Causes: R( L shunts + Resp. distress.

· Edema.

· Syncope.

· Lack of energy = fatigue.

· FTT.

· Clubbing.

Miscellaneous
· Risk of maternal DM on baby:

1. Macrosomia.

2. Congenital heart diseases:

· Tatralogy of Fallot.

· TGA.

· Hypertrophic cardiomyopathy.

· Maternal drugs which can cause congenital heart disease during pregnancy:

· Lithium.

· Alcohol.

· SaO2 by pulse oximetry assesses cyanosis.
Congestive Cardiac Failure (CCF)
N.B. Very important subject.
· ( Pulm venous congestion.

· Causes:

1. L ( R. shunt:

· Large VSD  

   typical in 8-10 weeks.
· AV canal.

· Large PDA.

· Large ASD: rare.

2. Total anomalous pulm return
( within 1 week.

3. TGA




( CCF within 4 days (MCQ in NMBE).
4. ↓ Afterload:

· Aortic stenosis ( LV dilation( ↑ Pulm congestion ( CCF.
· Coarctation of aorta:
· Within 1 week after birth.

· Different from adult type. LV gives up easily & fails.

· Juxta-ductal coarctation.

· Around ductus.

· Spasm of smooth muscle around ductus arteriosus & aorta ( coarctation.

5. Cardiomyopathy.

6. Myocarditis.

7. Tachyarrythmias.

· Symptoms: difficulty of feeding ( FTT.

· Signs:

· 2 tachy's: Vitals ( tachycardia + tachypnea + ↓ BP

· 2 megaly's: Hepatomegaly + Cardiomegaly.

· Pulm. Edema.

· Auscultation:

Heart ( gallop rhythm.

Lung ( Basal crepitations (late).
· CCF vs. Resp disease (PN, bronchiolitis):

	
	CCF
	Resp diseases (PN, Bronchiolitis etc.)

	Tachycardia
	+
	+

	Tachypnea
	+
	+

	Dyspnea
	+
	+

	Cardiomegaly
	+
	

	Crepitations
	
	

	Hepatomegaly
	+
	( (liver pushed down)


· Mx:
· Oximetry
( check O2 saturation.
· CBC
( check anemia.

· U & E
( look for renal failure.

· CXR
( Cardiomegaly, pulm edema, changes in vascular markings.
· ECG.

· Baby tachpneic & tachycardic ( Lasix (Frusemide) ( get rid of Pulm edema.

· Ionotropes = digitalis.

N.B. Acute severe anemia can cause CCF. Treat with slow transfusion of Packed RBCs with Lasix (Frusemide). If you transfuse rapidly to correct the anemia, then the heart can't pump well (already there's heart failure), that's why you give Lasix.
Murmurs

· Normal Heart Sounds:

· S1: best heard at apex.

· S2 = best heard at 2nd intercostals space.

· Aortic component

( R. upper sternal border.

· Pulmonary component
( L. upper sternal border.

· S3:

· Due to ventricular filling.

· Heard in early phase diastole.

· Normal in children ( disappears.

· S4:

· Always abnormal.

· Comes at late part of diastole.

L. upper sternal border:

Systolic
( Pulmonary stenosis.

Diastolic
( Pulmonary regurg.

· Innocent murmurs ( chance with position.

· Hemodynamic circulation murmur:

· Grade 2.

· Static (does not change with position) because of transfusion.
Congenital heart diseases

· Congenital malformation of heart & great vessels < 1% of newborn infants.

· Congenital heart diseases:

· VSD

( 30% (commonest)
· PDA

( 12%

· ASD + PS
( 8% each.

· Classification:
A. Acyanotic:

1. L(R shunt lesions:

· VSD + ASD + PDA + Endocardial cushion defect.

2. Obstructive lesions:

· Stenosis (aortic, pulm) + Coarctation of aorta

B. Cyanotic:
1. Lesions a/w ↑ pulm BF:

· Tetralogy of Fallot + TA + Epstein anomaly.

2. Lesions a/w ↓ pulm BF:

· TGA + Hypoplastic left heart synd + total anomalous pulm venous return.
Acyanotic defects:

75% of all congenital heart defects.

VSD
· Defects frequently are situated in region of membranous part of ventricular septum immediately below aortic valve.

· Palpation
( Thrill.


· Auscultation
( murmur:

· Pansystolic = holosystolic.

· Loud, harsh high pitch + best heard in LLSB.

· Small VSD (majority):

· Ix:  CXR + ECG: normal.

· Px: usually spontaneously closed.

· Large VSD:

· Signs of CCF.

· FTT + dyspnea with feeds + tachypnea + sweating + hepatomegaly + prone to resp infection.

· (L(R) shunt 
( 
 Pulm HTN 

( CCF


 ( (R(L) shunt + cyanosis (Eisenmenger's synd) in adolescence / early adulthood.
· If Pulm BF ↑ across normal mitral valve ( mid-diastolic murmur.

· Ix: CXR ( Cardiomegaly + ↑ Pulm vascular markings (pulm plethora).

· Mx:  Rx CCF (Digoxin, Lasix) + Surgical closure.
PDA:

· Patent vessel b/w descending aorta & Pulm artery.

· Due to congenital abnormality of ductus / severe prematurity.
· Small PDA:

· Asymptomatic.

· Only abnormal finding ( continuous "machinery" murmur @ LUS border (in pulm area).

· Ix:  CXR: normal.

· Large PDA:

· CFx:  S/S of CCF.

· Vitals:
Collapsing = bounding pulse.

· Palpation:
apex displaced.

· Auscultation:
· Apical mid-diastolic murmur (due to ↑ BF across mitral valve).

· Signs = same as large VSD.
· Ix:

· CXR:  cardiomegaly + Pulm plethora

· ECG: LVH.

· Echo: confirms Dx.

· Rx:
· Indomethacin ( inhibits PG synthesis (esp. in premature babies).
· Surgery to close ductus ( to prevent infective endocarditis.

ASD:

· Small ASD ( undetected.
· Large ASD ( not a/w Pulm HTN (no Eisenmenger's synd).

· 3 Types:

· Ostium secundum:  in fossa ovale (mid-atrial septum), commonest type.
· Ostium primum = Partial AV septal defect:

· Low in atrial septum & abut on the incompetent AV valves.

· Common in Down synd.

· Sinus venosus.

· Palpation: Parasternal heave ( dilated RV.

· Auscultation:

· Ejection systolic murmur (due to ↑ pulm flow) in pulm area.

· Soft mid-diastolic murmur (2° to ↑ tricuspid flow) in tricuspid area.
· Fixed splitting = Aortic & Pulm component of S2 are widely separated in both phases of respiration.

· Most children are free of any major symptoms.  Growth mildly impaired.

· Liable to developing AF / AFlutter in adulthood.
· Ix:

· CXR:  ↑ transverse cardiac diameter + pulm plethora.

· ECG:  partial RBBB (due to RV dilation).

· Echo: confirms Dx.

· Rx: surgical if significant shunt.

AV septal defect:
· Ostium primum ASD = Partial AV septal defect.

· Common AV canal:
· = if significant VSD coexists ( presentation = same as isolated large VSD.

· a/w Down synd.

· Ix:

· CXR: cardiomegaly + pulm plethora.

· ECG: L. axis deviation ( ostium primum ASD.

· Echo: confirms Dx.
· Rx:  Surgical repair always required.

Pulmonary stenosis (PS):

· Valvar in site.

· Commonest of the pure obstructive malformations.

· Pulm valve = abnormal + thickened leaflets & partially fused commisures.

· Mostly asymptomatic.

· Mild: benign, non progressively.

· More severe ( effort intolerance, angina on exertion ( CCF.

· Palpation: thrill.

· Auscultation:

· Ejection systolic murmur:

· best heard in Pulm area + radiating thru to the back ( characteristic.

· Ejection click:
· in L. sternal border + louder during expiration & fades during inspiration.

· Ix:

· CXR:  normal heart size + post-stenotic dilation of Pulm artery.
· Echo: confirms Dx.

· Rx:

· Balloon pulm valvotomy / valuvuloplasty.

Aortic Stenosis (AS):

· Aortic valve = abnormal + thickened leaflets & partially fused commisures.

· In most cases ( valve is bicuspid.
· Asymptomatic.

· Palpation ( thrill: over carotids & aortic area.

· Auscultation:

· Ejection systolic murmur: incidental:

· over precordium & aortic area + radiates to carotids.

· Ejection click: at apex / L. LSB.

· CFx: gradually progresses

· Dizziness, syncope on exertion, angina pectoris, effort intolerance, sudden death.
· Ix:

· ECG ( LVH in severe cases.

· Echo.

· Rx: surgical.

Coarctation of aorta

· 40% a/w other congenital cardiac diseases e.g. AS, VSD, bicuspid aortic valve.

· ( Severe CCF in newborn period.

· CFx:

· ↓ / absent femoral pulses.

· Radial / femoral delay.

· ↑ Upper limb BP.

· Ix:

· CXR: 

· In symptomatic infants: Cardiomegaly + Pulm congestion.

· In childhood:

· Abnormal aortic knuckles.

· Rib notching (due to enlarged intercostals arteries which act as collateral routes for blood flow into lower limbs).

· ECG:

· In infants

( RVH.

· In childhood

( LVH.

· Rx:
· Before closure of ductus ( Pulm artery pressure is enough to allow adequate BF into descending aorta.

· After closure of ductus ( BF in lower part of circulation becomes inadequate ( IV PGE1 to reopen ductus.

· Early surgery.

· Cx:

1. LVF.

2. Aortic dissection.

3. SAH ( due to rupture of berry aneurysm.

Cyanotic cardiac defects
Tetralogy of Fallot:

N.B. An X ray came in OSCE, with many questions about this disease!
· The important features are Pulm stenosis & VSD.

· In most pts, systolic pressure in RV & LV are equal, but marked resistance to ejection into pulm circulation, due to stenosis, produces R(L shunting into aorta.

· CFx:

· Cyanosis:

· Appears gradually during early months of life.

· Characteristically appears more obvious when crying / on exertion.

· Hypoxic spells:

· Characteristic feature .

· Intermittent episodes of severe hypoxia + marked pallor / cyanosis + dyspnea + distress.

· May appear spontaneously, but commonly precipitated by stress / exercise. 
· First aid Rx for hypoxic spells (dangerous):

· In infants

( Soothing & pacifying distressed infant ( induce sleep.

· In older children:

· adopt squatting posture at regular intervals during exertion
( ↑ systemic venous return & systemic vascular resistance:

( ↓ (R(L) shunting.

( Significant transient ↑ in pulm BF with improved oxygenation.
· Short-term β–blockers (propranolol)
· Auscultation:

· Systolic murmur:
· In L. sternal edge & in pulm area + radiates thru to back.

· S2: loud but single because pulm closure sound is inaudible.

· Course & Cx:

1. Exercise intolerance.

2. Finger clubbing.

3. Growth retardation ( in severe cases.

4. CCF.

5. Severe cyanosis ( extreme compensatory polycythemia ( cerebral thrombo-embolic Cx.

6. SBE.

7. Cerebral abscess.

· Ix:

· CXR:

· Small heart size + uptilted apex + concaved pulm segment a/w ↓ lung vascularity (oligemia).

· Cardiac contour may resemble shape of wooden clog (Coeur en sabot) or boot shaped ( in severe cases.
· ECG ( RVH.

· Echo: diagnostic.

Transposition of great arteries (TGA):
· Survival depends on transfer of blood from across ..
· Infants survive for days or even weeks due to shunting thru foramen ovale / ductus arteriosus ( die unless they have coexisting large VSD.

· CFx:

· Cyanosis: from early hours of life

· Metabolic acidosis:  it untreated due to tissue hypoxia.

· Palpation: forceful RV impulse.

· NO murmur.

· Ix:

· CXR: normal sized heart / mildly enlarged with contour which resembles "egg on its side".

· Echo: diagnostic.

· Rx:

· Balloon atrial septoplasty ( creating ASD to relieve cyanosis & hypoxia.

Acquired disease in children

Myocarditis

Follows viral infection (esp. Coxasckie B)

CCF may develop rapidly or insidiously.

Immunoesuppressive drugs (steroids, azathioprine, cyclosporine) may improve recovery.

Cardiomyopathy

Etiology: ?

No specific Rx.

Progresses to CCF.

Infective endocarditis
· Presence of structural cardiac abnormalities predisposes to seeding of bacteria into endothelial erosions
· Commonest organisms = Strep viridans + Staph aureus. Others: enterococci, E. coli, Candida albicans.
· Symptoms: Fever + anorexia + wt loss.

· Signs: petechial hemorrhage + splinter hemorrhage + splenomegaly + finger clubbing.

· Ix:

· CBC + ESR + multiple B-cultures.

· Echo.

· Rx: IV AB for 6 weeks.

· Prophylaxis:

· When bacteremia is likely to result from surgical / dental procedures.

· Started 1-2 days prior to procedure till 12-24 hours after that.

Rheumatic heart disease.

N.B. I had a case with Rheumatic heart disease in the clinical (long case) exam!

· Very uncommon in developed world.
· Follows a/c rheumatic fever, although a clear Hx of rheumatic fever may be absent in some cases.

· Acute (often recurrent) inflammatory disease that follows pharyngitis with group A-β hemolytic strep (Strep pyogenes).

· Children 5-15 yrs.

· Associated with poor social conditions & overcrowding.

· Immune response to strep. Ags ( cross-reaction with tissues lined endothelium (e.g. blood vessels, endocardium, pericardium, synovial membranes) & myocardium in susceptible individuals.

· 2-3 weeks after pharyngitis with strep ( 3% children ( RF.

· DDx:

· Infective endocarditis.

· Septic arthritis.

· CFx:
Major criteria:
1. Heart: Carditis (50%) [myo-, peri-, endocarditis] manifests as:

· New / changed heart murmurs.

· Development of cardiomegaly / cardiac failure.

· Transient diastolic mitral (Carey-Coombs) murmur; due to mitral vavulitis.

2. Joints: Migratory polyarthritis of large joints (80%).
3. CNS: Sydenham’s chorea. [St. Vitus’ dance].

4. Skin:

a. Erythema marginatum.

· Transient pink painless rashes in trunk & limbs (never the face).

b. Subcutaneous nodules.

· Hard, asymptomatic, painless, beneath skin, over tendons, joints, scalp.

Minor criteria:
1. Fever.
2. Arthralgia.
3. Previous RF.
4. ↑ ESR / CRP.
5. ↑ PR interval on ECG.

· Dx:
1. Evidence of recent Strep infection = 

(+)ve throat culture  OR  (+)ve serology (↑ ASO, anti-streptokinase titer).

2. Jones criteria: ≥ 2 major criteria OR one major + ≥ 2 minor criteria.

· Cx of Chronic Rheumatic Heart Disease:

1. Bacterial endocarditis:

Scarred valves are very susceptible to bacterial colonization i.e. after episodes of bacteremia (e.g. during dental procedures).

2. Mural thrombosis ( systemic emboli.

3. Heart Failure.

Rx:
· Patients with fever, active arthritis / active carditis ( complete bed rest.

· Aspirin & corticosteroids.

· Penicillin for:

· Eradication of residual Strep infection.

· Prophylaxis in people with previous RF (dental / surgical procedures)

( to prevent bacterial endocarditis.

Dysarrythmias
Sinus arrhythmias

· Phasic variation in heart rate during respiration.

· In almost all normal children.
Paroxysmal supra-ventricular tachycardia (SVT):

· = HR > 210 bpm. 

· Not life-threatening, but can lead to symptoms (paleness, mild distress, poor feeding).

· Most frequent sustained dysrhythmia in children.

· Caused by re-entry via accessory connection (AV node commonest site).

· Rx: Vagal maneuver (ice packs on face) + Valsalva maneuver + IV adenosine + Digoxin (except in WPW synd).

Dr. Khalid A. Yarouf Al-Naqbi.  (Intern)
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