HAFIG04-12 1 3 H EBAFRESAEY AT ~FHC104F 2 JI25 H ERR) “PR104F 2 J128 1 5¢4T  ISSN 0910—5700

P14 BFH 6 5 Vol. 14 No. 6, 1998

HAFONFIE 2L

The Journal of Japanese Society for Surgery of the Hand

B = & &% E*%@ﬂﬂ%ﬂ% |J. Jpn. Soc. Surg. Hand




(M )
1g
RYAR! /iﬂfu#/ﬂ’ﬁ ................................................ Z.Omg
B H A <=+ 10.0mg
) OV RS <eer 20.0mg

FMHELTFZ /)T I— N L AT TUALT LI — L, B
LY/ = RT I FE-N ITFMEFTINIYLEEE TS,

(%hEE - 3R]
ZOAEBERE (RS & 5 Oy BETY & 7 12 & /N ME0
TENE - RO, 1 - PRI, RRVIRE R, B R
REEK, SMBROER - BIE - L

(A% - A8)
AL L E ]~ I R - C RO L T
Bo HEIRL & 0 BEHE £ TS o

T m e -—
L 0 A p— -
TEI-Iu

(EBLDEE]

1. B2 ROBACRERALENI &)

(MEMMEMRER (AR, MR E, SR
(REICEENBA/ SEUME R R RENSIER s A
L., HNZBRT 587N % 3)

QEPEHEHOTHEAGBRERT I A TFHREANIES
(RBICEENEAN CEUMEI BRI ER A
L. HMEBMRT2HEETh 15 3)

Y UF BRI UBBEOREFREDS 58E

2. BIER (1T 10.1% KM, & £12:0.1~5% ki, 8% L
D5 %L EXISHERE A AR)

BEAE & BIIEH, B, £/, FNIIRE, EEA
KERHEDBBIERP S5 bME 2 EHHZNT, =
K BIERF S 6 b BRI ERE R LT3 2L,

D

e FNBOFEREDEEF L DV TIREMIEEZEL S,

BHEKE =

e
o

i Y i I S 3

AREHALRSHERITHS - 22

(1998. 1{E5%)




Hl1E B

IS
B2 5%

LERES

BAFOAMZEREE

Hi
2103, EK?O)%ﬂ?é\m@epanese Society for Surgery of the Hand) *#:3 2.

Az, BERAEMEREH=ZTE1& 15 IINKEEFHERARIEHEN

L.

AEOBEEEEIL, BESOb2EMESKTOBEHCHRE D, BEOFEMESDORK

Hzd T3,

H2E HEBLUEE

e
B5%

H
e

#1025

ESRES
543
apES

Az, FONABOESHEEZNS Z L 2#HOLET 5.
Az, BAFROBNZERT 272D ROEEZITI.
1) ez ObkE
2) HBIREOTIT
3) T, AEDHIERICLELRESE

&

ZBi, AZOHMCBRT 2 080F LT 5.

1) ExB HAREERIFEEEZET 2EAT, MICEDLESEEZMND 5H

2) ¥z8 FEREDUIOEAT, BICED 5 FEZND 5H

3) BURE ASOBELHEHL, HICEDZESELIND 2 EA L2 3EE

4) HESAEBLUBHSERZOESHERISRLEHES, BHLWH Db -12ET,

ANCED ZBREIC L VAT I N AES L CHAECEET 2EA
5) Corresponding member ¥ifEB & FRIZhIz > T, KEOFERBICKRE2EHES%
BTEEZONDIHET, FICEDDHEI L VAR ISNIAECEET 2EA

EZE, BEEBLUESE L LTASEHET 2HIL, MEDELAAZCTES
B2HOMEERFTL, ICED 2 ASHLIAASEIRZ TASEHEFICEH LA,
BRESORFEZFIT0, YEEEODFESEOMAL b - T8 L TORER 1T
BTx 35,
PR LEBYEERFRET 2B ASHLAASEMD LI L AT LR,
ZEEE, BISEB L U corresponding member & U TARINI-EIZ, ASDF
FE2ELT, FADKEE LS TCRBERLIENTE, FLBEWOL I L 2HE
Lz,
BEHREE L, BEEYARSHERCRE T2, BB L T3, E£8, #4588
S UBHEE TESBIIREMLI L L&, InE2TWLAa0ERsRn, BEA
SEHLETDHEEE, BIFKHETIASERER2 LT 5,

=B, BEEBJUEBH=E T, ENkHEL{ 2 EHESEEZMALEWEIZH
REBEEET 2, BEASERHETZLE2R, BIXNKRETIASTRERED, &
BTh- - HBORMNESESPAT S,

SOREWCE L TE, FE0OLEL2BLITEOD-EEIX, BRESDBRRT
ML 228 TE5,
BEOASH LiAAS EESEIL, W23 BEHNH- TH INE2IREL B,

®’E, FEE, TESZESIURE

Azilk, ROBREZES.

D =k, XHER, RAHER
2) HE 6KLLLE10ZLA

3 BE 2%

4) EFH ETH



2
3
4
H14%

~o

[ 3 BN S e

SRICEXPEREY, XPERCRRXAPEESTRESS L VBRSO RFE LB
LEMET 2. RAESEITHBRESCBWLWITHZED DTS EE L, BETENLE
AV A AR AR
HE, BEEIL, FREOTHLSENERT B,
BRI ARYEOEECLBE LR/ L 2 ICEEEE, BUSB0dFH»S, 2ESEIR
T5.
BEOMHIZ 1 FE 15, &R, KSR, X2PERUAZHEEEHT w0,
SREASEREL, SFE2BETL. XYSRERSREFHEL, SRCEKH2 ¢
BT OB ERITT 2. KERICVERD 5 L 2 3RIPERELSZ OMHE &1
19 5.
HER, X&0EE T8 (R, M5, #4h, 2, SEZEEhY) 249
HEET 5.
BEHIZ, AEOEHE S PICEH I YW TOEEL(TS.
BRI, KEOEBEICODWIHEL, LERRGE2HET 5.
BEIZRESZHBL, ZOTRCEDLZLODEPEEOBREDERICBE LD S
NLHEFLIOBHEEPREL, BITT 5,
A, CED T L VFRELBL.
FHBIFHRESAHBL T, COERICEDLABHEDIE D, ASOEMICET LE
HHIHRHR, BT 5. HESE, BHSBIFFRESICHFEL TER 2~ S &
EWNTE DD, REICIEEIMTE R,
AW EBEERUBT 2DV BREESRREL, NKEDLIHEICLIVEES
EBEBLIENTED,
B2, YHFEEOFEWMESOEFREUBT L0, BEEBLIENTE S,
BEISENINERREL, TR 1EET 2,
BHRIEESCHF T LN TES,

i
BESE, SEVLBEIG U THET 3.
ROFBEIHESTHERL, FTFBEASORRLRT, BE0ERR Bz sk

W,

1 =k, XPIER, RAPZROE

2) BHEWEBLUIPCORE

3) EBESHEB LUV TE

4) EROLE

5) ZOMfM, LB EEFZLNHHEHE

BESOFHERIE, ERET S,

TEAESE, FHIELTHELE, =RPEET S,

EEVLELRDIEE, BIUHEFLEFFERED /30U E, EEEO /4 E»
SEREOERN S - L &, EREAFFEES 2 1 » AURBELZThER S0,
FREEZOHEREISZRET 5.

A THE BRCHET 2EEHHLFRL, RET 5.
FHHESORNWEFEERAO 12 (FEREED) OHELET 3. FEES
DEEIE, HEZBOEFHE L > THRL, AGRABOL EFFERNINERT S,
MEREEDCHELLIERAS S - THET 3.

AL, BES»SOFRMNE - L &, 2RI INEZBE LI RE R S WL,
BERES, EEBBRES0BERIERET S,

B TEIEISFKCRET I EEFHELLEZL, KT 5.
BEOFBERILEEOREH L - THRL, AERMO L ZRBENINEZRT 5,



$23% WMEoEE, HE, B CRERELT1 » BT, 2ENESBICEAT S
LT 5,
$24% SHEOBER L UHREEHEII, SECANS L OBBEEBR s I LT 5,
HBOE FINES
254 EMESFE 1R, SESHET 5,
2 FNESTORROFEEL L UCHREEER, Rl L TEksos8IR2,
3 EOREUNTY, SREOEADEFECEMESICREIEML, FEEB L UHRERE
BHELTERTHIENTES,
4 BTEHICEY T 2 EVNRERCEBEEFLET AEE L, BRESE LY LTEEEIES
BoeB, HEFIESEDO 2501 #HALEThIER 5w,
BI1E & B
Ho6d AEOREIL, FEBEBIUFOMONAR L > THRTA,
B KON ETHEHBLURENR, HESTESLTBESOREYRBRTRSDK
T s 0,
8% FASODEMEEL, HF4H 1HHKRED, BEI3AXKHICKD 5,
ERE Bl
H20% AEROEER, BESTERL, FHRESOREER-OL, B THES
DOB\MEHMOEEEET 20D ET 5,
B30% AERIE, FHELSESH2BHLVEHAT A,

T

=il

ASHLAAR B S UFEREIRA

Bl EREBLIUVEZEDOAESHLALEIE 2,000 HET 5,

B4k LEEBIUVERBEOFSEIRI2,000 L YFFECLBEEMAT L LT
5.

3% EHBLAEOFEHIES50,000 Hl e L, YFFBECLRELMAT LI LT 5,

M) COMRIOEER, RESTERL, FTHRESORBEET, BREDATEET S
DET B,

PR EEAA

1. 150 &LRET 3,

2. IESBOHFDPHROEHEHI-TEEZTFREPHEL, RESTHREL, FRESBIUV
METERT 5.
1) FOHNBHCHE T 2HIELRED 2 LIk HEHTL S WFEULORBEEET L L

2) IS5 FEEOFONRNCET 2T ERIBSEULSL &

3. R 1FEET 2, BEEHGTT, 2RI INE2EET 3,

4, B2 3FERTEES Y KELULE, MIFEIC 65 MIGELI-ER, TSR LTEY
F BT EETER Y,

MR COMAIOEEL, FESOFRBRRRT, FRESORAEELETLILDLET 3,

AR

. #EREBIUVRIESRIZEYT 28
EREomMzMbs, AR0OESHERCEIRNEFS, BWHEWHOH 75T, HESH



HEL, TRESBIUVESTERAINB LTS, HEEBA2AETLIHEICODWLTRE, B
A& LT I0FELAEFFRBEZ D, 6OmULEOFE LT 5,

2. Corresponding member 284 % N
SEEEZEL, ZOEOFOARESDIESET, HESLTFERCbI>T, KE2OR
BuREFEELRT EFZontHET L, RESTHEL, FHESBLUBRESTK
RE/BLRINLER S0,

3. ZESZEBETAIANH

1) JFRI: L THBEOT L SRAERET S

2) R 1IFEL, ERIEEHEIZNILETD

) ZERWBZEEODEEIIL>THRETS

WRD ZORAROEE L, RESOREEZRT, FHEESDERRLET 20T 2,

PR ELICRT 3R LEE
(PR 6 S 1 MBEETHRE V647 H3018)

. TR EESE
[SREETHOEERBRZIEAL, UTOERIC L DIREBEHEDEE 2 ETEHT 5,
(EEZEEICRBRELSNOFHEELET.)

. B REEEE
%9, MTOEI1HEATERAL, EERNCENLWESCER, 2, H3HEE*EAL
THEET 5.

%1 EH
1. EEMMEOEIRER. x1

2. g% b DEHE 1 &R 5.
3. HEFONRIFSMERBER 3EU LB T 5%, %2
4. EXEHNEETLE., (Foy—7 4 713 %3
#25H
1. BRRIVEEME (TS, FMASE, X, FEBLIUMESETOREREREL

ErED).

. BHEE O I,

. ARFOHNRIFEEVIEFEED» S DFEH (R d O R EL).
. BEFOHRIEEAE» S DEH (BVLHDOREE).
. RFREFE,
¥ 1 HEEEEREEOZHETEL, FhridEr L CSAESEPEET 2.
X2, 3 HHEOAROFHIRFEEEELZESC—FT 3,
. BRAF oA TRERBRRSY
PTFOowTFiric & ) FREER LT 5,
1. BROMM2/MH 4 3 ERER L (BRSSP RIF LI H,
* 2. Folf 3FM, BEAFOMRESEMERALVE, BL, FHlEEE, HEHE (e
=, BE—= v IS —%E) OFM, B, EAEELRRELLT,

i
w
=
JIH
w Noo— I o

il
cu



BAFEDNF# S Corresponding Member (2R 7 3 AR

(B8]
1. BHEARFDHEE

WERE 4 FOENEEBRNCERYT 2700, ALZ0RRKCEFS TS LR
zma%l%a)%ﬂ% RO

fih & Corresponding Member % 5H 4 5,

L %]
2. Corresponding Member 3 TECOEE*EHT25 L2 ET 5,
1) BEOFONARFEDOEEATHD, HEAFOHRFEORRIIERTE 55,
2) HATFONEIFEEEA 2 ROME LR 4.
3) MMEOHRAECLHEBEHEZIAL, AXRFOINBFEFHFRIEHLE,
3. BAFONRESEBERESIIZOEO LD, FZEAS T Corresponding Member {E##H
@%F&bvuaximﬂﬂ%ﬁmmﬁmﬁéﬁﬁbfé% ~EfY 5, BEORBREREST
FHHREL, TFRBSOARERT, BewlkEd 3.
4. Corresponding Member D E 81 50 ZLAN L § 5

[E%]
5. Corresponding Member i3 FELOMER 2% H, m»OFESBRIRKRIND,
1) FZEEWHITT 2RSS L U2 OO BRI OEGE %07 5,
2) BEEDIT) FMEE~OBNNTE 5,
3) KEZOBEEES & U2 OO BB~ DR, B L UFMESQICHELHENTE 5,

(&%

6. Corresponding Member I TilDOEHEL &S .

1) BATOHRFEOFRBCTESS 5720, FAIE L T5HFIC 1 BIIEZESHTD ¥k
BEUZDOMOBELERICHE £/ 3%KT 20, BHED W ZZOMOFR mm%L&%T
5.

2) R, K&, R ECERYH ZEEICEEP P ICFESEBRICEANT S,

[)KJE%]

7. BESBASEFREL, FIIESEPER L EORL EHEERCEERL, »OoARA BT
5.

8. Corresponding Member ORI S F & L, RESDAREBTOHRETCINELEET S Z
EWBTE B,



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 become a Corresponding Member shall satisfy the following
requirements :

1) Such person shall be a member of a society for surgery of the hand of his or her country
and shall have willingness and possibility to contribute to the development of the Japanese
Society for Surgery of the Hand.

2) Such person shall obtain the recommemdation of two councilors of the Japanese Society
for Surgery of the Hand and shall have applied for Corresponding Membership by filling out

the prescribed application form and submitting it to the secretariat of the Society.

Admission

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 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 the Corresponding Members shall be fifty or less.

Rights of Corresponding Member
5. The Corresponding Member shall have the following rights and their membership fee shall
be waived :

1) To receive The Journal of Japanese Society for Surgery of the Hand and other publica-
tions of the Society when they are published ;

2) To participate in meetings held by the Society ; and

3) To make contributions to the Society’s journal and to submit papers for meeting sheld

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; and

2) To promptly notify the secretariat of the Society of any changes in the name, address,

and other relevant data affecting their membership.

Notice of Admission and Withdrawal

7. The Board of Directors shall publish in the Society’s journal the names of persons being
admitted to or being withdrawn from the membership and shall notify said persons(s) of the
same.

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 years.
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Dynamic Changes of the Triangular Fibrocartilage
Complex During Rotation
— An Experimental Study Using High Resolution MRI—

Toshiyasu Nakamura
Department of Orthopaedic Surgery, Fujita Health University Banbuntane Houtokukai Hospital

Yutaka Yabe - Yukio Horiuchi - Shinichirou Takayama
& Akio Makita

Department of Orthopaedic Surgery, School of Medicine, Keio University

Introduction

Recent advances in magnetic resonance imaging (MRI) make visualize the triangular fibrocartilage
complex (TFCC) of the wrist3)5)5)8>”10). However, it is still impossible to delineate this small structure
well in axial MR plane. From the previous functional anatomical and biomechanical reports, there
were paradoxes in dynamic changes of the TFCC during rotation, which dorsal or volar radioulnar

t48) or whether the dynamic changes of the disc proper occur or notl). We reported

ligament is tau
that the dynamic changes of the TFCC mainly occurred at the UCL and origin of the triangular liga-
ment, while little deformity of the disc proper was observed?). Furthermore, we developed handmade
double phase array surface coil for the wrist to represent the TFCC well in axial plane. Therefore to
identify these dynamic changes in vivo, we studied dynamics of the TFCC during pronation and

supination movement in normal healthy volunteers using high resolution MRI.
Materials and Methods

10 right wrists of 10 normal volunteers were studied. There was no history of wrist pain. The
volunteer were from 20 to 30 years old. MRI was performed in all volunteers on a 0.5 tesla super-
conductive MR device (MR-Vectra; GE Yokogawa Medical, Tokyo). The subjects were in the supine
with their elbow extension. The wrist was fixed in the double phase array superficial coil made of
copper with sponge. This surface coil was designed to allow wrist motion for multiple direction, such
as pronation-supination, radial deviation-ulnar deviation and flexion-extension (Fig.1). The coronal
and axial images were obtained at maximum pronation, neutral position and maximum supination. An
ultra-small FOV (field of view) of 5-7 cm, 2-4 excitation, and a 512 %512 matrix were used. Slice
thickness was |-1.5 mm with no slice gap. The pulse sequence was 3D spoiled gradient recalled acqui-
sition in the steady state sequence with TR 38 msec, TE 8 msec and 20 deg. flip angle. Scanning time

was 4 min 30 sec in both coronal and axial planes.
Results

The TFCC could be delineated as low to iso signal intensity structure located around lunate and

Key words . magnetic resonance imaging, triangular fibrocartilage complex, shape changes, rotation
Address for reprints . Toshiyasu Nakamura, M.D,, Department of Orthopaedic Surgery, Fujita Health University
Second Hospital, 3-6-10, Otobashi, Nakagawa-ku, Nagoya, Aichi 454, Japan.
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Dynamic Changes of the Triangular Fibrocartilage Complex During Rotation

supination neutral pronation

Fig.3 Dynamic changes of the TFCC during rotation in axial plane.
The disc proper (arrow) is separated as low intensity structure from the
radius, the styloid and the ulnar styloid process. There is little deformity
in the disc proper during rotation. Positions of the fovea of the ulna
(arrow head) are almost identical in supination and neutral position,
while the fovea of the ulna deviates slight dorsally in pronation,

909






Dynamic Changes of the Triangular Fibrocartilage Complex During Rotation 911

p

supination neutral pronation

Fig.5 Comparison between the dynamic changes of the disc proper during rotation in the MRI and
the cadaver, The shape changes in the MRI are almost similar to its of cadaver.

and the triquetrum cooperating with the radius. In contrast, the dynamic changes of the TFCC oc-
curred around the ulnar styloid and the UCL. Furthermore, positions of the fovea of the ulna move
little during rotation, the triangular ligament is suggested to twist at its origin.

In coronal section, the shape change of the disc proper was only thinning in pronation and almost
identical in neutral and supination. As these changes are caused by the ulnar variance, because the
ulnar variance is positive in pronation and negative in supination, the disc proper is raised by the
ulnar head in pronation.

In summary, our high resolution MRI can delineate precise details of small structure of the TFCC.
The in vivo dynamic changes of the TFCC were almost identical as the findings in the cadaveric stud-
jes?) Furthermore, biomechanical study using this high resolution MRI can reveal in vivo kinesiology

of other small soft tissues during joint motion.
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MRI Findings of the Wrist in Patients with Multiple Osteonecrosis
in Large Joints of the Extremities

Shinobu Saitoh - Tatsuki Ebata - Kazuhiro Abe
Katsumi Imai & Tomoyuki Rokkaku

We evaluated MRI findings of the wrist in patients who had multiple osteonecrosis in the large
joints of their extremities (hips, knees, shoulders, and ankles) and compared these with the clinical
symptoms and radiographical findings.

Sixty wrists of 30 patients (3 males and 27 females) with multiple osteonecrosis were studied.
Subjects ranged in age from 16 to 59 years. Their primary diseases were SLE in 24 patients, alcoholic
osteonecrosis in two, Sjogren’s syndrome in one, dermatomyositis in one, leukemia in one, and MCTD
in one patient., Using MRI, we found osteonecrosis in seven wrists of four patients. Lesions were seen
in six scaphoids of three patients, in two lunates of two patients, and in one capitate. We noted a re-
duced range of motion in three of the seven wrists with osteonecrosis, Two of the seven complained
at wrist pain at motion, although three wrists were symptom free, Radiographically, an abnormality
was recognized in two of the seven wrists.

Generally, osteonecrosis of the lunate (Kienbdck's disease) is more frequent than that of the
scaphoid (Preiser’s disease). However in the present series, we found a higher osteonecrosis rate of the
scaphoid than the lunate, using MRI, The discrepancy can be explained by the vascularity. In 1986,
Gelberman reported that the scaphoid, the capitate, and 8 % of the lunate had either vessels entering
only one surface or large areas of bone that were dependent on a single vessel. The present study is
consistent with these anatomical features, In other words, the present results demonstrated that
Kienbock's disease can be induceed not only by a deficient blood supply but alsé by some additional
factors.
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MRI Evaluation of Ulnar Collateral Ligament (UCL)
Injuries in Thrower's Elbow

Takashi Masatomi & Katsuyuki Nakanishi

We studied the availability of MRI for the estimation of ulnar collateral ligament (UCL) of the
elbow. For the first, we examined the normal findings of anterior cord like portion (ACP) of UCL
which was the most important restraint against the valgus stress during throwing, and nextly applied
the MRI for chronic UCL injured throwers (10 cases) who were treated by surgical ligament recon-
struction and were confirmed the ligamentous histopathogenesis, We found three types of abnormal
MRI findings in injured UCL: Type 1 (6 cases); thickening and higher change of its intensity in TIW
and T2W images with normal continuity, Type 2 (3 cases); detached bone fragment which was in-

serted by the ligament, and Type 3 (1 case); unclear continuity of the ligament at humeral insertion.
These findings were closely related to histological findings of injured UCL in thrower’s elbow. It has
be clarified that the morbidity of UCL can be evaluated by MRI,
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Fig.4 MRI of injured UCL (Type 3). Unclear
continuity of the ligament at humeral in-
sertion. MR arthrogram can clarify the
raptured UCL at humeral insertion,
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Diagnostic Values of Bone Scintigram for Painful Disorders
of the Hand and the Wrist

Kazuhisa Ogura - Yasuo Yamauchi - Koichi Kusunose
Masaru Sugivama & Yuji Honjou

In the recent four years from April 1993 to April 1997, 43 patients underwent bone scintigraphic ex-
amination for various painful conditions in the hand and the wrist joint. They included 19 males and
24 females, and their age ranged from 16 to 62 years with the mean age being 85.1. Three hours after
an intravenous injection of 740 MBq of TC-99m HMDP, wrist scintigram was obtained.

1) Of 18 patients with ulnar wrist pain, 12 patients had positive scan. They included five cases of
ulnocarpal abutment syndrome, one each of fracture of the ulnar styloid process, nonunion of the same
process, arthritis of the triquetropisiform joint and fracture of the hook of hamate, and three cases of
unknown etiology. The accumulation pattern in the five cases of ulnocarpal abutment syndrome
showed different patterns. Slight difference of the accumulation between the ulnar head and the ulnar
styloid process was well differentiated. Each carpal bone could be well identified, but when two bones
were overlapping as in the triquetrum and the pisiform, additional physical findings were helpful. Six
patients showed negative scan. They included two patients with triangular fibrocartilage (TFC) tear,
one with lunotriquetral dissociation and three with unknown etiology. The two patients with positive
TFC tear but with negative bone scan showed no bony involvement, whereas those with TFC tear and
positive scan were the ones having some bony disorders such as ulnocarpal abutment syndrome,

2) Of 25 patients with wrist pain other than ulnar pain, 14 patients had positive scan. They were
four patients with arthritis such as rheumatoid arthritis or synovitis, three with trauma such as
malunion of the distal radius fracture, one with cyst of the lunate, one with osteoarthritis of the thumb
carpometacarpal joint, one with scapholunate dissociation and two with unknown etiology. The re-
maining 11 patients who had negative scan included three patients with occult ganglion, two with
wrist sprain and six with various disorders. In conclusion, with its high sensitivity, bone scan gives
important information in diagnosing otherwise unexplained hand or wrist joint pain, especially it is
useful in precise localization of a lesion.
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Fig.5 Slight difference of the accumulation between the ulnar head
and the ulnar styloid process was well differentiated
A Ulnocarpal abutment syndrome
B! Nonunion of the ulnar styloid

Fig.6 These cases were demonstrated accumulation of carpus
A Ulnocarpal abutment syndrome with accumulation at the triquetrum
B: Arthritis of the triquetropisiform with accumulation at the pisiform
C: Fracture of the hook of hamate with accumulation at the hamate
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Clinical Study of Hemangioma in the Hand

Norimasa Kajitani - Yoshikazu Ikuta - Osamu Ishida
Kenji Kimori & Takashi Sugita

We evaluated 30 cases of hemangioma of the hand, during 1976 and 1996. The male: female ratio
was 11:19. The median age was 16 years, ranging from 2-61 years. The median follow-up period was
14 years and 8 months, Two types of hemangioma can be identified clinically. The localized type was
able to be totally excized, while diffuse type, it was difficult to totally excize. There was local recur-
rence in 2 of 13 patients with the localized type. In the diffuse type, there was local recurrence in 12
of 17 patients. Only 3 cases with recurrence required surgical treatment, Almost of recurence group
were not disturbed on working, or ADL. So, if patients will be sufferd functional disturbance from
total resection, it is not necessary to resect hemangioma totally, at first operation.

) BI, FlEa bR, FEIEELL 066, Fi
SEICERELZLD LB TH o7,

I S b LCLBE9%  Ron B, TR CREI TR TR 1L Bb IS b DL
MU E AT, COBRBCEET AL EHE L, FEOWE - HARNEEL 05 o
bh. SEFIREL-MEEOTFEAEL L, T ROURICED-7E BbhD bORUEATE L1
WHS, TROERII O CREAMA 2O THES BRI 136, UEARRITAT, FFAEDS b
5. 16 BIRAREE B L, 13 FUAHS - BRI L L,

FHEROER & LTRSS B, AR
X & DS BIChoT. T, U ABCIT IR L 1

1976 4~ 1096 4 & TIZ URHCF A 40 220 BIOAT, BRI BEORIE LT b 0nk &

236 BT, 205 b FREETECH -7 NEEE  SHFOI BN,

]

L L7, HANZSEH 16, 19 fl, HEERIT MEEOFETIR, REMESHE L THESH
T RMmAS 14 51 47%, 10 mRiAT 23 Bl TT% % 50, b s, SHIIMBEORAEE LT
FOFHERITHRS DA TH o7, T-FHEER Enzinger @ﬁj\iéz IZHEo 7z, JR{ER 13 B % MRk R
E1E~61m, FHIEHETHo7/m. BEHELTIETF T4H¥$ 5 & capillary hemangioma 57 ) 54% &

ICHFEREL-DD 166, FEOARIFELEL-LD 3 % { B.5M, cavernous hemangioma %52 i, arte-

Key words . hemangioma, hand
Address for reprints . Norimasa Kajitani, M.D,, Department of Orthopaedic Surgery, Hiroshima University School
of Medicine, 1-2-3 Kasumi, Minami-ku, Hiroshima 734, Japan.
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Effectiveness of the Transthecal Digital Block

Nobuki Ohnishi

The transthecal digital block was first introduced by Chiu in 1990. This technique effects anesthe-
sia of the digit by a single injection of a small amount of Lidocaine into the space of the flexor tendon
sheath, As Chiu described it, this technique has several advantages: .

1. it requires only a single injection of a digit.

2. it requires only a small amount of the anesthetic agent.

3. the onset of the anesthesia is rapid.

4 . there is no risk of direct mechanical trauma to the neurovascular bundle,

We have used this transthecal digital block technique with a few modifications to effect the anes-
thesia of T2 digits in 66 patients over 3 years, and investigated the effectiveness of the technique,
Complete (satisfactory) anesthesia was achieved in all except 2 cases. The onset of the anesthesia was
within 3 minutes in all cases. The anesthesia lasted for 45-150 minutes with an average of 90 minutes.
In the fingers, the area of the anesthesia was distal to the proximal finger crease volarly, and distal to
the PIP joint dorsally. There is no side effect. These results suggest that the transthecal digital block
technique is safe and effective, and has many advantages over the conventional digital blocks.

#® = Transthecal digital block MO F#;
FRINMEZZIT2HELEL, FOREBIZHT- - FhifeE A VI VICTHER, EHEHREL VI
T digital block 2MEH SN 5 Z &A% \». Digital TERALY, 21GE»FERHL, EHEESNICBITR
block t% common digital nerve 234I&$ % {45 T Bl LTl %% ahvMr 25cc #EATE, #0

EM L) block § A, HHLDIBELTT B, EEHOWNOETICL, ERSE L ) AR
Oberst DHEAF—HHTHBY. TnH0FETE ] THILTWL, sHer—BEGREI ML, 455
oA LEEEOERPSLET, EEECD 00 BLAESLYY Y IEHLTWE, EHIDR RS
EEE, MEEEoERES S S, ZhiZF L, Chiu BMEATHEEAT L, EABRICIEEL (Al pulley
R LIRSS % 4T o 72 BRI TR M AR DERL) CTRBOB S A EMNDE I LIZEVELL
BoNZIERE Y M ELT, FEEGRRESAICL RSP AEA STV D 2 E AR TE D, i
EORMMEEAT 2 2 L2k 5 digital block %47 ABIGFIAR A8 EET 5.

N BT B a1 AFEEELS N

W, FOEPERRELTWAEY, SHEREICSELD ¥ ® = 6

TREmAEHLZ.
RELHH L 7ZEBNL 66 B17245T, BEH745 41,
D2 BITHS. FEIT LTRSS 16 E TT,

Key words . transthecal, digital block, anesthesia
Address for reprints . Nobuki Ohnishi, M.D,, Department of Orthopaedic Surgery, Tetsujin-kai Eniwa Hospital,
749-10 Minami-Shimamatsu, Eniwa, Hokkaido 061-13, Japan,
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Table 1 The cases which were involved in
the transthecal digital bolock

CASES: 72 DIGITS in 66 CASES

Traumatic

Open fracture of distal phalanx 22 digits

Closed fracture of phalanx 4 digits

Finger tip injury 24 digits
Non-traumatic

Mucous cyst 7 digits

Soft tissue tumor 11 digits

Others 4 digits

FHERHIT 3R TH o /2. FONFUTIMEBIDS 44 Bl
Thh, KEBOBRBEI I 22, BEEOHER,
KEEEFA LG, BRORVIEREE)S UETH-
7. FESMEFIIL 226 TH D, mucous cyst AT 35,
HREEE AT 11 i, ZOMBYES 4 THL (Table
D). EFTECEMIEH MR (PIP ) X1 &EM
DG, KETHD. BERITIIRIEAN6R, =5
A8 45, FIEHT324E, BWIEL 1048, /IS 6IRT
Y, T, s REOEFAIFSELLoTWE, 2
nEDOERIZB W TERAOEAR L ) BEEEIE
LA I TOER, #OMEE, ROFEEEZEEL,
KEOH B DWTHE L.

5 ®

2% B EEFIIBWTARE X 5 digital block
DHTEMOFITIZITETH Y, MOMEELBINT S
DE I ol BOGEEEIFESNL P o722
BUERIBDESTH - 7. BRAOEAR LY EiFE
WAME N5 FTORRIZ L FURE T 68, 24
PRNECH36IETHD, 3oLATEBIIBWTE
HFEAT (- IS S LT Wi, B N EE R
FRAED B /AMEICBVWTIREL OB H L LD,
AT PIP RIS, EETREMEMERE L D&
L cHho7 (Fig.1). BIETITEMAIP BHEI, 24
AR ARIRER L DR Th o 7. PO
PHET TORB>FRIFE L5 L, 1RBLIAL
1148, 2BHILIAAT58 48, SEFMLAA 3 8T, &
EA 45, BB 105 TH Y, TIHFFEE I 90
AThol. REZLBEERIZ P72

% =

HEETRIZA L, AT 04 FAINZRATREH & RO
BNISEATAREEE(, TORETOROERE

Fig.1 In most cases, the area anesthetized in
this technigue was dital to proximal fin-
ger crease volarly, and dital to PIP joint
dorsally in the digits (shaded area).

|

27 G Needle
Tendon Sheath

Digital Nerve

2
S

Phalanx

Fig.2 The anesthetic agent which is injected
into the space of the flexor tendon sheath
diffuses cetrifugally from the space, and
anesthetizes the digital nerves,

HIESIRE AL L EBEE ICEBEES LA, Chiu
BZOBEGE ey MIEENICRETRER 2 EA LT
$6% Bl % 51E% Transthecal digital block & L
THE L7z, Z2OHREO % HC Chiv lZREKE % /R
L, BELESENIEA LB S BRI ARINEE
LTw ZEERLTWAY, Whetzel &4 FREDE
BERE e L TvaY. TRO0BEPSEALSR
7ERA D ESAL ) ERICEEL T {2 ERFE
23 (Fig.2). BB L7-RBABRERFIIEEE&C
BHREmR L, BEOWFE2ETTAemEL 70y
7#6.$EM:@E%E@&%W@@7D77@W
FEACIR A B S 205, SIS L7z FRERER
OFERD S, FOFHEEIE volar dlgltal nerve @ fEi%
R —BT A E L NEBMEDOTT Y 7 ORRES X
NEMIZEBVWTWAEEZEZoND, RETIIREANZ
ERATERS LI ENFLETH Y, BEHEENT
EAREOBERSEESNE, L LBESEELTCVWS
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FEFITL ZDREEML L DN EEBETAIEICLD
BRI ER r FES S TIEMETI TERESEA 2
EAHRETH Y, ZOBEREREHTHE. SED
BB TH B HETE P RECOL/NED BIBYIRHER
Td, FOEMIZTHETERL 2 LRBRFIEEAL,
B RE RSN

Chiu ®FHFEIZM L, WTFToEE2TRLA. $T4b
LRIARDOEAR LR T B0 ES S & L TG
HEFHTAZ L, FIABMNEZEHEFEL VLT
L ETHEH, EBEEPRLANVNTIFRICLLEE
BELPWIZOBERIBFOEAIDR L, FoEESL
S 55, TEARIZEIT 2EBNERORHOMRE
BAHFESTHH. SH1%F a0 1V EFH LD,
ERMEAORBAZERTH I LICL ) BERMOK
B Rp/ons e Bbhs, F/EAETZSELTH
CETEEEEURORRLRBRONGY, FAELS
K BN BALDERTL-OLERLRLE
FRELTWVS
EDITEIZH L, AFEIT 1IRIZO& 1 MOEST
FirZ &, 2.5cc LABORKREIOEANTEM TR
HIr S EBEEIEONDL 2 L, $HIROBEIEL,
oL GRENENTHLZ L, BLU, WEEE,
BREED )R 7R\ EOREND ) AR FE
EEZHNT.

= S

1. 66 F T2 iR EmBESEANBRAZIEAL T

7% Transthecal digital block %47 7-.

2. HROBBSEL, Bon-EREE, e
M, BIUF0%4EM L) Transthecal digital block
IFeROAFH L L Y FHL digital block & # 2
Y (VAN

ol

X 73
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Surg., 15A © 471-473, 1990.

2) Ramamurthy, S, et al. Operative Hand Surgery,
3rd ed., Churchill Livingstone, New York, 40-41,
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3) Whetzel, T. P, et al. Modified transthecal digital
block, J. Hand Surg., 22A : 361-363, 1997.
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Injuries Caused by High Energy Roller Machine
and Lathe in Upper Extremity

Takeshi Yoshida - Hisao Moritomo - Koichi Tada
Kazushi Uemura & Keiji Kitano

33 cases of upper extremity injuries caused by roller machine and lathe were analyzed, Character-
istically these accidents were resulted from trapping their gloves by the machines (about 70% of pa-
tients). In proper digital area, PIP joint dislocations which were especially frequent in lathe injury

were seen in 17 fingers out of 50 injured fingers.

In these cases both radial and ulnar collateral liga-

ments as well as volar plate were ruptured, Terminal tendon rupture about its insertion and central

slip rupture at the base of middle phalanx were also found in 3 cases. In more proximal injiury, many

rare injuries such as dislocations of CM joints, radio carpal joint, distal radio-ulnar joint were found

in 11 patients. Plexus nerve injury, tendon rupture at musclo-tendineous junction, crush injury of in-

trinsic muscles and compression neuropathy at forearm were frequently observed in roller injury.

i L ®

FOEEXAAKIBEIE, FESC N VICFEIEERT
nizh, RO D - — 28 ZAFTN0D LTRE
5. BEGEMTRE L/ EEEEEICL D REL
& X ALBEICOVTR SN 7.

EWNROFE

EFILIBFTHS. B2F), 46, BHE18H

M8 15 GBI sERIT 44 5%, BRESZLE I DRER

DIy REEDTITRPS 427 (FH 1247 )
THA. HRIIBMERERED 1 BI% RS ARG

LR 2R OREFHBEEZEAL. ZN6D
IMEDREG/ Y — 2 EFIRE & £ & DB DHEE
2V R R e L ZHRET L. BEEIREIR G A
22BI50 %8, FHINAEMNFIBATHL. TN
OERMLINARES T 5.

= S

ZEBIRIERRO -5 -2 L2k 5 b D28 15 6,
FRER FUALREIZLS5DR13FT, 2oflt L
TIFH 2L 250020, I U FEERIZLDD
DA B, HEICESATNIENI1FITH D,

INLOEFIDS B, ZHEIELT, EFLEDF

Key words .| wringer injury, PIP joint dislocation, lathe, roller, distal radio ulnar dislocation
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EAHEALEBILEE T4, R 104, 1816 45,
MMEBHETH DL HEAEBETH L.

BERIEB B 2 AR X 2 BB D70 [R 8 7 8
%H%\ . PIP, DIP BHIBE, E55H, HRMmME
Bi%, 7Oy 7R, YT ESET 5 & EERE
BB E OS2 & Avhh 5 (DIP BIER
H 145, PIPBHHIBLE 1745, MP MHiliFH2#Ta
%), BTl L BB EEREEI B L & R8T
WEBEBRTPEZ 55,

BEERZRETT 6 &, & <IZPIPEHHENS

C1T48T, 209 5HBREORMAAT 11 T, 3481
BOTIHENEEG L EVCEESH 2 mIT L. 3
& Tld teminal tendon O KEF{THLRE X O cen-
tral slip DHEIEFEH CHAEROEE 2 E->Tw»

i H i

0 2 4 6 8 10 12 pymber

DIPj and PiPj

N
- Yiiiizzzz Z 3
dislocation  [res 8

Nerve and vessel  BRmw vy, | athe
fnjury w7 Roller
ini LFEERE
Degloving injury Others

Amputation AT

Fig.1 Frequency of the injuries

Table 1 Injuries caused by a lathe

Wrist joint Forearm Elbow joint Muscle Nerve Vessel Skin
1 | 2nd CMj )
dislocation Ist d. int.
Scaphoid fx.
2 | Distal
radius fx.
3 Ulna shaft fx.
2-5CMj .
dislocation ~ DRUJ st d. int.
4 . . . FDP 2.3th
Radiocarpal  dislocation
: . FDS 5th
dislocation
. DRUJ
Distal ; . FPL B
5 radius d1slqcat10n ucL FDS & P Ulnar Ulner Large
P Radius shaft nerve artery defect
X. fx 2-4th
Plexus
8§ Ulna fx, scapular fx, injury
Table 2 Injuries caused by a roller machine
Wrist joint Forearm Elbow joint Muscle Nerve Vessel Skin
Intrinsic C
ommon
1 muscles Digital nerve
FDS 4th g
9 Distal Median &
radius fx. Ulnar nerve
3 Distal Radius fx, Deglovi
radius fx. Ulna fx. cgioving
2.3th CMj
dislocation Median, Ulnar &
4 | Pisiform & Hamate ueL FPL Radial nerve
dislocation
. Thenar muscles .
5 1_—3rd C.MJ UCL AbPL EPB Radial & Ulnar
dislocation artery
FPL
6 Above elbow amputation
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LADL, HEAVEINNT—F— 125 DATh
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W o TIREMEEUADE . e b B XAA
Mo#EN LD LT BRBEEEI D> TWE, 1BI5/S
y - VIR TR XA EERTE VE o
7oERIE, PIP BAEIRE A K2 kL L 4BEate o
A5, COBRFAEBLXATELONDICE b DL E
b, £ RS TH ) MEOMEIBTEEE, &
BRI & IR E TG 2 EFb 5 5.

FEREFIC 8 HIEMITE XA ADHE Z USSRV EIES
CHIEBCHBOTEL B, TbhbbInsidFR
ERAR CMBMEERE, FHEHHA, FEFEEE S
EEVIBLWEEETISREI T, B Tl ke
FEICL 5 B ONDEHBOGEBITHETCOMRE
REFNDVECIGE, WHERENRE LERMDL D
5. 01— —TIIHERITHR COEE N IZHFNES
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2) Askins, G, et al.: High energy roller injuries to the
upper extremity. J. Trauma, 26 @ 1127-1131, 1986.
3) (E IFERA A EDRIARIC & 2 FigBEB oM. B
s, 421 811-817, 1994.
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Effects of a Steroid Added to a Local Venous
Anesthetic on Edema after Hand Surgery

Yasuo Honda - Hideo Matsuda - Kichitaro Ikeda
& Takashi Teramoto

In an attempt to reduce edema after surgery of the hand, we compared edema in a group (n=10)
without a glucocorticoid in the local anesthetic (0.5% lidocaine in 40 ml) injected intravenously and in
a group (n=25) given 5.30 to 10.60 mg of betamethasone in the same volume of anesthetic. The 35 pa-
tients underwent external skeleton fixation or pinning for fracture, tendon transfer, etc. An index of
the edema was obtained by measurement of the circumference of the center of the distal, middle, and
proximal phalanges, and at three points along the forearm before the operation, on the next day after
the operation, and 7 days after the operation. In the group given the steroid, 16 patients received 5.30
mg, § patients received 7.95 mg, and 1 patient received 10.60 mg of betamethasone; patients were se-
lected randomly for the different doses.

The edema that was present soon after the operation, and before as well in some patiants, had de-
creased in both groups by postoperative day 7, decreasing more with the steroid than without. The
doses of 5.30 and 7.95 mg of betamethasone gave similar results. The administration of the steroid
helped to prevent postoperative edema,

When cell membranes are destroyed by trauma including operative procedures, arachidonic acid is
released and metabolized to prostaglandin, which causes inflammation. Prostaglandin increases the
permeability of the blood vessels, so that plasma transudes from the vessels, producing edema. The
mechanism of the effect we found here could involve the glucocorticoid inhibiting this series of events,

Healing was not delayed and infections did not appear, Contraindications for this method include
the presence of an infected wound, an open wound after trauma, and diabetes mellitus,

SR ACHET B,
TR, BEMZTHRET A

EOSEH B TR 2B A BR L & & MEESUTE
BB L BHCEERD L ThD. LECEER SR 22 B, Fol 13 FICARH 35 B, Al
BIRARELE F BT B A5 <, 20B, 27 13E45 13 ECEY 403 RChod. HEE LT
D4 KRBT D D L CIEOBEETFH LT, 05%Y K44 ¥ 40ce % v T RETEHMRARRE & 6

S OFETHDROAEZONTRE LZOTE LicdEA7 A FEE (LUFIEARRE) LU VBN 2 Y

Key words ! local venous anesthesia, glucocorticoid, edema
Address for reprints | Yasuo Honda, M.D., Department of Orthopaedic Surgery, Teramoto Memorial Hospital, 4-
11, Furuno-cho, kawathinagano-shi, Osaka 586, Japan.
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VR NI LRRIELZATOA FEE (LT XEF)

Er Bz SMERE LT AR S3mg 3EEIT 4
B, BEERMEDT 6 B, (FESREMTR 1 #1C, 7.95mg
FIEEIT 26, BEEMwET, HEEH, MARER
$1, EHERREAZTN BT, FEABIEEW LA,
BEEEAREIT 2 6, HEREN, SRR, BEY
EFNENLBITH » 7z, FESNEIF L L TAR 53mg
&5, 7.95mg id 261, 10.6mg (XFERAFEIT 1 H

DTHho7z. FEEOREFME, HREH, Wk
1 ETIT 7, BIEBMIZKEE (D), HHE (M)
BLUEHE (P) ofhenhiT, FEH» 5K

fiL 5cm & 10cm, MEM»SEM Sem D6 HFTTHFN
FLFLl, F2, F3 & L7

&

®
5.3mg ¥ A\ - AR L FRABOIETH B (Fig. 1),

S

BB - i

BHTIZAHOERIZFL 2B 7_XCTIEABIZLL
ANTEBET, F2, F3ILBWCTIEFEMM L 0 L EESS
BB L T 1 BB TRTTORMTE S I2E
ARSI, L CTva7e,

YHEREIIBITA b3mg a V- R BEEIEA BN
BThbH (Fig.2). AR F2, F3IZBWCEE,H
BLTwE, Zhid, EXBICFES LY FE0MME
EFIOEENE L, ABICFEH L ) DR OSMERES
DEEHENHTH S, WERMIREITICL ) EE
L7-RBAS AT 0 A FOBMBRIZLVBRP L0 TH
L. RERERIA L &, WE LD BR IR L TV AR,
ABIIBWTELYEEETH 7.

5.3mg 2 G LA EFEABOFEINBEEEN D
HETHAH (Fig.3). BAOEAMBECIIAIHE TH
SR ABEHIER L TWwa7T ] BEZICIIEREEIZ
gL, ARIIEROHEESALNTWEIZL b

E 0.6 -T 0.6
5 0.4 | 0.4 -
ks _ (
0.2 f | 0.2 _I—I;L—H
@ | = ! ‘ |
o E R ER) ] i B - | o | -
g3 0 el 0 =
4-0.2 ' 0.2
C
5 0.4 0.4
5 0.6 -0.6

' p M P F F2 F3 D M P F F2 F3

Place measured Place measured
A B

Fig.1 Differences in circumferences after the operation. A, Difference on day after operation; B, Dif-
ference on day 7 after operation. Open columns, mean for group (n=10) not given the steroid;
shaded columns, mean for group (n=16) given 5.30mg of the steroid. Phalanges: D, distal; M,
middle; P, proximal, Forearm: F1 to F3, distal to proximal.

€ 0.6
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Fig.2 Differences in circumferences after the operation in the patients with trauma. A, Difference on
next day after operation; B, Difference on day 7 after operation. For columns and abbrevia-

tions, see the legend of Fig, 1.
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5%, IJEABMTIIERS S HIZEA TV,

KIEROBADERTOA FEEDMBEADLTD
12 5.3mg, 7.95mg B X U 10.6mg &S EIZDWT
e L CA7: (Fig.4)., REL3mg HSEDITZHH
OB L TWa00hhs, L L ZHILHEIE
DORERA B 3L DB E R B PERIA 7.95mg 12 1 4
BIL 7% <, 10.6mg (2 I3BIREOBEFE 1T 1T D fE 5 D
THollzdTHsH.

REMLEAFHET L.

16 %, B, 7.95mg ##%5 L7-BEEMLHEH T
»H5D, BN LY Y = v F 2 WiT L7, AR,
BVWFME 1 ERTH S, EWICBRIEBI LTS
(Fig.5).
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RNA Degradation in Preserved Muscle

Manabu Akahane - Hiroshi Ono - Hiroshi Yajima
& Susumu Tamai

It has been attempted to evaluate the viability of transplanted muscle. The muscle viability has
been evaluated by using various methods such as a histological analysis, measuring blood perfusion,
monitoring energy metabolism. We think that a more sensitive method was required since these
analysis may not be sensitive for the changes of the muscle for up to § hours. The aim of this study
was to evaluate the viability of muscle preserved at normothermia or hypothermia by RNA
degradations.

The tibialis anterior muscle of Fischer rats was preserved at normothermia or hypothermia for 0
(control), 1, 8, 6, 9 hours. (n=6) Total RNA was isolated from each sample using ISOGEN (RNA ex-
traction kit). 10z g of RNA from each sample were fractionated by electrophoresis through a 1.2%
agarose formaldehyde gels. The gels were stained with ethidium bromide. Then the RNAs were trans-
ferred to a nylon membrane and hybridized with 3p_labelled ¢cDNA of glycerardehyde 8 phospahatase
dehydrogenase (GAPDH). Measuring the radioactivity was performed by using BAS 1000 image ana-
lyzer.

In the control, the band of GAPDH was clearly detected. However, the bands were smeared in 3,
8 and 9 hour normothermic preserved groups. The degree increased as time passed. In contrast, in the
hypothermic preserved group, the bands were not smeared, These results indicate that mRNA degra-
dation of GAPDH correlate with muscle damage, since muscle damage increased as time passed.

i L o
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Hind limbs were preserved at normothermia or hypothermia

'

Muscle was harvested and immersed in liquid nitrogen

¢

The muscle was pulverized into powder

}

RNA isolation using ISOGEN

b

Electrophoresis (1.2% agarose gel)

|

Northern blot

}

Radioactivity measurment (BAS1000}

¢

Muscle viability index

Fig.1 The methods of RNA isolation and meas-
urement of radioactivity. The harvested
muscle were pulverized into powder
under liquid nitrogen, RNA were isolated
using ISOGEN, Then Northern blot was
performed

C g1 A

Muscle viability index :(———X 100
A+B

GAPDH El — A

Fig.2 We defined the muscle viability index

AR EIRTESE T — B IZBAMEELE. 1, 3
fB LU 9EHEozE (22C) #FH% (Wlh, 3h,
6h, 9h) BIUMKIE (4°C) ®EF#H (Clh, 3h, 6h,
9h) IRIEEHEZHML (n=6), EHLITHHBERET
s L7, —B80C TR L7z, control BF & LTI,
FELHREG 2 BRI L TREL2b 0% Hni.
RNA #iid, MAEEET CHAZ Y5 —KiZ%k
AFTDAL, ISOGEN (RNAHMHH*Y b) %
BwTifor. &4 FIVDORNA % 0ug ¥,

80 -

50
40 ]
30 ]
20 ]

cortrol Wih W3h W6h WSh Glh C3h G6h G9h

Fig.3 The index was decreased as time passed

in normothermic preservation group. The

index of group W3h was significantly

lower than that of control group, How-

ever, the index of hypothermic preserva-

tion groups were comparable to that of
control group

12% 7 H 0 —2AF NV CEKKB 2T, F40
[ 12 transfer L 7-7%, 41 CE% L7z, Ready-
to-Go (DNA XV ¥ 7% v M) % BT GAPDH
(glyceraldehyde-3 phosphate dehydrogenase) @
cDNA % #P-dCTP T% ~ L L, Northern blot %
177 - 7. Mac-BAS1000 # Fiv», GAPDH mRNA
DREFELRD /N KO radioactivity (A) & 5+ S
THHIE L7z e Bbh 2 2 X PIRDES O radiocac-
tivity (B) %@l L2 (Fig.1). 100XA/A+BH%
Muscle viability index & L T3k® (Fig.2), #Et
LM LT (ANOVA BSE), ERES B UT %
EEL L7 (Fig. 3).

1 S

Northern blot D&k, IMEEMAE 25120
T2 S0 TA A TIROESHPEEIFROONL L) 12k -
Tz,

Muscle viability index %, control B2 &L 3
L L OERBMETEEIEKT LT, —7F,
IR CIE, 9 BERIRAF £ T control #IZHEIL
T, HrHFMAEERTZED N » 7 (Fig. 3).
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Expression of MyoD Family in Regenerating Skeletal Muscle of Adult Rat

Akimasa Morita - Hitoshi Hirata - Mamoru Matsumoto
Hiroki Sasaki & Atsumasa Uchida

Regeneration of mature skeletal muscle closely resembles myogenesis in the fatal stage. The
MyoD family of transcription factors participates in the regulation of myogenic differentiation during
development. Little is known about the function of the MyoD family in the regeneration of injured
mature skeletal muscle. Therefore, we examined the expression of MyoD and myogenin in muscle re-
generation after injury. The soleus muscle of Wistar rat was examined chronologically after bupiva-
caine-induced myonecrosis using the following three kinds of immunohistochemical staining. /(1)
Anti-desmin and anti-Bromodeoxyuridine (BrdUrd) double staining (2) Anti-MyoD immunostaining
(3) Anti-Myogenin immunostaining.

One day after injury, in the necrotic area, a few BrdUrd- and desmin-positive mononuclear cells
indicating the proliferating myoblasts, were seen beneath the basal lamina of necrotized fibers. How-
ever, there were more cells at the periphery of the surviving fibers in the immediate vicinity of the ne-
crotic area than there were in the necrotic area.

These cells increased in number for 2 days after injury. Thereafter myoblasts fused with each
other to form myotubes, Seven days after injury, desmin immunoreactivity in the regenerating muscle
fibers was almost the same as that of normal fibers,

MyoD-positive myoblasts were seen for only a few days after injury.

Myogenin-positive myoblasts were first seen at the periphery of the surviving fibers in the imme-
diate vicinity of the necrotic area. These myoblasts later appeared in the necrotic area. For several
days after injury, myogenin-positive nucleus were observed not only around regenerating myotubes
but also within the myotubes,

These results indicate that the MyoD family regulate myogenic differentiation during the process
of regeneration as well as myogenesis, Considering the greater activation of myogenisis at the periph-
ery of surviving fibers than within the necrotic area, it is possible that normal muscle fibers stimulate
muscle regenetation,
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determination

differentiation

maturation

precursor cel—— » myoblast —— > myotube ——— & myofiber

myf5
MyoD

Myogenin MRF4

Fig.4 The role of the MyoD family in myogenesis
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Assessment of Bone Viability by Quantitative Analysis of
mRNA for GAPDH of Rat Preserved Tibia

Hiroshi Ono - Manabu Akahane - Hiroshi Yajima
& Susumu Tamai

Messenger RNA for GAPDH (glyceraldehyde 3-phosphate dehydrogenase) on the preserved tibia
of rats were evaluated quantitatively using northen blot analyses. The amputated hindlimbs were di-
vided into 7 groups: 0, 1, 3, 8, 9 hours storage at room temperature (22°C) and 6, 9 hours storage at 4
C. Each group consisted of 6 limbs. After a predetermined period of ischemia, each tibial diaphysis
(2cm length) was resected from the hindlimb and mRNA was analyzed. In the control group (0 hour
storage), the band for GAPDH was clearly detected.
normothermic preserved groups., After 3 or more hours of storage at room temperature, mRNA con-
tent was significantly less than freshly amputated tibia. After up to 9 hours storage at 4 C, mRNA did
not decrease markedly. These results indicated that mRNA degradation of GAPDH correlate with bone

However, the bands were smeared in

damage, sincee bone damage was increased as preserved time passed.
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) LU/ | BB LEORTFECE, U TEE4E
HEEAKFR LY -FI28A, V¥ 7—VIZARE
WE 2 THEEACRE L. —ERHOESRE, W
WTFELVEEOEHT4M 2cm B L, BEHIZE
HREFIZTEBE L%, —B8ICTHREL. RNA®D
HiE, REERTTEHERE XV —RizzsET
24 L, ISOGEN (RNAfHHE*F v b)) ZHWTIT-
2. BT NVORNARIOpg 30, 1.2% 7 Ha—
AP NV TEFIKE * 4TV, A 9 VEIC transfer L
7-1%, BHETHESE L7, Ready-to-Go (DNA X

Isolation of mRNA and
Measurement of its radioactivity

., Fractionated by electrophoresis
through a 1.2% agarose
formaldehyde gels

Preservation of rat hindlimb

Tibia is frozen deeply

using ligiud N,

Frozen tibia is powdered
under liquid N,

RNA is isolated using
ISOGEN kit

\
Hybridized with 32P-
labelled cDNA of GAPDH

|

Measuring of the
radioactivity using BAS
1000 image analyzer

}

Bone viability index

Fig.1 Method of mRNA analysis.
Messenger RNA of GAPDH (glyceralde-
hyde 3-phosphate dehydrogenase) of the
preserved tibia of rats was evaluated
quarntitatively using northen blot analy-
ses,

Bone Viability Index

Bone viability index :

A
A+B X 100

GAPDH &

Fig.2 Calculation of bone viability index.
Bone viability index was calculated at
norther blot analysis as follow: radioac-
tivity of normal mRNA band (A)/(A)+
radioactivity of dissolved mRNA (B).

JrrEy ) #BWT GAPDH (glyceraldehyde-
3phosphate dehydrogenase) @ cDNA # %2P-dCTP
T % ~N )L L, Northernblot # 177 - 7z (Fig.1).
Mac-BAS1000 = B>, GAPDH mRNA ©O#EEIHO
Ny RO radioactivity (A) & 48 % I TRELL
7oL Bhb s A A TIROES O radioactivity (B)
ZMlIE L7, A/(A+B)X100% % bone viability
index (%) & LTk®7 (Fig.2). &E®D bone vi-
ability index % ANOVA % BV THERIHFEAVIZALER L,
ERE S BUTEAEEE Lz, £72, CEO bone vi-
ability index % 100 & L7-BO K REHEDOF R DL
(%) bk,

i &)

Northern blot ®# £, FAMFEMAIRE 2513E
EERTH LN FPTHE(L LSBT THDHA A
TIROESHHABL L T &7z, K# o bone viability
index % Fig. 3 1Z/R L7, BHEFE® bone viability
index |& CBEIZH# L T, 1h B C6h B COh BT
HErEMEEEZ RO L o 7278, JEEL DR
Mm# (3h, 6h, Sh &) BETHEIZRI LT (p
B35 4 0.024, 0.0004, 0.0003). F /=, 6, 9 EFEI{R
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(p fE 1% 0.0239 & 0.022). C # @ bone viability
index % 100 &5 &, {BBAMEE T 1h # 96.2%,
Sh# 74.1%, 6h # 58.3%, 9h B 57.4% & &EEFHIZ
WALz, ULaL, 4 CHMETIT 6 B 84.2%, 9

— Results—
Bone Viability Index

* : p<0.05 vs. group C

G 1h 3h 6h Gbh Sh COh

Fig.3 Results of bone viability index,
After 3 hours or more storage at room
temperature, mRNA was dissolved sig-
nificantly less than freshly amputated
tibia. However, after up to 9 hours stor-
age at 4°C, mRNA did not change mark-
edly.
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Histochemical Study on Glycosaminoglycans of the
Nail Surrounding Tissues

Toshiharu Okuda + Fuminori Fujivoshi - Sumikazu Tsuboguchi
Nobuo Matsui & Yoshifumi Hirabayashi

The localization and the nature of glycosaminoglycans (GAGs) in the nail surrounding tissues
(nail bed, nail matrix, pulp) of the distal phalanx obtained from 9 fingers of 7 patients with crush in-
jury of the hand were studied by means of newly developed histochemical methods. In order to detect
acidic glycoconjugates, a sensitized diamine method based upon high and low iron diamine staining
was employed. A series of enzyme digestion methods with chondroitinase B, testicular hyaluronidase
were performed prior to the diamine staining so as to identify various molecular species of GAGs.

The acidic glycoconjugates contained in the nail surrounding tissue components were markedly
stained in shades of brown to black, and the precise distribution patterns of GAGs were easily de-
tected. The distribution patterns of dermatan sulfate and condroitin sulfate A /C were
pathophysiologically interesting: In the connective tissues of nail matrix and pulp, the molecular spe-
cies of GAGs was mainly dermatan sulfate. In the nail bed, on the other hand, it was either dermatan
sulfate or condroitin sulfate A/C.

We consider that investigation on the distribution patterns of GAGs in the nail surrounding tissues
may be useful for clarifying the mechanism of regrowth of the nail after nail bed injury.
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NERICE R ESRABAA SN S, BEMLETIIN
B4 & FIHELC Chase B2 & h BEZFIZWEE L, T-
hylase = & % K581k h ¢ TH - 72 (Fig. 3).

—7, S-LID ¥ 8 & UF St-hylase /E{b % v 72
BERTIE, Horhgakomisiiasnd, INEHE
MBI BUAeTAMO VBEEEEBENIZVW DL
Bbhi.

% %=

JVRRIEZ B3 5 RTBEEHEDHREICB VT, R
BRAIR &AL T % WE 28 & R L 725610l
EERZNEOFRLEIIRES s, 5, BEiErS5om
RBMEIEFRE, NFREEOFEIIIENLTBYE
HEOHFESHR N, L, ZomofEs
B BB S X EEBIL IR 7 <Y,
FBERHE & TURFAE & OEBEDMIRE T 5 3£
RETH 5.

HiFa= 2y v 7 2L, ThIcHlEE - e
THOELDMERE LTEZ LN TWZDS, HETIR
Wi - S EHMROESICERLEEEL S X,
ZOEBBERICHAETR T LI EFERIATY
290 HE, HBAT Iy FADDEDTH LY
Jatisruhy (GAG) I2EB L, EEMESHE
BOBBERREFEE L THLIHEBE SN EERYT
I VEERGCONERSSEBOMEBLFEgETY B
ot TOEER, TESB L UEEIROESHEC
HEBOT NS VEREBENVHFIEL TWoh, TUROF
MR, TS BRI EE I3 hnE &
NBHIY FO4F U5 A/C OBREFHEI NI,
T MBEERICB T AT 0 v BREE LB
2, ERBMICBTAREOERITD SN aho
7> (Table 2).
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Table 2 Localization of glycosaminoglycan molecular
species of the nail surrounding tissues.

Dermatan sulfate Chondroitin
sulfate A/C
Nail bed
superficial layer ERE + ~
deep layer +H+ +
Nail matrix ++ +
Pulp of distal phalanx +H+ +

-
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Does Motor Schwann Cell have a Potential to
Change its’ Nature into Sensory Schwann Cells'?

Naoto Tsubokawa - Hiroko Narisawa - Yutaka Maki
& Takae Yoshizu

We examined the potential for motor Schwann cells to change into sensory Schwann cells during
the process of sensory axon regeneration through the motor Schwann tubes,

We removed 2.5 cm of the left saphenous nerves (sensory) of Lewis male rats, and isografted the
same length of L4 or L5 ventral roots (motor) to the defect. 10 weeks later we removed the grafted
ventral roots, and made two 1 cm nerve segments. One segment was frozen and thawed 5 times
(cell—), and another segment was kept fresh (cell+). The two nerve segments were inserted into two
distal channels of a silastic Y chamber, and a proximal stump of the right saphenous nerve was in-
serted into the proximal channel.

6 weeks later, we removed the nerve samples from the distal two channels, We counted and com-
pared the total number of myelinated axons in each channel, In all cases (n=11) more axons regener-
ated in the (cell+) side than in the (cell—) side (p<0.005). The average non-inductive ratio (number
of regenerated axons in the (cell—) side divided by the (cell—) side) was 0.09. The result was close
to the previous experimental Y chamber model-proximal sensory, distal sensory (cell—) and sensory
(cell+), but was quite different from the another previous experimetal Y chamber model-proxmal
sensory, distal motor (cell—) and motor (cell+).

Therefore we suggested that the motor Schwann cell might have the potential to change its' na-
ture to be come sensory Schwann cell’ by contact with regenerated sensory axons.

Tie v #E LY,

oL B e AE S 0 ES, 1% Schwann MO LA,
R lis N CORRTAMBERELENICE  Schwann BW4BBT R4 3HEOHE S S <
PREEOMBIES L 5 RROFEIAE URRL, BT 200, WRTAHEC SIS FRROEE
K13 Schwann MBIC & AEERRMEREORL ST FRHLET A0 FRET S B TUTOERE 75
BRI OB MERT 525, EE) Schwann #if iz 7.

IHFEILEHEIITLTHEF, MBI L

Key words . Schwann cell, peripheral nerve, neurotropism
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Fig.1 The experimetal model

;1 *

14BN A AT v b 1 EOLREHE GIEHR)
% 25ecm IR L, ZOXRBIZFE LR S O isograft ®
L4 $ 7203 LS FESPR0iR (EBhaRE) 2R L.

10 A, BMELERIRYI) 22 LERVRE
MRETHMENEELTWAILERRIRAL, Wk
Bomyk LR, 2olaT, YU arYFEED
FAL 2 F v ¥ A VISR EE L AR THEERE
% 5 [EfT o /B ER lem (M —) & #ieERED
EOER lem (HRR+) A L. BfF v v A
WA KRR A A LSRR B L dmm & L
7= (Fig. 1).

YZEBABREBHCEM2 F ¥ VA VHAOFAE
BERHESEHEFENL, 25610 (ME-) fo (HfE+)
BT 2 FEEBEFEROLE FERFEE) £k
2. SEORERZUMER LS Y TEOAMIZKTE
MR GAnEMR), & (i) & (i) o
MEMBER 2BV TFLE, Y FEOEMIZRE
IR GGEMR), ®EAC (i) & (M) o
EEE TS L EERRARA % B\ 72T 7L & LR ET
L7,
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11 EH&THE (Hl+) BEAE R ER R
(MR —) MEESREIIARL TS D72 (p<
0.005). FEFFE=ITF 0.09 TH o7 (Table 1).
ZOREEY FEORMIREME (MEME), &

Table 1 The result: In all cases more axons regener-

ated in the (cell+) side than in the (cell—)

side, (p<0.005) by Wilcoxn matced-pare
signed-rank test.
(Cell+) (Cell-) non-inductive ratio
side side (Cell-)side/(Cell+ )side
No 1 544 20 0.04
No 2 382 0 0.00
No 3 230 50 0.22
No 4 352 26 0.07
No 5 585 2 0.00
No 6 275 27 0.10
No 7 512 52 0.10
No 8 270 26 0.10
No § 91 6 0.06
Nol0 502 83 0.16
Noll 563 98 0.17
Mean 0.09

fits (Mifa+) & (Mie—) OMEHEREBEWE
FOEFEE 006 EABL TEY, Y FEDEA
VARFERRRE CEAREE), =EALC (i) & (MEsa—)
OEEEAEBOLTFTNLO L6 L3 AE ChT
R TV 72,
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BRWNO Schwann MEFMEREHEZHET L 8
71250 & Schwann MM EBESHEL FHET 5 8
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Results of Operative Treatment of Old Scaphoid Fractures

Makoto Ichikawa - Yoshikazu Ikuta - Kenji Kimori
Osamu Ishida & Tsuneji Murakami

A retrospective study of 23 cases (22 male, 1 female) of old scaphoid fractures with a mean of 24
years has been carried out. Subjects ranged from 14 to 55 years. The mean interval between injury
and operation was 3.3 months with a range of 3 months to 20 years, The fracture sites were located
in the middle third for 20 cases and distal third for 3 cases. All cases were treated by Herbert screw
fixations and anterior wedge-shaped bone grafts. Average follow-up period was 3.4 years {range §
months to 6.3 years). Postoperative union was obtained in all cases. Satisfactory pain relief was ob-
served in all cases. Range of wrist motion averaged 88% of the uninvolved hand and grip strength av-
eraged 92% of the uninvolved hand. Clinical results were satisfactory in all cases. All cases improved
in C.H.R and RL angle, but 3 cases had a remaining residual DISI deformity. In 1 of 3 cases with pre-
operative osteoarthritis noted at the radial styloid and outer distal aspect of scaphoid, osteoarthritis

has advanced,

i U & I

BREEAHRNE B 3T 1284 % anterior wedge-shaped
graft (AWG) % F\>7- Herbert screw [EZE I,
B L ERENBELNLOHE HTFIRENIRE OB
EXEE Sh, BN AEREELTRDHDLEN TS,
Lo LA sREOMBEE L > CIeFH EowESIC
By ametiid e, 40, 4T AWG 2FH L
7z Herbert screw BIEEDFHAEZ TV, FED
HRABEELICHEABLUODISIER L AERELE
ORI DOWTHE L 72,

WRESVHE
1990 4F 8 B 45 1996 4F 4 JJ F CloA &k T ffT L 72

23 5123 FRAEIE M HE L Lz, WFIZEM 24, &
B 1EC, HE106, EE136, 09 HF]EF
DZHIN FITH o/, FHRERIL 1425 55 %,
FHURTH-:. THEREE, &8 186, BiT?2
Bl, T 3BIT, LYRZZ T TOREREL, REMIC
IES NSO 4 BT, MEMERTH -2, B
Bzl s 1/3, 2161, KAM 1/3, 2 40T, BHELZ
Herbert 52 C CRI2 61, DI # 16 %1, D2 & 5 #1
THhotz, FITLFAEME L ) OBIKEBHELZ Her-
bert screw |2 X AW@EE® 17\, Herbert screw Ll
NoBMEERThEbo7. ZE»STHE TOM
X3 APL208E, FHIFL4HDHATHY, itk
BRAMMIL8PAPS6FEIHA, FHIFELSHAT
Holz.

Key words : scaphoid nonunion, bone graft, Herbert screw
Address for reprints : Makoto Ichikawa, M.D,, Department of Orthopaedic Surgery, Hiroshima University School
of Medicine, 1-2-3, Kasumi, Minami-ku, Hiroshima 734, Japan.
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MEEEEEREE, BREE TOYH, BREE,
XEFTRBLUEHEEL L, BEKBEIL Cooney @
PG UCER L, X BERMhidra B & L
B Carpal height ratic (CHR), Radiolunate
angle (RL ) #FH0 L, DISIZEROEE & KK
BOBBIZOWTHRET 272, 28 RLAORAE
=10 LLTDOd 0% DISIH Y & L.

b E=

FRAFIRRIZIZ 0% TH D EMFREZFEL
TEMIE R, o7, HEEHHEIE3 25 98, B
5.3 BTHY, BEESTITOHEILT 0 158, FB
105 BTHo7z, BRBREIEEILZ, 2 Lreko
T2% & KESH LD, BAbOAED O 8% % 5D
TBY, @EFZEBROBED 5\ LA F—iERIC
BIRL T, EEETEEIIEALTFEY 88% 12,
BhiE, BELCEY 2% FTRIEL CTwi,
Cooney D EEMEIZHED &, excellent 28%, good
44%, fair 28%, poor % L Td b &p4l7% satiafactory
Td -7z, CHR EFETHIET 0.53 20 5 FAERE 0.54 ~
EHBIYELCOLEMLI ) AETLTED,
RL iR 2 CHRTES —12° 2 L R AR —5°
~NEBEBICIEL T (Fig. 1), #EE, DISIE
xR % h o 7ERNIL 20 I T, DISIERLZZD 7
EFNL 3BITH o AW EEEIZ BV TERRRBIEICH &
PR EERED ol BEEAICI VAU EEZELS
SBIDME 51T o728 25, Fib 1/8 0BT B@L
OB BEFNFSEIICH 72, F72, 260
DISI ZEFOEEE A0, 1 FITI screw O HiKEH
AOFIANR+T5Tdh o 72 (Table 1). #ETIZHEE
EMELE O ERNIE 3 FITW TR B AT RT DISI &
Wxk D25, )b 2 FITAEE DISIERIRZD T,
FERESEOET 2RO o7z, Ll 14T
i DISIEEAZRE LHEEOBREORITZ D /2
(Table 2).

fiE Al

SEBIE 1T RBHETHI1/3, D2RHOEITH S,
AR Fr @ Screw ORI AASA+5CF 72 DISIERH
DEEIARTHTERESIZIEZEL, B Fair

CHR R-L angle
b <00 P < 0.01
o6 J
fs
} 7 12
£ I 0.55  _0d
0.54
0.53
0.5+ .

T T T
Preope Postope Uninvolved Preope Postope

side

Fig.1

Table 1 Cases of delayed union

Fracture type

A, F i
Case Age Sex racture site (Herbert) DISI
1 16 M Middle D1 —
2 37 M Distal D2 -
3 33 M Distal D1 -
4 17 M Middle D2 +
5 31 M Middle D2 +
Table 2 Cases of osteoarthritis
Case Age Sex PreopDISI PostopDISI Advance Results
of OA
1 37 M + — — Good
2 20 M + - - Excellent
3 31 M + + + Good

T&H o7 (Fig.2).

BN 3T B THM 1/3, D2HOBHTH L.
WIRGEA BB AR E W S ETESE L % B 7295,
RL AOBRAZIMNI—15" 2 5 HER - 8° I E.
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EE R i#& L Good TH -7z (Fig. 3).
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MR AT AR E B ICEEEEEL R0, RL A
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T, BRAIRATE L LBEOMEEOCET#3E
72, BERBEIX Good Th o 72 (Fig. 4).
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Calciunmi Phosphate Bone Cement for Treatment
of Distal Radius Fractures

Noriaki Hidaka - Norihisa Nishimura - Hidetaka Mori
Yuriko Ohtsuka & Yoshiki Yamano

Distal radius fracture is common in elderly patients and poses several problems in the choice of
treatment. The most common complication is reduced ROM and residual pain in distal radioulnar joint
due to malunion. We have utilized an injectable calcium phosphate bone cement combined with
osteosynthesis in order to start ROM (range of motion) exercise early and prevent loss of reduction.

Seven patients aged 21-64 years with average age of 52.6 years were treated with this technique.
After closed manual reduction under brachial plexus block, percutaneous pinning or external skeletal
fixation of the fracture was performed. Then calcium phosphate bone cement (Mitsubishi Material Co.,
Ltd., Japan) was injected into the fracture site through the small incision on the dorsal wrist. The re-
sults were clinically and radiologically evaluated up to 6 months after the operation.

All patients were classified as good or excellent at 3 months according to the clinical evaluation
system by Saito et al. At final follow-up (6 months), 3 patients had excellent results and 4 patients
had good results. The fixation device was removed between 3 and 4 weeks postoperatively with mean
duration of 3.5 weeks, There was no serious complication attributed to the usage of injectable bone
cement, Radiologically, the reduction was well maintained except the shortening of the radial length
which was measured to be 2.1 mm (mean, range 0-6 mm).

With these results, we concluded that this technique is useful in the treatment of distal radius frac-
tures because of early mobilization and subsequent good functional recovery. Improved cementing
technique which facilitate the complete filling of the fracture site might prevent radial shortening ob-
served in this study.
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Key words : distal radius fracture, calcium phosphate, bone cement, early mobilization

Address for reprints | Noriaki Hidaka, M.D., Department of Orthopaedic Surgery, Osaka City University Medical

School 1-5-T7 Asahi-machi, Abeno-ku, Osaka 545, Japan,



BERMREITICBT L) VEBEALY TAELA Y FOFRM%

EATHZ LIZL - TEIEORELEZR D, BEHIC
BB ERGL, »oEfrFHTAZLATES
WL D 5.
AEOEMEETRMBEFOBRIIBITL
CPCOFRAMEHRETHZETH S,

MEHLUHE

(BRI ] LRIIBVTCPC & AV CTHAEL
TBRERERMIEEIT 126055, 6 AU LT +a—
Ty THHEETH o/ THIIDOWTHRET L. #0OK
FULBM 1 B 6 61, FReid 21 h o 64 m%, 21
BEMAO LB EBRVTHRIZTNT S0 U Eoxic
ot

FRAHE FTEERBTICOA - Ty TR
HwT# bke TEF| LIEFEELTH . BRAIG
Lz, BEMYE =0 7d LEENEEIZLD
BHHEEET S, ROCEHMTEETICESOE
B lem O/NIRREINZ, 23 /8— AV |

963

R BT CBIRERICEET 5. 11G BRSNS FIEAL
BITER e A E AR THE L2k, CPCR 4 A -
FHRTFISEAT S, CPCAMMICHEN 2 & BLHE
W57, AR 30 ML 7-1%, BRIHE %M@
BL, BEMHY Y=Y ZEICHIBHUTO X7 AESE
=179,

BERBIIERERZ S XBAE»SHEL,
FREOFMEEED 2B CREEIC L ) AL 7.

(ZBERE] S~ ) YEERE 122 BT,
BB EMDIEEANEDLRY Tmm ORIRERIEEER L,
VooV ZOATERELEZDD, ¥roviBLU
CPC TEELRZLD, CPCCOATHEL/ZLDD 3
BlZowT, BEUERNTETERRET By CEH
REREHITL, TRENOMES RE L7,

& ®

[FRRBI#E ] BRBEOHER % Table 1 1277,
Wk 6 H B TOREKEEE X FHE O34 T Excel-

Table 1 Clinical data on the patients

gender, method of at 6 weeks at 3 months at § months
%€ age fixaton Gs  ROM point GS ROM point GS  ROM point(grading)
1 52, F EF 8/18 60/35 7 16725 70/50 4 19/20  70/50 4 (good)
2 58, F EF 3/28  20/30 11 14/25  30/40 9 20/33 45/45 6 (good)
3 21, M PP NA  35/0 - 35/54  60/60 1 42/55  65/60 0 (excellent)
4 58, F PP 3720 50/40 8 6/25 50/50 6 11/21  60/55 4 (good)
5 56, F PP 5/25 40/25 10 15/25  60/45 1 19/26  65/50 5 (good)
6 59, F PP 11/24  40/30 10 17/27  50/40 4 20/24  50/50 3 (excellent)
1 64, ¥ PP 0/15  10/10 10 10/15  45/30 5 17/20  55/45 1 (excellent)
GS=grip strength; affected side/contralateral side, ROM=range of motion of the wrist joint; dorsi-

flexion/volar flexion, point=demerit point assesed by Saito's system of clinical evaluation, EF =external
skeletal fixation, PP=percutaneous pinning, NA=not available

Table 2 Radiological data on the patients

immediately after op. at 2 weeks at 6 month
case

VT RS RI VT RS RI VT RS
1 20 5 1.0 20 7 2.5 24 8 3.0
2 20 3 -1.0 25 3 -1.0 25 0 1.0
3 25 ~10 0 25 -8 0 25 -8 0
4 30 10 -1.0 20 0 1.0 23 -3 2.0
5 21 10 0 17 10 4,0 10 10 6.0
6 20 3 5.0 20 3 5.0 14 5 7.0
7 20 0 0 22 0 0 24 0 0

RI=radial inclination (degree), VT=volar tilt (degree),

RS=axial radial

shortening; the difference in level between the distal ulnar surface and the
ulnar part of the distal radial surface (mm)
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DM TRRKBEIEONL SN, BRADHVL
CPCHZNICHRTEILICERMEZET 5 2 L%k
EMEmE B,

LA LERAS, 29 Lw L 22hnmxf B2yl
AP B R % IR R L TR MR RE
B, BEMZTFHTLIENTE, LD TEALE
RELRBURESDHLEEZ BN,

SEIOERDPCEBETOREIZL LEEHH TR
DENZEZTHA, #E 60 %L Lo BET B
FEEREL, CPCOERBREIZET LT TOMH2
BEAFLESZNEEEIT) ZEFLETH L. NEER
REIZL2HHBREOEREEIBONLHIAL L,
FOBEBFE R RIET S, HEBLEO-DIZIEED
B CPCIEAT 7 =y VDRSS ATRTH Y,

REZREESHFICRIBRN 2 EES T HITTS >
ENVETH 5.
¥ & &

1. UVEBEINLY I LELAY M ERB L EER
AT E 3T O IREOBRBE T e L 72,

9. BEEICITFES 2.1mm OERENA S AT, @
B ORI AT EERE O R BG4 58 TR
BREIIEFTH 7.
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Instability of the Distal Radioulnar Joint after Distal Radial Fracture

Takayasu Shintoh & Akira Kobayashi

Instability of the distal radioulnar joint (DRUJ) is sometimes found after distal radial fracture,

which can also be accompanied by ulnar syloid fracture. Diagnosis of DRUJ instability is difficult from

plain X-rays. We used a manual technique to verify the instability demonstrating dynamic motion

compared with the contralateral wrist.

We classified all cases into two groups. Group A is the “non-displaced” group (ulnar variance<3

mm or palmar tilt> —20 degrees for distal radius fracture, or displacement of the ulnar styloid

fragment<3 mm), while Group B is the “displaced” group {all other cases). Of the 85 cases examined,
24 had DRUJ instability, 47 were normal, and 16 had DRUJ stiffness. DRUJ instability correlated with
displacement rather than fracture type. Clinical results based on the DRUJ instability cases were bet-

ter than those of the DRUJ stiffness cases.

i L ®

BRI EITRIEVENEE (LT DRUI) o
REEREBOLZ EHH 5. DRUJ OFRTERE,
B REETO X #2 CT Tl EAEE 2844
Y, SEEFRE (BRIRE) CEREL LELA
TEMERHE L. BEEMRE - REERERE
MENFNOFIE L DRU] ORLEN, BIEmAL
ORRE L R, REeEtk BRREO B/ AL
L7 THET 5.

HRELUAHE

FEFIE S0 U ETIEUERBBEE CEBEE
frsEIRD 87 BF (X180, BT TH5H. #BE
EMEITOWERIE, Colles 37 @ 83, Smith B3 :
2, Barton B37: 2 Th o 7. WHEEL, BENE
#E 005 BT, FHTEEE 2B CEOHNFRIEF IV
Vab—fEEE 19EH, L FEE 6B
(Bt 26, AIFEE T B (BBHE2H) Tho

7o, FEBIOFHERNE 66 &% (50~86 5%) T, FIHE
ZHH 497 H (12~497A) Td 5.

BERUEEFITE, Frykmann 7% A7, #
# R Palmar tilt—20° AT, F i3 @E & el
Ulnar variance 3mm LA E# &8, #hls %3k
EABE L7,

REERZGERENIL, REZREROIWMMTIE
Sevm 1/8, 280 opoe1/3, 3R EER1/8, 4B K
WL OAfr, BERM 4R Y 1 #MFAF 28T/
JEEDEY, EHH L. REEREROBH OE
A 3mm LLEX AR, 3mm UT R IEsfrde L
7z.

DRUJ OANEZERIL, FHRECHE L. Jhid,
MREASN PR TFREEBEREMTITY. BE%
EEL, REZETMIEFN 82, ALK
BTAREEROFELHE L.

ERIR BB EOSME A Hvy, DRUJ T 55
fii B A B4R B & DRUJ OEROF & TIT- 7.

Key words : distal radial fracture, ulnar styloid fracture, distal radio-ulnar joint, frykmann classification
Address for reprints : Takayasu Shintoh, M.D,, Fukuoka Orthopaedic Surgery Hospital, 2-10-50 Yanagouchi,

Minami-ku, Fukuoka 815, Japan.
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el & th#k L DRUJ OFREEME % 8 72513 24 51,
ol o 12BN 47 B, BUWREEE 16 BlICFRo 7,

Frykmann 548 & DRUJ OFRZEE DB R % Fig.
1-b{Z7"¥. Frykmann 73O GHEBH T DL
REZREEGHOEMRE, F-1 £ F-2, F-3&F4
DR TIE DRU] O FEEIZHEEz RO T, F-5 &
F-6, F-7T L F-8 OB TIREERERET+F 05
B2 DRU] OFRRERZ &2 LAEANEZLRAD S
w7z, L»L, F-5 & F-6, F-T & F-8 ClIBEE R
WEFOEMOKE VEDIE L, REEREETHO
FEN DRU] OALERICES LTWA LWV IR
IO LN,

FAEBEE R T OEME, 19 614 11 5
(599%) =, FEEEAIEEZ 68 Bk 13 %1 (19%) 1= DRUJ
DREFEWE O, BUEIEESIIARELT &L
Tw3 (Fig. 1-a).

B Instability+
B Instability —
BEE Stiffness

Distal Radial Fracture

non-displace

displaced

T T
0 20 40 60 (cases)

1-a)

Frykmann Classification and Instability

[

1

Instability +
Instability ~
BER Stiffness

mTmTTm T T
coNOUThhwWwN =

10 15 (cases)

1-b)

Fig.1 a) Instability cases distribution of non-
displaced group and displaced group
in distal radial fracture,

b) Instability cases distribution of each
groups in Frykmann Classification,

REZEREREFR O & DRU] OFRLEEDOBE
EERERLE, BREENTHE 1 IR REFAOE
B LEDDBY, FOMDEMATIIEEIERDH SN
irot: (Fig 2-b). REEM, 1836, 28
460, 3EL 34, 48 14, BEE I 16I282D5
niz. 2055 1R 3P 2460, 28 4460+ 35,
SEL:3BIH26], AR IFH 1B, RER D 1HF
160, &&TF1260% 961 (75%) (2 REZFIRZEIE 3mm
DEOEmMEREDTEY, BT L HLLEHOE
LY EROBEMIKEVENL ) FREEE~OBESH
o ohi, REEREEEGHSE AT LEMER,
1360 8 Bl (62%) 2, FEEEALEE X 36 Bl 4 5l
(11%) WAREEZED, GUEFAEICATER
X/ LT3 (Fig 2-a).

FROFMEC L HBEBEIL, TEER 42+
26, NEFHELE  27+14, BOWER 45+
20TH -7, FEEHELHEIRES L, FRE
BHLBVWHEESBIEITAR L Zo T/ Ll

Instability +
Instability -
Stiffness

Ulnar Styloid Fracture

non-displaced

displaced

4 T
0 10 20 30 (cases)

Type of Ulnar Styloid Fracture and Instability

Ttpe I
Typell
Typell
TypelV
Mixed

Instability 4

Instability —
8 Stiffness

O
w1

T L}
10 15 (cases)
2-b)
Fig.2 a) Instability cases distribution of non-
displaced group and displaced group
in ulnar styloid fractures,

b) Instability cases distribution of each
groups in ulnar styloid fracture types.
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LEnwHZ EiInwzehol.

REERFRETFOZAGEREESHE (TFCC)
Di8% L DRU] OFRREMEOBEBRELTHEETHEHW T,
REZREEOE | B %3 1/3, 28 gt 1/
3, 3Bl EERL/3, 48 EE L hEAL, ESHELE
AL, La»L, Fig. 3\ ORI LI LA (5845 1/3)
2% RSB SN2, FOMOEIFROEL
EREERE OBEIRGT, IO s HEHEE
HoHN,

PloZ & kb, DRUI DAZERE, REZERSE
BEEROFEL ZOBHOTMIIBRILR L, BE
EMHEY - REEREREFHEFNETNOEMEOH
ERRENTESFRD LN, NEEEICE, IS
MRS (TFC) OEMEEMICERT 5 &V
R&% (LT DRU lig.) S KEWE SR TW
B, EEEMREY - REEREREITENZNEMN
HKREVE DRU lig. 0EFI K E {, DRUJIZAE
EHREELLTWwEEZEZ NI T2, REERE
REWOEE: ZOEROHMMIANLELE L BRI
HWwZkkry, TFCC OEHEHIIEES L Ty
ZEDRIBE R,

FEOBEH TR I, PREEE LUK
L, REEELBOCRBHISKEPIARE L5
Twiz, Lal, BLE) RREREH T bbAR
EREBWMEHEE DRUJICBLTA DL &, AEE
B2 ENESHIE L DRUJ &R - ER b P L do
7o, BEEMIBERROVWHhW S FEHREARENE

BRI, REEELFICIZ0THEY. FiE
MWk b ERED, FREYEE LTIV LAY
BIENTELORMUMEI SR RD, AoT
ERAEFERICRTIE, EAEASIRE BZEE RS
MENE L bt 4 F T DRUJ OREEMRAHE
REEFEEHZONBEIIIS 2727, SHEOFE
T, BICEBEORWCERE OB RIEEESIIRT
i, EAESHIR S EREE L A3RIEZ SN,

& B

1. BERCEEY - REEREEEHEFL O
Fifl & DRU] OARENE, R EFhOFHEMD
B LARTERE, TEEW & BRBREDBEEHER
L7

2. BEERmEH - REEREBEBHINLEND
BB EAEEEEOMICIE, HBERD LN L2
7.

3. BEEMEEY - REZEREBEEGNORMNEE
DRV, REEELZ E- LT WEREHED -

4. EREBEMIBWTIE, TEEERLTLD
BEARET LR ->TELT, »x o TR
REERTW ARV D L.
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Clinical Application of DUO-type Resurfacing Finger Implant

Kazuteru Doi - Yasunori Hattori - Noriyuki Kuwata

Tatsunori Oda & Masayuki Urano

971-973, 1998

A DUO-type resurfacing finger prosthesis for metacarpal phalangeal joint replacement, composed

of alumina ceramics proximal cup and high-density polyethlene with titanium distal stem, is described.

Five metacarpophalangeal joints have been replaced with this DUO-type finger implant.

Follow-up

studies have been most encouraging with satisfactory functional recovery and no fracture or disloca-

tion of the implants.

& L o I

FHMPUEHB LU PIP SO EHEB I T
HPHEEERMIELTIEEETISEL0BREND 5.
Flatt, Doi, Swanson, Niebauer »iZfEE X 2 A
THEHDIZEAETXTHAATESOKIE, B,
BAa EOEHETRRE LEICEFBETEE O RE
BARRTH o7, REMETENSHERODIIIAT
P OB ERERE, ATMBOBRE, FiED
5IEASARERTH Y, FOHI21E, L) EBRENY
HEE RV EREN S D O AT T2 b b REER
HMOANTIREEPHENTHSL, EFLEIOHMD
oo REEHRE A TIERE DUO & o EaEn98f 58 % BE
CEELTE 220 SEI3 DUO B A FH
DN BEFIEF O HIARE I oW THRET 5.

WHEH L VHE

FEEHRAE A TIEMES (DUOR). DUO B AT
BEETIE TS MP B BT ICHBE L - R T ERE
IEERRIA TGS TH 5 (Fig.1). BEHOF¥FA
VIEH—HEB LORNEDOLTODEREE LS,
FEARRIIE R, A5 EEE s b monoaxial TH 5.

PIRREFEE D VR -2 MISERT VI OB
PBEE Y, BIEME 21t beads coating 25 L T
HY, FREE~OBRDAARTH D, FKEEH T
R—* > Mid HDP OEEIREE % b, 55 64
AF ACEFOREIGF & VBEFELTH L. HIZ,
AT HAIEAZ ) 2 OBIEDIZ L ) EEFICEE
T4, FRIIZE A Y MIERA L2V, X ME
RLWMETH 5,

FHAMR. EHLET D PERFROEERTHY,
FORODOTELOEFY Y F A FEMERRE L. MP

Key words : Implant, Rheumatoid arthritis
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HiOBEARLESEDH D, 2 REWBISEHELHEMN T 0
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AT IEREANIE Swanson DEAFE LYY 2 8o 2
N PR SR ENTVEN, ATHEOE
W, RARAAFERL EOSHERXIRTHE S LT
WEBLEIZEL T Z L FRENDE, ERs,
BET ) v~ T ETREFEOREOET L ME-T
FloEEER SN, BREHLINIEEIE, B
HMTEI OB IIEREELH X 0D LN TV LES
CHEBTAZENEVHLLTH D,

230, BHH, ALEHOBERhARLY &
RO THETEEE ERT 2 -oIRREBREA
TiepMmrEEN 2 AL TH 5. DUO #HizsWw
TEATHMES 0BG 2T E, KT 5 0EH
ABNHEIED A7 T 2 BB ANRLRTH B,

I Iy s OBFRNMOBRBIITESI ALY, B
M COBEY &/IRBIZTA-012E3ET73I v ;
HDP "B b BFEME2ETEREDOREL T hn
DT OMAEDLER AV, & 40 B HERFEONE
FEKCF I ESOMEE Y b oRE BRI A TIEM
iR ENLA, F¥r7uxy b2 FEHLE
Swanson Bl ) A VAR—HF—LEDTINSEDA
TREE ARSI ¥ v &E&EFRELTEY, =
NWiF 7 o E5EDONF I T ah FHBWENEE LT

EEBAREI LT VI LSRR s A Tw Y 08D
BIZEY NS ERNLNETHL I e ARG & ITERE
BEfR VAT ATHEL.

DUO B ATHBHSHIIERLBFUN 2T 27 00F
BWEMR I L RTETE RV, 5%, LD
EHELZETDNTES LD ICRBBRELHAR+HTH S,

FEMATEHOREROEBO /O TEHLE
EDMICMA CTHESFTOBEFNEETCHL Z L1
MLTBL.

E:3 & &

HEBREATHRME (DUOR!) oFarit, B
RIGADFRBRIZ>WTHRE L7z, WEREMTIE
HEY, BFREB) OMETENROESHR : ALK
DL AABPFHTETND,
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Modified Steindler Elbow Flexorplasty for Plexus Injury and Birth Palsy

Masao Okamoto - Muneaki Abe - Hisaya Shirai
Naoki Ueda & Masaaki Nariyama

Modified Steindler elbow flexorplasty has been performed in 16 patients with brachial plexus in-
jury and birth palsy. The average patient age was 24 years (range, 6 to 52). Postoperative follow-up

periods averaged 5.2 years.
lifting evaluation,
strength 2.0 kg (range, 0.5 to 5 kg).
strength (% of contralateral side).

side is required to obtain good results.

Steindler i L A EHAREREMN £ 17 - 72 4E
BIOMBERELFEL, RBIIEEYSI5RTEH
L7

WHRE L VHE

P IT 1981 EDNEREL BT L/ 166ITH L. 4t
PR ARREIRE O 12 I3 £F L EBE TH Y
FHTERERNIE 19~52 % (CFH 218 /) Tho7z. 4
ks 2 LU RRETH Y, FHERERIL6
~158 (PHILLE) Thot:., FMIVEETTO
ARG 1L A A~16E 1B (FHSELHA) TH
5.

FAHEBIS L BTROE B RS E O A% 5T FHEEER
BHOBRENTWBERE Lz, 0O&BFHIZLA
R AT L7 AMB R R RS ORI, MR
TR LA\ T L 451 (P
B ORBLIURELTEEHTHS 26, ZHEE
1D ERBLALG, SREMERFIEEMHLA]
Bl) & WRRERS AT F 70 AR R BT & 1T OIS

Results were assessed by active elbow flexion under gravity and weight-
Postoperative elbow flexion averaged 104° (range, 50° to 185°) and elbow flexion

There was a correlation between these clinical results and grip
Preoperative grip strength greater than 40% of the contralateral

DEEFATHCRBH I MMT 2T Tho7:8
FTHs.

FHHEIE, Leo Mayer 51 12k 2 Steindler 2
ExRATo7:. 7% b b RIliE H B AR 4 LS P
FHEOBRSRBHMOBR 2 FRIL, R
BETA, BEMBILBEESHEOMIE L, B
B D OBBEILEATIEH Tem, /ANETIE 35~ 4
cm R E L7z, iR ILNSBAET 90° fE oh, wRE R M
TEF7ABEEL, MHRIBL Y BEES L G L /2.

UTOBEBIZOERELA. WEOBEESTEHE
EHENTOREEE R, ArkE AR Z L
7o WEMEAT «+ =Wy R FREESICESL,
PEHT CHEE 90° U L2213 ElT F TFL
FIFR LR ER L L, FESRAEHEED
FTHEHTEAELHIL, FHEET 40°EEMIZY —
AEZELHEONERTENR Bl /AL /.

FEEBOBNZEALCTERL, Zh&NBEEMT
Bigas & OV 7 O B4R % TR SR ARG % Bk < 1561
oW THEET L7, FEBEEMCEZRN & FEEERT

Key words :
Address for reprints @

elbow flexorplasty, brachial plexus injury, Steindler's procedure
Masao Okamoto, M.D., Department of Orthopedic Surgery, Osaka Medical College, 2-7

Daigakumachi, Takatsuki, Osaka 569, Japan.
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ORI B E B 0ZE bx 11 B D v THES
L7z,

BRBSLUER

WiE0 BEEE T B, NSRRI 50° ~135°
(F35104.0°), MRIZ—45°~+5° (FH—17.0°)
THh-7z. BRI 30°~90° (¥ T71.3°), Mot
A0°~90° (*FEH39.3°) THho7o.

BN & L C RN R 2 FlCEE AR
VA5, BEESHIRY Rz b FICEBTIZ L 21|
NERM, FESHBEEIATSTHo722 LI
BEEM % HEAT L7z, SRS BB & 1 EAL e B
Ao E L FEETEMRENTIEE o7, LAIAE
BE T, FEHEAER RS AR LN S b DD
A%, BEBITHT R B D W & 5 EAL BT 1T\
ADL O EA R0, Wk D EAGBIR %D % b
OVZR L CEEA BB OERIED S b,

FEmSiE, 0.5~ 5kg (¥ 2.0kg) Thoi-.

AR B L BN OREREE L EAL
OB VEDHEEENE A SN (Fig. 1), #F
BRBEPAR 2 I EEE T 60° LT O 1 41 &8
177 0.5kg LT 4 Blix, £TEIEIT40% T T
HoT:. AEOBKIL, BHT % b HEREHE RS
BEFHHEBGHICI - TERSRLEEZZ SN,
FECTRITF2BELED 720 B AOPFEN O 40%
UETHAEZENPET L\, BHIAFTHVES T
BiFREMGHETE WY, HEHOZEES
BB EILL ) FOBBEREIHETES.

MEfEARHREOFEETRAEIL, —35~65
(F¥H215°) THoi-.

THMHERMEEIC L 2MBRENOEEII DN,
T 18 07 P B T B3 L SR 2 B 104.0° %0 & BT [ i i
75.0°~, FHEEEM S IZIEEER 2.0kg 20 5 EEW
EErE L1kg ~EA L7z (Fig.2). Thid, FBIES
REBMICEETAILICLY, SFERRNARBED
HEEFETL, HEHAWRKTT 220822060
3, Lo T, BFR2NEHDZH2 201243,
MIBEMEAGECT L CEESE s T EMICREET
XBRILVBEETHY, MEoRKS) v TRIZFE
M OEBAEESFEOEEIZIE, FEHORE
HEBLLDICERITRRBBEENLEMT 5 I &

active flexion ( °) flexion power (k)

140 |

120

100

. R=.684 1 R=.811
40 p=.005 p=.0002
T v T T T 3 i T
20 40 60 80 20 40 60 80

grip strength (%) grip strength (%)

Fig.1 Correlation between clinical results and
grip strength (%)

active {lexion flexion power

(] (ke)
120 5 7]
100 —W-\ h 4
80 —Q 3 7
0
60 4 T 2
Jd
40 _\ 1 ]
20 0 -
non-fixed fixed non-fixed fixed

Fig.2 Changes in active elbow flexion and
power when the wrist is fixed in volar
flexion

VEEEZD.
3 & &

1. Steindler £\ L 2 B HIREFEMN £ 17 -
72 16 BIOMBHETAEL /2.

2. R ERR T Bl X TR O EE & 1B
HOMIEHBERRY A LN, RECET2RELE
L7z ENREO 0% A ETHLZ L EF
Ly,

3. WRTORAZY v 7Th - FHEE OFEMERE)
TREDHEIIERTT, BEEM L 2FHEOLE
HEBTBLIEPLETHD,

X 273

1) Mayer, L. Experiences with the Steindler flxor-
plasty at the elbow. J. Bone Joint Surg., 38A : 775-
789, 1954.
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Clinical Study of Triquetrum Fracture and Laboratory Analysis

Hirotsune Hirahara - Souichirou Takigawa - Masayoshi Fukuuchi
Kazuo Fukushima & Etsuo Fujimaki

Make a study on carpal bone fractures, and the type, cause, diagnosis and treatment of triquetrum
fracture are reported herein.

Patients with carpal bone fracture in whom the diagnosis was established at out department over
the past 14 years were examined. The total number of carpal bone fractures was 225 in 222 patients.
There were 32 triquetrum fractures in 32 patients, which occupied 14.2%.

The fracture types were dorsal peripheral fracture in 27 fractures and body fracture in 5 fractures.
The most common cause of fracture was forced hyperextension of the hand joint due to fall, which
was observed in 17 fractures. An experiment was made on the injury of dorsal peripheral fracture
using 3 hand joints harvested from cadavers at autopsy. In all the hand joints, the triangular bone
was found to approach closest to the ulnar styloid process by ulnar deviation of the hand joint with
hyperextension and mild supination, and this finding affirmed the theory by Levy et al. that the ulnar
styloid process functions as if it is a chisel with respect to the dorsal cortex of the triangular bone,
thereby producing a chip fracture. Twenty fractures were diagnosed as triquetrum fracture at the ini-
tial examination, which occupied 62.5%. It is important to suspect triquetrum fracture if tenderness is
present on the dorsal ulner side of the hand joint. Four-direction plain X-ray of the hand joint is con-
sidered to be necessary. All patients received conservative therapy, and both pain and restricted range
of motion improved within 4 to 10 weeks in 65.6%. The outcome was poor in 5 fractures (16.1%).
This was due to delayed diagnosis or high energy trauma in most cases.

i L o (& fE i
ZATEMILEMB L SNTBEY, ToHELd A8 E LA, SFREFIZAETO 14 EH I
Ry, SH, FREATOREZIT, ZHFTEIIC LR B L LR ERE L TR S N TFRE 4T
DWTEDOFNE, ZEEE, B, BLCERICO FEBIE 222 B, 225 BARCTHME TS 6, =k 47 4,
WTHRERFL 7. A 130 FHT, £ EINTTHERNERTHo /.

D) L=AEEF 32 6 R EFOATIL, BKE

Key words : triquetrum fracture, carpal bone fracture, chisel reaction, anatomical study, chip fracture
Address for reprints . Hirotsune Hirahara, M.D., Department of Orthopaedic Surgery, Showa University School of
Medicine, 1-5-8 Hatanodai, Shinagawa-ku, Tokyo 142, Japan.
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24 451, 4otk 8 B, FHER43.6 5%, G 1T EI, L 16
B, BHERLEETE 2T B, HEEIE 5 BT
Thot:.

BRBSLUEE

(1) FRENOBFOEE (Fig. 1)

FHREA 145897 (84%) *BETHY, =A% 32
B, HHE T B BETRE 8B, ARES
B, KEVRE 4B, BEEIEHTIERE LT
P o 7. ZAE 4TI ESERIIB TIBE
THHH, FRBLFDI S 142%Th 0 AHREEIT
WZDOWTEholz., THITEROBEII—HTLIL0
Tdo7Y,

(2) ZAEEHo%EEE (Fig. 2)

FEECREAIC LV FERO(ILILATH
HREBEREAR S, FOMEZENDICL T
¥, B, L%, ERWMICLAEHELR VAL
7.

(3) ZEEL FIE oBE (Fig.2)

i L RPTEL L OB L, FRIAT ARG

FERHRILEETD% {, REBETIEENIIC L
LITHEREMIZ X AE8 7% & high energy trauma
RN A

(4) FEEZ W S n/zBl (Fig. 3)

MBBEAEATEBWEIN 0 0 B2
KO 63% TH 72, BB Lo &0 &7, &
Wik LTRIBEEIN, O XBRETET LB
ENLHONEL, HEHBITAFIERALR
7. FEHETRASCER? S 256 ICIEIRERTE
Y ENEETHL.

(5) B X #IckA2=FFEHEE

WETHITEM X SErT0E R s, THBE
RIS BN B ESE R & OWmE2dH
p UV smme, 4 45 W HABRRERA A 24T
FORRERSBTALZY. Lol 5 ~10 EOBBED
EN % HHICHE S50 KHEEL R TRENET
HY, 30~45 EERHTE»Z o TERPRACL F
) O BEGEFBLOTILEE L.
(Fig. 4) 46 BB
(Fig.5) 21 BB,

B BN L D HIE R CEIIRALHTH B,
HEEI=ZHAEPMOFIRE D SIT TN AER, [
LA WH R EATE v
(Fig.6) 38 Bk, HEAMITEIRAH S 7.
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lunate trapezium

o, 3N T scaphoid 145 Fx.
4% A ' triquetrum 32 Fx.
hamate /¢ hamate 27 Fx.
pisiform 8 Fx.

lunate 6 Fx.

trapezium 4 Fx.

capitate 3 Fx.

trapezoid O Fx.

Fig.1 Result of carpal bone fracture, The total
numbe of carpal bone fractures was 225
in 222 patients. There were 32 triquetrum
fractures in 32 patients, which occupied
14.2%.

hyper ext. due to
palmar contusion

bruise b
Dorsal peripherai type

press injury ﬁ
downfall |

unknown

0O 2 4 6 8 10 12 14 16
(fracture)

Fig.2 Relation of injury mechanism and frac-
ture type. Dorsal peripheral fracture was
forced hyperextension of the wrist due to
fall, which was observed in 16 cases.
Body fracture was due to high energy
traum in most cases,

unknown

) Initial
+1| examination

Fig.3 Period of final diagnosis, 20 fractures
were diagnosed as triquetrum fracture at
the initial examination, which occupied
62.5%.
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The Center of Trapeziometacalpal Motion

Yasuto Yamada - Kenji Yoshida - Hiizu Hara
Kensuke Yamanaka & Shigeaki Matsuo

The trapeziometacarpal joint has particular anatomy and osteoarthritis is popular in this joint.
Here have tried to analyze the figure of the trapeziometacarpal joint to clarify the thumb motion and
cause of the osteoarthritis.

The trapeziometacarpal joint was studied in 5 human cadaveric hands. A copy-joint was made
using paraffin. This copied joint was then sliced radialy, middle and ulnary sides, and across the
volar, middle and dorsaly sides. Each slice was scanned by an image scanner and the joint surface
curve was analyzed using CAD software,

The results of the center of curve during volar and dorsal flexion in the trapezium was similar to
those in the 1st. metacalpal joint surface. The center of the curve during radial and ulnar flexion was
almost equal except for the volar surface in the trapezium. The concave volar part of trapezium was
shallow. This shallow concavity caused incongruity in the trapezium and the 1st. metacalpal joint sur-

face. And we thought that this incongruity was responsible for osteoarthritis occuring in the

tapeziometacalpal joint,

=] )
KEEDTEHEE L saddle joint & Sh N 5 ik
LRAROBE CHRE MR ELE 2 RO LHHTH
Hb. COBBEORKEEN T2 2 BB OE X
O EIMBELDERIZERTELOTIER VR E
EZTWA,

at ®
FRATER LD IMRE Lz RO 2 W RERTTEH

B ZRELL 72, BARGEM 3 F, k2 fIcHH 2 6,
ER3FITH 7.

FHEERS 60.6 % (SD+ —134) THRIOLFRE
BRHTH 5.

;) &=
KEREIEFEE IR L T8 35 EilERr, K70
EAMZTHL VDI TWS, SENIERE FE - FhF

FHEERE, BHEONMMIEZEN, SiEoEM% 2
& LERTED (Fig. 1).

Key words . kinemetrics, trapeziometacalpal joint, basal thumb, carpometacarpal joint
Address for reprints . Yasuto Yamada, M.D., Department of Orthopaedic Surgery, Faculty of Medicine, Kurume
University, 67 Asahimachi, Kurume-city, Fukuoka 830, Japan.
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FTVRAEFER L ) WIRAICBEIER B IZEE 2D
T, LI EMER RO VWAEERREEES R
WLUBEBOBSEBREIRE L. CoMfiz T VEY
BRI NS 2 BV CREIL, BRI OBRICER
BT 74 vEBRLAARBEML L7, DEOFETH
HimoBIREEHE L 72,

COBEE Iz LCEER, RE, FodRifrel
L, EXTAEM, B/ 2oRIBOTR & VER
Lz, COBEL REREHETH: E— T EHEH
WX LCHEATL, —o0BEICH L 12D RT A A
(REFSMETHE 68, E—FFEE6K) 2/FERL
72 (Fig.2). A4 AP GHEHHCERL 25 &

Dorsal

Ulnar
A7 (2nd. metacarpus)

Central ridge

Radial

The view from distal side

Fig.1 The trapeziometacarpal joint has convex
and concave surfaces. The trapeziometa-
carpal joint surface was positioned at
35° abduction and 70° pronation com-
pared with the wrist joint.

a b

Fig.2 This shows the sliced joint surface of the
Ist. metacarpal. The trapezial joint sur-
face was sliced similarly.

(a) Cancaved surface of the Ist. metacar-
pus.
(b) Canvexed surface of the 1st. metacar-
pus.

I 2D 5D Lo RERS T OB 2 RO E R
A5G4 AL,

ZDAF A4 A L7 % image scaner THLY A&,
ISR O M ont L CR A 2 RO 2 R 7.
image scanner (2i% Epson GT5000 ZEH L, #i=
B EHINZ I Mini CAD version 5.0 24/ L7z,
ZOMBERLILEEO=HEREL ZOZHLEL R
PEAHC Z Eick Db E iR e Lz (Fig,
3).

& g

EWMNOMBEONIR L ) R S 05 R0 TR
oY A

KEEE, E—hFEOKITEFTEEIZT LT
ERE L& RO 2. KERENE ToOfEROIEIET
—ELTHBY, RETFERH65mm (SD+—1.14
mm), PRI TIEFEY 7. lmm (SD+ —0.95mm),

The center of curve

Y

- 1st.Metacarpus

Trapezium

a b
Fig.3 First the slice was scanned using an
image scanner, and then was using CAD
software, The center of this circle was
the center of the joint curve,
(a) The scanned slice of the trapezium.
(b) The scanned slice of the 1st. metacar-

pus.
Trapezium Metacarpus
convex sutface concave surface
10mm ; i ; E
Omjm
rad. mid.  uln. rad. rid. uln,

Fig.4 The center of the joint curve was almost
the same at each place during volar and
dorsal flexion,
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The center of curve during radial and ulnar flexion

30mMm  Trapezium

concave surface,

Metacarpus

convex surface

=

Dor. Mid. Vol. Dor. Mid. Vol.

Qmm

Fig.5 The center of the joint curve was fur-
thest from the joint surface in the volar
aspect of the trapezial surface during ra-
dial and ulnar flexion,

A CPY 6.4mm (SD+ —0.86mm) MAEE L Y+
I BE L., S—FFEOMEDIZIZ—ELTED
R 9.4mm (SD=+ —2.4mm), FYeE 8.3mm (SD+
—24mm), #4 8.7mm (SD+ —26mm) BEH@E &
DRI TR L7 (Fig. 4).
RICERBROMEFLERD. KEREMET
Ao Ed.00 03 10.2mm (SD+ —3.3mm) TH
HECit 11.7mm (SD+—3.7mm), ZM ik 18.7mm
(SD+ —8.7Tmm) BIEITE & O FME 12l OATE L7,
E—FFENE BT 9.0mm (SD+—24mm),
et 9.7mm (SD+ —2.5mm), ZEM Tt 8.3
mm (SD+—1.2mm) BIETE £ » ER ICHZ P00
frE L7z, EGICIEBEETE & D RO E TORE
EAEREOEQAE CHROSMI L Y AkE L, Ik
FEHEEMETO concave AW & EERT 5.
E—FFENE TIEHER I ERET—EL TV,

Z =

KEVHFEEFHOBERITICES T TRADH
EARAVS AT &2, RFEH L LT Eaton? o
cineradiography TOEEIEAT (1965), Kuczynski)
OEESETESEN (1974), Cooney! o X
BTOS KT EEMAT (1981), Imaeda® D=%k
TLEBFETEE T FV e (1994) 2MREMTHS.
LSE O A DOFEERIE Kuczynski 0EE % X 5 |21k
BRALDEEZ TS, EBEOBEXZHIE L-bI)
TR VA, BADVROZEHEOMIREL h k-

FEHLONEEEBOFH X 2 HlIE LNEP.LERD 2
B L RIE—HT LD TH 7.
REREEMNE & FAMHE, KEREENUEE F—F
FEOMBHEOMICIEHEF.OE TOERBIIEND D
B CIIELBEZTZD L VAEFI M B3 &
I EEEPHELLDEEEL TV,

BASEEESIOREZE Vv F B ICERBOY 13
BOMEPRERFFEREMIZI 572080
i1 2 WEIBE T L 5 joint laxity 2SEE L )
Y DB CHMESNT VD,

iR L2 OATERT 254 MEOMEF LI
B OET L& — R O RDERELEZ -, 40
ORER LDV RKEREZUOHEBEEOTIRE F—hFE
BEHEOTK L b H#ER 3 5 mizT.0 @ incongruity
BREL, ZTOEFEOVLY EH7:0 S FHEOHR
&5 5 SO EEI BEER (LR T 25 = &
D—RIZR > THLDOTRRNPEEZTWES,

* & &

REREBLUE—FFEORRL DIEN SN L5
LSICT] s sl o O YA

REWFENE ETOE—hFEOBERIEEEFFIC
F4 ORFEEHEHL VRSN D BFRERLOZITAE
noi.
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Three-Dimensional CT Imaging Usefulness in
Distal Radial Intra-Articular Fracture

Hitoshi Kato - Ryogo Nakamura - Emiko Horii
Toshihiko Imaeda & Masayuki Sakuma

Detailed information on articular damage in distal radial intra-articular fracture is provided by
three-dimensional CT imaging of intra-articular distal radius fracture. We conducted this procedure
in 16 patients. Eliminated axial views of intra-articular fracture revealed details of joint surface dam-
age. These images were then compared to those of plain radiographs. Three-dimensional CT was
very useful in detecting fracture displacement and distal radioulnar joint fracture, and also useful in
evaluating the distal radio-carpal joint compression and fragmentation.

124 E FHE &= HFEH S L URBEA & ) &7 axial

8 & view & | ROBA{ER L7, &5 HES L URE
BB EAERESHAEIIC BT, BSEOBEIRE FEATAALDEY 7L surface reconstruction
IEFECIB T A Z LIREELERICER TS 275, %47\, eliminated view % [F#%1C 14 B ER L 72,

B X THEREOBRBRELBELERT S - 3DCT &ER,m FiE1L threshold % 200 1223 E L, &
CIIEE LV, WBRER CTHE21To TH FOHM A % By L, surface reconstruction % 82 7%
PVAMICIEBETAZEEELRZ B H 5. 39 5. W ALE I Depth Encoding+ Shading 312

E ARSI BT 3-DCT FrRAZ DWW T L 7277, o7z, BHEMIZIE, CT #H @Hiﬂlﬁlzﬁ@ﬁéf)lo
SEEM X e B LBEERE Z MR 72, g, CT #1220 4, & 512 3DCT #4ERIZ version

s ‘BT 404, version CTiZ 20 0% E L. BEHEOD

MBS LU KEEIZ O W T, EIC eliminated axial view g%

it TR AR ET I T 16 B 3-DCT B % /Em B/, BELMEE 25013, MEEOREZEE

L7-. EfE{gE CT-Scanner T& % SomatomDRH BTHY, HHHOBEGIRELFETINCL o TIER

W CFMH L BEEN LV R FEFEE T T 40~60 Eg R BER A OB A M ItEgT 5 2 £ 050

slice CCTH# Bz o7:. BESLMIR, slice in- BTHD, INSII20WTEMXEEE 3-DCT %%

terval % 1mm, slice thickness # 2mm & L7-. CT HERET L7,
HE®%, NEODCT BREKHEY 7 b TH 5 3D-

+
Display @ version B¥/213 C %L, FHEH» & ®
RUfE R % 30 B9 olEk S & TR /2 surface view 1) BEEICHBROD L 265 Bvwi 14 Flizow

Key words . intra-articular, distal radius, fracture, three-dimensional imaging, computer tomography
Address for reprints . Hitoshi Kato, M.D,, Department of Orthopaedic Surgery, Nagova University School of
Medicine, 65 Tsurumai-cho, Showa-ku, Nagoya 466, Japan.
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THE L7zE 25, B X BEICCRUBERBEEE
DBHHIPE L Tk 11 Bl 2w» T 3-DCT @
eliminated axial view %ML/ 25, 5 HIIC
EAMAEREHEICE X AEIBRET AL D2,

2) BEEORE L 28Tk, B X HIZTIR
SRR /NEROFES IDCTETHA Z AT
BTHY, BHEORESY L) ERICIET A2 &4
TEETH o7z,

3) B X#EHEL, 3DCT @ surface view {2
&) B ERMMOERSMARNIZIEBTE 2.

fE !

FEF 1

3DCT o surface view CHEEEEMNEOER & K
EROEAEMIBEE TS A, 351, BMEHEEO
A% ¥ eliminated axial view Tit, Hil X &
KCHRERBE L ZVERMBOGHBIBETE 2
(Fig.1).

% =

REER T L SR 0 & B R B A B BT PB4 DRI
BOTH, BHEOEGEEICEE L TEMTNEEDKE
MEN, RUEEEOREN DBV ERE I T,
B, e EEHEOBGRE 2 EMICIRET 233G
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tion +internal fixation 7S ETH % L H|E L /2.
L& L, 4E® 3DCT B i L 9 R & H @ dorsal
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HAh o, Melone DFHEICIHTIZE LR VWL DI H
B, F7, HESY HHM X BOMMRRE LY,
MERET s EEERIT]L 204 0% BB EH
B, 2ol FEod o REENETEE LTHEL,
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R HEEREMDASONS, AO DSEETIZHE
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METHOBBD 2\ C2 BERHOREDOH 5 b @ C3
MEHEOBROH L b 0) MEIEIC 2mm Lo
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rEEsATWLY, Cooney 64 iy 4 7154
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DB R OERED Smm LD b DIZEENREIA
Kb, TREBEESA S LS L7,

3DCT &%, CT scan T#H LN 7:E#H % 3DCT A
software THRETAHI il L > THE S, Vannier
58 D3 L7 software BT O SHEEE CT
scanner (B LTBY, —HEHOLEIE 7.
BRERROICIE, B, EEOWBEO FEED, &
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2 OWTiE, Weeks 58 25z oW M %
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&%, BEE, Bowi, HE, MROREKS
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THFEICEETHA. IDCT RITMEROEM X Iz
CHERBELFREAEBLZEATRTHY, BHIIEMY
BRBEHEOEGC N ROFEII2WTIRINEHR
LETRFELN.

2 £ ¥ B

1) Bradway, J. K., et al.. Open reduction and internal
fixation of displaced, comminuted intra-articular
fractures of the distal end of the radius. J. Bone
Joint Surg., 7T1A : 839-847, 1989.

2) Burk, D. L, et al. Three-dimensional computed
tomography of acetabular fractures. Radiol,, 155 :
505-510, 1986.

3) Melone, C. P! Open treatment for displaced articu-
lar fractures of the distal radius. Clin. Orthop., 202 :
103-111, 1986.

4) Missakian, M. L., et al.. Open reduction and inter-
nal fixation for distal radius fractures. J. Hand Surg.,
17A : 745-755, 1992

5) Nakamura, R., et al.. Three-dimensional CT imag-
ing for wrist disorders, J. Hand Surg, 14B: 53-58,
1989.

6) Vannier, M, W, et al.! Clinical application of three



986 oo

dimensional surface reconstruction from CT scan! ex-
perience with 250 patients studies, Electromedica.,
51 :122-131, 1983.

7) Vannier, M. W, et al. Three-dimensional CT re-
construction images for craniofacial surgical plan-

-

ning and evaluation, Radiol., 150 : 179-184, 1984,

8) Weeks, P. M., et al.. Three-dimensional imaging of
the wrist. J. Hand Surg., 10A : 32-39, 1985.

9) HEEEE b BEERCKEN  PRBEFOSEE
HE#E. HFESRL, 5 942-948, 1988.




BE4E: (. Jpn. Soc. Surg. Hand), #14% #6%5 987-990,

/NREFETE R O T 3 L USRS R

— BB - O —
Tt ERFEFHERIHEHE
M OE #H .= B OBH B
moE o
EdlvAezp sl -5 A v
A | IS

Operative and Histopathological Study of the Tendon
Sheath of the Snapping Digit in Children

Hiroyuki Kamishima - Akio Minami - Hiroyuki Kato
& Tkuo Muramatsu

1998

Few reports discuss the snapping digit in children. We discuss operative findings on this condi-

tion in children and the results of a histopathological study of flexor tendon sheaths in children com-
pared to those in adults. From 1980 to 1994, we surgically treated 23 snapping digits in 19 children.
16 of the thumb, five of the middle finger, and two of the ring finger, Digital restriction was divided
into two groups; snapping in 12 digits and rigid in 11. Of these 23 digits in children, hypertrophic ten-
don sheath changes were observed in 18 digits, with the tendon sheath space tending to dicrease.
Histopathological findings in these tendon sheaths showed hyperplasia, as opposed to the degen-

eration and metaplasia seen in adults.

i L ® i

ANBBERAE DIREERIERIZ OV TS L DEH
SNTVDA, —EORBIEESR T DD
A EEE S TP T L2z /NREBIRO TR S
S U ORI AYET LA BRG] & RS LR
95,

MR ETTE

1980 205 1994 £ F TIILF B L PHER R ICH
WTFAER 1T o /NE R 1961 284 TH -
7o, BEFOWRIILSH, £746, MALBITHY,
REBIIBIE 16 F, FROHB, RE2HTH o7,
PR L Y BEY 223 BRI B DM RS RE 2 %

D% snapping B, EVARELR S O % rigid B & L
TH% L 7. snapping #i% 13 8T, rigid EiZ 10
BThot., VDHEHI1IIALSIEIOSA,
W28 H AT, FMENATh N RENIEEDS
BEHTHHATH -7,

P FEMEA T I MP M5 6 IP F 724X PIP B8
oW b zigzag WIBA TR L, 9 A pulley
OEYPEETo72. BIETMEINICED LEOEE)C
EHAH 60124, F¥8TiX oblique pulley ¥ T,
R, SR TIRIEE L7 Ay pulley ¥ TORESS %
TR L.

i, JEFROEEEROFE, BEOLEH#EHEY
BELL 3BV TRBLZEREESEO A
pulley % HE B X U Azan 36 L€, WHEEKREN

Key words . snapping thumb, trigger finger, flexor tendon sheath, children
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Palmar Dislocation of the Metacarpophalangeal Joint
in the Digits: Report of Six Cases

Hiroyuki Kamishima - Akio Minami - Hiroyuki Kato
Kazuhiko Hirachi & Mitsumasa Kobayashi

We report the rare occurrence of palmar dislocation of the metacarpophalangeal (MCP) joint in six
male patients from 24 to 62 years of age. Four injuries were new and two old. Injured digits were
three little fingers, one thumb, one middle finger, and one ring finger. Injuries were caused by MCP
joint hyperflexion in four cases, hyperextension in one, and unknown in one.

Five were treated by open reduction and one by manual reduction, All five cases treated surgi-
cally, had dorsal capsule and collateral ligament rupture, Soft tissues obstructing MCP joint reduction
were the dorsal capsule in two cases, the extensor tendon is one and the palmar plate in one. One
chronic case exhibited ankylosis, and one subluxation or dislocation remained despite surgery. New
cases should be treated surgically and the damaged tendon, capsule, and ligaments repaired. In old ne-
glected cases where it is difficult to obtain satisfactory results, arthroplasty or arthrodesis should be

considered as an alternative,

i L ¥
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HREBHETH Y, BHOBBIEET LI E bR
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NIRRT O o 7B REEST 1 #, FE1FT
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School of Medicine, Kita-15, Nishi-7, Kita-ku, Sapporo 060, Japan.
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EARL, EMEEAOTRAEAL 2 F, THosD
EATEETETH 72D 3B TH -7z, T
CBWTIRRICHBEABR LR L, 2fIFHREEHS
DTEE & MEIETFRE % b7z, #Hgslo 2 sl mE
DORIBIBFRE % 29, WIEH? D 1 Bz EMAROME
HANDIEAZ D7 (Table 1), BEBERTFIZY
HIBEETW 2 B, fPEplE 1 B, MR H, N 1A
otz 2HNCBVT MP BEICHIEL TV EEa
UKL 2ffREEONELERALTBY, 2
iAW F EERES T AIBEM ATV, 1
Pull-out wire }iCIBE L7, 2HTIXBFOBE IR
Thikhoi:.
1 B RRECIET LA, B OS5 PlOiER
WHREHHMEI AL TENIE (FH2EH
H) Thot.

i S

RSO XHEEIBWIHEATEIfE
DEFNA/FLN T, —7F, BEIEFO 2 61id 15l
FEPAMT, 1 FIASBHELE %o T/, MP B
OFERSIIHEA O | FUAYER 30 BT HBEB TR
THo72h, MOERAIZBNTEBBLARTETS -
7o, ERAABEEL 2D 5N, HIZRIEA O 1

Table 1 Case data

Operative findings

Case Acute or Dorsal Collateral Volar
No. chronic capsule ligament tear  plate
1 Acute Torn Bilateral Intact
2 Acute Torn Bilateral Intact
3 Acute Torn Ulnar Intact
4 Chronic Scar Radial Torn*
5 Chronic Scar Ulnar Intact

* The torn volar plate was iterposed in the metacar-
pophalangeal joint,

Table 2 Post operative results

Case X-P R.OM. of MP] OA* Pain
No. findings (Ext.~Flex.) change
1 Reduction —30°~170° Mild Non
2 Reduction 0° ~80° Non Non
3 Reduction —10°~80° Non Non
4 Sublaxation 0°~90° Non Non

5 Dislocation  —30°~90° Severe Mild

*Osteoarthritis

BITIEIE G BETER b a7, BRIREREL 2 -
FZBEIEBID 1 Bz DAFED 72 (Table 2).

fE il £ &

FEBI 1 - HrEER 49 B . f’F%‘:P ZNFEMP B

HiOBEM 2B S NZHE L2, FHiEATMP ¥
HizBRETA L, RH#LTHAESTOEEIZED LN,
FEELEFETIEHL Tz, NMEOBRIE TR
LEEHGRILFFEEOR - RA~NEML, MP B
HIAICREE LT 7z, (B0 BIRIZ L ) MP B
DEFENTREE oz, WIEOFD s -HmAORE
HwEEE L. MEkLFOHE, XBEEETEE
MITRAN TV EPFBEEOEREEHES RO 5
(Fig. 1, 2).

fEB 4 - BRIEH! - 58 B, RIOEZTRBRELS
EELOREETROEIZ IS T, &8 ./
e MP MEiOBME & FRICA R © BEl SN T2E
L7z, BERIEEXSZL, RISy —+E
Ex 4 BEBMBITIN. - AREBIITROERE -
EEIREORC 720, 5 6 AR ICLR R 22 L.
PEZRHOEE XHEE L) 8 MP BET 0 £ 4 I
RO, FEREEREANERERO. EHTICET
BEYBEALLARTHY), BMMAEEEZIT- .
MPHEHiOBER L DEAL, BHARSEFEEE S EM
EHaOWHE L RO, HWE WA #EE L Pull-out
wire %m\/‘fﬂ%@%ﬁ&b\ WAL L /- B
40 F AT RICTH RICEBEEITo 7. RIC
AL W EEROBEL T2, EERITEEMH
THRIEHRASHHELTE Y, BEA~RBAL Tz
DFEFE R AE~NBEL /2. #t% 4 B MP &
% Kirschner SR CREMICEE L, TERIH%E
Thotz. MBI AHATEEIRLC, FiEo MP M
HiE0 2 HEM90 oM BNk 7. LaL, #if
H%BBERDOXBEELVHRAICHEESHEITEM
BEIL, 37 REAORBEIZNICIE MP BIETIXHE B A
iz 2L T/ (Fig. 3).
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MP BAETE B E O Z B3R 4 2 HELH Y,
Renshaw 52 (&84 B85, Moneim® 4 #5/E B
DOEED S DN, Wood 55 ZBFHBETH
EHELTEY, —BORMBIIESH TR, Y
B BERANS CLBEEECH 5%, BMER
BLELLIEAS LD, WTROSERETD
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Simple Skeletal Traction System of the Finger
Using Syringe Needle Caps

Keiji Fujimoto + Yasuyuki Tanaka - Masaya Nakamura
Yoshitaka Minamikawa & Ryokei Ogawa

Fractures around the finger joints are not infrequent, open reduction and internal fixation (ORIF)
do not guarantee optimum resuits, Traction therapy using external fixation is an adequate method for
these injuries. Several small and miniature external fixation systems have been developed for the
treatment of finger injuries. Such external fixation systems are often not available in emergency cases
and/or often not allowed for ordinary use because of financial problems,

The skeletal system which uses the needle cap is very simple and useful, This paper presents such
a method for finger joint injuries. Materials required for this apparatus are 1.0 to 1.2mm Kirschner-
wire, two syringe needle caps, rubber bands and a power wire driver. Nine patients (Male: 6 Female!
3) were treated with this method in the past three years, including seven fracture-dislocations of the
P.IP. joint and two fracture-dislocations of the D.LP. joint.

There was neither infection nor breakage of the frame in this series. The active range of motion
of the P.LP. joints acquired through treatment 72% on average.

L & HRERRV A&
FRo (HE) FH-EERNEHROBEELILE 1998 ELAKE 3 SERIC B R UBERR TAE L 1t
Bk LR TR R ER R EE LT £ 15 TTL2- 060 (B 66 i34l 2aske L.
BEYHD. TOWEBIMBICIETBENEDTH Y, FHERNS 418 (13 R~T85%), ZHHLLFME T

A OBNEEFRALN TS, UL, FEod OMIZFHTLE (15~21H) Thor. &Fl
BEIBEFME LCTRYBONEZENIEL, /2, &l FHEHFE2IIHEEAER T, SHBEEIEPIP:TH
YEIEREFER L TV ERIED v, e L EsTE DIP:2BITH o7,
ONEEZFMBL-BZRNEE L AV RIF Y%
1-OTHET A, F #
EFS DT I AFy S BONE GBEHT T V),
Kirchner (K-wire), Power drill driver & j&i# 7%

Key words . skeletal traction, phalangeal fracture, finger joint injury, external fixation

Address for reprints . Keiji Fujimoto, M.D., Department of Orthopaedic Surgery, Kansai Medical University, 10-
15, Fumizonocho, Moriguchishi, Osaka 570, Japan.
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GEBI S 16 % HiE (Fig.b) CEF 4> 135 &% (Fig.6)
HBE PIP EHHFA B /g PIP #RFEA ST
G h—FEE LS. ZH% 28 B I FRRET. V7 bR VEOEER LIS ZEHRIBEICTF
Fiik 6 BEICANEERTBRE L. HiREAT. 2 BMBES L UFAT% 6 BB AN E R
whrEL.

Fig.5 Case 3. 16-year-old man
(a) pre-ope
(b) operation was done at 2 weeks after injury
(c) 2 weeks after operation
(d) external fixation was removed at 6§ weeks after operation
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Fig.6 Case 4. 13-year-old male
(a) pre-ope
(b)(c) over traction is continued 2 weeks
after operation
(d)(e) external fixation was removed at
6 weeks after operation

% 3

1946 4, R.C.Robertson & 73345 PIP B & %
BEEEFRIIN T 2 EEESFEE (Robertson 3
HMES]) TERFZEEEHRE L. ZOBIFIIDE
EVPER»OEMICHEE, & LEMO/NEF 3
L PFRBEAENICE LN IBICH D, F2CEMLE
HEF ER ORI ET L TEE, HETS
Robertson B EP R D A HM LR EBEKE TH L & #
AbNhTw5h, LA L, Robertson BB |¥ETi3k S
7 L—h% L W ARRESE LIRS, B
OHEEEIEIFELLHBRING, ZoREL iR
TAHLEDICFHETOHL RN EENERINCE.
FHEOIMFIBETHE LTV RPN LHLL
INHOESEIERNER SR TR WOLBIRTS
%, BaOFEIIFEIEHE T, EtoAEITVD
THHFETICEHRTETH Y, EoMETHITLLH
ETHL., BEIOBINMETH DAY, X-P control
TIBGICHET2ENNTE L. /2, WRBEAGER
DEVGEFI TS, —WIZEEH 7oy 7 - V288
THEZL)BEHr S eI BB TELDOTHE
WhBEEELNLbDEEZ B,

* & o)

1. ES#oNERRE LSS EERS A
B R B0 THE L7

9. &9EF 9 FOM DIP BRI o 1L
BIRFEAIEL L, PIP O WEIE L I TRE D 72%
FEBTRT,

& £ X ®

1) Robertson, R. C.. Treatment of fracture-dislocation
of the interphalangeal joints of the hand. J. Bone
Joint Surg., 28 : 68-70, 1946.

2) HISERE ESSONELFIA L-BRENEE. & -
FAET - B3, 8 737-T44, 1995.
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Treatment of Fracture of Proximal Interphalangeal Joint Accompanied
with Depressed Fragment of the Middle Phalange

Yasushi Takeda - Akio Minami - Hiroyuki Kato
Kazuhiko Hirachi & Ikuo Muramatsu

Fracture of the proximal interphalangeal joint (PIP joint) accompanied with depressed fragment of
We reviewed 13 pa-
tients with such fracture, Eight cases were fresh and five old. Most injuries were caused by a basket-

the middle phalange is one of the most difficult injuries among finger fractures.
ball or vollyball. In eight fresh cases six were treated with open reduction and internal fixation with
Kirschner wire, and the remaining two were treated with Robertson traction or extension block
method, In five old cases all were treated with Yabe's procedure. We evaluated clinical results by mo-
tion pain, complaints at sports or work activity, and range of PIP joint motion. Follow-up period
ranged from 3 months to 10 years and 5 months, with an average of 3 years and 10 months. In fresh
cases, pain was relieved in seven cases and none complained pain at sports or work activity. Range
of motion of the PIP joint which were treated with open reduction and Kirschner wire fixation was
—11° in flexion. Range of motion of the PIP joint which were treated with Rob-

ertson traction or extension block was —2.5°

in extension and 79°
in extension 95° in flexion. These results suggest that
clinical results after early exercise treatments were better than those after open reduction and
Kirschner wire fixion. In old cases, pain was relieved in three of five cases. All returned to sports or
work activity, and average of range of motion at PIP joint was increased 21° after surgery. The re-

sults after Yabe's procedure were also satisfactory.
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MR EFE

PIP MEIOF AL T EiF P ETE B E 0
B EHTH I ENEL, BHEDEFOHT
RLIERIBELRBRO—DLEILNE. KEHT

SHEME OB E, EhOBRENE, BFER LN

ML %L, THLOAZFLIZEBTIT> ERD
BB L 72D THET 5.

FEIERNZ 13 FI TRBRERIT 15 R0 5 B3R T,
BB, ZE2HTH 7. REEITRE 1 2 4,
g 26, WiE 4B, MMEISHTH IFIC
PIP MEiOTHBEZ, 146112 PIP BEEHiOZMBH %
EHELTW ZE0 56T T TOMMIZ 2 BMLUA
OFEHE8H, 1 A AF25 64 RBOBEIASA 5 Bl
THo7z. WG S Fld 4 Bl BEEHEE LA - T

Key words :
Address for reprints :

proximal interphalangeal joint, fracture, middle phalange
Yasushi Takeda, M.D., Department of Orthopaedic Surgery, Hokkaido University School of

Medicine, Kita 15 Nishi 7 Kita-ku, Sapporo 060, Japan.
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72, FEEEIENSL — K=, NRT Y bE-L, Ay
H—Tp EBFEAR- V2L 55 D510 Bl & KEEDT
HY, =E 26, B IR BT BITH 7.

EEFEOWERIEHEEE] 8 5194 6 FlTIZEiMmAEE
%, Kirschner i@ cEZEL, 1825 3 BOWNEE
iTolz. DO 2BOHEGIIREER OEERIZ
BBHEF 1TV, Robertson 252 % 2\ 113 extension
block &% %47\, #HB|H LY THIMIIEH B L
oo BURBIO 5 BTk EEY LT, BEI0E
% pull-out wire CEZE L, itk 1 B» 5 3BT
B 2 BAA L 7. IHEBUR IR OERE, AR
v - FEEEORER, Wik PIP B O 1 By TR
L7, BEBERME3 AL 10548, £
3FEWAATHo7.

& ES

HEEBIOREE 25D &, Hith 8 Bl T HLERIE 2
otz SBEFMNAR=Y, HEHIIEEL CERL
7z, BAETE B 0w T Kirschner §8% E w6 T
BRI 117, BlFH 197, FIHEhE 68° ©
ol WREEESRET T o7 2 Bl TILFEE)
19 90° & BRI BB 6417z (Table 1).

BRIEGI-CHAT% 5 Bl 3 BICIBEA R L, AR
Vo HBANOEROHREE o7, WENEII 2 TH

i

-t

FaNh, BEEEILOFET 5 3 FITIkgE 3
EAEB LN 72, BRIAH b #lo> PIP BIEN ] &
BIEPFHT LT 5 38 1 E L /2 (Table 2).

fE il

E R

fEF 1 FrEEfl 50 A%, B, BERICCENNER S
BL, RHBUEFMAKITLZ., XEEETHEF
O PIP B E O MR BB Ao, BEEFY
BTEAL, BESEZTRNIZEEL, Kirschner 8
WMTEZELZ. 2BHEONEE®T-7. 14257
%, MEIHOARZEEIAL N L 29K T T PIP
MEi O T B —10° ~80° TH B (Fig. 1).

FEF 2 BrEEBl 4TRR, B, N — K-V TEA
TexEB L, bHBRICFEME BT LA, E XHEE
ECHEHEEEEOMREEIED Shi REDH
eI CcEAL, PIPHME +BRLEML D RRE
FEILASRM) YL TEELRERICERE2BHEL
7. Robertson Z5| 2 TWHT# H £ 0 B & k3
WAL, WHBE2E1INA, BELZINL—F—
WVAZHEIE L, PIP BEEIOWESIE 0°~90° L RIFTH
% (Fig. 2).

fEBI 3 BRIEMI 347k, B FIRICTHPIEEZ
BL7. Mallet B &M L Tz, ME I TRE
BIEEX MITS 7z, %56 HM%, Kk PIP B

Table 1 Clinical results of fresh cases after surgical treatment

No. of Age/Sex Method of surgery ROM of PIP joint Pain Follow-up
Case ext~flex (degrees) (months)
1 47/M Bone graft+Robertson traction —5~05 none 25
2 50/M Bone graft+extension block 0~90 none 48
3 18/F Fixation with Kirschner-wires —5~85 none 5
4 50/M Fixation with Kirschner-wires —10~80 none 15
5 31/M Fixation with Kirschner-wires 0~80 none 125
6 38/M Fixation with Kirschner-wires —20~80 mild 3
7 17/M Fixation with Kirschner-wires —10~80 none 11
8 28/M Fixation with Kirschner-wires —20~170 none 15
Table 2 Clinical results of old cases after surgical treatment
No. of Age/Sex Method of surgery ROM (pre ope)* ROM (post ope)* Pain  Follow-up
Case ext~flex (degrees) ext~flex (degrees) (months)
1 53/M Yabe's procedure —30~50 —10~45 mild 112
2 42/F Yabe’s procedure —15~30 —20~40 mild 83
3 19/M Yabe's procedure —10~20 —5~20 none 62
4 34/M Yabe's procedure 0~20 0~80 none 93
5 15/M Yabe's procedure —30~50 —20~60 none 14

*Proximal interphalangeal joint
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proximal interphalageal joint of the finger. J. Bone 5) E¥ ¥ b EIEMEPIP B EEEEASHICHT S
Joint Surg., 48A : 493-502, 1966. BUMATEEIERT I DT BIRAE, 27 1 1435-1439, 1976,
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Intrafocal Pinning for Fracture of the Distal Radius

Takuya Hirayama - Jun-ichi Ishikawa - Akio Minami
Hiroyuki Kato & Hiroaki Kotaki

Clinical and roentgenographic evaluations were carried out in patients with 40 fractures of the dis-
tal radius treated by intrafocal pinning reported by Kapandji.

The ages ranged from 42 to 80 years with an average of 62 years. There were 2 males and 38 fe-
males, The follow up period averaged 20 months (range 6 to 54 months).

Roentgenographic parameters were palmar tilt angle (PTA), radial inclination angle (RIA) and

ulnar variance (UV) measured at preoperation, postoperation, the time of metal removal and final fol-

low up. According to Sarmiento's criteria, scores in over-all cases averaged 2.1 points, Twenty-four

cases were graded as excellent and 16 as good. Postoperatively, RIA, PTA, UV were comparatively

good.

Reduced position was maintained in most cases.

At final follow up, PTA showed less than —5°

six cases (15%) and 19 cases (48%) had UV more than 2.5mm.
Our results in this study suggest that intrafocal pinning lead satisfactory postoperative clinical re-

sults, however postoperative maintenance of reduced position was difficult in older cases and those

with shortening of radius at time of injury.
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BERVREINIOESECED LCEBTAEI
D12THDH., L LREEED L VIINFEREOW
THEBRTNE D, 2L TARHORETIT) 12d7o
T, WINOFELBRTREPIOVTIE—FED T
CEVHAFEBLN TV EVOFERTH S, T-F
FROEBERIZOVWT O RERIIFEEREOE TR
BELELLSNTELD, RETEERORE L
IRBEDETIIHET 5 & ORESE ., o TR
RN OER L 2 ORFIERT 5 L CTEETH B,
% DEBPED H HEE S 1 Kapandii »784E L /-

intrafocal pinning #2 % #& & 8-EHH 5
LTE: A TRZOMEB LUMERIZDWTH
=5,

MR EFHE

B3 5 EBIZ %32 8V C intrafocal pinning
EHCTCHEEBELBEEMRETAOFAEZGRE L.
B2 4, i 38 FICTEHERIT 62 5% (42~807%),
PRSI 1E8 A BHBE~4E658)
THholz, REOHEEE LT, BEEMEISEFEEL,
HFEHEICCTAREEIBRONLVEL L UHTFE
BICTEBIITRETH 2205, ZOEFIEEREE L

Key words : intrafocal pinning, distal radius fracture, Kapandji’s procedure, Colles’ fracture
Address for reprints : Takuya Hirayama, M.D., Department of Orthopaedic Surgery, Hokkaido University School
of Medicine, Kita-15, Nishi-7, Kita-ku, Sapporo 060, Japan.
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7o, BERENETH Y, BEFREHNAETITR
336, BEFHEEHNEILTHATH -7,

FHIIEED 2 VIIRIRETICB I o7z, X
BT IHEFEEAIT -, OREMmREE -
FEAFRMEEE & R EHRE - REETRENO
QAL DER 1S H AWV 1.8mm @ Kirschner 4
M2A G 4 RERALEE L7, Kirschner $i#1(2
FFHROTR L VEFENERNE B CTEEAERE
YEEREL, LY ERNOBRRBEELL. W
BZEEHEEERMACHEL ) FMETesEEL
7o, Mk 3 ~ 6 B THLEE & Kirschner 48 % lr &
L, FESOBEES % BHKR L.

MiSfEe LCUTOHEBIZOEHET L.

(1) ERmREiE

Sarmiento DH#HED (ZfEv, EBRER, HHEFH,
METRTEK, B, SHECEELEERAELT, 2
5 @ demerit point 225 (0~2), B (3~8),
(9 ~20), A (=21) 04 BREICERM L 7.

(2) X MEFEmME

WiEn, ME%, HRETRF, 7L CRREBEROFEH
OIEHE, BEo XHEE LY palmar tilt angle (L
T PTA), radial inclination angle (LLF RIA),
ulnar variance (LVF UV) #EHEIL/. o 0fE
O EMIREE, BEMRR, BEAAEBSLUHEERIC
DWTHRRET L7, SHIIEREBERIIBIT 2 XRE
HTPTA M5 DT 2EREEREITE, RIA 1S
DT 2BELHAER, UV 57+25mm Ll L% 8
BIBRAML L7, PTA, RIA, 2L CUVOEHE
HILIERTE E AR HEOMTER, =

(degree)
15

-15

-25 1

-351

T T T T
Pre ope Post ope Metal Follow up

removal

Fig.1 Changes in Palmar Tilt Angle, Values are
means+ Standard deviation,

BEOEMORE, RRERRIIBITABEAERL
UHaER, ZLTHENEROFEL OBEIZOWT
WE L7,
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(1) BRIRRRR

&5 61 Sarmiento® ¢ demerit score i 0 ~ 7
B, FH 21 5Chore. FFMIIE 24 5, B :16
BTHY, W, AABIEECHETREFEECTH 7.
score % BASIIVEITRE & BETIBITRE IO ) C e s
HE, EENENECTREY LT, E26, B
1160, EENEIECIIFES34AE, B 26, B:5
BITH o7, BENEFIZBY THEEITRRE > T
720, WEFMNICEERERD b o, RREER
OFHEEETEIIE, BIE 767, #E 68°, M4 86°,
F83° T o7z, BHIZIODWTHERRETE &
L7283 7 <, RRlFEE8T% (50% ~100%) THh-o
7o, F7CMEWE, MWEEE, RSD h KEELEUE
{72 - 72, Kirschner oW A AL 4 Hlics s n
7285, WTNhoOBb WA AORBIIBEEATD | A0k
Thh, ©EALAPHHEAMOERE L7037,

(2) X #pErmest

PTA O#RIIWMATFEH 17", #MES 1.1°, HETEE
5.7°, BHBIEREE DL LMiAIE C OBITEEMIZSH -
7o, FoWEESOBER T COBEAKILFEY LT
TH) BBURBIREEN L ZORFIESRLTW
7- (Fig. 1).

RIA OERBIEATAIFY 20°, WEH% 2537, RETHEE
25.2°, WIS 24.5° TH o7 WEHED OB

(degree)
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Fig.2 Changes in Radial Inclination Angle.
Values are means=+SD,
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T COREABEITFEH 09 THY), PTA LARKICE
BN & FOREFFE LN T/ (Fig. 2).

UV OB AT FEH +24mm, MHEH+1mm,
RETHE+2mm, FEEREFF+24mm TH- 72, HE
BB RT 2 BEEMIE SN T V2, F0%E
HAEM % RO FHIELER 1.3mm Th -7 (Fig. 3).

FHEERO PTA 7°—5 U L0 BERBREL L
6% (15%) FFEL, UV 25+2.5mm L EOFEHEER
BABNL 19 4] (48%) TH-o7-. RIAH1S UTF o
BEERFREN I 2o 72,

a) BEEWREH L TEERIEREREO LE

TREEEREEGHO PTADWERE AL E, &T
DEFICBVWTEERO PTA RBIFTH 7275, K
FICHBMAAET L CERATAERNHEL 2 TH -
7 (Fig.4). BEERFREH 6 FIOFHERIL 697
BT, ERIEFRAEEE 3 FOERIT 6120 BmIckRT
HEEHTH -7 (p<005). LiLZEEDOTY
PTA BEREWRAHE-21°, 2REREHTIZ
—17° T, HEHEOMIIEEEZEIRNO 272, B
HNBEHOEO 2863 FEERBREE 1T%, £F
AR 18U THEDE W b o7z,

b) BRERBRIFE L EHERIERTROLE

MR BT ER L BRHATITO 5 84
WEEEZRRD R -7, FHRTH UVIE, HiE
EFRATEET 3.3mm, ZIIEFRFEC L.Tmm & HkE
ERBRFHTARISEREH UVEKREL o7 (p
<005). FHEHELAEICBWTY, BHREVRTE
T 1.7mm, ZERIEFEFEET 0.8mm & EREHRFR
THEEIREITKE o7z (p<005).

E #fl 2 R

EFIE T, i, BELCSE. BEFREH
WEFH T, SHE RIA X277, UV it 46mm,
PTA {3—-22°, BEEE @ step off F 0.7Tmm Td o7,
ETHRETIoTES], EFBET S MBS HOBEN
DARR EEENFEFVHEETH o727 intrafocal
pinning £ % #E{T. #7# RIA i3 30°, UV it 4.6mm,
PTA i 0°, step off i Omm |22 L/, #RETH
PTA T4 ICHRAIAM~DOBEI KT L, REBHE
B PTA 13 —10° & 72 - 729%, Sarmiento ¢ demerit
score iZ 2 ECHRATFMIIETH -7 (Fig.bh).
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R D XD BEMIL R o7,

KiEO X BEMBERIZOWT, HRLY 3 EFE
BBl E R F B L, PTA TOMEIEREF LD B
HFEEZHRD, BROBTRERIIN L CIRELR
BEHBLEBRIHABEMNABHIETELE LTS,
Lenoble® 14i8% i pinning i & A& KL
BHEICBVTIEREFENLTHH, BB OERHIIWN
HI3INAOEIEMLEHELTWE, BEESOR
FTI, PTAIZBWTIE, WRI3IEZEAEDHIIZE
WTEHMIZH ) B BT 2 EEMIE ST
7%, mAERIIZ PTA 2S5 LT & 2 o 7260456 fl
(15%) @b osnsz. 2o 6plUT Mo s & HE L
FEIEMICERICERIE (, BEEZROBEAENK
ER TP AR

RIAIZBWTIE, BHLREBEME Z0RENEDS
hTwiz, FUVIZEWT L AR e BT %
BHEAEPELSN TV, HENZ UV 25+2.5mm
U E TR DEHERITRAT L7262 19 B & mER
BobNTz, & CRERICEREV I, BIRE
WRAICHEHEIE L, BRNICSEREEREE T
ERTAERNE AN, SEOEE S DFERIC
£0, TR LD EEE 2 ZHERICEBEL O
BlUZDWTIE, FETREREEMD 2V ITEHEERO
BEENIIEHTH o TH, BEEMEFISREE LI
BPLTHEET LI EATRBENT. DL RER
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The Treatment of Fresh Dislocation or
Subluxation of Distal Radioulnar Joint

Kazuho lesaka - Hikaru Tashima & Kimimasa Yamamoto

Eighteen patients (14 men and 4 women) who had an injury of the triangular fibrocartilage com-
plex (TFCC) with distal radioulnar joint (DRUJ) instability were treated operatively for sixteen cases
and conservatively for two cases and their clinical results were evaluated. The average age was 31.3
yvears old. DRU]J instability occurred as an isolated lesion in 3 cases, and others combined with an
ulnar styloid fracture in 4, radial fracture in 6, radial and ulnar styloid fracture in 5. Qur treatment in-
cluded appropriate internal fixation of radius, osteosynthesis of ulnar styloid, repair of TFCC, if there
is no fracture of ulnar styloid, and temporaly radioulnar transfixation for 4 weeks. Sixteen patients

were treated operatively in this manner and 2 patients were treated conservatively because they re-

fused operative treatment. On clinical examination at the latest follou up, no patients suffered from
pain nor instability at wrist motion, 14 patients (78%) had satisfactory range of motion at either

pronetion and supination.
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PR BRI - BRI BH T
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7.
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out % tension band wiring 2 & % E K ek
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OTIEMBEREERE - BlEY &7 L2 ER
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= REAT L7z,

Key words :
Address for reprints .

distal radio-ulnar joint, triangular fibrocartilage complex, subluxation, dislocation, Galeazzi's fracture
Kazuho lesaka, M.D., Department of Orthopaedic Surgery, Oita Medical University School

of Medicine, 1-1 Idaigacka, Hazamamati, Oitagunn, Oita 879-5503, Japan.
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Radiographic Evaluation of the Conservative
Treatment of Colles’ Fracture

Ken Kadoya * Norimasa Iwasaki « Akio Minami
Hiroyuki Katou & Hidenobu Tago

Although the most common treatment of Colles’ fracture is closed reduction with plaster
immobhilization, secondary displacement frequently occurs during immobilization. The purpose of
this study is to evaluate the radiographic characteristics of secondary displacement and to determine
the predictable factors in detecting the displacement after secondary displacement.

We measured various radiographic parameters in 90 consecutive cases of Colles’ fracture. All
cases were female. Their mean age was 64 years. According to Frykman’s classification, all
subjects belonged to Type I or Type II.

The analysis of each case was based on x-ray films taken weekly. Displacement was defined
as occurring when the value of the radiographic change in the serial measurements was greater than
the observer’s coefficient of variation. To determine the predictable factors, statistical significances
among different groups based on the radiographic characteristics of the displacement were calcu-
lated on six parameters: (1) patient age, (2} fracture type, (3) degree of initial displacement (DID), (4)
amount of reduction (AR), (5) anatomical configuration after reduction (ACR), and (6) quantified
dorsal cortex comminution (QDCC) of the fracture site.

Secondary displacement occurred in 519 of all cases after obtaining initial radiographic reduc-
tion. The radiographic progression of the displacement was classified into three groups as follows :
Group I (49%); no displacement occurred, Group II (19%); although the displacement occurred
within one week after reductioon, after one week no displacement occurrred, and Group Il (32%) ;
the displacement continued for several weeks after reduction. Patient’s age was statistically older
in Group Il than Group 1. According to fracture type, the ratio of Frykman’s Type II in Group IlI
was statistically higher than those of other groups. While DID and QDCC were statistically greater
in Group Il compared to Group I, there were no significant differences in AR and QDCC among the
three groups.

Key words : Colles fracture, conservative treatment, predictable factor, radiographic evaluation, secondary dis-
placement

Address for reprints : Ken Kadoya, M. D., Department of Orthopaedic Surgery, Hokkaido University School of
Medicine, Kita-14, Nishi-7, Kita-ku, Sapporo 060, Japan.
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The findings presented here demonstrate that the first week after reduction of Colles’ fracture
is the critical period for detecting secondary displacement, and that in some cases displacement

progresses throughout the follow-up period.

We conclude that the predictable factors for the

progression of the displacement are high age of the patient, existence of fracture in the ulnar styloid
process, and severe initial displacement and dorsal cortex comminution at the fracture site. OQur
results provide useful information in selecting treatment methods for Colles’ fracture in elderly

patients.

i LU & [

ElEO Colles B HEZBRICBLWTHRDE S
EHETMEO—DTH YD, ZOHEIIIRFIRE
PENENZEED L, L L, Colles BiTICStL
THEFEE R T > RO EE R R HE L &
FEAEL, WHLcES 2L b igwn,

REFEOHIZ, RERICIEE L R ZEELOH
% i O Colles BHTESNIZXT L, retrospective iZ
FEIA AR X R R TV, BEfI ek LD
OOEIE L, FORERNELLOREEEHES>» L, &
AT R TEFAOEREFIC DLW TR N2 % 2 &
Th5b.

xt 3

BE 5 FERIC BBHS TREFMICHERE U, 50l L

(50 M~85 7% ; FH164.0 5%) @ Colles BT 90 # %
e Uie, MANE2FIZoHE Lz, AIcB»T
B BT O A 2 xtg & L, Frykman 53480 15
52 Fl, B 38HFITH -z, EEITESEFICB L
TREFEELRTE, FHESEEEREMNTORIBILA
THF 7Ry —2EEE AT, 208Y 7REE
% 3BT L.

] *

1. X S¥REHE

X BEREH g, SERFLEFREER LD 1EE
WCHRE L RS GR R CHIE SR E Bv»TiT o7,
BifefRiC B TIE, Radial Angle, Radial Shift, &
& O Ulnar Variance %, {A##% Ti& Palmar Tilt,
Dorsal Shift ®Et5 DD/ F X —F = DWW TEHEIL
720, BEEALOBEOHEL, B—8E W £ D F—EF
O X BEHIEZST A —F — 22T 5 EfT, 20
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CV) eI EfTo 7, BRFOE T A —F —DFH
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7z,
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Colles BH7 12 8315 B RTFHY GBI ORERE X MRFAUIRF

3 BRI B 1T 2 IR OBEE T D W TR 8
WS U7 % Table 1l 5 3R LTz, &
BRI DV T, MEE T BRI~ CHEH s
BiEmol (67.319.0F vs62.319.2F, p<0.
05). FAkIC, ZEBFOEMOBES L CEHIEEED
BREOBEICELU TG I B ERERECH» -
fe (=11.7°%£12.0°vs —5.1°+11.0%, p<0.05; 7.9+
5.2mmvs3.523.9mm, p<0.05). REERELE
WEMoBGEL TiE, M ORIC gt
N EE W E» -7z (0.56vs0.34, p<0.05). =i,
BEERUBEERDT 74 A ¥ McBEL CEESEHE
CBWTHHENERZETD s nah o,

% =

APrgeo BEIZ, S O Colles BT o0 U IRER
BESFITLRE S8 2BEMNE2ETHOOEE
b, ZOFEEBNECOBHEHS MICL, & 5ICHEK

1017

e TEFOBHRRNTFERET 2 I LTHS, S
DER LD, ¥PEROEFCHEMSEC TV, &
5 WHIRML OB, BEE 1 BN HiEAL
BEC, UBEMOET2E020Lb0 L, RERE
P BACHEMNBSETL TR 0D 220517
RIS 5 MBS IT Rl The DFER” S,
FERL % & 7o TIEHICIl3EBER EMMNICEHIRA %
£UTBY, LETEERUZRDZWERTE, 20
BOHEMIZEC W EEZ 6N, BIb, BEEE]
SERALAR A &l @ Colles ‘BT # SRIERIICIEFE L 72
HE OFFERIO critical period &z 57z,

—F, HEHENENTERL VERMNEECSERE
MRETF L LT, 2ERO S 67 A L L NS
wh O, REZBREEET2EHT LE, SERRT
Palmar Tilt T—11EU LR T &I L EEEM 2R
»5LO, BEOEAEEREDOHEETH 8 mm MIER
oD LS BHROBEDHS DD 4 DDORFH

Table 1 Age and quantified dorsal cortex comminution of the fracture site.

Group 1 GroupIT Grouplll Total
Age 62.3+9.2 61.4+8.5 67.3+9.0* 64.0+9.3
(years)
Length of dorsal cortex
communition of the 3.56+3.9 5.1+3.2 7.9+5.2*% 5.344.7
fracture site (mm)

*p<0.05 compared to group I

Table 2 Existence of fracture in the ulnar styloid process

Ulnar styloid fracture Group I Groupll Grouplll Total
Yes 14 5 19 38
No 30 9 13 52
Table 3 Degree of parmal tilt
Group T GroupIl Grouplll Total
Original —5.1x£11.0 —9.1+9.9 —11.7+12.0* —8.2x11.5
Amount of reduction 15.64£13.1 16.8+£8.5 20.9+14.1 18.2+12.8
After reduction 2.2+8.3 5.6+10.5 0.3x11.4 2.1+8.3
Final 2.1+8.7 —4.5+8.1 —10.0+10.6* —3.2£10.8
(degrees)

*p<0.05 compared to group I
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1) Kreder, H. ]..etal. : X-ray film measurements for
healed distal radius fractures. J. Hand Surg., 21A:
31-39, 1996.

2)  McQueen. M.. et al.: Colles fracture: Does the
anatomical result affect the final function ? J. Bone
Joint Surg.. 708 : 649-651, 1988.

3)  Tsukazaki. T.. et al.: Poor correlation between
functional results and radiographic findings in
Colles’ fracture. J. Hand Surg., 18B: 583 591, 1993.
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3D-Moire
[A]

a straight needle with a loop thread

a new flexor tendon suture
abductor pollicis longus
abutment syndrome
accessory nerve transfer
activities of daily living
adhesion

advancement flap
allogeneic nerve graft
aluminum foil
amputated digits
amputation of digit
amyloidosis

anatomical study
anatomy

anesthesia

anomalous finger
anterior translocation
apolipoprotein E. cholesterol
apophysis

arm-trunk prehension
arterialized venous flap
arthrodesis

arthroplasty
arthroscopic surgery
arthroscopy

articular fracture
articular surface defect
artificial dermis
autogenous tissue graft

avascular necrosis

(B]

basal thumb
bascular bundle transplantation

biceps brachii muscle

KEY WORDS INDEX

221, 563,

133, 169, 347,

213,

23, 351,

347

343
343
332
221
485
880

69
532
703
151
570

56
678
976
754
930
528
607
694
320
485
577
180
883
221
209
114
133

56
538
821

980

482

bifid thumb

bifurcation

bilobed flap

bioartificial nerve
biomachanics of wrist-joint
biomechanical properties
biomechanical study
biomechanics

birth palsy

blood flow

blood flow measurement
blood-nerve barrier
bone cement

bone defect

bone graft

bone lengthening

bone mineral density
bone scintigram

bony insertion

bony origin
boutonnieve deformity
brachial plexus

brachial plexus injury

1035

852
867
518
743
806
723
298
354, 552, 803
482
567
735
15
962
133
1, 638, 958
129
293
920
238
238
887
482

488, 492, 500, 504, 508, 974

brachial plexus palsy

bupivacaine

[C]

calcium phosphate
camptodactyly
canine

capsule injury
carpal bone

carpal bone cyst
carpal bone fracture

carpal bone injury

carpal canal pressure measurement

carpal instability

carpal tunnel
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carpal tunnel syndrome
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carpometacarpal joint 31, 180, 980
carpus 821
cauterization 131
centralization 867
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cervical myelopathy 758
children 197, 987
chip fracture 976
chisel reaction 976
choline acetyltransferase 504
chronic renal failure 681
classification 43
claw nail 147
cleft hand 843
clinical result 645
clinical results 900
clinical scoring system 667
CMC joint 169
collateral ligament injury 143
collagen stain from type I to IV 642
Colles’ fracture 1005, 1015
compass elbow joint hinge 65
compass PIP joint hinge 65
complex injury 65
complication 650, 690
composite graft 156
computer tomography 983
congenital anomaly 778, 843
congenital deformity 856
conservative therapy 654
conservative treatment 72, 1015
continuous infusion technique 684
contracture 12, 97
corrective osteotomy 205
cross finger flap 147
cross-stitch repair 324
cryopreservation 739
cryotreated nerve graft 703

cubital tunnel syndrome
599, 603, 607, 611, 615, 659, 663, 667

cut surface 708

(D]
Darrach’s procedure 311
de Quervain’s disease 332, 340
de Quervain's tenosynovitis 336
decompression 611
deformity 839, 887

deformity button hole deformity

degenerative changes of lunate articular cartilage

39
delayed repair 752
delayed union 18
depression fracture 139
diabetes 618
diabetes mellitus 623
diagnosis 920
Die Punch 770
digit 121
digital block 930
digital skin defect 126
DIP joint 94
disease stage 811
DISI deformity 1, 14, 638
dislocation 47, 250, 273, 1010
disorders of the distal radioulnar joint 267
distal ardioulnar joint 316
distal interphalangeal joint 105
distal radial fracture 193, 197, 254, 258, 289, 966
distal radio ulnar dislocation 933
distal radioulnar disorder 254, 263

distal radioulnar joint
234, 250, 279, 283, 311, 966, 1010
298, 983
184, 205, 293, 962, 1005

distal radius
distal radius fracture
distal tadius

donor nerve 485
donor site 563
dorsal finger 563
dorsal root ganglion 700
dorsal scapular nerve 476
double crush syndrome 762
double lesion neuropathy 762
DRG 719
dual energy X-ray absorptiometry 293
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Dupuytren contracture 528
Dupuytren’s contracture 900, 903
dynamic MRI 815
(E]
early mobilization 962
early motion 513
early motion exercise 354
edema 9317
elbow flexion 488
elbow flexorplasty 974
elderly patients 189
electrical stimulation 543
electro-myography 354
electrodiagnosis 659
electrophysiological diagnosis 630
end-to-side neurorrhaphy 719
endoscopic release 650
endoscopic surgery 645, 690

entrapment neuropathy
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690, 700, 735, 758, 762

epineurium retraction 708
epiphyseal growth plate 513
epiphysiodesis 836
Erb Point 467
erectrophysiolosy 457
etiology 687
evaluation criteria 462
evans blue albumin 715
evoked spinal cord potential 508
excursion of tendon 332
extension immobilization 139
extensor carpi radialis brevis 754
extensor indicis proprius 552
extensor pollicis brevis 332, 336
extensor tendon 871, 876
external fixation 193
extennal fixator 89, 97, 129, 205, 298
external fixation 995
extra-neural adhesion 731
(F]
fasciocutaneous flap 518

1037

fibrin sealnt 708
fibromyalgia syndrome 472
finger 105, 110
finger function 548
finger injury 129, 151, 522
finger joint arthroplasty 538
finger joint injury 995
finger tip injury 56, 156
fingertip amputation 102, 147, 588
fingertip reconstruction 581
first extensor compartment of wrist 332
flap 525, 581
flap coverage 126
flexion contracture 528
flexor retinaculum 642
flexor tendon 69, 77, 324, 327
flexor tendon injury 354
flexor tendon sheath 987
fluorescent tracer 719
follow-up study 670
forearm 273
fracture 6, 43, 69, 83, 105, 273, 983, 1001
fracture dislocation 31, 97, 105, 139
fracture of distal radius 189
fractures 250
free flap 121, 584
free muscle transfer 535
free vascularized bone graft 351
frykmann classification 966
functional anatomy 245
functional evaluation 362
functional recovery 727
functional results 189
functioning muscle transplantation 548
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Galeazzi fracture-dislocation 279
Galeazzi's fracture 250, 1010
GAP-43 700
gene expression 712
glucocorticoid 937
glycosaminoglycans 951
Graner’s procedure

growth 513
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(H]

hamate
hemate hook

hand 62, 362, 525, 766, 843, 892,

hand fracture
hand surgery
healing

hemangioma

hemiresection interposition arthroplasty 254,

hemodialysis

Herbert screw

Herbert Whipple bone screw
histochemical study
histology-
histopathological findings
Horner's sign
hydroxyapatite
hypoplastic thumb
hypothenar

hypothermia

(1]

immunohistochemical study
impingement

implant

in vivo study

incidence

independent index extension
instability

intercarpal fusion
intercostal nerve
intercostal nerve transfer
internal splint
intra-articular
intraarticular fracture
intrafocal pinning
intraneural blood flow
intraperative diagnosis
ischemia

island

island flap

islans flap

634, 670, 674,
6, 18,

238,

141,

559,

642,

488,

110,

126,

31

51
926

89
634
555
926
263
681
958
180
951
743
599
500
258
856
5717
941

944
815
971
327
623
552
283
831
482
492
62
983
201
1005
607
508
941
525
584
121

(J]
joint
joint contracture
joint instability

(K]

Kapandji's procedure
Kienbock disease
Kienbock’s disease

513
62
162

1005
788, 803

806, 811, 815, 818, 821, 824, 831, 913

kinemetrics

King’s procedure

(L]

laser doppler flowmetry
lathe

latissimus dorsi muscle
lenght pattern
Lichtman’s classification
ligament reconstruction
local venous anesthesia
locking

logistic regression model
long term results
long-term haemodialysis
lunate

lunate dislocation

lunatohamate articulation
(M]

macrodactyly
magnetic resonance imaging
male

malunion

malunion of distal radius fracture

mature skeletal muscle
MCP joint

mechanical properties
mechanism

median nerve
metacarpal

metacarpal head

metacarpophalangeal joint
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980
667

735

933

548

245

811
162, 169
937

358

14

818
678

47, 170
36

815

836
340, 907
687
165
302
944
347
324
43
626
852
114

114, 162, 991



microsurgery

middle phalange

Milch’s procedure

minimal incision

minimum incision
modified Graner's procedure
modified Osborne’s method
modified technique
monkey

morphometry

motion analysis
motoneuron

motor branch to flexor carpi ulnaris
motor evoked potentials

MP joint

MRI

mRNA

multiple osteonecrosis

muscle transplantation

muscle viability

musculocutaneous flaps

myelin lipids
(N]

N9 the first rib resection
nail bed

nerve coaptation

nerve compression syndrome
nerve excursion
nerve graft

nerve regeneration
nerve repair

nerve resection

nerve suture

nerve traction

nerve transection
neurofilament
neurorrhaphy
neurotropism

new suture technique
no man’s land

node of Ranvier
non-insulin dependent

nonunion

703, 712, 723, 749, 752

129, 522, 591, 596

1039

(O]

1001
311 occlusive dressing 151
197 open carpal tunnel release 670
258 open comminuted intraarticular tracture 133
831 open treatment 903
615 operation 97
267 operative findings 358
703 operative method 645
694 operative treatment 340, 634
354 opposition 532
719 origin 754
539 orthotic treatment 230
758 osteoarthritis 94, 180, 254, 611, 831
358, 883 osteogenesis imperfecta 839
913, 917 osteoporosis 289
948 osteosynthesis 283
913 osteotomy 165, 821, 852
492, 496 overlapping 165
941 overlapping displacement 197
548 oxygen consumption 559
694 [P]
palmar advancement flap 528
467 palmar dislocation 991
951 paralytic hand 543
7217 penning 258
626 penning minifixator 89
731 percutaneous pinning 184
504 perilunate 47
perineurial barrier 715
752 perineurial window 715
836 peripheral nerve 723, 746, 955
708 peripheral nerve allograft 749
731 peripheral nerve degeneration 731
708 peripheral nerve regeneration 694
719 peripheral quantitative computed tomography
723, 746 289
955 phalangeal fracture 995
327 phalangeal neck fracture 83
343 phalanx 69, 165
703 PIP joint 97, 143
623 PIP joint dislocation 933
10, 18 pisiform 43
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plastic surgery 611
plethysmography 596
poly acid rod 570
population study 94, 286
posterior interosseous nerve 154
preganglionic injury 500
prehension 496
predictable factor 1015
primary osteotomy 847
prognosis 654
prognostic factor 14

proximalinterphalangeal joint 105, 133, 139, 1001
proximal phalanx 114

(R]

radial club hand 863, 867
radial inclination 39
radial ray deficiency 856, 863
radial shortning 806
radial tunnel 54
radiographic evaluation 1015
radio-lunate arthrodesis 896
radio-ulnar dissociation 273
raio-ulnar joint 213
radius 770
rat 700
rat sciatic nerve 752
reconstruction 129, 518, 543, 856
recurrence 670, 674
reduction with elevatorium 197, 258
regeneration 146
regeneration MyoD family 944
rehabilitation 8817
rejection phenomenon 749
reoperation 615, 674, 681
replacement arthroplasty 824
replantation 77, 102, 156, 559, 567, 570, 588
resorbable materials 743
resurfacing finger implant 347
reverse 525

reverse vascular pedicle digital island flap 156
rheumatoid arthritis 316, 871, 876, 887, 896, 971
rheumatoid hand 880, 883
risk factor of tendon rupture 876

RNA

roller

ROM change
rotation

RSD

rtheumatoid arthritis

(S]

Sauve-Kapandji procedure
Sauve-Kapandji's procedure
scalenus medius muscle
scaphoid

scaphoid fracture
scaphoid nonunion
Schwann cell

Schwann cells

sciatic nerve

scissoring

secondary displacement
secondary osteotomy
SEM
Semmes-Weinstein test
sensory flap

Sensory reconvery
septum

shape changes
shortening osteotomy of the ulna
shoulder function

skeletal traction

SLACS

smith fracture

snapping thumb

soft tissue defect

somatosensory evoked potential
spinal accessory nerve

spinal cord

splint

spontaneous rupture

sports

SSEP

Steindlrt's procedure

stenosing tenosynovitis

step cut osteotomy

strain gauge
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263, 267, 316,

941
933

12
907
766

896
311
476

6, 18, 770

10, 23

749,

700,

788,

121,

1, 14, 23, 351, 638, 958

955
739
735
165
1015
847
595
626
563
581
336
907
307
485
995
678
201
987
584
508
496
712
654
876
51
467
974
340
217
803



stress 746
stretching 476
subluxation 1010
surgery 618, 821, 887
surgical exploration 500
surgical finding 659
surgical outcome 599
surgical problems 267
surgical technique 139
surgical treatment 110, 836, 867, 892, 900
survival rate 577
swanson implant 174
sympathectomy 596
synovectomy 830

synovial ligament amylloidosis complex syndrome

678

systemic lupus erythematosus 892
(T]

tendon avulsion 320
tendon ball 824
tendon interpositionx 169
tendon repair 77
tendon transfer 543, 548, 552
tendon-bone junction 320
tenolysis 69, 77
TENS 766
tensile strength 327
tension-reduced early mobilization 871
tetraplegia 543
thenar 525, 571
thermography 596
thoracic outlet syndrome 457, 462, 472, 476, 479
three dimensional imaging 983
thrower's elbow 917
thumb 162, 169, 180, 358, 532, 856
thumb basal joint 174
thumb hypoplasia 718, 863
thumb polydactyly 778, 847
thumb reconstruction 121
tibial function index 127
tissue perfusion 567
titanium implant arthroplasty 174
total arthrodesis 896

1041

TOS 467
transaxillary first-rib resection 479
transcranial magnetic stimulation 758
transplantation 513
transthecal 930
trapeziometacalpal joint 980
trauma 62, 209
treatment 51, 193, 462, 788

triangular fibrocartilage 39, 209, 234
triangular fibrocartilage complex
213, 221, 227, 230, 238, 245,

254, 279, 307, 907, 1010

triangular ligament 245
trigger finger 987
triquetrum fracture 976
two-point discrimination test 626
type I lunate 815
(9)|
ulnar collateral ligament 917
ulnar collateral ligament injury 162
ulnar deviation 852
ulnar nerve 603, 663
ulnar shortening 217
ulnar shortening osteotomy 213
ulnar shortening procedure 302
ulnar shortning 227
ulnar styloid 283
ulnar styloid fracture 966
ulnar variance 39, 189, 217, 286, 307
ulnar wrist pain 234

ulnocarpal abutment syndrome

209, 213, 217, 230, 302, 307, 920

ulnocarpal detachment 221
ulnar nerve 607
ultrasonography 663
ultrasound examination 535

universal subcutaneous endoscope system 684

upper arm defect regional 518
upper extremity reconstruction 591
upper limb 839
upper limbs 584
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vascular bundle transplantation

vascular graft

vascular network

(vl

vascularized bone graft

vascularized fibular graft

venous flap
viability

wafer procedure
Wassel type 4
women

wringer injury
wrist

wrist arthrography
wrist arthroscopy
wrist injury
wrist joint

wrist joint injury
wrist pain

wrist reconstruction

(W]

818
555
577

10, 23

27, 209,

678,

591
522
739

213
852
900
933
250
234
221

43
221

36
920
896
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