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[ Abstract] Objective  To study the mechanical changes of extensor and flexor tendons during use of dynam-
ic orthosis after repair operation on the flexor tendons of hand. Methods An experiment model was established in
eight groups (at different stages) using eight descarded fresh and integral human fingers which were broken from the
distal plane to the proximal plane of metacarpal bone, thereby while using a dynamic orthosis the extension and flex-
ion movement of extensor and flexor tendons of fingers were induced. An initial tensile force (F) of 0.2 N~0.5 N
was exerted on the flexor tendons of each group to simulate the extension and flexion movement of the muscle and a
tensometer was connected to the extensor tendon exerting a tensile force (F,) and pulling the finger to the proximal
interphalangeal joint at various positions of 20° ~50°, thus the tensile force (F ) of flexor tendons and the tensile
force (F,) of extensor tendons were measured. A rubber band was fixed at the distal end of the finger nails to simu-
late the dynamic orthosis and was pulled toward the proximal-end of the finger, while exerting an initial traction force
(F,) of0.1 N~0.4 N and pull the extensor tendons with the tensometer to cause the finger extension until they
reach the same position as that before the simulated dynamic orthosis was employed. Then the tensile force (F.") of
flexor tendons of each group as well as the tensile force (F, ) of extensor tendons were measured, after which a sta-
tistical comparison was made with regard to the tensile force F_ and F_" of flexor tendons and the tensile force F, and
F," of extensor tendons before and after the simulated dynamic orthosis was employed. Results — The tensile force
(F.") of flexor tendons during the simulated orthosis was used was compared with the tensile force (F_) during the
simulated orthosis was not used, it showed no statistical significant (P >0.05) ; in the meantime, by comparing the
tensile force le and F, of extensor tendons, it was found that the difference statistically significant (P <0.001) ; af-
ter the orthosis was used the tensile force of extensor tendons F,  increased remarkably with the increase of the initial
tensile force F, during the dynamic orthosis of rubber band was used. Conclusion The tensile force of flexor ten-
dons would not be changed during a dynamic orthosis was used after repair operation on the flexor tendon of hand;
however, with the increase of extensor tensile force, the resistance of finger extension would be multiplied and cause
more difficulty to do exercise.

[ Key words] Tendon; Dynamic orthosis; Mechanics

DOI:10. 3760/cma. j. issn. 0254-1424.2014. 010. 001
YRR AL 415000 78, 10 4 P o iR B (U W PR R B ) T AR



- 738 - FRAE P PE A 5 B 4K 2014 4F 10 J 45 36 %5 10 ] Chin J Phys Med Rehabil, October 2014, Vol. 36, No. 10

R R 2 T T LR T SR8 S AR DT b S )
HERZ — i PR Ji JULIE by 248 52 R I 28 2 fiki i 3
TS BT REI 25, JUHR I X I 2R 6 3 B i 4
LT RE R A 4 3 ) 205 B L Kleinert
[ B LR IR B R 32, A
SR Bl g R S L T ek 45 e JULE A DG 5K ) ek
el INTF O T T 31, DA T 7 FILIE W7 524 2 591 S R S0 M
F-+ ABFTELL 8 Hist 7 i 7 fef 52 T4 45 WL
E2O0F S 31 e PARIE- 3 MK (RN VI TR
SRJE IS ) RIS BT s s Tiag
FBCR , U I FU AR 3 0 B S LR s T4 i
e P AU 7 22 AR B

MHEI*

— SR

B SR B S TR 8 AR (USR8 2 AR iR
2 KR FRTE 4 M) BT TR 1 T g 125 6 4 AR, 2
BT T KT 2 MR 3T S B T T T S T 2 AR,
=B SRS 3 mm T A 3 A AT bRk
FHL RSN 5 ~20 N Hi 34,

N g - iU LS VA

SR FH B QA 30 1 2 1 326 3yt 130T YT 8 B 30T it kg OB
RS RE ARSI & b, 3w I A 28 3 T DL sy
M) 48 1 211 5 % — MR AR B A 32 1 76 UR s JUL Mg B g I
Jite AAN 6] /N B8 400 s 1 T A SUL AL ) A4 45 3% 5 0
— MR AG 7 7517 18] 2 7 48 5 H 30 3ty [ 201 v 2 o7 LA AR 4
B RS B S it 48 . B T WU S 2R
J I DR b 350K BB T o Je i RS A A 5 BRA
B F-HEH0 bR RS 1 5 0 8 MRS, DAL S 48 1] 61T
BT SN A S oE (R AR SR e f ) L e T
FE 00 1 28 3 S 4 1] 561 50° ,40° .30° ,20° AN A i B
I ERREL (E 1),

= TR JE AU 7 25 AT

SIS N 8 AU AR AN I [a) BE kAT, A3 AL
ANFER WS 8 ~2H 43 il ite AR JE L 0.2 N.0. 5 N,
0.2N.0.3N.0.4N.0.4N.0.3N.0.5N B#taHi )
F, o3 AL a2 s i U e LAH ) F, 42 H 45 fif
LA v A [A) OG5 1% 30 A BE 3k B 50°,50° ,40° . 40°
30°.20° .30° 20° Rk 2640 B, I 1 A 4 2 VR e ULk
FsE IE(F,) S A LR+ 1B (F,) , BRI 5 1K,
TR 4538 H i [ 5E — 5548 8 o 0 3 EL AR 2
IF i FAE T m AR, I E 8 N MIWIIRZAE T S (F,) 4y
WA 0.1NO0.1N0.2N0.2N.0.3N.0.3N.0.4N,
0.4 N, ¥ JritAfr 48 ML, I & 45 20 F-45 16 3h
2l A A B 77 78 S 5L AR [R) A7 e s e LA P 5K
B (F,) SRR E (F, ), DA E 4 8 a5

P BRI
R, REEEETERE LT AR R E
R | FEETETEAE R AR BN AE
v SASEREBINL N
v EREE TRy TR E
R BHEERTiERsE R AR B

i

B1 SRR B

5K, SERE AR T B ARIE AN T A 1) X Ak T TR —
T

IR e )

ARG A AR UL (= +5) 3278, R ] SPSS
19. 0 WRGE T 3L HEA T 5008 23 T B A S48 5
TS BT SRR MU Sk A F 5 F, LR A Fr
TMEF, 5 F, #EATH ¢ 858, P <0. 05K R 5 HA
Gt L

# R

8 LU AEt LT 45 TR WU [R]85 s  F-48 1%
S EARNFEME AR 7 B9 5 8 S2 BAS
T, S B AR S LS R m U K (B (F,) SR
FHHG R R S WU 3K (8 (F,) W] 22 S B ge i 3 X
(P >0.05) ; il A S 2L U {8 F, B 3%
KT AAd ] 2 B U fr 1A F, , Hoal 22 7 BoA 4t
TR (P <0.05) , RS E & 1,

i i

I R Jee WTUREE T 2448 A Je e 01 i i 3
RS B AT R s w sl ok , LI Wi 2B B R 5
MAHRZ S AT 5% 30 4 S5 7 vk w148 e i 1 26 e L
HEWTZUE AR 5 (5 3l 71 7 S FL IS WU %) ) 228 A0 1
L, 383 A3 HT SR ECE AT N E TR e R R
FHzh 73 A9 37 Hoxd H WU 3k (6 JE B B (P >
0.05) , #&7~ A S5 68 i B 4 FH S HLOAS 2t JULAE 5K )
VRIS, FE e LR T S TG 2 AR Ak ) SR DR ] R R S UL
FREAE (P S LT e HA 4 A B 8 R AR 2 AR I DR TG



e e oy

A 243 2014 4F 10 F45 36 %55 10 ) Chin J Phys Med Rehabil, October 2014, Vol. 36, No. 10

- 739 -

R B S CRAT 5 S5 T8 U D25 R0 A

TG LA 3 B2 Fag  AEH Y EFIEEY AR TEED A X BFRNS MY EETEES

B WUERRIG T BREEIR Pl e EAREMERRN BIREMERREL B e R U B8 E R L
F(N) A1 F(N) () JEESK S F(N) Rk H{E F(N) FLIME F, (N) FIMH F, (N)
1 0.2 0.1 50 0.505 £0.037 0.519 £0.028 1.938 +0. 145 7.697 £0.412*
2 0.5 0.1 50 0.812 £0.051 0.807 £0.051 2.715 £0.459 8.512 £0.315*
3 0.2 0.2 40 0.610 £0.029 0.613 £0.045 2.012£0.113 9.367 £0.358*
4 0.3 0.2 40 0.723 £0.014 0.716 £0.051 2.319£0.413 10.596 £0.623"
5 0.4 0.3 30 0.923 £0.072 0.937 £0.078 2.732 £0.621 13.217 £0.259*
6 0.4 0.3 20 1.134 £0. 127 1.148 £0.514 3.127 £0.516 15.215 +1.235*
7 0.3 0.4 30 0.821 £0.046 0.817 £0. 161 2.517 £0.312 14.256 £0.821*
8 0.5 0.4 20 1.238 +0.041 1.312 £0.037 3.351 £0.312 16.214 £1.021*

T SRS AT 16 3 8 A AP IUER I (8 F, LegE, P <0.05

HSRIMEFFAR KA B

e WU 248 = AR, (8 ] 2 ) 84 52 B — 7 i
{45 40 i AR S (L — 1 D0 T JULRE W 240 2
AJa BF AR A B E , tnDR 48 [ E T
AR, FUR AR TR I AT A8, Bof (1 32
H T8 55— 07 i, AE 8Bk ad B b 8l 7y B S B ml x>
eyl e R (TR ERE NI PNE 2 o e AN
WiE S AR 540, AR B IR DL R 5 ~ 10 2
Z20 DRI AN 5 44 T K g i [ e o o, T 68 1 2
HAI K458 [ 72 T 007, 7 2547 2 RE SROMR I 2%
ol ks O HEA NGBS I, i SC A B Ak
flFe 1] G 1y Ze e B ) s HORAE T 3l 1 B3 R
TR B A ULREE S7 0 (6 2 X (P < 0.05) , & B
i H 2l 0 B S L5 T4 BB T A O, ot i 4%
B PEAT AR S R RO S R e, B3R A 4
7 S UREE B 2488 52 A I 2 15 IO i A 8 7 R S HL ok
T B U2k A R R ME . D3 AP BF S 4 2R ik 42
71, AN i B S L I 2 T AR i JULREE 0 e g 4
RAETFAR 15 30 Z AN A BE R85 i | i UL fr) 37 7
EXIAR RN, X PR e RE AT T WU &= F- AR, L
it 5 AN O, 7 WK R RE R o LR 5 KOs T
TEINREBR AR E

ARBFERIA L Z AL AE T HOR IR B U 1
JUUNLEA B Js i iz 2l R 5 1E A9 AR LR 32 s AT A
WA DX51), 22 1 A AR JULIA) (o 4 3 Bl v o 2 304 25

PR M, 56 TS B LR 4 i U1 AR ) ) 2 3
Wil (B A5 1 BE— LB TT

Z £ x @t

(1] &Sk, Dl 1B, B IE AR ST RA S AR A T 48 J LIRS 3%
HOFTROWEE[T]. Hh e BB 22 5 5 443K ,2013,35(9) :654-656.

(2] FIRT AHCA, THINE, %5 414 T FME a5 L/
M B R, F [T . A 3 B 2 5 R 42 2% 7K, 2010,32( 1)
59-60.

[3] T4 MBER, IKFIE, 5. 35 m WU 018 2R )5 R0 F W
WU I R ST [ 7). A4 30 b= 2 5 42 44 75,2008 ,30
(9) :677-680.

(4] FmT. FHEFAREREIM]. dbat. AR A Rk, 2003 £ 180.

[5] 2=k, 22k, S #R . SCEAE T IXm WUBERR IH P45 033697
NH[T]. e FAMRHR 2009 ,25(1) «18.

[6] MM, GrEe, k= % MR GEERENRERLIRIT
[J]. ha B s 24 5l A 73k ,2006,32 (1) :59-60.

(7] #hEB, ERL FJ WUEAE =2 R J5 W6 F B 52 7 22 1 e PRABUR LL 8
[J]. haey BBy 5 e 2=k ,2011,33(3) :217-218.

(8] Wha% % Pk, MBhT:, 2. FI5m U 17 R B B R Kleinert 37 H.
JE X TR s [ 1], AR B e 2% 5 R A 2% ,2011,33
(10) :783-785.

(91 TAESC, 4 Fi, Itk =, 3. AMRAE i A0 R YN 25 % e 16 WL ) &
ARIGUIREWR Z 5z m [ J]. vh A9 3 s 2 5 5 & 4% 4%, 2009, 31
(5) :323-326.

[10] K5, B, sk 5. 8 E NG 2 5 RS s e D sk 2
RIIEIRIFFE[T] . HhAeFAMRE ik ,2001,17(2) :156-158.
(1&151 H 181:2014-09-30)
(AR5 )

Ef

=

AT 2014 4E55 9 W1 i SEBTANNEATT A R 5 1 XFBT IR GBI /N BRI P AR T BRAE ) — SCEF1EH 4 A 0, IR (S
VR 144 10 S A P RHB R 2 [R5 5 2 e B s TR 5 S e o 22 A BRI BT R LB OE

(PEMBEEZSRERE)RED
2014 £10 B



	737.pdf
	738.pdf
	739.pdf

