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V. ZOERD 1 OIE, #EE S E
MRk E AL, WWEEI B RbNLZLTH
4. WFIREIEBIAET (metacarpophalangeal
joint LLF MCP BHET & B&5) 7 & 7 48 i
M BY Hi % (proximal interphalangeal joint
PUF PIP BAFi & W53 ) F TD zone 11 Tl
% B JE A5 B (flexor digitorum superficialis
tendon, LLF FDS & B&3) & ZRIgJE i e
(flexor digitorum profundus tendon, Ll F
FDP LB&9) @ 2 KOREDS [ — D BEFEHN I
FHETLIEFITH L0, LIFLITEENE
JEE 7 D IGHEICHEE L, no man's land & b
IEIE TV B 12,
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W, BRERIIE IR RE ) 13 e < EIEIRIC I
JE PR A © OFAESF I OHE X (extrinsic
healing) 2ZHTH Y, WHE IS L E2EL
WeEHlE Lz, —7, BESELObOIZHE
##%# (intrinsic healing) 7%V, Verden”
IS — RBEA 2 ATV A A & g o
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Fig. 1. Postoperative immobilization.
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ReEZITV, fiREE L LTH0F A a sk
(crownjun, ¥F8ERT, HE) % HCHr
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BT T AF v 7 F7 AR 5E (TR
FRAE 45°) %47V (Fig. 1), 38 B IR
HEZ 1T o7z, BRAE THWAEIIR - T
FiL, %9 FDP & ¥ iaE O IKRE % F-iff
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IZRY PNV E S — )L F b A 10ml Bk
S CTREIE S, ATH & I B AT TRERT L
- 80C T dfRfE, F¥HT73H 5~10H)
BICHE RS L, WIRAYE RS O % 17 - 72
%, WEEIEE L.

2) in vitro # (SR 3.3 = 0.2mm, MR

3.0 = 0.3mm; Mean = SD)

in vivo BE L IRRICHERE S, TI AT v 7
FTAMEE, 77 7 a5 5217572 B
FeA T BB IR S &, Aani & R ET
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Table 1. Macroscopic adhesion rating scale”

0: None There is no adhesion between tendon and surrounding tissue
1: Few Tendon can be very easily separated from surrounding tissue
2: Moderate Tendon can be easily separated from surrounding tissue despite of some fibrous

bandles between tendon and surrounding tissue

3: Severe

Tendon can separated from surrounding tissue with difficulty because of many fibrous

bandles between tendon and surrounding tissue

4: Severe and dense

Tendon can separated from surrounding tissue only a scalpel because of hard and

dense fibrous tissue between tendon and surrounding tissue

THEWT L — 80C TW IR, 76 H (6
~10 H) BRIERBHEZ, @ERTE D
BT AR S O FFAM 2 17 o 72, g
ATVIEERSLE JE L7z,

3) CH# (Mg 3.3 £ 02mm, MIE31 +

0.lmm; Mean * SD)

in vivo B, in vitro # © X 71 (2 I
1A EE3I~L5 X 2KOFTR) & -
C CHHMA L, FH106H 814 H)
B E IR L, WIRMYIEE O£ 17 - 72
%, WERPENE L7

2. FHiA

1) IRRAHE A FE A

Rothkopf 5 Y adhesion rating score 0
~4 5 D5 RE (Table 1) TEEAMH L, in
vivo #E[3 H B O R BER: (n vivo 3W), 6
A H O EEPUENAIET (o vivo 6W) ], in
vitro B L CHOZa TR L7z, FEE
M5 121 Kruskal-Wallis test (2 &5/ ¥ /85
A MY 7T FY T ARSIV, post hoc test
& L T Bonferroni test # f# i L, p 1 0.05
K& BFAEWFICEREE Lz

2) M - SR EIRPTIE

An 5" 0Kkt o 7 (Fig 2). &
R oD BE AR 2 B 09I~V b EvEE OB
FRIZATZT, )V - ORI A 50R)] % &
AW L CHEL, ZNENn%t Fl, F2 &L,
FLElZ~)V P THEESE, )L b EiFEHE
DO Fl - F2 TERENLENEZFERIR
Ll BobNmEx T 2 Faz—5—¢&

Tensile load
transducer

Mechanical

A2 pulley and bone l

Load250g

Fig. 2. Experimental set up for the measurement
of excursion resistance between the tendon
and pulley. The tensile load transducers
measure tension of F1 and F2. (Masayoshi
Sato, et al. 2011)

HAE L, w7013 250g BRI L7z, B
WALER B L OEALE A pulley i s 3 K OF
WA TR E 23 A a, fTHESE,
g & fOM%E pulley & DZTMME & L
7o, AL, 20°, 30°, 40°, 50°, 60°
O5FEL L7z, BOBMARICIET 7T 2
I—%—7T, #AMICIEEETENEN
20mm/ O #HETHEESI Y. Fl, F2 %
AL L7723y ¥a—%—12X ) 10Hz TRidk
L7, F1& F2%3MEHAIL, %% L72iE
EP/ONLEEZLNLE (HL) O 2H
OFHIEE TP RMEEEHN L &
HEH O R HOH B EWMEI21E Kruskal-Wallis
testiZ& B/ TG A M) v I TFYT AR
17\, post hoc test & L T Nemenyi test &
T- 7. pfl 0.05 Kiifi & EFAWFENICEE
L L7
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Cases *
[
E3

79

6 4

5 4 — [ score0
O scoret
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217 *p<0.05
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0

C in vitro in vivo in vivo

3W 6W
Fig.3. Comparison of values for adhesion scores
among four groups. The control group
(average, 0) , in vitro group (average, 1.7) ,
in vivo 3W group (average, 1.7) and in vivo
6W group (average, 0.7) .

Force

X10™N
55 -

50
45 - %
40
35 1 {'

i% ,,,,,,,,, %f‘ .

20 A ¥
15 % *
W) vitro B
10 4
—-C B
5
0
20 30 40 50 60 Angle(®)
*p<0.05

Fig. 5. Comparison of excursion resistance
between the in vitro group (n=7) and
control group (n=7) . The differences were
significant at all angles (p<0.05) .

. # £

1. WIRMIEAE G (Mean + SD)

BHEOWIRMIEA 5l L7 A3 7 2R T
(Fig. 3). CHTR 7THEHEIPOHNTH- 7.
n vitro B TUX 1 F A3, 2 1483, 3 H 8
18T, ¥¥17 £ 08 TH o7z in vivo
SWHTIE 1AM 2, 28253 T, ¥ 17
05 B TH o7z in vivo 6W HETIZ0 A3,
15233, 2 5 18T, P07 £ 08 i Th -

BN i

Force
x10”N

--- nvivo Bt

—— C

20 30 40 50 60 Angle(°)
*p<0.05

Fig. 4. Comparison of excursion resistance
between the in vivo group (n=7) and
control group (n=7) . The differences were
significant at all angles (p<0.05) .

Force
X 107N

-/ vitro B
——/n vivo &

60 "Angle(°)
*p<0.05

0 | 30 | 40 50

Fig. 6. Comparison of excursion resistance
between the in vivo group (n=7) and in
vitro group (n=7) . The differences were
significant at all angles (p<0.05) .

7. CH#\Lin vitro B, in vivo 3W BEIZIL L
227 Mo 7z (p<0.05). F oMo #HEHE
DI TIIEEEITRDO L h -7z

2. EEEILE (Mean * SD)

Table 2 IZ & HOWFERILOMER 2R T
in vivo BETIE 20° T 1440 + 265 x 10 °N,
30° T 17.37 = 331 x 10 " °N, 40° T 2306 =
330 x 10 "*N, 50 ° T 2729 * 359 x 10~
N, 60°T3012 =342 x 10 N Td » 7.
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Table 2. Excursion resistance in the three groups.

Angle (°) n vivo in vitro ¥ CH
\ | - \

20 1440 £ 265 2366 = 548 388 + 1.76
\ * |
[ [T * |

30 1737 = 331 2642 = 897 507 = 1271
| |
I [ . |

40 23.06 = 3.30 31.34 £ 1032 744 = 119
| J
[ [ * |

50 2729 = 359 3791 = 10.69 933 + 2.38
| |
I [ * |

60 30.12 = 342 4474 £ 673 1367 = 142
| |
*p<0.05 Mean = SD (X 10 *N)

in vitro BETIE, 20° T 2366 * 548 x 10 °N,
30° T 2642 = 897 x 10 °N, 40° T 3134 +
1032 x 10 ~°N, 50° T 3791 = 1069 x 10~ *
N, 60° T4474 = 673 x 10 *N T » 7=.
CHETIZ20°T388 = 1.76 x 10 °N, 30° T
507 £ 127 x 10 "N, 40° T 744 * 119 x
10 N, 50° T 933 = 238 x 10 °N, 60° T
1367 + 142 x 10 "N TH o 72. CH: & in
vivo # (Fig. 4), C# L in vitro # (Fig. 5)
Tl&, in vitro B TIXIEEEIE K 3.3 ~
6.1 fFICEIN L, in vivo BETIXZ OBEINASKY
22 ~37TREICE £ o7 (p<005). in vivo #
& vitro # (Fig. 6) TlX, m vivo BEDJ
PN ERPUE A 33% 1KH - 72 (p<0.05).
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Abstract

An important problem in treatment of tendon
injury is reducing the tendon-tendon pulley gliding
resistance. The aim of this study was to elucidate
the effect of tenolysis on gliding resistance and
adhesion between the tendon and pulley after
tendon suture.

The concept of friction measurement and its
application to the tendon-pulley unit has been
verified and validated, as reported by An et
al. Gliding resistances between the tendon and
annular pulley of the fore-paw of canines were

measured directly in three different groups: the
in vivo group, in vitro group, and normal tendon
as a control. The gliding resistance of the in
vivo group was significant lower than that of the
in vitro group. On the other hand, gliding resistance
of the in vivo group was higher than that of the
control.

Tenolysis may be a meaningful operation
to improve the gliding resistance between the
tendon and pulley.
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