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Summary : The diaphragmatic evoked potentials (DEP) by phrenic nerve stimulation
were recorded in 77 cases of neuromuscular diseases : 55 patients with Duchenne muscular
dystrophy (DMD), 8 with Becker muscular dystrophy (BMD), 9 with myotonic dystrophy
(MyD), 2 with facioscapulohumeral (FSH) muscular dystrophy, 2 with limb-girdle (LG)
muscular dystrophy, 2 with Fukuyama type congenital muscular dystrophy (FCMD), 5 with
chronic Werdnig-Hoffmann (CWH) disease and 19 with amyotrophic lateral sclerosis
(ALS). At the same time, spirogram, arterial blood gas analysis, serum CK and clinical
severity of limbs’ disability were checked in these patients. Amplitude and latency of DEP
were analyzed in comparison with these parameters. Sixty-three normal persons were used
as controls.

In control subjects, mean amplitudes were 813+210 £V (right) and 872+208 'V (left).
Mean latencies were 6.83£0.36 msec (right) and 6.73+0.41 msec (left). Mean latecies were
6.83+0.36 msec (right) and 6.73+0.41 msec (left). A high correlation was recognized
between latency and height.

Amplitudes were smaller than mean—2SD of controls in 30 cases of DMD, 3 cases of
BMD, 4 cases of MyD, 1 case of LG and 10 cases of ALS, but larger than mean-+2SD in 3
cases of CWH. Latencies adjusted for influence of height were longer than mean+2SD of
controls in 4 cases of DMD, 4 cases of BMD, 5 cases of MyD, 1 case of LG, 1 case of FCMD
and 15 cases of ALS.

Significant correlation of amplitude of DEP was observed to % VC, Pao,, Paco, clinical
severity and creatine kinase (CK) in DMD, %V C and Paco, in BMD, clinical severity in MyD
and CWH; %VC and Pao. in ALS. Latency of DEP had a high correlation to %VC, Paco,
clinical severity and CK in DMD, Pao. and CK in MyD, Paco, and clinical severity in CWH
and Paco, in ALS.

Amplitude and latency of DEP would be considered to denote diaphragmatic function
and could be utilized as valuable indeces for evaluation of chronic ventilatory impairment
in neuromuscular diseases.
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Fig. 1. Diaphragmatic evoked potentials (DEP)
in normal control, Duchenne muscular
dystrophy (DMD) and amyotrophic lat-
eral sclerosis (ALS). DMD and ALS
show lower amplitude and longer latency

of DEP than normal control.



Spirogram, arterial blood gas, grade of disability (stage), serum creatine kinase (CK), amplitude and latency of diaphragmatic evoked potential in
Duchenne muscular dystrophy. Rt. C. and Lt. C. respectively indicate right and left normal mean+2SD correspondent to height of each case using

Table 1.

tion of height and latency of normal controls. Underlined data deviate from normal range

regression equa
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Table 7. Age, height, weight, amplitude and latency of diaphragmatic evoked potential in 63 normal controls

(42 males and 21 females)

Age Height Weight Amplitude (1V) Latency (msec)

(years) (cm) kg) Right Left Right Left

Min 12 155.0 40.0 450 525 6.17 5.88

Male Max 61 179.0 76.0 1320 1370 7.76 7.92
(m=42) | Mean 27.0 165.2 55.9 833 914 6.89 6.78
SD 16.0 5.8 8.3 181 178 0.35 0.42

Min 15 145.0 38.0 550 480 5.76 5.60

Female | Max 82 166.0 58.0 1490 1533 7.54 7.33
(m=21) | Mean 47.7 153.0 48.7 773 788 6.71 6.63
SD 17.7 4.7 6.8 254 236 0.36 0.35

Min 12 145.0 38.0 450 480 5.76 5.60

Total Max 82 179.0 76.0 1490 1533 - 7.76 7.92
(n=63) | Mean 33.9 161.1 53.5 813 872 6.83 6.73
SD 19.3 7.9 8.5 210 208 0.36 0.41

. £ LIEDOMBICE, r=0.51, p<0.001, Y=0.0237 X+
il &
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FE supramaximum OB L AL hFIEL, BEflo
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ConTROL(N=63)
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Fig. 2. Relation between weight and amplitude (right) and relation

between Rohler index (weight/height®) and amplitude (right)
in normal controls.
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Fig. 3. Latency (right) and height show significant correlation in

normal controls.
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ConTROL(N=63)
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Fig. 4. Relation between right and left of amplitude and latency in
normal controls.
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DUCHENNE MUSCULAR DYSTROPHY(N=55)
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Fig. 5. Relation between amplitude (right) and latency in Duchenne
muscular dystrophy and amyotrophic lateral sclerosis.
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DUCHENNE MUSCULAR DYSTROPHY (N=55)
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Fig. 6. Relation between grade of disability (stage) and amplitude
(right) in Duchenne muscular dystrophy and myotonic dystro-
phy.
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DUCHENNE MUSCULAR DYSTROPHY (N=55)
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Fig. 7. Relation between amplitude (right) and %VC of spirogram in

Duchenne muscular dystrophy and Becker muscular dystro-
phy.
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DUCHENNE MUSCULAR DYSTROPHY (N=55)
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Fig. 8. Relation between amplitude (right) and Paco, of arterial
blood gas in Duchenne muscular dystrophy and Becker
muscular dystrophy.
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Duchenne muscular dystropy(N=55)
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Fig. 9. Relation between Pao, and Paco, of arterial blood gas in

Duchenne muscular dystrophy and amyotrophic lateral sclero-
sis. .



EATMG YA L e 7 4 — 5 LR = = — » v EBORBEBREL OB

(355)

Table 8. Correlation coefficients of amplitude with spirogram (%VC, FEV1%), arterial blood gas (Po,, Pco,),
grade of disability (tsage) and serum creatine kinase (CK) in 55 Duchenne muscular dystrophy
(DMD), 8 Becker muscular dystrophy (BMD), 9 myotonic dystrophy (MyD), 5 chronic Werdnig-
Hoffmann disease (CWH) and 19 amyotrophic lateral sclerosis (ALS)
%VC FEV1% Po, Pco, Stage CK
DMD (n=55) 0.68" 0.15 0.36® —0.55" 0.67" 0.55Y
BMD n=8) 0.81® —0.41 0.30 —0.78% 0.24 0.58
MyD m=9) 0.47 0.17 0.39 —0.40 0.80% 0.48
CWH (n=5) —0.56 0.20 0.26 0.54 0.80° —
ALS m=19) 0.52% —0.04 0.57% —0.42% —0.20 —

1) p<0.001 2) p<0.01 3) p<0.02 4) p<0.05 5) p<0.10

Table 9. Correlation coefficients of latency with spirogram (%VC, FEV1%), arterial blood gas (Po,, Pco.),
grade of disability (stage) and serum creatine kinase (CK) in 55 Duchenne muscular dystrophy
(DMD), 8 Becker muscular dystrophy (BMD), 9 myotonic dystrophy (MyD), 5 chronic Werdnig-

Hoffmann disease (CWH) and 19 amyotrophic lateral sclerosis (ALS)

%VC FEV1% Po, Pco, stage CK
DMD  (n=55) —0.38Y 0.01 —0.07 0.30% 0.40? —0.30?
DMD m=8) —0.58 0.56 —0.56 —0.45 0.19 —0.35
MyD =9 —0.54 —0.23 —0.58% 0.37 0.39 —0.70?
CWH (m=5) —0.78 —0.52 —0.17 0.82% 0.88% —
ALS =19 —0.21 —0.16 —0.48? 0.35 —0.05 e

1 p<0.01 2) p<0.05 3) p<0.10
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