Pediatric Cardiology

Carleen Hanson, M.D.

-l Objectives

» Describe the common mumurs of childhood.

= Describe the differences between a benign
mumur and a pathologic murmur.

= |dentify the acyanotic and cyanotic heart
defects.

= |dentify the risk factors associatel with
sudden cardiac death.

: Case #1

' You are seeing a 2 year old girl in
urgent care. Her parents think that she
may have an ear infection.

vl CASE H#1

» Before going into the room, you note
that she has a fever. You listen to the
parents’ story and examine their
daughter. You bravely try to look in her
ears, and despite your best efforts,
you're unable to see past the large
amount of wax.

Case #1

= Being the good medical student that you
are, you perform a complete exam and
note a murmur when listening to her
heart.

» What now? What descriptors are
important in describing your findings to
the attending?

Heart murmurs in children

a Exam is key
» Palpate PMI
» Listen upright and supine
» Palpate radial/brachial and femoral pulses
« Consider auscultation for bruits
» Palpate for hepatosplenomegaly
» Assess breathing




)., Heart Murmurs in Children

= Classifying murmurs
« How intense?
» Grade 1-6
» Where in cardiac cycle?
» Systole, diastole, continuous
» Where is it heard loudest?
» Does it radiate?
» Axilla, clavicles, carotids, back
= Does it change?
« Paosition
» Valsalva

Grading murmurs

= 1/6: Very faint, may nothear in all positions

= 2/6: Soft murmur, readily detectable

= 3/6 Moderately loud

» 4/6 Easily detectable with palpable thrill

= 5/6 Very loud, heard with stethoscope lightly
on chest

= 6/6 Extremely loud, can be heardwith
stethoscope off the chest

. 1he Cardiac Cycle
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. Innocent Murmurs

. Not associated with any anatomic
abnormality

= Not associated with subsequent heart
disease

a Accentuated in high output states
» Fever, illness, anxiety, anemia

» Heard in over 75% of children at some
point in childhood

-}, Classic Innocent Murmurs

= Still's murmur

= Pulmonary ejection murmur
= Venous hum

= Peripheral pulmonic stenosis

Still’'s Murmur

= Usually heard ages 2-7
» Grade 1-3/8, no thrill

» Vibratory, buzzing, or twanging systolic
ejection murmur

» Classically at LL.SB
» Louder supine than upright




Pulmonary Ejection Murmur

» Can be heard at any age
= Most common age 8-adolescence

= Heard at 2nd left intercostal space
(LUSB)

» Grade 1-3/8, no thrill
= Blowing, rather high-pitched
» Diamond-shaped murmur

» Louder supine than upright
= Normal physiologic splitting of S2

_Venous Hum

Most common age 3-6

Continuous 1-3/6 mumur

= Accentuated in diastole

» Humming quality

Located in the low anterior part o the neck
Loudest in sitting position

Accentuated with neck extensionor turning
head away from side of murmur

Disappears when turn head toward murmur
or when supine.

. Peripheral Pulmonic Stenosis

= Heard in infancy only
» Disappears by 3-6 months

= Low-frequency systolic ejection murmur

= Grade 1-2/6, no thrill

» Located in lateral chest, axillae and back

« Caused by turbulence from reative
discordance in size between the larger main
PA and smaller branch pulmonary arteries

| Signs of Pathologic Murmur

; =« Symptomatic [dyspnea, poor feeding)

» Diastolic murmur (exception of venous hum)
w Systolic murmur >3/6

= Thrill on chest

= Loud or fixed spit S2

s Cyanosis

= Abnommal pulses

» Abnormmal CXR or EKG

Common Pathologic Murmurs

» Ventricular septal defect
u Atrial septal defect
= Aortic stenosis
= Pulmonary stenosis
= Patent ductus arteriosus

Congenital Cardiac
Malformations

= 0.4-1% of live births
» At least 25% of patients with CHD with have 1 or
more extracardiac malformation

= The most common serious birth defect

= Many are lifelong conditions

= >1 million adults in the US have a congenital heart
defect

» 35,000+ new cases peryear in the US




Incidence of Congenital Cardiac

Malformations
Lesion Incidence Per year in US
VSD 1:280 >14,000
ASD 1:1000 >3,700
Pulm. Stenosis 1:1,400 >2,900
Tetralogy 1:2,400 >1,600
Coarctation 1:2,400 >1,600
Aortic Stenosis 1:2,400 >1,600
AV Canal 1:2,800 >1,400
Transposition 1:3,100 >1,200
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» Embryonic heart development is extremely
complex

» Cardiogenesis begins on the 18th day of life
and normally is completed by the 45th day of
life
» Cardiovascular maturation continues well after

birth

» An error at any step results in congenital

heart disease

» Fetus receives oxygen from placenta

» There is minimal pulmonary blood flow

» There are two sites where blood is diverted
away from lungs
= Ductus arteriosus
» Foramen ovale

» These sites are relevant to the timng of
presentation of CHD after birth

Fetal Circulation
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Cardiac milestones

= Delivery room
= Can you oxygenate?
« Cyanotic lesions
» First days of life
» Can you tolerate ductal closure?
« Ductal dependent lesions
= First weeks of life

= Will too much blood go to lungs when they
mature?

« Left-to-right shunt lesions

The Cyanotic Lesions




Cyanotic Heart Defects

= “Blue Babies”

w Usually apparent shortly after birth,
often in the delivery room

= Never resolve spontaneously

» Rarely associated with normal life
expectancy without repair

= No useful medical therapy

Cyanotic Heart Defects

Tetralogy of Fallot
» 1:2,400 births
= Transposition of the Great Vesséls
= 1:3,100 births
» Less commonly:
» Total Anomalous Pulmonary Venous Return
» Truncus Arteriosus
= Tricuspid Atresia
» Pulmonary Atresia with Intact Ventricular Septum
» Multiple types of single ventricle lesions

Tetralogy of Fallot

" Moot

= Pulmonary valve
stenosis

w Large VSD

= Overriding aorta

= Right ventricular
hypertrophy
= not evident at birth,

develops over time

Tetralogy of Fallot

= Most common cyanotic cardiac esion
= No assodiation with gender orrace

= Some insight into etiology
» Teratogens
» ETOH, accutane, anticonvulsants
» Genetics
» 22q
= Trisomies
« CHARGE
» Alagille

Tetralogy of Fallot

» Variable presentation
= Not all are cyanotic
= May even present later onwith pulmonary
overcirculation
» Surgical repair within first year of life

= Palliative procedure may be necessary
before definitive repair

« Create “artificial” PDA to supply pulmonary
blood flow

Transposition of the Great
Vessels (D-TGA)

~ » Second most common cyanotic heart

defect
» Often presents earlier than TOF
» More common in males (60-70%)
» VSD in 50%

= Also associated with coarctation,
pulmonary valve stenosis or mitral valve
disease




Transposition of the Great
Vessels
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= Infants can present
with profound
cyanosis
» May not see
cyanosis if PDA,
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mixing of blood
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Transposition of the Great
Vessels

= Prostaglandin E;may relieve cyanosis

by opening the ductus arteriosus

» Balloon atrial septostomy may also be
done to buy time before definitive repair

Transposition of the Great
Vessels

» Arterial switch is definitive treatment
» Remember the coronary arteries
» Less than 5% mortality in
“uncomplicated” cases

n Life expectancy should approach
normal

The Ductal Dependent
Lesions

s Obstruction to left-sided flow

= Rarely apparent in first 1-2 days
= May quickly become critically ill in the
first week of life

= Don't resolve spontaneously

- Left-sided Obstructive Lesions

» More frequent in boys
= Also common in Turner's syndrome
= Coarctation 1:2,400 births
= Aortic stenosis 1:2,400 births
« Biscuspid aortic valve 1-2% of population
» Hypoplastic left heart syndrome 1:3,800
births




Left-sided Obstructive Lesions

= Any baby less than 10 days of age who
presents in shock should be presumed
to have a ductal dependent left-sided
obstructive lesion until proven
otherwise!

= The ductus arteriosus can be
reopened/kept open with IV prostaglandn

E1
= If there is one obstruction, always look
for another one.

Aortic Stenosis  EmeEsTmess

w Obstruction of bood
flow from left
ventricle

» Valvaris most
common

» Ductal dependent
when “critical” AS

= PDA provides R->L
flow
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Aortic Stenosis Murmur

= Diamond shaped systolic murmur
= Loudest at RUSB

= Ejection click

= Systolic thrill at suprasternal notch

-, AOrtic Stenosis

= Balloon dilation or surgery for valvar stenosis
= Valve replacement is possible
» But...no approach makes valve normal
a Long term risks
« Recurrent stenosis
» Aortic insufficiency
« Endocarditis
« Sudden death

3@ Coarctation of the Aorta

« Narrowing of proximal i
descending aorta

s Most common lesion in
Turner's syndrome

= 80% also have bicuspid
aortic valve

= VSD may also be
present

Coarctation of the Aorta

» Primary therapy is surgical
« Balloon dilation for recurrent coarctation
= Long-term outcome generally
favorable...however
» Increased hypertension
= Recurrent coarctation
» Risk for other stenoses/aneurysms




= You are working in the
ER when a family
brings in their 4 day old
infant due to
decreased alertness
and feeding overthe %

past 8 hours. . .
= What's on your differential at this

point?

o, Case #2

» On exam, you note shallow respirations.
You listen to the chest and hear a 3/6
harsh systolic murmur. You cannot feel
peripheral pulses, and exiremities are
cool.

» What next?

Left-to-Right Shunt Lesions

e Left to Right Shunt Defects

» L->R shunt causes increased
pulmonary blood flow

» Can lead to CHF or pulmonary
hypertension

» Possible to spontaneously resolve
» Medical therapy can be beneficial

- Left to Right Shunt Defects

» Symptoms develop gradually over first
weeks of life as pulmonary vascular
resistance falls

x Volume load

» Enlarged heart
= Increased apical impulse
= Risk of pulmonary vascular disease

» Murmur does not predict shunt size

). Left to Right Shunt

Ventricular
Septal Dofoct




Left to Right Shunt Defects

= Significant VSD 1:280 births

= One study - VSD in 5% newborns
= Significant ASD 1:1,000 births

= All infants have PFO/PDA at birth

= Atrioventricular canal defects 1:2,800
births

= Pathologic patent ductus arteriosus
(PDA)

VSD - Clinical Exam

= Murmur
= Very rarely heard at birth
= 2-4/6 harsh holosystolic murmur
= Loudest at LLSB
» May have palpable thrill
= Evidence of CHF
= Tachypnea, retractions, grunting
= Palpable liver edge

Ventricular Septal Defects

= Most common
congenital hear
disease lesion

» Size and locatic
matters

Ventricytar--
Beptal Defec

.. Ventricular Septal Defect

= Most small lesions close spontaneously
» Surgical closure

= Large defect

» CHF, failure to grow

» Surgical mortality <1%

= Risk for heart block depending on location
» Some defects now being closed in cath

lab

Atrial Septal Defect

= 50% of children with
CHD have ASD as
part of their disease

= More common in
females

» Rarely diagnosed in
infancy or early
childhood

“ASD - Clinical Exam

» Right-sided PMI, increased mpulse
» Fixed, widely split S2
w Murmur
« 1-2/6 systolic ejection murmur at LUSB
= Sound is NOT due to flow across ASD
» Caused by extra blood flow through the pulmonary valve
= May also hear early diastolic rumble (1-2/6) at
LLSB due to increased flow across tricuspid valve




-, Atrial Septal Defect

= Many smaller lesions will close
spontaneously

» Defect can be closed surgicaly or in the
cath lab
= Low risk procedure with essentially no mortality
» Without repair, risk of:
» Atrial fibrillation
« CHF

= Pulmonary hypertension (Eisenmenger's
syndrome)

. Endocardial cushion
defect

a Approximately half

of patients have
Trisomy 21

AV canal - Clinical Exam

. Hyperactive cardiac impulse
» Systolic murmur
« Loudest LLSB

= Possible to also hear S3, S4 and apical
diastolic rumble

o
= Ductus arteriosus
normally closes in
first 72 hours of life
= Associated with
» Prematurity
» Maternal rubella
» High altitude

» Female gender
(60%)

ff

Patont Ductus]
Arteriosus]

= Murmur
= Often heard within first fewweeks of life
« Continuous, machinery murmur
= Loudest left second intercostal space
a Bounding peripheral pulses
= Wide pulse pressure

» If large shunt, can see signs of
congestive heart failure

e Patent Ductus Arteriosus

» Multiple methods of closure
= Neonate
» Indomethacin
= Surgery
» Older infant/child
» Cath lab
= Surgery
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