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An Experimental Study of Nerve Grafts Teated by Various Methods

Soichiro Ito, et al.

Department of orthopaedic surgery, faculty of medicine, Tokyo Medical and Dental University

Histopathological studies were conducted compare nerve transplation specimens that have been
treated by various methods.

Methods

The sciatic nerves of Fisher rats were subjected to one of the following processes: cryopreserva-
tion (preservation in 10% DMSO with FBS at —80° for one month) ; lyophilization (vacuum drying
after freezing at —80°C for several days) ; freezing and thawing (a process of rapid freezing in liquid
nitrogen followed by thawing in physiological saline, repeated several times) ; and freezing at —80°C
(freeze preservation at —80°C for one month). The specimens were transplanted into the right sciatic
nerves of BN or Lewis rats form 10mm bridge graft. The groups that received untreated specimens
or isografts as the controls. The specimens were recovered 3 days to 12 weeks after transplantation,
imbedded in epon, and examined under light and electron microscopes.

Results and discussions

Lymphocyte infiltration was noted in both BN and Lewis rets regardless of the type of process,
indicating the persistence of antigenicity of the grafted nerve. In the specimens that had been
subjected to lyophilization, the start of lymphocyte infiltration was delayed, and fewer cells were
involved in the infiltration process, indicating a relative attenution of antigenicity. We believe that
one reason is death of all of the donor Schwann cells during the process of lyophilization. In the
group subjected to cryopreservation, Wallerian degeneration took place but the Schwann cells
survived. The cryopreservation process might reduce the antigenicity of the tissue, but we belive that
resumption of protein synthesis by these Schwann cells triggers the rejection response. In the group
subjected to freezing and thawing too, some Schwann cells survive if the process is incomplete. In
such an instance, it is unlike that a freezing process reduces antigenicity and it is most probable that
the host develops a pronounced rejection response.

Key words : nerve graft, cryopreservation, lyophilization, freezing and thawing, deep freezing
Address for reprints: Soichiro Ito, M, D., Department of orthopaedic surgery, faculty of medicine, Tokyo
Medical and Dental University, Yushima 1-5-45, Bunkyo-ku Tokyo 112, Japan.
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(2) EHHW L 2HE

B 1 BOEMBE T Y > BREBE 23D,
donor ISk DEEFES % Schwann g EEBEA B
DOEER % FF b recipient HE L E 2 51 5
Schwann fifgic @ W - EHEHBLSEAL TV 2

Fig.1 Electron microscopic observation of the
untreated group. 1A : 1st week after graft-
ing. Non-myelinated axons surrounded by
a Schwann cell originated from the recipi-
ent have penetrated into the residued base-
ment membrane of the Schwann cell
originated from the donor. nm: Non-
myelinated axon, Arrow : residued base-
ment membrane of the Schwann cell
originated from the donor, Arrowhead:
basement membrane of the Schwann cell
originated from the recipient, R: rough
endoplasmic reticulum, M : mitochondria
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(Fig. 1A). 8 i@% minifascicle DESEE L 7-
4%, BEEERIZ LWS 88BN k9 b RkwWiERich -7
(Fig. 1B, C). = OBFHETS BN, LWS X bz ) > %

BRI T,

cryopreservation B T3 BiE% S~10 HE KK
OZEWEIR %2 B A T Schwann g2 EHEZ 3 iz

(Fig. 2A), ZOMKEERE /S, ROBHEIIR S
T, HIHEE 1375 521 T mitochondria % Golgi {&, 7k
BINMEE & A, £TET S donor @ Schwann #ifiE & &
2 6h5, MEERTALL T Ttk B AR o f fuze
IS S WEREIER» SBEN T L & - 7z (Fig. 2B),
4 BT F BRSNS <, Schwann ffild O #ifEze

Fig.1C

Fig. 1B, 1C 8th week after grafting. 1B: BN, 1C: LWS. Grouping of minifascicles. There is a
tendency that regenerating axons of the Lewis rat are larger than those of the BN

rat. L: lymphocyte
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Fig. 2

OB — AR

Fig. 2C

Electron microscopic observation of the
cryopreserved group. 2A: 10th day after
grafting. A living Schwann cell holding the
degenerating axons. S: Schwann cell, W :
Wallerian degeneration, M : mitochon-
dria, G: Golgi complex,, Arrow: base-
ment membrane. 2B: 5th day after graft-
ing. Cytoplasm of the perineurial cell
which formed septum has been segmented
and separated from degenerated axons. S:
Schwann cell, D: debris of the degenerat-
ed axon, E: lysosome, M: macrophage,
Large arrow: Perineurial cell, Small
arrow : residued basement membrane 2C:
4th week after grafting. Cytoplasm of a
Schwann cell has begun to make a loop
(Arrow). nm: non-myelinated axon, S:
Schwann cell, F: fibroblast

ESHH U T — AR DD 15 b B o 7>

(Fig. 2C), 2 OHEBRFPWMDEL X5, HEEY
Felore ORI BTSSR 2 IS L T v
72, VY oSHEBEBEOR I CRELEMEREDO T
Din ot

FAGREREE T OB 5 H H iz Waller 212 R
U T, &% ¥ 2% donor @ Schwann a5 —Lf &
Zahi-(Fig 3). Z O T b MR R E 2 B
BOEFEIZERbR T W,

HRREERELSREAEETRIBER 0 E T4
&7z Schwann 2588 &y, MR EERED 5
SREMEL T, UL 2388121 recipient & &
Z 6N % Schwann gz G L 7-EEER -, F0O
MRS 2 ML T R MR AR - Z L on
MR R OB P BRE s he (Fig 4),

Fig.3 Electron microscopic observation of the

freeze-thawed group on the 5th day after
grafting. At a part a living Schwann cell is
observed. Continuity of the septum of the
perineurial cell is also lost. S: Schwann
cell, W: Wallerian degeneration, M:
mitochondria, E: lysosome, G: Golgi
apparatus, D: debris of the degenerated
axon, Arrowhead : basement membrane.
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Electron microscopic observation of the
lyophilized group on the 2nd week after

grafting. Non-myelinated axons surround-
ed with a Schwann cell originated from the
recipient and a fibroblastic cell elongating
its cytoplasm are obserbed. S: Schwann
cell, F: fibroblastic cell.
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Yok EE Mz TH BN, LMS & bic) »o%
REENZY >h, BEREONFRERIBEDEIZ
HNEET L EEIOND, TORTRERGEZRET
) v SERETEOBIRINEN, BT 2 MEs L Dk <,
SRR EE TR B LI THDL, THITERE
iz L ) donor @ Schwann W EET 5
ZrMERTH B Y, cryopreservation FET b Wal-
ler Z5M: 13#2 & % A% donor o Schwann fifEIEF L,
EOOREM L LIRS AECELIEELLGR
Z, ZOBEDy, EAEE - BTN SEBRFNCE
R EE TR 2RPBD 5N 5, HERKE
T b MR FSES 72 L —# 0 Schwann fifEsS &7 3
3. ZOBE, BEEFEC L ZPURECETRIRNZ
W niERR AR I D, MREESNEEL:Y
DEEZHND,

Yhi% I EMIRE b cryopreservation TREFT 5 &
Bz, donor OHREEEHMIFIIMER L Ty el
EEECZ ORHOBE R —FEBENLTL W, RS
R kD EESE s nd-. donor @ Schwann #ifE 2%
AFE LT b ERENENE U 25 R B IR
TV, BEFMAL metaplasia &2 ¥ L #EH
2h 5, & 512, Schwann fIlBERET 28R L #75
2154, MRAESEEEERERT 2 Do »
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OFETF 2 S EEME, 52V IXREFHRCL T
HLTWwa I eBRTFHEEINS,

BLE & b EWAEERAE Tk 4E & 72 Schwann #ifg O
BENSHMZEOBEE RIS LEL R, SRKayo
preservation T{HFF L 7= Schwann #ifg OB % A
7z,

X Bk
FEE-ED b BHEMEOLEE L BERE. OF
w4 7ut—Yy Y ¥4, 522-28, 1992,
Mackinnon, S. E., et al. : Nerv allograft response :
A quantitative immunologocal study. Neurosurg.,
10 61-69, 1992.

by

2)

" M REREEWAR BE X
B OMEHEENBE RS, BEEMETLHE
BELWONEH,

g2 M REEATRAE THE E—
@ DMSO EERERITHY, IREDET LR
BHEODBEBEEVEEZETHOLTYT .

® HEEOETE2ENET2REZLIE, BER
HI 2T TR, BRENCEER Y LESNHL L
2 3 TRMATCT A WhY BHIREFEOAERIZE
SR (HLoMEEET 5) KEBIETERVLESE
ZET.

=l HEWAY FERE—R

1. BBK-8EERECHLT

SEBBEEMAIOBRE R ThRhofh, graft
O3 & OSERIEROERG & graft OB E BT
2 7 kb, donor @ Schwann MifE»{EME S L7z
# A - T3k recipient @ Schwann i Bt &,
BHAMZ MR LBE T 2 BESb»E L, 18
HEE D graft 5% % E Rtk recipient QHENT LD
I3 RiEAR EBhbh B 2D, SHRITEETITA L
SEAIESC b HEET L 72\,

2. BEEKRERIETFERE—SECHLT

O DMSO FHIC & W HFEESMET Lz &L Q&S
HYET.

OBEREDTA7 T Iy ik > THIREROE
TERERTETHS LE2D, JOHEC L DFURN
ETT 2 EOIRIEATL Y 2?2 &L 5—40C
~—60°C TEERLET 5 2 LIk D MBENERAKE

LG
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EBTeondcw, LB OMRSEFELES AT HEECHART IR TH 5,
CREBEEWHLEEZOLNDS. LL, bhbhD{To %72, MRBAE T Schwann $iHE & %R 5 A
> —1°C/43 DWBSHEE T % Schwann X O EER BETFTIETATHY, EEHEBRBHEE3IER S,
BIChUCEHE LIS PICELLEBELTW S0,
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An Experimental Study on Cryopreserved Nerve Graft

Soichiro Ito, et al.

Department of orthopaedic surgery, faculty of medicine, Tokyo Medical and Dental University

A study was conducted on the optimum DMSO concentration, preservation temperature, and the
possibility of reduction in antigenicity in the cryopreservation of nerves.

Experiment 1

The sciatic nerves from Fisher rats, which had been preserved in 109 DMSO at —80°C for one
month, were transplanted into the sciatic nerves of BN and Lewis rats to form 10mm bridging graft.
Untreated nerves were also transplanted in a similar in the control group. From 3 days to 12 weeks
following grafting, specimens were collected from the transplantation site, imbedded in epon, and
examined under light and electron microscopes.

Experiment 2

As in Experiment 1, the sciatic nerves of Fisher rats were cryopreserved in 0, 10, 20, and 30%
DMSO at —80°C for one month. For another group, the same specimens were preserved in liquid
nitrogen for one month. They were transplanted into the right sciatic nerve of Lewis rats to form
bridge grafts measuring 25 mm. A sham operated group and a group with isografts served as the
controls. After 3 months, nerve regeneration was observed by using evoked electromyography (for
latency and amplitude) and under 800 X light microscopy (for the examination of axonal diameter and
density).

Result and discussion

Satisfactory nerve regenetation was noted in the specimens that had been preserved in 30 and
209 DMSO in liquid nitrogen, followed by those preserved in 10 and 209 DMSO at —80°C but no
statistically significant differences were noted between the experimental groups. It is concluded that
preservation of the nerve tissue in 10 to 2096 DMSO at —80°C is effective enough when storage is
limited to several months. Lymphocyte infiltration occurred even when MHC was matched. We
believe that antigenicity is not reduced completely even after cryopreservation and the Surving
Schwann cells resume protein synthesis, which further potentiates antigenicity. However, graft

Key words: nerve graft, cryopreservation, Schwann cell
Address for reprints: Soichiro Ito, M. D., Department of orthopaedic surgery, faculty of medicine, Tokyo
Medical and Dental University, Yushima 1-5-45, Bunkyo-ku, Tokyo 112, Japan.
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LATENCY
R/L
¥R 7 -------------------- R
i %
IR SR - /
05 N=5) o |N=6]  BN-otned] =g
b

SHAM OPE. ISOGRAFT (OXDNSO  T0%DMSO  20XDWSO  30%DMSO
77}—soc [ ]-180C

Fig.3A  Latency.

AXON DIAMETER
5- R/L

0 4
SHAM OPE. [SOGRAFT (Q%DMSO  10%DMSO  20%DMSO  30%DMSO
Za-soc [ _]-180C

Fig.4A  Axon diameter.

% =

cryopreservation 3Hifg % BEEME X /- $EE
TELDIERINTFETHY, HERERLLT
—HIZ 0.7~1.5%DMSO & % \»> i glycerin 23\ &
N5, EMBEESEOMEITH 55 DMSO JEE A%
BN, bbb IE#EERE S L % T2
Z ik h DMSO 2B L 7. R AR O R 1F
i0.7%DDMSO BEHHL T2 L OWEL D
370, KEHRZOLOORFCE I D BRE
@O DMSO WEZTH 25 L FR L. £71-—-130°C DL
ETEEBROREDE L L v T D K ARTEEI 1k E
EREEVLETH 35S, BRI OB E PR

151 AMPLITUDE
1.4 R/L

0 ] g . 7
SHAM OPE. ISOGRAFT (XDMSO  10SDMSO  20%DMSO  30%DMSO

Fig.3B  Amplitude.

AXON DENSITY
R/L

0
SHAM OPE. ISOGRAFT (%DMSO  10%DMSO  20%DMSO  30%DMSO
780 D—IBO"C

Fig. 4B  Axon density.

FRE—BUCHEETHTOTIRE VL, &5 KEE
FPTCORETCREHT2DMSOBEL I VEWEA
BEM TR RV EEZ T, EBRER» 5 12—180°
C30%, 20%DMSO #7785, R\»T—-80C10%, 20%
DMSO REEHOMEHEENSRWERICH 2, LrLEE
FHERICIE NS ORI KER L, H» HHEED
BRER 51 —80°C10~20%DMSO H#72 CRIE X %2
59,

i, BRERETAL I VHEENMET 52
EEEAFFL 2D, MHC B~ T 3588 TH ) /38
BHEEHEGL Lo, WESRER S Schwann #il
OTFEMHIREFEL, £FELIOMIERS v 7 &8
PHET L EHCHESERB 30 ELSN
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5. Lo LSBT 5 2 BE ORISR
BEIN 3 » AR IESSROBREBYN L EY
bROOGNB L, BREBROBESEAL VD LE
T recipient @ Schwann $iig b LAY E 1 10 7248
HAEAT B Eds, BEMBIHBEEEEMRL T
U % z i donor @ Schwann 1§23 2 354 X G aHS
EUTHHEMROBERR-NBLELZSNS, L
TeiS->T, FhE COMP T RENEIFEHHET 5
», B % i cryopreservation TRE L 72 FE &
MHC ©—2§ % recipient iZ i3 20 FENER)
TH»I.

X B
1) GHEE—B0 il | BAEME OLEE: » BAEEGE, 04

RA O —Y e ) AR 5 12208, 1992,

2) Vincenzo S, et al.: Human neuronal cell viability
demonstrated in culture after cryopreservation.
Brain Research, 473: 168-174, 1988.

B2 M RERY HHE W

—80C R L —180CHAETHBENICEN D o 72
Tl A7 FTERTZBY ZEUENAEL
BEBTTH B E 728,

m % REWA FHIE—H0

BAZ LM, EM & 4 #8iCH D, BRI OEEIREIR
REFTHS. &7, —80°C & —180°C SRETHEBM L
ZRMRERERRCIIZ LA ER L, FEHCOSR
LIzBD TH5,
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Treatment of Nail Bed Loss with Split-Thickness Nail Bed Graft

Genzaburo Nishi, et al.
Department of Orthopaedic Surgery, Aichiken Koseiren Kainan Hospital

Ten cases of split-thickness nail bed grafting from the big toe in the treatment of nail bed loss
were reviewed.

Of the 10 treated nail beds, 2 with subtotal nail bed loss and 4 with partial nail matrix loss had
almost normal nails, 2 with partial nail matrix loss had moderate nail deformities and 2 with subtotal
nail matrix loss had severe nail deformities.

No deformities occured in the graft donor area.

Split-thickness nail bed grafting is the accepted method of treatment for the subtotal nail bed
loss or partial nail matrix loss.

WRIBIRE L, TUROKIEBOAHDL DB 248, TIEE
EATE E 7o i 2 h £ D RO/ % & L KB

bhvbhik, TiE CIIURKIB RS BLEIEE D6, TRMEEIRELTWRHB 28 TH -1,
LT, BREED S OTUROEBBEETY, I GHEEL L TEREFOBRH 2 0IEREEMED &
ROBESHMOFTHECIE L TELT» 2 2 & e DH3 848, pulp DXRIEEMHED DB 236, IEA/RED
LTERZYD N, ERMONOKEERTREANH -
7. bhbhid, 2 OKR S R4 U % Shepard” O

T L &

Table 1 Split-Thickness Nail Bed Graft

Ulesi— B & DR O S BB EIT > 7: D T gf;fsms "

75, Sex 8 male

2 female
¥ % Age 16~59 yrs(range)
§ 27 yrs(average)

ERR3E 1L A X0 TUROXIE 2D fBREEE Affected Side Right 3
HLT, TROSBEMELIT - EMIL 108 TH- Left 7
J o Affected Digit Thumb 2
fo. WEBNEZHE 84, 2, FR/RF16F LD 59F, Index )
S 27.3 . BEISA 3B, 72 7B, IR Midde 3
218, wHE24E, T3S, BB 2, MELHETH- Ring 2
Fo. JTURDIBBHFIC DV CiE, T RBE IS 5 Litde 1

Key words : Finger tip injury, Nail bed injury, Nail bed graft
Address for reprints : Genzaburo Nishi, M. D., Department of Orthopaedic Surgery, Aichiken Koseiren Kainan
Hospital, Yatomi-cho, Ama-gun, Aichi 498, Japan.
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Experimental Study of Allogenic Peripheral Nerve Grafts
The Effect of Cessation of Short-term FK 506 Administration in Rats

Yoshiki Okuda, et al.
Department of Orthopaedic Surgery, Kyoto Prefectural University of Medicine

In peripheral nerve allograft, the use of an immunosuppressive agent is one of the way of
reducing nerve rejection. We have already examined the effect of a new immunosuppressive agent,
FK 506, on peripheral nerve allograft on rats and good renervation was observed without any serious
side effects.

This study was designed to know the effect of the cessation of FK 506 after nerve regeneration.
FK 506 was administrated for 8 weeks after sciatic nerve grafting. Then we examined the his-
tological changes in the center of the grafted nerve at 2, 4, 8, 12 weeks after ceasing FK 506. At 2
weeks after cessation of FK 506, cellular infiltration was observed in the epineurium. At 4 weeks,
cellular infiltration was observed also in the fascicle and some regenerated axons were detected. At
8 weeks, lymphocyte infiltration and large non-myelinated axons were observed in the extended
subperineurial space. At 12 weeks, rejection reactions were reduced and good renervation was
observed. From the results of this study, many of the regenerated axons won't be rejected in spite
of the rejection reactions due to the cessation of FK 506. It is concluded that short-term administra-
tion of FK 506 will be effective in keeping regenerated axons alive in the graft.

s Ey Z.
U o® I HEATO BRI REROBFE 2RO T

#10% 25 185-190, 1993

Lirl, B

FERORE W%H%JE’%LEPH:LZ & 2 FEMEOES

FIFE TR T 2 IEHIHIFI OFIR Ic o v T ik DT IEERR S D

WEREH—LERBRIEONT

THEFATY > (Azt) (1) ¥ 7axR) > (CsA) VIR, %\Ebnﬂonu FK 506 55 0%
(2, 3, 4, 5, 6) BFAVIKBRYR LY, MHC HERRFENCARET L e,

(FEEBESTR OBZ0 28z, BEMESN
EIEFERSTEEAC b BRI EEL T
PRSI TVE, bhbh b U assH FK
506 % 0.5 mg/kg/day EBEH®EL T, 7 v +AERHE

] i

ACI rat (RT1%, 200-250 gw) o 4 & ##% % 25 mm
BHL, %7 ¥ —VEEET, MHC 2 major mismat-

Key words :
Address for reprints :

immunosuppression, FK-506, electronmicroscopical study, rat
Yoshiki Okuda, M. D., Department of Orthopaedic Surgery, Kyoto Prefectural University

of Medicine, Kawaramachi-Hirokoji, Kamigyo-ku, Kyoto 602, Japan.
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ch ¢#H % Lewis rat (RT1!, 10-12 384y) O A FfifE
ERAEL 72, BAHERAIIT 3 20 mm O RIBEER L, F
AT FEEMSE T 12 10-0 Nylon %% BV TR FEGS
WA RS L7z, itk FK 506 2 HERERHRLS L
7o, BE5EZ, PHERICLYD, BRRERZMSLE
HFoMBEEENBLN L R/NESEETH S 0.5mg/
kg/day & L7z, 2 - HEESHRIBERFAEZEAL, &
FBEECELTw3 2 L2 EBFENS L UEREEY
FiziEzR L ¢, BESEmiArR s B L L1,

<FARBAE RIS >

‘o, Fubg 2, 4, 8, 1238 (& 3E) 12T,
FUT Y —VIHRBETFIC 2% 87 KNV AT LT E R, 1%
TN =TT R, 1M EEREERC CEREE
%, MHEL 7, FBH%, B ORERE, 1%4 R 2
v LRSI CTREER, TR VEIBL L, PRERE
WEOEEEY R 2EEL, MV A YTV —HER
T, HFEMEC CTRELL, & o EHEMNOEE
IS REEL, BBy 5o 7 VSR O ERE S
1T, ERIETFEME I THEL 2.

< MAEFHREA N X 5 MR >

WEd bR, R 2, 4, 125828 WT, T—F L
FREF PSS AT E D vy 7 7 U VEBIEREAL
TR R MG L, WEESEREY -5k
DELfES, £FE L CGEEETEMEC TREL L.

¥ ES

<HHAGFHIRRET >

TR (Fig 1-A, Fig. 2-A & B) ¥R A
DBEEORE.RD, #RRNNDME D—Ei IE
WHIEERED 25, SROFEMBIEET 5. 1B
MR D BB OBEIZIZ L A CED S iz,
[EIREER OB R ERERT R T, RO B R
AN, WROFEREGTT, SHOEHES L VERMH
BEPED L, HRPRIEBEFTEH2VEE LHET
AL, AT A EE > Tz,

Hhikfg 2 EEF (Fig. 1-B) | BEMlRORE 2R,
R HRERN CEETH S, F R MBERE T
REL D HEEL Tw 3, MERMICEIR LI <,
HBROEMGLHZ VRO 6NT, F < OHEEMEIZ
FERLTWS,

ik 458K (Fig. 1-C) BRI ORE = R
RCRD, —EROMEIIEME L, IS % myelin ball
BROL, Ins0FREL CHBEDOEECAHRED
PSSO 2MEOAFECBLTELWL, Larl, —

FCHBRISOFRER2REZVMELFEEL, 0Ok
5 BIMETHNEORELEDS T, AEOEEES
BET, HBOEHERED O,

ik 83 (Fig. 1-D, Fig. 2-C & D) : MR E A
OB IR HA L, BEOINE LR © 2 295,
FETEOHRERD 5, L HRENICETET 58
RERGIIRD L Tw 38, BEMEML, AEEHE
EEHWHEL O/MERERTEYD D, BEEIC THRBRE
DEEE BRI TS Y, AL AR TEC
R U 7B O T SRR L U O oNEk, ma-
crophage DREEFD 5, F LRI ITBWEEIE
HFIoKE L, EEOLEMRICIIFED &k WEREM
BROEELTWS, MEHEOBRTIZY v/ BROBHE
ERD D00, RIFTEERTRK E R T ARG
HLFET 5,

Wik 1238 (Fig. 1-E, Fig. 2-E & F) [ R FHE
BEOCIEZETHOORBETEIEN. TWE, ¥
THERANCEMEORINERS 52, MR, &
FERGIPL, ZLLOFEMB LAY, AUEERK
JIGEERLCw2, EEHTHERABEOBEE L E
Btk xRz, LIS L Twa, BRI
W BIRRHE O i BRI O W SRV B EEEE D S 6
N, T4 8HERFIZBWTED S W KEOMEER
PFLEL Tl L FA—E A b ic %, HERMNI
WRIFZBEERE TR { OBEMR 2D 225,
o OMICIIBESMEDBESTED 3,

< IMEFHFRRT R >

B L B BREMEEEA N OB B IIEE
a3, VhO s MERINMCTFET 2 /M1ER &
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-4 BTERSMEROBE SRS, NMERTREY
T 2 HREREECIR > THUET 2 I8 HK D
L, oL A4 MER &G 2 RO Bk OMmE o4
EROLEIERE. Iho0E bR 128 BWTHE
VEE#HROMEBRIGISBER L2 L1255,

% &=

[EREFRE AR W3 3 2 S HNHIF R B3R D v
T, Zalewski (2), Ansselin (3) &% CsA #&5hjF
#E D, EHEKICSET L —BEELSTED S g
SRR, RN L EREEE T E LT, —7,
Yu (4) 3 CABSHLEE, EEZEEHZH00,
donor H3E D Schwann M EHEA B &, O
BiBEs LU 555, 0% host 3k Schwann #ifdi
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Fig.1 : Transverse sections in the center of the grafted nerves. (X50), A: Eight weeks after
grafting. Little cellular infiltration and good renervation is observed. B: Two weeks
after cessation of FK506. Cellular infiltration is observed in the epineurium, but most of
the regenerated axons are preserved. C: Four weeks after cessation of FK506. Some
degenerated axons are observed in the fascicle, but many of the regenerated axons are
preserved. D : Eight weeks after cessation of FK506. Subperineurial space with cellular
infiltration extends but many regenerated axons are observed in the middle of the
fascicle. E: Twelve weeks after cessation of FK506. Subepineurial space become
narrow again and little cellular infiltration is observed. There are many regenerated

axons in the fascicle.

LD FREBEBSER S NV EROBEEEET L
Tw3, £iF Mackinnon (5) X CsA 8854, 12
SE F THRERERHAR R ICHET L, Frazier(6) 128 # B
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Ft+45edH B, F7z, Mackinnon b CsA #5711k
BB THERAKETOMERBO®WELIICE
WSRO IR KE OB S D 5 WK
WROEEZRDTBY, hEllEz0BOH:
LR OERTHZ LEEEHLTWwE, biubild
EfE DA F b S BIE B W T ERAREH 2R
o, 12 B2 B THBE»IERE R AR OBHREOTE
iz, B 5 < Schwann {8 F 7 1288855 L
CTOEMRISOFER, Bifid b b stripping & host
i Schwann #ifdic & 2 FEEHBEREBIEC b O LE
Zohd, ZhsorRikbhbid Mackinnon &
LERBEICI>TCDALONTZARTHD, oW
HEFE I DRORF 21To Twizw,
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Experimental Study of the Tendon Repair : 3rd Report
—the tensile strength after tendon graft with dogs—

Hiroyuki Tsuchida, et al.
Department of Orthopaedic Surgery, Yamagaya University, School of Medicine

Biomechanical study of the tensile strength after tendon graft was examined focusing on the
vascularity in the tendon.

Method

We used canine flexor profunds tendons in vivo for tendon graft model. The proximal part of
the tendon graft was vascular area in the tendon and the distal part of the tendon graft was avascular
area. The grafted tendons were repaired by double loop suture method and were examined at 1 and
3 weeks after surgery. We used teflon coated polyester suture thread (POLYRON). The tensile
stregnth was measured by the load cell machine which is made by Ricoh.

Results

1. 1 week after surg. (n=5) -avacular area: 2316g (std. dev. 490g)
-vascular area : 2163g (std. dev. 536g)
2. 3 weeks after surg. (n=4) 2777g (std. dev. 237g)

Conclusion

According to my previous report, the tensile strength of Tsuge’s suture method using nylon was 2192¢g
at lweek and 3011g at 3week after surgery. So the tensile strength after tendon graft repaired by the
double loop suture method using polyron was as same as the strength of the simply repaired tendon by
Tsuge’s method at 1 and 3weeks after surgery. The grafted tendon repaired by the double loop suture
method using polyron will be possible for early passive mobilization such as Duran’s or Kleinert’s method.

Key words : tendon, biomechanical study, tendon graft, tensile strength, avascular area
Address for reprints: Hiroyuki Tsuchida, M. D., Department of Orthopaedic Surgery, Yamagata University
School of Medicine,2-2-2, Iida-nishi, Yamagata 990-23, Japan.
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Fig.3 The tensile strength at 1 week after surgery
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Fig.4 Tensile strength at 3 weeks after surgery
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Experimental Study on Healing Process of Human Flexor Tendon Injury
by Tissue Culture
—— Immunohistochemistry with anti-BrdU antibody —

Satoshi Matsuda, et al.
Department of Orthopaedic Surgery, Shinshu University School of Medicine

Human flexor digitorum superficialis tendons were cultured and analyzed with light microscopy
to examine the process of tendon healing. The tendons were cultured for 3, 6, 9 days, and 2 weeks
and then harvested and re-cultured in the medium containing 5-bromodeoxyuridine (BrdU) for
additional one hour in a shaking incubator. The tendons were fixed, and then sectioned, and stained
by labelled antibody indirect method to visualized the BrdU in the proliferating tendon cells.

Some tendon cells were labelled with BrdU. Not only the cells in epitenon and endotenon but
also some mature tenocytes within the tendon substance were labelled at 3, 6, 9 days, and 2 weeks
of culture. The cells appeared on the cut surface at 6, 9 days, and 2 weeks of culture were labelled
and the labelling index of the cells on the cut surface were 3.3+3.1% (n=8), 8.3+2.0% (n=8), 0.5+
0.9% (n=10) respectively. This study indicates that tendons have the capacity of self-proliferation
which may be highest about nine days of cluture evidenced by the labelling index with BrdU.
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Key words : human flexor tendon, immunohistochemistry, 5-bromodeoxyuridine
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An Experimental Study on the Healing of the Flexor Tendon
— Effects of Tendon Drying on the Tendon Properties —

Yasuhiro Yoshikawa, et al.
Department of Orthopaedic Surgery, School of Medicine, Keio University

We have previously reported that tendon drying increased the adhesion caused by the gap
formation of tendon. In this study, we observed the effects mainly on the physical properties of the
drying tendon.

Materials: The third digits of 182 broiler chickens were used.

Methods : (D The weight of the excised tendon (20 mm) was measured every 3 minutes.

@ FDP was left exposed for 0, 30, 60, 90 min. in the room and was marked on the drying region.
(We divided them into each drying time group.) The digits were immobilized in tension reducing
position and the length between markings was measured at 1, 3, 6, 9 weeks. Then the tendons were
served for macro and microscopic studies.

® After the same management as the method @), the physical properties of each drying tendon
were evaluated with load-elongation curve using AUTOGRAPH.

Results: (@ The weight of tendon decreased almost linearly and achieved to the plateau about
409 weight at 150 min. after drying (Fig. 1).

@ The length decreased until 3 weeks and then increased gradually. But 90 min. group did not
recover to the first length (Fig. 2). Adhesion formation and enlargement of the tendon were seen at
3 weeks in the 90 min. group (Fig. 3A). Hypertrophy of epitenon at 1 week and proliferation of
connective tissue between the collagen fibers at 3 weeks were observed (Fig. 3B).

® Most of 90 min. group were ruptured in the overstretching pattern. Maximum load in the
elastic region (LE) and elastic modulus decreasd until 3 weeks and then increased gradually. 30 min.
group recovered to the nomal level, but 90 min. group did not recovered (Fig. 5, 6).

Conclusion : The changes of the physical properties were reversible in 30 min. drying. But they
were irreversible in 90 min. drying with immobilization.

Key words : experimental study, tendon drying, physical property

Address for reprints : Yasuhiro Yoshikawa, M. D., Department of Orthopaedic Surgery, School of Medicine, Keio

University 35 Shinanomachi, Shijuku-ku, Tokyo 160, Japan.
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Fig.3A Macroscopic findings (90 min. group at 3
weeks) Membranous adhesion and

enlargement of the tendon in the drying
region were observed.
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Adhesion from Flexor Tendon Surgery
—— An Animal Study —

Masaya Nakamura, et al.
Department of Orthopaedic Surgery, Kansai Medical University

Intraop and postop hemorrhage has long been considered a cause of tendon adhesions. To
prevent this problem, bipolar coagulators are commonly used. However, there is very little known
regarding the relationship between hemorrhage and tendon adhesions with use of this modality. The
purpose of this experiment was to define the influence of hemorrhage to tendon adhesion, and to
compare biomechanical results with meticulous shrp dissection, the addition of bipolar coagulation
in chicken flexor tendons. Ninty-six White Leghorn chickins were utilized in this study. The
sublimis excised and the profundus crushed with a hemostat cramp. The foot was immobilized in a
cast for three weeks after this operation. The chickins were then separated into several groups for
two parts of experimental studies. Part ] were designed to evaluate the relation between blood
around the tendon and adhesion formation. Sharp dissection of the flexor tendon was performed,
then the chickins were separeted into two groups. Wound closure was followed by : Injection of 1
ml of blood into the surounding of the lysed tendon [Group A]. Injection of same amount of saline

[Group B]. Part II were designed to evaluate the relation between hemostatic effect by bipolar
coagulator. Flexor tenolysis was performed by sharp tenolysis with addition of bipolar coagulation

[Group I]. Group I was subdiveded into three subgroups depending on the frequency of coagu-
lation. The fifteen chickins served as controls as well. The foot was again immobilized in a cast for
the first week. The animals were sacrificed 2, 4, 6 weeks after tenolysis. Tensile testing and
calculations were made for maximum pullout force (MF) and rupture energy (RE). Part 1 results
showed that, control showed the lowest values for both MF and RE at 2 weeks. Although there
werelower MF and RE values in the control compared to the other groups at both 4 and 6 weeks. The
differences were not statistically significant. Part ]I results indicated greater adhesion formation as
the coagulation frequency increased. At 6 weeks, the results indicated approximately two fold
increase in MF and RE against control. Light microscopy findings paralleled biomechanical results,
with the leastfibrous tissue formation in control. These facts make us conclude that while hemostasis
may be an important factor in tendon surgery, harmfull thermal effects are more important and they
are cause of excessive tendon adhesions.

Key words : tendons, adhesions, hemostasis, blood, hemorrhage
Address for reprints : Masaya Nakamura, M. D. Department of Orthopaedic Surgery, Kansai Medical University,
1 Fumizonocho, Moriguchi, Osaka 570, Japan.
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EROZF LU 2. HEBEIRRECE, ThEh
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Table 1. Statistical analysis between Group A and Group B

2 weeks (n) 4 weeks (n) 6 weeks (n) total (n)
control MF 11.4+ 3.1(5) 11.8+ 4.9(5) 18.6+ 6.2(5) 17.1+ 9.6(15)
MF=N
RE=x10Nm RE 32.8+13.0 64.2+38.5 67.8+17.8 69.3+£43.3
Group A MF 12.7+ 4.7(6) 27.3+17.2(8) 21.4+15.7(8) 21.1+14.9(22)
(blood)
RE 37.8+10.1 955+61.2 77.0+63.1 73.0+56.2
Group B MF 165+ 6.8(6) 17.8% 5.9(9) 34.1+20.4(8) | 24.0%,15.8(20)
(saline)
RE 64.1£15.9 64.7+36.6 133.8+81.1 92.2+£63.7

Results expressd as mean+SD
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Experimental Study on the Adhesion of Extensor Tendon
—Prevention of the Adhesion between Extensor Tendon and Fractured Phalanx—

Hiroshi Arino, et al.
Department of Orthopaedic Surgery, School of Medicine, Keio University

Early mobilization is recognized to be essential to prevent adhesion between extensor tendon and
fractured bone in the hand. However, few experimental studies on it have been reported. We carried
out an experimental study on the effect of early mobilization on the prevention of adhesion using
chickens.

Materials and Methods

Omne-hundred and fifty young adult chickens weighing from 1350 to 2900 grams were used.

The middle part of the third phalanx was drilled and three additional holes were also drilled
through this hole by closed technique. Then, the fracture was made by manually.

The materials were divided into two groups; immobilization group and early mobilization
group. The plaster cast was applied to toe tip in the immobilization group. Immediate movement
of the PIP and DIP joints was allowed with limited cast in the early mobilization group.

A fiber cast was also applied in the both groups in order not to bear the weight on the toes (Fig.
1).

The animals were sacrificed at 1-6 weeks postoperatively. Radiological, macroscopic and
microscopic studies were carried out.

Result

Radiological findings : In the immobilization group, callus was observed in three weeks and bony
union was obtained in five weeks. In the early mobilization group, callus was observed in 2-3 weeks
and bony union was obtained in 4-5 weeks (Fig. 2).

Macroscopic findings: In the immobilization group membranous adhesion was observed
between tendon and fractured bone in more than three weeks. In the early mobilization group, no
obvious adhesion was observed. More paratenon proliferation was observed in the early mobilization
group than that in the other. In a separated group in which only the plaster was applied without

Key words : experimental study, adhesion, fracture, extensor tendon, early mobilization
Address for reprints: Hiroshi Arino, M. D., Department of Orthopaedic Surgery, School of Medicine, Keio
Uneversity, 35 Shinanomachi, Shinjuku-Ku, Tokyo 160, Japan.
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making fracture for five weeks, no obvious adhesion was observed (Fig. 3).
Microscopic findings

At two weeks, more reaction was observed in the early mobilization group than that in the other.

At three weeks, the loose connective tissue layer was found in the early mobilization group (Fig.
4).

The layar of the loose connective tissue in the specimens which were mobilized for five weeks
following one week immobilization was thicker than those which were mobilized for five weeks
following two week immobilization (Fig. 5).

Conclusion

Early mobilization is useful to prevent the adhesion between extensor tendon and fractured bone
in the hand.

& L & I

FROBHRIZET S HBROBE 2HIET 2720
WERES S WEEERIEETI 2R, EbDTE
Az Ths, Lal, INOETT L 5ERN
BHROBEFIBLEAEE SRV, SHEHbhbilid
FHEg R OF AR LT, EEEERTROME
BOEE W DT ORBRNIIR 21T - 1.0 T

15, b: Plaster cast and fiber cast.
Left; a chicken from the early mobiliza-

# # tion group

Allowing immediate movement with lim-

By Ry ko— REO—RZEOEM, 7 0 20 ted cast.

AEE 150 PR BT, Right: a chicken from the immobilization
group
Fixed with plaster cast to toe tip.

¢: A chicken may stand without bearing
a: After drilling the first hole, three addi- the weight on the toes.

tional holes were drilled through this hole Fig.1 Technique of drilling and method of im-

by closed technique. mobilization

39 —






AR DR 2 B ¥ 5 EERITTSE 209

TOERETEM I, EEBFcikiET, RgEiT
& 2~3 B THAL 2,

(FHBERIATR)

2 OB & T RERESECIREA, BAIOWS
CRESHEEBRIENA SN0, BERTE, B
HlichE HonT, TRBELLEMTH- . 3
BTEREEE bE, BEEESEECED SN D,

BEREERCRBAEE T, S » i EEEAH&D
BRI T Wi (Fig. 4). 638k % & FihESE
TIE, BEHOBREZESHEBOBII I ELR-T
Vs, EIEHTRIZEACESHBTED shilk
LTwi, 1EAEZRS EEHSEEL b0, 28
EE 5 EEEREL - 0L 0 E, BREOREEES
MO BEBED» - 7. (Fig. 5),

e

Fig.4 Microscopic findings (H&E 100x) Each
photograph shows the portion between

extensor tendon and fractured bone.

a : Immobilization group at two weeks.

: Early mobilization group at two weeks.

b
¢: Immobilization group at three weeks.
d

: Early mobilization group at three

weeks.

At two weeks, more proliferation of con-

nective tissue was observed in the early

mobilization group than that in the other.

At three weeks, the loose connective tissue

layer was observed in the early mobiliza-

tion group.
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a
a: A specimen from five week mobiliza-
tion following one week immobiliza-
tion.
b

b: A specimen from five week mobiliza-

tion following two week immobiliza-

tion.
The layer of the loose connective tissue in
the specimen from five week mobilization
following one week immobilization was
thicker than that from five week mobiliza-
tion following two week immobilization.
Fig.5 Microscopic findings (H & E 20x)
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Inhibitory Effect on Tendon Adhesion of Biocellulose-Hydoxyapatite Sheet

Yoshiro Satoh, et al.
Department of Orthopaedics Surgery, Aichi Medical University

We developed hydroxyapatite-biocellulose sheets (HAp sheets) to apply to adhesion blocking of
the tendon and its surrounding tissue. The sheet (50 or 80y thick) was made of acetobacter-derived
cellulose and synthesized HAp (0.3 or 0.2xm¢). Each sheet was implanted surrounding the tendon.
As controls, implantation of a sheet without HAp and sham operation were performed. Three weeks
later, the tissue with tendon was fixed by 109 formaldehyde and then processed for light microscopy
(H. E.-and Azan-stainings).

No impediment of the tendon repair was observed in all groups. The cellulose sheet group
demonstrated more cell proliferation in the connective tissue near the tendon and sheet than that of
the HAp sheet groups. In addition, the tissue was looser in the HAp sheet groups, where collagen
fibers were scattered, and sometimes included heterogeneous boundary layer. There was no distinct
infiltration of immunologicaol cells in the HAp groups. In the case of the sham operation, the tissue
surrounding tendon was markedly dense, where many collagen fibers were distributed.

Therefore, the HAp sheet groups were suggested to adhere more loosely than the cellulose sheet
group and sham group. The histological difference between HAp sheets was unclear. The HAp sheet
has a possibility of a tendon-adhesion blocking material.

=] ) MHE e HFE

NAFaFy 72854 (HAp) #5414 4 va— HAp v — M IEFBE R ERK LIz v —X (%4
A EREUEANA A EVO—R-F 74 by— (L Frxro—2R) & HAp fi/NER #BE U TIEEL 72,
THAp ¥— b EBT)RRRFEL, ZO¥— b OHEBE 2EEOREXD HAp BN Z AV, 2127854
AR IR 21T, RS L L MEROZ WA WIZ LD 2BEOE & O HAp ¥ — b
TERRGANOAREES 8 5Bk LT, CHAp &g R wWAA A2V —RAY— FOE R

Key words : adhesion-blocking membrane, tendon adhesion, Hydroxyapatite.
Address for reprints: Yoshiro Satoh, M. D., Department of Orthopaedics Surgery, Aichi Medical University 21
Karimata, Yazako, Nagakute-cho, Aichi-gun, Aichi 480-11, Japan.
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H-E Stain AZAN Stain
Fig.2 Cellulose Sheet (No. 5)
S ; Sheet
T ; Tendon

H-E Stain

Fig.3 Control

AZAN Stain

T ; Tendon
A ; Collagen fiber
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An Experimental Study on the Effects of Gelatin Membrane
for Preventing Adhesion after Tendon Repair (2nd Report)

Hitoshi Ishida, et al.
Department of Orthopaedic Surgery, Nara Medical University

In the case of flexor tendon injury alone, adhesion can be prevented by early controlled
mobilization. But immobilization for 4 weeks is required for a badly injured tendon with the tendon
sheath defects, fractures of the phalanx and vascular or nerve injuries. Crosslinked gelatin was
developed to apply to such cases as anti-adhensive membrane. In this study we observed the
reactions of the membrane for 8 weeks in rats and the effects on reduction of adhesion for 4 weeks
after tendon surgery in chickens.

Materials and methods : Gelatin was crosslinked under the condition of vacuum, low pressure
and 150°C for 24 hours. After sterilizing by ethylene oxide gas, the gelatin sheets were implanted in
the back of rats subcutaneously. At 2, 4, 6 and 8 weeks postoperatively, the rats were sacrificed and
the sheets were removed, fixed with 10% formalin solution and stained with hematoxylin and eosin
(HE).

Then the chickens aged 3 to 4 months were used. On the left third toe, the tendon sheath was
removed, the flexor digitorum profundus tendon (FDP) was cut and the bony floor was injured. The
FDP was sutured and wrapped around with the geratin membrane. On the right third toe, the FDP
was sutured alone. The chickens were sacrificed at 2 and 4 weeks postoperatively. The toes were
fixed with 109 formalin solution and stained with HE.

Results: In rats, the sheets were gradually absorbed at 2 weeks postoperatively, and had been
absorbed completely at 8 weeks. Histologicaly only a slight increase in mononunclear leukocyte
occurred around the sheets In chickens, severe adhesion was noted on the right toe at 2 and 4 weeks.
On the other hand, such an adhesion could be eliminated effectively by using the membrane.

PEDINEVRELDTERELINTWS, Lol

INEBEROFESREFRBECRESN, 128

zone I TOEHREGEERORE X, FOHNBE e MEMRIEE R CHOEBEE2H > B5 I 3E
CE>THL P OMETH - 72, BETRMERTHA Hrins,
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Key words : experimental study, gelatin membrane, adhesion, tendon surgery
Address for reprints: Hitoshi Ishida, M. D., Department of Orthopaedic Surgery, Nara Medical University,
Kashihara, Nara 634, Japan.
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Fig.2 Microscopic findings of the membrane im-

planted in rat (H. E.)
(4 weeks after

B: x200)

implantation, A: x40

B

Fig.3 Microscopic findings of the membrane im-
planted in rat (H. E))

(6 weeks after

B: x200)
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Fig. 4 Microscopic findings of the membrane im-
planted in rat (H. E.)

(8 weeks after

B: x200)

implantation, A: x40

B

Fig.5 Microscopic findings of the membrane
wrapped around the tendon in chicken (H.

E.x100)

(4 weeks after implantation, A: mem-
brane (+) B: membrane (—))
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A Biomechanical and Anatomical Approach to Extensor
Pollicis Longus Tendon Rupture

Satoru Saitoh, et al.
Department of Orthopaedic Surgery, Shinshu University School of Medicine

Radiographic, anatomical and biomechanical studies were performed to examine the extent and
site of the extensor pollicis longus (EPL) tendon entrapment in wrist extension.

With wrist extension, the EPL tendon was found to be trapped between Lister’s tubercle and the
styloid process of the third metacarpal, the base of the second metacarpal, the trapezoideum and the

body and neck of the capitate.

The biomechanical study revealed that the EPL tendon was caught in wrist extension beyond 90
degrees with the maximum resistance of 20 to 30 Newtons to be pulled out of the third extensor
compartment of the wrist. The tested tendons showed a mark of crush when resected from the hand.

The EPL rupture with the wrist extension appears to occur as a result of the tendon entrapment

at the wrist.
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Key words : extensor pollicis longus tendon, radius fracture, entrapment, anatomy, biomechanical study
Address for reprints: Satoru Saitoh, M. D. Department of Orthopaedic Surgery, Shinshu University School of
Medicine, 3-1-1 Asahi, Matsumoto 390, Japan.
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2. EEIFEIE
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Fig.1 A third carpometacarpal joint seen from
radial side.
The concave joint formed by the body of
the capitate (C) and styloid process of the
third metacarpal (3) approaches the Lister’
s tubercle (L) when the wrist extends. The
second carpometacarpal joint is removed.
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R o EIR L FE s iz, B2 hPE e/ #EREHE
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DI LR T Z eIz, VIR
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WiEREPR LICGRT, "v Y VEEFE TR, FE
TSR 85 B CHT 19 Newtons DB B D ki AR L 7=,
F 7T 2 FOWEIE 120, 140 ETERER3Y,

Fig.2 A second carpometacarpal joint from the

same hand as Figure 1 seen from ulnar to
radial.
The proximal ulnar end of the second
metacarpal (2) is convex in shape, facing
the concave third carpometacarpal joint.
The articulation between the second
metacarpal (2) and trapezoideum (T) is
located more proximal than the third car-
pometacarpal joint. The trapezoideum
contributes, however, to the extensor pol-
licis longus tendon entrapment because of
the V-shaped configuration of the second
carpometacarpal joint when the wrist
extends. The third carpometacarpal joint
is removed. L: Lister’s tubercle.
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Table 1 MAXIMUM RESISTANT FORCE OF
THE EPL TENDON AGAINST PUL-
LING OUT.
WRIST EXTENSION (degrees)
70 85 90 120 140

embalmed hand 8.1 18.8

fresh hand #1 7.0 325
#2 1.6 3.1 9.5
#3 2.6 7.4 237
(Newtons)
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Splint Therapy after Flexor Tendon Repair

Satoshi Matsuda, et al.
Department of Orthopedic Surgery, Shinshu University School of Medicine

Tendon adhesion and finger contracture after flexor tendon repair are big problems, and they
have not yet fully been solved. The purpose of this study is to compare the results of tendon repair
between patients treated with early {dynamic mobilization and those treated with immobilization.

51 patients (81 digits) were followed for more than three months postoperatively and were
assesed using the grading systems of the total active mortion (TAM) and the Buck-Gramcko system.
48 digits of 29 patients were immobilized for three weeks after flexor tendon repair, followed by
active and passive ROM exercises. The average % TAM achieved in this group was 67.5%. Their
average point was 11.5 point, including 24 excellent, 10 good, 3 satisfactory and 11 poor digits
according to the Buck-Gramcko system. 33 digits of 22 patients were treated with the modified
Kleinert’s method, and the average % TAM of this group was 91.1%. The average point in the
Buck-Gramcko system was 14.6 point, with 31 excellent, 1 good, and 1 poor digits. Digits treated with
the modified Kleinert method were statistically superior to those treated with immobilization. The
modified Kleinert’s method may have minimized tendon adhesion and finger contracture, and
appears better as the postoperative rehabilitation program than the immobilization alone.

To increase the passive DIP flexion force and to reduce active IP extension resistance, we now
place the rubber band between the tip of an affected digit and upperarm. When the elbow is
extended, the rubber hand pulls more efficiently the finger tip to the palm. With the elbow flexed,
on the other hand, the patient can actively extend the finger more easily since the tension of the
rubber band decreases in this position.
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Key words : flexor tendon, splint, Kleinert technique,

Address for reprints: Satoshi Matsuda, M. D., Department of Orthopedic Surgery, Shinshu University School of
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— 56 —



B REIEG R OEERE 225

Hotz, ZODbEFEICEEEE R0z d O 294
4818THY, Kleinert 3k (UM TFK ) #HfTL7cd 0
X2F3BETH-o72, ZThBIDNT, RENSI
#iIcoWTiz% TAM (MP+PIP+DIP) kb,
#12% TAM (IP) i & 2 HRFOHNRIESTMiE L
Buck-Gramcko 1 & 5 5l CLbigtRE & L 72, #ist
FIRRET I I3 N TGO tBE & vz,

] ES

FEROPNER % Table 1 12579, Bz % <, primary
suture, delayed primaly suture ¥ & & Jo—RESH
W ino fr, BIELSAL % Table 2 7R, zone 1D
Blps 40. 7% LB b o Tz,

% TAM i, EEETIZFEH67.5£25 4% TH5 D
wxt L, KITIREHI.IL12.3%TH-72. %
TAM i & 2 BARF OHB¥ & OFEME T O T
Table 3R 7. BEHD excellent 6 (12.5%),

Table 1 Injured Digits

good 18 (37.5%), fair 14 (29.29%), poor 10 (20.8%)
BThy, K s excellent 15(45.45%), good 15(45.
459), fair 3 (9.1%), poor 0¥ TH - 72,

Buck-Gramcko ¥ 0 fi#ix, BEEHEFEY11.5+
LAETHZOENL, KETRFH14.6+1.6 5T
# - 7z, Buck-Gramcko ¥ T DR #EiE Table 4 iR L
7z, EEEEDS excellent 24 (509%), good 10 (20.8%),
satisfactory 3 (6.3%), poor 11 (22.9%) $TH D,
K %28 excellent 31 (93.4%), good1 (3.0%), satis-
factory 0, poor 1 (3.0%) #ITH - 7.

Zone BlO—XIEEF| D& X, Table 5 2R L 7,
zone 11 TOREHEDY% TAM (3F 52.9% TH 5D
XL, KETHTE 94.1%TH - fz, zone I~V T
Y BB 82.5% TH B DextL, K¥ETiFEY
97.2% L TN BRICHBB RS - 7z,

Z B
fRiE % O FHREENREE & LT O Kleinert g i3

Table 2 Zone of Injury

Kleinert’s method | Immobilization
No. of patient 22 29
No. of digit 33 48
male/female 26/ 7 35/13
suture/graft. 27/ 6 40/ 8
thumb 3 8
index 8 12
middle 5 11
ring 7 11
little 10 7

Kleinert’s method | Immobilization

Zone 1 5 9
1T 14 19

Jill 2 0

v 1 0

v 9 15

TI 0 1

TII 1 4

TII 1 0

Table 3 Result (%TAM)

Kleinert’s method Immbilization
Excellent 15 (15/0) 6 (6/0)
Good 15 (12/3) 18 (17/1)
Satisfactory 3(0/3) 14 (11/3)
Poor 0 10 (6/4)

Number of digits (primary suture/tendon grafting)
Table 4 Result (Buck-Gramcko)

Kleinert’s method Immbilization
Excellent 31 (27/4) 24 (23/1)
Good 1 (0/1) 10 ( 8/2)
Satisfactory 0 3 (2/1)
Poor 1 (0/1) 11 ( 7/4)

Number of digits (primary suture/tendon grafting)
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Table 5 Result of primary and delayed primary
repair in zone II and zone [[I~V (%

TAM)
Zone 1I Zone [~V
Kleinert 941+ 7.6* 97.2% H.4**
ener n=11) (n=11)
52.9421.5* 82.5+20.1**
Immobilization (n=15) (n=15)
(*p<0.001) (**p<0.02)
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WBHES e m BB I, DI EH S zone & DT
UTOKBEOMRBFEABETFH 2 b0
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FDP Wil DiggE 05 &1 FDP 0 & 25 &9 51l »
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John A. Dent, David I. Rowley

Department of Orthopaedics and Trauma Surgery, University of Dundee

Evaluation of a Continuous Passive Motion Machine
(A Study the Excursion of the Finger Flexor Tendons)

Eiji Yoshida, et al.
Department of Orthopaedic Surgery, Asahikawa Medical College

The Continuous Passive Motion machines for the hand have been commercially available, and
used in the aftertreatment of flexor tendon injuries. This study was aimed to evaluate the usefulness
of the CPM machine for the finger flexor tendon lacerations. The finger flexor tendons were exposed
in the cadavers and their excursions were measured when finger tips were moved passively.

These measurements were taken in the various positions of the MP joints. Effectiveness of a
roller at the distal palmar crease was also evaluated. 45 degrees of flexion seemed to be the optimal
position of the MP joints for the CPM machines. The roller caused a remarkable change in the
excursion of the deep flexor tendon, especially when the MP joint was fixed at 45 degrees of flexion.

The anatomically normal finger tip movement can be obtained when the roller was settled at the
distal palmar crease. The main shortcoming of the CPM machine was the inappropriate direction
of finger tip traction. This type of CPM machine should be improved to be equipped with the roller

apparatus in order to obtain an anatomical movement of the finger tip.

WA, R ERE R, BERC CPM 2 Anbohns &
3o T &7z, 429 CPM #ERE O MP B 0fIE,
LR DR EIEEE, fELEOET | FAER CIZEER K
4> THL, FEREE A CFRERERROEER
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Atz F, HIBEERICEE O R WHTREE K 16 ko 16 F
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B, fBREEEMENICE L, TEOWEES

HRERHU T2, BEL M,
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11 MP Bggfig, BEEEL, HEEEE 0", 457, 90,

R FESHETO roller DER, ThHD,

e S/NEET, DEORHEEORERZLE
03 BTV, ZOEETHML /2. 72720 MP E3&i
EEELBEE I, BEREE 05mmErd I £
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Toronto Mobilimb Z 7, RfEH» 5/ EE TOM

Key words : Continuous Passive Motion Machine. Finger Flexor Tendon Cadaver Roller Distal palmar crease
Address for reprints: Eiji Yoshida, B.L., M.D., MSc. Med. Department of Orthopaedic Surgery, Asahikawa
Medical College, Nishikagura 4-5, 3-11, Asahikawa 078-11, Japan.
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A Study of the Results in Extensor Tenolysis

Kikuo Kondou, et al.
Department of Orthopaedic Surgery, Nagoya Ekisaikai Hospital

The purpose of this study is to compare the acquired ROM by extensor tenolysis among the
groups classified by the difference of injured tissues and sites. We had 86 cases, except for thumb,
which were treated with extensor tenolysis in last 5 years. All cases were classified into three
groups by the difference of injured tissues as follows: Group A ; laceration of extensor tendon (16
cases), Group B ; open fracture (35 cases), Group C; laceration of extensor tendon+ open fracture (34
cases), and into four groups by the site of initial injury as follows: zone I ~1I (17 cases), zone [[[~IV
(30 cases), zone V~VI (27 cases), zone VII~VII (11 cases). In zone I~ no significant difference of
acquired ROM was found among Groups A, B and C. In zone V~Vll acquied ROM of Group C was
less than the other two groups (P<0.05). Acquired ROM of zone V~VI was 54 +17°and was the most
among the four zones (P<0.01). All cases were divided into two groups, which were cases with skin
defect and cases without it, and the acquired ROM of the two groups were compared. Acquired ROM
of cases with skin defect was 41+17°and that of cases without skin defect was 31£10°. Statistical
differefce was found of the two groups. In zone I~ we had better keep in mind that acquired
ROM by extensor tenolysis is small range regardress of the extent of the damage. We could get good

results in cases with skin defect because we covered the skin defects with skin flaps.

F L & I

(HEEFRERIEEAT 1L, (RS, By, EEXELRL
ONMEHB 2 WIFENS OEHBEFIOWE,S ) NE
Y & CO—EDORFER, (FREEE L FEKCA s
HROH2HEHCLELEHITTAFNCH S, Ly
U R REIEEIT I & 280 BB EE GEE) o
WTOREFELAERY, SEbALNITEE S FE
R DR AR BERIEEMT B & RIS S & CHREL ~LEIC
WEE DWW TR L -0 TlhET 5.

MEBLUHE

iBF 5 AR (1988-1992 4F) W HEfT L 7o (R RIBES)
i3, EHEEVLREEERRE 86 (B 7646, L 9f)
HD, EYEGUF (5F~T2F) Thot, ZEE
H R O% 2 As 47 F, 71 2 145, $EE - GIA
1241, ZBELBH, ZOMAFITH 7. FIEERIC
BT &G L 72 69 BITIZIET 42 B, thF5 1761, #i
e 1FTHY, FEITORBBESHNL o7,
F oA ORRE £ Ao 2o ERH R 2 51 41 T3 zone
I (0), zone Il (241}, zonelll (441), zonelV

Key words : extensor tendon, tenolysis, fracture, laceration, skin defect
Address for reprints: Kikuo Kondou M. D., Department of Orthopaedic surg, Nagoyaekisaikai Hospital, 4-66
Syounenchou, Nakagawaku, Nagoya, Aichi 454, Japan.
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(11 %), zone V (84l), zone VI (15 ) zone VIl ( 1
%), zoneVll 10 F) THY, zoneVI, IV, VI, VO
Eiz%hodz, 202 HHHRRIBO 1460T1, BE
T (—RBERITS B, ZREERIT6HD, iIF
R 2 EEEABHE I AN THOA T, KEXIE
#1536 BT, IEEEERE 15 B, RATE# 11 41,
Tl F RN 7 B, ARG & BERA 3N THLA
Tz,

S HETREEE 85 4% ZEROBEEBAIC 6 B
SHEL, 5 FEHOR—HEBHEGEI O T DR KBS
BOHEE (UTREYEE) 2R % L, EMERER
B (24 B1,7238 40 1 10%), BEBUEHT + REKHRE (11
#5160 ; 22%), (R EIRMTZIRE (8 51,7103 41 .
8%), (HFFRREIZ+ B RIEEE (84173141 26%),
RGBT + BB ITEE (1761766 B 5 26%), {HES
T+ BERCE AT + S RABEE (17 81,756 1 5 30%)
THY, BEREVPKEERAEESE N2, E
AR B 7 <, TB1E zone B BEIBER & o+
5k, zone V~VIT2THI21%E /R B E L, RV T
zone JII~IV#A3 30 B 17% T d - 7z, zone FIl {8 5 it &I
BEE & SR EBRNOBRCL VRT3
&, zone | ~IVTEBREST ORFIBES % {, zone
V~VIITIE i R « BRI O & HER 3% v o 72

231

(Fig. 1), BB % & 512 zone FIIZ 3T #n 7
NOBEC X 5 EETER (TAM) & &EE (@
%) wELmL 7,

{55 2 R B A O BT

1 B R RAER I & 9
FRENTBY, HWEROE LI ST 372\,

2 . BAETREES <, BAETERE ATHT O U N E ) T
NBEEERTHREI L,

3 HROMBONKEAVEIE L, FRAOBETw
5.

4 1 B¢ motivation H3E,

5 BEBEORHRTH 2.
NS OERENT TR SN TRITHIZ R
BEMTOMEIC & 1375 & 2\,

BRELUER

HMEREE T, BREAISE <, BT
DGR OBE B E 2 BEBRT TH o,
~IViZ zone I ~ITiZ sk U C BESIBEATET O AT B 13
NS VRS, EETEBICER Lo, B+ EER
IBEE T zone TMI~VITEEIE L D (57 R #IE=R 1
KEREL2EMHT 2 L5 RERRHD,

zone [II

oo,

Number of _ H + ! Laceration of
Site of tenclysis cases; : 1 extensor tendon
initial injury g‘gé“mb%ngf” E"n‘g,’;ssgzﬁo + : — ' -+ i Open fracture
Zone
I—1 17 / 148 1% 88%(15) q Zone I —1I
Zone
M—IV| 30/ 174 17% 50%(15) Zonell—IV
Zone o
V—VI| 277132 21% 1(?1)/0 38%(10) ZoneV—WVI
Zone ok 185
VI—VI| 11/ 90 2% | er 73%(10) ZoneVI—1I
Fig.1 Extensor-tenolysis ratio in each zone of initial iujuries.

1) The number of oprations for lacerated extensor tendons, fractures and the combined

injuries in the last 5 years.

2) Number of tenolysis cases/Number of operations x100%
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232 T EARE- b
Nurrer of M o
N - e R, e Lt | e B S |
nitial injury lgan 3 eay M acuqire Mprove il iniury| tBnolysis cases, i
[Em‘_s“'r‘m) before tenolysis by tenolysis degree] ¥ initial injury [Extersor "ab] th)deefgre Ttém:lysis L'Ayeal\gngl(yjsbig acugired dggﬂg‘ﬁg
Zone 10 * . 219 205°
I—1 9% 198 Zone 5 s N
(18%) [12%] -1 | (14%) 182 [ 9%}
Zone 11 * . " 193 s
T—w | (11%) 158 [13%] |[|zone | 4 162" 180
0—N| (33%) [ 8%]
Zone 2 o 253°
6 0
V=i | (4.0%) 19 [34%) Zone 2 . 250°
o v—i1| (25%) 77 (28%]
Zone 1 o o)
| (21%) 212 [33%] Zo‘r;ue_ al o
Fig.2-A Results of extensor-tenolysis cases in Fig.2-B Resuts of extensor-tenolysis cases in

open fracture with skin defect.

B ES D B RSB D, K LBORK
EbREoNnl, zone I ~11 & zone MI~IVOR Iz ¥E
B, MR ERoz 3R shidr oz, zone [~V
TREMEF LD, WERIENI»oz (Fig.2),

AR IRRE TR, S BIth, SR80 6 &)
HY, BEHEOTENIRIZ L D zone TH 200080 £
Hoir. zone VTOHBEZSHI &% L, WFn b EEE
BETELRECONBRESE N EREEDORAT
Hofz. TDzone TORBEF T MW L RIFTH -T2,
fHEp AT + 7 B R I8 T3, zone V~VID R &IEE
T3 42% EEL SBITH 7z, zone VITIZ5 BB
BANE S WEE T 4% L EMMHRRRH L LB LT
INE LB, B O BN T 231° & BREFTH - 7z (Fig.
3.

BB 3T -+ RSB R T3, zone HI~VIT DR
BRI E ) o 7z, zone lII~IV & zone V~VI% &3

open fracture with skin defect.

* @ P<0.05 (Student’s t test)

% : TAM after extensor tenolysis-
TAM before extensor tenolysis/TAM
of nonaffected site x100%

3 b, zone [I~IVC IR IEESE L2 FEL T8
ET20T, ZEFORBKA L BITHMEZ—HL s
D, FERTOmEID & < BB OTENRIT 150"
IN& o Tz, zone V~VITRBHESE IA = EE
TENE 517, MBI 247° L, L b k& oz, (#
HREA+ET+REEREREOBABEE L zone V
~VNITEHETH - 7= zone VI~VITIX % B ge, L%
AT WL, zone VIO 3 F i BT % e fetl
25, zone VIIOD 3 iz = IRAOBBATHT LT Lo fe.
zone V~VI& zone VI~V % k4 3 &, BHERTO
HIEHEL X zone VIIVIIT 192° & K & vas, EEETENE
WKWREBE P - (Fig. 4).

2EF % zone [ ~IV, zone V~VID 2 D DIBEL

Number of
e of — [ ] woan TAM  ||sie of |amense 1 [ o sonlysis
Site_of extsnsor . after tenolysis |'[initial injury[teosis cases| Mean TAM Mean ROM acugired [Improved
initial injury |1BOYSS CasesT ppoan TAM glean M acugired (Improved (Extensor- before tenolysis by tenolysis degree]
{Extonsor- before tenolysis y tenolysis degree) tanolysis ratiol
WE ratio)
Zone 0 Zone 1 o g 222
- 195 p7
1—0 I—0 [ [17%) [10%])
Zone 2 . 207° "
181 E 1 237
I—N1 [ 9%) [14%]) Zone 201°
° m—w | (25%) [13%]
232° .
Zone 5 o 9 5 o 231
142 90" | Zone 193
V=V | (15%) [34%] I 38 | [14%]
245° 233’
Zone 1 o Zone 1 o
223 p2’|
I—VE| ( 6%) ] [ 8%] i— | (17%) 174 [23%])
Fig.3-A Results of extensor-tenolysis cases in Fig.3-B  Results of extensor-tenolysis cases in

laceration of extensor tendon.

laceration of extensor tendon with skin
defect.
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s of Mean TAM INumber of
site of extansor 1 . afterntenoiysis kite of evereor | [ ] rf?earnt;exxsis
nial injury |[f00S 5595 Moan TAM Mean ROM acugired [impro nitial injury [tenobsis cases | ean TAM Mean ROM acugired {Improved
Extorsoc: before tenolysis by tenolysis degree] {Extensar- before tenolysis by tenolysis degree]
torlysis rafio) ltenolysis catiol g
Zone 1 N 214° Zone
_ 191 P3°| ! i— 0
I=T| (5% [ 9%]
Zone 2 o 173°
*177° 147
Zone 10 *50° 177 I— | (11%) [ 9%)
I—V | [50%) [10%]
*p g0 Zone 9 * . 187
Zone 4 5 247 158
* gp0 v—v | (60%) 1%
V=V | (40%) 196 [19%]) oo (el
° 214
Zone 2 . . 237 Zone 6 o
VI—VI | (29%) 212 [ 9%] VI—VI | (75%) 192 [ 8%]
#* ! P<0.05(Student's t test) # | P<0.05(Student's t test)
Fig.4-A Results of extensor tenolysis cases in Fig.4-B  Results of extensor tenolysis cases in

laceration of extensor tendon with

open facture.

Acquired ROM(" )

NS

!
|

501

1

Laceration of
extensor tendon

Acquired ROM{" )

laceration of extensor tendon with
facture and skin defect.

Fig. 5-A

Open fracture Laceration of sob
extensor tendon
—+Open fracture B |
NS I No significance(Scheffé's method) |
ROM acquired by extensor tenolysis in -
Zone 1~IV. All extensor tenolysis
cases were classified into three groups -
regardless of skin defect.
Laceration of Open fracture Laceration of
extensor tendon ¢_a|>_<toensorftendon
n . 1
AL 53 o & oW BB, (RS, MR+ pen fraclure
BB OSHO=ZECHEL, BREBC X 3BT * : P<0.05(Scheffé's method)
Fig. 5-B  ROM acquired by extensor tenolysis in

B R L7, zone [ ~IVTIRERCER o
7z, zone V~VITH, HERE+BEEEIT XMoo=
B b L CRAE I X 2 EETEE N o Tz
(Fig.5)., MEXBOBE CEGSTEE 2 KT 2
£, FEREOZWEIZTE 41, H3HIEFE 3T
BUZRRD SN o7, KEKIBEHITREFRT®%
Bl OBAESIELED L EE LN, 188
MR BfR 2 { zone BB AT, & BT 5 &
zone 555 6 Ty KE M7 (Fig 6),

Zone V~VI. All extensor tenolysis
cases were classified into three groups
regardless of skin defect.

k4 & &

1. BAEREEEESASVWES, BIERT
Tld zone V~VIic g b S - 7o,

2. BEHER, zone 1 ~IVTREIREIRFICS L,
zone V~VIIC ik REHZ E BREITOEHE®S
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Acugired ROM(* ) | \

50~

I 1

Zonel —1 Zonell —T¥ ZoneV —VI ZoneW—VI

* | P<0.01(Schefié’s method)

Fig.6: ROM acquired by extnsor tenolysis in
each zone.

o,
3. zone V~VIITIZ, EErREEE & BEREIT& 0
DREAMAE L 2 BEFEEII NS 2 - T2,

EAME -

4, BEMBBIBIE L < zone Bl BEIBESHE & I
W5y, BRI X EBTEN T zone V~VIT
BbRKE»oT.

" R HEEGRERE BRI

DIP BA&TERIC 8 & REE O34, central band
OHETEEBEL CHEEL T, X Y MEs] v
TH DIP OHBEPTRSDOBEVEEAONE T,
central band DfFE H 1 0 I8 RE % 5T£ W EH
HETHEEST 2HBEIEHD ERATL LI ?

| & AHBRESERERAR EEEAM

lateral band & central slip OfEARE TREL T
V) 5341 lateral band release % JE&IEE - RIRH /T
52 E P D 9D, central band OfTEDR T
FTEHEL £9. 2T DIP 88e ki hidE
HizDbOPEEAER?SH 3 EBnE T,
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EIRFEELBERSRIFERE

+ & E.rh + % 5
OB B H =
WX R

Post-operative Management with Dynamic Splint after
Extensor Tendon Repair

Akira Tsuchikane, et al.
Department of Orthopedic Surgery, Shinshu University School of Medicine

In spite of the fact that extensor tendon injuries are very common, little attention is paid to
post-operative management compared with flexor tendon repair. The traditional method of post-
operative management following repair of extensor tendons is to splint the hand with immobilization
for three or four weeks. When the static splint is removed, extension lag may be noted at the MP
or PIP joints because of adherence to the extensor tendon. In an attempt to reduce this complication,
we treated extensor tendon injuries with early mobilization using by dynamic splint.

Thirty digits were treated with early mobilization in 21 cases (15 males and 6 females) of
extensor tendon injuries of the hand from 1989. Operative methods were such that there were
primary suture in 7 digits, delayed primary in 4, tendon transfer in 8, tendon grafting in 11 and the
other in 1. With the exception of fractures and ulnar shortening, we started early mobilization
utilizing palmar splint within two weeks. The technique consists of active flexion against passive
extension by rubber traction.

According to Buck-Gramcko’s criteria, clinical result was as follows: 20 digits were excellent,
7 were good and 1 was satisfactory. To evaluate the merits of early mobilization versus traditional
immobilization, statistical analysis of %TAM (total active motion) was done in each operative
method. Delayed primary suture and tendon transfer showed no difference between early mobiliza-
tion and immobilization but tendon grafting was significantly different (p<0.05).

{EGRIEE S ERRES & S AT
[R%E &7 Z L8P0, BERE I~4 BEEED
BEENTONE ZEBEWL, L Lo —EEEN
£ U3 LAEBERD - DIEN, CrFHOETH
EUTY, WET2OOOEERIXEL kT 2
s, BEFERBEGOHEL L LT early mobiliza-
tion OFRAMEIRIA CREENT WS D, SHEbhvbh
BAEEOE 2 FR @RI b EAL, TicEBAgoMH

HRBEEE %12 dynamic splint % > T early
mobilization T 72D T* D HE L HBRPHET 5,

MNEELUHE (Table 1)

1989 o 6 B THEL L HBRIBGD S bRk
EHATU 7RG 21 B30 F8 (B 1541, &6l T,
AN I EMSSEY Tzonelll 148, zone V. 4
#5, zoneVIl 13%#8, zoneT II 348, zoneT Il 4

Key words : extensor tendon, dynamic splint

Address for reprints: Akira Tsuchikane, M, D., Department of Orthopedic Surgery, Shinshu University of
Medicine, 3-1-1 Asahi, Matsumoto, Nagano 390, Japan.
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Dynamic splint % fv> 7o (AR RS E R OB RF ik 237

#5, zoneT V53 ETH- %, ZEERE KRS 12
8, B TBH 18 48T, K THMEONIULIEE R s
fE 8 ¥5, BEEEOImEITIRAR 418, RA 318, Kien-
bock % 2 18, SUMSE T 11BT, 1BleREETHHED
EFIFEH LV NV THEL Twie, FMk i pri-
mary suture 75, delayed primary suture 4 1§, &
FEITHT 8 18, IEREAENT 1045, T 1ETH -7 B
BATHT IR AHE (A R AR W RIEER MR 2,
T DORIEME R I/NMNEEE RSB EBITL
fo. BSHEMIEEHR LR, WISMEHRCEE
L. 2E»6FMECORFZOALS8 A, F
W43 HTH- 2.

B BRI 1% Buck-Gramcko ¥ % F V> € 2Efi L 72,
% JzaiFk 10 AR HBE TR U e BRIB e E
BOFEEF 21 18O %TAM 25HHIL, tREEZHNT
TSR HEBOR R U 7.

BEEREOER

FBITEE 4, #EiERBEEE T 3 REHEN
EHEAT U B0R B TREMERR 23BN, TR
#7305 B iz, MP BIETE R i iz TE M flexion
block %% L, P HE&iOHEEM, TAoERIZL3
fEHRONHHRIFEZFHGBL 2. W4BED
controlled mobilization ®#, palmar splint &%
LCHEEBERF L, ERADEFTIIEEE
WAL EESTH mini-screw 2F AL, MWEICHE
EDHEETH - Bl TCREEDOHITEEA T3,

& £

Mk 3 » AU AL, BEFRERGETH - 72 19 4l
28 $812 T Buck-Gramcko &% v TG T %
7o 72 (Table 1), excellent 20 #8, good 31§, satis-
factory 13¥§C, poor DIEFIZ %2 H - Jz, satisfactry
OEFHIBR L BITEES bOTHo 1z, WRBIORK
WETE{M 3 primary  suture 3 X Uf delayed primary
suture TIHBRLFID 1 Fl% B T3~ T excellent T
HY, BFREITHTIE excellent 73 4, good 78 3, &

TEHETT 12 excellent 5 6 ), good 234 TH Y, Wx
BATRERERIIRENMEN Tz, RG], B4
BEMT 72 & OBINFM 2 BT L Bk - 7z, BIEE
{EEEEmEC N LT, %TAM 2Bwi-HetEiE e
Tt delayed primary suture i X JERITHIE TIZTW
BEOMHEAFNAEEE 2RO R o720, BEHE
M T 5B LT DERBETHREFHNEEEELHD
7z (Table 2),

% -3

RSBEERO%EE & U T Kleinert $%, Dur-
ane 32 2MEEE L, FIENROEREEHBE LTEL
BELTETWEY, MEHRIZESR L T~ zone VI
TELCCHEERES VLR OBEENDP VN EEZ SN
TEH, HHEREEEROEREECHL TIEFHEM, &
BEiBIAI CH¥ Y AEEZIT) 2L B—REUTH
2, —/iEMEEEOBEM L RIS R TS
B, HKECEL T 2RHEEL 2 LEHR T
NTHF-> LTHEBEE L dkv», 2L T—ERED
£U % L WEIRHIR O &% &9, pinch J7, BHOET
PEULIENDD, 2BELEZRBOMANLEL,
HEF2*RTI L bbb . BOTHIOSIERL,
Evans®, Chow" & 3 #HfEMBHEMAB LT L T
controlled mobilization #fTWEFLEREEZHRE L
Twa, bhibhdbRERFIAL, FEACINZ TX
D FE OFEEEO R WRIBFI N L T b i EEER
1= dynamic splint %35 L, early mobilization iz &
LEBERICAE R MIT L T A7z, early mobilization
BIOERER IO REFTH - 7225, Mgl ciig®
EMHETROREN PP AR TH - 2. WixEs, B
BATH AR R K & <, By b3
UL, SRR A2 ENEREEZ 615,

E %€ ¥k & early mobilization §fl % i+ 2 & B
HEMT T 3BT 1T early mobilization 2MEN T w7z, B
BHEMETHRICEROBEER TRIEER T LEFO
BEABRF 2R LTAL CBOBE LS EEL
shaEHEELMEOROMACLEZEEZONS

Table 2 Comparison of immobilization and early mobilization cases (% TAM)

immobilization

early mobilization

n %TAM n %TAM t-test
delayed primary sutute 5 89.4+10.1 4 85.8+20.0 N. S.
tendon transfer 88.3+11.8 8 87.1+15.2 N. S.
tendon grafting 11 64.3+11.5 11 787+ B4 p<0.05
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HBAEDFEE Lo, REEMETT 5 2 & I mEihL
D&Y, BELEHRBCERLS 2 FICEES
B IEVERETH S, KEETHCIHETS 2K
TREFASD DT &b o KRS A OB LB OR
HEBINRBCHZZ EETREE L, HETELIHIE
LEeEZSN, MEOMEEEZREULERT
B wh RN,

SEb b I FRIE F 7 30 HEAL, MP BIgERE
JEHIfiZIZ T flexion block %% L7-»8, MP B#i%
BEETNETHEWELIHREDL H 2%, FHEOHMA
HUDERIZ L > THOBERE X excursion H T &
B30T, SHESEINCE C T2 B E i,
E R 2 L, B L T T ENEELEZ 3,

3 & &

21 6 30 HE O w BRIB R EGEE R OB
& L, dynamic splint 24 L /- early mobiliza-
tion & AT U7z, BRIREHMIZBER R TH - 7208, &
W BREHEMIE T 1% early mobilization # i3 & E 45
WHARTHERBEL T,

2 £ X ®
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FEDRENTERDS A FIv 7 ATV T
&, FLEXTION BLOCK MR & 1T E L7243,
bbb DRBRFEREE 2 2 L ZIEMEM O dHHIpR
BB EEZ TR TT 5,

B % FEMNRERENAE 14 &

FE B 1A v 23 tensionmeter & F Vs T Zone VIIT
YIEE L /- extenor DA ZEEL 2L 25, H30°D
FEEEIY AL TIFHE % full flexion LT b tension i
PO THETGETh oo, Liedis TEFIC LT
12 MP BE&io flexion block 3T EE:E 2 3,
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The Classification and Treatment of the Dislocation
of the Extensor Tendons of the Fingers

Hirotake Samejima, et al.
Department of Orthopaedic Surgery, Tsuchiura kyodo Hospital

Traumatic dislocation of the extensor digitorum tendon are uncommom injuries in patients
without rheumatoid arthritis. We experienced 24 cases of dislocation of the extensor tendon without
rheumatoid disordor. We classified these cases into 3 types, spontaneus, traumatic and congenital.

Spontaneus type : 15 cases. Causes of this type of injury were slight stress as snapping finger or
throughing a wastepaper. It was identified that on exporatory surgery in 13 fresh cases, the thin
superficial layer of the sagittal band were ruptured just radial to the extensor tendon and the palmar
part of the extensor tendon were detached from the deep layer of the sagittal band. One or two
stitches were placed between the deep layer of the sagittal band and the extensor tendon. Reefing
of the ruptured sagittal band to the radial side of the extensor was also done to stabilize the extensor
tendon.

Traumatic type: 6 cases. Causes of this type were direct blow or forced flexion of the MP joint
as a result of a contusion. In 4 cases of fresh injury, the superficial and deep layers of the sagittal
band were ruptured at a site several millimeters radial to the extensor tendon. Reattachment of the
both layers of sagittal band was done.

Congenital type: 3 cases. These cases had no evidence of arthritis or trauma. On flexion, the
extensor tendons of the index, middle and ring fingers in both hands slipped off ulnarward as the
fingertips approached the palm. These 3 cases had a tendency of subluxation of shoulder joints. In
these cases no surgical treatment was needed, because there was no apparent discomfort for the
dislocation of extensor tendons.
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Table 1 Spontaneous cases

Case | Age Sex $1t_e of Cause of injury Period f_rom injury Treatment
injury to surgical repair
40 F R Long Crumpling paper 8 days Local repair
2 48 M R Long Weight bearing 5 days Local repair
withfist
3 26 M R Long Hitting ball with bat 7 days Local repair
4 27 M RLong Snapping the finger 20 days Local repair
5 14 F R Long Unclear 1yr Repair with junctura ten-
dinum
6 17 M R Long Hitting forehead 8 mo Repair with junctura ten-
with finger dinum
7 40 F R Long Weight bearing with fist 8 days Local repair
3 62 F  RlLlong Snapping water 3 days Local repair
9 56 F R Long Snapping between 2ldays Local repair
index and long finger
10 35 F R Long Crossing finger 8 days Local repair
11 56 M R Long Dusting of pants 8 days Local repair
12 49 M R Long Snapping the finger Local repair
13 45 F L Long Snapping between Local repair
index and long finger
14 62 F R Long Snapping water 8 days Local repair
15 61 M R Long Unclear Local repair
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Table 3 Reports of congenital cases

Levy 1921 52M
22F

Fitzgerald 1939 22F
McCoy 1968 15M
28F

Nagano 1969 12F
Maeno 1986 40M
Sasaki 1988 14F
Oikawa 1989 14M
Qur case 1 1993 36M
case 2 1993 6F
case 3 1993 19F

Familial cases

L 2.345 th. finger
RL 345 th. finger
RL 2.34 th. finger
R 2.3 th. finger
RL 3 th. finger
RL 2.34.5 th. finger
RL 1. 345 th. finger
RL 2.3.4 th. finger
RL 2.34 th. finger
RL 2.34 th. finger

A case affected Multiple joint of both hands which was reported as a spontaneus case

\ Baitoh \ 1989 \ 95F

RL 2.3.4 th. finger —|
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Spontaneous Rupture of the Extensors

Seiichi Hirasawa, et al.
Department of Orthopaedic Surgery TOHO University School of Medicine, OHASHI Hospital

We would like to report 29 cases of spontaneous rupture of the extensors. Between 1983 and 1992
this report covers 11 male cases and 18 cases involving females. The ages varied from 14 yrs till 78
years with average being 50 years. The cause for fracture of the lower end of the radius involved
9 cases; Rheumatoid arthritis involved 9 cases; Rupture due to fall involved 5 cases; overusage of
arm resulted in 4 cases etc. With reference to radius fracture all cases concerning EPL rupture
resulted in very nominal dislocation and furthermore even after the bone healed the rupture occurred
in very short period of time. From this one can conclude that this may lead to damage to the tendon.
In case of rheumatoid arthritis ruptures of the EDC of the ulnar side we have observed majority cases
of multiple ruptures.

TREATMENT :

The treatment in case of EPL rupture, tendon transfer of Christophe brought about good results.
In case of EDC rupture despite side to end suture treatment given to the EDC next to the ruptured
EDC lax of Extension was noticed in most cases.

@ L » I

{EEEE O & TH 2t Mallet #8103 11328, fib
W HSIRARITIEC & 2 BB R B R OB - R
o TESTBIEBASNT B,

S, bihvbitid Mallet #8%2 k< 2 SEFICD
WTRE LIRE T 2,

x 2
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Table 1
Material
Male 11 cases Right 15 cases
Female 18 Left 14

Age of injury 14~T8ys
cases (Ave. 50ys)

107

1

5 i

0 20 4 60 80ys

EEHEMEREE, 1988 £ 4 H 27 A&EE, BERuR
B EECEETCF 7ABE. 5B 12 BX 7A v v —
VELS B 26 BH¥ 7R aHkkE, BEREERG. 5 H
31 AABY, HF LR CLBEOFESTE 2o
7. 6 A3 BYUBRlCHBMIR -7z, 6 88 HZE
#% 42 B2 EIP o £ 2 BT 21T, 4 BEOEE
2iTo 72, W 4E5 » HOBELE, fullmotion TH -
7o, MEECEHERTR ReHEY 2 e, sudEid L
THEERD B0, REMRICZLL, BREECL
ZEMIC Lo TEL D ERbLT.

TOX I RBIFBEECTEMNZOBHD, B2,
7 76, A4 5, B OREETIX 14 FH 5 62
&, iy 48 FT2HI EPL B TH - 7z, follow up
BliE3s»HEDS&E, 3y B2ETH»H)TH-
jz. (Table?2) X, BifroWZE TOEBMREL
LT, 3ELD BFEZbIoTWS,

RA Wk » TEUTHERIZDWT

EG 77F L FERWHEBRE L 2BHER
LOBERET S, SHRMEEEH v~F, A5 5 EMH
BREE, 1989 4F 11 A 29 HZRIHE s FE O MED kK
%< 7%0, 3EM%O 12 A 20 HFEM %772, EDC
-V, EDM £zl L, VEOBEMBESLHEL T»
fo. TR 24 104 B, % extension lax 5 U

Table 2 Extensor tendon rupture by fracture of
the lower end in the radius

Male 2cases
Female 7
Right 5
Left 4

Age of injury
Period of follow up

14~62ys (Ave. 48ys)
3m~ 5ys (Ave. 31m)

BPRRREL TV A2, ADL FXxR iy, MEksEn
TR 2HER Y synovitis 23 & & R, —Ef W& fibrinoid
necrosis BSFEH SN B,

ZDEIRCRARESTECLHBAR I BITE
Zihid 1 8 T H W, ERIZ5 14, BEER
EPL 2 &, fhix EDC 14 &, EDM 1 ¥ - 7. EDM
BVH5, N33, M2 3 BTH -7z, follow up HifE
WBaxBEDAFEILH, FH2FE1 2 ATH- Tz,

(Table 3)

-7, BEI & > TEUER], Overuse itk > T
EUTHERE S FIT, B4, 1H, EaLiE3:2,
ZEESI T IS 62F, FHLFTTHB, £f
EPLWiETH - Iz,

—F, FOBREERbN 383 4HThHo7z,

(Tabled) RTRERTFEEBEFELFAIEL T
7z,

Table 3 Extensor tendon rupture by rheumatoid

arthritis
Male 1 case
Female 8
Right 4
Left 5
Ruptur of tendon
EPL 2 cases
EDC 8
il 3 - tendons
{IV 5 }
A% 6
EDM 1 case
Period of follow up 4m~4y10m
(Ave. 2ylm)

Table 4 Extensor tendon rupture by fall on the
outstretched hand

Male
Female
Left
Right
Age 17~62ys (Ave. 42ys)
Rupt. of tendon

EPL 5
Extensor tendon rupture by overuse
Male
Female
Left
Right
Age 30~47ys (Ave. 41ys)
Rupt. of tendon

EPL 3

EDCIII 1

[ R

[SCRN IRt
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Extensor Tendon Rupture Following Osteoarthritis of the Distal Radio-Ulnar Joint

Yoshihiro Sugimoto, et al.

Division of Orthopaedic Surgery, Kohseiren Shinmachi Hospital, 137 Kamijo,
Shinshushinmachi, Kamiminochi-gun, Nagano 381-24, Japan

Eleven cases of spontaneous rupture of the finger extensor tendons as a result of osteoarthritis
of the distal radio-ulnar joint were studied. Seven were male and four female. Sudden loss of finger
extension hegan at the little finger in ten patients but at the ring in one. Radiographically, severe
osteoarthritic changes were present at the distal radic-ulnar joint in all eleven patients. There were
two types of characteristic features the distal end of the ulnar head. One was dorsal dislocation
or subluxation and the other was eburnation of the ulnar head with cavitation of distal radius, the
“scallop sign”which had a strong resemblance to rhematoid arthritis. Arthrography of the wrist was
performed in nine cases, In seven of nine cases, the perforation of the dorsal capsule were demon-
strated by leakage of medium from the distal radio-ulnar joint into the fourth and/or fifth extensor
compartment.

In three of twelve patients the distal ulna was exised and in eight patients hemiresection
interposition arthroplasty was done. In two cases extensor inditus proprius tendon were transferred
to the ring and little fingers. In one case, the ring and little fingers were sutured to the side of the
middle finger. In the other cases, free tendon grafts were utilized to restore the finger extension.
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Table 1 Clinical material
Case Age Dominant  Affected Af.fected Pain Time from Qnset Preo;?era_tiv
(years) Hand Hand Finger to Operation Complications
1 80 M R R IMR,L + 10 months Elbow OA
2 67 F R R RL - 16 days
3 69 M R R L + 22 days Elbow OA
4 80 F R R R,L ++ 22 days
5 73 F R R RL — 23 days Elbow OA
6 53 M R L IMRL + 5 years 1 month Elbow OA
7 71 M R R RL — 1 month 12 days Claw finger
8 68 M R R RL ++ 2 months
9 86 M R R RL - 1 month 3 weeks Rerupture
10 74 F R R RL + 5 months
11 32 M R R R,L ++ 1 month

CNBORIERGRE AR 1 flashl, Fi,
1 B/IME D BAKZL N U TRUEIC TR
L BBERTEHTESNBOBHBEMACH S, BITE
BEOIETT L FEIM L & U B A R BRI O 4MEE
BEOBERET 508 L REBEY 2 v T ikS
ERA L7208, BEED 2B OFiED,

X &R (Table2)

Mg X $44% i ulna plus variant, R EEOEE]
Biedzz v U WERA, REECOHRER, ulno-
carpal abutment %3 REBEOGH IR ERE
ERwEL OB R e, BMERBEHCOEE
Al & REaE OFARLFBR & ENBE s h
7z,

RIEME R 1 11 FIk 9 Pl BB FIREE T AIZR
TEEHEEAL TTo o, EMEREEAOERA
OFRHEEFIE D s, ZOR T HlciEmERRE

WhEZah, BERBEISEEINIEND 5
nirz.
TR HHXHEE Z R TREL 2. <08l
T, BMEEEHEAEMNTSZ IS5 CEL,
partment OFE /NI H SN, L -REERN
FECBHEL T, WERE ZRCEREL, H
ZURE OB B L T 5 g ORTEE R R EE R
e IEH OYIR 2% - TR DL S i
AOBEEEL Tz, EE/NEWDRO & OBZ
1460, BEAE/NMEESES L4, 5RERTRENZER
8fl, %L CTRNCOMMEHERAS 2FED o1
7z,

BRI T A B RREGE S LR EFREE
23 10 B, IS ES S RT3 & ARSI, & B
BOBHRGES OHEEHLE S 3P TH S5 (Tabled),

GHFEME U TRBEVEE 3 4], Bowers ®
Hemiresection interposition arthroplasty (LT HIA

5 com-

Table 2 Radiological assessment
Distal ulna OA change
Case Ulna plus Angulation Dorsal Ulno-carpal Distal Elbow
variant(mm) (degrees) dislocation radio-ulnar
1 0 5 - ++ ++ ++
2 9 20 ++ + 4 -
3 6 11 + + + +
4 7 5 + + + -
5 2 0 - ++ + ++
6 5 0 + ++ + +
7 9 3 -+ ++ ++ ++
3 6 20 + + + -
9 9 16 + + ++ -
10 0 11 ++ + + -
11 5 10 ++ + + -
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Table 3 Operative procedures
Follow-up Surgical methods
Case .
Period Tendon repair Menagement of DRUJ
1 3 years 5 months PL graft EDC (2,3,4,5) HIA
EIP, EDM
2 3 years 5 months PL graft ———  EDC (4,5-EDM) UH resection
3 2 years 6 months PL graft ——— EDM HIA+UH shortening
4 3 years 3 months EDC(3) end-to-side EDC (4,5) UH resection
EDM
5 1 years 10 months EIP transfer —— EDC (4,5) UH resection
6 8.5 months PL graft —— EDC (2,3,4,5) HIA+UL shortening
EIP, EDM
7 1 year 2 months PL graft —— EDC (4,5), EDM HIA +UL shortening
8 5 years 5 months PL graft —  EDC (4,5), EDM HIA+UL shortening
9 6 months Plantaris —  EDC (4,5), HIA +UL shortening
graft EDM
10 2 years 7 months PL graft — FF  EDC (4,5) HIA
EIP transfer —— EDM
11 6 months PL graft ———F EDC (4,5) HIA+UL shortening
plantaris —— EDM
graft

EDC=extensor digitorum communis, EIP =extensor inditus proprius, EDM =extensor digiti minimi, PL =palmaris
longs, DRUJ =distal radio ulnar joint, UH =ulnar head, HIA =hemiresection interposition arthroplasty.

Table 4 Evaluation of results

Case Wrist pain Grip power Wrist ROM %TAM/B-G
Pre Post R/L Pre Post Pre Post

(kg) Ex/F1 Ex/Fl Sp/Pr Sp/Pr Index Middle Ring Little

1 + — 20/18 20/40 60/60 80/80  70/80 89/E 87/E 81/E 66/G
2 - - 18/16 70/70  70/30  90/90  90/90 — — 96/E 92/E
3 + — 13/20 50/50 50/30 90/80  45/50 - — - 60/S
4 ++ — 12/6 30/40 60/50 70/80  70/60 - - 78/G 75/G
5 — — 5/7 80/70  80/70 90/90  90/90 — — 100/E 93/E
6 ++ — 30/23 60/45 25/20 90/80  60/60 71/G 81/E 77/G 73/G
7 - — 15/9 70/50  70/20 55/65  50/50 - — 71/G 78/G
8 ++ - 15/30 30/40 35/32  40/80  70/80 - - 83/E 83/G
9 — — 19/24 15/65 50/60 90/90  90/70 — — 78/G 80/G
10 + — 4/7 40/65 70/40  30/90  90/90 - — 88/E  67/S
11 ++ - 5/20 40/45  45/30  90/60  90/60 - - 58/S  58/S

L#T) & 8 it T 2. < A ulna plus variant @
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Rl LT, TR 30 BEE, MP B
EREMMTHIBEY CABEE L L, ik 2B L D MhE)
g, 32wl 4BL) EEMEEREL 2.

MEBAEORIEER £ UCFERESE, B, FEEs
TEEE & CIEEHEEE Y HAFONABESF OB
BERICHECTHEL .

8 (Tabled)

R ERERMI6 » A0S 54E5 » B TH 5,
EHBREEEIBRBENCBTAM TR DL,
Buck-Gramcko ¥ 5 ffi & #f5C L 7. B TAM ¥ ¢ i
excellent % 148, good #8155, fair 239 5T poor
DOEF L7 - 72, Buck-Gramcko 3 7Tt excellent
4310 #5, good #7311 35, satisfactory »3 4 $#5C poor i
o T,

FHESRER TR, WIICERBEHRZA T flids
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EEREE, AFEIE, 5 206-209, 1988.

4) Vaughan-Jackson, O. J: Rupture of extensor ten-
dons by attrition at the inferior radio-ulnar joint.
Report of two cases. J. Bone Joint Surg., 30-B: 528
-530, 1943.
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AR ET, Thb b tenosynonitis D FEHS K2
Drisk factor L EZ SN FTHLLRLLDTL
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KT 2) 2T EFBZTELONETH,
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Subcutaneous Rupture of the Flexor Tendon

Hiromitu Ekawa, et al.

Department of Orthopaedic Surgery, Wakayama Medical College

Eight cases of subcutaneous rupture of the flexor tendon were reported. Four cases presented

in this report were caused by direct destruction force, in another four cases, changes of osseous

structure derived from fracture dislocation were thought to be responsible.

In the group of trauma, their ages ranged from 28 to 73 years. FDP of the ring finger involved
of one case, FDP of the little finger involved three cases. The sites of ruptures in the operated
patients were one in the insertion, three in the tendinous portion.

In secondary group, tendon ruptures were caused by old trans-scaphoid lunate dislocation, radial
end fradture, fracture of hook of hamate and scaphoid fracture. Except of the patient who was
caused by fracture of hook of hamate, period from injury to tendon rupture was more than eight

years.

We operated six patients with four operative procedures:three cases with tendon graft, one with
advancement method, one with tendon transfer and one with end to end suture.
In the results evaluated by Buck-Gramcko’s method, five cases were excellent and one was good.

R TR, LR hasME T RIEE R
LD 3~5% L ENTWwE, Slabhibhiz 8 FlOTF
HETRETHAZERL -0 TN EE 2 N2 %5
&7 32,

EFRERER ORIk 20 (UUTF
primary B #g3) AH, SMBROBEMLERD S D
D (LAF secondary B L 889) 4 FITH %, primary B

(Table-a) DESIE, 28 F D 1 HlEERE 58 F~T73F
CIEER T o 7, ZEEERE L TEEREIC L B
LD 1, o—7%5[-K5, KEFR BN
WHHICE DD 3FITH B, BEES L UBEE

fi7kk, B8 FDP g L8628 1 41, /18 FDP, FDS
DFABEB 20 TH 5.

—7, secondary £ (Table-b) TiX, BHEIHMREARE
B HIRERA, BHEHET, BERERREY, AR
BEESHCRERELLONE 1HITHo T, BiES
B COMMIE, BREEITE S HEH Ik R
U 16IRERE SELUEERIFEREL T,

B> 5 FMTE TOMMIE 1 » BLLALS ¢ 4,
2 7 B, 20 L EDE 1A, FMEIEE L SERR
2HTH oIz,

Wi, RSN 3 B, SR RS, BATE

Key words : subcutaneous rupture, flexor tendon, trans-scaphoid lunate dislocation
Address for reprints: Hiromitu Ekawa, M. D, Department of Orthopaedic Surgery, Wakayama Medical College,
27 Sichibancho, Wakayama-shi, Wakayama 640, Japan.
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Table 1a
case age tendon type site
1. N. K. 28 FDP of ring finger hyperextension insertion
2.A.S. 73 FDP of little finger flexion against force tendinous por-
FDS
3. KA. 58 FDP of little finger flexion against force tendinous por~
FDS
4. Y. K. 68 FDP of little finger flexion against force unknown
Table 1b
case age tendon fracture period to onset
5 T.S. 47 FDP of index finger trans-scaphoid 10 years
FDS lunate dislocation
6. N. S. 69 FDP of little finger fracture of hook 8 days
FDS of hamate
FDS of ring finger
7. 0. T. 56 FPL radial end fracture 8 years

%, B TR ZNE N L HICHET L 2. B
L7z 6 BIOTTEIE I3, BEL69%0 5 97%, Fi
87.8%, Buck-Gramcko iz & 2 FHETiX, &5 7,
R1IFIEHBREOWEEBE LN,

FEGL i3, 2872tk BE XV ZELLRERE
FDP {Z1LETOMZEBITH %, ¥2hs, A5 DIP B8
HidmEaEEL, HiliZTETH- 7 (Fig. 1-a),
ch ot B ARER 1 I DB & ] L RT3 ER TH -
7o, BBXEEHETE, FREELERD T,

MFFRE LT, FDPBABER L Vg2 fE
., A3pulley H & THEMHEL T\ (Fig.1-b), FDP
# A 4 pulley W% 38 U RHIE W pull out wire g1z T
BIE L7z,

fifr#e 1 €2, DIP Bffw B E O BRHIR»EET 5
b O OEEIH 94%, Buck-Gramcko 3 T3 8 & BT
TREEEBE TS (Fig lc, 4),

TEFI3 1, 58 FLlE, v —TRE[-ELI LWL
Zig L fo /N8 FDP, FDS OFREE T OMAEF T
b5, WIBE, kM8 PIP, DIP BHiOE L~ B8
ThY, i, FREFRACBEOCER:L2RD 2

(Fig.2-a, b). %8B XEETR, FrREEmn s
»o iz,

FAHFF R & LT FDP, FDS i3 FMREH cre i
LTHBY, T tear mop ke 25 Tz (Fig. 2
-c). FDP flris% refresh 32 & gap 3k & Bk : cld
REBTHEETH - o720, BREHER % HfT L 72, .

Mg 1, A/NMEOTEIRI, AL 97%, Buck- % L 7oA miE FDP, FDS OBz <H 5, #130 &
Gramcko B:CREB L RIFRERTH % (Fig. 2-d, ), Hi, BFE VEEL, GFESERE L2, 920 45

ERF 5 W, 47 T B, BIEERFERE HIRERE K ARl & D ERIEOSELHEBTEEC RO b ADL X%

Fig. 1 a2l
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R B L Tz, PR 3E6 HE L b ATFIEPM
BRIy EVREEET IS K h YRR L
7z,

VIR, AFEESTHcEEREZEMMEmL, R
Tinei's sign 2§ 7z, 7=~15 PIP, DIP Bfi 3@ E DO
HES 2R 204 T, REEBHEITTETH-

(Fig. 3-a). Bl X#Rs L U=RIE CT &4 v fBlk
BOIEMER 2 e BREOEAGE ST stz
(Fig. 3-b, ¢).
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ORI FANDEINC I LTI 2 BT 28881
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Fig.3
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Brace Therapy of de Quervain’s Disease (Our method)

Hiromi Ogawa, et al.
Department of Orthopaedic Surgery, Nippon medical School

(Objective)

We studied the conservative treatment using a fixation brace for de Quervain’s disease by means
of electromyographical investigation of APL and EPB.

(Method)

We devised the brace for fixation of the hand of de Quervain’s disease in the functional position.
The brace fixed the wrist, CM and MP joints of the thumb, but the IP joint of the thumb was free.
We prepared brace that was optimum for the hand shape for each case and various occupations.

Twenty one hands of 20 female cases examined from 1989 until the present time were used as
subjects of the present study. The right side was affected in 13 cases, the left side in 6 cases, and both
sides in one case.

The age of the patients ranged between 22 and 69 years old, a mean age of 38.5 years. The
subjects were five postpartum women, three office workers, three nurses, one hairdresser and one
dentist.

Needle electromyographical study of APL and EPB under the brace fixation was investigated.

(Result)

The brace fixation period to achieve for relieving pain is ranged from 2 weeks to 10 months with
a mean of 3.5 months. Pain and tendernes of the lst compartment of radial styloid process and
Finkelstein test almost simultaneously improved or disappeared. The electromyography demonstrat-
ed that APL and EPB did not activate during pinch movement under the brace fixation.

(Discussion)

The etiology of de Quervain’s disease is generally regarded to be overuse of the hand.

However, the majority of patients are women, suggesting that a hormonal factor is involved.

The onset of disease is in the postpartum and menopausal period, and the menstrual disorders
around half of the patient examined, implicating the effects of estrogen.

Key words : de Quervain’s disease, brace therapy, electromyography, tenosynovitis, first compartment
Address for reprints: Hiromi Ogawa, M. D., Department of Orthopaedic Surgery, Nippon Medical School 1-1-5
Sendagi, Bunkyou-ku, Tokyo 113, Japan.
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A) Period of bracing (mean : 3.47M.).
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B) Bracing period to achieve for relieving tender-
ness (mean: 3.52M.).

Fig. 2
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B) Brace fixation period to be disappeared the
bulbiform lesion in 1st compartment (mean: 3.
43M.).

Fig. 3
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