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[ Abstract)

flexor tendon repair in Leghorn chickens.

To assess the effect of decimeter wave therapy on tendon adhesion and healing after
Methods

and underwent the flexor digitorum profundus tendons transection and repair, and then divided into a decimeter treat-

Objective

Twenty-eight white Leghorn chickens aged 4 months were used

ment group and a control group. Decimeter wave therapy was applied to the toes for those in the decimeter wave-treat-
ment group from 1 day to 3 weeks postoperatively. At 3, 6 weeks postoperation, repaired tendons and tendon adhe-
sions were examined macroscopically and histologically ,and the tissue blocks from tendons repair site were examined
Results

healing status was better as compared with the control group by macroscopic and histological observations at 3, 6

by transmission electron microscopy. Peritendinous adhesions in treatment group were looser, and tendons
weeks postoperation. Electron microscopy revealed more fibroblasts with active metabolism and more collagen forma-
tion in decimeter wave-treatment group than in the control group. At 3, 6 weeks, the length of tendon gliding and ex-
tent of yieldance to exercise was larger and the ultimate breaking strength was stronger in decimeter wave-treatment
group than in the control group (P <0.05). Conclusion Topical decimeter wave therapy can reduce tendon adhe-

sions after flexor tendon repair. Under decimeter wave therapy, the tendon intrinsic healing was accelerated, and the

extrinsic healing mechanism was inhibited.

Decimeter wave therapy; Flexor tendons;

[ Key words)

JUURE 2 103 2 TS0 B b 19 2 e S s, e LR 18 52
AR I DS LR RS 3 52 M i R YT A, Pl PR A 7
e PR = %6 Jetk WL 45 475 AR i 8 3 A e i o oK T
¥, R B KD REA R I HEUIE A, b 1 LR
R SR ARG T IIfE . AR A Leghorn 4% ik
Jt FTUME 58 £ 5 R, L 168 52 R O ey 0 82 4 oK B 3
J7 8 AU A e AR ek O vk
B, SR 73 KB AL 6 WUBE B 75 A R 3 At 2E JLE
AL BOBLD , Sl RN P £ (A BRI AR | LAY B g i
AR

FLTH < WAbA BT BIEYE (No. 012761117)

YE# BT 050051 A L, TTb BE B K 2248 = 1% e T AR (M4l
5 BEATT k) FRAR CRSLHT kAR BT ) 5 i 260 B BESh
e SR

Tendon healing;

Adhesions;

Tendon injuries

MRS A%

— SR sh o

ARSI 4 A~ H A R M A Leghorn X4
28 H A (1.53 +0.068) kg, BEHLZF H A 4 (K545
KIPFGITH) B A (FARNRA) 2 14 H, ASE
B35 FH Leghorn X002 55 T IV k> LA A5 A5E HU i

—SERIT

HRURRIE TR, 9K IS5 R R A B R AR e 4% 1k il
i, BOR BE T8 8] 55 A H e Y Bruner B2 D 1T
Tk 1) O& 757 4 A Bk ¥ J LB Camper 28 XAzt il
3 mm  AEA A AT 00 B3 A DT R UL LA
6-0Je Je TC i 1 58 5 e AE L B Kessler 15 i N 48 4,
8-OTJCH0 15 4% L AE JUIE il 30 | it s B ol % 2 4k



rAEYE S SRR E 245 2003 4E 11 A4525 %5 11 ] Chin J Phys Med Rehabil, November 2003, Vol.25, No. 11 - 647 -

Je B R SGT B e k 5G1T B i F 90° 48 | Mk [) & A L
A7 VA A B 6 S A [ e, 265 T, IV k5 R 38 A0 22 2%
ARG 3 A EBRANE EES ARG, A A3 FAR
JEEE 1 REAR)G 3 JER RM USRI A 2 TR 43
K IR, A5 915 MHz, TR 8 W, 5 S 25 10 cm,
H 1,510 min, B 41T A 413A77 # R I LLAH
AR [ 5 F 40 ] B S S0 56 &, AN AT 90 K IR 97 iE
1125 FAXTRE

= TR ARSI Ty i

S TFARIG 3.6 F A EHSY R EENLEE 6 H,
AT R,

1o RARMEHIER . ARG 3.6 a4 2 20 kb 71 gk
B FE T PR R O 2 ke 8 s L i 72 DA B LR A 7 R i
TEOL, IF4% 18 Tang > $2 H A9 ILERY 32 AR 43 2tk
T gati,

2. JEEWELS VT LA WU W) & 1 o p i K 24
1 em £ 5 B %) Sk O et UL REE B, 43301 647 HE AN
Masson J¢ 6, ARJ5 6 FEFRATE IR Tang ' $2 H A9 AL
[y et s A S N e A

3. HEWEL . ARSE 3 JE A A Tk Bk G UL 4%
AHEBYIE T mm x 1 mm x 1 mm KN H A HE
URER: RV 2o

g A=) R

1. WU shiti s . RJ5 3 J8 .6 J8, fiis) 45 L 4R
Ik B 8 et JULJULE , 470 DRy L 1] 25 B 7 53 S, BROG T
KT T TG K 565 T S Bk 3 et LU S0 3 5 4 9
SESLIS ML B A e PR N 20 mm/min, Bz
KBTI K 2.94 N, HEE M REEEIR] SE3T @ 2R o ST A7 T B
)T 2 7, 3 B e 1 S LR M s R 2 M (3K
YRR FE BT AL IR 25 I e SR Bh R ) M, i
LB 7% BB R R | S BB R SRR B, =2
JE N ZE 5| LA R B, e KA1 9.8 N, 425 |
S AN B S S5 R OBR A2 1 B JE PR R DL R A e
20 mm/min, f AL ST 2. 94 A8 50 2 AL R v 3h B
M, , WU R R shili g . RS o] Az et * 2
B RN P A A S, B (M, - M)/ (BRRE TR 3K
BOx BRERLT)) TR . PRIAR S 6 rb R A IR A
B PRSI S BIORN B i 1 AR TR i AAR 5256
M, - M, PRI N 14

2. JUREHTEK 58 FE DU R « f J A4 565 TS ik % e L
JULREE F AR 3 oty 25 1 i DA P /0N 0 50 1 i 25 1 ok
W IR W7 iy 1L 42 e 17 A2 9 01 4 S IR ML N 7 7
b, AR Ad3 BE 20 mm/min A2 57 2 WU E W4 1035 W
24 S HLAHE TH AL IR 25 00 530 57 LR 19 o K
sk I,

Gt

K SPSS 11. 0 for Windows Zeit#4:, 1H550% Kt
K HAES B ST BEAR Mann-Whitney *ﬁﬁﬁ,ﬁ‘ﬁﬁ
BRI AR ¢ KK, KR KUE o B2 0.05,

# R

— KR

1 ARJE 3 Ji .2 AR B R A FE i K i A
IR, A 4B 22 0 B A AR 3%, i R (1),
1 B 2 JUURE et JA A7 ) 12 08 BRI, BEEAS B o S
(E2),

Bl ARME3 A USRS KRGS, U B4
MBS , B o0

B2 AJR 3 B AU A K K AL T FDRG i B
BEREAR 5 40 8

2. KRG 6 A A AU A& B b, RieiE, 28
VRS % B JORG % B A WU AL G 47, L 3
TG, AR 22, BEROR AR S 3 8 4 JE B B A8 g
Wy, B —E W sh B BT 4

T BUEER

1. ARJ5 3 JE 2 WU A 11 eyt A ) B 2T 2
ARSI W 22 | 7 A K A HES S L B IR SR AT 4k 7T
HGERWIA T, A ALUUEE AR D UL S 5 1 20 i, Bk J
74 R B AR 5 1T B ZH LR P AT AT L 3 2 ) 4R
MR R A E B

2. RJG 6 J . A LY E TN Y I ST 2 HE 51
HEST BT IE UM ZL (B 3) D) mT U DR o e
LFAEHEGN RN, IUREE 2 11 61, 5 M B) JORG i ol i
LMK B UMW) A 1 9 0 I S 2 2 HE B s T —
O 4), REYT R AT LT T R R A A HE S AN A
2 R AICH A2 UL FEANE



- 648 - rRAE IS A SRR 4 2003 4E 11 4525 %55 11 ] Chin J Phys Med Rehabil, November 2003, Vol. 25, No. 11

4 AR5 6 FNREYG D EEWEE, W6 H R 4EHES
T3, A A AL (Masson , A VI H-, x 100)

= BB

AJE 3 A B AR B A PR A 2 0L, B
R, AT DURLIT PSR 38 22 95k, 2 DL e 9 0
RS B IS I A 4 RS PR R SR 5 A U0 R i
LFAEAN N A B T Y RIS, B B 2L ek T I
R KR PN TSR R S ) 23
Y, JE R AT WL R A HES SR L T LR R R I A 2

VO IR S

ARJ5 3 J 6 T UBERGZE R T 2 1.3k
2, K5 6 AN AT & HH = RILEK 3,

R ORJG 3 AU AR L 2 (151

215 n ToRGE L35 g Gl
A4l 14 0 8 4 P
B4 14 0 3 6 5

W2 A, P <0.05
F2 ARJ5 6 FENUERE KAWL 559 ()

Ll n Tt i el T HE
Al 14 2 9 3 0
B4 14 0 5 7 2

.2 41, P <0.05
x£3 AR5 6 BN HL A0 (B)

Ll n e K Ll %
A 14 4 8 1 1
B4 14 5 6 2

.2 41, P <0.05

EINEE 7/ a2 Rl

AJ5 3 J5 6 JA U AT 20 E B A2 0 1 0 5 445
RIFE 4, AJ5 36 FANUBDTIK 758 5 I 45 28 WL
%é 50

R4 JVURENE SR B RSN P SE 4551 (mm, & +5)

Al M, o M, - M, M, oM M, - M,

A(n=14) 5.37+1.06 1.04=0.65 6.76+1.52 1.58+0.46

B(n=14) 4.43%1.03 0.63+0.31 5.33+1.27 1.47+0.26
¢ fH 2.391 2.106 2.697 0.765
P <0.05 <0.05 <0.05 >0.05

RS UK I REMELR (N, % £5)

i [

- _BHEE
A(n=14) 26.93 £4.80 47.12 £7.76
B(n=14) 21.29 £4.88 38.96 +7.52

tfH 3.086 2.826

P1E <0.01 <0.01

W

LR Py i A PR S RS IR i PRl i
2, ANEPE G o AR i S 20 OB % 4 A IS A &
AN SE A, R 18 S S N A A, NI &
A AR o UL R LA B 38 A 55 1 MR S A
i, Je— PR E R E B G TR NI A
R A ISR B G T IS | R i DR UL
[RERTSS 1077 1wl

— IR ERA T AR

TP — P AR, 70 KR T AR P
WA, IR IR AR 20 K BRI R
AW ATCRAE R BEE R LGS & 7 QA R
YRR, 30k, KBy A AR, BIAEYR Y7
NEARIEENBAR ST BT B A AR PR, dn s
FHEHLOIE S KA IS

TR MUK A R R

1 D SNR PR A LR 5075 530, e 45040 400
AR i 7 ) (AL B0 15 2K J B L B R AP S
KA RAEDS Hh FE IO LR W A | LA i A 1t ik )
HUAETE RS -5 UL % B 00 KG 3, NI S 3l 1 MR
AEBEHH . FIAT 2 R EAR YT AT A s i i
EER R Ry B K e Ak 2 L e 1 2 38 s g i
T EAILAE I P S5 ) B AT R IR BOJE B, AT
WD SRR RN SN, G A e R UBE R O 0 A
BRI AE FH T LA AV S ¥ 240 6 K] 5 6y 7 24, DA i
TR AR R ZH 2 b ) T R A R AR VR
Y S 400 T R 3 P R B

2. fredt AR R AT G WU 005 AR i i st LR o



rAE S SRR E 24 2003 4E 11 A4525 %5 11 ] Chin J Phys Med Rehabil, November 2003, Vol.25, No. 11 - 649 -

iz, g UURE S FR 2 e s WU N DR E A s DA R
AW LZLAES ARG 5K SRy T, i
LA L ]S 2 A T 75| A A 5 S A ] 4 T L i
T IALAE LA L U PR /1Nl kR =6 4 1t A8k, i JUL R
PRS0 MAE AARERAE T, SN R 35 , fe st H AU
I, O LR A/ PR P RS RI i 4 B Y 3 2R £ PN
A7) TRIRE VR0 P F 18 o T A e s ] 26 2
R 7 e, D /M i DR A E i HE SR AE L ML i,
I IR E bR . 558, S oK AN B
PR ] feft 2 208 1 AR L A 22 M) 1 4 fh | 2 4 494
TS0 LR A3 KWEIR YT 4 A R X T i s 2 2 475
MR 5L,

H AT 73 K IR ST Al 20y A e Ais
gy, (R fi I £ A2 MR U 549 17 3 75 1) A W ot
HEZ A B T WU B 52 3 78 v i Jmt 2 2 e P vk 1) R 4
BRI TR IRE A3 K AR TR 5 43 WA 9 VL, 0 — 25 i
JUREE & F A sh TR .

3. KPR MR TN S5 WU Ui AR IR
RLIIFE f  #) 2 RE VI i By I LR R i B T
a7 T A A DI 2 S 80w A 8 T 0 JULf P
0 R SR P D RE VI 2R A0 2N 3 ARSI e 5
IIRBGETT B U AL 5, P UL RO BT 5K JI58 B2, I\
M9/ S BE VI ZR T UREE F)-FE I3, I RT3 LR R 32
ARSI PE , 3 1 RS VISR A SR, I b oKl
R BURME A, g D RE U 2R Bt T 45 Pl 2 5%
PFo BZ, 70 KEGHT T IR R AT G, s AL fr)
A, ML R DL sk i 2, PR R T R A D RE VI 2k

I/ D WU B9 51 5 LR 322 (4T i, 8 T JUL e 7y ¥
S PEARRE S GUR A , 17 JULE R 22 14 D 2 R i 2 0T ) 4
AR R S RTHEIn S BE VI 5 B4 1 HE F0AT 250, 8 K
X A/ 200 L B SRR, E— A AR LR R N A, A
FHALHN E A AR AR A AL

Z2 £ X #

1 MR, skakdR, BASY, . KT NUBEE AR R
FERLH. b BE A B, 1995,10.:91-93.

2 Tang JB, Ishii S, Usui M, et al. Dorsal and circumferential sheath re-
constructions for flexor sheath defect with concomitant bony injury. J
Hand Surg, 1994,19:61-69.

3 Tang JB, Shi D, Zhang QG. Biomechanical and histologic evaluation of
tendon sheath management. J Hand Surg, 1996,21:900-908.

4 ZfEAl. STHEDYTAA A2 AR dbat: NRTVES R, 1990. 98-
107.

5 Szabo RM, Younger E. Effects of indomethacin on adhesion formation
after repair of zone Il tendon lacerations in the rabbit. J Hand Surg,
1990,15 :480-483.

6 AR, FFE, AT AR T U A S BRI AL
FHMEHEE,1992,8:31-35.

7 BOKIE, TR, HRIL, S A-FEOE WU 518 5 5w
SLHMTE. AT R ,1993,9.:232-234.

8 YAl BIfHE. dEnt ARTUE AL, 1985, 71-72.

9 wEE. TR UG E KRB, HEHEY 21999, 22,
243-244.

10 Schuind F, Garcia-Elias M, Cooney WP 3rd, et al. Flexor tendon
forces: in vivo measurements. J Hand Surg, 1992,17:291-298.

(Wichii H 39:2003-05-26)
(R34 FRIE AL

A FE TR I -

ikt ki 37 4 2 5 K B 2 TR ARG B A 7k B9 B

w7 EAAE HKRiE KW

ZAE N T B KT AL | I VBOR 25 B T A i
BLE LSRR DI REAZ B, A T B IR G I | AR
TRORS E 120 LK A2 T B 75 A T /P i JC SCR T E
ASBISE Bk 3 X 2 4 K BRI, MBI ik 5 R 1
[ 22 RSSO 2 AR (4T It 2, 46T Ik o i 3 % Il T G 11 5
], DA T i LG S A FE M I 5 AT TRV

— BB Uik

(—) SEHAPEE

Wistar KB 24 H, i ff 042 GBS e 2 ) 2 3R 0L 735 T i
20 A HEPERE 600 ~700 g, Mtk AATE 400 ~500 g,

ST E - b eI R L R SR (7 C-029)

YR BT . 100853 AT, fff il 75 i S Be BT RL (3% 9 #a . ERKAE ),

WOER) (PRILER KA )

ok il 3 b BHOR: FH 22 3007 K i G 7 AL, AR 80 ¥R/ min, i
YR 0.6 T, WOLIRS R AR AR L SRR,
G, WK 532 nm, HREE 100 mW/em? ; PSD-007 G
A 7R R 2RI, SURIIEER ] OlympusBH2 BT (A& S 716
M 2 7385 M. PanasonicNV-HD82 B {241,

() ik

1. SCU Y e bk wh i b B .24 . Wistar K BRUBE AL
Ay RN AL SCu 1 ZH 5500 2 4, A 8 B MR, S
I 1 ke AN BE 10 d, 4 1 YR, YK 20 min; SE5 2 4H
{LHEAT 1 RIKREAL BE 40 min; X IRAL AR Lk iE b 1, w5
ARFRTT 5 K BB BEIR S W5 2 ANRER R TR SR ), W A% A
BE 20 em, i KR4 SHURRE

2. Ji ZR AN F Ik ot A 1 B R i SR 1 AR IR
WEALFR S 24 h SCUS 2 ARG AL PR S EDZ, FH 20% 1 R L



	2003011 6.pdf
	2003011 7.pdf
	2003011 8.pdf
	2003011 9.pdf

