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HISTORY & PHYSICAL EXAMINATION : 1

History 00:01:24

Overview :

Aim of history :
* To reach a syndromic diagrosis § make D/D.
* Anticipate %ndir\gs on examination.
* Narrow down the ditSerential diognosis.

Importance of history :
* Details of the perinatal period : Cyanosis, respirotory distress or premodurity.
- Time ot symptom can aid in diagnosis.
- Born with cyanosis : Transposition of great arteries with intoct
ventricular septum.
* Timing of inttiol symptoms could aid in diagnosis.

C,ongen'r'cal heart disease his’cor5 :

Congenital heart defects
v
v ¥
‘ \i +
Lett to r‘gh’c Obstructive | | miscellaneous
Shunts lesions lesions
} Cyanotic CHD
v \ v
with decreosed ||with increosed Pulmonar5 venous
PBF PeF HTN

* Le¥ o right shunts : Increased pulmonary blood flow. Child has feeding
di?i;icuﬂg, poor weight gain and recurrent pneumonio.

* In eyanotic CHD with increased PeF, symptoms will be similar with addition
of cyanosis.
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* In obstructive lesions : gasy ¥a‘ciguo.bili’c5, exertional dyspnea.

* Cyanotic CHD with decreased PBF (M/c TOP : Cyanosis o rest or
exaggeroeced when child eries.

* Cyanotic CHD with pulmonary venous HTN : Includes obstructed totol
anomalous pulmonary venous connection (TAPVC), Hypoplastic left heart
syndrome (HLHS).

Common symptoms :
Infants Older children
* Feeding ditficulties (Feeding | * Palpitations
diaphoresis, suck-rest suck * Dyspnea on exertion,
c\jcle) orthopnea, paroxysmal
* Fost brea‘ch‘mg/ dmmg in nocturnal d}jspneo.
breathing with chest * exercise intolerance/easy
retractions ¥o€dsuo.bi|i’c5
* Recurrent LRTIS * Cyanosis, squatting episodes
* Poor weigh'l' gain * Chest pain
* Cyanosis/eyanotic spells * Syncope
* edema * edema/Facial puftiness
Tac'nbpnea ] d}jspnea :

* Tachypneo (Fast breathing) :
- 260/min : 0-3 months.
- »s0/min : 3-13 months.
- »40/min ! I-S years.
* Dyspnea. : DifSieulty in breathing or unpleasant awareness of one’s own
breoct’ning.
- Interstitiol edema. (Pulmonary venous hypertension/increased PBP.
= ngoxio..

Dgspnea mechanism :
* Interstitial edema. occurs when there is imbalance of starling forces (Hgdro—
static pressure inside blood vessel vs pressure outside in the interstitium.
* when there is increased Pa.umono_rb\ blood Slow with hish pressure cousing
increosed hﬂdros’ca‘dc pressure in capillaries there will be extravasation.
- Common couses include : VSD, PDA, Truncus arteriosus.
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* ¥ the pulmonary blood Sow is normal, there is pulmonary venous HTN
cousing extravosation due to :
- Obstruction ot pulmonary veins.
- Increased left atrial pressure in MS.
- Increased left ventriculor end diastolic pressure.
L] %ano’nc CHD:
~ Hypoxia. (Directly § indirectiy) — Acidosis — Stimulate respiratory
centre.

Pulmonar3 Venous hi,jper‘cension due to some couse.
Pulmonary venous obstruction/Increased LA pressure/ Increased Lvedp

l

Tronsudodion of Sluid in Interstitium

A J
Decreosed |un3 compliance

more effort needed to move the conges‘ced lungs

Y
J receptors in the interstitium stimulote resoiratoru centre |

Orthopnea. § paroxysmal nocturmal dgspnew
* Orthoprea :
- Dyspnea. ocCurring within minutes of lying douon.
- Increosed sgs’cemic venous retum.
- Reduced d.iaphragm movement; since liver pushes the diaphragm-
upwards when |5in3 down.
- Rdvised to sleep propped up, given diuretics to decongest lung,
. Paroxﬂsmoi nocturnal dﬂspnea d
- Occurs after a-3 hours of sleep; relieved in sitting position.
* mechoanisms :
- Decreased responsiveness of respiratory centre in brain.
- Rem sleep —> Codecholomine surge — Sudden increase in HR.
- Respirokory centre lags behind — Aeute dyspnea perceived.
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NYHA Srading ot dﬂspnea :
In older children.

Class ~ Deseription

! At risk or diagnosed heart disease; asymptomatic

I Dyspnea. at ordinary levels of exertion; comfortable ok rest
Duspnea. ot less—than-ordinary levels of exertion; comfortable

Al

ok rest
Y Inability +o exert without dyspnea. (Dysprea. ok rest)
Ross classification in children :
n younger children.
Class Description
1 %qubmaﬁc

mild tachypnea. or diaphoresis with feeding in infants;
dyspnea. on exertion in older children
mMarked tachypnea. or diaphoresis with feeding in
] infants; prolonged ?eedins times with growth Lailure; marked
dyspnea. on exertion in older children

Sﬁmp’mms such as +ach59rwea, retractions, grunhng, or
diaphoresis ot rest

Feeding d#féicu}t}j :
*  Main symptom of CHF in infants.
* Results from dyspnea. § fatigue while sucking,
* Suck—Rest—sSuck Cﬂde :

- Baby starts sucking — Dyspnea, fatigue, forehead sweading — Stops
after a small feed — Rests for a few minutes — Restarts sucking as
sill hungrlj.

* Feeding diaphoresis (Heightened sympothetic tone).

Pothophysiology of failure to thrive :
* CHF associated SFeedinB di?—‘«}icu.l‘tl.j — Decreased coalorie intake.
* Increased energy expenditure — Catabolic stote (increased RR).
* Recwrrent resPiro&orB infection (increased demand § less intake).
* Other recurrent infections due to low irnmnunity.
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. Sgs’cemic venous conges’don — Portal venous conges’cior\ — Anorexio. —
Decreased absorption $rom Sas’froin’ces{inal troct.
* Part of syndrome. &g : Die\eorge/ Rubella. syndrome.

Pathophysiology of recurrent pneumonias :

* Interstitial edema. § pulmonary venodilation —> Compression of bronchioles
retention of secretions.

* Dilated LPA (Lorge post tricuspid shunts) — Compression of le#t bronchus —
Retention of secretions § impaired clearance.

* Anastomotic channels between pulmonary § bronchial veins open up —
eronchial mucosal congestion — Good nidus for infection.

* pronchiol mucosal conges’cion S Soble’c cell hﬁper*cropha — Impadred
muco—-c'\liar5 clearance.

* Poor immunity due to poor weight gain — Recurrent infections.

Note ¢
Recurrent infections only include lower respiratory tract infections not URTI.

edema/Facial puffiness :
* Due to SHS‘terhiC venous conges’cion.
* Reflected as pufty eyelids § sacral edema. in younger children, onkle edema.
in older children.

®* Cowses:
- CHF.
- Severe TR. Right sided
- RV dystunction due to any cause. heart failure

exertional fotigue :
* Inadequate skeletol muscle perfusion during exercise.
. \nabili’cg to increase CO dur\ng exercise.
* Due to reduced CO.
* Cowses:
- Fixed obstruction of RVOT : PAH or PS.
- Fixed obstruction of LVOT : Rortic stenosis/coarctation.
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Palpitadion :
* Unpleasant awareness of one’s own heart beat (Rapid or forcefud.
* exertional/at rest/paroxysmal.
* exertional :
= Volume overloaded heart (Shunts, regurgitant lesions, ventricular
dysfunction), rarely exercise induced arrhythmias.
* Rest: volume overload (Turned fo left side) or arrhythmio.
. PQYOXHSIT\QJ * Unprovoked; uSuN\5 arrhsj’chrnio\.
- Ask regarding onset § offset.
= May note neck pulsations or cardioe pulsations.
- May have polyurio. just after the episode (Nadriuretic peptides).

syncope :
* Transient LOC and muscle tone d/t inadequate cerebral perfusion
* non-cardioC couses :

- Benign vasovagal syncope (M/c cause in children). 1t is fransient and
con be managed bﬂ increasing salt and water intake and avoiding
sudden position changes.

- Dehbdra’ﬂon.

- Metabolic abnormalities.

~ Neurological disorders : Seizures, migraine, ete.

* Syncopal duration < min : Vasovagal syncope, hyperventilotion.

* Longer duration : Convulsive disorders, migraine, cardiac arrhijﬂwmias.

corainge couses of syncope :
* Cclassified as exertional or rest.
¢ exertional * Inability of heart to increase CO.
* exercise induces arrhythmia (CPVT/LQTS/HEm.
* Couses: Severe PAH, Severe RVOT obstruction, Severe LVOT obstruction,
Severe Ventriculor dljs%nc‘cion.
* Atrest: arrhﬂﬁwmio..

Meurologica] SBI’T\P’(OD‘\S :
* Ho stroke :
- Thromboembolism secondnrg to c5ano+ic CHD with Polgcg’chemia.
- Infective endocarditis.
- Paradoxical embolism of venous thrombus through ASD/patent
formaen ovale.
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* /o headache

Cerebral h5poxia with cgcmohc heart disease.

\

\

Severe p015c5ﬂwemim

Broin obscess in cﬂanoﬁc children.

Hﬂper’cension with or without COA.
* Choreiform movement strongly suggests rheumatic Lever.

Chest pain
* Seldom cardiac in origin in children (M/c : Musculoskeletal issue).
* Common causes : Activity related/frauma. history/food habits.
* Relation with breathing : Deep breathing worsens the pain — Pericarditis.
* Nature (g9 : Sharp, stabbing, squeezing).
* Rodiation (€g : Neck, left shoulder, left arm.
* Cardiac origin chest pain : Deep, heavy pressure or ¥eehn3 of choking or
squeezing sensotion usually trisgered by exercise.

Cardioc couses of chest pain :
* Pericarditis.
* Coronary abnormalities : ALCAPA, abnormal course (Intramural course),
Hawasoki disease.
* Hypertrophied LV/RV due to any couse : Severe AS/PS/PAH.
* Some padients with mve : Atypical chest pain.
* Portic dissection.
* Rupture of sinus of valsalva.
* myocars ditis.

Cyanosis :
* eluish discolouration of the skin and/or mucus membranes resulting from
increased concentration of de—oxygenoted haemoglobin to »3g/dL in arterial
blood or 753/ dL in cutaneous veins/capillaries.



8 F 01 Paediatric Cardiology

Centralcyaross | Peripheral cuypnosis |
. Skin, Mucous membranes, skin (Peripheries)
i tonque ;
) Sepsis

Pulmonary couse Shock due to any couse

Cardioc couse (R-7L shunt) Polycythemia.
Couses . _
Hemo:l'ologma! couse Hv:jpo’fherm\a
Meuro'.ogical couse ngoglﬂcemia
i Low cardiac output
cganoss i eyanotic spell :
* Age ot onset.

Severity of cyanosis : Permanent or paroxysmol nature.
At rest/during erying or exercise.
Parts of body involved (Skin + mucus membranes).
Time of appearance : Morning after awakening/feeding,
History of cyanotic spells.
/0 : Breath holding spell.

- @reathing fast and deep v/s holding their breath.

Cﬂanohc spells :

* Typically occurs in TOF ph531o|oatj

Characterized by paroxysm of hyperpnea, irritability or agitation, and
prolonged erying, Ieadins o worsening cyanosis.

Precipitated by erying, urination, injections, immunization.

Moy lead to oltered sensorium, neurological complication § death.

H/0 squatting : In older children with CCHD with decreased PeF.
Denotes TOF phgsioloaﬂ in older children.

Increoses 555+emic arteriol SpO._.

Fomil Y his’cora :
Heredi’carl.j diseoses :

maorfan's syndrome : Rortic aneurysm or aortic or mitral insuficiency.
Holt-Oram syndrome/Familial ASD syndrome : ASD § limb abnormalities.
Long-QT syndrome : sudden death d/t VT/VF.

Bicuspid aortic valve.

Fomiliol hgperdwotes’cero\emia.

Noonan’s sundrome : PS due to a. dysplastic pulmonary valve.
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motemal history :
Infections
Rubella PDA, Peripheral PA stenosis
cmv, Herpes, Coxsackie &, HIV mﬂocmrd‘rﬁs
medications 1
Amphetamines VSD, PDA, ASD
Phenytoin PS, AS, COA
ACEi § ARBS ASD, VSD, PDA
Lithium gbstein's anomaly
Retinoic acid Conotruncal defects
Valproic acid ASD, VSD, PS, RS
Rleohol intoke VSD, PDR, RSD, TOF
matermal conditions
om T&R, VSD, PDA
SLE, MCTD Complete AV block
Other relevant his’corg -

* Post hisforﬂ of admission.

* /0 surgical or transcotheter procedures.

H/0 medication use.

* Development history : Predominantly gross motor milestones afSected
(Unless associoted genetic syndrome).

Examination 00:34:31

Overview :
* General appearance : Respiratory distress/ signs of ins’cabil‘t’c\j/ dysmorphism/
nudritional stotus.
. nnﬂqropom’mj/ growth pattern.
* Heod 1o toe examination.
- Cyanosis, clubbing, edema.
* vitols : Pulse (HR), Respirofory rate, SpOa, BF
- Jugular venous pressure in older children.
* Cvs examination : Inspection, palpation, percussion, auscuttation.
* Rest systemic examination : Qespirodrorg/ &l (Hepotomegaly)/ CNS.
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qrowth pcubtem :
* Length or HC affected : Congenital malformadions/genetic disorder.
* Pottern of growth disturbance.
L Conditions with increased pulmonary blood Slow/CHF :
~ Predominantly weight aftected (Proportional to shund.
ii. Conditions with decreased pulmonary blood Sow
- mild cyanosis : Growth unafected.
- Severe cyonosis ¢ Both height § weight aftected.

%anosls :
* Cyanosis with arteriol desoturation — Central cyanosis.
- Arterial saduration uSqu\5 485%.
* Cyanosis with normal arterial sadurodion — Peripheral CYanosis.
* Oistribution : Check the tongue, nail beds, and conjunctivo.
* use of pulse oximetry is oon‘w‘\rmodcorﬂ.
* D/d: Respiratory diseases, CNIS disorders.

Preductal v/s post ductal SO
* Preductal : Right upper arm. Post ductal : Lower limibs.
* Oifference of »3% considered significant.
* Differential cyanosis (High in UL, low in LL) :
- Interrupted aortic arch/severe COA with PDA.
- PPHN.
- PDA with gisenmenger 35ndrome.
* Reverse differential cyanosis (High in LL, low in UL :
- T&A with COA/IAR and PDA.

Pandigital clubbing :
* >0 months arterial desaturation.
* widening § thickening of ends of fingers § toes.
* Loss of angle between nail § nal bed : Convex fingernails.
* earliest noticed in thumb.
* Ofther causes : Lung disease, cirrhosis ot the liver,
subacute bacterio endocarditis, familial clubbing, Pandigtal clubbing

10
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[ Grade Description
I softening of nail bed
Obliteration of Lovibond angle (F\ng'le between

nailbed and cuticle)
Convex nails
Swelling in all directions. Hypertropic
Heart rate § respiratory rate :

* Tachypnea, tachycardia, hepatomegaly,
- Clinical triad of lett-sided heart failure.
* Persistent tachycardia, bradycardio, irregular heartbeod : Suspect
arrhgfhmias.
* pAssocioted dgspnea or retraction.
- Severe degree of left-sided heart failure.
- Significant lung pathology,
* Peripheral edema. : More common with Right heart failure.
— Infants : Around the eyes and over the Slanks.
— Older children and teenagers : Periorbitol and pedol edema.

Pulse :

* Pressure distension wave due to ejection of blood,
propagoded along arterial walls § palpable in all superfi-
cial arteries.

* Components :

- Percussion wave : Impulse genero.’ced bﬂ LV ejec—
tion.

- Tidal wawve : ReSlectance wave $rom upper part of the body,

- Dicrotic wave : Recoil of blood $rom closed oortic valve and reflectonce
wowe From lower part of body,

Trace of pulse

Charocteristics of pulse
* Rode.
. Q‘h}j’chm
- ResularB wreqular Bigeminy, Trigeminy (&ver5 third beat mdhitmaik.2104@gmail.com
ventricular ectopic).
- Irreqularly irregular : Atrial Rbrillodion, random occurrence of frequent
ec’cop’ucs.
* volume.

11
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* Character.
* Peripherol pulses : Radioradial § radiofemoral deloy,

volume of pulse :

* Amplitude of expansile movement of vessel wall.

* Normal/low/high.

* Pulse pressure : Quantitative measure of pulse volume.

* High volume : Wide pulse pressure (>S0% of S8P) with bounding pulses.
— Portic rurot : PDA, AR, arteriovenous communicotion (VOGMY. Low

pressure due to blood leak.

- Increased CO due o anemia, anxiety, ’chﬂro’coxicosis.

* Low volume : Weok, thready pulse, norrow PP (<as-30mmHgy/<as?% of S&P.
- Pericardiol tamponade, severe RS, cardiomyopathy, shock.

Abnormal pulse volume :

Pulsus alternans : /\\ /\
* Akernate beats have lower volume. _ /—\'\ / \/\\
* Couses: Severe LV failure, weses afternans
ventriculor biaemin‘tj.
Pulsus paradoxus *

* exaggeroted inspiratory decline of pulses.
* Difference of systemic blood pressure between inspiration and expiration.
= DDSPOSE. :
- By arterial line : Wide swing (>10 mm Hg) in B
- Sph\jgmomammeh'ﬂ.
* rorotkotS sound-1 is heard for some cycles : A,
* rorotkotS sound-I heard for all cardiac cycles : 8.
* ¥ A -8 210 mm Hg : Pulsus paradoxus present.
* Couses: Cardiac tamponade, constrictive pericarditis (Fluid/RQbrotic
thickening reduces flling of ventricle), acute asthma (increased negative
introdhoragic pressure).

Pulse charocter :
* Charocter is dictinetive feature of pulse
* Abnormalities :

- COnopsinB pulse.
- Bisteriens pulse.

12
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- Dicrotic pulse.
= Pulsus parvus.
- Pulsus parvus et tardus.
Collapsing pulse :
* Increased CO or aortic runots.
* High volume pulse; ropid upstroke, ill sustained [\\ [\
peok g rapid downstroke .
* Apprecioted with distal palm, elevating the
orm.
mechanism :
* Ropid upstroke : Due to increased Sv. Collapsing pulse

. Eap'\d downstroke due to +
o Diastolic run of§ into the Lv.
b. Decreased SWR as a result of reflex vasodilotation.

Couses of collopsing pulse :
Huperkinetic conditions Arterial leak
Fever Severe Chronic AR
Anemio Potent ductus arteriosus
Thyrotoxicosis Rorto-pulmonary window
Bisteriens pulse :

* Double beating pulse.
* eoth Percussion § Tidal wave are palpable.
* Coumses:
~ Chronic severe AR : Volume of LV before systole is so high that both
components are palpable.
- RS+ AR : Because of AS second component becomes more prominent
and due to AR first component becomes prominent.
- HOCM : First component due to ejection of LV and second component
when the dynamic obstruction in outSlow troct is relieved.

Dicrotic puise :

* Dicrotic wove podpab}e.
* Double beo;hns pulse.

13



* Abnormal arterial tone : Toxic fevers (Dengue, typhoid, ete).

Note :
In Dicrotic pulse t wmponerfc in sas’cole ond other in diastole.

In Bisferiens : &oth components in SBSl’O\e.

Pulsus parvus :
* Low on\pli-l'ude Pulse.
* In conditions with decreased stroke volume.

Pulsus parvus et tardus :
* Slow rising, lote peahing pulse.

* Seen in severe oortic stenosis.

T A AN L A

Small and weak pulses ﬁ\ /\M

Pulsus parvus

Large & bounding pulses A\ /’k [\ /L

Ool\apsing pulse
Bisferiens pulses MM

Pulsus alternans /\\/\/\\f\\

Peripheral pulses :
* Palpote both radials § both femorals.
* Asymmetry of W pulses :
- Pre-subclavian coOA R > L.
- Takayasu arteritis (Le¥t subclavian artery m/c affected).
- COA with ARSA (R < L or Both reduced).
Suprovolvar AS : Right UL pulses > Left UL pulses.
- Coanda effect Blood jet directly goes to the right innominate artery).
* Radiofemoral delay : Older patients with COR, Takayasu arteritis.
- In patients with adequate collateralisotion : Femoral appears along
with radial or after radial.

\

14



HISTORY & PHYSICAL EXAMINATION :II

General examination 00:00:07

8P measurement methods :
Gold standard technique : Invasive intra—arterial measurement.

Indirect methods :
i. Auscuttotion technique (Not proctical in neonates).
* Systolic 8P : Appearance of the I* Korotkots sound.
* Diastolic &P : Fitth phase of rorotko™ sounds.
i Oscillometric devices (M/C) :
* ®est for measuring mean arterial pressure (MAP).

Procedure :
* Seaded position in right upper arm, quiet period for ot least S min.
* cufs sice:
- Blodder length covers 80-100% of upper arm circumgerence.
- Width ot least 40% of arm circum¥erence.
Cuss o0 sr
Cuts too large * Slightly decreased ef.
* HTN: 8P >95" percentile.

Juaular venous pressure :

* In cooperative older children § adults.

* gives information about central venous pressure
§ RA pressure.

* 1V is used since there is no valve between WV
and heart.

* Procedure : Patient is lied down ot 4S°and the 4
highest point of pulsation in the left side of neck S pasinn
is noted — Vertical angle of the pulse is noted using a. scale from the
sternal ansle.

* Normally IvP shoulcl. not be seen 73 cm from the sternal angle.

15
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External jugular
SCM Muscle
Internal jugular

Clavicle
JVP am’com5

Diastole Ventricular : Diastole
s, systole S, S,
Normal JVP waveforms
o wove Right adrial contraction
RV contraction cousing closed TV to bulge
c wove
towards RA (sovolumetric contraction)
« descent RV puh‘mg TV downward during ventricular
sgs’cole ‘
venous filling of RA when TV is closed (During
vV wave
systole)
Yy descent Rapid emptying of RA following opening of TV
Abnormalities of JvP :
woveform Cardiac condition
Absent a. wave Atrial fbrillation, sinus tachycardia
Futter waves Atrial flutter
Prominent o waves First-degree odrioventricular block
Large o waves TS, RA myxoma, PAH, PS
Connon o. waves Atrioventricular dissociation, VT, JET
Absent x descent Tricuspid requrgitation
Prominent x descent Conditions causing enlarged a. waves

16
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wavetorm ! - Cardiac condition
 Lorge cv waves Tricuspid requrqitation, constrictive percorditis
| Slw y descent Tricuspid stenosis, right adrial myxoma.
| Ropid y descent ~ CLP, severe right heart failure, TR, ASD
Absent y descent Cordioc tamponade
Abnormal JVP

* Cannon ‘a’ waves : Atriol contraction against a. closed TV (Gystolic ‘a’ wave).
— Regular : Junctional +ach50ardia.
- Irregular : Complete heart block, ventriculor
ectopics.
* tussmouls sign : Paradoxical rise in JVP with inspiradion.
* Friedreich’s sign : Sharp ‘Y descent.
* CLCP: Ropid X and Y descent.
Cardiac tamponade : Rapid X descent.

CVS examination 00:11:07

Inspection :
* Shape of chest : Pectus carinatum/excavotum/kyphois/scoliosis.
* Precordiol budge : Su.sges‘cs chronic cardiac enlargement.
* Horrison’s groove : S
- Line of depression in the bottom of rib
cage along oftachment of diaphragm.
- Indicates poor lung compliance of long
durodion.
* Look for apical impulse (Apex bead) : Lowermost
and outermost point of definite cardiac impulse.
* Any other obvious pulsations : Suprasternal notch, subcostal area.

Harrison’s groove

Padpa’don 3
* Precordium : Look $or thrill, polpate apex beat, any other pulsations.
* Lett parasternal pulsation : RV volume overload.
e LeMt parasternal pulsation exkendjns o apex : Volume overloaded Rv ?orming
the apex (ASD/TAPVC/HLHS).
* gpigastric pulsation : Q‘\Sh& ventricular enlargement.
* Le¥t parosternal heave : RV hypertrophy (Pressure overload).
* Pulsation in left a™ ICS : Diloted PA.

17
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. Over|5 silent precordium with bare\gj detectable o.p'ucal impu.lse : Pericardiol

efSusion or severe ventriculor d‘:js?uncﬁor\.

npicod impulse location § character :
* normal locotion :

- APter 7 years : Normally ot ™ ICS in left MCL.

- efore Tyears: 4MICS ot/ just left of lePt mCL.
Right-sided apical impulses : Dextrocardia, tension pneumothorox; or
lePt-sided thoracic space occupying lesions.
LV enlargement : Shifted down § out.
RV enlargement : Shitted outwards.
Normal character : Litts the polpating finger for <1/3 of systole in 1 1CS.
Tapping : Loud SI palpable over apex beat (Mitral stenosis).
Hyperdynamic or hyperkinetic or diffuse or forceful § ill-sustained.

- volume overload eonditions (MR, AR, PDA, VSD).

- Shifted down and out § involves 1 1CS.

- Increased amplitude.

- Lasts I/3-1/a of systole.
Heawing or sustained or forceful § sustained.

- Usually normal position, confined to 1 1CS.

- Increased amplitude.

- Lasts >a/2 of systole.

- Pressure overload conditions (AS, COA, HOCM, hﬂper‘cension).
Double apex : HOCM.

Thrill (Polpable murmur) :

Vibratory sensations of loud, harsh murmurs.

Correlote with area of maximol auscultatory intensity of the murmur.
Timing and localizadion :

L]

Upper left sternal border : PS.

Upper right sternal border : AS.

Lower le$t sternal border : VSD/TR.
Suprasternal noteh § over carotid artery : RS.
Apical systolic or diastolic thrills : mR/ms.
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History & Physical Examination :

Percussion :
* Percussion in infants : Usually not performed.
* Older children :
- Lateral duliness beyond apex : Pericardial efSusion/underlying
consolidodion.
- Duliness in le®t 8™ 1CS = PA dilation.
* useful to measure liver span.
* gitus abnormalities : Stomach/liver sidedness.

Auscultation :

S Intensity (Normal, loud, so%o.

54 : Splitting, intensity of A3/Pa.

* Any S$3/s4.

* Ay additional sounds.

* ANy Murmurs,

* Diophragm : High—p‘.’cched sounds.

* Lightly placed bell : Low-pitched sounds.

Aortic valve | |
120 e ¢

opens | ¢ A ! ; ' L/ ~—— ;
9 100- ‘ " : ' ' Aortic pressure
T , ) ' h
z ] | ; '
E 30 v closes
o GOﬁ ' )
g ' ' Mitrai Jaive
> 40 Mitral valve | |, i \
§ | closes 1 Opens.
& 207 cl Atrial pressure

-

Ventricular pressure

; / Ventricular volume
\'ﬁ/r\\l—— Electrocardiogram
S ;

Phonocardiogram

volume (mL)
8
1

Systole Diastole Systole

u)igger’s diagram

ql:
* Closure of the adrioventricular valves.
* Due to tensing of chordae § papillary muscles.
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