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Physical Examination and Physical Findings for Pediatric Cardiologists

Yoshio Arakaki
Kurashiki Central hospital, Department of Pediatrics, Okayama, Japan

The aim of this article is to describe the physical examination and physical findings for pediatric cardiologists.
The most important point is to build a diagnostic hypothesis from four diagnostic methods (medical examina-
tion by interview, physical examination, laboratory examination, and diagnostic imaging). Subsequently, the
findings should be explained by the diagnostic hypothesis. We can more easily conduct a physical examination
when we understand the basic concepts, i.e., the cardiac cycle, the three major mechanisms of cardiomegaly
(shunt lesions, valvular regurgitation, and myocardial damage), and the anatomical position of the great vessels
and cardiac chambers. We estimate the size and pressure of vessels and cardiac chambers while conducting a
physical examination. The physical findings should also be explained by the diagnostic hypothesis that is built
each time. If the findings cannot be explained by the hypothesis, we should build the hypothesis again.

Keywords: physical examination, diagnostic hypothesis, hemodynamics

/NG ERER SPERIC AEE  NRE BRAR T D S A7 %% - (Physical examination) OLE D) KT E{k
ﬁﬁﬁ (Physical findings) DRA 2 MCODWTIRFHIT 2. SHAZHEOME DT & UTEEZ L, 1D M
2, 2) JMABEZR, 3) RERE, 49 WERED 4 DOBWTRY SIFEE TV BHHRGD 21K
2L ThHs. FONTIREETIV GERIGH) » 5 BERZHAT 2. S AZRICHEIREARR
FIHE LT, DEM, 3 DOFELEROERK (R, iR, RS, (OiEOAE ZBE L T
BLEGUBENED TGS, EHIC, BGRMARZLMEROREEPHEZHNT 2DED T
ué?ﬁ@‘% 4 DDLE, 4 DORMEDFEMFPOLIEORHEZA A—V T 5K A zZLED, ThiE
CICHBEIEIT EWHIEIZIES), WiEd LICE DICHRATRZ#HIAT 52 C ENEETH 5.

_ FTH - D, EE ADRIER, WP,
. SHEROMWEDY GEUETIVOERR) HERERNIC, 7 L TR X ORI THENE 5
1. BEAEOMESY GREET L (BHGHD OfFs (Fig 1. B5h-
SWEES B AEE LT, D M3, 2) BB, RIEE L (BRI 1%, e 4 DOBIAETH
3) Wik, O FERED4ONBS. M5, &  BAKTR - HEERETE 2 bO TR NEE D
KB, R, WRRED 4D AENSESN o,

* AATEE A A 2 D HIRRE T, physical examination %2 [EHAME, HKZ%2, physical finding 2 TS AR L LTWA. AT
EEABE, SRR ZRVS

HEHRRE T T710-8602 FAILRARITIZEM 1-1-1 RS EIE KIS R EFEN AR mbe NER ik

doi: 10.9794/jspccs.32.129

© 2016 Japanese Society of Pediatric Cardiology and Cardiac Surgery



130

fR K &2

FBEEETIL
(BERER)

Cmnn

AR GHEER) D B4

Fig. 1 Four diagnostic methods (medical exam-
ination by interview, physical examination,
laboratory examination, and diagnostic
imaging) for understanding the individual
patient status

The individual patient status should be understood
from the viewpoint of anatomy, physiology, and
rhythm (time scale).
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Fig. 2 An example of a cardiac catheterization

conference paper

This part of the conference paper is for recording
the medical interview. The information about child
growth is included in the paper with the standard
deviation (SD) of body height and percentiles of

body weight.
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Fig. 3 This figure shows another three parts of

the catheterization conference paper

The physical findings, specimen laboratory find-
ings, and diagnostic images are included in these
spaces. You may add the findings from other im-
ages to the catheterization conference paper, such
as ultrasonic cardiogram findings and/or computed
tomography findings.
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Pressure curves of the cardiac chambers and great arteries give us useful information about heart murmurs." ? For ex-
ample, in a case of aortic regurgitation, the diastolic pressure difference between the left ventricle and the left atrium is
large. Therefore, we can listen to a high-pitch diastolic murmur in the third left intercostal space. In other words, we can
also estimate the pressure difference in the cardiovascular system from the heart murmur. An intracardiac phonocardio-
gram shows a systolic ejection murmur even in a person with normal cardiac structure.
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Fig. 5 Schematic drawings of typical shunt lesions in congenital heart disease

a: Normal circulation, b: tetralogy of Fallot, c: atrial septal defect, d: ventricular septal defect, e: patent ductus arterio-

Sus.
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Fig. 6 The graph shows the relationship between
right ventricular pressure and the second
heart sound interval in pulmonary artery
stenosis. Reprinted with permission from
Ganboa et al?.

The wider is the second heart sound splitting, the
higher is the right ventricular pressure. We can esti-
mate the pressure gradient between the pulmonary
pressure and the right ventricular pressure from
the width of the second heart sounds. The width
and intensity of the second heart sound is useful
for understanding the hemodynamics of congenital
heart disease.
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Fig. 1. PDA flow (Fig. 1-a) and the simultancous pressure curves (Fig. 1-h) (l-year-old
girl: group A).

The maximum flow velocity is 4.5 m/sec, and the ex aved sssure gradient between the Ao
and PA by Doppler (dP(D)) is 81 mmHg, while the peak pressure gradient at the time of catheteri-
zation (dP(C)) is 55 mmHyg

Ao=aortic pressure; Ao-PA = pressure gradient between the Ao and PA; PA=pulmonary arterial
pressure.

Fig. 7

Pressure difference curve and Doppler flow waveform®

Top left: Ultrasonic Doppler waveform of shunt flow of the ductus arteriosus. Top right: Simultaneous recording of the
pressure difference curv and the Doppler flow waveform of the ductus arteriosuslt can be seen that the pressure differ-
ence curve and the blood flow waveform are similar. Lower right: Pressure curve, which is measured by the catheter
manometer. PA: pulmonary artery pressure; Ao: aortic pressure; Ao-PA: aorta—pulmonary artery pressure difference
curve. Intracardiac phonocardiograms have also been recorded at the same time. In addition, fine waves on the pres-
sure curve are recorded simultaneously; especially, fine waves are seen on the pulmonary artery (PA) pressure curve
through the cardiac cycle. It believed to show the pressure changes due to the shunt flow.
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Fig. 8 Doppler flow wave and computed tomography image of 23-day-old boy with coarctation of the aorta,

ventricular septal defect, and patent ductus

This is a typical trans-systolic flow, and we can also hear a trans-systolic murmur at the back of the body in this patient.
The ultrasonic Doppler flow wave pattern seems to be similar to a heart murmur pattern. Therefore, the ultrasonic Dop-
pler flow wave pattern provides useful information about the heart murmur. When you conduct an echocardiography
exam, please listen to the Doppler signal sound. It helps you to understand the heart murmur.
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Fig. 9 Schematic drawing of tricuspid atresia.
The case is of a tricuspid atresia and ven-
tricular septal defect

How do you think about the medical history and
physical findings of the patient while imaging the
bloodstream and intracardiac pressure curve?
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