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Fig.1 Accessory muscle use after application of inspiratory resistance load

Photographs A and C reveal accessory muscle use during quiet breathing in male and female subjects. Photographs B and

D reveal accessory muscle use after the application of inspiratory resistance load of 40cmH:20 in male and female subjects.

% 7% ThresholdIMT (74 Vv 7A - LA¥T=7 R
1) 2 L7z M2 24 12 Neuropack MEB-2200 (H
ANTE) AL, & 10uV. &7 4 V¥ — 120Hz
& L7z LR S FFLEk L 720 ThresholdIMT O
fiif 2 AR 26122 L S, 4 B (10cmH20. 20emH:0,
30cmH20. 40cmH=0) O EAF IR D IF BTN 2 % L7z
FRM I ORBIRFIIE 55 Y OWfFEE2S%12 35 M
BT 720 WA I & OB EM O E T =
v 7 L, BN ZE S TIRB M 2534 & 0 BiE 5 %
L MR Lz, F AN EM AT 2 YA
(ZHFBOALE, IO AA, RBOEA T KL
720 M, ThresholdIMT /B 3 PrFE LA L
NOFAEENHATHRA L 2 X9 IZERE L7z MPEd 1
53 10 WC 1 S 3 B oW R B & 3 B ol o
MIPIGES) 2 X b1 — A A bE T o 7z, B
R HE OO, MEHFLZEH; . IE i Lo
FEREICHEAE Lo SHAMIC O W TSN EmONE %
R R & LB ST o — 38 IS THERR L
778 O WS FLIEH 2 e ThRHA A & TRk i L
DRI % X )T LIz JRMEBMIZSH T P & L7z,
WASEFL 2 1B BB O & &2 PR FOm S L 0K
4 REFREEAN filJ © & B MsHFL 2SR Lo E L,
BT 2 —RE IS CHBEMRE L 7o SRR g B
& L7z MIEFGENEREZ, WFEEORTA ¥

THEBITHROE LoORE L L, EEBBIZEIES L
72o BEWRTI-FEOTO—NIFY =277 T -~
A6 LS9k Bid 75MHz & 12MHz 2 L7z. 0%
HIFEM IR LTl 89 b & AR ZEIT B T, QRS 3
b ok b RAFICHERETE 2VIE L L7,

BARPLOTEE AL 10 FFRIE L, 10 KD S 5
WP 3% 58 LT < % 5 3 WA & 55 7 I ] o0 ViR I
BT A L T2\ 3RO F B & %5 L7z,
T ik & L Clid—2 BB OE 2 T B 720
V2 10 I 0§ 78, I 9 T 1 ] % 457 11 & 679 7B R T v
DIGB BN A IR E T 2 555 % RT3 5 72 D12 W)
SBIG 1 B S 1 BRI sk S M2z Bh AL O IRIE
ZMHAL %9 Neuropack MEB-2200 {2k & T w
2 GBI O B BT TR O NLFR SIS TR O
BER (WWms) &R, 30052 s L4l
R U720 SHENE S RS € 2 oW SRt A
TR OISEEM TRKD S D% 100% & LT, FRA
PO OIEBEM O F R 2R Lz, Fi, 1K,
PRI, ISR A OB 2 B oft a1 eI 1% Mann-
Whitney Test % £ W SHKHTE O 15 B) AL O FE 55
i D F#I2 13 Wilcoxon Test 2 i L. 5% O fa ks
ERoOTHEBEHEL.

AR E R 2 OREEZ 2T, & TOHBRHAIC
tUBEZEEH . ik, e RO ARKD I, i



AT 53024 %1% Webf [AFHH : 201344 41 H]

Table 1 Results of the respiratory function tests of the subjects in the study
Male (n=9) Female (n=10) Diagnosis or P-value

% VC 111+9.1 97+104 Normal
FEV 1.0% 84+79 91+41 Normal
Height (cm) 169 +4 155+4 P=0.004
Weight (kg) 62+6 51+11 P=0.004
Age 34=10 30£5 P=0.56
VC (mL) 44789+438.1 2,874+225.1 P=0.008

The data indicate mean £SD, %VC : % Vital Capacity, FEV1.0% : Forced Expiratory Volume 1.0%
VC : Vital Capacity, Mann-Whitney test is used for statistical analysis.
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Fig.2 Accessory muscle use in male subjects
In the male subjects, the electromyographic activity for all resistance ranges in the scalenus and sternocleidomastoid muscles

significantly increased with inspiratory resistance load, whereas that in the trapezius muscle did not change significantly.

The data indicate mean + SD. Statistical analysis is based on Wilcoxon test.

* 1 <0.05, %3k P <001, NS : Not Significant.
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Fig.3 Accessory muscle use in female subjects
In the female subjects, only the scalenus showed a significant increase in electromyograpic activity for all the resistance ranges as

inspiratory resistance load increased.

The data indicate mean + SD. Statistical analysis is based on Wilcoxon test.

* 1 <0.05, %3k P <001, NS : Not Significant.
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Abstract

Activity of accessory muscles during respiration is one of the factors to assess whether the patient can be
weaned from mechanical ventilation. However, the method of evaluating this activity lacks objectivity. Because
surface electromyography has been used to evaluate accessory muscle activity. The maximum voluntary
contraction (MVC) value, however, is necessary to measure for quantification. Thus it is not applicable for the
patient on mechanical ventilation whose MVC value is unknown. In this study, we measured accessory muscle
activity was measured in 19 healthy adults (9 males, 10 females) using surface electromyography. We sought
whether surface electromyography can quantitatively evaluate the muscle activity under the stepwise
inspiratory pressure loads. We found surface electromyography was able to evaluate muscle activity, and the
scalenus muscle was most appropriate to quantitate accessory muscle activity. Thereafter, without using the
data of maximum voluntary contraction, we determined whether the accessory muscle activity can be
quantitatively evaluated using the data of multiple degrees of inspiratory resistance load. Consequently, we
were able to quantitate the labored respiration resulting from the application of inspiratory resistance load.
The test results in our study revealed that the scalenus muscle was the most suitable for evaluating accessory
muscle activity.




