rREREE - 2018 4E 10 H « 4 33 B4 5 1

425

R WL RE #ih 28 F A= BV 5 19 0 P 3 e

(8RR IR Z s o0 24555 LA IR 5 22 /5002 30
[HESES] R49;R47

A JULJE: 4 55 0 K ) R 1Y R B 4 A L v R ] R
2450 T B WURR P B 2 fE B A5 T 3 S50 < 2 fiE D
B . IR L REAG A 2 0T I D RE DR AN I EE BN A LA
AR S M A R SRR A . Mg
A BT SE O M M 2 B5E S IR UL RE B9 7
% o ARSOXR WU BE A9 22 L A B 5E O 1 AN 4R
55 1 PR T S e R I FH A5 BF 5 2 JRE R AT 2508

1 FRALAEIEI)EE

iR LR N S8 ) 3= 2 2 7 L 5T Bk G R
FRAY 700 o I UL A5 I WL AS f5% B b R0 1 i 40 2 455 1F
oH PR T TR T T A AR B R AL CHE
) 5 [ I R B 2 S i B T e 3 DR
B E R A O L2 R ROIE W Tz B
B2 )2 088 JUL B DA 0 2 fh % 3 BT L RS2 XL
0 28 S » AR 52 SCSZHE O 3 o B PR [ 28 52 1S
FAAE2E SN, B 2 L PY 20 7T 28 R L 5 OV %
DI RERRAT o 8 2 Xof A LA 22 L A BEAS: A3 R ) I A UL 2
RE » B 22 JUL IR 0 18 W 2 AR BB AR A1

2 RHESHESEN

JIFs P 22 1 By A T 2 7 0050 VR 000 O o 2 A S 5 o
B R FH R B R B A IR & AR R e SR E A
WL 3 1E B A7 (compound muscle action Potential,
CMAP) . JI3 Ry B T UL A1 g JUL W5 40 5 5l 1 e i
PR3, [F B AT T B St
200 RPSEAEE S R AR ML T HORECE B &
K ML R NG Ak BIA AL T PR T 7, 29805
b 3em &b, (EIR 2R R ) LR TR AR A b 28 3
WL sl R FEM LR A EiEh™, F R T E
T W 5 M 2L o LB B Sk =Z 1, BE 5 K R B b ok A
TN 22 T, HR 3/ i B B AT 95 ke LA 2
WA . AT g o ) R A TR S R R T

WeHE B #1.2018-02-05

Y& By . T A R R B BT 210029

VE& I S (1993-) o 2 AF e PR Ui . 2 2 DA 3 4 28 5 4y ThI A A 9
WIRAEE : F 4 A, wang_hongxing@163. com

[DOIY 10.3870/zgkf. 2018. 05. 021

e o b SHE 2R

I el 220 LT A S A7 v G R SR B L 45 A
TR 5 SR BH 1 25 w5 i R 95 M B e SR AR ) R A
SIS Wi R . BRI D) EE A S B A
21, IR S DA R R M 2R T T /NS 4 GO R
e S L N
2.2 gk IR TH HL MR B8R N R AR HE AT
ok,
2.2.1 EENEK S8 R AGE R IEA B8
1o F S 35O S 1 LA B ok A R M e £ i A L B
B 0 7% A A T A LR T Bl DX L iR UL P A
JIES D58 2HL B o 20 £ 4 F A T SR Y B A LD AR 5 20k
T 8 D50 8 4 T A T b, R D) = B A UL T
T AE S, HE B X — 4 fk Bk (carbon dioxide,
COy) B BB AS AL 1 WU M & . (B WF 58 R B TR
WP AT 55 v s LAS [) B 43 i e 53 30 /) | 5 5 2 AH oL
e o,
2.2.2 FRUMHAL i REF A H A R AT SR £ AT R Y
MEALR G ), ICEREE TRECIRT . 250
e T R M AT R 56 7~ 8 Al [] Bl i 3% L A T R
5 55 BB b 4 BN AT 2R A8 AL, S BT B
T HRE RO R R T AT 4 S 8 2K )
28 5, I ) CMAP IR, 3£ PR, Bolt-
on ZEF DTN g b o JCE A BN < 0 SR LR AL T B
55 Sem; B 2% U T iC % E A [0 1 % A BB 24
16cm 4k, Dionne ZEH%t 6 AN ] fifg BE Ha A% 457 5 9E 17
WA R IEF AR E TEIR L S5em, Z2H BHARE TR
S FEAMBEICSEBEM 16ecm (% D CMAP F
9 W e 5 (0. 6540, 23mV) L By iE A M AE . BN [H
B AR () 45 JC B 2 25 5% . Chen SN R % 1 7]
PAFH AR P IE , CMAP ¥R 5.5~ 8. 1ms, I i >
0.3mV,JiE N A >4, 0pV « ms, B 22<T40%

T R S R T AR LL A PR X CMAP 280
WG 2 S 000 A E A T S e TS A 2
e e JEC At UL 1A PRV B0 TG L AE 5 32 0 v 2 AR AL
BLER A RZ Mt T e A B JE R L R s R R R
LA SR R



426

2.3 apMhdEds RIS S R EN R R A CMAP
2 O T VS ARV B85 R o 5 52 I MR P R A7 L SR R
-t S FHL K ] B K 32 6 34 A 1% | B w8 M L 55 A S
2.3.1 CMAP Jziig CMAP i i 78 % W <455
Rk AR 01 55 v AR B A i AR e
GO SER E T S R %, S % Bl E TR
SUF 7. T 0RO B S5t Y 0 O B . BF 5 R R
CMAP 1) 38 5 Bifl 32 K6 25 B FB1 38 Jonifi 38 9 . &2 2k v
5%, AT HE 5 1 LK & A 0 22 R AL R o S 3 0 iR L
A S I S BRI A 458 TG W AR S A I L P T
Al 55 WA 2 IV I PR B S B 42 T 5 R IR DL S A
SBOR S S R R SR A ) B T 4 B X
CMAP JG A & 50, {H 28 8 437 8 1 5 M1 5 i 3 0 s %
TR /N o A e (R 236 7 3D 3% CMAP 1 I R
B R/ . T E R TR RSO T CMAP 3% I B
1o o I R S R Y 3 0 . CMAP I8 W Bl =2 3
INE R EN

2.3.2 WM CMAP W AR 9 S e i 4o 22 4% e o 32
Bt 2 LR 42 3k AL o o B . BT 5% & B 2% i ) 5
AR A G . BV Ak 28 % e Wi AT 0 (0 15 A T U L T g
R Y B N R A i PN B e R S T S
i 0 3 M) R % T RRL A T ST A T N CMLAP 8 R 3 6
AR o 22 S 00 I 3 T RIS 4 AR L T RE S R R
DR SE R PR A A7 56 . WIF ST R 30 M AR A0 i) - 3 22
RN 5. 2% I KRS 15 %, X T B R R 2 45
P A P (g O bR 28 A% 5 B A S 0 IR, 22 SRR >
409 S5 .

Swenson

3 RIEEEZEHELBNM

SRR LR o328 3 X, 75 & M UL 2% A Wic 4 7™ 2 3
VEFLAL , AT B2 B B J2-M UL v X A% 5 38 8 17 58 8 R0
Xof HRAR R 28 2R G 3590 AH DG P I ) i A I DR 12 T LA
3.1 R A WF AT IA R 2 A ) 3 R 2 A R R
JET CZ T 2em 3897 3em. I AT AR 487 & H o7 I
PR Maskill 20220087 57 R £k Bl B T 56 IR 1 1y
2~3cm, 1E R A7 2 3em &b, 345 3h 1 H A % IR B
5. T Khedr 2P NN K CZ 1 lem 222 4em b
8 Bl K I fe AR R
3.2 R aEAr MENLIZE S R AL E) CMAP 2 28
Pl IR LS A ) ) A R R s e . AHER T AR 70mm
(87 B £k B, B A% 90mm 114 [ JE £k Pl ol 3 4k 75 1
U e B R AR PR VAR I JC B B 25 5. RO R B L TR
S CMAP I I8 55 1F 5 W 0% s 38 w25, vk AR 0 4
N R 5 WA 46 5 19 5 A AR A 06 . eAbh, iF 5838

Chinese Journal of Rehabilitation,Oct 2018, Vol. 33 No. 5

e BT AR JULAR) % v 19 (6L AR AL, I A R LB = 5
By 28 7T SR A X X R T A A N — BObE T A B
T W A A4 )

4 MRALALEE

L1 Rl AR LS o OAE TR Saadeh SN
R W = T S 5 G R RE TS 08 AT A
i ERE, JEE TR 29 3~ 3. 5em 7] 3k B AR WLAZE b 4K
HAb BB A B R e A T R T R E R L O B
5 T %, Bolton S04 £ ¥ i) F Al £6 2 4 B b 4%
Z [B) il 1] B Ak 5 36 W % L 5 4 o L A ol B A 4 541G
AL BB TR 249 1. Scem (4 R] B, AT A5 005k 6 158 47 it s
JeE Bl @VFhdE bR FEEAHE A KWL B B AL
IRGIE S SR AN & QI AT WIS~ $ ) R R A
> 0% Wk B A Bl R T B RO AT U3z Bl B ) R ER R I, Bl
B RO ASRT DL AT S B A I, I 1 SR B R AE
B @ L iz 3 B 7 L L (motor unit potentials,
MUPs) , 8 2l B SAH I 22 36 90 0 s SRS . IR LY
MUPs ff BR G, 3 i A%, A5 Lb i BE LAY 2 i o 2, 3R
I LA 28 3 P L R A IR I LR 2 S TS T e SR
B 2 H B K HTE ), a0 2R B AL BE S . R
TSI O B % IR L 4G b 22 S i e e = b K R B
TR TE S PR ARAE vh IR RE & B AR R = R 2 A
P | S AT A A0 B A OGO i Y K

Aoz Fom i B ORIk TR R AR L'
BHACKIDR, RAAENRE TOE LS 6~7 M
Bt PR R B AH IR << 2em, I B 5 LEF 48 5 10 A —
], R RN TR S5 UM sS AAL L R
JIEE JUU D 388 5 3 B O R A2 & T DA AR AR B4 1 LA 5 O
B0 BT IR . QPR AR A« 3 R R W L9
55 T8 B B v L AR A SR B UL 4 o R v LT 4 T
AR A P EDEY . LR 25 RS R R AR R R
R o PR JUL 22 T80 v o 8 3 9 sk 2, AR =2 L g ULARR A &
TR s DT 2 B Ay e A0 /AT LU A 0 k. PR Ot L
JULRILEE P55 3% 43 AT fit 7 X0 3t A6 000 s JUL 9 =5 A R B,

5 RRAHZBEEENIEKNEA

So1 0 TRATZZARAG A R A RS I R R A A T A
245 05 J2 IR UL g e A 1 s PR 95 IR IIL CMAAP 1%
PRI JE A I i 22 458 7 1) B B AR AR L (R B 5T R OR
CMAP 3 g X T4 284545 19 12 B 0 (B AS &5 26 T i
Fr5 @ L 8] A =S ) SG AR BN T S AT R AR T
CMAP P& (92 Wi (55 A7 2% 3 X 4 451 p A Jigg o
PRI B4 S8 38 A o 228 P A ARG A% SR T B i A 00 L
WUHLAE 5 S RN CMAP 284k, & LM EMG 3%



rREREE - 2018 4E 10 H « 4 33 B4 5 1

PR Hy Bl AR BB R L A7 45 R M 48 S I RR AR X
SEAGF A BE IR URR I 1Y) £85I ot 28 4% 52 R UL DL R
Pl B B A 6 L R A A 2 IR

0.2 R mEACEBER (C1~ChH B IR &
& 2478 CMAP B IRTES Z W T R H A4 w
JCW] 22 5 0T 56 BEA 0 I DY JBOE A s R DG I I A
KONHEAEREB O E B ) S L
T A G . BB Y B AE C3~C5 AR T g2 R
JRph 28 . B CMAP B B AR (<20 Im VO,
IS At 5 r SRR A ML LR P T Ay JIEG JULRR 5 92 R 4 A
AL BERE, [RGB T IR WU 036 97 45 4 O B 225 %
SEREEE) 1 W B U A S

0.3 b BRAEAR ST B T AR g | R Y i 2
PFENGNLIZ Sh DR . [al B 20 A O 0 28 & 09 1 J L 4
7 D 000 O JUIL A e ) LS 8 T i o X R ol A
T AT UL AR i 0 O R JULRS Bl BT R L ELIR I T
RE B W B ART . Xb 15 i) i A< b g 3 (O i) D 2 A g
WE 6 191 A5 A 4 YD A7 I8 LA 28 v A BRAG I, &5 2R 4R
DA 0 A 0 A 2 AR A 28 A% 5 B I A o R e R
(7] IR 38 2 8 PN 4 728 5 S8 M0 % JUL I S N A g ik i A5
FRAM AT LR b AR P LR ek A e ol e A
R BB 2 G SRR e PR RN R TR e H 7 B v AR
S0 B v A 3 ) P A e 0 S RN CMLAP 38
R AIS . TR UL 1 3

D0 Az A siukgn AT B WLZE 4 I 5 B A AE
(amyotrophic lateral sclerosis, ALS) 4 75 7 37 W 1
TR A 2B B IR 2238 Bl A% S W AR HE G L S e i
25 328 i A1 98 T RE R A, I TN S v AR AT AR R R0 e R
ALS B35 WL ) g AN 4> 0 B0 L A FRAE AR L (LR
IR Ay W TR X 1) 3 Bl b T B IR B B 1%
KU CVIAP 52 15 6 ARG A 985 (R0 0 5 3 1< B UL v 180 T
UL A & H A 3 2 g 28 A fiF (Guillain-Barre
syndrome, GBS) I & ' W % vt 2 If #f 28 12 3l 1% 3 0
PRI A T W W 8 vy 35 ) o G B CMLAP 38 R R A1 B
B B 3 2 KL JF N GBS (B3 IR L CMAP B i >
9. 6ms Wiz K AT RE I K MF I LT

0.0 CRYL ARGk om W K 08 1 BE ZE P i O AR
IS LA 22 i, A BELAS  8 BN [] T b 2 A8 SR . RS
J2 B 18 B ZE 1 fili 2 9% (chronic obstructive pul-
monary disease, COPD) 8 & Mg [l K F 1E % A, @i &
1 T A A B2 7R WU CMAP ¥ Ak 3 48 4 ik et 7 v B e
FR4i% ., N5 COPD M3 Jifi 48 12 ik | % UL A2 i ~F-
O X2 F B I 3 8 7 AT D) o5 | 5 i WL 2F 4 1) 4
9 5 0 R G ] BE 5 IR UL A B KR LA
TRA XN, AR AREDY , COPD & & i it

427

i Sl 5 | 72 A R LA 8 R g L 3 i I e 25 8 5 ) B K
15 %% D) s e AS RT3t Pk 4 5, 55 A ey Ll e A v S
A2 As T COPD B 3% 19 B WL CMAP i I [
fi%.,

6 NG

H1 T3 22 A= BRI BE R 22 A 52 0 R JUL B0 1 22
A HRPERE F AT B = S8 — B R AR MY R T R bR E 2
B A TSI AR A R AN ) S 56 2 45 B A 25
ANJRAR ] o PRI 5 R e B 840 3T e R s ) R R AR
A PR AR S2 S — IR UM 2 v A TR E A
A T 5250 2 B He RO BT Kl TR A2

(&% 301

[1] Gandevia SC., Rothwell JC. Activation of the human diaphragm
from the motor cortex[]]. Journal of Physiology, 1987, 384
(384):109-118.

[2] Voyvoda N, Yiicel C, Karatas G, et al. An evaluation of dia-
phragmatic movements in hemiplegic patients[]]. British Journal
of Radiology, 2012, 85(1012) :411-414.

[3] Luo YM, Chen RC, Zhong NS. Measurement of diaphragm com-
pound muscle action potential with magnetic stimulation of the
phrenic nerve and multipara esophageal electrode in intensive care
unit[J]. Chinese Journal of Tuberculosis &. Respiratory Disea-
ses. 2005, 28(8):505-508.

[4] Chen R, Collins S, Remtulla H, et al. Phrenic nerve conduction
study in normal subjects[J]. Muscle & Nerve, 2010, 18(3):330-
335.

[5] Anita Resman-G, Simon Podnar. Phrenic nerve conduction stud-
ies; Technical aspects and normative data[ J]. Muscle & Nerve,
2008, 37(1):36-41.

[6] Man WD, Moxham J. Polkey MI. Magnetic stimulation for the
measurement of respiratory and skeletal muscle function[J]. Eu-
ropean Respiratory Journal, 2004, 24(5):846-860.

[7] Zheng Z, Chen R, Zhang X. The comparison of the cervical mag-
netic stimulation to the conventional supramaximal bilateral per-
cutaneous electrical stimulation of the phrenic nerves[J]. Chinese
Journal of Respiratory &. Critical Care Medicine, 2004, 34(6):
68-81.

[8] Luo YM, Lyall RA, Harris ML, et al. Effect of lung volume on
the oesophageal diaphragm EMG assessed by magnetic phrenic
nerve stimulation[ J]. European Respiratory Journal, 2000, 15
(6):1033-1038.

[9] Pollard MJ, Megirian D, Sherrey JH. Unity of costal and crural
diaphragmatic activity in respiration[ J]. Experimental Neurolo-
gy. 1985, 90(1).:187-193.

[10] Van LE, Haxhiu MA, Cherniack NS, et al. Differential costal
and crural diaphragm compensation for posture changes[J]. Jour-
nal of Applied Physiology, 1985, 58(6):1895-1900.

(117 FSHHBE. e J5. WO b 22 4% 5 T 0 ) R 32 3015 & vl 47 IE
WAEBIE ()], A SR80, 1995, (3) . 119-122.

[12] Swenson MR, Rubenstein RS. Phrenic nerve conduction studies
[J]. Muscle & Nerve, 1992, 15(5):597-603.

[13] Bolton CF. AAEM minimonograph # 40: clinical neurophysiolo-
gy of the respiratory system[J]. Muscle & Nerve, 1993, 16(8);
809-818.

[14] Dionne A, Parkes A, Engler B, et al. Determination of the best



428

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

electrode position for recording of the diaphragm compound mus-
cle action potential[J]. Muscle & Nerve, 2009, 40(1):37-41.
Sharshar T, Hopkinson NS, Ross ET. et al. Motor control of
the costal and crural diaphragm--insights from transcranial mag-
netic stimulation in man[J]. Respiratory Physiology &. Neurobi-
ology, 2005, 146(1) ;519

Luo YM, Moxham J, Polkey MI. Diaphragm electromyography
using an oesophageal catheter: current concepts[]]. Clinical Sci-
ence, 2008, 115(8):233-244.

Luo YM, Mustfa N, Lyall RA, et al. Diaphragm compound mus-
cle action potential measured with magnetic stimulation and chest
wall surface electrodes[J]. Respiratory Physiology &. Neurobiol-
ogys 2002, 130(3):275-283.

Mier A, Brophy C, Moxham J, et al. Phrenic nerve stimulation
in normal subjects and in patients with diaphragmatic weakness
[J]. Thorax, 1987, 42(11):885-888.

Ochoa J. Mair W G. The normal sural nerve in man. II. Changes
in the axons and Schwann cells due to ageing. [J]. Acta Neuro-
pathologica, 1969, 13(3):217-239.

Welch JF, Mildren RL, Zaback M, et al. Reliability of the dia-
phragmatic compound muscle action potential evoked by cervical
magnetic stimulation and recorded via chest wall surface EMG
[J]. Respiratory Physiology &. Neurobiology, 2017, 243;: 101-
106.

Demoule A, Verin E, Locher C, et al.

cordings of the diaphragm response to transcranial magnetic stim-

Validation of surface re-

ulation in humans[J]. Journal of Applied Physiology. 2003, 94
(2):453-461.

Maskill D, Murphy K, Mier A, et al. Motor cortical representa-
tion of the diaphragm in man[]J]. Journal of Physiology, 1991.
443(3):105-121.

Khedr EM, Trakhan MN. Localization of diaphragm motor corti-
cal representation and determination of corticodiaphragmatic la-
tencies by using magnetic stimulation in normal adult human sub-
jects[ J]. European journal of applied physiology, 2001, 85 (6):
560-566.

Zifko U, Remtulla H, Power K, et al. Transcortical and cervical
magnetic stimulation with recording of the diaphragm[]]. Muscle
&. Nerve, 1996, 19(5):614-620.

Saadeh PB, Crisafulli CF, Sosner J. et al. Needle electromyogra-
phy of the diaphragm: A new technique[J]. Muscle & Nerve,
1993, 16(1) :15-20.

Bolton CF, GrandMaison F, Parkes A, et al. Needle electromyo-
graphy of the diaphragm[J]. Muscle & Nerve, 1992, 15(6);
678-681.

Rubin DI. Needle electromyography: basic concepts and patterns
of abnormalities[J]. Neurologic Clinics, 2012, 30(2):429-456.
Gorman RB, Mckenzie DK, Butler JE, et al. Diaphragm length
and neural drive after lung volume reduction surgery[J]. Ameri-
can Journal of Respiratory &. Critical Care Medicine, 2005, 172
(10):1259-1266.

Hawkes EZ, Nowicky AV, Mcconnell AK. Diaphragm and inter-
costal surface EMG and muscle performance after acute inspirato-
ry muscle loading[]7]. Respiratory Physiology &. Neurobiology.,
2007, 155(3):213-219.

Agostoni E, Sant’Ambrogio G, Del PCH. Electromyography of
the diaphragm in man and transdiaphragmatic pressure[]J]. Jour-
nal of Applied Physiology, 1960, 15(6):1093-1097.

Schweitzer TW, Fitzgerald JW, Bowden JA, et al. Spectral anal-
ysis of human inspiratory diaphragmatic electromyograms [ ] ].

Journal of Applied Physiology Respiratory Environmental & Ex-

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

Chinese Journal of Rehabilitation,Oct 2018, Vol. 33 No. 5

ercise Physiology. 1979, 46(1):152-165.

Aldrich TK, Adams JM, Arora NS, et al. Power spectral analy-
sis of the diaphragm electromyogram[]J]. J Appl Physiol Respir
Environ Exerc Physiol, 1983, 54(6):1579-1584.

Demoule A, Morelotpanzini C, Prodanovic H, et al. Identifica-
tion of prolonged phrenic nerve conduction time in the ICU; mag-
netic versus electrical stimulation[ ]J]. Intensive Care Medicine,
2011, 37(12):1962-1968.

Similowski T. The diaphragm, the magnet, and the critically ill.
stimulating perspectives[ J]. Critical Care Medicine, 2001, 29
(7):1476-1478.

Gibson GJ, Whitelaw W, Siafakas N, et al. ATS/ERS Statement
on respiratory muscle testing[J]. American Journal of Respirato-
ry & Critical Care Medicine, 2002, 166(4):518-624.

Jammes Y, Budinpoirier C, Brégeon F. Electromyographic tools
to assess hemidiaphragm paralysis [J]. Clinical Physiology &-
Functional Imaging, 2010, 30(2):107-115.

Strakowski JA, Pease WS, Johnson EW. Phrenic nerve stimula-
tionin the evaluation of ventilator-dependent individualswith C4-
and C5-level spinal cord injury[J]. American Journal of Physical
Medicine &. Rehabilitation, 2007, 86(2).153-157.

Alshekhlee A, Onders RP, Syed TU, et al. Phrenic nerve con-
duction studies in spinal cord injury: Applications for diaphrag-
matic pacing[J]. Muscle & Nerve, 2010, 38(6):1546-1552.
Skalsky AJ, Lesser DJ, Mcdonald CM. Evaluation of Phrenic
Nerve and Diaphragm Function with Peripheral Nerve Stimulation
and M-Mode Ultrasonography in Potential Pediatric Phrenic
Nerve or Diaphragm Pacing Candidates. [J]. Physical Medicine &
Rehabilitation Clinics of North America, 2015, 26(1):133-143.
Similowski T, Catala M, Rancurel G, et al. Impairment of cen-
tral motor conduction to the diaphragm in stroke[ J]. American
Journal of Respiratory &. Critical Care Medicine, 1996, 154(2 Pt
1):436-441.

Khedr EM, El SO, Khedr T, et al.

phragmatic pathway and pulmonary function in acute ischemic

Assessment of corticodia-

stroke patients[]J]. European Journal of Neurology, 2000, 7(5):
509-516.

Park JS, Park D. The terminal latency of the phrenic nerve corre-
lates with respiratory symptoms in amyotrophic lateral sclerosis.
[J]. Clinical Neurophysiology Official Journal of the International
Federation of Clinical Neurophysiology, 2017, 128 (9). 1625-
1628.

Oh H, Kang SW, Choi WA, et al. Motor Neuron Disease Pres-
enting With Acute Respiratory Failure: A Case Study[J]. Annals
of Rehabilitation Medicine, 2017, 41(2) .:328-331.

BLRAE, MRAE. WG RO sh KURLE s oo pem e ] ],
FEEEA . 1996.(2):65-68.

Basiri K, Dashti M, Haeri E. Phrenic nerve CMAP amplitude,
duration, and latency could predict respiratory failure in Guillain-
Barre syndrome. [J]. Neurosciences, 2012, 17(1):57-60.
Kawamoto H, Kambe M, Kuraoka T. Evaluation of the dia-
phragm in patients with COPD (emphysema dominant type) by
abdominal ultrasonography. [ J]. Nihon Kokyuki Gakkai Zasshi.,
2008, 46(4):271-277.

Podnar S, Harlander M. Phrenic nerve conduction studies in pa-
tients with chronic obstructive pulmonary disease [ J]. Clinical
Neurophysiology, 2013, 123(6) :504-509.

Topp KS. Boyd BS. Structure and biomechanics of peripheral
nerves: nerve responses to physical stresses and implications for
physical therapist practice[ J]. Physical Therapy, 2006, 86(1):
92-109.



