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[Abstract] Objectives: To evaluate the neurological function of patients with Hirayama disease before and
after anterior cervical fusion and internal fixation surgery using nerve conduction study and electromyography
(EMG), in order to investigate the effects of surgical intervention on the recovery of neurological function in
such patients. Methods: This study enrolled 43 patients with Hirayama disease who underwent anterior cervi-
cal fusion and internal fixation in the Department of Orthopedics of Huashan Hospital from January 2016 to
July 2017(41 males and 2 females, averaged 18.2+2.8 years old, ranging from 14 to 26 years. The average

course of disease was 22.3+20.1 months, ranging from 6 to 84 months. The average follow—up duration was
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7.2+4.4 months, ranging from 3 to 18 months). All patients underwent nerve conduction examination and elec-
tromyography of the upper limbs before operation and during follow—up, and completed DASH scale at the
same time. Bilateral electrophysiological results before and after operation were compared separately. In

addition, paired—sample ¢ test was used to compare CMAP amplitude; Pearson chi—square test was used to
compare the muscle spontaneous potential, motor potential morphology and, muscle recruitment. DASH score
before and after operation was also compared using paired—sample ¢ test. Results: The amplitude of median
nerve and ulnar nerve in severe side was significantly lower than that in the other side before operation (P<

0.05).

The results of nerve conduction examination showed that the mean CMAP amplitude of the median nerve in

Bilateral neurogenic damage could be detected in more than half of the patients in electromyography.
severe side was 9.79+4.63mV before operation and 11.04+4.43mV after operation, with the difference being
statistically significant (P<0.05). The mean CMAP amplitude of the ulnar nerve in severe side was 4.04+
3.25mV before operation and 6.19+4.30mV after operation, with the difference being statistically significant(P<
0.001).

the difference was not statistically significant. The results of needle electromyography showed that the decrease

The CMAP amplitude of the medial nerve and ulnar nerve of the mild side was also increased, but

of the proportion of spontaneous potential and prolonged MUAP duration in the severe side of the patients
was not statistically significant(P>0.05); muscle recruitment in some of the muscles were significantly improved.
97.7%)

operation, while only 32 patients had decreased muscle recruitment in the same muscle(32/38, 84.2%), and

Among them, 42 patients had decreased muscle recruitment in flexor carpi radialis (42/43, before
the difference was statistically significant (P<0.05).
DASH score was 7.04 +7.63,

significant (P>0.05).

The DASH score showed that the average preoperative
and postoperative one was 6.89+7.47. The difference was not statistically
Conclusions: The CMAP amplitude of the upper limbs increased and the muscle
recruitment improved in patients with Hirayama disease after anterior cervical fusion and internal fixation. This
procedure has a positive effect on controlling the progression of the disease and improving the nerve function.

[Key words] Electrophysiological examination; Hirayama disease; Anterior cervical fusion and internal fixation

Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No.11

[Author’s address]
China

Department of Orthopeadics,

F 1l 9% (Hirayama disease , HD) J& — 28 DL T
PR L JL B iR IURE A X B P 22 4 Oy 32 AR A 9%
i, 1A Z 0 RO AR I 15~20 21, 1959
AR H AR 22 R R A - L B R ARE T 12 441
FRARUR ], -5 3250 2 45 X5 Tz sh#h 28T
I I —FORT 2 R G, I T DER
P 3t 3t L 25 46 iE - (juvenile muscular atrophy of
distal upper extremity)®, H AFE &2/ T I7 53
Z B, S Ll T I R e B EA O B XU
IR S AN X FR LA 22 46 , 5 R A8 T DI REFRL AT
AL R T AR IR O RS AR
TEFEVE IR AN A FE R R B (E el T
FEP W EET U6, EAURHE ST ShRE N T R
TR AN FIE AL SR T ULE Y
H,

1EF W IG5 ARG T
DHEATHIIRYT O 58 He b S T R A S TR A
HRANRSY Bz — B 2 B
I RT3 45 ) BEARTE 1 S0 i) 3¢ il 5 T A0

Fudan University Huashan Hospital,

Shanghai, 200040,

L IRYT A et E H R0 A DA A B Y
FE BRI LR FARIT UG AHCHE Y, B R
S L AR Ji 28 0 B AR R ACAE B A SIS . AR HF
FEAEHE— 20 WIBA - 1L F A RS A AR A 17 S il
b, BT I R TR 26 A B A A
R EAE B ERR ST S A B AR Al A o e T
AR B 2 D BE R B A R RERE

1 #RE5AHE
11 A S HEBRbRifE

L 2 W bs i 2 251 L I RA2 9T B [
B8 FE (2019 4F)7, (1) 296 4F #3 <25 % 5 (2) &
Vo 2%, iR 20 Iy M i i )5 B A8 i TR E
(3) FELEARXSFRA T B R B 14 TG ) a8 vy LA 22
A4, PR SE D) RE A 5 (4) T REA FEV BRI (R4
REESFIR R LI ; (5) JE T MRI $275 39048 11 fi
IS BERT RS, T BUHESZ e, 6 S J7 s Bk H OB
AR TR 5 (6)HEBRIZ Zh b 220 BUHENS | RE
23 AE PR BUMER TR | 2 R PR 2 Rkt



o[ A2 7 2020 4E45 30 55 11 )

Chinese Journal of Spine and Spinal Cord, 2020, Vol.30, No.11 979

PEM 2 B0 R R YENLE AR (A
1 HAE B At 3 i AR I PR 2% B0 0

PANRUE . (DFFEF LR 2 Wibr i ; (2) T3
Bt i 42 32 SHUAE T AT B A N T E R 5 (3) TR
AR S5 B 7 ] 42 32 i 26 FL AR BRAG A

HEBRARVE : (1) BEAA S AR L3,
(2) 5 FPHG Pl sl B s, N RE L & P &l AR
KA Q) MU R,
1.2 — %R

g A 2016 5 1 H~2017 4 7 H TR st
VR 43 6], Hoh Bk 41 B, Lotk 2 ], B 4E
% 13~20 %, 1 16.0£3.1 % ; 3 %2 F R IHE
14~26 %, F-1 18.2+2.8 % it 6~84 I~ H , 3
22.3+20.1 S, BEUIEHE 3~18 A, ¥ 7.2+
4.4 4 A R8O Y4 22 SOUME T I A B R oY
FEA, H 25 il 8 F HZ CA~C6 i PR A B MG
P E TR 18 il f8 B2 32 C5~CT i % A B il
HWNEETFAR ARGEKE R4 A BEH TR
ALY N EWIA BB, IR TR,
121 IGRERB i A4URE G F IR
BRI PRI, RO a8 S A X B b 22
45, TR BEYATETNIENZES 17 085 A
TE H R R LA 2540 (17/43,39.5% ) . b 41 1)
I SR IR (41/43,95.4%) ,2 ) % 3%
IR SN X B RE AR (2/43,4.6%) ,24 i B
g A M RE AR = E (24/43,55.8% ), 19 ] 3 B8 Ny 22
R AR ™ HE (19/43,46.5%) . B 1 5] 28 38 A i AR ™
A FRAE LSS, iir A HE 5 34 T8 B S B etk i
A TCT UL 22 45 45 G R R 16 1 28 %
TEAEME R BRI (16/43,37.2%) ,34 4 & 7E
FEVY BT R [ Sk W & (34/43,79.1%) ,6
191) K8 35 A7 TR T SR U (6/43,13.9%) .
122 BRI BENXEAEAEN LR E
SH A R #A MR 2] WS 115G 22 i 5
SAR I, RO 200 B bl A [ RS | 5 0 AR A
BE O BT T8 1B H OB ™ I A5 3 28 52, HH N T B 1Y
A 1 52 1) F 30 177 A5 2 (43/43,100% ) , Hor 4 i
BEFEHE BN G5 (4/43,9.3%)
1.3 FARLRE

2 BRI R, R U EML 5 38 SR
BB (45 A b Tad 7, SR SR A LR B
LT A T A R T RRY) 124 3em , 2 R
G T 1.2x1.2x1 . 2em B34 H B

AT SRT AR D) 1 24 8em , % B MEAR T 2% I /€ AL, ik
I ggiAE ao e A2 MRI Fp e 38 dge ™ 5 By TR 5
B, UIITHENRI B, DIBR B A% 2H 21, T B] B ¥ A3
MR/MEE Y, R ATHBRIRET R GE 1 TR B
IFBEEES
1.4 28 2R PG A5 7 i

B B e AR R TG 3~18 D He324
PR 28 A FRAG Ay, KA B R B T AR
Kl B, KA S 4w 2 4 DL EBA 5850 I R
LU0 I BE IR A
141 MafeFa sk FHFP% Keypoint
JUUR, PEASOXS P 1 i i 2 R A5 XU b 284 S A A
I E T BRlCE N, & RO 20~35C, 52 K i
PRTERS A TSI R, PRUE B IR AE 30°CLA I,
K T2 T 0 S R A T R, SR T SR R A T
Wk AEIE P Eis gl SR A b 0 Sk iR E T
R UL v de | 22 B A T 441 20 o ; i 7
SRS T B sk SO rh e N i e UL AN A L =2
LE1 e B G VA R R R 1) ) ) 1 SO S IR S AN 2
B R T IO CE TN R IUIE A,
S WCE T/IME I T A R T R S Ak
IS b G A R NE & EZ e ) /A =
RO o Sem AL, BT RIS AL T R & T EAT Y
b N BT v Sem Ak 5 4 B0 SR IE R 28 R
#2252 4 WUIA s HL A7 (compound muscle action
potential , CMAP) | 1E Hh #1 £8 K R 4235 2 4% 5
J& D P 28 45 TR R ) 3T e 125, A 1 Th Al 2 R
WA TR AT LR E TORE S EIRE T
IC AR Ui 2~3em, iR ECAL T i A 20 A0
rh S e et LA 2 A LAILREE =2 a) B g ) P
FEES 2 13em Ab 5 76 UM 2 vt A% A A vh i ok
R B T/NE , 278 B CE T I0 ) H R O 2~
3em, AR A T A SR RO 2B A7 AL R
R 2 1lem . 10 5% TE H 28 S ROp 28 8%t
i 2 Bl VE HL {3\, (sensory nerve action potential
SNAP) | IE Hpfl 28 B RO 28 S8 b A S U
142 fHALRE R A D5k P2 Keypoint
JUUEEL PEASORS SF- L R85 2R 4 U BT v o 28 e
Rt ot A8 E TREEN, FiRRE
20~35°C, 2 A5 5 AT A A iy K O Ui, PR IR
BEURAE 30°C LA b 4 DU B4 Ay [ O 88 i A AL
DA 4 55— 15 000 - ) JUL 42 UL A5 000 J et JUL
ARARARAL i SR L, WL I H A 45 2 A JC B



980 o [ A R A 2 7 2020 4E5 30 44 11 1)

Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No.11

KL (2T B s e B ) R v 20 iz gl
AL P S IR S 2 A E A b, DU IR
1B 20% 0 5 5 5 10 s o — 15 M- 1AL b UL
BRI S L s 8 L ik =Sk LA T2 A & LA
A Toiz g FAL LA S A O SE AR
1.5 LREhREESY

BT REVE 3 R T E T R BE AT I E (dis-
ability of arm shoulder hand,DASH) & 3R/,
SR FH R U IR 4 B AR ) 45 1 O7 U5 A, PEAR A
ARAT S BEVI R RE
1.6 KHuhb B K o3 Hr

AW 58 FE % ) ml PR B 5, R T SPSS
20.0 (IBM,USA)#tATSEH =047, ozt &
FH O DL B e v 22 308 BT UL BT 45 2R (0
15 H WAL 3B 3 By S B SRR I ) LA S 4
Ko Z RN A o L RoR 5 UBORBTREIR ™
] 5 0 R A 0 o 28 4% 5 A A A DG T (ER FHE X
K86 e, F WLH A O B4 R B Pearson 5
K s HOBOR A S [R) 00 2844 S A6 A AH O 4 (B
K FIBC X ¢ K36 J7 ¥k, AT L AL A OC B30 SR I
Pearson K ki35 ; KA ARG DASH £ &40k H
BCRT ¢ 456 07 % 5 K 3 KT o OB 0.05

2 #R
2.1 P AR RO I R PEAG

B H AR ET DASH 2 %175 F ¥ 0 7.04+7.63
Oy R RBEVT -1 6.89+7.47 4y, E RIS H B
SL(P=0.116).
2.2 A ORHT IS 28 H A A A 45 R

FiAT B e T i AR BRAS AY , EFX R
L B F 1Y - B ahfe Sk A Won, SiERE R
MAH H, e R ™ FE 0 G b 28 S RO 22 1) CMAP
I 38 48 /0 | e v i bR 1 F ) G PR 2 CMAP 3
IE -394 9.79+4.63mV, A L AEAR B 11.59+
4.04mV P EFEAR 15.53%, H2ZERAGH%E X
(P=0.001),33.33% /& 5 ™ & ] iE 1 #ft & CMAP
I8 A (CMAP 315 % <6m V) 15 )R 41 25 CMAP #A
] A A B Ay B g R ™ R B 28 CMAP % 1
S 4.04+3.25mV, A HE R B R 9.14 +
4.37mV [%f% 55.80%, HERAGIFEL (P<
0.001),80.95% & & 17 1 4 AR ™ = M R w22
CMAP 3 1 FE A (CMAP<5.5mV )8, AR Fij 4 4R ™ 8
M RUB 28 CMAP 38 0 5 1E P pf 248 Lot/ | B 22

RAE G FE X (P<0.001), fEisshis S E
T, IE R RO 22 1952 sl i Tl 38 TE I
225 (P>0.05) , J&GE AL SR A o | JEE BU GE
P2 e R 28 11 SNAP % 1 5 4% 5 5 2 45 O b 3%
225 (FR 1), Horh Fr A B S IF R 28 e R A
25 B AL T R S TR IR W L 1 B R AR TR L
] 1F o A 2e SNAP W8/ (18.6wV K 16.1wV), 11
161] £ 5 A7 AEE R ™ F N RUP 28 SNAP I T BRI (<
17.0pV) (11/40,27.5% ) , 8 B A7 7 M I i B A%
(8/38,21.0%) .

B LR PR A 7 T L5 S8 A A 1 28 D
R Ik R A A RN o 2 T R 5
— TR ) UL AR R UL A f SR UL | 7 i A L
o R AL MUAP JE 28 58 K M 5 5208055 th 9%
By, PR R ™ A — B T LAz R
(A& HAL MUAP JE 2 58 R Je SR8 08055 H R 5y
W 85.36%,97.30%,97.50%) ; 43 e E AEAENE
T WLz B O AN SE AR S R 26.32% ) ;
S PR A0 5 PR A e U R
AEZER(ER2).,

2.3 AREIARJE b AR B A X L

PR B S TERE U I 532 T B B A B
PG TR A BRI R AR 5 GE
2 CMAP PR30 11.04+4.43mV | H H A i
R 13.81%, H 22 5 A Geit 2% & L (P=0.026) ; R
P2 CMAP B 08 - 448 6.19+4.30mV, A H A i
WK 39.41% , H 22 %A i1 5 L (P<0.001) . 1M
B2 TE AR 22 K2 R M 22 CMAP P08 T R B s 22
SEGI R (F3),

EF LA E B R DA A s, R T
B WL AR TR JG [ & 7 B % MUAP JB
A9 K H B B AIR TC G 12 3 L (P>0.05) , 3 4 8
o LS5 315 DA Bk 10 38 s Hrh ORI 42 i
5 TR AU A i e LA A S A U5 (42/43,
97.7%), ARJ5 32 i 58 18] — WL A A7 7 55 4R Ul 55
(32/38,84.2%) , 2= 7 B A Ge it °7 5 L (P=0.031,
*3),

3 it
3.0 Ve R A R AR B AT

ABIFTE B SCRIE T R AR IE P o 22 X R
St AR, RIF LR AR ™ E I E
ol 28 S KRR 28 CMAP 3 W A0 A7 BIr B AR, 22



o[ A2 7 2020 4E45 30 55 11 )

Chinese Journal of Spine and Spinal Cord, 2020, Vol.30, No.11 981
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H X CMAP Ik 8 B A% 0 80 52 1 1 7 i B, B
IR A7 R 3 LT A AR AE T3 AR 4k AR
WIE R 2k, i i CMAP P08 19 F % . Zheng
0057 F iz 2l B 8k H Al 1T (motor unit number
estimation, MUNE ) J7 3 UESE T 3 LUk R 34 1 e
WL K /N8 J Wiliz 2l s 4 B B st >, 55—
JERE T LR B, 53 4h V2% hxt e rhp &
R B 22 CMAP % 8 BEARA — B R 547 T
WF 9%, Qiao S 5T & B 90.2% 1Y B34 A7 76 R
PZE CMAP PR TR, WiAUA 45.1% 835 £ 78 1E
Tl 2e CMAP B0 T B Jin SFU2R 0F 58 K& - 1
g £ DR O R A 22 CMAP 3% i W f /T
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0.55+0.41, 5% $EM 2 1 fLSiE (amyotrophic lateral

1 AWMBENMERHMEESHLESER
Table 1 The results of nerve conduction study on
bilateral upper limbs before operation

J A e Pl

Severe side Mild side P value

IEHPAiZ: CMAP(mV)
CMAP of median nerve

U2 CMAP(mV)
CMAP of ulnar nerve

1E i 28 SNAP (V)

SNAP of median nerve

JUp 22 SNAP (V)
SNAP of ulnar nerve

E A4 MCV (m/s)

9.79+4.63 10.80+4.65  0.001

4.36+3.78 6.05+4.36  0.000
43.77+19.18 43.70+£15.06  0.195

25.88+11.97 22.36+10.03 0.438

I Wi MOV (m/a) 54941892 53.46:747 0362

JHZE MCV (ms )

o MOV (m/a) 53084432  55.14+4.68 0.632

S'TCW* £ SCV (mfs) 58.71+64  4931+7.14  0.593
of median nerve

S SCV (m/s) 5720464  5451:496 0.697

SCV of ulnar nerve
1 :CAMP, &4 LA SR A7 ;SNAP, 850 il 48 g VR o A
MCV , iz 3 & 538 2 ; SCV , JE i e 5 1 S

Note: CAMP, compound muscle action potential; SNAP, sensory

nerve action potential; MCV, motor conduction velocit; SCV, sen-

sory conduction velocit

sclerosis, ALS) (2.28+1.15) Kz F0ME I £ L 25 45 9T
(cervical spondylosis amyotrophy,CSA) (1.21 =
0.53) MILZERAGITEE X, ERNFILHS
ALS | CSA MHEERIMRYE Z — o A BT A X
A A]BE BT R AR PR AN PR X e 2 /A TR A 2
PR S AR FE R [A] ALS (35 AT B st 22T
P05, 4405 7 A5 T 2 R SR KA T 22 8O L i
AHAAE T 18 s i 2 Tt s, 500 5 A T8, Rt
B 2 CMAP IR B AR R 1 o 22 ) B
R ACNG LTy B AR A 18 B T
JETRE TP 2245 G B S e F) 2 PRAL S 2T 4
(A R DR 0 BV A AR R R A O, A% il
BE T PR A IR AU REZEE R 2K AU D5
1 RS B £F A AT AT R g

x2 BEARWRM LA EERERMESLL
Table 2 The positive proportion of needle EMG study

on bilateral upper limbs before operation

J T ) A2 PlE
Severe side Mild side P value
A % # Az
Spontaneous activity
AHTTMARI 35/41 12/40 0.000
First dorsal interosseus
TR L
Abductor pollicis brevis 22/43 6/42 0.000
PEMBLEAL 19/43 s/41 0.001
Flexor carpi radialis
AL 16/26 6/25 0.007
Extensor indicis
IE=JeM 1/38 0/37 0321
Biceps brachii
MUAPJE 5 56 K
Prolonged MUAP duration
v o
AT AL 36/37 2336 0.000
First dorsal interosseus
T R L
Abductor pollicis brevis 35/40 21137 0315
PEMBIRIL 32139 12/29 0.001
Flexor carpi radialis
AR 20122 11721 0.005
Extensor indicis
=L
Biceps brachii 3/34 1/33 0.317
SEEE I
Decreased muscle recruitment
AT AL 39/40 3239 0023
First dorsal interosseus
R J R L
Abductor pollicis brevis 41/42 31/41 0.003
PEMMBLEAL 42143 20/37 0.000
Flexor carpi radialis
AL 26126 1320 0.001
Extensor indicis
A= L 1038 4135 0.107

Biceps brachii
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DR A T 1L s 58 b /b L3 B R 3 e B S

JEGE AL TR AT BN AT D BURE AR R
2% SNAP FEAK, A X843 /% I 0 B B e
AR BB 2RISR RS A AL T I — G H
7 L B AT BE A 1 I PR A SR b i 2 B
H i I T 58 2 BT LU BB 3 A7 AR B i 245 3
TR DY Bl % T R ) S

L BB AT L AR A A )RR R T S
R SRR S LG e R R L, T RE 52 B

925 KA 5 s MUAP 08 52 K o - i 84
JULH PR A A LR B, B R T A 4
SCHE AR 3R R 1 L R A AR 1 PR 28458475 5
P03V LI F8 B UL R PRI £ o mT e B AE 2R
LI AL H R, BN 2 AT BEAFE RS
SIPEIE BT ILRR TR R 45 SRt D~ 1L o 22
WO e A fe i — (5 8, Herh C7~T1 MR 32
PC JUL (L5 55— 5 000 1) JUL 40 et Je JUL 0 g
JUFIZR AR UL) B JUL R 1] S o i1 B0 A g T

R3 ARWUARERMEKHBEESKRERSTIBEKEMREALL

Table 3 The positive proportion of nerve conduction study and needle EMG study on bilateral upper limbs before

and after operation

- EE =30
Severe side Mild side
ARHT NG Pl A A N Pl
Before operation After operation P value Before operation After operation P value
P fh R A
Nerve conduction study
éEquf % CMAP(mY) 9.704.37 11.04+4.43 0.026 11.134.14 12.66+3.76 0.117
ol median nerve
’C‘;vﬁf? CMAP(mY) 444339 6.19+4.30 0.000 8.76+4.55 9.64+4.38 0.193
ol ulnar nerve
H &AL
Spontaneous activity
G i L
BT AL 35/41 30/40 0.241 12/40 6/39 0.122
First dorsal interosseus
G D 22/43 15/42 0.151 6/42 9/38 0.282
Abductor pollicis brevis
ﬁfm“%mﬂ. . 19/43 16/39 0.773 5/41 4/37 0.848
exor Carpl radialis
R 16/26 14/23 0716 6/25 422 0.627
Lxtensor mdl(‘,lb
BE=SKAL 1738 122 0.691 037 121 0.181
Bl(‘rt‘,pb brdchll
MUAPJE 25 96 K
Prolonged MUAP duration
| JEL Y
. 36/37 35/39 0.184 23/36 24/37 0931
irst dorsal interosseus
e
ﬁ%wﬂ o 35/40 33/41 0.390 21/37 20/35 0.974
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