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Abstract

Objective: To evaluate whether or not large diameter myelinated muscle afferents contribute to the pathophysiolo-
gy and spontaneous electromyographic activity(SEA) of myofascial trigger points (MTrPs).

Method: Twenty healthy subjects, with a latent MTrP in brachioradial muscle on one forearm and no symptom of
musculoskeletal pain, volunteered for this two—session study. Every subject was required to participate two sessions
of this study. The first session was to study local pain, referred pain and SEA evoked from a MTrP in the bra-
chioradial muscle in subjects at the time of pre—compression, 20min following compression, and 10min after
de—compression. The second session of this study was to measure pressure pain threshold (PPT) and pressure
threshold for eliciting referred pain (PTRP) 1 week after the first session of study at both MTrP region and
non—MTrP region that was chosen on the brachioradial muscle of another forearm and also at the time of pre—com-
pression, 20min following compression, and 10min after de—compression. The ischemic compression block (ICB) of
large diameter myelinated muscle afferents was obtained with a 7cm wide tourniquet applied around the bicep bra-
chialis muscle of upper arm proximal to the brachioradial muscle in 20 healthy subjects.

Result: The VAS peak values of the local pain and referred pain, average amplitude and frequency of the inter-
mittent spike activity of SEA significantly decreased after ICB and that PPT and PTRP at MTrP region significant-
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ly increased after ICB. These changes returned to the level of pre—compression after de—compression. However,

PPT at non—-MTrP region had no significant difference pre—compression, 20 min following compression and de-com-

pression.

Conclusion: These results suggest that large diameter muscle afferents may be involved in mechanical hyperalge-

sia and SEA at MTrP.

Author's address Department of Rehabilitation, Qilu Hospital of Shandong University, Jinan, 250012

Key word myofascial trigger points; ischemic compression block; pressure pain threshold; pressure threshold for

eliciting referred pain; myelinated fiber; myofascial pain syndrome

LA B A 2 5 11F (myofascial pain syndrome,
MPS ) 2 Il PR UL IR ER A AE , 78 AR R ER A LA
Y, R B A WL A B 8m A5 (myofascial — trigger
point, MTtP) (1) H B, MTeP il 4R 5K - Jm ik
L 5K SR R SO B A I s e A
MTrP S48 W A FM24 45 LA ZESE i
WA TS AN A v A s MTeP b i) RT3 4y
o c3:0] El KM 12 g (spontaneous electromyo-
graphic activity, SEA). EIR MTrP (1 llm RFFAE 245
BNz W TR (H G BT K2 SEA 74 5
WRAFFESL . A WFIE Bos MTrP A% 5 1 52 A
T e R B A 40 s kit BEL VBT 10 ) A BT 24 1%
NG U SR ECRTA LA 35 | R A i i i 35 47 1
T FEAR™; 5 non—MTrP AH L , ¥ AR PE MTrP &b H 5 5
B, AR, DL EIESE SR R B R B AR Y
ABEEHY ABLTAE SRS 5 T MTeP PR Ao B A 2
KA BRI S,

ASBIFFE AU FH Bk 1l Hs 38 BEL D7 ke, dl et s
J 38 kit s 3 BEL Y i 5k T3 ) A2 1 R UL
TEAE MTrP 9750 (42 90 B SEA B2 16 K MTreP Al
non-MTrP ¥ & 7 ¢ 98 15 { (pressure pain thresh-
old, PPT) FIZE ¥ lﬁ”ﬁ(pressure threshold for elic-
iting referred pain, PTRP) #9724k, #F58 K EAR YA
BERILA R A YR ™25 T MTeP Y5 & A &t
FEL Y S A B A

1 X&5FH%
1.1 WX

ARG AR IR K755 & B B LR B &= i AT
. 2048 BES S TARIHME L8, Hrp
B34, LT 4, FHFER R (24.5546.23) %,
S 4 TR (106.27 +11.31) mmHg, V-4 &F 5K J&

508  www.rehabi.com.cn

(70.91+9.56) mmHg, 475 J& & B A AT AT &6 03 24
TC LA H- B8 R R FMARAE o 20 44 85 7 47 IR
H B REAE AL R B 7E MTeP (FH8 4L R
VIR A IR SOUL IR AR SN, T TG H R MR
AT T IR K F B2 AR B2 DL L
HALI0 AT BRI A E . sz
AR B ES AT

1.2 WPk

1.2.1 SE—FBALs . 7820 4 BB H AL AT
054 MTeP, IFAEFRIC . Tem S8 Al 2548 7 ik As
WL D5 R S L, B A . WLHL BT 2212 il A
MTeP P, 2490 S 20 Fa 5 FRRAEPE G B & L, T
A7 IRAIAIRE” A 7R T R T FEL AR G HEL 15 Bl , SR B L
HL BT E 280 A MTeP N, I 5k 3 1 SEA, AL
Rl i 3 (visual analogue scale, VAS)MxE HP M
A2 V5 0 U 5 SR S MH N R & 200mmHg, 4 £F
20min, 24 BRI BERE A0 LR 1S A2 4ol B fe
(2 R RS A v P B B S0 i T 2 ), PR I 9
= PBIR SR B A0 5% SEA 3 AR5 SR 18 U, $A E 10min
J& MR ELAR AT RS 1 UL PR A AT 2 1) BELVA Ak ok
Je OB AR SzE sty P BN SR A2 ), T o g 22
PHIR O e 5 SEA . PR A Il 368 AT L R 38 BH T
TS o 38 JE 0 2 VDR R S SEA IR 1K
122 R ST A S 1A
AT o BEAT R MTYP B 28 PR E B E MTeP . il
Ml A 2B 2 7 vk R, PP D A A e i e 3
I 38 BH A A R 38 J5 59 MTreP /9 PPT F1 PTRP
IERAE . PPT &35 WIBE 5| S F8 %508 B9 FE 7 ; PTRP
JEFE B B SRR, W5 | A T 2 VR
HI T o ARSZEG B IL_E MTeP ()42 P59 — R 1%
RS K B e, B R X,

1.3 SEAIfE



PHAEE T AL 201148 55267 561

FEZAXE RER L L 2, 140 538 L ] BBl 41 20
R g IV BT, T8 1 e TR B P A 5
PO ) MTeP, JRVERRIC o 2 1AT FL AR 42 26 7 MTrP izt
viig , DMRIE WL B IRES . S5 AR i Se e 3210
FR o VORGSR B2 RS L TG A AR BT G2 oA MTeP
DR —E R, B UGHEET 2 Tmm 24 H B Y
FRE (1) SEA , 1T 22 17 FE AR JC FEL TG Sl ), 2 B LA [
EL 28t A MTrP, JFic sk 2 SEA

TEEABAERL R, 2308 AR 20
AT o ML BB A MTPr J5 AR LR E
1.4  MTrP Flnon-MTrP () PPT F1 PTRP A4 &

P 5238 MTeP DX A ik A58 L AH I o7 & 1
non—MTrP (AE R 15, ) X T i H 38 A, 36 BH A
fif B4 130 5 I 52 PPT A1 PTRP. 23 R &7 & 1Y
MaqE, BB R A B L AT SRR e 2 A
JERENL L MTrP, I 1k A2 3 K 2 MTeP (9998 . 1h
J& 32 AT PPT A PTRP FOINE o P IE Y
(Somedic Algometer type 2, Sollentuna, Sweden) ]
T fil FE 36 35045 ELA% Lem (8 [RITEAZ 3k, DA 30kPa/s
43 TN R, 24 W 8 MITeP 95695 19 7% 14 PP,
Ak 2L ¥ R Y B A2 VR B R J7 8 PTRP,
non—-MTrP ) PPT & Jr 1] | .

1.5 Seil2Eoth

X MTeP S IR 36 A1 L 7 36 B gy B 08 e S 1) 9%
S A VB | R AT ) R I 118 I8 T R R
AT E I 220871 s MTrP 1 non—MTrP X5k Ifil & 368
I R 30 B KO8T 5 B PPT FPTRP R4 T XK £ 7
225001, SNK K56 R 2 [ o8 HAE . s 4k
B Bk E Ry W e

2 #R

TEARBFFEH, PWE KT S0wV AU A 2 A
TETE MTrP 19 SEA [ =y R % o 20 44 32 1038 2 Sk il e
38 20min J& , LTG0 BB 3D BH S s 2k
fiff B 38 10min J5 , BT HEN DO R R . BRI
S v SR FH R Bt P 36 L2 BRI R LA P BB i o UL
G N LR YL T VI SE I AT . £F 20 #4320 F L
BRI, A 1144 BT LS SO, 78 Bk il
JEIB BT 2 AR bR R 38 )5 A P B, PRl AR
WA LR A3 SO A T e 124 4T

2.1 MTeP B i e P o i LA

MTrP (1) Je) HB I i B B Jd v T4 V0 A
BRI (F=76.912, P<0.01);
2.2 R H3A AT He 38 BH T S i B He 38 5 MTeP 1Y
Jry FS PRI RNAS PR R B Y 22

MTrP (4 Jay AR 14 P 9 ik B A S 0l P 3 7
JF 38 B A fife B 8 5 B B AN T] (F=100.313, P<
0.01) 5 ZE B IfiL 5361 BV, MTeP X A9 Rl 242 59
W7 W G I ARK 5 ik o B Wi 5 K &2 (SNK=18.786, P <
0.01; SNK=15.415, P<0.01), WL 1,

Bl RINEERYEE R KRR EEE MTrP )
BRI R R T

10+
=7 g DATSLEN 0]
o = [ PH
= i O G
E 6
7
< *
e
o
. |
MTrP [X [R5 W

SO A5

L #RER RA B S MTeP E@gj;fa%ﬁ%ué%ﬁ i A AT
SR 5 PRSI FE L MTeP (5 P I8 M 38 T 5L, W A
BT SO R o
2.3 JRIAHT R B SRR R S SEA = %
{14 - X530 R A3 LE

TES—FR 523, MTeP [X 4 SEA 525 % AYSF
A7 U0 R ARSI 36 AT RO 3 L i Ao o
JE 38 J5 R 22 A W R X (SNK=33.856, P <
0.01; SNK=23.578, P<0.01). &t /&8 BH# )5
SEA 7 M I8 149 - 127 02 e R A0 23R B S sk /N e Bk R 3
J& PR ME AT A AR 2 R FTK . AR 1,
2.4 R IAF A AT 30 BH e SR R S MTeP 1Y
PPT 1 PTRP }%2 non—-MTrP i PPT fit) ik 725

B Ay S il R 38 B IS, MTeP XY
PPT 1 PTRP W1 & 755 , fif B R 38 J5 LBEAIK (F=
15.085, P<0.01; F=8.690, P<0.01). HitIfil /&30 Fi
non-MTrP [X [ PPT B i & T MTrP IX (%) PPT; 38 BH
i B MTeP [X [ PPT 258 B AT non—MTrP X /1) PPT
(1=2.75, P<0.05; 1=2.243, P<0.05) . non-MTrP

www.rehabi.com.cn 509



Chinese Journal of Rehabilitation Medicine, Jun. 2011, Vol. 26, No.6

DX 114 PPT 7 LR 38 T e 36 BELT S ool T J TG B 1
e, BRI 2, K2,

F1 G EERT. G RS EE S

SEA B & T IR 1AM b i

THUR (pV)  THFE ()

(xxs)

eI IDAS TR 135.328+28.550 36.050+12.063
J 38 B 75.340+43.013" 10.850+9.099”
firt R 8 134.080+18.031% 37.250+11.187%%

D5 e 38 1 FEAL P < 0.01 5 @5 AR g P <0.01 5 @5k
IR IA A P> 0.05

F2 GRIMEIBE - [EBEHEERIEEG
MTrP X #1non-MTrP X PPT #ItE%:  (xts,kPa)
MTrP non—-MTrP
71 INESIE NI 254+118.74 426+150.827
J 3 B 336.6+137.08" 368.2+136.24%
fiftl Heaa 263.4+120.28% 403.1+152.58”

D5 e ifn F 38 7 H 42 P <0.01; @ 5 FEA PR L P <0.01; B
MT:P L4 P <0.05

El2 [EEwJEBEESEERELS
MTrP X & PPT #1 PTRP 2 25
600 1 I
=2 5 FHH
500 i G0 5 f#
400 1 :

300 1

pressure(kPa)

200 -

100 1

PTRP

PPT

MT:P X
VE R BT 30 PR S MTeP X (%) PPT F PTRP BH & 5 F sl
FIE; “#” AR B 30 R R 36 BELE B A 55 K 36 5 MTP [X () PTRP £
W5 T PPT; “& UM ER R0 J5 , MTrP X 1Y) PPT Il PTRP B 2755
T B o

3 it

MTrP & WU BRI 255 Ak S 2 A A G IS
AR EZERE, FEMTP YRR S E 244, Hip
B BRI a LIS A e 2 LA HE G )
AESH . Simon 7 Je g tHACHHEALELE" ™ R
JLPA BT R B A3 BB 493, JLRE IR e fe T 675 125
TR o, 85 B 75 ATP 28 HAE A5 L IR WA 4 -
X UL PR WS A B S — R R AIE 3A , R DL PR
A8 R ARG AR S ISz D S Ak 2= )
oo X Ok UL AR L — 2 kR K

510

www.rehabi.com.cn

o PR LA FRE2 U4 , B 2B, X RE IR
I — WL IR 22400 - B AR PRI A — PR B 52 . Simon 28
A — R SO R P & B AR T AR TR LR
ST I Fr R B LY 4 UL A fie, L &
G EIN G . I — WS MRS DhRe
W FRAN A A MTeP &b 4 A SR f i & i &
L MTeP (1 FL AR AR Ab 55 2 F AR AL, 2 MTeP 5%
PR, 5 — s gt g B e AR TE M
PEATA] o PR A 3 402 2 A 4l 3 > BRE X MTrP 4
HOHTILA TAR MTP 2 2/ k2 A TR, X
L SP SR IES AN oy A N 15 VBT SR RN SRS
S TR XA ENE RN [F] 22 X MTeP 19
A= PRAGAR RS, AR VLIRS A (B — L [m] S 2
BT TARY : MTeP 272 LA A 9 G, A,
L W I LA B IR 25 A TE AR , BT LA A b BN
MTrP 47T R A RIRESE .

H AT, 56T MTeP ) SEA S 5 IRAFAE P R
—FA R Hok A TRE S LRI ME sh &R, JE
T RN R 2 1 ) S 3B sh A L . A
BEHE R ST MTeP RE98UAI F & M S A UE 13X —
LA e (R AN RE AR R MTeP Ah (1) =y 4l 43
SN, PR A ©LUE S SRy Al Sy 2 — i B S,
T 2 Al LA 2 DA R K 0 04 R 1 483 3 07
AN A B A AR s T L A B AN R A R
YR SR 28 M4 P S R MTeP (14978 15 R0 2 95 1
BREALG, Jr S A 2 V09 o B2 388 hn, MTeP 19 B R PR HLASE
KM AP RN IEH G DL T 288 42 52 5
LMOIF T HIBER R . 5 —FMBULA S MTrP >k A 28
TR 2 AEFF LR N 3B Sh M e 24t (EX b
BRI AN RE M RS IR 2 X MTTeP 4 557, B 52 i), TG
HABEAMRRE MTrP AbiC 5% I I A&, PR A il
I IA HARARAME L S B NUR N2 B B HLA
T A2 A 28 AT 42200 15 WU A A PR EZE , TTAS S X6
WL P32 oy A7 s LA %) ) e 0801 R

A S5 0 Tem Wi B Rl AT SR EEAE L 4T
200mmHg MFFEE T 7 LA S5 K ELAR (A BE LN
B NLFHE I BE | SR 5 WA X MTeP (19505 A HL o7
MYSENR o 25 R 0 s dik I 38 BH S 20min, MTrP (1)
JRIERPEIR (A W M SEA W S FAIK , MTeP [X 1) PPT
FIPTRP B FF& . X —45 U0 K AR B A B



PHAEE T AL 201148 55267 561

ILAAE ALF4E2 5T MTeP (98 SE 38 S0rn [ & 1
HLIG B, A ST Wl ot 3 BV RE DS I 255
FIILIA R 55 BRI s Laursen S5 UE R | S il 38
BE¥ 20min J5 , L7551 WILIR PR 25 AR

KERAREH IR AL 4ES 5 MTrP %M
5 A BTG S AT REHLEIA LU R LA : OMTrP
X 14 9 E AT AR I 7= 9 A S AIG pH SRS 8 fk Tk
B BN 0 LA A% 2T 4R RS20 LSS 5K AT
9% 55 B VLT 2k BE 1 0 K LA A (0 L PR A A&7 4
e A, BULI K ERA RN %S5 T
MTrP PSR A R R IE S, @Y 38 Bph 222447
PR MTeP A9 5 F1 22 59 189 PG, e 2
FIAS P50 S B 1 I, MTTeP 19 [ & 1 v o7 184 s
SCECHIVRR A AE S 2B E T R AR 1 BB I ) LAY
1 NEF4E K4 8 MTeP P68 RS S 26 M0 A P 1 32
R, WL L TTANIV LIRS A LF 442 5 T 4
MR AZ R R, SRR O PR AR I T
RIEARA BERS LT Y A 24 A P

MTrP X B4 356 -t B ke 1 36 BEL I REAIG , Bl
Ff R AT TR o 3 — S5 UL TR BRI B
PRGN At 25 T 2R =N . &0E
PRSI NR M EAN T P AL 25 1, K
AR BES LA A4S 54 R PR B
ATEHNEMZ EREAERE LSRG BAEH L H
DIALH v AN

FAN A FEI % B, non-MTrP [X 1) PPT £ it
I 36 R ffe i e 30 BH R A R 30 S TS B i
AR o IR —ZE 5L s IR [R] B I s 38 AN 52 0 1 R
JUL PR AR LA A 2 R OB o 1T MITeP 7 Sk aff, e 36 L
WS PPT S 3 RTE MTeP KAETE R 2 I K A
BEMSLTYEARNY , B MTP X (K ARG BEMS 4T 4 A
BB 8 .  BF5E & BLFT non—MTrP HL %2, 55
B AR AR K SV AE MTeP Rig 51 B R 950 , it
Ui BV E MTeP X A7 76 25 BSOS A B i LA A A
LRAER, DR, Skl e BE S, KBS BEE L
PG AN LT 4RI L A oS FRAR, MTeP 0 A E &b
WSS o (AR — B A B B S
MTrP () PPT B S0 A, (EATSSRAIKFAE MTHP X, 31X
— S5 UL, MTeP R ML Z R 1, i A7 AE
by 53 MTeP AU SO I ML, 4/ N ELAR 9 TG

TS (1) LT 55

A B FH BRI 38 DARH A R B4R i A BE r AL
AL NEF 4 — 7 ik B A Im RBIFFE N2 50 % F 5T
H Tz I B T R L P 22 2F 4R AR
SPEMAF ., SEIR TSR], Bl e ) LS
BEL Vs A 5 110 ot 22 2 4, 1T i LAty DI 1 ot 22 2
Y, 241K 17 T 400mmHg A E 52 Wi 0% 85 1 #ih 28
LRAEN, 2R UE A 0 B R R A BT K
FLAR AT RERS ) WL AR A LR 4E, SR, FE 6k 1l He
T8 BEA AR L B TR A SE I A IR A Il X b2
FAAE RSN o AN HSIE AR S, BRI A S BEL i T 1
2R YE, T E RN B A SR A 4E R R K EAR
A BEES I EF4E . DRI, 7 8 AR U R 3R 5
M), K ELAR F/IN ELAR 8 21 2 ) SR e Dy RE Y 25 52
o Yarnitsky™ % i AT ARS8, Sl
J 3 BH i 5 fish b (Y A BET 2 118 B[] K71 BHL g 70 48 58 11
AT HE iy I ] Jo Y i 22 001) , Ul AR X — A4S
Hh BRIl 38 BEL S BOR AR AN BAR B 2 21 4[]
A2 BRH AT . PRk, Sk i He3E BELAT 5125, 2 S L R
HARRA A 4EL R/ N ER R A BRI A 4E 2/ B
PRI T Heda R L K 3R 52 ) o AR SE6 TR
FHE H I8 15 200mmHg , fe K AT g2 S W % K EL
REMAARER LT AE™ i HL, 5208 Bk = S WL B skl
FE38 20min 5, A28 o A4 B30 B B 31 JRevi 5 2 Tk 1]
i1 F 38 20min J5 , K E AR 0YA BB VLA AL A LT 4E
Bl BHL P, R0 SCHR 4 3B AR AT 53 Ah A B 5T
non—MTrP [X ) PPT 7 J& 38 J& TG HH W ol 4%, 3 o 2
F1 Laursen 5 18 /) H 77 &9 58 & 76 1 30 )5 30min A4
B AIAT A, BRI, BUARANBE 56 4 HEBR Bk i s
XS/ HARA BERH AT 4R 52, H R AR A S5
I Fe 38 SR TR AR B A SR B LR A A 2R
4k,

ARWFTEGR BN, S Wi kW2 IR Bk
JUL_E- R 1l 20min &5, JR AR 378 o 0 B30 e B a1 JRe v Y 2
UE B 1M 38 BELA 1 R AR 0 A B UL A% AT
A, FNSCHRAR TE AL ; R e 38 BE S MTeP /) J 6
VIR AR VBIE S SEA [R5 B 24 W S AR i B
JE 30 5 K 52 28 OR R 3A HiT 7K F- ; MTreP Y PPT A PTRP
PP e i 3 BEL i S D 8 s R o i S SRR
e 1fiL e 36 B JS , MTeP 1) PPT 4758841 T non-MTrP

www.rehabi.com.cn 511



Chinese Journal of Rehabilitation Medicine, Jun. 2011, Vol. 26, No.6

X

REESLIGRR /R TR E AR A BERE LA A%

ALV 25 T MTeP FHUBAER SOE in A 3 &
£ RTINS

S5 3k

(1]
(2]

(3]

[4]

(5]

[6]

(7]

(8]

9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

512

Hubbard DR, Berkoff GM. Myofascial trigger points show spon-
taneous needle EMG activity[J]. Spine, 1993, 18:1803—1807.
Simons DG. Review of enigmatic MTrPs as a common cause
of enigmatic musculoskeletal pain and dysfunction[J]. J Elec-
tromyogr Kinesiol, 2004, 14(1):95—107.

Li LT, Ge HY, Yue SW, et al. Nociceptive and non—nocicep-
tive hypersensitivity at latent myofascial trigger points[J]. Clin
J Pain, 2009, 25:132—137.

Laursen RJ, Graven—Nielsen T, Jensen TS, et al. The effect
of differential and complete nerve block on experimental mus-
cle pain in humans[J]. Muscle Nerve, 1999, 22:1564—1570.
Ge HY, Serrao M, Andersen OK, et al. Increased H-reflex re-
sponse induced by intramuscular electrical stimulation of la-
tent myofascial trigger points[J]. Acupunct Med, 2009, 27(4):
150—154.

Barlas P, Walsh DM, Baxter GD, et al. Delayed onset muscle
soreness: effect of an ischaemic block upon mechanical allo-
dynia in humans|J]. Pain, 2000, 87:221—225.

Price DE, Alani SM, Wales JK. Effect of aldose reductase in-
hibition on resistance to ischaemic block in diabetic subjects
[J]. Diabetes Care, 1991, 14:411—413.

Graven—Nielsen T, Mense S, Arendt—Nielsen L. Painful and
non-painful pressure sensations from human skeletal muscle
[J]. Exp Brain Res, 2004, 3:273—283.

Smith JE, Wright A. The effect of selective blockade of my-
elinated afferent neurons on mechanical hyperalgesia in later-
al epicondylalgia[J]. Pain Clin, 1993, 6:9—16.

Dahlin LB, Shyu BC, Danielsen N, et al. Effects of nerve
compression or ischaemia on conduction properties of myelin-
ated and non-myelinated nerve fibres. An experimental
study in the rabbit common peroneal nerve[J]. Acta Physiol
Scand, 1989, 136: 97—105.

Mense S, Simons DG. Muscle Pain: Understanding its Na-
ture, Diagnosis, and Treatment{M]. Philadelphia: Lippincott,
Williams & Wilkins,2001.

Simons DG. Understanding effective treatments of myofascial
trigger points[J]. Journal of Bodywork and Movement Thera-
py. 2002, 6(2):81—88.

Hubbard DR, Berkoff GM. Myofascial trigger points show
spontaneous needle EMG activity[J]. Spine, 1993, 18:1803—
1807.

Hubbard DR. Chronic and recurrent muscle pain: pathophysi-
ology and treatment and review of pharmacologic studies[]].
Journal of Musculoskeletal Pain, 1996, 4:123—143.

Hong C-Z, Simons DG. Pathophysiologic and electrophysiolog-
ic mechanisms of myofascial trigger points[J]. Arch Phys
Med Rehabil, 1998, 79:863—872.

Kuan TS, Chen JT, Chen SM, et al. Effect of botulinum tox-
in on endplate noise in myofascial trigger spots of rabbit
skeletal muscle[J]. Am J Phys Med Rehabil, 2002, 81:512—
520.

Hong CZ, Torigoe Y. Electrophysiologic characteristics of lo-
calized twitch responses in responsive bands of rabbit skele-

www.rehabi.com.cn

[18]

[19]

[20]

[26]

(27]

(30]

(31]

[32]

(33]

[34]

[35]

tal muscle fibers[J]. J Musculoskel Pain, 1994, 2:17—43.
McNulty WH, Gevirtz RN, Hubbard DR Jr, et al. Needle
electromyographic evaluation of trigger point response to a
psychological stressor{J]. Psychophysiol, 1994, 31:313—316.
Ge HY, Fernandez—de—las—Penas C, Arendi-Nielsen L. Sym-
pathetic facilitation of hyperalgesia evoked from myofascial
tenderand trigger points in patients with unilateral shoulder
pain[J]. Clinical Neurophysiology, 2006, 117:1545—1550.
Bartel DL, Bicknell VL, Wright TM. The effect of conformi-
ty, thickness, and material on stresses in ultra—high molecu-
lar weight components for total joint replacement[J]. J Bone
Joint Surg Am, 1986, 68:1041—1051.

Cummings M, Baldry P. Regional myofascial pain: diagnosis
and management[J]. Best Pract Res Clin Rheumatol, 2007,
21:367—387.

Kadi F, Waling K, Ahlgren C, et al. Pathological mecha-
nisms implicated in localized female trapezius myalgia[J].
Pain, 1998, 78:191—196.

Yap EC. Myofascial pain——an overview[J]. Ann Acad Med
Singapore, 2007, 36:43—48.

Simons DG, Mense S. Diagnosis and therapy of myofascial
trigger points[J]. Schmerz, 2003, 17:419—424.

Shah JP, Danoff JV, Desai MJ, et al. Biochemicals associat-
ed with pain and inflammation are elevated in sites near to
and remote from active myofascial trigger points[J]. Arch
Phys Med Rehabil, 2008, 89:16—23.

Biro A, Griffin L, Cafarelli E. Reflex gain of muscle spindle
pathways during fatigue[J]. Exp Brain Res, 2007, 177:157—
166.

Passatore M, Filippi GM. A dual effect of sympathetic nerve
stimulation on jaw muscle spindles[J]. J Auton Nerv Syst,
1982, 6:347—361.

Passatore M, Filippi GM. On whether there is a direct sym-
pathetic influence on jaw muscle spindles[J]. Brain Res,
1981, 219:162—165.

Hellstrom F, Roatta S, Thunberg J, et al. Responses of mus-
cle spindles in feline dorsal neck muscles to electrical stimu-
lation of the cervical sympathetic nerve[J].
2005, 165:328—342.

Ge HY, Serrao M, Andersen OK, et al. Increased H-reflex
response induced by intramuscular electrical stimulation at
trigger points[J]. J Muscoskel Pain, 2007, 15:Suppl 13:22.
Arendi-Nielsen L, Laursen RJ, Drewes AM. Referred pain
as an indicator for
2000, 129:343—356.
Ge HY, Zhang Y, Boudreau S, et al. Induction of muscle

Exp Brain Res,

neural plasticity[J]. Prog Brain Res,

cramps by nociceptive stimulation of latent myofascial trigger
points[J]. Exp Brain Res, 2008, 187:623—629.

Yarnitsky D, Ochoa JL. Sensations conducted by large and
small myelinated afferent fibres are lost simultaneously under
compression—ischaemia block[J]. Acta Physiol Scand, 1989,
137:319.

Fern R, Harrison PJ. The contribution of ischaemia and de-
formation to the conduction block generated by compression
of the cat sciatic nerve[J]. Exp Physiol, 1994, 79(4):583—
592.

Torebjork HE, Hallin RG. Perceptual changes accompanying
controlled preferential blocking of A and C fibre responses
in intact human skin nerves[J]. Exp Brain Res, 1973, 16:
321—332.





