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Development of new respiratory function test using electrical induced mechanomyogram
of diaphragm

WATANABE, Shogo
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In this study, we focused on the Mechanomyogram (MMG) of the diaphragm in order to
develop a new respiratory function tests. This method is different from the respiratory function test usi
ng a conventional spirogram, and only needs to measure the diaphragm mechanomyogram by electrical stimulat
ion from the skin surface. In comparative experiments for the elderly and young people, MMG amplitude of t
he elderly decreased significantly, and correlation was observed from mouth pressure ventilation (Plmax an
d PEmax) and respiratory function (VC, IRV and ERV). Therefore, MMGs are able to directly measure diaphrag
m contractions, and when combined with PEmax and Plmax, could offer a more detailed evaluation of respirat
ory muscle function.
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(a) Typical diaphragm MMGs
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Tablel

Young subjects  Ebderly subjects

(b} Comparison of diaphragm MMG
amplitude

%P Imax

(MMG amplitude > 0.44

G %PImax > 86.1 %, n=4)

(MMG amplitude < 0.04G %PImax <
86.1%, n=8)
MMG amplitude >
0.44G MMG amplitude < 0.43G p value
— %Plmax>86.1% HPlmax < 86.0% s

Male / Female 3/1 3/s NS
Age (years) 67.8+28 726+5.1 NS
Body height (cm) 1590+ 8.9 153683 NS
Body weight (kg) 56.2£9.5 50.6 % 6.1 NS
BSA (m?) 156102 145+0.1 NS
BMI (kg / m?) 221+19 215424 NS

VC (L) 35409 26£05 p<0.05
HVC (%) 115.7 £ 14.0 104.8 £ 24.4 NS

IC(L) 25605 1.68+03 p<001
™) 0.63+0.14 0.43 +0.21 NS
ERV (L) 134013 0.98 £ 0.42 NS
HERV (%) 93.3+96 96.4 + 44.2 NS

IRV (L) 1.92+0.36 125044 p<005

FVC (L) 3.65 £ 0.64 213 £ 046 p<001

SFVL (%) 1016153 78.7+13.8 p<001

FEV3q(L) 261026 1.8£0.38 p<001
WFEV o (%) 1104 £115 100.6 £ 22.4 NS
FEVy o (G) 78.6+4.9 851493 NS
HFEVy ox (%) 1144452 1203+ 14.7 NS
FEVyon (T) 69.4+459 68.5+10.5 NS
MMEF (Lfs) 217:03 248+10 NS
FHMMF (%) 78.0+21.8 107.9+51.7 NS

PEF (Lfs) 69122 45108 p<0.01

%PEF (%) 83.0+25.3 60.9 £ 15.0 p<005

V75 (Ls) 61+13 411097 p<001

VTS (%) 108.04 23 764 +24.1 p<005
V50 (Lfs) 2741053 2.83+0.96 NS
%V50 (%) 65.5 % 16.0 77.6+308 NS
V25 (Lfs) 0.81+0.21 134+10 NS
%V25 (%) 57.8:15.7 119.8389.8 NS
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