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LEARNING OBJECTIVES

After reading this chapter and answering the self-learning ques-
tions at the end of the chapter, the learner will be able to:

1 Identtfy the requirements for adequate cardiac auscultation.

2. Differentiate between the use of the bell and the diaphragm
chestpiece of a stethoscope.

3. Identify two basic mechanisms of cardiac sound production.

4. Identify the four basic characteristics of sound.

5. Differentiate between sounds of high frequency and low fre-
quency.

6. Identify three factors that enter into the transmission of sounds.

7. Choose the appropriate area on the chest for auscultation of
a selected sound. :

8. Differentiate between ventricuiar systole, ventricular dias-
tole and atrial systole.

9. Identify the relationship of cardiac sounds to the cardiac cycle.

10.Chart heart sounds using the one-through-six classification
scale.

HISTORY

The language of the heart, discerned by cardiac auscultation, is a
universal medical language. I was dramatically made aware of this while
visiting China, where communications needing no interpretation were
those of heart sounds, electrocardiograms and music. By becoming skill-
ful in listening to and interpreting the language of the heart, you also
may join a long line of notable semiologists.

Direct auscultation of the heart was known to Hippocrates (460-377
BC),who may have used heart sounds for diagnostic purposes. William
Harvey(1578-1657) seems to have been the first to make specific refer-
ence to heart sounds. The use of the ear without mechanical aid was the
accepted method of listening to the heart until 1816, when René Laénnec
invented the first stethoscope.Laénnec (1781-1826), by discovering and
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perfecting the acoustic trumpet, became known as the “Father of Aus-
cultation.” Laénnec named his auscultatory instrument a “stethoscope”
from the Greek word meaning “the spy of the chest.” His original in-
strument, which was a hollow, wooden cylinder, has been repeatedly re-
vised. These revisions have continued to the present, making available a
great variety of quality stethoscopes.

However perfect the instrument of auscultation is, the interpretation
of the sounds is still its essence. Although Laénnec devoted his life to
the semiology of cardiac auscultation, it was a Czech doctor, Joseph
Skoda (1805-1881), who first described the cardiac sounds and mur-
murs. He pinpointed their locations and defined the clinical auscultatory
signs that have allowed the diagnosis of cardiac pathologic conditions
via auscultation. The learner is advised to mimic Skoda and become pro-
ficient in pinpointing the locations of cardiac sounds and murmurs to
arrive at a clinical interpretation of their meaning.

REQUIREMENTS FOR AUSCULTATION

Auscultation must not be performed as an isolated event. The total
cardiovascular physical examination includes five important parts: (1)
examination of the arterial pulse and blood pressure, (2) inspection of
the jugular venous pulse, (3) inspection of the precordium, (4) palpation
of the precordium, and (5) auscultation. Each of these parts is impor-
tant,although only auscultation is discussed in this book.

One of the first things to consider when undertaking auscultation of
the heart is the necessity to:

1. Use a quiet, well-lit, warm room. To facilitate hearing the heart
sounds, ambient noise in the room should be eliminated as much as pos-
sible. This means that room doors are closed, equipment such as radios
and televisions are turned off, and conversations are stopped.Unfortu-
nately, a quiet room may be one of the hardest elements to achieve. The
room needs to be well lit so that the inspection aspect of cardiac exami-
nation may be done. Many of the heart sounds can be seen and felt, as
well as heard. A warm room helps keep the patient from shivering, thus
causing extraneous sounds under the chestpiece of the stethoscope.

2. Have the patient properly disrobed. The stethoscope should al-
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ways be placed in direct contact with the chest wall. Most abnormal
sounds cannot be heard through clothing because they are lower in fre-
quency and softer than normal heart sounds. Also, listening through
clothing will produce sound distortions caused by the stethoscope rub-
bing against the clothing.

3. Examine the patient in three positions-sitting, supine, and left
lateral recumbent (Figure 1-1). Listening with the patient in various
positions will bring out certain heart sounds, especially some abnormal
ones. For instance, the third heart sound (S;) may be brought out by
having the patient turn to the left lateral recumbent position.

4. Examine the patient from his or her right side. Being on the pa-
tient’s right side forces the examiner to reach across the chest to listen to
the heart. This stretches out the tubing of the stethoscope and decreases
the likelihood of extraneous sounds caused by the tubing hitting objects
(e.g., chest wall, side rails).

5. Use a stethoscope with a bell and diaphragm chestpiece or one
with characteristics of both bell and diaphragm. Traditionally, a stetho-
scope with both a bell and a diaphragm was essential for complete car-
diac auscultation. However, recent technology has provided a stetho-
scope with only one chestpiece capable of differentiating low-frequency
from high-frequency sounds,depending on the pressure applied to the
chestpiece. When the chestpiece is used with light pressure, the low-fre-

Figure 1-1  Basic positions for cardiac auscultation. A. Sitting. B. Supine.
C. Left lateral recumbent. (Reproduced with permission from Caccamo L,
Erickson B: Cardiac auscultation, Youngstown, Ohio, 1975, St. Elizabeth’s
Hospital Medical Center.)
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quency sounds dominate; used with firm pressure, the high-frequency
sounds are accentuated. 'Regardless of the technical advances, the tradi-
tional :principles still apply and therefore are used in this book.

a. Using the bell: When the bell is held lightly (leaving no after-
imprint on the chest), it picks up low-frequency sounds. Pressure on the
bell causes the skin to be pulled tautly over the bottom of the bell,
changing the bell to a diaphragm (Figure 1-2).

b. Using the diaphragm: When the diaphragm is applied firmly
(leaving an after-imprint), it picks up high-frequency sounds.

c. Differentiating frequencies: The frequency of a sound is readily i-
dentified by noting with which chestpiece of the stethoscope the sound is
best heard. A sound best heard or only heard with the bell held lighfiy is
of low frequency. A sound best heard with the bell applied firmly or
with a diaphragm is of high frequency. This simple maneuver of listen-
ing to a sound with the bell held lightly and then applied firmly permits
you to determine the frequency of the sound to which you are listening.
This is an important point to remember.

6. Listen to each area of auscultation. Listen to each of the follow-
ing areas, using first the diaphragm and then the bell (Figure 1-3).

0

/2
‘ TS

Figure 1-2 Using the chestpiece. A. Lightly applied to skin (no after-im-
print is left) transmits low-frequency sounds. B. Firmly applied to skin
(leaves an after-imprint) with skin pulled tautly over the bottom of the bell
changes it into a diaphragm and transmits high-frequency sounds. (Modified
with permission from Caccamo L, Erickson B: Cardiac auscultation,
Youngstown, Ohio, 1975, St. Elizabeth’s Hospital Medical Center.)
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Introduction

a. Left lateral sternal border (LLSB) (also known as lower left ster-
nal border): This is the fourth intercostal space (4 ICS) to the left of the
sternum. Sounds from the tricuspid valve and right heart are best heard.

b. Apex: This is the fifth intercostal space (5 ICS) in the midclav-
icular line. Sounds from the mitral valve and left heart are best heard.

c. Base right (previously known as aortic area): This is the second
intercostal space (2 ICS) to the right of the sternum. Sounds from the
aortic valve are best heard.

d. Base left (previously known as pulmonic area): This is the sec-
ond intercostal space (2 ICS) to the left of the sternum. Sounds from the
pulmonic valve are best heard.

7. Use a sequence for auscultation. Each time you listen to a heart,

Figure 1-3 Sites for auscultation. A. Left lateral sternal border (sounds
from tricuspid valve and right side of heart heard best). B. Apex (sounds
from mi'ral valve and left side of heart heard best). C. Base right (sounds
from aortic valve heard best). D. Base left (sounds from pulmonic valve
heard best).
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