SPECTRAL CHARACTERISTICS OF LUNG SOUNDS
IN PATIENTS WITH CHRONIC OBSTRUCTIVE LUNG DISEASE

R. Murphy, R. Paciej, A. Vyshedskiy - Brigham & Women’'s/Faulkner Hospitals, Faulkner Hospital, Boston, MA

OBJECTIVE — RORMAL S —

Y e L] L]
i g el

s

I'o determine if the frequency characteristics of lung sounds differed in non-wheezing
palients wilh chronic obstructive lung disease (COPD) as compared lo normal subjects.
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A 1bo-channel lung sound analyzer (Stethographics Model STG1602) was used Lo collect

200 second samples of sound during deeper than normal breathing from 63 patients wilh - e o sma v

COPD. Only patients, who did not have inspiralory wheezing and who did nol have

over 5 inspiralory crackles per breath, were included in this study. 63 aged-matched

normals were also studied in a similar manner. We also examined a patient with a pneu- e i i e g | s s i e

molhorax and a patient with a bulla that occupied 1/3 of the left lower hemithorax. To il : e

gquantify the energy of lung sounds al low [requency, the ratio of sound energy from 20

Hz to B0Hz Lo thal from BD to 800 Hz was calculated (R4). The maximum value of the R4

ratio al 8 basilar sites was chosen for each subject. COPD.
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COPD patients had higher maximum R4 values than age matched normal subjects. | WA e spm— . el oo
COPD: Rd= 33 (range 0.3-13). Normals: R4=(,8+0.8 (range 0,1-5.5) (p<0.0001). ?Figure 1 i

shows typical power spectral density of sound recorded at lung bases during deeper R4 FREQUENCY DISTRIBUTION co N C LU S 1 0 M

than normal breathing in normal subject and in patient with COPD. _
8 et o The spectral content of inspiratory sounds of COFPLD palients showed higher energy al
i low frequency than did the sounds of age malched normals. The cause of this is unclear
bul may be due lo decreased lissue densily inhibiling the lransmission of the higher

*prmal g "
i frequencies. Some evidence thal this is the case is presented by the fact thatl low fre-
COPD i quency peaks were also noled over a 100% pneumothorax and over a large bulla. These
i 2500 preliminary resulls suggesl thal increased acoustic energy al low frequency might prove

Frequency (Hz) useful in noninvasive assessmenl of regional distribution of disease severily. The
smallest volume of affected lung associated wilh this phenomena (ie. the resolulion of

this technique) is nol known al this lime.
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