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Spectral Analysis of Vesicular Sounds in Children Recorded with Electronic Stethoscope (Littmannt™ Model
4100)
Masato TAKASE (Department of Pediatrics, Nippon Medical School Tama-Nagayama Hospital) et al.
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Normal Asthma MW-test

n=70 n=23 n=47 p value
Fs50 242.7 261.9 0.133
Fog 723.7 741.5 0.317
L/H-1 27.6 17.0 0.069
L/H-2 4.7 3.7 0.033

L/H-1 : 100-400Hz/400-1000Hz

L/H-2 ; 200-400Hz/400-1000Hz
MW-test : Mann Whitney’s test
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Spectral Analysis of Vesicular Sounds
in Children Recorded with Electronic Stethoscope
(LittmannT Model 4100)

Masato TAKASE, Takehide IMAI, Junji SHIRAI
and Kiwako SHIMIZU
Department of Pediatrics, Nippon Medical School Tama-Nagayama Hospital,
Tokyo, Japan
Yasunori WADA, Tuyoshi SAITOU and Kenji YAMANAKA
Konica Minolta Medical & Graphic, Inc., Japan

In patients with mild airway narrowing, decrease in low frequency power and/or increase in high
frequency power are usually observed in inspiratory breath sound spectrum. In order to increase
clinical accessibility to the spectral parameters, such as spectral edge frequency (Fgg) and median
frequency (Fsgp), established in the previous studies, we developed a computer software to calculate
these spectral parameters which is applicable to lung sound files recorded with an electronic stetho-
scope (LittmannT™M Model 4100). A new parameter, L/H ratio was also calculated. Comparison of
the group of 47 asthmatic children with the group of 23 normal children revealed significantly lower
L/H ratio in the asthma group. And the L/H ratio was shown to increase after bronchodilator inhala-
tion. These results were in line with our previous findings. Future study to increase clinical useful-
ness, would include test of reproducibility, age related changes of normal lung sounds in children,
and characterization of variances in lung sounds caused by different lung diseases.

Key words: lung sounds, spectral analysis, electronic stethoscope, bronchial asthma

Clinical Pharmacology and Therapy



FH R FIOESE 55 200949 A 37 (347)

Symposium : 5E33EIE (FKEF) #isin —8 & 2—

X

Sniff nasal inspiratory pressure & & [EIREH S

& DBREDRET

E IR PEE A bt IR NE U A
JERVARNE -
ENIRPEREE Erwkt PR
g B

E #

Sniff maneuveriZk > THE 5N 2 MEE - T OFEREDS FX Mechanomyogram : MMG)
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FORER, WET X THEL NEHE/NT—AR Y NVER OPeak to Peak#EIEIZSNIP
EDOF BRI Bz (r=0.84, r=0.81),

F7z, sniffFD HiE N O BEHRE ORE 2 @EFEIL TR #R, HiTNOLA BFHE
DI NIRFEBE 280 (Intraclass correlation coefficients : ICC) &, ICC (1,1) >0.9
LSNIP & FZ0 BT 72 EER S b4z, ZHHOFEREN S, Snifflyo feE - T o X
HIzesn 5SNIP 2 FH| TE B REENE 2 b7,

F—U— B REFRAS, BTN SRR, SniffkspEE

12, BMEEREAEE @d) BEIFSL LA
ELUTEITENSD, ERICBELTNI—2hT
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% MRIEA ST - IMEOFHE, EIUTHT B IR D 2 IE T35 —D0 0 Hk&E LT, B
RUNEYF—2a O EDEERERT B RR PR RN I BB CHIE X N B BRI O
HB, BiFFRICHBT 2 BERBIIGE ORI & LT FX (Mechanomyogram ; MMG) HISEEN

&

T}

Relationship between Diaphragmatic Mechanomyogram and Nasal Pressure during Sniff Maneuvers
Satoshi Apactl (Department of Pulmonary Rehabilitation, National Hospital Organization Fukuoka National
Hospital, Fukuoka, Japan) et al.

HIMEGR 19 (5) @ 347~355, 2009
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Relationship between Diaphragmatic Mechanomyogram
and Nasal Pressure during Sniff Maneuvers

Satoshi ADACHI
Department of Pulmonary Rehabilitation,
National Hospital Organization Fukuoka National Hospital, Fukuoka, Japan
Hiroshi NAKANO
Department of Pulmonary Medicine and Department of Pulmonary Rehabilitation,
National Hospital Organization Fukuoka National Hospital, Fukuoka, Japan

Abstract

This study was aimed to assess the ability of diaphragmtic mechanomyogram (MMG) during sniff
maneuvers as a measure of diaphragmatic muscle strength.

Diaphragmatic MMG and nasal pressure (sniff inspiratory nasal pressure: SNIP) were simultaneous-
ly measured during sniff maneuvers in 12 healthy subjects and 14 chronic respiratory failure
patients. As a result, there was a linear relationship (r=0.84) between the MMG amplitude and
SNIP. Furthermore, we examined the reproducibility of sniff diaphragmatic MMG in 9 healthy sub-
jects; their intraclass correlation coefficients for the sum of the left and right MMG amplitude was
more than 0.9, which was comparable to the reproducibility of SNIP. In conclusion, we suggest that
the sniff diaphragmatic MMG can be a measure of diaphragmatic muscle strength.

Key words: Chronic respiratory failure, Mechanomyogram, Diaphragm, Sniff nasal inspiratory
Pressure
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An Novel Abnormal Lung Sound Detection
Procedure Using the Time Sequence
of Breath Sound and Abnormal Sound Periods

Katsuya YAMAUCHI, Shun-ichi MATSUE and Shoichi MATSUNAGA
Faculty of Engineering, Nagasaki University, Nagasaki, Japan
Masaru YAMASHITA and Sueharu MIYAHARA
Graduate school of Science and Technology, Nagasaki University, Nagasaki, Japan

Abstract

In this paper, we have proposed a novel classification procedure for distinguishing between normal
respiratory and abnormal respiratory sounds based on a maximum likelihood approach using hidden
Markov models. We have assumed that each inspiratory/expiratory period consists of a time
sequence of characteristic acoustic segments. The classification procedure detects the segment
sequence with the highest likelihood and yields the classification result. We have proposed an indi-
vidual modeling for adventitious sound periods and for breath sound periods for the detection of
abnormal respiratory sounds. Classification experiments revealed that this method demonstrated an
increase of 14% to 20% in its recall rate of abnormal respiratory sounds as compared with the recall
rate of a baseline method. These experimental results have confirmed the validity of our proposed
classification procedure.

Key words: acoustic signal detection, abnormal lung sound detection, hidden Markov’s modeling,
acoustic signal processing
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Development of a Lung-sound Monitor
for the Real-time Detection of Adventitious Sounds

Akifumi SUZUKI
Department of Clinical Engineering, Faculty of Medical Engineering,
Suzuka University of Medical Science, Mie, Japan

A prototype personal computer-based lung-sound monitor is developed to detect adventitious lung
sounds in real time. Continuous adventitious sounds are detected by using the short-term auto-cor-
relation coefficient of lung sounds. In the detection of discontinuous adventitious sounds, the analytic
signal of lung sounds is used to extract the feature of the discontinuous adventitious sounds and an
energy concentration index is defined to measure the impulsiveness of the lung-sound waveform.
The incoming lung-sound signal is segmented and processed with the detection algorithm. The dis-
play of the monitor is then updated and the sound of the segment is played back. The lung-sound
waveform of the segment is displayed and the detected adventitious sounds are indicated. The time
ratio of the continuous sounds and the number of the discontinuous sounds are also displayed. The
computation time needed to process each segment is about forty percent of the segment length and
the algorithm well detects the adventitious sounds. The results show that the developed lung-sound
monitor has sufficient performance in detecting adventitious sounds in real time.

Key words: lung sound, adventitious sound, detection, real time, monitor
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Effect of Procaterol and DSCG Inhalation
on Lung Sounds and Pulmonary Functions
in Wheezing Asthmatic Patients

Yukio NAGASAKA, Shohei YASUDA, Yasuhiro IEDA
and Naoko NAKANO
Department of Pulmonary Medicine at Kinki University Sakai Hospital, Osaka, Japan
Katsumi MURAKAMI
Department of Pediatrics at Kinki University Sakai Hospital, Osaka, Japan
Chizu HABUKAWA
National Minami Wakayama Medical Center, Wakayama, Japan

Abstract

We studied the effect of procaterol inhalation on lung sounds, pulmonary functions and subjective
symptom in thirteen cases with bronchial asthma who had monophonic —wheezes. In our cases, the
frequency of bronchial sound was higher than that of bronchial sounds in patients with stable asthma
reported in our previous study. In six patients, increase of FVC and/or FEV1 more than 200 m/ was
noted after procaterol inhalation and all of them showed subjective improvement and decrease of fre-
quency of breath sounds. In seven cases, increase of FVC and/or FEV1 was less than 200 ml.
Among these seven cases, four cases showed subjective improvement and decrease of frequency of
breath sound especially the frequency of expiratory breath. We conclude that frequency of breath
sound in wheezing asthmatic subjects was higher than those of bronchial sounds in stable asthmatic
patients. Breath sound reflected subjective sensation sometimes more than pulmonary functions do
in wheezing asthmatic subjects.
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