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Bylaws of Honorary Membership (Foreign)
Japanese Society for Surgery of the Hand

Objectives

1. In order to achieve the objectives of the Japanese Society for Surgery of the Hand from an
international standpoint, as set forth in Article 4 of the Articles of the Society, the Society
hereby creates “Honorary Membership”.

Qualification and Application
2. Any person (s) eligible to become an Honorary Member shall satisfy the following require-
ments :

1) Be aged over 65 years old.

2) Is a member of a society for surgery of the hand of his or her country.

3} Has been an invited guest lecturer at the Annual Meeting of the Japanese Society
for Surgery of the Hand more than one time, or has made a significant contribution
to relations between the hand surgeons of our society and those in his or her coun-
try.

3. The admission of the Honorary Member (s) shall be evaluated by the Board of Directors
and then be approved by the council and reported at the General Assembly.

Rights of Honorary Member (s)
4. The Honorary Member (s) shall have the following rights.
1) Their membership fee shall be waived.
2) To receive The Journal of Japanese Society for Surgery of the Hand and other publi-
cations of the Society when they are published
3) To participate in meetings held by the Society
4) To make contributions to the Society’s journal and to submit papers for meetings
held by the Society

Duty of Honorary Member (s)
5. Honorary member (s) are requested to notify the secretariat of the Society of any changes
in the name, address, and other relevant data affecting their membership.

Notice of Admission
6. The Board of Directors shall publish the names of the honorary member with his or her per-
mission.

Appendix ;
1) Modification of this Bylaw shall be undertaken by The Board of Directions
2) This Bylaw shall come into force on May 13th, 1999.



Bylaws of Corresponding Membership
Japanese Society for Surgery of the Hand

Objectives

1. In order to achieve the objectives of the Japanese Society for Surgery of the Hand from an
international standpoint, as set forth in Article 4 of the Articles of the Society, the Society
hereby creates “Corresponding Membership”.

Qualification and Application

2. Any person (s) intending to apply for a Corresponding Membership shall satisfy the follow-
ing requirements ;

1) The candidate shall be a member of a society for surgery of the hand of his or her
country and shall be willing and be able to contribute to the development of the
Japanese Society for Surgery of the Hand.

2) The candidate shall obtain the recommendation of two councilors or honorary mem-
bers of the Japanese Society for Surgery of the Hand.

3) The candidate shall have applied for Corresponding Membership by filling out the
prescribed application form and submitting it to the secretariat of the Society.

3. The International Committee of the Japanese Society for Surgery of the Hand will consider
the proposed candidates for Corresponding Membership as recommended by councilors or
honorary members of the Society and will report to the Board of Directors.

Each application for Corresponding Membership will then be evaluated by the Board of
Directors for admission or rejection. The admission of the new Corresponding Member (s)
shall then be approved by the Council and reported at the General Assembly.

4. The total number of Corresponding Members shall be fifty or less.

Rights of Corresponding Member
5. The Corresponding Member shall have the following rights
1) Their membership fee shall be waived.
2) To receive The Journal of the Japanese Society for Surgery of the Hand and other
publications of the Society when they are published ;
3) To participate in meetings held by the Society;
4) To make contributions to the Society’s journal and to submit papers for meetings
held by the Society ;

Duties of Corresponding Member
6. The corresponding Member shall have the following duties;
1) To help contribute to the development of the Japanese Society for Surgery of the
Hand by attending meetings held by the Society or by submitting articles and/or
news letters for possible publication in the Society’s journal or in other publications
of the Society at least once every five years;
2) To promptly notify the secretariat of the Society of any changes in the name,
addresses, and other relevant data affecting their membership;

Notice of admission
7. The Board of Directors shall publish in the Society’s journal the names of persons being
admitted.



8. The period of membership is five years, but this can be extended on approval by the Board
of Directors until the member reaches the age of sixty —five vears

Appendix ;
1) Modification of this Bylaw shall be undertaken by The Board of Directors.
2) This Bylaw shall come into force on May 13th, 1999.
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SXEE
Reconstruction of Blauth Type III Hypoplastic Thumb with

Free Metatarsal Bone Transfer

Yasushi Nakao, Yukio Horiuchi, Tadahisa Urabe
Yoshiyasu Itoh, Yutaka Yabe

Department of Orthopaedic Surgery, School of Medicine, Keio University

Summary

Free metatarsus transfer combined with subsequent multiple muscle and tendon transfers was per-
formed on eight cases with type III hypoplastic thumb. This procedure improved not only functional
activity but the cosmetic appearance of the hand and over half of the cases were evaluated as excel-
lent or good. The case with a thumb larger than a little finger and wide thumb—index web space was
appropriate indication for this technique.

Introduction

In the surgical reconstruction of Blauth type III hypoplastic thumb, index finger pollicization has long been
the standard treatment; it achieves good functional improvement”®. However, the apperarance of the hand
after pollicization was occasionally insufficient due to the decrease of digits. Here, a novel two—stage recon-

struction of type III hypoplastic thumb is proposed to retain the number of digits.
Materials and Methods

Since 1984, two—stage reconstruction was performed in eight patients with type III hypoplastic thumb; the
average age of patients was 3.3 years at the initial surgery and 4.8 years at the second stage surgery. The
patients were followed between 2.8 years to 135 years (av. 6.3 years).

In the initial surgery, the distal two—thirds of the fourth metatarsus is transplanted in reversed manner to
form the first carpometacarpal joint (Fig. 1). No surgical microvascular anastomosis is performed, however,
the periosteum and joint capsule of the metatarsus are carefully preserved. The convex trapezium is shaved to
achieve a concave surface to receive the metatarsal caput and this new carpometacarpal joint is stabilized with
sutures of joint capsule and engagement with a single K—wire. In order to prevent shortening of the fourth
toe, a full-thickness lilac bone including the apophysis is interposed at the site of defect of the fourth metatar-
sus. In cases with significant narrowing of the thumb-index web space, widening is done using a dorsal sliding
flap. The second stage surgery consists of multiple tendon and muscle transfers to obtain thumb function. An
abductor digiti quinti muscle is transferred to the base of the proximal phalanx for opposition, and the flexor
digitorum superficialis tendon of the ring finger and the extensor indicis proprius of the index finger are trans-

ferred respectively to the vestigial flexor pollicis and extensor pollicis longus.

Key words : hypoplastic thumb (FHEERAL), pollicization (FB#81t47), opponense plasty (Xf3 FHEE)
Address for reprints: Yasushi Nakao, MD, Department of Orthopaedic Surgery, School of Medicine, Keio University, 35
Shinanomachi, Shinjuku—ku, Tokyo 160-8582, Japan.
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reasons” ¥

. Thereby, preservation of the hypoplastic thumb should be considered with various reconstructive
procedures rendering it more functional. The use of metatarsal bone transfer in reconstruction of hypoplastic
thumb was first reported in 1973 by Yabe", and successfully followed by Kanaya® and Tsujino®. In all of our
cases, this metatarsal transfer technique successfully obtained both functional and cosmetic improvement.

The results of functional improvement ranged from excellent to fair and this might be due to the variation in
the deficiencies. The type III-A" hypoplasia with mild aplasia of the base of first metacarpal resulted in excel-
lent or good. This was considered to be caused with wide thumb—index web space and/or large size of the
thumb. The type III-B” with significant deficiency of the proximal half of the first metacarpal was mainly eval-
uated as fair, which may be due to a narrow first web space and/or too small thumb. These results suggested
that the metatarsal transfer technique should be a more appropriate alternative than pollicization especially in
mild aplasia of type III hypoplastic thumb.
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Residual Deformity of Thumb Polydactyly

Yuko Tani, Yoshikazu Ikuta, Osamu Ishida
Makoto Ichikawa

Department of Orthopaedic Surgery, Hiroshima University School of Medicine

Secondary surgical treatments for the residual deformity of thumb polydactyly have been performed
on 15 hands since 1985. The incidence of secondary operation was 7.5% in our department. They
were classified according to the bifurcation level : 5 hands were of the distal phalanx type, 10 hands
were of the proximal phalanx type, and no hand was of the metacarpal type. The primary surgical
procedure included radial part excision on 14 hands and ulnar part excision only 1 hand. The patients’
ages at the time of initial surgery ranged from 4 days to 2 years and 8 months (mean : 9 months).

In the distal phalanx type, radial deviation of the IP joint was found in 3 hands, instability of the IP
joint in 1 hand, and hypoplasia of the radial finger tip in 1 hand. Radial deviation of the IP joint was
the main problem in this type. The deviated deformities were corrected by osteotomy. Arthrodesis
was selected for the instability of the IP joint because there was a risk of recurrence. In the proximal
phalanx type, Z—deformities were found in 5 hands, radial deviation of the IP and MP joints in 2 hands,
ulnar deviation of the IP joint in 1 hand, bulging of the MP joint, osteoarthritis of the MP joint and
hypoplasia of the radial finger tip. Deviation was repaired by corrective osteotomy or tenoplasty. For
bulging MP joint, the matacarpal head was shaved properly. In the case of osteoarthritis of the MP
joint with pain, arthrodesis was performed. The local advancement flap or adipofascial flap was trans-
ferred to the radial part of the finger tip to correct hypoplastic deformity.
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Clinical Appearance of the Little Finger Polydactyly

Hitomi Makino
Department of Orthopedic Surgery, Higashi Nagoya National Hospital

Emiko Horii, Ryogo Nakamura

Department of Orthopedic Surgery, Nagoya University School of Medicine

Takayuki Miura
Health Center, Chukyo University

779-782, 2000

A little finger polydactyly is rarely seen among Japanese. We report clinical appearance of 19 cases
of non—syndromic little finger polydactyly. Patients were 13 males and 6 females, and anomalies
involved 5 right, 6 left, and 8 bilateral hands. Thirteen cases had other anomalies associated with their
extremities. One case showed an autosomal dominant trait. According to modified Swanson classifica-
tion, 10 hands were classified into floating type and 17 hands were into others. Eleven hands out of 17
had well developed additional digit, and articulated with a MP joint of fifth metacarpal or had an extra
metacarpal. An additional digit existed between ring and little fingers in one hand. In two hands, an
additional digit branched out at the PIP joint. A surgery was done at an average age of 8 months.
The extra digit was excised and abductor digit minimi muscle was transferred to the retained digit, if
necessary. The surgical outcome was good except in the cases associated with other hand anomalies.
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Clinical Study of Congenital Metacarpal Synostosis

Noboru Ikeda, Yoshiyuki Asada, Ryousuke Kakinoki
Takashi Nakamura

Department of Orthopaedic Surgery, Kyoto University School of Medicine

Yasuo Ueba

Shirokikuen Hospital

Five cases of congenital metacarpal synostosis in nine hands without another congenital anomaly of
the ipsilateral hand are reported, Four of the cases involved bilateral synostosis between the fourth
and fifth metacarpals and the remaining case was unilateral between the third and fourth metacarpals.
The pedigree pattern of two of the bilateral cases, in which occurred in identical twins, suggested X—
linked recessive inheritance. Eight of the nine affected hands were treated surgically. Longitudinal
osteotomy of the fused metacarpal and insertion of an interposition were performed—-in seven hands.
A silicone block was used in four hands, a silicone block with a bone block in one, and PMMA bone
cement in three. Corrective osteotomy and lengthening with an iliac bone graft were performed in one
case. At long—term follow~-up, the corrective position was maintained except in one case, but fusion of
two metacarpals recurred. The cases that occurred in the twins were treated by longitudinal osteoto-
my, insertion of the PMMA bone cement, and corrective open wedged osteotomy with an iliac bone
graft. At short—term follow—up, the function and appearance of the four hands were improved.

(= S V. Y I

FRERAEREBNENLERRETHS. &
i, 8E, RFELEMOFOLEREFRIAHTLE
ELEL, MELAFOERBEO—RBHEML W)
L0, HEAEREHOHTELALBLTVWARED S
A9, AW, HEECREBLARE LRI fiomT L
REREEE ST VPR EE SRS OBES & 68
Bz oWTHRET 5.

fE i

EFNESPI9F (fISH) Thor. 4FI8FidA
BIFEDAICHREICHAN SH, EABEMTHONT
Wiz, IO LIEBBBENANLTFE, FHEHETLE
EFNE8FH o 7. FHIRERIZ3I~ 138 (FH6E
97 A), FBEEEMI1yA~16%F (FHS5ES»
A) Tho7. BBEER, 363 T CIliEmET
BUAERICELTEBY, BY0281L7% T, N
T4k, 1ETHo72.

Key words : congenital anomaly (6XKE¥%), metacarpal (FFH), synostosis (HEEE)
Address for reprints; Noboru Ikeda, MD, Department of Orthopaedic Surgery, Kyoto University School of Medicine, 54
Kawahara—cho, Shogoin, Sakyo—ku, Kyoto-shi, Kyoto 606-8507, Japan.



784 ih

Fig.1 Case 5:Preoperative X-ray.
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Fig.3 Reccurent cases.
a:Case 1. 16 years after operation.
b:Case 2. 16 years after operation.
¢ : Case 3. 3 years after operation.
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The Treatment for Symbrachydactyly

Yoshimasa Tomita, Yoshikazu Ikuta, Osamu Ishida
Makoto Ichikawa, Yoshihiro Miyajima

Department of Orthopedic Surgery, Hiroshima University School of Medicine

Symbrachydactyly is classified as transverse deficiency among the hand anomalies.

We examined 18 cases (19 hands) from 1985 to 1998. The cases were 12 males and 6 females,
involving 6 right hands, 11 left hands and 1 bilateral. Surgeries were performed at ages ranging from
6 months to 7 years.

In this paper, we report clinical appearances according to the modified Swanson classification, and
discuss surgical treatment and problems encountered. Short webbed fingers were found in 12 hands,
didactyly type in 6 hands, and monodactyly type in 1 hand.

For the short webbed finger type, all hands were involved syndactyly. Web plasty and free skin
graft were performed on all hands of this type. The clinical results were satisfactory for cosmetic fig-
ure and functional findings. For the didactyly type, 3 hands were involved syndactyly, including 2
complex types. The time of surgery for simple syndactyly was 22 months after birth, while that for
complex syndactyly was from 6 to 10 months after birth.

In the other didactyly type and monodactyly type cases, toe phalangeal transfer was performed.
This method is useful for the stabilization of boneless finger stumps and partially aplastic digits.
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Medicine, 1-2~3 Kasumi, Minami—ku, Hiroshima-shi, Hiroshima 734—8551, Japan.



788 E H

BEEI b o

2) Short webbed finger type (&4FFHE) 04
WICEEEATE ey, PEIEOEN - KB, SED
FORBETHEI D

3) Didactyly type (238E!) . RIEHLBIBO VT
NPOEF], H5HViEIns 3EFIOEHEOEKRE
PEETHLOD

4) Monodactyly type (HIEH!) ! RIED LD
BEEIFTRTCRETL 00, BIEOIEHEIIEE
THELD

5) Adactyly type (IE4RE!) | 2$850IEHE T
TRETHHD

2oL

FOMNRIGEHEEERO0F, 4EER12F, 218
Bl6F, BIER1F, SEHE0FETH- .

] ES

1. SEHEE126112F T, G L ~NVISHhEHE &
DHEDLDIZSTF (67%), M0 4FCIEigERE
FRETH L0, AHHLEEEL VDO LA LD
7o BIREEHE, 1IEM2F, 2f8M3F, 378M3
F, AfgM4FT, AL, F1IEMES5, $218H
12, #318MH9, HABM7TTH-7. BHOWMUNT

Fig.1 EHAZEL-Y)avA 75 h
DA OB AT IIRERM OREE & HEITIT
I ETFRHTE.

S

=]

A - At

&, PREFILSCERFRO LN £FREEE
&Thy, BHEK - BEEELITThNL, 23
BERAIIE2ENIS 0 CHRRBSESS T, i
FMEFERIZ7 2 A~7/ (FH1R9» A) THo7-.
AR - PR OMEHESSIETH L0, 2l
IR &S AT T b, BAE, Mmoo
E YN AF (WA

2. 2¥6E6Bl6 FIB VT AEFRDLNT-DIES
BI3F T, FICRBARE fTbhi. 2055246
HEHESET, o lfdEEEEeETH 7. &1
LAVIIIEETBREED /- B R EEl £ ) iR FE
Doz, GIBEEEKIZTEM2F, 3IEMLIFTH Y,
BRI ATRERHES BB O 26 TR ZhE
1ML E4iEETH - 72, Mo 1FlidhEOKED
oL - 3 - AEICATEFRED SN BliEATE
D2BNTEDITHEIBHTH D, FEEFMICEIL->T
MEREITHI, BEIRSS T THERARR LT
o7 FEEEABENE L AEISHIERIIR
AT, BENZVT BT Tb -,

M 3B3F L BFEAIEETED 1611 TFO 46
AFIHEBRERME LT >/, BB 1T,
20E2F, 3HE1F (AEFSHEL) CBEICIENEREENE
TRV, BN CERIE2F, PIE4F, HTig2
F, WIGRA LB 2001, 304, E4U3TH- 72,
WHREABEYMIZ1IF~4472 B (3425 R)
T#olz, BEEAFRETIZRLE LT EHEER
EERONTG Y REEZ -EREMNLIEE L TOREE
25 FIRANORBESERE SO, REEME T2
OWREEELEE L, F1MEFEol2KR{E2 -3
AR S DM ARAE Lz2s, 8510k hEEDQL
2 WAMEIRE IR L 72, $RAUE O R RSB KRB ETIC
Ervar7uy s xiALE BELA-VI a4
YTy PSR 2BHCERE A RS (Fig. 1), EE
RICELDEFEZ SN LDBREL 1RO, BEH
Flaefo7:203 & b I2E 4RO PIP B T O
AThor:. 1BIHHZ2E2» HBEBFRP TR
7o, RERINLORES SH) AR LOER
Ehadoiz. MPEEOTEMEIEZVFNORERICDFE
Hoh, FOWENRILI50°~80° (FH66°) Thor:.
BHBOREICEL Tid, BHEENEEIIRINsLL
FEPIE o7, REREWOFEAT1H 2
(25%), ZHRLDH4HAT3BI3HE (375%) 125D
Lh, 18RV TEMBEESEZO SN, Bllko47
~115% (FEH8I%) TH o7z,









HERIEDIGRR 791

Fig.4 2#58l, MEHREHMA
EHHRZ TR TREL T AL, BF
iR EEeREYD ) R OB AR
H1RTH 5.

Tz,

WML T, RES»rOREETo700
R ELEL, EEHRRBOLO, &b
FEEFEOBAOEASMEIRITFTH /2. HREDE
BICITEBEBEAESR T REHE U CEBMEE 2175 T
Wh, FREEENS CHAPr SN LL D
B, BEORESE TIRFEEMI, S OREEEE T
BB EETH - /2.

FIEEICE LT, MNRIEBEREFEETH S
DIEERE AW THRERT AMLBERELToTw
5. FPERBEECHELFEOER LS VIROBEE
BT bNERE, REEORENELNL. BE
ERTIE, BREEAOUEIELNEL OO, HHEME
O ENRFA I & 2R ICHE LR L.

BRI LTI, HBBREAITIIEESEE
FH66° OMPEEOWEENIERTE, F-BEE
12 T8 % OMEME O 7. TN
FTOEBRHER Y 2HEX, 62 FLUBEOTE L
Ry BE#HE LTWwA, Lo L, E£5%107 F LK
HRAEBEEIT- 7226012, BHEBREEEDS
nrz. BRI BESER» SR AEMVH Y, B
BEDAHE L 7o BiEl £ EHGR RO S i
BN, BB DM B BRI nTE
BIZSEN, FERMICBHEBIEFRERD S IR S e

Fig.5 2%5%)
R BRYE O MERE AL AR R 1. RIS
DRBIE T O —MIZERPUE RO 5.

DEEOLOTIE RV LHESEL: (Fig.5). BHEE
DI O IRELBRMRORESMTERICES L
TWADThRVREEZ OGN T, E—ERAD
BHEEHEL LA SGE, MELZ CEREF ThIS
BEERRBRINCRAEED 5. B2 BRI
BIEDL THRBHINOBIERTH 1, FEBEN
FREET % Pl & T AMEMIETEREE TH L L EE
ZEbED L, FOEMROTKEENBIEE O LT
BECEELCWATRENEZ bz, BIEBME
R NIUENR O L) REMLFRELELET, B
WEOBEREISPRTS 2 5 CRREFINT 2 BE
WXL THRALERS.

ES & &

1. BAHREORESN TIET ORMREIC L Y BIT
LEAH, BEEHOUENBELNELOD, BRE
BTl BB L DEREAEOHE
Bk, BERONOSEFHR*ET HEN»SE o
7=

2. BERBOBERICIDFEOREBB L UVERT
DYFEDF O NI,

3. EERAERAMEL, BHXFLEHTERIES
NEEEEFOFRIEREFEEL LTHER MR
EEZLNT.



792

E H

X 78

Bauer TB, Tondra JM, Trusler HM : Technical modifi-
cation in repair of syndactylism. Plast Reconstr Surg,
17:385-392, 1956.

kIEH, BHERE | FRF 0BRSS 0T R —H507%
BEEOBRSAHER— BFLEE, 5:795-798, 1988

M HE, EEARA REFFESCERTERBEC
B HERERI—EHBYWRTIIoWT—, RS, 21:

1)

2)

3)

& M- ft

1137-1144, 1986.
R AR ORI & R, BTSN MOOK,
35 274-290, 1984,
5) FORREBESEY=2T7IL . HFELH
467, 1996.
6) HIR U, Mohammed ER, THi%Z ; EU-EBHHIC

) BMKBEORRICHET A%, BFELE, 11:698-
703, 1995,

4)

13:455-



H¥F435 (J Jpn Soc Surg Hand), $£16% %65 793-796, 2000

EFARIE DGR BT 5 FIER ORER

i~

TS KRR SIS B A
E OB oW ®-E2E R B B

OB K G
RSP T
FONlOE B

Pt 2
WOoR OE &

Bone Elongation in the Treatment of Synbrachydactyly

Takeshi Miyawaki, Yoshiaki Satomi, Kunihiro Kurihara

Department of Plastic and Reconstructive Surgery, The Jikei University School of Medicine

Masahiko Hirakawa

Department of Plastic and Reconstructive Surgery, Fuji City Central Hospital

Genzo Masuzawa

Department of Plastic and Reconstructive Surgery, Tokyo Koseinenkin Hospital

In order to improve volar pinch function of hand in patients with symbrachydactyly, we have con-
ducted various attempts to elongate metacarpal bone by bone grafting and distraction lengthening.
Seven patients with symbrachydactyly of the hand, 5 males and 2 females, were made to improve the
palmar pinch function. These patients were operated at the age of 4 to 20 years. Bone elongation was
made by bone grafting in 3 patients and by distraction lengthening in 4. The bone was grafted in the
first metacarpus in 1 patients, 5th metacarpus in 2, and the little finger base in 1. Distraction lengthen-
ing was made on the 5th metacarpus in 1 patient and the 4th and 5th metacarpus in 3. Postoperative
bone elongation rates, growth disturbance and sensory function were evaluated.

Volar pinch function was improved in all patients. Bones were lengthened by 5 to 12 mm (mean:
83 mm) with a mean prolongation rate of 120 percent in the group of bone grafting. Bone distracting
period were from 45 to 7 weeks (mean: 5.3 weeks). The bone distraction device was removed in 12.3
weeks after the surgery on the average. Bones were lengthened from 20 to 28 mm (mean: 223 mm)
with rates of 150 to 215 percents (mean:1815%).

We could obtain an effective metacarpal bone elongation not only by bone grafting but distraction in
patients with symbrachydactyly of the hand. Distraction was apparently more effective than bone
grafting, however it required a longer treatment period. Improved fingers retained their sensory func-
tion intact and they played an effective role in volar pinch activity. We suggest that it is important to
1) conduct lengthening for about 5 weeks, 2) limit the bone elongation to 25 mm or less and 3) pre-
vent retraction, a device should be removed no earlier than 7 weeks after the completion of elongation.

Key words : synbrachydactyly (&48#5%), bone elongation (F%EH), opponence plasty (3 #EfEFE )
Address for reprints: Takeshi Miyawaki, MD, PhD, Department of Plastic and Reconstructive Surgery, The Jikei
University School of Medicine, 3—25~8 Nishishinbashi, Minato—ku, Tokyo 105-0003, Japan.



794 = B OB A -

i U & IZ

FORREFOER BT, FEBERKERIER
YRS MREE 100 L CIAIRMITRL, BTN, BT
Bifi % EFThb T B4, IROBHRALFEEDY
AR REO O DRERVPULE L 2 57,
4 1383 30 E M 1 A ERHER O FIREM pinch #gE
HELEWLLTHEERPEEOBERZT->TE
7. 4H, BEEHHICEBELEBEREEZT- L
FEBE TES ORMEBRB IOV TRET L O THE
5.

WRE S VHFE

1968F4 H 45 19984 10 H £ TO#EE 30 FEHIZ Y
B TR USREBED BN TR ER 21T o -G EH
FETIEFICOWTHRET L. £ORFRITEMESS, &K
Y2BIT, FHFERHITI4~20BTHo7/2. BERE
WEBEAFIF LRI AERE AV RKEER4AT
Hol. EREHEEITFELIN, E50FE26,
ANMEEHRMIPITH o 2. BEERIEESPTFEOLE
Rzlfl, %4 - 5HFBORMBERETIFIIT- 72,
NG DEFIIOVTRGROBERS, FERFIIH
THREEFEOAEREORE, EREOMEIIOVT
BEf21To 7.

= ES

2FICFREM pinchBRENUENR L. B
MHOBMETIBHETRELZERORSLL, TFEE
DHVARDGERWEEIT o7, BFERE#IZS~12
mm (E¥83mm) THY, BFEEEIIFHI20%T
Holz, BHEAND D L 3FINEREHHEBOES
THN, REEOBRIIEE LA e/, BRI
EEEHOBZS L) 3o N, ERKOMEESE
LEDRPoT,

REERGOERIAEIZ45~78 (F¥538) T
bhotz, WMELRIBATEERSFEEELL. BFERE
Bl 20~ 28 mm (FH223mm) THo7z. KEHE
ER2ED FRBHEL 22 2EF THIEEFTOKRE
BERLL, EREOHMERELZZD o7,

iE g

1. RS

FEBIL 208k, ik PRIIOBFELES EE48E
BIEDEFNS L, FE1HPERME & RKEETHRED
R, FIRTEERMI2mmOBEFEEAL
72, ESHRFEICH LTRRENERY P HFEREF
WL, BULVEICIOmm OB EBELITo 72, #F
han B, BRIC L 2EHERDO LD -7 (Fig D),

Fig.1 B%E60 EF1 . 20, &k
a EAEREI LBEREET 72,
b fiftkdn B, Rb LV ERDL W,



BEEORBIIBIT 2 BERDOER 795

Fig.2 BEEN @ fEF2 7% BE

a: 554, SHFEDORBRE S EEERE
L, ¥4, sHFFFTRABICERL.
bR ILEDBE, FREICEE O R,

2. AINNEIERIZ L A KBER

EF2 7R, BIR. B, DMEOBRESREE LS
IR L, %4, SHFFIRNEERCEEL
REEE* R To7, BERMMIEZ458E, 128
TEERZIHFE L, BEERELEL, £E5FFF
EHI220mm, ERFEIZFAEFN200%, 177%TH
ofz, WBRIEDIBRDOKE, BRRIIBEEEINS
EHLEIPFFLRASORENTAO LN (Fig
2).

Fig.3

BHERES . EFS 115, B

a: %4, bHFBEOBIK 4 FEERIE
WXL, 854, SHFEEFLRRICER L.
b:#Bar A, BEATICLAELFFEH
B OINFEREE AR S N,

FEFIS ¢ 1188, BIR. AEEEEICT L THEL, 5
hREEEERICKFERET o, BERYHIZ45
&, 0ETHEESkEL. BEEEEIE4FF
E23mm, E5FPFE220mm, EEFREENEN
172%, 150% T o7z, Mithd » B, BHEILICE S
BAPFEET L OEM pinch 2STiE L 22 - 72 (Fig.
3).



796 E B

Fig.4 JEfi4 @ 61, &R
HEEIIEIT L4, SHFRFORBERY
fTofz., EEHMTICEL, sHFFERTIC
BiffRELL.

& =

1. BEREDLE
EEBEOTFRERILEERMH, KREEEEOWE
BWCFBM U EEFTRCAEN L FELER LR
72, REEEERIGEENEIER L 28%EEH 2
A, BEEMEIEBREEI VAL IENLTHE
EEEICBWTER pinch BEEHREZBWE LE
EEROBISEN OGRS, B8 & O fLx
EE L FRIHEREOEROOICEEREYITH &
CEAENEFREEZELON, BIIBWVERERY
LT AHERICIE, REEEEZEDOTEHTH-
7o, BEEBEREOMELELS) Z LTk <, pinchE)
ETCORRIBEOFEAEERVEEZ S,

2. APHE

BERICBITAGHE:S LTRREEERICLLE
R EIRFE L ERAERBR L (Fig4). fE
Bliters, KB, HAEKEICHLTEL 5HFFEFD
FREREZ -7, EE6HABEIZE4, 5HITEH
B, EEEET28mm & KREPo722 EDEH
OEREZEzZ LN, REATEFFEERRE

IR i)

Kirschner wire # #/N4T & L CTREE L7z, BEAIE
Lh, REERIOHEEDL T ICBRINTIZDNE
EH6ETwire #ikE L7z, MateviE® TIZ1HDOF
EEEEE1~15mmé 3, MESY $EFRY
FBOEROHAEIHOS mmAEF LW EHELT
Vb, kA DRBLEEEFOBEERLS, Bk L
DEHEV LA RELFERET I LHOEHFIRD
JEIEMH S, OERBMIEGHSERME, QERE
B2 mmEFBI RV L, QBRERKTH7TEAM®
EINEEEZ TR EDEFHTHI L Th ol

3. REBEREAORIME

FA DT o RBIEEEIC L 2 BERER O TH
BUFHOXBEEE LA ERNEZRBE L (GEB
2). WBENFORELEREEFERELEDLL L
ZLREL, BHMOBHLTRROMMEbED L
ol MEERFEZEREORRERETEET L L
B BERRZEITVIZHETH L Z L 2L
AR

S & )

8F 30 4F B B3 T FHEE M pinch EEDOUE R
HRICEFERZT>LAERERTFITH 72, RE
EREGGFEYMPARE Ch0HEIH 50, B
ERMREEBEEL VHELPIER TV, REER
BRIUFHEBBRE L A EANTIERERE, MK
BEE S % CRICER SN F ol S
Tz, REERFICERRICEN 260 LEN
RERLY, ERRCERFHLLEZ LN

LB, AMXOEEEHEALREHEAFONFES
(Rs) THEL.

z % X ®

1) ENIERE : Symbrachydactyly Z & L2FHRKE
FengR) L B, EEEKEE, 103:91-109, 1988.

2) ENEE . EXEFEFIINT 2 RBEBER. BR
#, 35:745-753, 1992.

3) B OEE, ML LA EEAREFFCBUL
FEESFETHVIIBERN. TR, 31:408-416,
1988.

4) MEEZ, FEANEZE, ZREEE b EXFEF I
THIRERMOKER. HF R 7:141-147, 1990

5) EIRIEE, FIEE, BREX i FEREEORK
k., AR, 14:138-142, 1981

6) Matev IB: Thumb reconstruction through metacarpal
bone lengthening. ] Hand Surg, 5:482-487, 1980.



AFE&iE (J Jpn Soc Surg Hand), %16% #%6% 797-800, 2000

NRDOFEREE TS 5 & IERA O IR R

LERERFHEVNARFERE

WOE oM BL-E H OE M
A H wWemo Nl B
[LEFEOHNE - NVEMTSERT
A OFH OB OB

Bone Lengthening in Congenital Hand Conditions

Takahiro Matsuno, Yoshikazu Ikuta, Osamu Ishida
Makoto Ichikawa

Department of Orthopedic Surgery, Hiroshima University School of Medicine
Kenji Kimori

Hiroshima Hand and Microsurgery Center

Although bone lengthening is frequently performed to treat limb—length discrepancies, it is not com-
mon to lengthen phalanges and metacarpal bones in the hands to treat congenital deficiencies. In this
study, we investigated the usefulness of bone lengthening in congenital hand deficiencies.

Starting in 1990, bone lengthening was carried out to correct congenital hand deficiencies including
constriction band syndrome, synbrachydactyly, hypoplasia of the little finger, brachydactyly, and cleft
hand. The patients’ ages at the time of lengthening ranged from 1 to 13 years. A total of 11 patients
underwent lengthening of a total of 17 different bones. All bones were lengthened using Ikuta’s dis-
traction apparatus. The average length of distraction was 11 mm. Sixteen metacarpals and phalanges
were lengthened using the callotasis method. Bone grafting from the illiac crest was performed after
distraction due to insufficient consolidation in one cleft hand patient. The mean follow—up period was
29 months.

No patient showed growth disturbance after distraction. Almost all patients were satisfied with the
cosmesis. We conclude that bone lengthening is a method worth considering for reliable correction of
congenital hand deficiencies.
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Long Term Follow Up Study of the Hand Macrodactyly

Kunihiro Kurihara, Yoshiaki Satomi, Keito Ui
Hiroyuki Hayashi

Department of Plastic and Reconstructive Surgery, Jikei University School of Medicine

Genzou Masuzawa

Plastic and Reconstructive Surgery, Tokyo Kouseinenkin Hospital

From 1968 to 1998 surgical treatments were performed for hand macrodactyly of 24 cases of 28
hands. And long term (5 to 30 years) follow up studies were done on 18 cases of 22 hands. The ini-
tial hypertrophic conditions were increased with elapse time, so surgical treatment has to start as
younger in age. Functional results of the affected hand revealed that the gigantic digit has to preserve
without amputation even have had multiple surgical treatments. Affected phalanx, metacarpal bone
and cranium and affected extremity had complications of multiple exostosis. These changes were seen

after the adolescent age.
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New Rotational Osteotomy for Congenital Radio—Ulnar Synostosis

Tsuyoshi Murase, Takeshi Yoshida, Koichi Tada

Department of Orthopaedic Surgery, Kansai Rosal Hospital

Kenji Yamada

Department of Orthopaedic Surgery, Kagawa Medical University

For congenital radio—ulnar synostosis associated with significant pronation. derotational osteotomy is
to achieve more functional position recommended because of the disappointing results of earlier
attempts to resect the synostosis and restore forearm rotation. Osteotomy is usually done through the
site of fusion, although extensive release of the soft tissues around the osteotomy is also mandatory for
adequate correction.

We developed a new method of rotational osteotomy for congenital radio—ulnar synostosis.
Osteotomy of the radius and ulna is done at the diaphysis, being performed at the distal one third of
the radius and the proximal one third of the ulna. After intramedullary Kirschner wires are inserted
into both bones, the forearm is manually derotated to the position planned before surgery, followed by
immobilization in a long arm cast. Adequate rotation can be achieved without difficulty at both the
distal radioulnar joint and the osteotmy sites. The cast is usually removed 4 weeks after surgery and
the Kirschner wires are removed after confirming bone union on radiographs.

Four patients (three girls and one boy with an averag age of 3.9 years) were treated by this
method and were followed up for 24.7 months on average. All of their forearms were fixed in over 70
degrees of pronation preoperatively. The average correction after surgery was 70 degrees and bone
union occurred at 7.9 weeks postoperatively without any complications.

Their ability to perform daily activities, especially feeding, dressing, and washing, showed a marked
improvement after surgery and there was no deterioration at the latest follow up.
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Key words : congenital radio—ulnar synostosis (GEREBER E#GIE), rotational osteotomy ([HFEE L Y #7), surgery (F
)

Address for reprints: Tsuyoshi Murase, MD, Department of Orthopaedic Surgery, Kansai Rosai Hospital, 3-1-64 Inabaso,
Amagasaki—shi, Hyogo 660—8511, Japan.
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Fig.1 A :Osteotomy of both forearm bones is done
at the diaphysis at the distal one third of
the radius and the proximal one third of
the ulna.

B:Intramedullary Kirschner wires are intro-
duced into the radius and ulna. Then the
forearm is manually derotated and is
immobilized in a cast.
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fEBI1T (Fig.2A, B, C) : 3%, BE. £%L0W
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Table 1 Patients data

Forearm pronation

Age at Time to bone Follow up
Case Sex operation Affected Operated Pre op Immediately At the latest union term
(y.0.) side side ’ after op. follow up (week) (month)
1 M 35 bil. right 80° 0 0° 79 142
2 F 46 left left 70° 0 0 76 455
3 F 5.0 left left 80° 30° 30° 6.9 30.0
4 F 2.2 left left 80°

0 0 79 9.2
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Clinical Results of Open Method for Dupuytren’s Contracture

Yukihiro Furue, Akinori Sakai, Shojiro Akahoshi
Toshitaka Nakamura

Department of Orthopaedic Surgery, School of Medicine, University of Occupational and Environmental Health

Yoshiki Minami

Minami Clinic

In this paper, we report the clinical results of “The Open Palm and Digit Technique” for
Dupuytren’s contracture and analysed preoperative factors affecting the postoperative results.

The subjects were 23 hands in 19 patients. Fifteen were male and 4 were female. According to
Meyerding’s classification, 8 hands were grade I, 8 hands grade II, and 7 hands grade IIL

On the basis of Tubiana’s evaluation, the postoperative results were very good in 8 hands, good in 7
hands, fair in 2 hands, and poor in 6 hands.

The overall percent improvement was 61.3 %, and recurrence rate was 18.2 %. Concerning the post-
operative complications, there were no cases with hematoma, durable edema and reflex sympathetic
dystrophy. But in 1 hand, the operated wound was not closed, and in 5 digits (11.4 %), hypesthesia
remained.

The open method is useful for avoiding early complications. But on the digit, regional fasciectomy
through the transverse incision is considered to have risks of digital nerve injury and incomplete
fasciectomy.

Harmful preoperative factors contributing to clinical results were as follows; (1) advanced stage,
(2) plural fingers involved, (3) PIP joint involved, and (4) little finger involved.
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Key words: Dupuytren’s contracture (7= ¥ a4 k5 »#1#5), open method (BIft#iE), regional fasciectomy (FEAYBE

fELIK:), transverse incision (EY))
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p < 0.01 by Kruskal-Wallis.

WRE LU HE

1980 2> 5 1998 FIHF TFM 2 MEAT L, 41,
EERSFTETH /21961, 23F xR L L.
BHI5H119F, HWHAFI4FT, FMBEEIL47~
757%, FI639RTdh o 72, ERERAN, HERBE7H,
BIMEFEAG, 7V a—VEE%2601232%, plantar
nodule % 4flIZgR& 7. BBIGIZIR1HE, ~HE11E,
B 7Y, BRIB214E, ME14IEOFI 4B TRMERIC
otz RABERKIE, 1EBRBENSFE, 28MEL9
F, 3IBRAEN6FTTH 7. Meyerding T TIL,
grade 0, IVI37% <, grade I#%83F, grade 1238 F,
grade IIIAS7FTH -7z, WHEAREHBIL, 64
H~ 184, FHT0FTH 7.

W BEOEMIE, FOFHMmIZIE Tubiana” O¥IE
FHHEE 272, Very good HEAVER, WEELLEFHTH
%5 @, good B DHIME TR L T\ A 2T &
D% DEEFFDIL O, fairidfiien & L L T
ENLVv, HEVETETH 720D, poor (dHlf
MEHBMLTELLAZDD E Lz, 3OS EaEI
52 OFEICHE L TR ERE L A,

# #

1. R DREE

BMENL22FC, ERNICHBELBEL, 8IF
PICELHIEIE14~67H, TH305HTH 7. 1
FILHBEOBEIGONT, BICHEEsLEE L
7z,

2. FOFEE

Tubiana D EFHETIE, very good 8F, good 7
F, fair 2F, poor 6FTaHh o7z, Poor DIERFIIL, 1
R EEFEALSFLEFEI RO N o721
FThoto.

3. RO

FHRI R OLMERGIR AR (MP B MRHIRA
FE+ PIP SR EGIBR A ) 1, 3248, 143,

p < 0.05 by Kruskal-Wallis.
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Study of Dupuytren’s Contracture in Recently Operated Cases

Tsuyoshi Sugamori, Yoshiyuki Iwase, Shinobu Sugawara
Hisashi Kurosawa

Department of Orthopaedic Surgery, Juntendo University School of Medicine

Kusunose Kouichi

Department of Orthopaedic Surgery, Tokyo Rosai Hospital

We report a study of Dupuytren’s contracture in 23 cases operated by the closed method using the
zig—zag incision and V-Y method. We judged the pre—operational state by using Myerding’s criteri-
on, and post—operational state by Tubiana’s criterion. We then compared our results with those of
other authors on the pre—operational state and post—operational state. The advantage of the zig—zag
incision and V-Y method is the wide operation area. The post—operation results in our cases are
worse than the other authors. Because our cases proved severer than the others according to
Myerding’s criterion, we think that effective the zig—zag incision and V-Y method offers the operation

view and is advantage of a wide for severe cases.
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Clinical Study of Dupuytren Contracture in Diabetics

Mitsuru Uchida, Tomoko Kuroki, Junya Hayashi
Kunihiro Kurihara

Department of Plastic and Reconstructive Surgery, The Jikei University School of Medicine

Genzou Masuzawa

Department of Plastic and Reconstructive Surgery, Tokyo Koseinenkin Hospital

One hundred and fourteen patients with Dupuytren contracture were encountered in our depart-
ment during the last 30 years. The patients were divided into two groups according to the contraction
of the diabetes. Group 1 (Dupuytren contracture in diabetics) consisted of 30 patients (25 males and
5 females) whose age was 60 on average. Group 2 (Dupuytren contracture in non—diabetics) consist-
ed of 84 patients (69 males and 15 females) whose age was 59 on average. The comparison of the
incidence of affected digits showed a radial shift in Group 1 as reported before. The order of the digit
from high incidence to low proved to be the ring finger, the little finger, the middle finger, the index
finger, and the thumb in both Groups 1 and 2. The lesions were evaluated according to Meyerding’s
classification modified by Einarsson, and advanced stages of the disease were found more frequently in
Group 1. Plantar fibromatosis was revealed in 20 % of the patients in Group 1 and in 10 %in Group 2.
Knuckle pads were found only in Group 2. Surgery was carried out on 28 hands out of 21 patients in
Group 1 and on 69 hands out of 50 patients in Group 2. In general, selective fasciectomy was per-
formed on the palm and semitotal fasciectomy was performed on the digit. Postoperative results were
assessed according to Tubiana’s classification. Better results were obtained in Group 2. The specimen
was studied histologically in 19 hands in Group 1 and in 43 hands in Group 2, and classified according
to Luck’s classification. No significant differences were found between Groups 1 and 2. We evaluated
the postoperative results of Group 1, and the results were worse in patients whose blood sugar levels
were poorly controlled than those well controlled.

#EED 2. SEE 4 1 Dupuytren SHFEF O
'% RIFEB & IEHEIC DT, BRRAEIR, 7REE, 7
FEPR A & Dupuytren i LITLITEH T 52 & BRE R BRRE L O THRET 5.
FHONTEY, WEORY, HEOERBRZ I
By a@mE"Y HHR SN BH, MEF\EISERLE

il

Key words : Dupuytren contracture (7=x¥ax4 7 ##), diabetes mellitus (BER), surgical treatment (FHFHIIARE)
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Medicine, 3—25-8 Nishishinbashi, Minato—ku, Tokyo 105—8461, Japan.
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Clinical Course of Monoarthritis in Wrist and Digital Joints

Takashi Ikai, Yoshiyuki Iwase, Shinobu Sugawara
Hisashi Kurosawa

Department of Orthopaedic Surgery, Juntendo University School of Medicine

Kouiti Kusunose

Department of Orthopaedic Surgery. Tokyo Rosal Hospital

Introduction

Chronic arthritis occurring in a single wrist or digital joint monoarthritis is sometimes encountered in routine
clinical practice. In the present study, we retrospectively examined patients presenting monoarthritis, and ana-
lyzed the relationship between the final diagnosis and the pathological picture such as clinical findings, imaging
findings, blood test results, and histopathological results.

Subjects

Between January 1989 and August 1998, 24 patients (17 males and 7 females) coming to our outpatient
department presented monoarthritis of the digital joint or wrist joint. Among these patients, 14 (9 males and 5
females) who were available for follow—up were recruited in the present study. Their ages ranged from 18 to
66 years {average 43 years). The interval from the onset of symptom to visiting our hospital ranged from 1
month to 10 vears (average 21 months). The follow—up period ranged from 1 month to 3 years and 9 months
(average 13 months). The symptoms occurred in the wrist joint in 8 patients, in the metacarpophalangeal

(MP) joint in 1 patient and in the proximal interphalangeal (PIP) joint in 5 patients (Table 1).
Results

1. Laboratory tests

Among the laboratory tests conducted at the initial consultation, no abnormalities in general blood chemistry
were observed. However, inflammatory findings such as of a positive C—reactive protein (CRP) test and an
increased erythrocyte sedimentation rate (ESR) were found in 7 of 14 cases. Three of the 14 cases were posi-
tive for rheumatoid factor (RF), and rheumatoid arthritis (RA) was subsequently diagnosed in 2 of the 3
cases.

2. X-ray examination

Plain X-ray examinations conducted at the initial consultations revealed abnormal findings such as joint
space narrowing and bone atrophy in 9 patients (Fig. 1). However, these findings were not related to the final

diagnosis.

Key words : monoarthritis (BEFHi%), wrist joint (FHE), rheumatoid arthritis (BMPAESY 7 <F), definite diagnosis
(FEZE )
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Fig.3 Case No.7 : Histopathological examination
showed subsynovial tissue was richly vascu-
lar, and diffuse infiltration of inflammatory
cells was observed. The inflammatory cells
consisted of mainly small lymphocytes and
plasma cells, and occasionally showing follic-
ular arrangement.

TFig.4 Case No.12 : An X-ray examination con-
firmed joint space narrowing in the wrist
joint.

findings although bacteriological and histopathological findings were both negative. The remaining 4 patients
had only conservative treatment. Consequently, 13 of 14 cases achieved remission and only one case of PIP

monoarthritis remained unchanged. All 7 patients who underwent synovectomy remitted.
Case Presentation

Case No.7 : A 44 year—old male started to have pain and swelling in the right wrist joint from around 1977
but did not seek medical advice. Since 1979, he had received treatment in another hospital but without
improvement. He was referred to our department on April 13, 1995. An X-ray examination revealed marked
joint destruction only in the right wrist joint, which was near ankylosis (Fig. 2).

Blood tests showed CRP of less than 0.3, ESR of 7mm/hr, and a positive RA test. On April 21, 1995, synovec-
tomy was performed for diagnostic and therapeutic purposes. On histopathological examination, the synovial
membrane had proliferated to a villous form.

The subsynovial tissue was richly vascular, and diffuse infiltration of inflammatory cells was observed. The
inflammatory cells consisted of mainly small lymphocytes and plasma cells, and occasionally showing follicular
arrangement (Fig. 3). His symptoms improved after synovectomy, no arthritis of other joint have been found
to date, and a definitive diagnosis cannot be established.

Case No.12 : A 32 year—old male started having pain in the right wrist joint from August 1997. He visited
another hospital on January 9, 1998 and was treated conservatively. Since an X-ray examination showed joint
space narrowing, he was referred to our hospital on September 1, 1998. An X-ray examination confirmed joint
space narrowing in the wrist joint (Fig. 4), and blood test for RF was negative. Histopathological examination
showed edematous change in the synovial membrane together with mild lymphocyte infiltration (Fig. 5). No
definitive diagnosis has been established to date.

Case No.8 : A 37 year—old male came our hospital with a complaint of pain in the left wrist joint. An X-ray
examination showed only mild bone atrophy, and no other abnormalities (Fig. 6). Blood test results showed
CRP of 0.3, ESR of 21 mm/hr, and a positive RF test. Histopathological examination showed infiltration of
inflammatory cells, mainly lymphocytes (Fig. 7). An X-ray examination conducted at the follow—up showed

joint space narrowing and bone erosion (Fig. 8). Seven months after the initial consultation, the patient devel-
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monoarthritis of the wrist or digital joint ; 6 of 7 cases by Pitkeathly et al” 2 of 6 cases by Iguchi et al” 0 of 8
cases by Nawata et al” 4 of 7 cases by Tanaka et al” 2 of 17 cases by Fujisawa et al” and 6 of 14 cases by
Sakai et al® averaging approximately 30%. For cases of monoarthritis involving other joints, the incidence of
RA has been reported to be from 6 to 27 %. Therefore, monoarthritis of the wrist or digital joint is clinically
important as an early symptorn of RA. The proportion of RF—positive cases among monoarthritis of the wrist
or digital joint has been reported to be 4 of 8 cases by Nawata et al, 0 of 17 cases by Fujisawa et al, 3 of 14
cases by Sakai et al, and was 3 of 14 cases in the present study. Among the RA factor—positive cases, RA was
subsequently diagnosed in 0 case in the study of Nawata et al, in 2 of 2 cases which became RA factor—positive
during follow—up in the study of Fujisawa et al, 2 of 3 cases in that of Sakai et al, and 2 of 3 cases in the pre-
sent study. Therefore, RA is subsequently diagnosed in a large proportion of RF—positive patients, indicating
the need for regular monitoring. The interval until RA was diagnosed has been reported to be 6 months to 10
years by Pitkeathly et al, 3 to 5 years by Iguchi et al, and an average of 37 months by Sakai et al. These find-
ings indicate that RA is diagnosed relatively late after the onset of monoarthritis, therefore long—term follow—
up is necessary.

A diagnosis of tuberculous arthritis may not be established by bacterial culture or histopathological examina-
tion. Some workers advocated that diagnosis of tuberculous arthritis should be taken into account from clinical
findings as well as gross examination during surgery (granulation with cheesy absess, rice body etc)”. In our
series, antituberculosis drugs were also given to patient who was suspected of tuberculosis based on surgical
findings although bacteriological cultures were negative and histopathological examinations revealed only

chronic synovitis. These findings show that careful observations during follow—up are essential.
Conclusion

1. Among 14 cases presented with monoarthritis of the wrist or digital joint, a definite diagnosis was estab-
lished in only 4 cases.

2. In cases of monoarthritis of the wrist joint, which are positive for RA factor, there is a high probability that
the monoarthritis is an initial symptom of RA.

3. Examination of the synovial membrane has little diagnostic significance except for highly characteristic dis-
eases such as tuberculosis.

4, Synovectomy achieves clinical improvement, and is considered useful as a treatment for monoarthritis of the

wrist or digital joint.

References

1) Fujisawa K, Onishi H, Sonoda J, et al : Follow—up study on the chronic monoarthritis of the wrist. ] Jpn Soc Surg Hand,
6:577-581, 1989 (Japanese).

2) Iguchi T, Matsubara T, Kawai K, et al : Clinical and histologic observation of monoarthritis. Clin Orthop, 250 : 241-249,
1990.

3) Maeda H, Imamura K, Hirano E, et al : Diagnosis of tuberculosis of the hand. Orthop & Traumat, 37 : 1691-1695, 1989
(Japanese).

4) Nawata K, Toyoshima R, Yamamoto Y : Monoarthritis of the wrist joint. Cent Jpn J Orthop Traumat, 31 : 2028—2030.
1988 (Japanese).

5) Pitkeathly DA, Griffiths HED, Catto M : Monoarthritis : A study of forty—five cases. J Bone Joint Surg, 46-B : 685-696,
1964,

6) Sakai A, Suzuki K, Tanaka H, et al : Diagnosis and prognosis for chronic monoarthritis of the wrist. J Jpn Soc Surg Hand,
10 : 903-905, 1994 (Japanese).

7) Tanaka H, Suzuki K, Kobayashi Y, et al : Clinical study of monoarthritis joint disease. Orthop & Traumat, 38 : 428-431,
1989 (Japanese).



824 Takashi Ikai, et al

3 HbeR

F - TRBAE

IER E R ESE

2B T B BB R ORE

BRI ERE

EE E-EBEET

'R EE i
WS KRR
O —
F - S IBEO R BB AR R ERE LI mﬁ@ﬁa B £ S Bl T B B

LISRER$ 5. 40, W2REEAHOEBEESERK
wR LIEBIZOWTERIRET R, BE&ATR, MRk
PR, MEBMEE L L RRSI L 0BELRBE L /-
353 19894F 1 A ~ 1998 F 8 A T TIZHRF D4FIHL
ke L, BERTHO AR ZH & 246)
(BH176, HE7H) 09 bEBEETETH -7
1460 (BiEofl, k56l THAH. FHiL18~66
B (FHW43RE), BREIOYURESZ T COHMITL»
A~10% (FH2128), BEHMIIL»» A~34£9
7B (EH13% A) Thot:., BN TIIFEEHSH,
MPRAEF 160, PIPRAEISHIT, 9 b8zt L CIFE
DIFBHBEORF 2 To 7. HED lzkﬁ@owtrfﬂ
iX46lC, FNEFRRA2H, 16, EREES
1B, 2ot wa@éﬁﬁéﬁﬁ?)&moﬁw&mt.

EE H*—RAlﬁ%r%srétaiWJ IHbh, HBOBEIE
RAzﬁJkﬁﬁéﬁﬁklmfﬁmt. X B CREHEB O
INREWE L EBREOALNLDIEIBITH 7.
MEREL7TAATT N TCRETH -/, BB L
BRI 2 4T » 7 EFIE 8FIC, MBEFTRIZ LY
HERELZD016), fRAE LA D281% &7
BHIERRMBIELAOFTR Th - 72, HEIIEEDR
WEATS72DDT7H), FERZLYBEELZLO1H,
BEOBWOOWI 1B HIFHR L VEE T E- -
1RO 2FNII BRI DOHS 21T -7, FOMo4
BUEBRIFRIIZERE L. REE0ICIE 14609 1351058
L BHOBEEADOZHNICIE, RA, &L
T EHEHIIBWCRHORABESLETH 5.




AFE43% (J Jpn Soc Surg Hand), #16% #6% 825-829, 2000

T3 L 2B B O 15 B0

WA KFEARERINBEHE

AR & E-HF K SR
A F R FA-T o5 B
AR TRERA R

+ H — &
Enchondromas of the Hand : Treatment and Results
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From 1970 to 1999, 33 lesions in 23 patients with enchondromas in the hand have been treated at our
institusion, postoperative evaluation have been performed on these patients. An age of the patients at
the time of operation ranged from 2 to 64 years with the average of 25.1 years. Pathological fracture
was recognized in 13 patients. Curettage and autogeneous bone grafting was performed in 19 patients.
Another two patients received hydroxyapatites with or without autogeneous bone after curettage.
The remaining two patients were treated by simple curettage only.

In the case of pathologic fracture, surgery was usually waited until the union was accomplished.
However, tumor exision and osteosynthesis were simultaneously performed in four patients because of
extensive lesion and marked displacements of the fracture. All the patients were free of pain and ten-
derness. All the fracture united within the mean of 1.2 months. Serial postoperative radiograph
revealed remodelling of the lesion after surgery until the mean of 3.6 months.

Four patients suffered from finger deformity and joint contracture. Three were cases with patholog-
ic fracture, which were conservatively treated for 1.5 months on the average. The remaining one
patient was the case with recurrense twice.

The tumor recurred in 3 patients whose type of tumor were all polycentric. The interval of between
surgery and recurrence ranged from 5 to 10 years. Malignant transformation never occurred in the
cases with recurrence and Ollier’s disease.

This study demonstrated the satisfactory results in patients with enchodromas in the hand. Early
surgical intervension may be recommended in patients with pathologic fracture, when the lesion is so
extensive that alignment cannot be maintained. Curettage without bone grafting is reasonable proce-
dure in carefully selected cases.

Key words: enchondroma (PI#&1E), bone tumor (BES), finger (38), pathological fracture (FEHEHT)
Address for reprints: Yoshihiro Sasaki, MD, Department of Orthopedic Surgery, Yamaguchi University School of
Medicine, 1-1-1 Minamikogushi, Ube—shi, Yamaguchi 755-8508, Japan. G
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Helical 3D-CT Images of Soft Tissue Tumors in the Hand

Kazuhiro Otani, Hiraku Kikuchi, Akihiro Tan
Chiaki Hamanishi, Seisuke Tanaka

Department of Orthopaedic Surgery, Kinki University School of Medicine

X-ray, ultrasonograph, CT, MRI and angiography are used to detect tumoral lesions. Recently, heli-
cal CT has been revealed to be a useful method for the diagnosis and preoperative evaluation of soft
tissue tumors, by which high quality and accurate three dimensional {3D) images can be obtained
quickly. We analyzed the preoperative 3D-CT images of soft tissue tumors in the hands of 11 cases
(hemangioma in 6 cases, giant cell tumor, lipoma, angiofibroma, chondrosarcoma and malignant fibro-
histiocytoma in one case each). Enhanced 3D-CT clearly visualized hemangiomas and solid tumors
from the surrounding tissues. The tumors could easily be observed from any direction and color—
coded according to the CT number.

Helical 3D-CT was thus confirmed to be useful for the diagnosis and preoperative planning by indi-
cating the details of tumor expansion into surrounding tissues.

= 9 af ES

BB BE, HRCEZELDW T4 HHWCHEMX LET19894E L b s U /- s EsIE % 63 61,
WHEE, Ta—, CT, MRI, MEEEIHVLNT MAZRTIZ3D-CT # o L= 1161CH 5. FEHF
&7z, Lo L, WINOEESHEL EEOILEN S DNFUTIMEE 65, BH-EEE WEE, BSERE,
IR0 R BBT A5 IXRBETH L. HE, CTOR EVREERMSERE (MFH), JRIE, MmMEHHEREDS
MERICLBEAN)INAF Y CTOHREEERED ENENIFTH 5.

IRTEGAE I EBETTEL I L L), BEAR

BBV T b A EAEEBIE L 2> TVWh, F0 7 &
NBEBTOIANTINVAF Yy Y CTOERE LD CTHBREICEHEZIHICTAF YT —X vigarzH
BRI EESEOTE L LTRSS v, 254 AT 1~ 3 mmCRE L, LA
ShE, AE, ~UHIVAFYYID-CT OFEWHKE 74 AL ) HSHEBEUEEE X—tension # > T
R OB BT BRI DV CRE L7, 3D-CTER % ER L 7. MEIENE, MFHO 1615
X UMD 6B1TIE, BRI KR A F o 1

EER G LEPBCT #HE L3D-CT 2B L 7.

Key words : soft tissue tumor (¥kEFIEE), three dimensional display (32RTEFR), helical CT (A #VCT)
Address for reprints : Kazuhiro Otani, MD, Department of Orthopaedic Surgery, Kinki University School of Medicine, 377-
2 Ohno—-higashi, Osaka—sayama-—shi, Osaka 589—8511, Japan.
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Fig.1 Case 1:Hemangioma.
A, B:Plain radiographs.
C, D : Enhanced 3D-CT images.

P DOBMX K%, CT, MRIB LU 3D-CT 2 #4
BICRRES L A 2 647 L /2.

& S

SR THRELEMEEEZI DI LT, BBEOERKED
LB LIEELONERRSHARE Lo/, 66i0Mm
TR 1POMERERE I, EECTICLVERL
[ I8 5 M SEBICRE S h, WRiIcFgo
MAVHERTEL:. BREEMBEOERN T, A
PRI BRI R LA SR« BRI
07z,

£ x & fl

EGIL : S54R%, . BW, FEIE FEHH
2ODEE R SNz, BHXHRE IS THREOER
CEEICHY T 2 ARILEERD S (Fig 1A,
B). WiEOEEID-CTIZT, 2200 EE (BEH)
EGBlo/NERE FESOBAIICED - (HEM)
(Fig. 1C, D). SN 563 0DEEICIIBREL-ILED
FADRD LN, FHESHIDEECTH -7

FEFI2 © 20/%, ZME. EMXARE TRIRERITICHK
HOEREYH -7 (Fig. 2A). MRIIZT, FEEIZE
EICR LcE R FREREE %07 (Fig.2B, C).
#EH3D-CTIZT, FREEMLLEL, 2PFEHIC
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Fig. 2 Case 2: Giant cell tumor.

A : Plain radiographs.
B, C:MRL

Fig.3 Case 2.
A, B, C:Enhanced 3D-CT images.

GETAEEGSHL L0, BEICEBTTIR

IRFAOME R H7z (Fig. 3A, B, C). Mbifrs = o
TUZHIEFEMRETS - 2. CTOHEMESRIZIBANVINAF Y CTORE
FEFI3 : 57hE, wiE. &EE3D-CT Cldbghhitaakid X, BERNRERTOFEBEESMEL BoTw
HAPLERZ LW CTEFREL A 7OFHICREFTE BY VY AU A NCT AF ¥ VIZESMIRERIT
7o, BEFICIIRIEROEMIIFE ST 5 REMFE 2 I OREEBSERTSE, BRREOBD L KE,
FREE IR IR S /o (Fig 4A, B). PRI L AEBEOTNER/PEICTEZENTES,
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Fig.4 Case 3:Lipoma.
A, B:Enhanced 3D-CT images.
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THIEWTESL, FRMEE OFELRXBSHELR
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Fl A M EERI A ECERR TR TR, 2 &
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BRAOBF2HET AW TES, $/-3DEIE
AEEOFAICEEIETEHETLIZ N TE L]
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T&5. 85612, X-tension # W THEE I N/-3D
EEZEZEHICERLCEHEREZBETEZ L. 0D
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MRI X ) b MRS i AH L FETH 5.
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ZE WY A, EEAREOMARCEEBEE &
PHEEREE SN THEE SNSRI
TwaY, F-ENEELNEREOES, FELED
FERHEOMHEROHIEIZIZ3D-CT & » b MEEE

PENTWS. L7zd > T, 3D-CT ZEH/REE
WBWIERZEGZIETRS 55, MOBEGIR
LHRAELBRTAZLPLETHS.
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Ultrasonographic Diagnosis of Trauma and Disorder of the Finger

Masataka Suzuki, Hironobu Inagaki, Mariko Komatsu
Department of Orthopaedic Surgery, Tokai Hospital

There has been few reports concerning the ultrasonographic diagnosis of finger lesions. In order to
know the indication and limitaion of ultrasonographic diagnosis on trauma and disorder of the finger,
we carried out ultrasonographic diagnosis on 176 cases of finger lesions (collateral ligament injuries :
74 cases, soft tissue tumors: 36 cases, palmar plate injuries:24 cases, tenosynovitis: 17 cases, tendon
injuries: 16 cases’ foreign bodies:4 cases and the others:5 cases). Toshiba SONOLAYER o« SSA-
250A and 7.5 MHz anullar alley probe were used.

Result: Most collateral ligament injuries were correctly diagnosed for the level and degree of the
injuries that were comfirmed by surgical exprolations.

Diagnosis of the ulnar collateral ligament injury of the MCP joint of the thumb was especially impor-
tant because herniated ligament injuries (Stenar lesion) needed surgical repair, and 5 of 7 cases of
Stenar lesions were correctly diagnosed.

The palmar plate injuries gave ultrasonographic diagnosis to 24 examples. The palmar plate was
put out clearly under the flexor tendon.

Although the diagnosis of the palmar plate injuries with the avulsion bone fragment was easy, it was
impossible to know the diagnosis for details of the palmar plate locking.

It was possible to know the details of the damage of the flexer tendon.

The continuity of the tendon was confirmed even in case of the extensor tendon damage of the mal-
let finger and button hole deformity.

The presence of the tendon sheath ganglion and thecal liquid in chronic rheumatoid arthritis were
easily diagnosed, although a characteristic images were not obtained in the tenosynovitis.

The diagnosis of the presence of the soft tissue tumor was easy, but did not reach to the settlement
diagnosis of the tumor except for the ganglion.

Ultrasonograpy is easy, non—invasive and useful method for the injuries of the fingers.

BREREDERICL VML FOBEELEH LR
# F’““é:%x% EWTREE o TETVARYYY, KA
FRoBZTHRDEICEL X, BRI F Uiz Bk W ATEL4E MP B 81 81 T @ Stener
ﬁiﬂ)f“&;%t»xaiﬁ%”%ﬁﬁwf EEE 2 B atid R 1es1on@%.€?;uaz WERTHAZ EZHRELLY, &
b, TRIEFROBM 2 EEDRERZ N IZH BEDOBMIEFROREOBERZHOBEIL L RA %
BTHHEINTELLDEREDLREY, BEOBE HEZETHA.

il

Key words : ultrasonographic diagnosis (BEF#Z ), finger ($8), collateral ligament (fIEI#%), tendon (f#), palmar
plate (ZHIH#H)

Address for reprints: Masataka Suzuki, MD, Department of Orthopaedic Surgery, Tokai Hospital, 1-1-1, Chiyodabashi,
Chikusa—ku, Nagoya—shi, Aichi 464-8512, Japan.
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echoic TREIT A H L%\,

b HEEPIP BB IEIST R AL UTEE. MRS & B EERAL IR BT T & 5.

W& & HE

1994 & ) HBREERNAR TFHROMNMEL KRR
DBEWBW AT, FMICTHREZRR T IR
PR CHET T HREBRENTE 17602 & L
7z, FEBIOMNFUIE BB BB 746, A0 4
Vi EOBREIER 3661, ERMIEE 246, B
KH1TH, BEIEE1661, EWI 4, FOMmAT5H
Thot, BEESHIIEE LTERBEORE YT
v, BEICRU TERRPRAEOLE, A LAK
EEiTo7. BEWEEL L TIZEE SONOLAYER
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ERL S TICER

FNENORET L IREREG TR LEELN
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1. MBS EE

MBS IE 5 1L, BIEMPBEI %47 B, BRI
D PP A 235, BRIPEWH 361, i MP B
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1) B MP BaES

B MP &I B B HEE T CICHRE L2 L)1
ARV T ALY, IRIIIEEEAT & IZITFABEOFR,

*23550, eHIEFEABEEO THIKRE R
hypoechoic area®®» 5 b @, 3EIHFFFEHIIZH
BLEBEIDFEYDDHEH0, ABNIHFELHOIE
Bz ) REBICAZL DL L, ELHD
12 B RERR B0 42 FAHTEIS & & 2 b NIER O A
HFRERELT, SFICFMETR T 3 BEEERICT
MEISEEEOFEMZEE L. 2095 HbFEH O
EIET3H 5 Stenar lesion X3 AizA S, 18I
W OARSWTR T 223 O 2 WEFRE, 4Lz
MOBVEFERETH ) RENICIERTILLELD
N7z, 2B EAENAL O M E O 72 0 B O FEME 2 B
WCELDo/2bDTHY, BHKEBRECHELE
BEFARTHRES L L CRTEeBGE T 3g0%
WITETH o7, DEOBRLVEIWEEF 1B 4
BARTEIIN L TR, REdRFEEEZTT>THY
EFSHER CHRBL TN 5,

Stenar lesion iZ3BID 7HIH5FIICHER S NIzH, 1
Bl A FE T O MUE CER RO B\ E AR DRI
Thote., MO1IBIZEHLOMRPREL/SOT
AR BRI EMBOME TH o7z, 3BIIBITAS
stenar lesion ¢ accuracy {£71 %, specificity 13100 %
THot-.

2) B DAL ORI B

PIPBAET @ 234 & 48 MP BAH 1 61 12 hidT L 7.
PIPRIEN X RHEMP BIETIC LB L TR < AN S
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Biomechanical Comparison of Intramedullary Pinning and Percutaneous
Pinning for Distal Radius Fracture

Yuji Saeki, Hiroyuki Hashizume, Mitsuru Nagoshi
Hajime Inoue

Department of Orthopaedic Surgery, Okayama University Medical School

Harutomo Tkawa
Department of Orthopaedic Surgery, Reihoku Chuo Hospital

We invented and clinically used a new operative method (NODE anchoring system, NAKASHIMA
MEDICAL®) which is a kind of intramedullary pinning for distal radius fractures. The purpose of this
study is to compare the mechanical strength of NODE fixation and percutaneous pinning, especially
transfragmental pinning (TFP).

We constructed models of unstable Colles’ fractures using artificial bones (Sawbones®) and cadaver-
ic bones (of which bone mineral densities had been measured). The rigidities of four types of fixa-
tions were investigated by static load tests. In the NODE fixation models, two curved rods were
inserted from the proximal radial shaft to the subchondral bone of the distal radial fragment (Type
A). In the TFP fixation models, three types were experimented, two Kirschner wires were inserted
from the dorsal cortex of the distal radial fragment to the proximal radial shaft at an angle of 45°
(Type B), 60° (Type C) and to the proximal radial intramedullary space (Type D). Twenty artificial
bones on each fixation and 5 cadavers fixed by NODE and 10 fixed by TFP were tested and compared
using the Mann—Whitney U test. The ultimate failure stresses were measured when perforating
occured at the point of the subchondral bones of the distal radial ends and cut out occured at the distal
radial dorsal cortex.

The rigidities of types A, B, C and D were 1789 £ 77.1, 193.2 & 66.3, 2359 + 434, 258.9 £ 84.0 N/ mm,
respectively. In the tests with cadaveric bones, the bone mineral densities influenced the strength of
each fixation method and failure stresses.

Osteoporosis and comminution at the distal radial cortex were not taken into acount in the study by
artificial bones. The rigidity of NODE fixation is less seirously influenced by these factors than TFP
fixation, as the distal radial fragment is fixed at the strong subchondral bone in NODE fixation.

Key words: distal radius fracture (&M EF), percutaneous pinning (FEHMEFE), intramedullary pinning (4
PSR EE), biomechanics (/¥4 4 A 7= R)

Address for reprints: Yuji Saeki, MD, Department of Orthopaedic Surgery, Okayama University Medical School, 2-5-1
Shikata—cho, Okayama—shi, Okayama 700—8558, Japan.
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FEILE S N B intrafocal pinning (IFP) % &Rk
oz FBIRENLEETEZ V. L L s,
HEINOREROBREY v = v FOBRRAPEEILD
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2  Methods of fixation
A% . NODEW:, B¥ . 45°TFP#:, C# . 60°TFP#:, D#E .

(g/cm 2)
0.9 7
0.8 A '
0.7 ] !
0.6 00 I
0.5 8s '
] o]
0.4 | ' 9
0.3 ' H ]
0.2 s ¢
$3
0.1 A
BMD| up BMD mid BMD 1/3
3 RAEBREE ﬁi%g
O EZREEFER

BMD UD : 0.34 i 0.11 g/cm®, BMD mid :
045+0.14 g/cm’, BMD 1/3 . 055%=0.16 g/
cm’,

2RI % 1.8 mm O Teut out €2 & EDILH %
s L7z,

FEER5) 3RTLAMREFRE (FEM) 12X 584
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Distal Radius Plate Fixation for Dorsally Displaced Fractures

Kazuhiro Sakai, Hiroyosi Ogasa, Kazuhiro Murata
Shirou Kajiyama, Eiji Azuma

Department of Orthopaedic Surgery, Yamaguchi Central Hospital

Recently, several new plates for dorsal fixation of the distal radius were developed, and were used
for fourteen patients in our clinic. Eleven fresh dorsally displaced unstable distal radius fractures,
including seven fractures with intra—articular extension, and three malunited fractures were treated.
Five ACE plates and six AO plates were used for fresh fractures, and three ACE plates were used for
malunited fractures. Additional procedures were performed on four fresh fractures, three simultane-
ous hydroxyapatite grafts and one supplementary Kirschner wire fixation, and also performed on all
malunited fractures, osteotomy, and iliac bone grafts.

The average periods of postoperative plaster fixation were 3.3 weeks in patients with ACE plates
and 2.4 weeks in AO plates for fresh fractures, and 2.3 weeks in ACE plates for malunited fractures.
Early mobilization was possible without any severe complications, such as delayed union, tendon rup-
ture or neurovascular disorders. The range of wrist motion at the time of follow—up was satisfactory,
with minimal disturbance of flexion, extension, and ulnar deviation. On radiogram, accurate reduction
was obtained in most fractures, except three fresh fractures with two radius shortening and one loss of
volar tilt. In addition, radius shortening aggravation occured in two fresh fractures within a few post-
operative weeks. One cause was probably the technical difficulty in stabilizing the distal fragments,
although simultaneous bone grafts were helpful.

In conclusion, compared with external fixation which is most common treatment method, plate fixa-
tion offers such advantages as early return to active life and simple post—operative care. However,
technical difficulty is a problem which must be resolved.
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Treatment of Scaphoid Fracture Using the Herbert Screw with
a Small Volar Skin Incision

Yoshifumi Nagatani

Department of Orthopaedic Surgery, Nagasaki Ekisaikai Hospital

Kotaro Imamura
Department of Orthopaedic Surgery, Imamura Orthopaedic Clinic
Eiji Kaida
Department of Orthopaedic Surgery, Aino Memorial Hospital

Yoko Yonekura

Department of Orthopaedic Surgery, Narabayashi Orthopaedic Clinic

Yoshiki Yoshiwara

Department of Orthopaedic Surgery, Nagasaki Saiseikai Hospital

Since the Herbert screw gives rigid internal fixation and allows early motion of the wrist, we have
treated scaphoid fractures by using a Herbert screw without a cast since 1988. The screw was insert-
ed into the scaphoid through a small volar skin incision at the level of scaphotrapezial joint using a free
~hand technique monitored under an image intensifier. Sixty—four wrists of 64 patients were operated
on from 1988 until 1998. The median age of our patients was 35 years. These fractures were classified
according to Herbert’s classification. There were 47 Type A2 fractures, 12 Type Bl, B2 fractures and
5 Type C fractures (delayed union). The mean follow—up period was 18 months. Bone union was
obtained in 61 of 64 cases. The results were evaluated by Cooney’s scoring system. The average clini-

Key words : scaphoid fracture (FFREE), Herbert screw (/N—/3— 227 1) 2—), delayed union (GBIEEE), small
skin incision (/MIB), fibrous non—union (fEHEM: {5 RI5)

Address for reprints: Yoshifumi Nagatani, MD, Department of Orthopaedic Surgery, Nagasaki Ekisaikai Hospital, 5-16
Kabashima—machi, Nagasaki—shi, Nagasaki 850—0034, Japan.
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cal score was 93 points in Type A, 90 points in Type B and 92 points in Type C. The mean time for
returning to work was 3 weeks (range 1-6 weeks). Herbert screw fixation through a small volar skin
incision is useful for scaphoid fracture because it reduces the time of immobilization and decreases the
time of function recovery without an increase in adverse outcomes.
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LAY, EROEIICE, ERZ (M4 &%
HHEEBEEOEN S Lo THEET LY, &
HoOFFAEETEREL, FIICAR- VEREFE
THEET, —HOBEEFICH LT, NI
Herbert screw BEEEIEBREDIRENELNEHH
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b

M4 SEF 320k, BE
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BB L UEE LA TERNEH TH L. K
BB & L TR WiBIEIRE, WREEAMETZ
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e ERMESLETH Y, REBEREEFAL TV,
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Herbert-Whipple screw 2% A%%, ¥ % 7 b OED
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Holz, B, IO OEYgEL S AO cannu-
lated screw, Bold screw, double thread screw 7z &
RSN, FHREEHOFMIE NS OFEM
oKL - T, MIFASES L) HEIITLR
BEHThhol. L UEBINAEORERIIED Y IE%
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Extensor Tendon Rupture Caused by Osteoarthritis of Distal Radioulnar Joint

Katsunori Yuasa, Katsushi Chiba, Miyuki Itoh
Department of Orthopaedic Surgery, Yokote Municipal Hospital

The rupture of extensor tendons due to the osteoarthritis of the distal radioulnar joint is rare. We
treated 4 cases operatively since April 1994, The purpose of this article is to investigate the result
after the operation.

The patients were 2 men and 2 women. The average age at operation was 62.3 years (range ;38 to
79 years). The osteoarthritic change of the distal radioulnar joint and the dorsal subluxation of the
ulnar head was found radiographically in all cases. Loss of ring finger extension was found in 2 cases,
little finger in 1 case and both fingers in another. The ulnar head was excised (Darrach’s procedure)
and tendon reconstruction by free tendon graft or tendon transfer was performed.

All cases were classified as excellent according to Buck—Gramcko’s evaluating method. One finger
was classified as excellent and the other 4 fingers were classified as good according to the % TAM sys-
tem. The average of carpal translation index was 0.29 preoperatively and 0.30 postoperatively.

The combination of ulnar head resection and the free tendon graft or tendon transfer is recommend-
ed for extensor tendon ruptures caused by the osteoarthritis of the distal radioulnar joint.

FHEIBIBRI/OH 200, NMEOHLH, B - ME 11§J
Thote., FMHEIREEDRIE (Darrach )
BYERIER ) v v F L EEM MBI R ORI MEREREAT (3BU448) T/ I3MBITH 1) %6
THEI LK AN, RUERBHERIEESE AU Mk a B E L 19 FJ ﬁ‘% 4¢6 7 A,

& U o

IZRET 5 b QIREBHE L. LRICBITEERED FIHE2 0 A TH otz itk 213% TAM

BEEBICOVWTRAE L0 THRET 5. i, Buck—Gramcko#: (B-GEE) ’S:}ﬂb\t.
WERbLUOHE = 7

19944 4 B DARE, HERICBWTRELIT - 7oE TE MBI % TAMI£89% 5 5 100%, B-GiET
RESFEREMEEIC L A2 RMHERE ThZIL5606 HEEETH o7, BBITHHAIO% TAMIZ92%, B
BTHDH, FOHILMBIZL Y EFRAERETH - /- ~GETIHETH 7. BEIMPHEEIZIZ5 25 30°
150 % B < ABISH Iz DWCHRE L7z MRl 824, (F3918°) OBMELS A S NI-H, B MP BT/
2B, FAEEEEII8EN D 795, FH62.35, BZ0 25— 100 (F¥y—2°) CEMR-BES L.

Key words: extensor tendon rupture (BB, osteoarthritis (ZETYEBIENAE), distal radioulnar joint GEAIEERES
i)

Address for reprints: Katsunori Yuasa, MD, Department of Orthopaedic Surgery, Yokote Municipal Hospital, 5-31
Negishi, Yokote—-shi, Akita 013-8602, Japan.
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Table 1
I CTI grip p. (kg) ppd {cm) ROM of MPj (*) TAM (%)
FEGI R MR B3R FHAE % TAM B-G
! : WA MR BE R ORE RN BE 0 S |

1 79 F 5 TG+Darrach 025 027 15 11 0 0O 0/80 20/75 250 250 100 E
N 0 0 0/90 20/90 235 265 89 E

2 6 M B TG+Darrach 032 033 20 26 0 0 -—10/90 5/90 250 250 93 E
3 38 M /Mg TG+Darrach 030 030 43 45 0 0 0/85 15/100 250 275 91 E
4 63 F BB¥§ T.T+Darrach 029 031 13 135 0 0 0/70 30/75 225 245 92 E

T.G.: free tendon graft with palmaris longus, CTI:carpal translation index, TAM: total active motion,

T.T.: tendon transfer

(EDCII—EDC 1V, V), ppd:pulp palm distance, B—G : Buck-Gramcko.

Fig. 1a JEBI1 OH#7ES
REEOFH~DOEH L, TR, /NEMPHEEOHEFREEL D,

BlikZ -7z, L# L, pulp palm distance (ppd)
FeB0cm T, BEEBEBVTRMEZHZ 5601
% # 72, Carpal translation index (CTI) AS#FEIF
¥029 5 5B FH030NE b TPICHEML Twiz
A, BRR E, FRERCABIEHRIIAL NP o7
(Table 1).

fiE Al

FEBIL : 798%, M. 1994428, SMER L OFR
nl, HAMEMPEBOEBMERIARE ho7. 1
# Ath, BIEMPHEOABHRBRIARELY, LF
#FH L7 Ly NS YBERICT, REEEHROICE

L\ WBIEE b 2 80, ZAUCHTR L - fe e
THFREBUWL, 4R7H, FiliziTo7/. REEF
B OB LIEHEL, 2295, FAEADTOL
FWRERL-REEY, B L Twi, RigWiHk
v, V) LAEEAMBEISEERRL, REEAMW
BB bW T RO, REEZYWHE (Darrach
#) %, REFRLACT, EHERBEFLIToZ.
WikAG6» AORAER, % TAMIIRIEL00%, /)
1589%, B-GETIEWINSETH >/ (Fig. 1).

% =
ERBERESHERILEEE ISR Y 2 R MBRET
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Fig.1b EF1DOWHEIL > F 4 v BEE
RUB B % AL 3B 2 BRI RE RS (L 2 FR 0 7.

WROT & F o 2HEF Y SB[k
WHOBERE LT, ] LREBOEBATRIEIC &
2 AR R & B R BEET 0 JEfE A5 K B 12 0%
BREBIEIZLAMBNERLEZOND. HEH
TRV TR S EAMEEICHE 5, EREILEE

o

Fig. lc fEFI1 OMFHATR

WX ER LR EESHEIL> ST 5 2 &2
FUZHEER & Tz, U729 o THEMOH B0 & 2 B3
BEIZL - TIEMESE L ZZ 05,

REWEIZT 54E & ¢, Darrachi® & Sauve-—
KapandjiE»*® 5. FREORMREML T FHT2 B
BT, BEEZTTOLME? bAHLNLD, FHOH
EEh s, TildiDarrachE % EBIR L CTE 4. #iE
CTLIZh T2 4EME RO 724, FESRE EOFRL
b7, FHMIC It Darrach#ETH S TH 2 L Bbh
. LELRHMEEEIAHETH Y, 4B SOICER
BROEBBENLETH S,

TRREDME B L TR A1, RO & bk
KIEm & EEBARIC L VBT A2 2 Al L
Twa, L2 LEEGROREC, REROHEFR
EREOTOICNREE LTHATE 2 WEE IR, BE
TR EAT o T 5. WEBGRIERBMAER, BT
THORFTHo 7.

W AOERICB Y TEET &A1, BOE
FrELTELVWEICHEETZY L) ATH
b, WMBHEREIE-Td, HEEFEIIBVWTHT
DXBTE S n)S, MEROBERERIC L S EHF

L AREE

REBEVWHOBMTENEL, TR LLREEFSES L Cwz, BisMimig (EDC) &/ NMEEAMMTE
(EDM) ZEMBR L Cwie. REERORE, REFE PL) 2BV CERERBERZT- 7.
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Osteophyte and Proliferative Tenosynovitis as Pathogenesis of
Extensor Tendon Rupture in Patients with Rheumatoid Arthritis

Hiroshi Arino, Koichi Nemoto

Department of Orthopaedic Surgery, National Defense Medical College

Yukio Horiuchi, Hiroyasu Tkegami

Department of Orthopaedic Surgery, School of Medicine, Keio University

Takashi Ishiguro
Ishiguro Orthopaedic Clinic

Introduction

The conventional radiograph is still very useful for evaluating rheumatoid arthritis (RA). It provides an
objective assessment of the extent and severity of joint involvement. The common radiographic findings in RA
are periarticular soft—tissue swelling, osteoporosis, marginal erosions progressing to severe erosions of the sub-
chondral bone, synovial cyst formation and lack of bone repair. In some cases, sclerosis and osteophyte forma-
tion accompany joint—space loss, and osteoarthritis superimposed on RA". Many patients with extensor tendon
ruptures have osteophytes in the dorsal aspect of the distal radio—ulnar joint (Fig. 1). The purpose of this
study was to classify RA patients with extensor tendon rupture into 2 groups according to the intraoperative

findings with or without bone spurs and review the different characteristics as they pertain.
Materials and Methods

Twenty—six RA patients with 67 tendon ruptures in 26 hands treated in 1990 and 1999 were studied retro-
spectively. The patients comprised 2 men and 24 women aged from 38 to 72 years, with an average age of 51.7
years. Patients were diagnosed as RA clinically, and some were seronegative for RA. Twenty—two right hands
were affected and 4 left hands. Treatment for the ruptured tendons consisted of tenosynovectomy (26 hands),
tendon transfer (25hands), and tendon graft (1hand). Twelve Sauvé—Kapandji procedures and 4 distal ulnar
resections were added. We classified the patients into 2 groups intraoperatively based on presence (group 1)
or absence {(group2) of bone spurs at the dorsal radius on the distal radio—ulnar joint. Sex, age, period from
diagnosis of RA to surgery, number of affected fingers, the increase in the number of affected fingers,
Steinbrocker’s classification, and joint surgery were compared between two groups. In 10 cases (4 cases in
group 1 and 6 cases in group 2), parameters for disease activity such as RF, CRP and ESR were compared
between the two groups.

Postoperatively, tension—reduced early mobilization was applied” .

Key words : rheumatoid arthritis ({&1EI57) 7 < F), extensor tendon rupture ({HFFEEMIZL), spur (E#), tenosynovi-
tis (BERHTER2%)

Address for reprints : Hiroshi Arino, Department of Orthopaedic Surgery. National Defense Medical College, 3-2 Namiki,
Tokorozawa—shi, Saitama 359-8513, Japan.
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that caused by infiltrating tenosynovitis”.

In this series, inflamed synovitis was not seen in most group 1 patients, and it was seen in all group 2
patients (Fig.2). In group 2. multiple fingers were frequently affected, and the number of affected fingers
increased. Attrition ruptures tended to have better functional results rather than the ruptures caused by the

invasion of the tendons by tenosynovium®. It is difficult to apply our early mobilization method without adja-

3) 4}

cent tendons Early surgery is therefore recommended for extensor tendon ruptures caused by inflamed

tenosynovitis.

References

1) Brower AC : Rheumatoid arththritis imaging. In: Klippel JH , Dieppe PA eds. Rheumatology. St. Louis, CV Mosby, Section
36, 1994.

2)  Ertel AN, Millender LH, Nalebuff E, et al: Flexor tendon ruptures in patients with rheumatoid arthritis. ] Hand Surg, 13
— A 860-866, 1988.

3) Ikegami H, Ishiguro T, Horiuchi Y, et al: Tension—reduced early mobilization for ruptured extensor tendon in the
rheumatoid hand. J Jpn Soc Surg Hand, 14 : 871-875, 1998.

4)  Ishiguro T, Ikegami H, Itoh Y, et al: Tension-reduced early mobilization for reconstruction of ruptured extensor digito-
rum communis tendon. J Jpn Soc Surg Hand, 6: 509-512, 1989 (Japanese).



Osteophyte and Proliferative Tenosynovitis as Pathogenesis of Extensor Tendon Rupture in Patients with Rheumatoid Arthritis 861

IRYE =
RA O RRITHOBRE BT 5 BB & RS2 DWW T

BRI A SRR

B U R R AR

B KRR

gE AT HE - L1 OR
WL BRI

f &

18MRE ) v < F (RA) CTRBEEICHBENEZ D,
XHEEL, BEkEgoBR, BHEE0OEEE ¥
MO ML DA LN B REBELEHITH S
NI ERE v, FHeld, RADHRGREEZICH L
TRBTH BRI & LTy, #iR IR EYESR
BE (RER) 2T WRBITREEZ BTV, T
OB, EUERMEEICERE AL LB D% v,
o BWAT A S NI IR BB BN o0 1 IR R VR
Db DHE L, BHD RS NG - FHIEH B
HWIERLLNEZ LS ol SREBHROGET?2
BEICO, BRRAISBIC OV TOMRE L7z, MRIEZRA
DWW RO L TFMEIT 2722601 CH 5.
Byasl, k245, 5138~ 7258 (FB57.15),
L2261, EA4ABITH o7z, MrhmEER B E
WMEHABLDETN—T1, AHVIDE TN —T2
L7z, Zu—=713116, FH561E, 7L —72
121561, FH586Th 7. RADZKH»SLFRE

K

TOHPME 7N —F1TCIIFIFT LTIV — T2 Tk
T7EL N —T1DEIDPEVHENDED - 2 0HFE
EW ol T, FRFEHFICIV-T2074
TR L 72, RADKEBERE I, 5
A2TH o7z, HMERERELARORIE I V-7
TL7HITH LTI N — 72T 26 EBEIC T IV —
F2DED) BE D o7, SOOFHETORE TIiLHE
BEEERE S I AGEEIBRED L ONRE L, REHCHK
BAES 72 & DO KRBEF DRSS o7z, £T0FTF
ABNLIBS el o7z, SEOBEIIFMBNIIR - T
WABD, FORRERPLTINV—-T1EEEES D, BE
KO HERBRET, WREIRMIIRBL e, 7
N—T2IEE B LD D, SHIEHE, W
B OBINAH STz, FMMAIIBREREANOBRBATH
FEAELTRY, BIBREL TV AAOFMHIUE
ThY, FTIRERPEZVIT)DPFHIELSTH L/
O, TN—T2 58 BOFMPLETHA.




HB¥45E (J Jpn Soc Surg Hand), %16% %65 862-865, 2000

IR E (1) |
FAREIEBGEE IZ BT 5 IWB) R ERR AR O 2 W i i fiE

BINERRZEF BRI RS
B oF % %0 B B A

mo# B
WEYNEY F—3 3 2
= o ok —

Reliability and Diagnostic Significance of Vibratory Threshold Test
in Patients with Carpal Tunnel Syndrome

Hideki Tanaka, Kenji Yamada, Yoshio Kaji

Department of Orthopedic Surgery, Kagawa Medical University

Kenichi Takahashi
Shikoku Rehabilitation Academy

Vibratory thresholds were measured by the vibrometer SMV-5. The sensibility of thirty—one
hands of twenty—one patients with carpal tunnel syndrome was evaluated preoperatively by the vibra-
tory threshold test, 2PD test, Semmes—Weinstein test, and nerve conduction velocity.

The normal range for vibratory thresholds was determined in three—hundred—sixty digits of thirty—
six healthy people to be 24 to 11.0 X 107 G. The sensitivity of patients with carpal tunnel syndrome
was 72.0%in the vibratory threshold test, and was statistically higher than that in the static 2PD
(538 %), moving 2PD (54.8%), and Semmes—Weinstein tests (49.5%). There was no significant dif-
ference in the specificity between the vibratory threshold test and others.

The results suggested that the Pacini’s corpuscle of affected digits with carpal tunnel syndrome was
damaged considerably more than the Meissner corpuscle or Merkel corpuscle.

Vibratory threshold test using SMV-5 was sensitive and reliable to evaluate the sensibility of the
hand with carpal tunnel syndrome.

i U ®» I WRELUHE
REROFTLE BRI EREE, FPHLOMBER 1. W%
FETELVWILREDPLERLILh-72Y. T4k IREVEBMED EEMIZEERA365], 72F0 360

i, ofbh) 2B TEARBEREREYNE /e oBEH L. —7F, FREERFEIFHRTO2]
FHN 12 IATIT 2 CELDT, AREOFRE BISIFERRE L.
FEMERE BT 2 BWINEMEIZ OV THRET 5. 2. Fik
AVi-iEgEstiE T 7 2 o— S HBOSMV-5T,
T ORE A K219 HzEE T, MEE % 120 X

Key words: carpal tunnel syndrome (FHREREMEEE), vibratory threshold (JRENERIME), vibrometer (RENEEL), senso-
ry evaluation (%08 5Fh)

Address for reprints:Hideki Tanaka, MD, Department of Orthopedic Surgery, Kagawa Medical University, 1750-1
Ikenobe, Miki—cho, Kita—gun, Kagawa 761-0793, Japan.
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Fig.1 Vibrometer SMV-5.

107G T CEEMICELS ST, HREOBRILME
b o TIREIEMELT660THS (Fig 1).
SHOBETCIEMNEL, FOFHEEHV. &
FAIF—HREHLNTIT - 72, FIREERRETILEY
HEEICINZ, static B & moving 2PD, Semmes-—
Weinstein test £ 1TV, S SICHIEZE#EE (SCV)
HETH L7z, SCVIEFMET T D MATHERB TRig
nHEW L7,
INLOBEBEEDEREB L UEBEELRD, E512
REEBE L oRERR E OMBETIRET L7,

& ES

1. BEBICB I AIREERE

ERrOBONCHEHERBEIRA 2P ORA
27X 10 GTHESAEE L. B, "B X UHE
BMTEFRP 70T, FREFEREOFME LT
No3\D216r o EEHrEH T L, 24~
110X 10*GTH -7,

2. FREERR

1) EEEEE

REEHENS1IOXI0GEBA L EBMEIZ, &
1B8T645%, RIR677%, HI883.9%, BIE484%,
INET258% A BN (Fig 2).

2) 2PD

Static 2PD 5 mmbPAZER &5 &, EEMEID

(x10°G)
120< © O

O
O
0]

Thumb Index Long Ring Little

Fig.2 Vibratory threshold of all digits in patients
with carpal tunnel syndrome.
*normal border line (11 X 1072G).

(%)
100+ p<0.005 p<0.005 p<0.005
904 NS NS | NS
720
)
Z
=
@
=
7]
7]
=41 1 2%
T T T T T T T T T T |
Static 2PD test  Moving 2PD test SW test VT test

Fig.3 Sensitivity and specificity of static 2PD test,
moving 2PD test, Semmes—Weinstein (SW)
test and vibratory threshold (VT) test.

I8 T41.9%, T~1E32.3%, HFIE41.9%, /INET
194%THh - 7.

Moving 2PDCiZ, 3mmbbHzEEELT5E, £
FEIXEET387%, T1E290%, FH419%, /s
T129% CTH o7,

3) Semmes—Weinstein test

Semmes—Weinstein test Tid purple L E o BE#4E
EBIGHT516%, B & ORI ARA%T D, AET
161%TH -7z,

4) SCV

SCVid45m/sec KD R EEILZ5% TH o 72,

5) EHMEREHEOBRE LFEE (Fig 3)

FREEEFOBE,OPIEOIBERARL L
e, IREVERMEREDREIZ720% T, staticH &
Fmoving 2PD test DZ N Z 1538 % B & F54.8%,
Semmes—Weinstein test 0 49.5% & LB L CHEI
ol T, FREERBEONMELTEELHET
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Treatment of Severe Carpal Tunnel Syndrome

Hideaki Misu, Masahiro Nagaoka, Takahiro Suzuki
Kinya Sato, Junnosuke Ryu

Department of Orthopaedic Surgery, Nihon University School of Medicine

As a rule, we perform decompression of the nerve for patients with severe carpal tunnel syndrome
exhibiting severe muscular atrophy. In this study, we reviewed severe cases we have treated to
ascertain the surgical outcome. The subjects included 15 patients (1 male and 14 females) with 16
hands afflicted with carpal tunnel syndrome exhibiting severe atrophy of the thenar muscle and an
inability to make opposition. Moreover, as other inclusion criteria, the compound muscle action poten-
tial of the abductor pollicis brevis (DL-APB) and the sensory nerve action potential between wrist
and finger (SCV-WF) could not be detected in electrophysiologic examination. The affected side was
the right hand in eight cases and the left hand in eight cases. The mean age at the first examination
was 55.0, and the mean follow—up period was 2 years and 2 months. The surgeries included endoscop-
ic open surgery of the carpal tunnel for 7 hands and the conventional method for 9 hands, 4 of which
underwent opponensplastic reconstruction (Camitz method) simultaneously. We evaluated the severi-
ty of pre— and post—operative muscular atrophy, pinch force, sensory response using a Semmes—
Weinstein mono—filament (S—W) and electrophysiologic findings. The muscular atrophy improved in
13 of 16 hands (81.2%) and the pinch force increased significantly in 13 of 16 hands. The sense of
numbness disappeared or was alleviated in all cases investigated. The S—W test showed improvement
to the normal level in all cases. DL—-APB could be detected in 13 hands and was undetectable in 3.
SCV-WF could be detected in 14 hands and was undetectable in 2. Even with severe atrophy of the
thenar muscles, improvement was obtained in most of the cases and thumb movement recovered to a
level at which activities of daily living were maintained.
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Long Term Follow—up Study of Motor Nerve Conduction Velocity
in the Cubital Tunnel Syndrome

Akihiko Asami, Motoki Sonohata, Tomoko Higo
Go Takayama, Takao Hotokebuchi
Department of Orthopaedic Surgery, Saga Medical School

Electrodiagnosis can play several roles for evaluation of the ulnar nerves at the elbow. It can docu-
ment a disorder in an uncertain case, localize the lesion when this is unknown, and confirm a lesion
prior to surgery. In patients presenting with clinical signs and symptoms of ulnar nerve dysfunction,
the responsible lesion can often be located at the elbow if motor nerve conduction slows in the across—
elbow segment but is relatively normal elswhere. But in general, the amount of reduction does not
correlate with the severity, especially in early stage, because each funiculus of ulnar nerve is not dis-
turbed equally and motor nerve conduction velocity (MCV) reflects mainly major funiculus.

In 53 patients 64 elbows with cubital tunnel syndrome, clinical result and pre— and post—operative
MCV were investigated. Fourty—two percent had excellent and 39 percent had good results, and
there was no recurrence. Correlations between preoperative grading and preoperative MCV were sig-
nificant, however, preoperative MCV and outcome were not significant. Postoperative MCV improved
gradually for one year, but no more improvement was recognized after two year. Long follow—up
showed gradual slowing MCV because of aging. Postoperative MCV at one year was well correlated
with the outcome.
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Usefulness of the Immunosuppressive Agent FK506 for
Peripheral Nerve Xenografting (Part 2)

Tetsuhito Okuda, Norihiko Toda, Tadami Matsumoto

Department of Orthopedic Surgery, Kanazawa Medical University

Kei—Ichi Hirai, Hiroki Shimada

Department of Anatomy I, Kanazawa Medical University

Previously, we investigated the usefulness of FK506 for peripheral nerve xenografting. Although the
immunological rejection was suppressed, adverse reactions were observed. In this time, we investigat-
ed the effect of reduced doses of FK506 on nerve regeneration.

In the present study, we used 30 male Hartley guinea pigs (250-330g) as the donors and 70 male
F344 rats (200-250 g) as the recipients.

Fresh nerves derived from the donors were transplanted to rats with administration of FK506 or
without. As the isografting control, fresh nerves obtained from F344 rats were also transplanted to dif-
ferent F344 rats (control group). To compare the effect of FK506, grafting was also performed after
donor nerves were treated with freezing and thawing (freezing and thawing treated) or a detergent
(detergent treated).

A donor sciatic nerve of about 10 mm length was transplanted into a gap of about 5 mm, prepared in
the sciatic nerve of each recipient. Four and 8 weeks later, the center of each transplanted nerve flap
was resected and observed under electron microscopy.

A dose of 50, 20, or 0.5 mg/kg of FK506 was administered orally on consecutive days starting from
the day before grafting.

At four weeks after grafting, FK506 administration increased nerve regeneration, but at eight weeks
after grafting, nerve regeneration decreased with 0.5 and 2.0 mg/kg of FK506. These findings suggest
that administration of FK506 should be terminated some time between the fourth and eighth weeks.
Problems such as demyelination following termination of administration should be addressed in the
future.
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Key words: peripheral nerve xenograft (Kt REIE#H), FK506, rejection reaction (FEHEFIE)
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Table 1 The number of myelinated axons regener-

At

Table 2 Diameter of myelinated nerve axons

ated Diameter of myelinated
The number of myelinated azons nerve axons (um)
regenerated (number/0.01 mm?) Aweeks Sweeks
4weeks 8weeks
(1) fresh xenograft —261 + 0.23; 2714006
(1) fresh xenograft 61 +26 _’f] 31126 - (2) fresh xenograft 316 £0.06=| 286034
(2) fresh xenograft 212+ 69| 206+185 + FK506 (0.5 mg/kg/day) *
+ FK506(0.5 mg/kg/day) * (3) fresh xenograft 298 +0.18-||[-2.76 £ 0.08
(3) fresh xenograft 122 +213-||| 176 3038 + FK506(2.0 mg/kg/day) || * LS *jl
+ FK506 (2.0 mg/kg/day) ||| * * (4) fresh xenograft 256 £0.09=|| 322 = 0.10-
(4) fresh xenograft 110£10 — || 292453 + FK506(5.0 mg/kg/day) *
+ FK506 (5.0 mg/kg/day) ]* (5) Isograft 2.38+0.09- (|F333 £ 0.05*—
(5) Isograft 328 +37 =397+ 25 (6) Freezing and 241009 |Y42644008
(6) Freezing and 70+£19 — | 251+27 thawing treated *}
thawing treated * * (7) Detergent treated 2.25+007 | L3.06+015
(7) Detergent treated 145424 —| 290+21 * b < 0.05. mean + SD.
*p <005, mean + SD.
Table 3 FEHDFERL Table 4 BR{E, MEDHE
K (mg/kg) B (o) B (g/week) EBH (mg/ke) TER MAE
LT 220 %+7.1 129+ 15 IR 0 0
EMHEFK %58 (05) 227+55 102+07 B FK %58 (05) 0 0
ELEFKESEHE (20) 212477 84+ 16%* MK R 5# (20) 2 2
EMBFK 58 (50) | 22741 46+18* EMEFK 58 (5.0) 5 4

*p < 0.05, mean = S.D.

4. FK506 DREIERIZDWT

BfEHE LTEREYVNBEESEETHELLED
FMEIZ DOV TIERREMTHHDT, FRERMLLE
BE S\ CHIWTRT e (R ER N B & OTHILERAEIR & L
TOEOHERIZOWTHEL L EREZIT- /2.
FREEINLEERTEEICRRECH -7z (Table 3).
F M (BRIZMAE) % EH7-IhEd FRsCHEmL
V372 (Table 4).

% =

25 3ATE FK506 @ 5 mg/kg O3 5 CHEMERT
OB L CHEFEOLEN RO N, BIFERS
BOONLTD, REELXWESEL I EPFLETH
AT EERHELRY.

40 & 51220me/kg, 05 mg/kgiRS5EELZEML
7o5, INBORETDAIE & FER IR RO ]
SRTWwA., LA L8HEIZT20mg/keg, 05mg/kg
BESHCIELERL DV AR ICHRBENRETDH
h, 50mg/kg S HTEIARZRIAD LN E Do

7.
CHOZTEZDVTIEHGd bW HELTWAH LI
FKS06 B REDORELRBET LI LIZE LTV
bOLEZOLNLY, L LESMREERIRDS
N OBRETOERIEARTETH L.
KEEOFATH SBIZAL EBOBEREL ) LARR
En ), BEMIIEERERIEMEST Y H8 LR
THELPIETRETEZVAEEbRA. L Lk
1L demyelination 2 K ORAEH ) 2, SHBKEH
LTWKLESENSH L L Bb b,
&
1. FK506 O 512 & o TIEAERIIZIZIZIFI ST
VAR
2. 4BATRESICL o THEREIIRES N2, 8
BATHKEEORS TIMETENRRTH D,
FIHOBBEOMEVCLELEZ bRz,

B

a

— 106 —



R R 15 2 REIHIF FK506 D4 BFEIZOWT (E28H) 877

X fk
1)  Gold BG, Katoh K, Storm-Dickerson T, et al: The
immunosuppressant FK506 increases the rate of axonal
regenaration in rat sciatic nerve. ] Neuroscience 15:
7509-7516, 1995.
2) BHERHS, gt M = fh AERRNER
HEVZBAS 5 EERMOBTZE (SevEMfI%I FK506 dh k3 4o
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W), HFEREK 10:185-190, 1993,

3) WMHEHKA, #AER, HELE i EeRRER
HEIZ BT B BEHIHIAI FK506 OF AEIZOWT (5 14).
HF 23, 15:555-558, 1998.

4)  Tocci MJ, Matkovich DA, Collier KA, et al: The
immunosupressant FK506 selectively inhibits expres-
sion of early T cell activation genes. ] Immunol 143:718
—726, 1989,



HF %88 (J Jon Soc Surg Hand), 416% 45675 878-886, 2000

LTV VB A TR T VA E WAL ICE T A

RABESERRFERIAMHERE

Experimental Study on the Prevention of Tendon Adhesions
with Hyaluronic Acid—Cinnamic Acid Film

Hiroya Saito, Shigaku Sai, Hiroaki Hatakeyama

Department of Orthopaedic Surgery, The Jikei University School of Medicine

Functional disturbances resulting from adhesion formation after tendon injury present one of the
most difficult problems associated with this type of injury. Since previous studies showed that
hyaluronic acid (HA) reduced adhesions after flexor tendon injury, we attempted to minimize tendon
adhesions by using a film manufactured from HA and cinnamic acid and photocured with ultraviolet
irradiation.

The flexor tendons of the right third and fourth hind limb toes of 65 rabbits were used in the pre-
sent study, and three tendon adhesion factors were elicited, namely, injury to the tendon, injury to the
tendon sheath, and injury to the gliding floor. Standard adhesions were produced by all factors in
addition to cast immobilization, and this surgical procedure was used to model standard adhesions
(control group) in the following experiments. In the experimental group, a HA film was inserted
between the tendon and bone immediately after the injury procedure (HA group). The injured site
was then immobilized in a cast for three weeks, and rabbits were sacrificed at three and six weeks
after operation. The severity of tendon adhesions was compared by macroscopic and microscopic
examination, by testing the mobility of the digits, and by the pulling—out weight of the tendon against
adhesion. All specimens were stained with hematoxylin and eosin for microscopic examination.

Macroscopically, less adhesion was observed between the gliding floor and the tendon in the HA
group than in the control group. Microscopically, the tendon was found to be adherent to the sur-
rounding granulation tissue in the control group both three and six weeks after the operation, whereas
there was significantly less granulation tissue between the tendon and bone in the HA group. The
range of motion of the distal interphalangeal joint measured by pulling the flexor digitorum profundus
tendon was greater in the HA group than in the control group, and the pulling-out weight was lower
in the HA group than in the control group. Thus, the data as a whole indicate that HA film could be
applied clinically to prevent adhesions after tendon injury.

LOBMSFMBEoOERIZL VBIBESNL LD, F

BOMG L OBEIOET O NV O LR Tw

NER TR ICBET 2HBOREE L, BEOES B, —F, BIBEEAROMEICIVBESRE LNV
BEZEXZ-TEEAELZY), HRERCHEEEOHT intrinsic healing #58PE &, F4E, TN LIZE T
b, FIROMBEHEEEICE LTI, Potenza™ i EEFREBRTHEILOLNTNEOMD  Lhl, &
B EIC {2 healing potential XRS5, FEMEHD o OEEEIL, BABENZAGT CEBELEE

i U & I

Key words : adhesion (#75), tendon (&), hyaluronic acid—cinnamic acid film (¥ 70 VB 4 L EBET 4 L A)
Address for reprints: Hiroya Saito, Department of Orthopaedic Surgery, The Jikei University School of Medicine, 3—25-8
Nishi—Shinbashi, Minato—ku, Tokyo 105-8461, Japan.
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# L7\ intrinsic healing Lz 5 Z 2 %RTHDT
HY, EROBEROBICBV T, BECIE, 1,
Bh ECOEE R SEWMEANS {, BEdTintrinsic
healing D A TIEE EN B Z L ITRERIBEDE 0.
LiehoT, BOBEHIEEEWE LT, #EOFH
RMEOLFICMZ, BEILMOFR, Bid b
Gii\%E@&ﬁ%U?ﬁ%& EREL DHEFRALN TS
< %ﬁA’ﬂ?%%%%,@%@§%ﬁm&E@ﬁ

—ﬁ,%ﬁﬁ%ﬁ@¢fd%ﬁ%ﬁﬁ%&<ﬁﬁb
B e, BENOERNYWE, §hbbBHER
FOEFHESREEIND, BHOXELRS L) 2
IV AYTHY, FOEFEAENET VO VB
Thb, L7VIVBIZESESIOERED LD,
B ETBRR IC BV CIXAZFR R B A B O BRE T AL
FIHIT A EFHOENTWAEY, ZoZehs, &
i, BESIIEELS I VCEEESLSES LT
vavEcks, o1, BREEEEET ATV
O R A R 74»A<HA%,£M¢I%#6@
#t5) (Fig.1) #Hv, ZoBEEHIEHRIZONT
MRET L7z,

ME L 5 TICHE

1. EEREN
RE2kgBITROAREBRE6S & LLT DEKRE
WAL

2. BT NOVERS A LERT 4 VA (HANE)

CTVECEBOKEBEEE S A B0 FEY AT
VEWLATIUTE FRTREEETTr A4 e#@te 7L
OyEETER, SbIT, B EES (400 WEEK
SRIT, BBERT) TAZELICEOREET L L
L7-# (Fig.2).

3. BEET IO/

FROANEROES, 4EHEFFERALZ. A
T E = VEREET (05ml/kg) 12, BB RESTIZH
EUEzZ, MTPEH» S PIPE& B, UT03
BEOFMBEL MR 7.

EIE EEOWRAOALITS720 0.

EW I EEHOURLITY, EILERBEE MTP &
PIPE# OB TROIED 2/3 % #4) L, Kessler i & #
BRATERAYHITLD D,

EIW L E2BOMEBICINZ, SHINEERE AR
THEELZLO.

BELLSPTOMERL, AU ATHREREL

Fig.1 Hyaluronic acid—cinnamic acid film.

72l F Rl & €72 boxing glove (L TF 7 A&
B GEAEBEIT, * 7Y - VERETEERSE, #
B TR A ORE L AR ICEHRE L 7.

4. HABEOBAEDIEZIRCHET 245
REDEHBIES, 485 v, B0 3HEOF
%W%Wi%%@%zybu—wﬁktt.é%u
HAEGER & EER & OMIZ10mm X 10 mm A HA
ﬁ%%lbt%@%kﬁ%ﬁ(HAﬁ)&Lt.:y
N —VEE22 T 44 B, BRAEAEE28 56 REREA L,
WHRGAROF T ABERIIFTARRER, 77— YN
Y EHICEG R, WHEIEBLUP6EOEETA
YTE - VESICLVRER S, BEATOBED
REEE T L 72,

1) BEOWIRK A

ERY OSBICEL, BRATTLUTOAEIZH4E
LT L7,

Grade( : mESIZLALRDLNE VD,
Gradel : BAEDEMT, MAICHEETRELZ DD,
Grade 1T : & ZERLCHEAY I IT RIBER 72 2%, K
HEICHWMEET LD 0.
GradeIII : AEDVEKT, KHE
b,

2) W OMABENEE

3, 4REEEL, 10% KL <) Y T7THEEE
L7z, RiZ, 70% 7 Va2 — VT3 H ERBLUK L 7%
T4 B, N IFVY -G UTHRE L
THIBERNICEE L.

3) BEEERIEE

B EE o T CHRAEE S B L, MER S
100 g DEMHEMALBEODIPESORMAE T
L7,

WHHREL BV
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COOH CHzOH
' O-CO-CH=
HO Cinnamoy! Chioride
[o}] NHCOCH |
—_—

OH
HO
OH NHCOCH,

$-{1-3) glucorenidic  B-(1-4) glucaronidic DMF, Pyridine n
Mucopolysaccharide .
. Cinnamated Hyaturenic Acld
Hyaluranic acid
/ UV irradiation
NHCOCH, oM
OH
CH, COOHJ
CH—CH-CO-0

COOH CHz

OH NHCOCH, |

Fig. 2 Synthetic route of hyaluronic acid—cinnamic acid film.

4) Fl&IREFR

83, AT EML I L, RAEHELEXGE
MNEZ TR, BPREAICOTERIZAm/BICT
KEAMEMATESEE L, B2EHL 5] E3krh
HECRETLAODEEFREEL ..

5) #ElEEARE

2ERtREY WS L, pfE<005%HBAKHE
kL7

ma %

1. PERAYERZE

HIHEE2RTEAL P RROBEELR IITDL S
Nahorloh, EIFTREELEOEEVHES N
7o (Fig.3). L7z45->7TC, BE#, B 20 ONOEER
DEBELIAMOF S ABE LT L2 DEHEEE
FL kL.

CORWEEFNVICBITH I PO —VEETIE, Wik
3B TGrade 01208 (0%), GradeIlld 6%l (27.2%),
GradeII i3 8% (364%), GradeITiZ8% (364%),
W% 68T Grade 0FEIX 3% (136%), GradeIid 5%
(227%), GradeTlix4%l (182%), GradeTIIliZ 104}
(455%) THY, GradelI~II DML FER & DR
EVAROLNLEDNE ol (Figd)., 72, a3~

bR VBT, B 3EIE6EIZE L Grade 0454
%<, GradeIFZWEHIEES N, —F, BEHE
HBECE, #H3ETGrade 0471150 (39.3%),
Grade IH3 1741 (60.7 %), #7168 T Grade 0451240
(421%), GradeI#*6%1 (21.4%), Grade 14104l
(35.7%) & GradeO~Id%k¥% 59 (Fig.4), R
BB & OBAE D e IBRRD SRS (BT R
BHDDEh -7 (Fig.5).

2. HLERFRYEET

FEERRE T, MEIELZLTIC6EE D ITHEET
BR & EERE OMOMBERIZZL <, BREEAR
Lhhol (Fig6). —7F, av ra—VETE,
EEOBICHREFMROBESEHT, ELVWHED
EEFED LR (Fig7).

3. BEREAVEE(

DIP & O BhiIE, AR (3818231 10°,
6:BFH725+18") DIEH D5, 3 bu— Vi (38
FH 622157, 6 FH639+19°) I[CHRBEHFRE
TR L7z (Fig8), MEtFmicH S »r A BRI
HoNehro7 (p=01).

4. Bl EIREHB

BRI ICELAEEN, BEHERE (3HEFY
132+10g, 6EFH106+8g) MiEH A, ok
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Fig.3 Macroscopic appearance of control group.
A : Grade I adhesion : formation of membranous adhesion.
B : Grade II adhesion : the intermediate adhesion that could not be released with blunt dissection.
C : Grade III adhesion : formation of severe adhesion.

— VB (3BT 74611 g, 6BFHI7T3L9g) I

control control HA HA
WREFIC Ao (Fig9) (3Hp<0.0001, 658 3w W 3w 6w
p=001). [ s=sss EEEzm
® = VRN HHLCIL L 23828
RIS NIBOBREIB L, Potenza® i, K1) = [ memEE mmmas

FLUVEFRVIEREGOERN,S, BOBAITEE
FEHSD S ME L > TRAFRBOBAFEETD T
D, FORICETNLBHEFMRSBOBELIZR )
LTV g, L7250, BRmAE L BERAGOR

Fig.4 Macroscopic evaluation shows that adhesion

ERADARTHY, Bl I EEREs £ Ot (R is not formed in most cases for the HA
bRV EREERLTWA, LarL, %, KEHEZ group and severe adhesion is more common
5M5E3i2% Y, Lindsay 5% =7 b 1) @Eﬂ:@’ﬁ% in the control group.

AR TOERSRT, BLEE, BRERROMAIC

FOEFBESNAWREERL, BEAKICL2BE Tld o PRERTOBEFELAZ L sHELT.
BEOHEETHS 2Lz, Lundborg 57 1E, ¥ F Matthews 5% 1%, WA BEEN TIHROILIRIC
DOEHEREZON L-BIEE L, e BEEEENC DRAERSCEFLIAZ L AL, T,
BA, FORTERFEEHEEETLZERL, A TS Manske 5 3, BENICERSWBORER
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Fig.5 Macroscopic appearance of HA group.
A : Grade 0 adhesion : almost no adhesion.
B : Grade I adhesion : formation of membranous adhesion.

Fig. 6 Microscopic appearance of HA group at three weeks postoperatively.
A : Longitudinal section (H.E. stain, X 7.5).
B : Coronal section (FLE. stain, X 2.5).
Note the absence of scar tissue between flexor digitorum profundus tendon and bony floor.

Fig. 7 Microscopic appearance of control group at three weeks postoperatively.
A : Longitudinal section (H.E. stain, X 10).
B : Coronal section (HE. stain, X 2.5).
Note the scar formation and fibroblasts between FDP tendon and bony floor.
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3W 6w
Fig.8 Range of motion of the DIP joint.
The flexor digitorum profundus tendon was

pulled proximally. []: HA group, O : control
group.

TELTGERPS O LN BONL LR LI.

WELHIETS7:00FEE LT, FHFRICEL
Tix, Bunnel®, Kessler’? 5% 3L 3 EF 2t
OREFEIFAFEINTVE, &ZTH®E, BEAO
MAT#EET L & D4 7% viooped nylon suture i
%, Verdan®™ i, block pin % FVWEHES OB OES
PREMTAILEFHRL TS, -, BAS¥ I,
B8 0 RTF & atraumatic 2 S ZIRB LTS, L
»L, BBOBErEELERNTIE, wWhikbsFEE
HwTd, HEBEOESIEHT SNEVOLEIRT
Hb.

EHOFIH 2B L TiE, Carstam” #® Grant® #E]
BREATUA FRIOEMBERBRTNWED, BERY
B EERAMBOMEIER 2 EOMBEIFHITO N
%. Peacock & i% B-aminoproprionitrile % fg#& &
OBIFERL, 29— 7 BECEBHEEGLHET S
CLIENMEORRERIEEE LD L L, FFE
ELREOFEHIEHEINTWE, BETIE, av ko
AF VEREE™ oA UF e RS I UHT O
Ao#Edd s, 5610, 37 —4 Y OEEINH
T& A D-penicillamine” V25D H 545, K
BEHEOEELSHVRRICHATLIOIEETH 5.

BB IEIE % v 5 £, Henze, Mayer 512 &
LEREE, iR, ®ERAL EOEEEEE BV HEC

( g ) P < 0.0001
18001 [
16001 o
14001 8
12001 o
10001 ° . P=0.001
8001 o )
600) 8 s o
4001 E ‘ 8 S
2001 . s 8
0 0 g 8 8
contorol contorol HA HA

3W 6W 3w 6w

Fig.9 Pulling—out weight of the tendon against
adhesion.
HA group showed low pulling—out weight
and revealed less adhesion than the control
group.

HEHY. e, BEMEBEOFHEERZ, ETEE2E
PAAZDHEE, FIOEERLBLEOBEETES
I HEICRNENED, Braih IO HEZIRD
Potenza DEBRND T L {, BANOXRERKELHET S
ORBEBEITRENOL I THD. BEOMELELDD
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Wh, Thbh, a7y R R)IFLUrREDOAN
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BEMIEH B S ODERNTIHERIETCHEMOLED
HbH. —H, 7147 VEPHEKE, succinylated 2
G — 4 U B AERIRILME TS 5 2%, RN B THl
FigdEfky, HLREORETHIN/I-VE)TH
5.

LD b, RAEFIEREOBEBIL, EWRE
FRISHRWIE, EENTHRNESNEFNICL-T
T ELEOLZVWI L, BEBELOBELHEL %
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Findings of Tendon Healing in Tenolysis with Yamaguchi’s Tendon Suture Method by
Straigh Needle with Looped Nylon

Toshihito Yamaguchi, Haruhiko Goto, Fumiyoshi Kuno
Tokyo Hand Surgery and Sports Medicine Institute

Koichi Masuda

Department of Orthopaedic of Rush Medical College

The above mentioned technique is ideal for accomplishing tendon suture without opening the tendon
sheath and concealing the suture material from the tendon surface. For such ideal tendon suture, we
invented a new straight needle with a looped nylon. There are five needle lengths ranging from 3 cm,

4c¢m, 5cm, 7 cm, to 10 cm respectively.

They have a sharp head and a straight body with 40 cm long

looped monofilament nylon. The size of the nylon filament is 2-0, 3—0, and 4-0.

Of the 90 operated cases (181 tendons), the results were excellent in almost all cases, but 14 cases
(35 tendons) required tenolysis. Tenolysis indicated the main cause of the limitation of finger motion
to be adhesion of the FDS tendon at insertion and contracture of the PIP joint itself.

The other tendon areas sutured by Yamaguchi’s method were not adhesive and covered by normal
synovium, and showed normal whitish color and tight union.

We can conclude that the tendons sutured by Yamaguchi’s method achieves good results.

& U &

BREAHOBESLHNE LT 572010, EE
AU TICEREAT A, BENEEBRT 5RO
FEHIHEERDHALNZ NI L, BRI L b DR
REEHTRETEALAZENEBENEVZA, 22T
FEEIZ2-0F AT U REN—TIRICEZE IS, #o
EEW3em2510cmETHLEHEFHEEL, 20
REFAWT, U ENZBPZBOMBI D 2embl
NI THETE CEERTLIH LV EESE

(Fig.1)? ®BBMHEEY 2L, 2ORFLHERTH

EHELTERY, 40, ROBAKRDO D LKERKITERDRE
HREOBAREBIIOVWTHRET 5.
Vil &

kA OBGEEAER, FigloIl L v—7411

%An/\i

EEHFROMIRETREBAIELDOALT,
FEEEAPARLNLVEHIZTEOREH L LTw
B, REHVHTERECH» T, O PRD
BEIIX6-0, 7-0, 8-0R DA UV REHNT

Key words : straight needle with looped nylon (JV— 71 &

healing findings (BEDHSHTR)

B4, new flexor tendon suture (FriAFREREAE),

tendon

Address for reprints: Toshihito Yamaguchi, Tokyo Hand Surgery and Sports Medicine Institute, 360 Takatsuki—cho,

Hachioji-shi, Tokyo 192-0002, Japan.
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Fig.1 Yamaguchi’s tendon suturing method by
straight needle with looped nylon.
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W4, zoneVA'36%, # L CHIETIV 3K, TI
A1, TIIAR4ETH -7, 2D H 14635812
WHEOBEVE CRFAMR L LEE L. 4Fl0oR

Fig.2 Case 1:49 y. o, male.
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AL, IFIDEEAREINT & & T 1161575 B OB TR
BEEMEOREESTH D, 3134 zone L DFRIA
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ROBmA»OROBEREZHEL.

iE il

FEFIL : 49%%, B, 199741 H4BES/ axY)
THAMEDO MP B & 22T, BIEPIPEfI4 FAe
BIRr L7z,
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R EESEHCCRIEESES L ORERE Y,
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HLTHRAELL. BEARITBER IeEBlMRE S
HTORESGRIB S EEahor.

MBOBFFEIIEMYE» o HENEE 2 R L,
MESHEL LR UNEYECTHEIB L UBEERES
T, HRIEPLEFAFIv s A7) v 2EE
LTEEHE R To 7.

AIEFNIATZ 28 F TIINEFNICRER LA, Bl
BHEFEEIIIE L ALREET, 67 ABRIT/NNED
BHEERATRE L2720, BEE T L.

TR R | BB L R TH&BRIES R
SN, BEHIESERICRRER L C\nieds, Wtk
BEBRLUCESETRTL L, BEBHOBIZIIES
BIZEAERL, BOBESFELL. ZLTRIEE
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distal ligation

proximal ligation

Tenolysis six months after replantation of the right little finger. There
was clear thin synovium on the surface of the sutured portion
(arrow). The proximal and distal ligation can’t be seen hinding under

the tendon sheath.
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Fig.3 Case 2:54 y. 0, male.
Seven months after the suture of the pro-
funds and superficialis tendons of the right
index finger. The sutured portion of FDS
(right arrow) and FDP (left arrow) revea-
led good union.

FEREERETEBBDN, Fig20EMTRT T EL
AT o o (BB 2 CHMENCHEE LTz, 72,
Fig 2 OERTRT L {, ROBEMIIHIFITFE
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V. e BRI A Z D RIEHE FATER IS pulley #1518
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2HE®I19984ES A3 HLURER B L1,

I AT R | PREN OB O A & RO
DERBMENERTH - 7. BHEAMIE, £y

Fig.4 Case 3:41 y. o, male.
Three months after 7 cm long grafting for
the right index finger. The distal sutured
portion revealed good union (arrow).
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A Silicone Tube Model for the Study of Muscle Regeneration

Nobuki Terada

Department of Orthopaedic Surgery, Fujita Health University, Second Hospital

Takeru Arai, Toru Ichikawa, Tadahisa Urabe
Shinichiro Takayama

Department of Orthopaedic Surgery, School of Medicine, Keio University

Damaged muscle has regenerative capability. Although the exact mechanism of regeneration after
transection injury has yet to be established, we previously studied the process and have proved that
muscle repair is possibile. However, the details of the process and the size of the gap that muscle tis-
sue can span are still unknown. The silicone tube model was used to examine the regenerative activi-
ty of skeletal muscle. Regenerating muscle spanned 1- and 2—mm gaps in this model. A thin regener-
ating muscle was noted along the wall of the silicone tube in one case with a 4-mm gap. This may
demonstrate the existence of the contact guidance effect in the regeneration of muscle tissue.
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@J&ﬁfﬁf”“@liﬁ SEEREOBIEICEAH 2 50%
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VAT a-TTRELZFLVETVERH,
HERE A OBES L VLT AEILAENELT
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DEBERRSG Tiro/. Y3 Fa—-TRARE
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Key words : muscle regeneration (§5%4), laceration (YJ#F),

silicone tube (Y Y I ¥ Fa—7)

Address for reprints: Nobuki Terada, MD, Department of Orthopaedic Surgery, Fujita Health University, Second
Hospital, 3-6-10 Otobashi, Nakagawa—ku, Nagoya—shi, Aichi 454—-8509, Japan.
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Fig. 1 A schematic drawing of the experimental
model.
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WEhEEEaNnLD, b LT CERENZ 2
D7, Fa—THEELR o O EAERIC X D 3R5E
SNLERP1FED b7z (Fig 2).

2. HIREEERYPT R

1mm B | BEREEEERICL o TEBI T
. Lal, TOBAEREIEERL D SHL2ITHAC,
REEL, FOKBLEBLITELTH-72. BEHEHARC
EREREOHBEIRO L.

2mm B MRS EEE D L OBERVRO S
N7, BEICEBLZLOESRL, —EHELED
B s EREYBICLAEETH o7, MR
INRFENTLDS, BEROHHRMEIEZDDOTH
L BERRBICZBEBEEOHEBENSTD bz,

Fig. 2 A thin regenerating muscle bridging along
the tube wall was observed in a case of
4mm gap.

Fig. 3 A photomicrogragh of longitudinal section
along the center of the regenerated muscle
in a case of 4mm gap.

It consisted of some regenerating muscle
and many collagen fibers (Azan—Mallory
stain, X 100).
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M > TSI TW (Fig. 3). 2OXHIAE
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BAARLTW,
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Alain Gilbert
A Microanatomical Study of Digital Neural Loop Penetrations in the Palm

Hiroyuki Gotani, Yoshiki Yamano

Department of Orthopaedic Surgery, Osaka City University School of Medicine

Alain Gilbert

French Institute of the Hand

The form in which a digital artery passes through the ring like structure formed by travelling digi-
tal nerves (neural loop penetrations) has received little attention. However we found, neural loop
penetrations at the rather high rate of 92.2 % in 51 dissected palms. We found 135 neural loop penetra-
tions totally and classified them into four types according to morphology. The most frequent type was
that observed in proper digital nerves of the second to fourth interdigital spaces just after their diver-
gence from the common digital nerves (Type A, 44 cases). We also found neural loops formed by
common digital nerves (Type B, 23), those formed by participation of the bilateral proper digital
nerves in interdigital spaces (Type C, 45), as well as those formed by proper digital nerves except
above (Type D, 23). If neural loop penetrations are not observed in detail under magnification, there
is a possibility of overlooking them and this can lead to structual damage. It is important for hand sur-
geons to recognize the existence of these structures. These neural loop penetrations have been stud-
ied anatomically and clinical relations have been noted.
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FEIIBWTHRBRABEHEOBR T 5V — T2 H#
BT A% (digital neural loop penetrations by digi-
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17TDHEL e VERFEB I U340 MEFERTF
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Fig.3 Neural loop penetrations observed in the left
palm.
From left to right, Type A-U (second inter-
digital space), B (third interdigital space), B
(fourth interdigital space), and Type D
(ulnar proper digital nerve of the little fin-
ger) are shown.

Fig.4 Type A-R and C-R neural loops observed
in the same lesion in the third interdigital
space of the left palm.

Table 1 Anatomical data

Ulnar proper digital Radial proper digital Second interdigital Third interdigital Fourth interdigital Ulnar proper digital

Type nerve of the thumb nerve of the index  space space space nerve of the little finger Total
A-R 5 10 7 22
A-U 10 10 2 22
B 1 12 10 23
C-R 5 7 12 24
Cc-u 9 6 6 21
D 2 6 : 15 23
Total 2 6 30 45 37 15 135
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Investigation on Day Surgery of the Hand

Yoshiaki Kitayama

Kitayama Clinic

During the past 9 years, I have been trying to expand the indication of day surgery on the hand, 27
patients recived extensive surgery which consisted of bone grafting for scaphoid nonunion, fasciectomy
of Dupuytren’s disease, and skingrafting for burn scar contracture.

Investigation on these patients revealed taht the most important factor required to achive successful

results was to establish effective local anesthesia.

My newly developed local anesthesia enabled 27 patients to receive extensive day surgery which

was previously done under general anesthesia.

All patients had no postoperative complications and obtained good results.
The results of this investigation also suggested that one should avoid carrying out day surgery on

patients from the following groups; (1) infants,

(2) aged patient who lives alone, (3) patient who

has severe complications and (4) patient who want to be admitted to hospital.

@ U ® &
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Fiff, day surgery (LATFDS)] mBEEANHSL. Zh
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Self—Inflicted Injury of the Wrist in Attempted Suicides

Yasunori Taniguchi, Youji Kitano, Tetsuya Tamaki

Department of Orthopaedic Surgery, Wakayama Medical College

Introduction

The incidence of suicide has recently increased in Japan due to economic recession. In 1996, suicide was
ranked sixth as a cause of death of Japanese individuals. Wrist cutting, one means of committing suicide, is
treated by hand surgeons due to its requirement for microsurgical technique®. However, there are some prob-
lems in the treatment of wrist cutting, since patients often have a psychiatric disease” ¥. The aim of this study

was to examine findings for Japanese patients with self—inflicted injury to the wrist due to attempted suicide.
Patients and Methods

Over the past 9 years, 36 individuals attempting suicide who used the method of wrist cutting were treated

in our department. We performed a retrospective review of findings for these patients.

Results

1. Gender and age

There were 13 males and 23 females. The number of female patients was higher than that of males. Patient
age ranged from 19 to 84 years, with a mean of 37.5 years.

2. Injured side

Thirty—two were injured on the left wrist, 1 on the right wrist, and 3 on both wrists; a large majority thus
cut the left wrist. Some patients cut other sites in addition to the wrist. Nine had minor cuts to the neck,
abdomen, lower leg, face or elbow.

3. Cutting devices

Various sharp devices had been used to inflict the injuries. Twenty patients used razors, 4 used a kitchen
knife, 2 used a cutting knife, and the remaining patients used other sharp instruments. At the time of cutting
of the wrist, 3 patients were drinking alcohol and 1 patient had used a sleeping drug.

4. Past history

Fifteen patients had a past psychiatric history. Six patients were diagnosed with depression, 5 with neurosis,
3 with schizophrenia, and 1 with anorexia nervosa. Five of the patients had previously cut their wrists on one
or more occasions. One patient had more than 10 previous cutting episodes.

5. Severity of wrist cutting

Twenty—nine patients had serious wrist injuries including tendon, nerve and artery injuries, while the other
7 had slight wrist injuries with only skin damage. Females accounted for 17 of 29 patients with serious injury,
but represented 6 of 7 patients with only slight cutting. This finding indicates that female patients tend to have
slight injuries.

Key words : suicide (EH#%), wrist injury (FBIEiEEHE), wrist—cutting syndrome (FRIHT B 1517 BIEER)
Address for reprints: Yasunori Taniguchi, MD, Department of Orthopaedic Surgery, Wakayama Medical College, 811-1
Kimiidera, Wakayama—shi, Wakayama 641-8510, Japan.
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Fig.4 Case4:A 5l-year—old male.
a, b : Many slight cut wounds to both forearms.
¢, d: There were also many cut wounds made to his lower legs.
e : Maggots in his wounds.
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Relation between the Pain and Sympathetic Reflex

Ryoichi Shibuya, Motoharu Mitta, Ichirou Taga

Department of Orthopaedic Surgery, Toyonaka Municipal Hospital

Hideo Kawai

Department of Orthopaedic Surgery, Hoshigaoka Koseinenkin Hospital

We measured the change of skin blood flow of the finger tip by means of a laser doppler flow meter
during sympathetic reflex following pain stimulation. Ten hands of five healthy men, and the injured
and healthy hands of a RSD patient were assessed. The probe was placed on the index finger tip, and
1 Hz, 3 Hz, 5Hz, 10 Hz, 20 Hz percutaneous electric stimuli were delivered to the median nerve at the
wrist. When the 1 Hz stimulation was delivered, the value of the blood flow was 32.0 £ 1.3 ml/min at
the finger tip of nine hands of ten healthy subjects before stimulation began. This decreased to 15.7 =
2.7 ml/min after the start of stimulation, and was restored to 26.7 = 1.7 ml/min in spite of although
stimulation was continued. When the 5 Hz, 10 Hz, 20 Hz stimuli were delivered, the blood flow was not
restored until the stimuli were stopped. In the RSD patient, the blood flow value deceased after the
1 Hz stimulation was delivered. As RSD patients do not adjust to pain stimulation easily, the 1Hz
stimulation methods serves as one possible means of diagnozing RSD. Thus 1 Hz stimulation method
will be possible to diagnose the RSD.
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Quantitative Evaluation of Hand Writing Using Hiroshima University Hand
Writing Evaluation System

Hiroshi Muneshige

Department of Rehabilitation, Hiroshima University Hospital

Yoshikazu Tkuta, Masakazu Nakamasu

Department of Orthopaedic Surgery, Hiroshima University School of Medicine

Akiyoshi Mitsunari

Department of Orthopaedic Surgery, Akitsu Prefectual Hospital

Terufumi litsuka

Graduate School of Medical Science Hiroshima University

Hand motion dexterity is a very important factor for hand surgery. There are few reports about
quantitative evaluation methods until now. So we produced a computer system to evaluate the motion
of hand writing. This system timely indicates hand writing, strength of brush stroke, and pen holding
pressure of thumb, index and middle fingers. And this system can perform frequency analysis from
pressure variables.

Twenty—three males and 11 females aged 25.8 on average were analyzed using a frequency graph.

Result could be classified into 7 types: Type 1 (11 cases), Type 2 (4 cases), Type 3 (2 cases), Type
4 (4 cases), Type 5 (3 cases), Type 6 (3 cases), Type 7 (7 cases). Although this frequency graph
did not show numerical defferences, it was useful for differentiating subjects.

In conclusion, our system is very useful for evaluating hand writing motion quantitatively.
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Key words : motion analysis in writing (B/EBE#7), essential tremor (¥R#%), digitizing tablet (V¥ A Y27 % 7L v b),
functional evaluation (¥EAESEAE)
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Fig.1 Protocol
(O Draw a circle for 30 seconds.
@ | @ (@Write left to right on the tabret.
Q| @ (@ Write top to bottom on the tablet.
@Fix to a point for 30 seconds.

PC(PC9821V12)

ADconverter

Tablet Strain gage

Handwriting Pressure

Fig. 3 Structure of system.
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Fig.4 Construct of the pen.

Type 1. high frequency around
OHz. And 1 peak.

(11cases, 32%)

Type 2. Looks like Type 1, but
has another peak.

(4cases, 12%)

Type 3. It has a peak between
6-10Hz.

(2cases, 6%)

Type 4. It has a peak around
OHz. But it is not sharp |
respectively.

(4cases, 12%)

Type 5. It has 2 peaks. It may
be subtype of type 1.
(3cases, 9%)

Type 6. It has 2 peaks. And the
peak around 6—-10Hz
is more frequent than
around OHz.
(3cases, 9%)

Type 7. It has no character,
and cannot be classified
as above.

(Tcases, 20%)

Fig.5 Classification from graph of frequency.
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Functional Mapping of Motor Cortex in a Patient with Paralytic
Hand Treated by Tendon Transfer
— Analysis by Functional MRI—

Koichi Kusunose

Department of Orthopaedic Surgery, Tokyo Rosai Hospital

Yoshiyuki Iwase, Shinobu Sugawara, Takashi Tkai
Hisashi Kurosawa

Department of Orthopaedic Surgery, Juntendo University, School of Medicine

Introduction

Tendon transfer surgery in paralytic hand is usually followed by relatively smooth movement conversion,
irrespective of age and whether synergist or antagonist muscles are transferred. This is thought to be due to
functional conversion of the cerebral cortex. Recently, positron emission tomography (PET) and functional
magnetic resonance imaging (MRI) have enabled visualization of the cerebral functions, allowing direct obser-
vation of the cerebral motor cortex during voluntary movements” ® . In the present report, we performed
functional MRI on one patient who underwent tendon transfer surgery for radial nerve palsy. We observed the

primary activation points in the motor cortex during voluntary movements before and after tendon transfer.

Subject and Methods

Case Report

A 29 year—old male had his right upper arm and forearm caught in a belt conveyer in April 1996, resulting in
fractures of the radius and ulna and dislocation of the humeroradial joint, accompanied by expensive skin injury
mainly around the elbow. In the evaluation at injury, he was found to have impairments of dorsiflexion of the
wrist joint, extension of the thumb, and extension of the index to little fingers. Rupture of the radial nerve was
suspected. However, when the radial nerve was evaluated during treatments for fractures, continuity of the
nerve was confirmed. Therefore, the patient was put under observation with no further intervention. Later,
although dorsiflexion of the wrist joint was recovered, extension of the thumb to little fingers remained
impaired. Electrophysiological tests also revealed no sign of recovery of the extensor pollicis longus and exten-
sor digitorum communis. On August 22, 1997, tendon transfer was performed. The surgery involved transfer
of the flexor carpi radialis through the interosseous membrane to the extensor digitorum communis, and trans-
fer of the palmaris longus subcutaneously to the extensor pollicis longus. Three months after tendon transfer,
the patient was capable of smooth extension of the thumb and of the index to little fingers, and precise move-

ments also became possible.

Key words : Functional MRT (##EMRI), Tendon transfer (BF21T#7), Paralytic hand (BR#F), Motor cortex (FZH:E
)¥F), Echo planar imaging (=3 — 73+ —Hg)

Address for reprints: Koichi Kusunose, Department of Orthopaedic Surgery, Tokyo Rosai Hospital, 4-13-21 Ohmori—
minami, Ohta—ku, Tokyo 143-0013, Japan.
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Fig.1 The task consisted of 30 seconds of rest and
30 seconds of movement as one cour, and
was performed repeatedly for three cours.

Fig.2 The plane of the slice was the horizontal
plane parallel to the AC-PC line.

Functional MRI imaging technique

Functional MRI was performed before he tendon transfer surgery and four months after the surgery.

1) Motor task

Before tendon transfer: Thumb extension effort and finger to little finger extension effort were performed.
Since the patient was incapable of voluntary movement, figure extension effort was performed following the
signs of the examiner.

After tendon transfer : Thumb extension and index to little finger extension were performed.

The task consisted of 30 seconds of rest and 30 seconds of movement as one cour, and was performed repeat-
edly for three cours (Fig.1). The patient was asked to take care to follow the signs of the examiner to per-
form identical movements. The tasks were performed after detailed explanation and practice, both before and
after surgery.

2) Imaging method

Functional MRI was performed by the echo planar imaging (EPI) technique using a 15 tesla MR imager
(VISART-EX ; Toshiba Corp). The functional MRI conditions were T2-weighted, TR : 1,000 msec, TE: 40
msec, flip angle: 70 degrees, matrix : 96 X 128, and FOV : 220 mm. For each cour, 6 images were taken at inter-
vals of 11 seconds (3 images at rest and 3 images during the motor task). A total of 18 images were obtained
for the 3 cours. Subtracted images were constructed from the average images at rest and during motor task.
The changes in MRI signal intensity was analyzed using the crosscorrelation with time domain method
described by Bandettini et al”, and correlation coefficients of 0.5 pixels or more were regarded as significant.

The plane of the slice was the horizontal plane parallel to the line joining the anterior commissure and the
posterior commissure (AC—PC line) (Fig.2). The most cranial slice was set at a plane 12 mm caudal to the
plane of the top of the parietal lobe. From the cranial slice, 5 slices were scanned at a slice thickness of 6 mm.
The images were presented by overlapping the T1-weighted image of the same slice (Fig. 3).

Results

1) No significant activated point was observed in the motor cortex when the patient performed thumb exten-
sion effort before tendon transfer. After tendon transfer surgery, a definite activated point was observed when

the patient succeeded to perform thumb extension which was effected by the transferred palmaris longus
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Fig.3 The images were presented by overlapping the T1-weighted image of the same slice.

(Fig. 4).

2) A definite activation point was observed in the motor cortex both during extension efforts of the index to
little fingers before tendon transfer and during index to little finger extension after tendon transfer, and both
activation points were located at identical position in the motor cortex (Fig.5).

3) The activated area in the motor cortex during thumb extension after tendon transfer was located more
laterally than the activated area during extension of the index to little finger (Fig.6).

Discussion

Functional MRI is one of the techniques that render functional data into images using the EPI technique
which is an ultra—fast scanning method”. Currently one scan takes only a few milliseconds. When voluntary
movements cause local activation of the cerebral cortex, oxygen is consumed and the concentration of the
reduced hemoglobin which has a magnetic property is increased. Blood flow is increased in the activated area
in excess of the demand®, resulting in a decrease in proportion of reduced hemoglobin in the area. Functional
MRI detects this change®, and areas of enhanced signals may be considered to be the areas of activation of the
motor cortex®. However, although an increase in blood flow in the activated area has been supported by PET
and other imaging techniques?, functional MRI only detects blood flow changes and does not directly detect
cerebral metabolism. For this reason, the arteries around the activated area in the motor cortex may be
imaged, and this method may demonstrate a wider area than the actual area of activation.

Tendon transfer surgeries have been performed widely in patients with radial nerve palsy, and is one of the
most useful treatment modality. In general, the surgery involves transfer of the palmaris longus to the exten-
sor pollicis longus and the flexor carpi radialis to the extensor digitorum communis. Since these muscles are
synergist muscles, a smooth conversion of the original function to the new function has been proposed.
Although experience has shown that young patients such as that in the present case acquire the new function
from a relatively early stage, the actual time of functional conversion associated with tendon transfer remains
unclear. According to the electromyographic examinations reported by Ueba (in the case of flexor carpi radi-
alis to extensor digitorum communis transfer), the action potentials generated during the command of finger
extension were only small three months after surgery, but the action potentials became large 15 months later.
At the same time, a small action potential was also detected during flexion of the wrist joint. An intracortical

microstimulation experiment conducted by Funazaki et al” in cat also showed that finger extension was still
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a

Fig.4 No significant activated point was observed before tendon transfer (a).
After tendon transfer surgery, a definite activated point was observed (b).

controlled by the motor area of the flexor of the hand 4 months after tendon transfer. In the present case, how-
ever, the patient was capable of finger extension (not by flexing the wrist joint) almost involuntrarily 4
months after undergoing clinical tendon transfer surgery. At this stage, it can be speculated that the original
motor area for finger extension, i. e. the motor area of the extensor digitorum communis, was activated when
the finger was extended by the transferred flexor carpi radialis (originally a flexor of the wrist joint). In fact,
Result 2) supports this hypothesis. A question still remains whether we were simultaneously detecting both
the activated motor area of the transferred flexor carpi radialis and the activated area of the original extensor
digitorum communis during the early postoperative stage. However, the motor area of the extensor digitorum
communis is expected to disappear (regress) once voluntary finger extension becomes possible by the funcion
of the transferred flexor carpi radialis. The experiments of Funazaki et al” also showed that amputation of the

radial nerve caused disappearance of the motor areas responsible for extension of the wrist joint and fingers.
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13200 BOG0

a b

Fig.5 A definite activation point was observed both during extension efforts of the
index to little fingers before tendon transfer (a) and during index to little
finger extension after tendon transfer (b), and both activation points were
located at identical position in the motor cortex.

In the present study, Result 1) shows that when thumb extension becomes functionally possible (not only
movement recall), activation of the motor area also becomes more definite, Result 3) shows that the motor area
activated during index to little finger extension is more laterally located than the area activated during thumb
extension. However, further studies are required to examine whether functional MRI is able to detect a differ-
ence in activation points in cases of tendon transfer involving closely located muscles and tendons. To clarify
this issue, more precise slice planes have to be investigated. Especially, whole frontal plane slices should be
used to examine the changes of the activation points.

Transcranial magnetic stimulation has been used to study changes of activation areas in the motor cortex

after intercostal nerve crossing”. However, functional MRI which permits direct functional mapping of the
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a b

Fig.6 The activated area during thumb extension after tendon transfer
(a) was located more laterally than the activated area during
extension of the index to little finger (b).

motor cortex with superior temporal resolution is a promising technique especially for patients as in the pre-
sent case. Recently, functional MRI has also been used to observe the sensorimotor areas and supplementary

motor areas” ®.

Conclusion

Functional mapping of the motor cortex by functional MRI before and after tendon transfer surgery showed
that the activation point observed during postoperative index to little finger extension effected by the trans-
ferred flexor carpi radialis (originally a flexor of the wrist joint) was identical to the activation point observed
during preoperative index to little finger extension effort. This finding shows that the motor areas in the cor-

tex are transferred accompanying transfer of muscles and tendons by tendon transfer surgery.
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Restoration of Hand Function After Brachial Plexus Injury
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From 1986 to 1997, we treated 13 post—traumatic brachial plexus injuries with tendon transfer or
tenodesis to restore hand functions.

There were 12 male and 1 female patients with an average age of 24 years (range; 7 to 54 years
old). The mean post—injury period was 2.3 years (range ;5 months to 5.1 years) and mean postopera-
tive follow—up time was 5.8 years. The types of paralysis were upper type in 8 cases and lower type
in 5 cases, respectively. In the upper type, the reconstruction of the wrist extension was performed on
5 cases (4 FDS transfers and 1 free LD graft), finger extension on 7 (5 EDC tenodeses, 1 FCR trans-
fer, 1 side—to—end suture to EIP) and thumb extension—abduction on 3 (all PL transfer and APL ten-
odesis). In the lower type, the reconstruction of the finger flexion was performed on 2 cases (all
ECRL transfer) and thumb opposition on 4 (1 modified Enna’s method, 1 PL transfer, 1 side—to—end
suture from EPB to FCR, 1 side—to—end suture from EPL to FDS). In the reconstruction of the wrist
extension, good results were obtained in only 2 FDS transfers, with a wrist extension to neutral or
more. Free LD graft could not extend the wrist. In the reconstruction of the finger extension, only 2
EDC tenodeses obtained good results, with MP joint extension to neutral. FCR transfer and side—to—
end suture to EIP could not extend the fingers. In the reconstruction of the thumb extension—abduc-
tion, 2 cases obtained the thumb active extension—abduction. In the reconstruction of the finger flex-
ion, all cases obtained good results. In the reconstruction of the thumb opposition, no case could obtain
opposition. In the upper type, although the reconstruction of the wrist and finger extension could not
obtain sufficient extension function, patients were satisfied with the result that prevented hyper—flex-
ion of the wrist. In the lower type, ECRL was the muscle available for the reconstruction of the finger
flexion, but it was difficult to obtain the opposing function of the thumb.

Key words : brachial plexus injury (Bifi#Z#4845), restoration of hand function (FHEHEREFEEM), tendon transfer (B
RATHT)
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KEY WORDS INDEX
bone mineral density 25
(A] bone scintigraphy 78
absorbable polydioxanone monofilament 402 bone tumor 825
acute fracture 61 boutonniére deformity 263
adhesion 426, 878 brachial plexus 612
adjuvant arthritis 502 brachial plexus block 728
adult 674 brachial plexus injury 609, 745, 923
after treatment 418 brachial plexus palsy 522
allograft 737 breaking strength 402
analysis 813 Brent method 698
anterior interosseous nerve 518 burn of hand 740
anterior interosseous nerve palsy 514 burning pain 509
anterior submuscular transposition 553
anterior transposition of ulnar nerve 550 [cl
AO 3.0 mm cannulated screw 66 cable graft 465
apolipoprotein E 470 cadaver experiment 398
artery transfer 431 calcification 423
arthrodesis 172, 247 calcium deposit 756
arthrography 160 callotasis 215
arthroplasty 93, 239, 243 callus 190
arthroscopy 33, 37, 42, 145 capitate 204
artificial nerve 453 capitate shortening 661
athlete 71, 391 carpal alignment 78
atrophic digits 437 carpal bone 71, 107
avulsion injury 431 carpal canal pressure measurement 568
axillary approach 728 carpal height ratio 186
axonal flow 489 carpal instability 157, 176
axonal regeneration 458 carpal scaphoid 50
carpal translation index 186
(B] carpal tunnel release 593
basal lamina 461 carpal tunnel syndrome 557, 560, 564, 572, 576, 579
biodegradable filaments 453 584, 587, 593, 597, 602, 862
biomaterial 426 carpometacarpal joint 239
biomechanical study 135 carpometacarpal joint of the thumb 235
biomechanics 166, 232, 636, 839 causalgia 509
blood flow 907 cell adhesion molecule 449
blood—nerve barrier 489 child 1, 797
bone elongation 793 cholesterol 470
bone graft 88, 98 chronic inflammation 502
bone lengthening 797 chronic perilunate dislocation 113
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clinical anatomy 894
clinical outcome 25
clinical result 543, 587
closed phalangeal fracture 752
collateral ligament 834

collateral ligament of metacarpophalangeal joint of

thumb 228
Colles’ fracture 139
color monitoring 702
colorimeter 702
complication 251, 564
congenital anomaly 779, 783
congenital deformity 797
congenital malformation 775
congenital radio—ulnar synostosis 806
congruity 682
conservative treatment 235, 353
continuous infusion technique 568
continuous irrigation 372
contracture 690
cooling rate 474
corrective osteotomy 47, 690
corticosteroid 358
costal cartilage 204
criss—cross 247
crushed injury 194
cryopreservation 474, 479
cubital tunnel syndrome 535, 540, 543, 547

550, 553, 870

[D]

Darrach procedure 179, 183
day surgery 898
de Quervain disease 347, 350, 353, 358
definite diagnosis 819
delayed union 85, 849
detergent 461
diabetes mellitus 816
digit 215
digit amputation 698
digital artery 894
digital nerve 506, 894
digitizing tablet 912

DISI (dorsal intercalated segment instability) 55
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DISI deformity 78, 153
dislocation 116, 220, 224, 254, 384
distal end of radius 15, 47
distal forearm fracture 1
distal radial fracture 20, 682
distal radioulnar dislocation 116

120, 128, 132, 682, 854
6, 10, 25, 28, 37, 42
103, 166, 839, 844

distal radioulnar joint

distal radius fracture

distal radius plate 844
distal scaphoid resection 93
distraction 113
dorsal branch of the ulnar artery 719
dorsal wrist pain 368
dorsally displaced fracture 844
dual energy X-ray absorptiometry 25
Dupuytren contracture 810, 813, 816
dynamic splint 678, 686
[E]
early active flexion exercise 412
early active motion exercise 409
early exercise 418
early mobilization 15
echo guide 728
echo planar imaging 916
edema 525
elbow flexorplasty 609
elbow function 745
electrophysiologic findings 543
electrophysiological study 866, 870
elongation 489
enchondroma 825
endoscopic carpal tunnel release 564, 576
endoscopic surgery 363, 376, 572
entrapment neuropathy 518, 525, 530, 560, 602, 866
epiphyseal injury 199
essential tremor 912
extensor avulsion injuries 380
extensor indicis proprius 376
extensor pollicis brevis 358
extensor pollicis longus 376
extensor rupture 179
extensor tendon 384, 522
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extensor tendon laceration
extensor tendon rupture
external fixation

external fixator

(F]

fibrocartilage

fibrosis

fibrous non—-union

finger

finger amputation

finger fracture

finger reconstruction
fingertip injury

FK506

flap

flap coverage

flexor pollicis longus

flexor pollicis longus tendon
flexor retinaculum release
flexor tendon

flexor tendon laceration
flexor tendon repair

flexor tendon rupture
fluoroscopy

forearm

forearm rotation

forearm rotation axis
forearm rotation contracture
fracture
fracture healing
fracture—dislocation
Fragment Fixation Screw
free muscle transfer

free muscle transplantation
functional evaluation
functional MRI

functional recovery
[G]

Galeazzi fracture
Galeazzi fracture—dislocation
gap strength

gliding resistance

854,
20,
25,

825,

737,

391,

398, 402,

678, 690,

15, 33, 55, 66, 71, 107, 116, 190,

494, 617,

752
858
113
215

423
557
849
834
733
194
733
707
874
702
719
405
409
587
426
412
409
418
160
724
132
686
686
209
190
257
209
612
745
912
916
626

116
120
402
398

gradual lengthening 484
growth arrest 1
Guyon’s canal syndrome 530
(H]
habituation 907
haemodialysis 572, 576
hand 215, 251, 372, 384, 712, 719, 756, 801
hand surgery 724
helical CT 830
hemiresection—interposition arthroplasty 123
Herbert screw 61, 82, 85, 88, 247, 849
HNK-1 carbohydrate epitope 449
hourglass—like constriction 514
humpback deformity 55
hyaluronic acid—cinnamic acid film 878
hydroxyapatite 15, 756
hypoplastic thumb 771
hypothenar 707
[1]
inching technique 535
inflammatory infiitration 557
infraclavicular approach 728
instruments 584
intercostal nerve 609
intermetacarpal ligament 243
internal fixation 20
intraarticular 33
intra—articular fracture 20, 37
intramedullary fixation 10
intramedullary pinning 839
intraosseous wiring 228
intravenous regional analgesia 724
isograft 474
Iwahara—Nozue’s sign 347
(K]
Kienbéck’s disease 657, 661, 665
kinetics 232
kinetics of wrist joint 157
Knife Light 579
Kubota technique 402

—194—



(L]

laceration

lange skinfold caliper
laser

laser dopplar flow meter
lateral band transfer
lengthening

ligament reconstruction
limb

little finger polydactyly
Littler’s procedure
local anesthesia
long—term follow up

long—term results

longitudinal computed tomography

(M]

macrodactyly

magnetic resonance imaging
malunion

Matev’s procedure

medial epicondylectomy
medial submalleolar region
median nerve

metacarpal
metacarpophalangeal (MP) joint
metacarpus

micro—vascular anastomosis
microsurgery

midcarpal instability
middle—term result
minimal incision

minimally invasive surgery
modified King’s method
modified Kleinert method
modified Stuffer’s method
monoarthritis

Monteggia fracture
morphological analysis
motion analysis in writing
motor cortex

motor nerve

motor nerve conduction velocity

239,

47,

220, 224, 251,

891
540
145
907
263
215
243
737
779
263
898
801
437

55

801
132
682
263
547
694
602
783
748
199
441
740
166

6
579
376
550
409
550
819
674
132
912
916
449
870
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MRI 50, 525
multiple crush 602
muscle atrophy 540
muscle graft 461
muscle regeneration 891
myelin lipids 470
[N]
natural course 353
Nd-YAG laser 441
necrosis 702
nerve autograft 470
nerve graft 453, 461, 479
nerve injury 502, 506
nerve reconnection 494, 617, 626
Nerve recovery 502
nerve regeneration 453, 461, 465
nerve repair 465
neuralgic amyotrophy 514
neurotization 609
neurotropism 458
new flexor tendon suture 387
new suture technique 412
nonunion 82, 88, 93
(0]
occult fracture 50
occult ganglion 368
old fracture 82
open injury 761
open method 810
open reduction 20, 113
open reduction and internal fixation 37
operated cases 813
operation 384
operative indication 506
opponens plasty 593, 597, 636, 771, 793
opposition 636

78,172, 239, 251, 8b4

osteoarthritis of the carpometacarpal joint of the

osteoarthritis

thumb 243
osteoarthrosis of the elbow 670
osteochondral graft 204
osteosynthesis 66, 120
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over growth

(P]

pain

palm

palmar plate
paralytic hand
pathological fracture
percutaneous pinning
peripheral nerve
peripheral nerve injury
peripheral nerve xenograft
peripheral target tissue
phalangeal transfer

phalanx

physis

plate fixation

Poing fix external fixation
pollicization

polydactyly

posterior interosseous nerve
posterior interosseous nerve palsy
postoperative treatment

primary repair

professional baseball players
pronation—supination
pronation—supination contracture

pronator syndrome

proximal interphalangeal (PIP) joint

pseudoarthrosis
pulley

pyogenic tenosynovitis

{Ql

quantitative evaluation
[R]

radial forearm flap
radial osteotomy
radial shortening
radial styloidectomy
radiocarpal septum
radiographic staging

radio—lunate fusion

907
894
834
916
825
6, 839

458, 465, 474, 479, 484, 499, 525

489
874
502
787
199
199
15
28
771
779
368, 518
514
409
761
107
682
678
602
254, 257
209
405
372

540

712, 716
657

661, 665
88

42

657

183

radiolunate angle 153
radioulnar disorders 123
radius 33
random pattern flap 702
rat 441
reconstruction 761
recurrence 576
reflex sympathetic dystrophy 509, 907
regenerating axon 499
regenerating axon area 484
regenerating axon counts 484
regional fasciectomy 810
rejection reaction 874
replantation 431, 437, 698
residual deformity 775
restoration of hand function 923
restraint stress 190
revascularization 665
rheumatoid arthritis 179, 183, 243, 819, 858
rheumatoid wrist 186
rigid body spring model 157
rigid fixation 674
rotated injury 194
rotation 690
rotation torque 686
rotational osteotomy 806
rupture 391
[S]
Sauvé—Kapandji procedure 123, 186
scaphoid 55, 61, 66, 71, 88
scaphoid fracture 75, 78, 82, 85, 93, 209, 849
scaphoid nonunion 153, 172, 209
scapholunate dissociation 160
scaphotrapezial trapezoidal arthrosis 176
Schwann cell 449, 458, 479
second metacarpus—base 98
sensory evaluation 862
sensory flap 712, 716
Sensory nerve 449
sensory nerve conduction study 535
sensory reeducation 716
sensory test 506
septum 347
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severe carpal tunnel syndrome
severe case

silicone tube

site and mechanism

skier’s thumb

skin color

skin defects

skin graft

SLAC

small skin incision

snapping finger

soft tissue tumor

splint

split thickness skin graft

sports

sports injury

spur

Stener lesion

stenosing tenosynovitis

straight needle with looped nylon
subcutaneous method
suicide

sulfonic alginate
surgery

surgery of the hand
surgical procedure
surgical results
surgical treatment
swan—neck deformity
symbrachydactyly

synostosis
[T]

tardy ulnar nerve palsy
technique

tendon

tendon attachment
tendon healing findings
tendon rupture
tendon sheath
tendon transfer
tenosynovectomy
tenosynovial injection

tenosynovitis

376, 380, 522, 597, 636,

199,

28, 123, 380, 509,

787,

834,

916,

866
587
891
194
228
694
719
694
172
849
363
830
235
707
228

75
858
228
363
887
361
902
426
806
898
186
801
816
263
793
783

553
584
878
423
887
405
361
923
564
358

350, 353, 358, 557, 858

967

the elderly 560
thenar flap 707
three dimensional display 830
thumb 220, 224, 239, 636, 748
thumb amputation 431
thumb opposition 587
thumb polydactyly 775
tibial function index 494, 617, 626
tissue specificity 458
toe—to—hand transfer 733
transverse incision 810
trapeziometacarpal 232
trapeziometacarpal joint 247
treatment 756
triangular fibrocartilage 120

triangular fibrocartilage complex (TFCC) 103, 128
132, 135, 139, 145, 149

trigger finger 361, 363
tubulization 453
type X collagen 423
{U]
ulna plus variance 149
ulnar nerve 530
ulnar shortening 149
ulnar styloid fracture 103
ulnar styloid process 139
ulnar tunnel 530
ulnar variance 670
ulno—carpal abutment syndrome 42
ultrasonographic diagnosis 834
ultrasonography 350
ultrastructure 499

Universal Subcutaneous Endoscope (USE) system

568

unstable fracture 28
(V]

valgus instability of the elbow 547
vascular endoscopy 441
vascularized 98
vascularized bone graft 661, 712
vascularized tendon graft 712
vascularized tissue transfer 740
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vein graft
vibratory threshold
vibrometer

volar dislocation
[w]

web plasty
wedged bone graft
white rabbit

work of flexion

wrist

431
862
862
748

787

82

441

398

116, 172

wrist arthroscopy

wrist function

wrist injury

wrist joint

wrist—cutting syndrome
(x]

X-ray findings

(2]

zig—zag incision
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