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A Study on Relationship between Distal Radius Fracture of the
Aged Persons and Bone Mineral Density

Soichiro Itoh, et al.
Department of Orthopaedic Surgery, Kawakita General Hospital

We analyzed parameters affecting the clinical results of distal radius fracture including bone
mineral density (BMD). The BMD in the distal third of the radius was measured by the method of
dual energy X-ray absorptometry in 45 patients beyond 45 years old with Colles’ fracture and
age-matched 197 controls. At the time of bone union, extension and flexion angle of the wrist and
pronation and supination angle of the forearm were measured at the fracture site. Further, radio-
graphic measurements of radial length (RL), radial inclination (RI), and palmar tilt (PT) of the
fracture site were made immediately after repositioning and at the time of complete bone union.
The BMD varied directory with reduction of RI, but not with RL or PT. There was no relationship
with reduction of the reposition position or the type of Frykman's classification. We concluded
from these results that even for aged persons, if initial good reposition was obtained and the
alignment was preserved, we could prevent limitation of the ROM or other complications regardless

of the stage of their osteoporosis or the types of Frykman’s classification.

& U & (=

BERimE i dRERENE <, FizCollesEH
BENBCESET S, ZODEBEEIRBE I
BREERTS ENPFROWREE &/ v L F X bh,
AERFIRSCER OERLE CdERETHD LI H
Mk DV ERZINTELERA»S 2, SEOHFETH
BERASOEEE (bone mineral density : BMD)
BEOIBERMGEEINOFREELET IETFIZOW
THRE %7572,

HEB L UHE

SRIFFHRSEL AL SR 6412 H £ T
By A0 & D B ERARET R &7 L7 46 F
Lo B 45 (55 13 1, 2 32 B, P94 64.9 F)
Ths. HEHIZEIZEE 341, #EKpinning 1 41,
EFBEERY Y AREAL P TH - . Bk &iz Lz
HOBEENIEBINECE L TETL WS E d »
BHZ 10, MR AR Yy 7 222 U7z 45 F B
o197 A (B 8T A, Z110 A, FHES53.13)

Key words : distal radius fracture, bone mineral density, radiographic parameter, ROM, Frykman’s classification.
Address for reprints: Soichiro Itoh, M. D., Department of Orthopaedic Surgery, Kawakita General Hospital, 1-7
-3 Asagaya Kita, Suginami-Ku, Tokyo 166, Japan.

JR -



200

RL : radial length i ;

[ 7\4

RI : radial inclination
,\%

)
Fig. 1

(Ea 3

PT : palmar tilt
)

ENEE UTBEEQHE®TT -7z, dual energy X
-ray absorptometry (DEXA, 7w 4 %DCS-600) %
AL, SNEECRIENEFED, /B CIRER
OBEFEMLL/ 3280 BEERME L, BT
WEREARIC BT 5 REOFEAEE (ext) & EihA
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Ufe, B 50, BER L EESROY > 5 Tradial
length (RL 2 B&$), radial inclination (RI&B&3)
® & Upalmar tilt (PTr8gd) %F@L (Fig. 1),
ZhsDBIEERDT.

i ES

BHTELF Frykman/H a8 ¢ 1180 2 4, TIH 9 43, IVEY
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HUETL T, £/, EFERITLOBEE 2 HE

PA—AR - 1
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Fig. 3B Loss of Reduction at the Time of Bone Union
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Unstable Distal Radius Fracture (1st Report)
—— Evaluation & Die Punch Mechanism —

Haruto Tanaka, et al.

Department of Orthopaedic Surgery, Karatsu Daiichi Clinic

The disruption of the articular cartilage has been found by “DIE PUNCH”.

The goal treatment is an accurate and a stable reduction, but one is difficult to achieve for the
unstable radius intraarticular fractures. And the prognosis has been greatly influenced by the
technical factors on the treatment. Also, in order to investigste the mechanism of “Die Punch”, the
compression strength of cadaver was mcasured, and the relationship between Ca Quantity of the
same radius.

The calssification of the radius intraarticular fractures are devided into the following five types:
1). Undiplaced type. II). Ulnodorsal split type (Die Punch fragment). Ill). Lunar split type. V). Dorsal
split depression type. V). Central depression type. (by Saito). The relationship between ROM of the
wrist joint and scapho lunate angle (SLA) were exmined in detail 55 patients of unstable type. Ca
Quantity of the cadaver radius was measured of 27 Kev dual X ray esposure of using Aloka DCS-600.

Comprssion strength of cadaver was measured by load cell Autograph 1S-5000 (Shimazu, max.
load 250kg, Speed Imm per Imm) and measuring the moment pressure of fracture and caculating the
differential coefficient.

Usually, SLA is constituted of dorsal lunate tilting and volar scaphoid rotation. When an
anatomical alighment of scapholunate is disordered by “DIE PUNCH?”, the sliding area is extemetly
restricted into lunate-fossa, and lunate and scaphoid are pararell, thereby SLA is inclined increase.

Also, the frequency of the normal SLA of the wrist joint of neutral lateral view, radical deviation
and ulnar deviation ; 47, 60 and 30 degrees.

Also, main three factors were investigated to pursuit the mechanism of “Die Punch”; one was
the relationship between Ca Quantity and compression strength of radius, second was the relationship
between Ca Quantity and differential coefficient, and lastly the relationship between differential
coefficient and compression strength of radius.

Three factors showed positive correlation, e. g. radius of sufficient quantity of Ca was strong and
tolerable againt large compression strength. We believe measuring Ca Quantity and weak stress to
human bone can be used to estimate the moment pressure of radius fracture including “DIE PUNCH”
fracture. This method may prove to be very important in the prevention of radius fracture.

Key words : pressure of intraarticular space, die punch mechanism, intraarticular fracture of radius, schapholunate
angle (SLA) evaluation of hand-ADL

Address for reprints: Haruto Tanaka, M. D., Department of Orthopadic Surgery, Karatsu Daiichi clinic, Asashi
machi 1071-4, Karatsu 847, Japan.
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f(x) = 2.366844E+2*x + -6.889283E+0
RA2 = 7.558777E-1

12014 B
N Column 2
100+
© Column 3
Colum 2 is differential coefficient.
80 Column 3 is compression strength at
the moment of fracture.
60 -
40
f(x) = 2.050439E+1*x + 3.930955E+0
RA2 = 1.904130E-1
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o
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line A is relationship between Colum 1 and Colum 2.
line B is refationship between Colum 1 and Colum 3.

Fig.10 Relation between "Die-Punch” fracture and Ca-quantity.
The frequancy of fractures is increased by descreasing of Ca quabtity.

The Relationship between SLA and ROM (Unstable Type)

Flexion-Extension Range
- Normal Range

Radial-Ulnar Deviation
-------- : Normal Range

Fig. 11

Kz, FHEHEM 80 B, MEE, BE20%E, R
B4 BB 2BHNERAE L2 (Fig.9). 2h
5 OREEHREE I, Die Punch FERF O EE 2 FTHm»
D Eis, Alnot J.Y. (1992) #8, BE-EEEEIANEHTE
RS 2 FEEEM—BRBICDWT, ZOXAH=
AL, WEETSCEL, FElAikEND 505, Die
Punch #fE 1, FHEE@EMFRLTREI DS, BERN
Eb&mirenl, f—FREALERNT 2ERSDH
5. X, T LRAREEER - BRBEERIZ OV T,

9

Neutral lateral position :

57°~83° (average : 71.3°)
37 cases average : 67.2°

Radial deviation :

65°~82° (average : 70.8°)
37 cases average : 75.8°

Ulnar deviation :

45°~60° (average : 52.3°)
37 cases average :60°

BRRENC I, MEEENLIEDZRWELTH»EY, N
FEBRTHRINERICEL, 2OMEIC>WT, EEYT
&, B, ENELER, FOHEEETRL, &, RE&
bEOMHERR L, A, ERCEINENSHES
TTEE, WETHEMEERY, &, RERETLH
oz iz s (Fig 6.9.10).
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Die Punch HROBIETIAEHT OWGRIE, 2B
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BB, EBREISS fliconwT, BEETE, £ — ARE
£, Oval Ring Row 2 Yz D SEEHl 2. &
no OREEEOME L, BfivEEs, EIRER
g CHME LIEFITR, A—BAREALEREREL
TW3DKRL, ¥, THEOFREMN, ft—ARE
Ak, AT AEMCH - (Fig 11).

— %, Die Punch Model 2/E8L L, BBIEEEICE
iIh, EH60E, EES0E, BE20E, RE20E
T, TN ZThOBEAE 2 ]E L, 42~220 mm Hg (F
#71150.08), 22~180 mm Hg () : 86.38), 15~120
mm Hg (F# 1 51.54) OSFmERL, BEHRNER,
HRCT, BEEERLIEY,

mg, BHEECEPEEE R, MEsH D EER
BUEEIE OB ES £ TOENRIZ, BT A1E
mERLT.

i, DIE PUNCH JEERBR L, ERAEE-#
HFEOHED T2, BMRFELFRE BB BHER
LET,
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Anatomical and Histological Study of Triangular
Fibrocartilage in Cadaveric Wrist

Manabu Kushida, et al.
Department of Orthpaedic Surgery, Tagawa City Hospital

Anatomical and histological study of triangular fibrocartilage (TFC) was carried out in cadaver-
ic wrists to investigate the degenerative changes and the tear of TFC, and also to clarify the primary
site of degeneration.

One hundred two wrists of 51 cadavers, 29 males and 22 females, with an average of 74.0 years
(46 to 99) were studied. After macroscopic observation, coronally sectioned specimens of TFC
(stained with hematoxyline-eosin, and Azan-Mallory) were investigated under an optical microscope.

In macroscopic observation, 46 wrists had normal TFC, 20 wrists had degenerative changes and
36 wrists had TFC tear. In histological findings, no wrist had normal structure of TFC.

Considering the site of degeneration, 63 wrists (61.8%) had degeneration in ulnar head side of
TFC, 37 wrists (36.3%) had changes all through the TFC and rest 2 wrists (1.9%) in the carpal bone
side.

From this study it can be thought that the degenerative changes of TFC occurs in the ulnar head
side, and then gradually spreads towards the carpal bone side.

FERbbrEEbNTwS, §H, BRXREIBRKERD
TFC OWERE B L UEHEREIC D » THEBENICRE
=B MRS (triangular  fibrocartilage : LLT L, BT ARVEEZOER L BRI L0 T
TFC) BT REIOBEEZ stabilizer & L TOHER v B,
b b, MWETEFHEETRAICE - 2 &R B2

B Y

Key words : triangular fibrocartilage, degenerative change, histology, anatomy
Address for reprints : Manabu Kushida, M. D., Department of Orthopaedic Surgery, Tagawa City Hospital, 2-2
Chuomachi, Tagawa, Fukuoka 825, Japan.
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HNEEH&E

=% FRR 511K 102 FRAET 205k & L7z, Bk
W20, ZHEE2HMTHD, FRIL6FHS 99T

(PFE74.0F) Thot. FHEHEEH»SEHAL
TFC & & Ui B+ WM CBHE L, Z0%k
TFC O EAHE TOEYIMELR (hematoxylin eosin H
B, Azan o) 2IEEL L, XFEMETCEEL2 B
Tolz. TFC ORI RIZEHF - THEL
2, Type 0 KBWIEELEEER DL D%, Hi
iZ Type & U7:. BHE#REOEMEDORRE I Grade 1

(IE%), Grade? (RHEOZEE, T%), Graded (&
BRI L & F 5EE), Graded B TEOEL) ©
4B LT,

¥ ES

1) HERfEZIEZE

HWIRESZ: TFC OFr R, Type0 (Wi L) 46
#i, Type O (FiZss%e  BELEMEMNH 5) 20 B4,
Type 1 (slit) 6 BA&i, Type 2 (round) 20 B9#f, Type
3 (massive) 7 BA#i, Type 4 (atypical) 3 B#iTH -
7z (Table 1). BEOZEM (Grade2 L LD H D) &
FHEHSHRMcER LT D, AREUEE

(43.1%), REWEH24BE (23.5%), =fF 12 B9&

(11.8%), TEHBOEEEZFD, L KARETE
Grade 4 (KA T & O 8 tt) »%44 B5 &i o 25 B4 &

(56.8%) WwH LN, EESEELZ LOVBE o

(Table 2)., BRBOZEMR 4 M2k E, REKCERE

Table 1 Condition of TFC in macroscopic findings

5 - 1

sNfz., REEXBVWTEAWRE, ZABCHT 3
WENRERD, ZHABREKBVWTRERLETAREB L UR
BT 2EICESEETD T, BEERE DM
TEC OFMEMROLERNL, T4 b B TFC Oteh &
BNzt L Tt (Fig. 1),

2)  fEiErERE

TFCC t WIS THRMENS b DD S & R
BTHRK SN L HEEOTFC, wbw 3disc
proper™® Zdul, & U CEIZL L7z, disc proper IZF4R
BWE L7855 & REBEIICE L ZE00 2 Bicbhh il
Twb k3 H 2z, TRCORBEIZEL 2545
i fibrillation 7 £% & & ROBEANC ML &
FErbohic bt 6381 (61.8%) (Fig. 2), #iEn
SRICTH—T TFC £FOEHH L EF L Sz
bW 37 BT (36.3%), FARFENCEMENTL LB
ZonidbOE 25 (1.9%) THH, O
REHEENC% < Ao hi,

AR 2 TFC OEE R OB E OIREE & AT R %
H#d 5 &, ARNICEBZEEED 2 h - T 66 B
(2D AR IES EHE L b o 46 BIHEG, AR
BIZEMH D & Lz b o 20 BN T8, HEBSEMCI
RN EEFTREA LD, SOEEENELTL 3
AR T 5700, RIRMICEE CHELL LD
(Type 0), WX WHBERELTWE 4O (Type

Type 0 46
Type 0 20
Type 1 6
Type 2 20
Type 3 7
Type 4 3
n=102
Table 2 Degenerative change of lunate, ulnar head,

triquetrum in macroscopic findings

lunate ulnar head triquetrum
Grade 1 58 78 90
Grade 2 8 14 5
Grade 3 11 2
Grade 4 25 3 5

12—

Fig. 1 Distribution of degenerative change on the

joint surface
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Table 6 TFC perforation without degenerative change of cartilage surface

Type 1 Type 2 Type 3 Type 4
(6) (20) (7) (3)

UV=+12mm UV=+0.3mm UV =+25mm UV =0mm
Grade 1 both side 0 both side 1 both side 1 both side 0

ulnar side 4 ulnar side 4 ulnar side 0 ulnar side 1
Grade 2 UV=+40.5mm UV=+1.8mm UV=-+19mm UV=—0.5mm

| both side 1 both side 9 hoth side 5 both side 1

Grade 4 ulnar side 1 ulnar side 6 ulnar side 1 ulnar side 1

&, Type 2 TREBEAOEE % 4 FEE, 0%z
1 BA&T, Type 3 TR0 M % 1 &S, Typed TR
BHEAOEEE 1 BEcEo 7z (Table 6),

% 2

TFC (disc proper) QOEMMREHEE I Z L i
AR, Mikic?® 28304 L T\ 3B, LB EBFIREE
WDOWELZONLZENE DREBAEIOSIEE 2D L0
S EowT, Mikic® 3EEERETREEM»S B
THEWMELTWDS, Be OBEER» > LT E
FTREBEH» B DSEALD > T ZEEL
R E NI, TR Y TFC & I REEMH
DOIRELDTHS S H, FFY & TFCC DILFHEE
BLUBBEC DLW THEL TS, Thizkdk, F
B IEAL D hammock #E W & - TEFF &M, disc
proper {3 % OF{IEIRICAIE L T\ 5, Z L THI®D
EASMCIEL TREAMRRAR TN S & D icEfE
T3, IO EeSEIRMICE L TFIRE & disc
proper FARBHE DM & Eb-< disc proper R FHEE & R
BEHE OFNCIE L DK E W friction b EFZ 5
N5, IHILTHERRBEICL S frictioniz& 581
Bk TFCOEMBIRBEA»SIRE D LE
Zohbd,

WY 13 TFC kAP 2 CHIRBEFBE R
SIFERE L, TFC 55 U TEERE R bN S
LIEBERTED I E0H b EFELTHE, L OH
T TFC OMEN R WIZ b hd b & THEFIREDE
HEREDI b OMNEFEEL, Zhs BBEERE OE
2 d D & plus variant #3K& { £/ TFC 0%
PRSI LR T b ODBE» oz, HIRIIC
132 TFC 0ZH i v kidv 2, TFC O3 ETL
shock absober & L TOBAEERT 2 &7 LTW03HD

EHERIE A, WEHOORBLFEROI EFZ s,

UV =ulnar variance

—7, TFC W& 2 b7z b b & T IRANT X
BEHE OB R DS EALEL. IhsDER
ERREICEE L A5 L REFERNOADEMEPS <,
WEOEEIEITL RS b IIMEI & - T TFC
W% £ - REE b s nie, BAETECE 0% S
FOX3CLTEIY, »OETLTOL DO», £,
ZEHEDOEMVSAREBCE{RSN2D0 WY
HIZ oW T RSHEOEE» SHERT 2 DREETH-
2. TUHDHEEDVTRESERF L THELWEE
ZTWn5,

4 & &

1) TFC OEMBEREBEE» SHBE Y SHRALE
RKLTWL ZEPFFTEEZONS,

2) BAEiEE OEMS TFC OliZliz k> THB 2
5356 L TFC OB PBEESRE 0w 1T
BBERH oI,

X B
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H M

Ty 7L FERAYEBAR AN %
TFC OFRBHOEHDEE b v 55 Ak
F s ZATIHCEEEEEE U T A HOFKERRE
L TR MO TS,

B Z M RREERAR #BH 2

TFC OZEMRFFE LTREEA» OB E 2 EF 2
S5nEs. TFC OFREAOEELBEETDH, TFC O
MM IZE T LT\ 3729, Shock absobar & L T D
BENETL, FREHORBICOERENLELCS EF2
shET,

5 M Jb¥EERFEEEAE =W HE

1, R/B variance 28\ & 121, TEC proper @
SERLH B WIERALO 8B S WEMEMTHA DT » ?

2. ZOBEOHEESHREOEEILESL S DT
DTLEI»?

B & HINTIRRREEAS fiE =

1. BEAEYDEERT TFC DLEIEE 2O E
L.

2. FIRE, LCARBRESEEERREDE L.

g M BIERBERFEEIAR N B

1. disc proper REBEMOZEME, BH, REIO L
L HIZ% P Tz TT

2. ARE, ZABEESASND I LI, pres
tyloid recess A DIEEESIC X % chemical RER,
&5 disc RENWCAE L 2 b T aER i & % shear-
ing force 2 EDBEE L T3 LB E T4, L£EOFT
REbbeTEZLL LWL TT D,
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A Comparison of MRI and Wrist Arthrography in the Diagnosis of TFC Injury

Kaori Shionoya, et al.
Department of Orthopaedic Surgery, Nagoya University Branch Hospital

(Introduction) Although hitherto wrist arthrography has been the major modality used to
diagnose TFC injury, the recent enhanced precision of MRI has led to increasing attention being paid
to its usefulness in the diagnosis of TFC injury. In the present study we compared the usefulness of
MRI and wrist arthrography in subjects who underwent both procedures preoperatively.

(Subjects and Method) Of 320 cases undergoing wrist arthroscopy since 1989 at this hospital, 102
wrists that had undergone both MRI and wrist arthrography within the 3-month period prior to
surgery were subjected to this study. At arthrography cases with leakage of contrast material at the
distal radioulnar joint were considered positive and those without leakage negative. On MR images
the presence/absence of TFC perforations was noted. These findings were compared with the
presence/absence of TFC perforations at arthroscopy.

(Results) TFC perforations were present in all of the 35 cases considered positive by arthrogra-
phy. Perforations were absent in 61 of the 67 arthrographically negative cases (true negatives), but
were present in the remaining 6 cases (false negatives). Of the 47 cases in which perforations were
judged to be present by MRI the presence of these lesions was confirmed in 30 (true positives) and
their absence in 17 cases (false positives). On the other hand, in the 55 cases in which perforations
were judged to be absent by MRI their absence was confirmed in 44 (true negatives) and their
presence in 11 (false negatives).

(Discussion) All of the 6 false negative cases on arthrography had scarring adhesions of the
TFC in the wrist. A strong correlation was found between the arthrographic findings and the
presence/absence of TFC perforations (p<0.001), with a sensitivity of 85% and specificity of 100%.
Most of the 11 cases that were false negatives on MRI had slit tears or small perforations, indicating
the limitations of the resolution of presently available MR imagers. In contrast, in most of the 17
cases that were false positives on MRI thinning or elongation of the TFC was confirmed by
arthroscopy, suggesting the possibility of diagnosis of the TFC quality. Although a significant
correlation was also found between the MRI findings and presence/absence of perforations (p <0.001),
both sensitivility at 73% and specificity at 729§ were lower as compared to the corresponding values

Key words: TFC, MRI, wrist arthrography
Address for reprints: Kaori Shionoya, M. D., Department of Orthopaedic Surgery, Nagoya University Branch
Hospital, 1~1-20 Daiko-Minami, Higashi-ku, Nagoya 461, Japan.
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TE# o TFC i MRI & _E coronal &2 T2, TI,
T2, Proton density @ CEEEDOHFRICEESN

399 AFROHE TEHFREHN CEERSEE L Ty
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G, ZwiBbhaborate Uk, EEEEL
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& ES
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Positive DIEFIZ 72 <, EEATRIE TFC #ALOE R
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2 EEL LIS,

g2 M ERERKEERIE NEF R
1. DRUJ~OEEREAZBINUIZAHB & DFH
LT DT,

2. EEHEAL EHrs¥CrolmETLE
leak #FD 2B/ EBHBZDTIE?

3. RCIEE® 0%V 0SS 7 4 TITd LER
HIDOHEESFEL, DRUJEZLEBIITRLET.

B %
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WEF, T b ERERTE, disc OBRBIREL b
205 EERHBLOSWERWET.

B %

1. BuEOEAITHZD L SR LU THBY £95,
AT L TEB D 28 A,

2. BIELVB S & oL CCREC PD &0E
HAEBRCTEB 9.

B M
BEBREEERERIE LB #BF

1. BIEMER T false negative O THRETZLID
Z%2 o b,

2. radio carpal 2» & OEE#H @ high volume
injection T, false negative MW T 255 & DEEH
HD EFTHEFHOEARIZENL S b, 72, mid
carpal ~0 leak @DFI L QOFTERZEZ T 57,

H &

1. 2@l EL.

2. radiocarpal 2» 5D BAEAIZ leak 2375 WFE X
#2 ml, leak H 2HER, BRTREAECIGLT
EFEPLTHET.




HF£eE (J. Jpn. Soc. Surg. Hand), £12% #2585 219-222, 1995

TFCC 5o

E{EREHT & TR,

IR R A Y

B

(=t

e B bR G s 2]
B oE A
BSR4 R

£ H

E

Evaluation of the Triangular Fibrocartilage Complex Tears
by Arthrography and MR imaging

Makoto Sakai, et al.
Department of Orthopaedic Surgery, Hokkaido Kin-i-kyou Central Hospital

Arthroscopic or open surgical findings in 21 wrists with chronic ulnar paiful lesion were

compared both with arthrography and magnetic resonance (MR) imaging results to evaluate the

accuracy of the two diagnostic procedures in the detection of triangular fibrocartilage complex
(TFCC) lesions. Arthrography investigations were performed for the 20 wrists but one that had
allergy for iodine and MR imagings were performed for the recent 12 wrists. Arthrography and

magnetic resonance (MR) imaging were almost equaly useful for the detection of the TFCC injury

and their injury sites.

F € & I

FL7E X TFCC #B4 @ 1= plus variance #1235 L
TEERINBEEEE L L TR BERET i —F&
% BIRLTE R B, TRTCOFMFNIT DV THE
CEAEIEE ETT >, BE 2 B L TFCC ICFIFERE 2
27 B EDTNTEGHRUEREE L &, SEE
TFCC #2{8 wx 3 2 Ml o E 2 & FMATR L »
U BEERSERr 2% ot U iSO/ RIME & 2 ORI
DWTHRET L7z,

b o) 2

SEE X 199048 7 B 5 1994 £ 9 B % T D TFCC
BEOFEMIT 20 £ 21 FEEET L L, PIERIZE 741,
130, FHIEDSIZ 16 F55 67F, 36,
HETOERERIRIZ 2 » A5 24, FIH14ES8 » H,

BRI 6 » B0 6 4455 4 H, T2
2 ATHol, ZEORERE L THESL»RIMEES
HTsHDX12F, ﬁfE?LZ)fJ\ﬁHﬁf)%\@t%x X
72bDIFIFTho T,

TFCCHREDZIIZEL TiT> T A EEZH &
LT, B X-P k2, FESEEREREEEI
TVvnE—EFT 5 1EEEWI 19 4] 20 FRAAT
vy, MRIEEED 124812 Fwwxf L Tirot.

TS ORE R EEET CEEFRE MBS
OEH» SERFEFEA LB, BLIUA VA%
Mz TwEEfT-o 7.

FERFRE UTSEMRE L, FHEONSRE LD
i TFCC @ disc proper § %t TFC OEHEI O &3
T LML, TFC RAIOTEGZ W UEEAIOR
H, EMEREE (LT DRUD ~0OBEFIORET
5,

Key words : arthrography, magnetic resonance (MR) imaging, arthroscopy, triangular fibrocartilage complex.
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PREGEHC RS RSB, 2 » AR EERRETT 2
B, FIFRETER L 2w, 2 512 zero £ L plus
variance TH 2% BWL#EE L Tw3, SEO 21
FOFMOWRIE, REEEEUIVMERTLE D
H19F, TFCOREGMDH ETo12 DN 1 F,
TFC OV O A 2T/ b DB 1 FTHo 2. FH
HF I 2T WHEERM R L 7.

# ES

1. FnafEiE

Cooney & OFFFMEAETMEY KD EEH 3 F,
B 10FE, AR 7F, Fas1FTHY satisfactory
EEaNATBER 21 FR200F o0k,

2. EHHZHOKR

B4 X-P CiXulnar variance DB 0 2 5 +4
mm, ¥¥4+1.7mm TH-o7z.

FREMEEZRETCIREAORE 2RO IHITIRF
HIFr R CEBIC IR & WA i i e 2B
B, BETHL L TRPoTRAIOKZE 2 F i
7o, REIOEE 2FEdiz 6 I TIIFHRT R Tl REA
R ERDH b DY 5FT 1 FRERCIIEMOK
ZERWW iz, DRU] ~OEERIORL 272 5411
EIC BT RTEMOKMAED A TH -7 (Table 1),

MRI CTBEHEID A OEZ L 2 L7 6 Bl T2Fl, B
CWEEPRD N, 1l RAOHAOEH2RD .

REIOADWHEEZE LT 4FITIR 481 bEBICR
flw BEE2FHD L8, 1FEROREOESHE A,
B, RAXbcHEbh t2R L 28T 2HE
b REIOEE VS Tlk7e o7z (Table 2),

B2 OREOEEER, FHESE CHEERME
EHTENETHOL ORIFHI2FETHD,
MRI CREEHMEEECENETH> 72 b DI 12
Fh8FEThHo7, BREIOKEIZ DV TIIHIEEILE
2179.0%, MRITIZ88.9%, REEFRZI L5 b
100%, IER2RITER 93.3%, MRI TIX 91.7% & 121
[FAEOBRTH o2,

REIOEZE DWW HBIEILERE T 71.4%, MRI
TI380.0%, MEEIIEF T87.5%, MRITIE1.4
%, EZEITEZT80.0%, MRITIHT75.0%TH-
Jz. RN 2w Tk FREERER T false negative 45,
MRI T false positive 3 RE WHATH - /e,

% =

W, FEGREACKE2E T 5KEL LT TFCC

(Triangular fibrocartilarge complex) 23EH&H
BB RIEEORR E 2> TE T2, Palmer 52 33
WL &I EFORELOSE YLl L
w2z 5, TECCHEBEDNRTORIIL £ 3 RIE L5l
CBERE»SNR YOS EEETH S, LrLE
WEHEEL, S5IINGEAHEIET 5 L CHERR

Table 1 Arthrography (20 wrists)

surgical finding
arthrography finding tear at the radial side tear at the ulnar side
of the TFC of the TFC
abnormal finding at the radial 9 9 o 2
side of the TFC
abnormal finding at the ulnar 6 1 5
side of the TFC
leakage into DRUJ 5 5 0
Table 2 MRI (12 wrists)
surgical finding
MRI finding tear at the radial side tear at the ulnar side
of the TFC of the TFC
abnormal finding only at the 6 6 1
radial side of the TFC
abnormal finding only at the 4 1 4
ulnar side of the TFC
abnormal findings both at the 2 2 0
radial and ulnar side of the TFC
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Clinical Results of Surgical Treatment for Triangular
Fibrocartilage Complex Lesions

Sadatoshi Kato, et al.
Hokkaido Orthopedic Memorial Hospital

Symptoms attributable to tear of the triangular fibrocartilage complex have been treated by an
operational procedure of the partial excision of superficial layers of the articular disc.

Forty-five patients with lesions of the articular disc of the wrist joint were treated with this
procedure. The age of the patients averaged 33.6 years. Follow-up averaged four years and seven
months. All cases were devided into two groups. Group A (22 cases) included the patients with
more than 2mm ulnar plus variance. Group B (23 cases) included less than 2mm ulnar plus variance.
This study was aimed to evaluate the differences of clinical results between group A and Group B.

Clinical results were evaluated by the follow-up criteria; pain, range of motion and grip
strength. Relief of pain was well obtained in the wrist treated by our way of procedure in both
groups. However, group B demonstrated better clinical results than group A. Indications of the
partial excision of superficial layers of the articular disc were investigated.

L &

TFCCHEEORESEHEIN S I OINT, Rk %
DABHERIZE T 2R RENIHRE I N B2, £FE
W A REEE LT, EES—B L T, TFCC
A RENCBTET 5 TFCC KRBT/ VIRRTT = fifT L
T&7:, L»L, ulnar plus variance DEE A X
WG WX TFCC DB Tk, REEHEN 2
Mx 2 BERSHrEPPECHEL LS,

4Nt TFCC REHSVIRRM OB & BHR 2~
3 HIT, FHHEF% 2 mm B EO ulnar plus vari-
ance #E T A L 2mm KO I T TN EBRKE
LIz,

HWREF & LU HE

BED 8 FRlic TFCCHEB L2 h, Uit
TFCC RBER-VIRRT & 51T L 72 103 B, #i7ee 3 &
PLERBEAL 72 65 Fldh, EBMEE LG 45 fle#HE
e Ul EFIORERIZE © 29 61, 20 1 16 Bl, Fiff
RRESIT 1555 65 F, T 33.6 FTH 2, iEKRFE
ByroFME cOMIZ2 » A» 5 84E, T8 42
AThol,

ulnar variance DEEBHBREICS 2 2 FE%H
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Key words : wrist joint, ulnar variance, triangular fibrocartilage complex
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Brict - TBIETE R IEE Y 5. H59, RIS TFCC BESRAICECLHEE,
ZOHRETHEE® open T 52 EICLk T, TFCC WiZ L 7> flap RIEE L 72 I 28 carpal bone 2 &
DIEGE T OEMEL VBET 2 2 LOAEEL K 5, L CHESEBEE L 288085, £, FEE
TFCC 0iEE»3 5> i, disc proper O—if% DER, EABERIC, WL TFCC &% ith
meniscus homologue DEBE% Z < X 5 wYIRT 3, PRI > CTEBPEC B HTER I LTV 39,

Z DI, prestyloid recess FIFICFET 2 1B b Hf¢
TYIgT 5., FHRFRcER T FESz8» L,

ulno-carpal joint iZ4 Y E VXY M BEL RN
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=

i EERE S AT 22D i,
REEOHMzHEL Uiz, HERCERESRR
WAL H O ABETIT 22 Bl 1841 : 82%, BEET

7

3xEA»PS6 %

23 G 2161 1 91% TH Y, BEOSENPPEN
Tz, ABIET» EMTCEREEGORSMN, ¥E Fig. 1 Method of partial excision of TFCC. Rupture

ROEHFEIMRELTE D, MMERELRATT,

BRI REEFEN 2 LEE L,

of the triangular fibrocartilage complex can be
treated by open surgical partial excision as
illustrated.

Table 1 Cases

Group A Group B

(UV : above 2mm) (UV : below 2mm)
Cases 22 cases 23 cases

(male : 15, female: 7) (male: 14, female: 9)
Average of 4 years and 3 months 4 years and 9 months
follow-up

* UV : ulnar variance
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Clinical Evaluation of the Arthroscopic Partial Resection
and the Ulnar Shortening for the TFCC Tear

Toshiyasu Nakamura, et al.
Department of Orthopaedic Surgery, School of Medicine, Keio University

Each of 40 patients (male 20, female 20, right 18, left 19, bilateral 3: average 32.9y/0) who had
a diagnosis of the TFCC tear by arthrogram, MRI and arthroscopy, and who had either the
arthroscopic partial resection or the ulnar shortening operation, was researched to evaluate which
operation method was exceed and to reveal indication of the arthroscopic partial resection and ulnar
shortening. The arthroscopic partial resection operation was performed to 19 cases of TFCC tear
who had ulnar null variance. While the ulnar shortening was performed to 14 cases of the ulnocar-
pal abutment syndrome who had exceed 3 mm ulnar plus variance with TFCC tear and 7 cases of the
TFCC tear who had ulnar null variance. The average follow-up period was 21.4 months. Clinical
evaluations of both operation were performed with our clinical points evaluating relief of pain, range
of rotation and stability of the distal radioulnar joint (DRUJ). And the relief period of chief
complain of both procedures were researched. Total clinical results of the arthroscopic partial
resection obtained 7 excellent, 6 good, 5 fair, 2 poor and of the ulnar shortening gained 16 excellent
and 7 good. The relief period was early in partial resection and late in ulnar shortening. Other-
wise, 7 cases of the partial resection had no relief of chief complain within 6 months. These clinical
poor cases had instability of the DRU]J, but same cases that had instability of the DRUJ under ulnar
shortening got good clinical results.

From these findings and our suspension theory, the ulnar shortening that increase both stabilities
of the ulnocarpal and radioulnar concomitantly decreasing pressure on ulnar side of the wrist, was
indicated to the TFCC tear with instability of the DRUJ. Otherwise, indication of the partial
resection was for only tear of the disc proper not to have instability of the DRUJ.

HLAVONTWEYS, ZOERNLT L LEERT,
REETWmD 5, —F, bW SIEEEHRE L
FEMEET TOZAREREES BB TR & D W BN LB FMEESAZ wE WO X
(UUT SR TESIRM) 13 TFCC B8 L Ui HiEHzc 00, ZOWMBREIETTHL, 202

& L &

Key words : arthroscopic partial resection, ulnar shortening, triangularfibrocartilage complex, suspension theory
Address for reprints: Toshivasu Nakamura, M. D., Department of Orthpaedic surgery, School of Medicine, Keio
University, 35 Shinanomachi, Shinjuku-ku, Tokyo 160, Japan.
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Table 1 Clinical results of the arthroscopic partial resection of the TFCC

Case Age Sex |R/L Cause Pro/Sup Pain Instability | Follow-up | Results Not cured
preop. postop. |preop. postop, preop. postop, Mo. in 6Mo
1 28 F L | TFCC tear | 70/60—90/90 | ++ — — - - — 38 Excellent
2 46 F L | TFCC tear | 90/90—90/90 | ++ — — + - + 36 Good recurred
3 44 F R | TFCC tear | 90/90—90/90 | ++ — — - = = 30 Excellent
4 26 F L | TFCC tear | 90/90—90/90 | + — — - - = 30 Excellent
5 43 F R | TFCC tear | 90/90—90/90 | ++ — + | ++—++ 26 Fair not cured
L | TFCC tear | 90/90—90/90 | ++ — ++ | ++— ++ 26 Poor not cured
6 29 F L | TFCC tear | 60/70—60/70 | ++ — + | ++—>++ 20 Poor not cured
— Ulnar shortening
7 25 M R | TFCC tear | 90/90—90/90 | ++ — + + =+ 19 Fair not cured
8 20 M R | TFCC tear | 60/70—90/90 | ++ — — - > = 17 Excellent
9 32 F R | TFCC tear | 70/60—90/80 | ++ — + + =+t 15 Fair not cured
10 20 F R | TFCC tear | 90/90—90/90 | + — — + -4+ 13 Good
11 25 M L | TFCC tear | 90/90—90/90 | ++ — = + - + 12 Good
12 44 M R | TECC tear | 45/60—45/60 | ++ — + - = = 12 Good
13 45 M L | TFCC tear | 70/60—90/90 | ++ — — - = 11 Excellent
14 30 F R | TFCC tear | 70/60—90/90 | ++ — + + - + 11 Fair not cured
15 46 M L | TFCC tear | 90/90—90/90 | + — — - - = 10 Excellent
16 41 F R | TFCC tear | 90/90—90/90 | + — — -+ 10 Good
17 47 F L | TFCC tear | 90/90—90/90 | ++ —» — + - = 9 Excellent
18 24 M R | TFCC tear | 70/60—70/70 | ++ — + + - + 8 Fair not cured
19 21 M L | TFCC tear | 60/70—90/90 | ++ — = + - = 7 Good
M: male F: female L: left R: right
Clinical evaluation score
Pro/Sup 160-180 4 Pain — : none 4 Instability — : not loose 4
(deg.) 140-159 3 + : mild 2 + : dlight loose than the other side 2
120-139 2 + : moderate 1 + : loose than the other side 1
100-119 1 ++ : severe 0 +t: severe 0
-99 0
Excellent 11-12 Good 9-10 Fair 6-8 Poor -6
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Table 2 Clinical results of the ulnar shortening
Case | Age Sex | R/L Cause Shortening | Pro/Sup Pain Instability FO%;JIW*UD Results
0.
preop. postop. |preop. postop | preop. postop.

1 17 F L | Abutment 7 90/80—90/90 | + — — | — - - 72 Excellent
2 36 M R | Abutment 5 90/90—90/90 | ++ —» — | — - = 60 Excellent
3 28 M R | Abutment 7 45/ 0—-70/60 | — — — | — - - 46 Good
4 42 M L | TFCC tear 4 90/90—90/90 | ++ — — - 42 Excellent
5 60 F L | Abutment 5 70/60—90/90 | ++ — — | — - = 42 Excellent
6 29 F L | Abutment 4 90/90—90/90 | ++ — + | — - - 30 Good
7 14 F R | Abutment 7 80/90—80/90 | ++ — + | + - * 30 Good
8 17 M L | Abutment 5 70/60-90/90 | ++ - — | — — —| 24 | Excellent
9 23 F R | Abutment 6 90/80—90/80 | ++ — — | + - - 24 Excellent
10 30 M L | TFCC tear 3 90/90—90/90 | + - —| - = 20 Excellent
11 21 M L |ChELFr 7 80/60—80/80 | + — — |+ -+ 20 Good
12 25 M R | TFCC tear 3 90/90—90/90 | + — +4+ - = 19 Excellent
L | TFCC tear 3 90/90—90/90 | + — ++ - - 19 | Excellent
13 36 M L | TFCC tear 3 90/70—90/90 | ++ — — | + - = 16 Excellent
14 29 M R | Ch.E. L Fr 3 45/60—90/90 | — — — | + - - 14 Excellent
15 19 M R | Abutment 5 90/10—90/90 | ++ — + | — - - 12 Good
16 47 M R | TFCC tear 3 90/90—90/90 | ++ — — | + - = 12 Excellent
17 44 F R | Abutment 5 80/70—90/90 | ++ — = | + - = 10 Good
L | Abutment 4 80/70—90/90 | ++ — — | £ - - 10 Excellent

18 33 F L | TFCC tear 3 90/90—-90/90 | ++ — = |+ - —| 10 Good
19 51 F R | TFCC tear 3 90/90—90/90 | ++ — — | ++ - — 9 Excellent
20 21 M R | Abutment 5 70/70-90/90 | ++ — — |+ - - 9 | Excellent
21 61 F L | Abutment 5 60/40—90/90 | ++ — — | — - — 8 Excellent

M: male, F: female, R: right, L : left,
Follow up Mo.: follow up month

Pro: Pronation (deg) Sup:

supination (deg)

Abutment : ulnocarpal abutment syndrome, Ch. E. L. Fr: chronic Essex-Lopresti fracture

1041 11 SFREH, R-BRMEE 136 15 FEMTh -7,
WO REMITT T UGRECW 8 9 FEF TR
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Thote, BREGEIESVBRECEET, B6, T
5, Ta27T, REEHGHTIEELS, BT7Th-o

(Table 1. 2).

FEROCERAR X, #i 6 » BUAWEROMNEL 7-
b OFEAYIRREE 13 B 13 FEI8T, R BEMEHT 23 58
fieflthbot. 2O3%, 25 BUARHELE
BT 10 61 10 FEHI OB TH > T2, WA
®6 » AU EEBLTHEROBBEDBES Wiz h -7
b D REAIREED 6 017 FEHOS A SR, ¥
Jz, BETEHSVERMT—E, B0z L7- 138
B CEROBRE A2, IS5 OEETEHOUIRRE
FERABOTN LM AFREEEZEL T, &5
i, SFRTESUVBRMCRETRT 1 FRHRREE

fEfT B L, EROBESTSNI.

.

Bl

fEHI 14 (Table 1) © 302, Zofk, null variance
#H TFCCHBBOHITH S, RBHEKRTREL, HFH
&ifE, BN 70°, B4t 60° DRIEHEGIER, DRUJ TN&E
DR L7 72, BHETIER, MRI 2T LI L
%, TFCCEE %R L7 (Fig. la~c). ZEHS5 »
AT 2T, TFCC disc prper @ silt tear
& probing IZ & 3 FEEG R /2 (Fig. 1d), FEERE
#H Tz disc proper @ slit tear A OZAYIR: £ 170

(Fig. le), ATEMEEIR & BINSREEIIHEE L7225, R
JBES test TDEHZERE & HAREIAIEDOER, T
REMRFELKEL koo, BREERTTHD,
REEHITOEINE FEL TS,

£ 10(Table 2) : 30 =, B, 2 mm plus variance
OE TFCCHBEHITH 5. EBHTCREL, FHEH
RO LT, IRENCERE O DRUI AR EH 230,

31—






FRAMISHR T TFCC ER-VIRRAT ORRET 231

TFCC O suspension X 1ZHF T % 3°, disc proper
ORIEDET b - T, DRUJ] REEHEDOUEITE
SNz, Liedi-> T, TFCC OE Uk D #EEH 1 3F
OB T2 & T WHEHICRATEZS S, £72,
disc proper DYIER B H/NRC EEDDHRETH 5,
Vs LIFER TEAS VR IEENZ AR
£ &3k 9% DRUJ FLERERET 2 EFMCEE X §,
Z DHEIL 3L E M abutment 7% V> disc proper
DEEOHICREEND EEZ TS, —7F, REE
T TFCC @ suspension #15E 2 H®, DRUJ R~
EMEETEFADHCE R VES.

4 & &

1) SERTESUKREERBEBMERITL L
TFCC 1815 40 B 43 FHEEOHIREGE, k1AM
% HOBRET L7z,

2) SEHRTEAURE, SERE TR BERENC
2500, BRIFCEROEHESESA 605D,
Z OB RIFTH o T2,

3) SR TES IR OEESRFIE DRU] REE
HREHRIBOBELoT, IO ELOFEETE
S4Bk 1: DRUJ REEM* 23 2 TFCC B Z#
&7, disc proper BEDEED A HEIGHRE S 1, X
212 % QYRGS MR wENNRIC & £
DB ENEE LY, —F, REEEHT TFCC o
suspension IR DE Lz & Y DRUJ T&E/”%* & %
75 TFCCHEE DML L% 2,

X [

1) EH—E i SET TFCC Ui, OS NOW,
8 :106-113, 1992,

2) PREE i REEETOME. BFSE, 11
206-210, 1994,

3)  HhiRER | FRIE = ARETCE OB 0 B X
USRS OISR, HEREE, 69 1 168-180, 1995

4) Osterman, A. L. et al. : Arthroscopic treatment of
TFCC lesions. Hand Clinics, 7: 277-281, 1991.

E ™ JLEEAFERAR =R 3
AEOHBEEHHATRELZZDT, HTFLbIns

PIRT 223D T2 L0 TRELH EELTE
7.

m %

PUETziE, TFCCHE & % L EFEEORAN
Ao, bbLOFEGELEILLCVWELLE, &
&l LR DFER, FEk@ D RAgZe L ERE I RE
SN ELEEZ ET,

L# L, abutment ®7v>y TFCC {83t L Tidig
MR E D ICHEEL DY DISCOEEDZ W DR,
DRUJ OFRZEE/ED 2> b O W IX SR TE S Gk »
RO TTH, BEPREZEEDH 2 TFCC EFIIX
REBEMHEITINE LB0ET,

" M FRF OSBRI w

DRU] D FRLEEBEIZOWTED IS HELTE
53, BEAT luxity OBWANE D, MM
LB HOh, KEEF->THIbDROMKEH T TH
LW Bbh s,

B %

DRUJ OFZE BB & DB TIT>o T & T,
Fiz, MAGIOBERIHKTERCOTHERICL 2
disc DEMGEFLEELTVET,

g M RS Y% IEER

TFCHEEIZ & 2984 &, ulnar impaction 12 & 295
HERMENTIE, ESEBI N TV E T,

ZRREEVELRBEDL->TL 3L Bbh, BEICk
b0 LT TFCHAUIEET > T RIRIE 2w
EEZET.

| %

abutment & TFCCEEDER 21, X-P, A/G,
MRIPERHEHE 2 £, ERMICE, TFCC BEDH
FRRESNAFIC L 2EBERL W ERLE TN, 3o
EDELLAEZEZWERVET, £4FAY abutmant
XL TEA IR IR R EBnE T,




HF<§ (J. Jpn. Soc. Surg. Hand), #12% 25 232-236, 1995

FRIM = ARRERCE RS O MR RRRES

—— 58 2 ¥k Disc proper OIS —

BIEERA Y R R RE
oA B OR-R #®
WA T R H—HB
O oW A

Histology of the Triangular Fibrocartilage Complex
— 2nd. Report, Microstructure of the Disc Proper —

Toshiyasu Nakamura, et al.
Department of Orthopaedic Surgery, School of Medicine, Keio University

Histology of the triangular fibrocartilage complex (TFCC) has not yet revealed. Further the
microstructure of the disc proper, fibrocartilage disc of the TFCC, has not clarified. Since 1993, we
proposed suspension theory, a functional model that could be account for the function of the TFCC,
from our anatomical and histological studies. From this theory, distal of the disc proper had a role
to support the carpus and proximal of it had to stabilize the distal radioulnar joint cooperating with
the triangular ligament, therefore microstructural difference between the distal and proximal surface
of the disc proper would be suggested.

5 wrists (22-94 y/o, right 3, left 2) obtained from 4 fresh frozen cadavers were serially sliced in
coronal plane. The staining methods were Hematoxylin-eosin and Azan staining. After checking
three dimensional structure of the disc proper of the TFCC from the serial slices, light microscopic
studies were performed at the dorsal, central and volar slices of the TFCC in coronal plane. The
three dimensional structure of the disc proper was triangular disc-like, radial wide and ulnar narrow,
and ulnar side of the disc proper was splited towards distal and proximal. The proximal ulnar part
continued to the triangular ligament, vertically arising from the fovea of ulna, while the distal ulnar
part continued to the meniscus homologue which was ulnar internal sidewall of the TFCC. The
distal surface of the disc proper consisted of both much cartilagenous matrix and cell, and seemed
almost hyaline cartilage. Otherwise, proximal surface of the disc proper consisted of less cartilage
cells in much fibers. From these findings and suspension theory, we suggest that the distal side of
the disc proper was under pressure from the ulnar carpus, changing to the hyaline cartilage-like,
while the proximal side of the disc proper was remaining of fibers to support distal radioulnar joint.

TFCC O#fe % 510 HiHH L3 % suspention theory
ZIRIE L7z (Fig. la). & theory & TFCC Tl
bhbhid Ik CEFEH=ARMREESE B &hddisc proper DRI FRE2XHT 2
(TFCC) O¥REMEEN, HBFH BT, 5, hammock #EDET, F&AFERET, REE

& U &

Key words : triangular fibrocartilage complex, disc proper, histological structure, suspension theory
Address for reprints : Toshiyvasu Nakamura, M. D., Department of Orthpeadic Surgery, School of Medicine, Keio
University, 35 Shiannomachi, Shinjuku-ku, Tokyo 160, Japan.
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Fig. 1 a. Suspension theory.
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ligament

disc proper

triangular ligament
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b. Schematic illustration of the three dimensional
structure of disc proper.

The TFCC is separated into 3 components, proximal (triangular ligament), distal (hammock structure), and
ulnar (ulnar collateral ligament). The triangular ligament stabilizes the radius to the ulna. The distal carpus
as the central column suspends the hammock structure which surrounds and supports the carpus. Then, the
hammock structure hangs up the origin of the triangular ligament, which can be verticalized and easy twisted.
Twists of this part allow smooth rotation with little deformity of the disc proper. The UCL suspends the ulnar
side the TFCC and deviates in pronation and supination. Local defmities are absorbed by the loose internal
tissues of the TFCC. Since these three components of the TFCC or suspended each other, stability of the ulnar

side of the wrist can be achieved.
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(Fig. 2).
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Arthroscopic Wafer Procedure

Toshihiko Imaeda, et al.
Department of Orthopaedic surgery, Branch Hospital of Nagoya University School of Medicine

Twelve patients with ulnocarpal abutment syndrome (UAS) underwent arthroscopic wafer
procedure (AWP) since 1991. Ten patients were observed beginning at six months postoperatively
and constituted the basis of this report. The average follow-up period was 13 months (range 6-22
months). There were 6 males and 4 females, ranging in age from 25 to 54 years (mean, 38 years).

Arthroscopy was performed using Wipple’s method. AWP was performed by inserting the
arthroscope through the 3-4 portal and inserting operative instruments (blade, punch or motorized
burr) through the 4-5 or 6R portal. TFCC was first partially removed with a blade and basket punch
through the 4-5 portal. The ulnar head was then partially removed with a motorized burr through
the 6R or 6U portal. Cartilage and subchondral bone of the ulnar head was resected with the wrist
from supination to pronation.

Kido’s criteria was used to evaluate the results of AWP. Five wrists were excellent, three wrists
were good, and two wrists were poor. All but the two wrists with poor results had no or mild pain
and a negative ulnar stress test. All but the two wrists with poor results increased the range of wrist
motion after AWP. Their average ulnar variance had been positive 1.1lmm (range, 0-2mm) preoper-
atively and were negative l.4mm (range, 0.5-2.5mm) at the deepest level of resected ulnar head
postoperatively. Two wrists with poor results had ulnar positive variance (average 2mm) before
operation and also ulnar positive variance (average 0.5mm) at the deepest level of resected ulnar head
after this procedure. From this clinical data, the wrist with ulnar negative variance after AWP
tended to have a better result than that with ulnar positive variance.

Arthroscopic wafer procedure offers the benefits of a minimally invasive procedure and earlier
return to work as compared to an ulnar shortening osteotomy. It is more technically demanding to
remove the ulnar head in the condition of negative ulnar variance at the deepest level of the resected
ulnar head.

Key words : wrist joint, arthroscopy, wafer procedure, ulnocarpal abutment syndrome
Address for reprints: Toshihiko Imaeda, M. D., Department of Orthopaedic Surgery, Branch Hospital of Nagoya
University School of Medicine, 1-1-20 Daikouminami, Higashiku, Nagoya 461, Japan.
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TFCC DZEMEWZH % >3 Ulnocarpal abutment
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PR LTz, ho—FlEizfE & D KRESFEFE L IE
BT, fiFET® ulnar variance 28 1 mm, &0 Z iz
0.5mm TH-o7z.,

FRRFEFO2E I FHEBTEROKEI A SN iz,
F 72 2 5 OHTHT ulnar variance 25 0 ~ 2 mm (¥
1.1mm) T, MRUERHERO ulnar variance 1k —
0.5~—2.5mm (¥ —1.4mm) Thol. FEFRE

FETIATET ulnar variance 123 2 mm, i EIEY
EETE O ulnar variance [&3# 0.5 mm T#H - 77,

iE Bl

FEF 4 D52 F &M FRO L WATHEERAIERE
%z, YUEEZE2 U/, Ulnar stress test TFBLR
HEBEIHFEL, BV N CEETH 2 mm D
ulnar variance #7~ L 72728, Ulnocarpal abutment
syndrome #5¢- 7 (Fig. 1). HEEZICER T 27
&, FEHREIT o7z, i 3 -4 portal 5 OFEHR I L b
TFC O EEE L & 223w (Fig. 2), 6U portal 205
ORI & D ARB O fibrillation Wb 727> 0, &
T Wafer 3% 217> 72, 3-4 portal »» & TFCC @
AR %27, EOREBZOWSYVR LT

(Fig. 3). REBEUVIBREOBER 3HF A 4 mm TH - 7-

(Fig. 4). TR 2 » AETEBEL L, HBICERL
7o, Wi 164 2 AORST, MEFHIRETH S,

Fig. 1 A 52 year old female suffered ulnar wrist pain.
A-p view of x-ray showed 2mm ulnar positive
variance.

Fig. 2 a: A view from 3-4 portal revealed that TFCC
was worn and ruptured.
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Fig. 3 After arthroscopic wafer procedure, a view
from 3-4 portal revealed that TFCC was par-
tially resected and the ulnar head was also
partially removed.

Fig. 4 After this procedure ulnar variance at the
deepest level of resected ulnar head was nega-
tive by 2mm. She was free of pain after 10
weeks and returned to work. 16 months after
this procedure this patient had an excellent
result.

=4 g

TFCC DfEEMERZES ulnocarpal abutment syn-
drome? I5t3 B IGHEE & LT, RBEMHEM® Wafer
EREToND,

Z @ 5 b Wafer ¥ 1 1989 4F 12 Terrono % Fel-
dont REFEL - EH T REBEWBSVRNTH D, ul-
nocarpal joint DEE & 812, TFCC B & {7k
REAHOBRFEEHN L L D TH S, 86K
Palmer & 1990 i85 T Wafer 39 2FE L, {3k
0 Wafer & D BEEB D2 EHEL TWT, TFCC
FHEMZO Class 2C KHIELH 2 E L TW5, Lol
INETIDHEERSDTH, & FEoHEKREEGIE

A42N

F BT Wafer 32517 9 B R'EE O YIBR &
ERPETIT B H O Wnorowski® 512 & 5 EE T —
& Lz, T b TFCC OESIk & R EEIKE
OB/ 2 /3 OYBRETZETSRBENMTbRS &
HEL TS, Ll I OEEY 7V ONMET ulnar
variance ¥ +1.2 mm T, MO Fi b ER
F7IADEFETEb> Tk, L IA8EL O
EEE 2 & 132 UIBRERE T O ulnar variance 23%
A F AT Lo TEFNC IR AR B & v 5 E M 28
Btz H6- T, BET Wafer %2175 B2 IZHiaR
B EYIREEER O ulnar variance 28 4 F AR 5
L3 HIRT 208 L WEEZ BNLD,

$AAT Wafer ZDOFAMT#IG L TFCC DEEREHD
3% Class 2A 55 2C¥ T, ulnar variance 77 X
2 mm £ COEFITH S, ZhicstL, REGHENIE
ulnar variance @ FfRiE 72 <, Class2A 25 2D (T
OFEFITHY, BRE—FEORFEEZMD TS,

FEHT Wafer 3513 R BN & EERFMERESD
%, MBANEESTET, HSERPE L, BE
BELTERERZWEWIFANH S, UL, &
HF Wafer %13, FfizE3 22k, 77X 2 mm
& VK& 7 ulnar variance XL CREEZEL, 7
Z A 4 mm LA E® ulnar variance X33 % HG %
WO RIS RERD B, #OBE, REEEEY D
S E 5,

ST BB R BRI T, FiifRE
WL, MHENEE D FET, HEERLFELHER
WH3, FEEOEEL LU TRYBREER O ulnar
variance WA T AR 5 XS CRBEE2UKRT 3
WEXH L, F e ulnar variance 2875 A 2 mm BL
L OEFAOBERNROBIRICH > TIIEERZET
5 EBbihi.
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Y REEVIBESSER, B DA BT BT
fiiie (FabbEL) B2LITBELTVWES, )
FROBES R 70 -7 CRYUBMMTE 4. MHXP ik
BoTBDEEA.

2. Hemiresection arthroplasty & iZ 2 7% b,
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A Clinical Study on Trigger Fingers with Flextion Contracture of PIP Joint

_ Masaharu Makino, et al.
Department of Orthopeadic Surgery, Saiseikai Niigata Daini Hospital

The authors have called our attention to the trigger fingers, continued pain, swelling, and flexion
contracture of the PIP joint, after sectioning of the flexor pulley. This study shall attempt to
delineate characteristics of these, comparing them with other uncomplicated trigger fingers.

Surgery to the trigger finger was carried-out on 121 digits, in 115 cases, in the last eight years.
These were divided into two groups;

Group A : completed treatment in two weeks. Sutures were removed without any complica-
tions.

Group B: continued pain, swelling, and flexion contracture of PIP joint more than two weeks
after surgery.

Affected digits, preoperative flexor tendo-vaginography, pathological findings of harvested
flexor sheath, and outcome of these two groups were compaired.

Affected digits. Group A involved 76 thumbs (42 right and 34 left), 5 index (2 right and 3 left), 14
long (8 right and 6 left), 9 ring (5 right and 4 left), and no little fingers.

Group B involved no thumb, 3 index (2 right and 1 left), 11 long (7 right and 4 left), 3 ring (right),
and no little fingers. Thumbs were markedly affected in Group A. However, none of the thumbs
in group B was affected. Group B involves more long fingers than do the others.

Flexor tendo-vaginography: 15 fingers in group A and 6 in group B were examined. No
obvious differences in the degree of narrowing were observed in either group.

Pathological findings: 6 and 4 specimens were examined, from Group A and B, respectively.
No differences in character were observed.

Outcome : All cases in group A satisfactorilly completed treatment in two weeks. A follow-up
study of 11 cases involving 12 fingers in Group B (follow-up period of 4 months to 6 years) revealed
a number of peculiar clinical features; All fingers had mild, 5 to 20-degrees, flexion contracture of
the PIP joint preoperatively. Triggering subsided immediately after sectioning of the proximal
flexor pulley. On the other hand, pain, swelling, and flexion contracture of the PIP joint worsened
after surgery. Pain and swelling subsided in 6 months. Flexion contracture of the PIP joint in 5
fingers was subsided at the same period of pain and swelling, but in 7 fingers less than 20 degrees
painless contracture was continued.

Discussion : Pathogenesis of the contracture was still unclear. But, the author think that it
would be logical to discuss as follows: Preoperative tendo-vaginography revealed no narrowing of
flexor sheath at the level of the PIP joint. Triggering subsided immediately after sectioning of

Key words : trigger finger, flextion contracture, PIP joint
Address for reprints: Masaharu Makino, M. D., Department of Orthopaedic Surgery, Saiseikai Niigata Daini
Horpital 280-7 Urago, Teragi, Kurosakimachi, Nishikanbara, Niigata 950-11, Japan.
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flexor pulley. Based on these facts, flexor tendons and sheath might not responsible to flexion

contracture of the PIP joint.

Extensor lateral bands are forced palmar and dorsal shift by triggering, and could be followed
by mechnical inflammation around them. The inflammation could cause adhesion between the joint
capsule of the PIP joint and extensor apparatus and transverse retinacular ligament. Depend on this
hypothesis, it could be understandable that the symtoms worsened after surgery, and reduced by

subsiding of postoperative swelling.

i £ & I

HH OIS © 2 LR R T LR, BREE
BHEELIZIZS b o T HRFIEOKER U PIP
BIETDEEEE O T EhHiE N R ¢ S ESIN D B Z L icE
FRRTE, AL TE .,

SEZN s DEFOEEEZHES Y 5 BRI THE
DFMBIOME £1T - 1D THRET 5.

EFI R U F &

1987 £ 5 1994 £ F iz 115 f 121 $5 i FHi £ 1
Tl 202 5MEERIcMER < BB kR E
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4.3 L FREICHETH -T2,

RBEIED S bhiF. Group A TIHEHES 42 7 34,
TIEE2ES, A8 EG, BIEE54A4, /MEO
Thoiz., G.BTREEIEI, mEE2E]L, FHAT
4, BIEE3IE0, /MNE0THo7. Group A TiZ
BESEANIZ S I L, FhEL G B TS
BEORWVWIE, BFCHVWIE, RUHEIZEW T
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AR EZFE. Group A, B#FhFh 151,
6 FWCHEAT L7, T3 &, G ADAR ST PIP &R
HESE % E 3 % G.B T b B¥IREHE I % OFNE
WHRRLTED, PIPEAEIVSVIERATHR NS
EDSbhroTz,

BWHEENA. G A, BEarn 61, 4i508EB
PEEL T, &4 OBXTHAEBORE, &, %)

Fig. 1 Flexor Tende-Vaginogmphy
a: Group A Lt Long Finger
b: Group B Rt. Index Finger
No Narrowing of Synovial Space at the Level
of PIP Joint
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PIP REGIE s FiE 2 Pl & 3 2 RS OfE

243

All symptoms were ceased, excluding flexion contracture in less than 20 degrees of PIP joint in 6
months after surgery.

M/F | AGE FINGER PREOP. DURATION of REMARKS
CONTR. PAIN CONTR.
1 F 45 R. LONG 10 3 MS. 3 MS.
2 F 51 R. LONG 15 6 MS. 3 CONT.
L. INDEX 20 6 MS. 20 CONT.
3 F 60 R. INDEX 5 2 MS. 2 MS.
4 F 75 R. LONG 10 6 MS. 20 CONT.
5 F 69 R. LONG 10 6 MS. 20 CONT.
6 F 70 L. LONG 5 I M. 3 MS. REVISED
7 F 58 | L. LONG 15 3 WKS. 3 WKS.
8 F 54 | R. LONG 5 6 MS. 6 MS.
9 F 68 | R. RING 10 2 MS. 20 CONT. REVISED
10 M 62 R. LONG 10 2 MS. 10 CONT.
11 M 58 | L. LONG 10 5 MS. 15 CONT.
AVER. 61 10° 3.8 MS. 17.5°

(R.: Right, L.: Left, MS.: Months, WKS.: Weeks, PREOP. : Preoperatve, CONTR.: Contracture, CONT.:

Continued)

& =

LAl g wE U e PIP BISTE dh 38 % £ 5 148
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Intersection syndrome ORI ET
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Clinical Study of Intersection Syndrome

Hikaru Tashima, et al.
Hand Surgery Center, Kumamoto Orthopaedic Hospital

Intersection syndrome is a crossover tendinitis between abductor pollicis longus-extensor pollicis
brevis and extensor carpi radialis longus-brevis which was named by Dobyns. This syndrome is not
rare, but sometimes misdiagnosted with ignorance of this status.

We have experienced 23 hands of 22 cases for the past 7 years 6 months, 20 cases of them was
conservatively treated, 3 hands in 2 cases operated on for suspicion of infection (in one case) or for
resistence of steroid injection (in the both hands of one case). As clinical symptoms and signs,
swelling, motion pain and local tenderness were observed in 1009 of the cases, Finkelstein’s test in
919%, crepitation in 709% and rest pain in 529§. All of the cases have been completely cured
ultimately, so no one had a recurrence.

In 1985, Grundberg stated that the cause of this syndrome is attributed to the constricted
tenosynovitis of ECRL-B tendon within the 2nd compartment and peritendinitis at the crossovered
point of the two tendinous groops is secondary to this constricted tenosynovitis. On the contrary,
Allison didn’t agree on the above theory for the reason that Grundberg’s incision extended to the
more proximal crossovered point and a myotendinous junction of APL-EPB was naturally decom-
pressed. Similary, our cases cured with the streroid injection only into the intersection area or
without decompression of the 2nd compartment on operation. Therefore, we'd like to cosider that
the pathological findings is within the physiological range or another independent constricted
tenosynovitis. Moreover, in 1990 Idler described that the enclosed swelling and inflamation under
the fascia of the two tendinous groops would promote the surface friction between the two groops
and aggravate swelling and friction, so the shearing force should be lessened with fasciotomy. We’
d agree with him on the pathomechanism and therapeutic principle, too.

OUHBMF RS 2 HEB 0, MTRTVIERBTH S,
AEBIIHT MBS e PEL L L 5,
Intersection syndrome Z—&MOBEDFDOFER B TERER - Sl el & L BERFIOBAN L 5F
kY, BEELDEHMCRET 2 iR HE o BRI T 5 XAEFE 21T,
RSB - SRS (LAT APL-EPB) #ilRe

& L & I

TSR - AT AR (ECRL-B) L%XT 5 HE T &
ERCOMER - ZE 2 Eh - T 3 RET (Fig. 1), B 1987 T AP S UFEIR2HAETOBRETEGHA

Key words : intersection syndrome, conservative therapy, Grundberg, shearing force, crepitation
Address for reprints: Hikaru Tashima, M. D., Hand Surgery Center, Kumamoto Orthopaedic Horpital, 1-15-7,
Kuhonji, Kumamoto 862, Japan.
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Fig. 3 Histological findings of the steroid-resisted
case of 43 year-old female as a foodmaker
operated on at the both sides.

A;Rt. side shows proliferation of synovial lin-
ing cells, angio-connective tissues and fibro-
blasts.

B;Lt. side shows necrosis of lining cells, edema,
capillary regeneration and infiltration of
inflamatory cells.

DrNTIERH Y, %2 Compartment & —EEIEE 4

% % ECR BAEOREER Lx v, B RisET

ITIEEE B & TR O ME S-S - fibroblast

O¥ELE, EixRBHEOES - bidg, TBOEE - 1

B 4L, plasma cell 2 E DB RIEMBOEENIES LS
(Fig. 3).

% 2=

AR 1841 4 Velpeau 7 £ D BRI E S 1,
1937 £ Howard 7% Peritendinitis crepitans, 73 4
Wood #37 Abductor pollicis longus bursitis, 78 £F
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Treatment of Flexor Pollicis Longus Tendon Lacerations

Toshihiko Kasashima, et al.
Department of Orthopaedic Surgery, Hokkaido University School of Medicine

Thirty-eight cases treated for lacerations of the flexor pollicis longus tendon (FPL) were
evaluated, and the factors affecting the clinical results were analyzed retrospectively.

The mean age at injury was 24 years old (range ; 1-60). The cause of injury was classified into
the following: knife laceration: 16 cases, glass: 11, metal: 8, and saw: 3. The tendon injuries
were localized in zone I : 11 cases, [II: 14, 1V: 8, and VII: 5 according to the Verdan’s classification.
Direct suture was performed in 26 cases. Other operative methods included tendon advancement in
5 cases, free tendon graft in 4, and flexor superficialis tendon transfer in 3. Postoperative therapy
followed one of the two courses. All thumbs in zone I and VIl were immobilized by static splints.
Among the thumbs in zone III or 1V, 17 thumbs were immobilized by static splints, and five thumbs
had dynamic flexion splints (Kleinert’s method). The follow-up period averaged 4 years (0.5 to 14
years). The clinical results were evaluated by range of motion.

The final whole results were excellent in 22 cases, good in 12, fair in 2, and poor in 2. The patients
treated by the method of direct suture or tendon advancement showed satisfactory results. Among
the patients treated by direct suture, the outcome in patients with untidy-crushed lacerations was
inferior to those with tidy-incised lacerations. The patients with lacerations in zone III or IV had
inferior results in comparison with the other zones. Among the patients with lacerations in zone Il
or IV, the cases, in which tendon stumps retracted proximally, demonstrated unsatisfactory results.
Kleinert’s dynamic splinting method led to satisfactory results compared with static splinting.

& L » & iE &
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¥, FH2UTFTHoN, REFERR, L2560

Key words: flexor pollicis longus tendon, tendon laceration, tenorrhaphy, tendon graft, tendon transfer
Address for reprints: Toshihiko Kasashima, M. D., Department of Orthopaedic Surgery Hokkaido University
School of Medicine, Kita-15, Nishi-7, Kitaku, Sapporo 060, Japan.
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OB K

FrTR i LIERMUAOF B 1551, 1 » BAUA
D8Fl, Sl » AL EOBIBFD 3 FlicikzBs
1T 70, BERTHEE zone T, NIOEMTROZEED
HERRE R 5 BliciTo 7z, 5l 3 Bl B RR T
WTOEREHHL, ZOEXRE 1.5cm»5 2 cm
THotz, BREEMNIEE, zone I, IVORRIAGIZ N
LREEGEI X % long graft % 4 fliz{T- 7z, FiER
DOREEIENAINRIL interlacing suture %, SEATEILE
HiF i pull out suture %217 fo, BEETHIERER
R E L THEZ 22 B85 5 » AU EEAL 3
PRI ORIERBRE S 7R L L CHET L,

BRI, zone 1, VIOREGIIEH 3 BRI EE %
1727z, zone I, IVOHEERFIE 5 Filic Klinert iz & %
e R HMEES 21T, B O © 17§k 3 B OB
T,

I

FHE A ERIEMR S D HEY WHL, BEIRT 2 IP B
EHOWEE E, IP, MPBESiOMBERERICLD 4 &
B icFMi L7z (Table 1), %7z, RFOEEEZFAEL
7o EERTE UTz 22 Bl i RHE—RIEE O UF 5 b 5F
HL .

Table 1 Method of evaluation

TP joint active ROM
affected

lack of extension sum

Tnalecied X 100 (IP+MP joint)
Excellent more than 75% more than0°
Good 50~75% 0~—20°
Fair 25~50% 0~—20°
Poor less than 25% less than—20°

I

=

& R

SEOFRRIE, B2241, R1261, W24, Fa2
BT H -7z, FERREFO 2 WEl 20 #, » 2401 18
FlTH -7, REFONRIEREIE 35, HEHOE
T3, MEEELF, FOMOSHECLLZ3D8
Fle FPL OBSREZ D b D X D SHHE W & 2 BESRK
FOFER &% - Tede, HERT R 80% L L 1 13
B, 60~80% : 6%l, 30~60% : 3BITH -7, WE
BrERAOBGREARTH D L, TEEROBWEFI
BT RWERINS <, IEITHIBRE 250 /- (Fig.
1).

BB B R MET T 2 &, ks, s
OEFNIEE DI 6EULBETHY, 2L AL OREH
BRUETH-7:, BEROEALEZ L FHOALT
HoleBEPIRNM ETH -7z, BT 3%k
g T (Fig. 2).

REIHR EEF CRBECEET 2 AT 2N T 572
i, ZERE, ZE»SFME COHHE, SHRE
4, ZEEIBNC AR R R T 5 LR EEA, Z
BEUBEECES L Tu. SEERTIZIESRF
BB 2 CONEEBE(EL Twie (Table2), 2
BT zone 1, VIOEFTREASEIC L 22ED

Excellent [ X X J ::::
R | Good ) o0 : :
O | Fair X °
M
Poor ®
0-30% | 30-60%|60-80% |80-100%
Pinch Strength

Fig. 1 Correlation between ROM and pinch strength

M Excellent & Good ] Fair [] Poor

Direct suture

Advancement

Graft

Transfer

80

0 20 100 %

Fig. 2 Results by the method of treatment
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Our Early Rehabilitation Method after Flexor Tendon Repair

Shinya Maki, et al.
Department of Orthopedic Surgery, Kagoshima Municipal Hospital

The result of flexor tendon repair depends on the postoperative rehabilitation. When we use
original and modified Kleinert’s methods using rubber band, flexion contracture of the PIP joint
usually happens. Therefore, we want to introduce the new rehabilitation method to decrease the

complication after flexor tendon repair.

Eleven cases (14 digits) which were treated by our method were followed. All patients were

fresh Zone 2 flexor digitorum profundus repair cases.

the mean follow up period was 58 months.

The mean age of the cases were 33 years and

Basically, rehabilitation method is the “Washington Regimen”by Chow J. A.. But, we use the
device which contains the small spring instead of the rubber band. The resistance of our device is
about 1/2 to 1/3 of the rubber band. The patient can extend the digit easily because of the low
resistance. The flexion contracture of the digit decreases as a natural consequence.

We examined the result using the Japanese Society for Surgery of the Hand (JSSH) and
Buck-Gramcko method. Excellent and Good results were obtained in almost cases by these criteria.
Our method seems to be one of the choice after flexor tendon repair.

& U & &

R SR, BORE, FEEIHO R i,
BOFENZLZ EOMENDY, RIFRREEB LA
&, FBOVANEY T —ya VHPEBERZ->TL 5,
L& L, 4320 Kleinert [f¥E, Kleinert 259529 TI3#y
TARERT 5%, BOHBMEL &bl 8K
L, HBORBMAEORR E &> Twik, 22T, 4H,
Fxx, NaREUyIA4EAOLRERFES TRINE
BRI RTT, BIFRRERSOTHE LW,

EF B L UFHE

FEFIE, R 17 B & DAL 4 411 H & C¥btie
TR L 7o BEIEIE P ST e 2, 11 U, fErlsE
BEUNOEHBEESH 2 EFEA LTz, EFORN
Rz, BEF:9F, &F: 26, EFE12~63F (F
¥:33F) CchHD, BERETE 58, el
I8, BB 448, /MBI 4BTHoT. 2R, 2B
POFME T 6 HUNOHERN TH o7, #BEE, &
Bld-0F4 0%k b Kessler 512, 5-0d L
CIE6-0540rvikick DRRARCHEIOESRS

Key words : flexor tendon, rehabilitation, Kleinert’s method
Address for reprints : Shinya Maki, M. D., Department of Orthopedic Surgery, Kagoshima Municipal Hospital, 20

-17, Kajiyva cho, Kagoshima 890, Japan.
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Rupture of the Extensor Pollicis Longus Tendon Following Fracture
of the Distal end of the Radius

Makoto Kondo, et al.
Department of Orthopaedic Surgery, Hokkaido University School of Medicine

We analyzed 33 cases with subcutaneous rupture of extensor pollicis longus (EPL) tendon
following fracture of the distal end of the radius. There were 25 females and 8 males. Their ages
ranged from 14 to 73 years. Twenty fractures showed undisplaced. The distance between fracture
line and distal articulation of the radius averaged 9.1 mm and that of control cases, in whom fracture
occured without EPL tendon rupture, averaged 12.2 mm. The interval between fracture and EPL
tendon rupture ranged from 1 to 16 weeks, however tendon rupture occured within 6 weeks in 23
cases. The mean interval of the cases with fracture displacement was 8.1 weeks and without
displacement was 5.1 weeks. The mean interval of the cases those fractures treated with casting
was 7.5 weeks and without fixation was 3.6 weeks. Thirty-two of 33 patients were treated surgi-
cally. Thirty-two surgical treatments were mainly consisted of 28 extensor indicis proprius (EIP)
tendon transfer. The follow-up period averaged 44 months ranging 4 to 117 months. Postoperative
results were evaluated according to Buck-Gramcko’s method. All patients were graded as excellent.

Regarding pathomechanics of EPL tendon rupture following fracture of the distal end of the
radius, there have been two theories. One is due to a mechanical attrition of the EPL tendon and
another is due to poor tendon nutrition to EPL tendon at the fracture site.

Because EPL tendon rupture occured even after early period and even in undisplaced fracture,
we believe that EPL tendon rupture following fracture of the distal end of the radius occurs by poor

nutrition to EPL tendon.

F L » (

BERMRENEARZROTTRLES EET S
BREOVELDTHD, R IhicE T AHES
BRI 2B 0 a0y, BERIDNEITOERYE
BHHEL LT, EETHRRE, ZRisEeh, REHE
EZEEEEE, REEHEME (LT, EPL) gz oa
FET S, 2055 EPL B L, 20ER: LT

ZEBRRE I & 5 BRIRNEEE, ZEROROT
BOBEMMEETL &, FBAVREBES L TBY, BER
BERODGLNBEZATHD,

SlH, #3F 5 IEEFEMFEROBITEREHOE
Bk & &, EPL K TERG OBRGREE - OffR%E
RERS L, BEEMREIERCE UK EPL FTH
BOFEBTEERE LI, £/, R CERE T
BIBERBIZ DV T HRS L7,

Key words : tendon rupture, extensor pollicis longus tendon, colles’ fracture, tendon transfer
Address for reprints : Makoto Kondo, M. D., Department of Orthopaedic Surgery, Faculty of Medicine, Hokkaido
University, Kita 15-Jo, Nishi 7-Chome, Kita-ku, Sapporo 060, Japan.

58—



BB RO BT O R AR E R R B ORES 257

EFE LU HE

FERIS514E 6 A SF 6 6 A% Clc Sk 222
U BB RO BT o 5 U7 EPL 2 T 8 Shir 245
X 36FITHE, 205 HLEREE LB 3B FIESHE
OXFRE Uz, EFIONTIE, BLBITIRESH, %«
25 6ill, AERITIEA 14, E19FTH-7:. ZEH
EXRIUFro 3F (FYLF) Thh, MEEs
BENI S M4 HTh- Tz,

BT EE 2 E L) Colles B 93 10, Smith
Firos 2, Salter-Harris HIE OB igiaEEE5 1 7,
BRI T {E0D 2 WIREMORD sz B
20 FITH 27z, % OIEGITEMIED TERETH
ZOVRBINCRHBNTh o Tz, BITREROZEE
firix, FRESEES 2041, ZHE2S3 46, F8E 10 Fl
THoiz,

FAEEH L, OBIHLL, OBir»sENMAE: TO
i, @Bk s ENE oM, @BIT0Hk
Bk LRETA E TOHM, OBEMBLIRT 3 IBE D1
BEETH 0Tz, iz, BIHALCEL TR, 2RAEA)
TSR, WL 2 R 6 Fw HR 22 L EPL
WiZU% fEd e - 72 Colles ‘BT 20 e i@t & L T,
LIetRET L7z,

b7 g
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BFIHAITRRY 5 O HHE L Lister HHi % &
BERM LD, BERED S BHEE COERES

L (Fig. 1), WiE, iR clmLL. ks
BICB S ZOBEEXFEY 9. 1 mm, MBEHOZFLE

WKS P<0.05
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15 1
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10 4 ‘
8.1

4

Displacement (+) Displacement (—)

(a) Fracture displacement v.s. Interval from
fracture to EPL rupture

i 12.2mm ThH Y, WEFETIEREEE AT WAL
TEITRFEEL Tz,
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B QBB F SR £ 3R FEER CONEEE

A: Longitudinal axis
through Lister's tubercle

B: Distance between the
fracture line and

distal articulation of
the radius

Fig. 1 Determination of fracture site
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Fixation (+4) Fixation (—)

(b) Treatment of fracture v.s. Interval from
fracture to EPL rupture

Fig. 2
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Trigger Wrist

Atsuhito Seki, et al.

Department of Orthopaedic Surgery, Social Insurance Saitama Central Hospital

Trigger wrist, unlike trigger thumb or trigger finger, is a rare condition. We experienced seven
cases and studied clinical findings, MRI findings, operative findings and pathohistlogical findings.

Two cases were male and five were female. Main triggering of the ring finger was observed in
five cases and triggering of long finger was in two cases. Six cases felt the numbness in their fingers
as carpal tunnel syndrome. Four of six cases felt the numbness only in using chop sticks and
grpping. Three cases had rheumatoid arthritis (RA) in their past histories.

In MRI findings, nodular lesions showed slightly high intensity and tendons around them showed
low intensity.

Six cases were operated. All cases had nodular tendinous lesions and hypertrophic synovium
around the flexor tendons. Five of six cases had nodules on tendons of flexor digitorum profundus,
and the other case had synovial nodule on tendon of flexor digitorum superficialis. The nodules and
hypertrophic synovium of all cases were excised.

In pathohistological findings, three cases had fibromas of tendon sheath and the other three had
chronic synovitis with nodular lesions.

In our series, two cases with RA were due to hypertrophic synovial lesions, and three of four

cases without RA were due to fibromas of tendon sheath.
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FIROBABRPFIREN O B HREEIERZCH
FL, EFIRWE L O THA S 27 28513 trigger
wrist EFEER, KA Z W ERETH 2, SEbhb
Lk, $RER L 7. trigger wrist X RIZ, % OFEHE&EH
BT HIERENE L TRET 2T 2,

g EH&E
HWE I BEERREFEREEENR B L U RRE

FrhRRBE T 6 FERICRER U2 7 BT, ERERAYRR R,
EEHMRIEATR, TR, FEEREAFTR 2 S
ERETL 72,

i ES

FEGN BN 2 B, 25 61T, PR RRESIR 21 I
559 FThH-o7 (Table 1),

BEARIIFTR v h b 5RO FEEHE O
WEETH S, HMERRT IBOMHNL L EES YT
RIS oieds, REISHEREM L2 & & click

Key words : trigger, wrist, carpal tunnel syndrome, fibroma of tendon sheath, rheumatoid arthritis

Address for reprints: Atsuhito Seki, M. D., Department of Orthopaedic Surgery, Social Insurance Saitama

Central Hospital 4-9-3 Kitaurawa, Urawa 336, Japan.
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Table 1 Trigger wrist

261

Pathological
Case Age Sex R/L  Triggering* Numbness RA findings
1 21 M L long finger sometimes — synovitis,
cystic change
2 44 M L ring finger — — fibroma of
tendon sheath
3 41 F R long, ring, — — fibroma of
little finger tendon sheath
4 52 F L long finger always - fibroma of
tendon sheath
5 56 F R ring finger always + chronic synovitis
6 59 F R ring, little sometimes + chronic synovitis
finger
7 45 F L ring finger sometimes + no opration

Triggering * fingers that the patient felt triggering in.

ERUIGEBRIE 3F, PE2 41, FHEEBEN]
B, BIEL/NE 1BITH -7z, BHED & BIgHERI
LUNEFRZI DM 6T, ZOETHREES
BHLI 6D bEBLUN L AEEEY?ET2 S
D 2BlT, TOMZERREOR Y DFE - B - /N
FE 0 R 3 HEm ke I BHE D & BFBHHR O L Uk &
CoBETHo . BEEFY v=7 (BT RA) A
Bl% 3 FIRD Tz,

EGHEFRR  MRITTI BREG CEESORS
BOBHCPPEEZEOEBOGEELHETE /2

(Fig. 1).

SR - P LI RBRE 6 flicfTo e, FIRE
PR % L RO BRIIEESEE L TBY, #
DEFERIEERE 2> T3 b DRAT I EE 2D
bOERADT, 64 5 HICIEEITEEBRBS RO HE
BRBOPHIKCED Tz, B 1HEPHEREED
B O E U ISR ERBIC bEE LT
Wiz, 2HCEBERDOIEFEONERESNF DRER
E LT BESIERR - Tz, 2l LB L E
BE—BE LTV L.

REMRBY AR . FMET 72 68D > b IFL
LI BESHEO P HROBEE L EEEOITTOR
U7 RS HERE (fibroma of tendon sheath) 783
B, 1BHEELS DY 20> b 1 HlIEEREL
BRES Tz,

iR | N & D AR RIE 2 FIEE L8,
W3 H0o 75 B CHEROBEL 2R,

Fig. 1
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MRI findings

a: Case 1. Tendons showed low intensity
on Tl-weighted image. Nodule showed
slightly high intensity.

b: Case 2. T1-weighted image.

¢: The enhanced nodule were found at the
rdio-carpal joint.
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2-Stage Flexor Tendon Free Grafting with Frozen FDS Tendons

Katsumi Suzuki, et al.

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

A surgical technique of 2-staged free flexor tendon grafting in a case whose right four fingers
had been crushed was introduced by VHS videotape.

As a flexor tendon graft, a frozen FDS-tendon was transplanted into a pseudosheath of the index
and the little finger, and a FDL-tendon on the left foot was transplanted in the middle and the ring

finger.

46 months after the surgery, his TAMs were as follows; 179 degrees in the index, 107 in the

middle, 173 in the ring, and 143 in the little finger.

Frozen tendon grafting or 2-stage tendon reconstruction are satisfactory alternatives for the

patients with multiple flexor tendon injuries.

& L & (=

BR X 1172 %48 no man’s land (zone 1NN TORE
BRGOBRIAFIOMAETTEN I, RUOBENPEEh
THRIHS, FORERMPL BL B enm,

EAESREE, BREE0H 5 1EGIC 281
BB, 2L CTERSHEREA? LERTE

(1989 ) OFM2ETFAELRLTHEDT, TOF
BormkE Lz,

BRELR

1989 (FEm) £6 A6 H, 40 ¥BEFIENETF,

R B NMEEETER R PESE T, M CERE L.
E 5 W T 5 21T 12,

HE7 B 25 H, GF=-F -8 - /MEMBEM %R
W ERERELUTRAREE L. 20 4iE0REHE
HICZERERNDH Y, ZOHL VEMIIBERLL, &
BHEEL Tz,

TAM &, 7~%8 90°, H#5 90°, Z&ig 100°, /ME 95° T
Ho, TPM i3, =18 250°, 48 265°, Zig 280°, /I
H210°Thole. FAHIHLHD, EREHE
R, W, B 3.0cm, /ME3.5cm THo T,

MEFTLHVEADHEEER b Do/ T2H
HxBEREMEHE L. &7, 328007, 445

Key words : no man’s land, 2-stage flexor tendon plasry, frozen FDS-tendon grafting, multiple flexor tendon

injuries, delayed flexor tendon injury

Address for reprints :  Katsumi Suzuki, M. D., Department of Orthopaedic Surgery, School of Medicine, University
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Fig. 1 diagrams of the surgery
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1) Schneider L. H.,, et al. : Operative Hand Surgery
3rd ed., Churchill Livingstone, New York, Edinbur-
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Graft. Hand 8: 141-144, 1976.
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Ultrasonic Diagnosis of the Carpal Tunnel Syndrome

Jun Nonomura
Department of Orthopedic Surgery, Osaka Medical College

Present study was performed to evaluate the usefulness of ultrasonography for diagnosis of

carpal tunnel syndrome (CTS).

The ultrasonographic findings of the median nerve in the carpal tunnel were examined on 200
hands (100 persons) which were considered to be normal and 31 hands (24 patients) which were
diagnosed as CTS. The median nerve at longitudinal and transverse section was imaged using
Toshiba SSA-250A with 7.5 MHz probe at the neutral position of the wrist joint.

At the longitudinal section, maximum anteroposterior diameter of the median nerve images in

CTS cases (2.530.68 mm) was thicker than that in normal cases (1.97 £ 0.45mm). In normal cases,

the anteroposterior diameter of the median nerve gradually thinned from the proximal toward the
distal part of the carpal tunnel. On the other hand, in CTS cases, the anteroposterior diameter of
the median nerve thinned steeply at the region of the capitate.

At the transverse section, in most of normal and CTS cases the image of the median nerve could
not be clear. But the border between the flexor retinaculum and the carpal tunnel contents could
be imaged clearly. We observed that carpal tunnel contents in the cases of CTS enlarged toward

palmar direction compared with normal cases.

These results indicate that ultrasonography is a useful diagnostic tool in examining patients with

CTS.

x L & I

FHREK B 5 BEEAREROETERE ORI,
SR & Bk, 1957 A S OBT MR X
S OWMEROFBHUSRITHS, Z0HBLE, K
EHEE L S U CTEBFERESA VL ST &2,
LRFOMEIC L 2 EBRIIFHE TR, BT oEE
BHEL, FERAL OEBOBBCRT+oTH-> 7.
EHIW, REOBFREICLY, BonsHEEEZO8E
RueEssohizicd, MkEs X OCBEBEARKRIZ
BERRICHR IR T I o7z,

SEHEAF 4 ANT V7 ba= 7 ABBOESIC LY,

TS 7.5 MHz, 10 MHz 2 ¥ OBEEED b Db
FAFE &, KT < OB O W Tid & b B ER
BESNB X WkoT, ThICX D IEREMEED
HEYREHER, FeBRBGEII BT 2 MRk
LTEAEFIHENE 2% kote, FORBTR
occult ganglion 7% £ QI ERE OZHT LR OEER
BEOWAEZ CICBWLEN TS,

BEWRE RV > b T R L IS TR R
DL RN TH Y, BTOEHZEALTY
3, MRIfRE LA &, REPOFWHBETIIPPE S
Hb b, Bl THHRBRESY TSI A ACTE
LETHE->Tw5,

Key words : ultrasonography, diagnosis, carpal tunnel syndrome
Address for reprints: Jun Nonomura, M. D., Department of Orthopedic Surgery, Osaka Medical College, 2-7
Daigaku-cho, Takatsuki-shi, Osaka 569, Japan.
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O 5B AEL (Fig. 3).

A IEHREE © ERER L SR PEEEHO 2R
Witz - CHERZ b O

B : IEHhfag & A EERG - OSERSHELEEO 75%
LLEBARR 2 B O

C : IEAPHRE & FEERARE & OERSERESEH O 50%
BAE 5% A5 CHHE L b O

D IEHiR L B L OER I e ER 50% R

R point Lpoint  Cp point

Median Nerve Cd point

L A
A —
1 1 T o~

/\/\/\r

(Capitate)

(Ra&ius) (Lunate)

E;(—Area of Examination ——— -

Fig. 2 Schematic drawing of the extent where the
median nerve was observed.
The top of the pahflar ridge at the distal end of
radius is defined as point R, the palmar peak of
the lunate as point L, the proximal palmar
peak of the capitate as point Cp and the distal
peak of the capitate as point Cd.

Wiz L EE B0, EPHECHNTEL O
E : EEFREOHIFIL R L b D
BESEFIC BT 2 E05 L O L IER RO
OREEr ORI Table2 DT Thotz, Thb
B, EHTRBEL Y b BT 3EHSREFTSH
D, EFTHIFARUTLO b 40 FRUULOFTHBE
Fehot, —H, CTSETRRAESTONERLIEE

Table 2 Relationship between age, sex and images of
the median nerve in normal group

Images of the median nerve

Age Sex
A B C D E A+B(%)

20 M 7 5 4 4 0 60
2J9 F 3 9 8 0 0 60
30 M 3 9 6 0 2 60
3[9 F 7 10 3 0 0 85
40 M 4 11 3 1 1 75
4l9 F g 11 1 0 0 95
50 M 4 11 4 1 0 75
5|9 F 9 9 2 0 0 90
60 M 0 14 3 3 0 70
6|9 F 10 9 1 0 0 95

M : Male, F: Female

Fig. 3 Various images of the median nerve
A: The median nerve is clearly identified within the whole extent where it was observed.
B: More than 759 of the outline of the median nerve is identified. C: 509 to 75% of the

outline of the median nerve is identified .

D: The identification of the outline remained

less than 50%. E: The median nerve is not identified.
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FELCTH-7% (Table 3).

2) IEFPfEDERE

IERHEOBETRE R EOBEOBRYM2H DL 20,
EER, CTSEE DV CHARD 4 HOEE2EAZTRS
77 ETRL, REATOHIEE® 1008 Lize&D
RAwx+% L&, Cps, Cd 502 &EH L7 (Fig.
4), RENERCEAER D 5 BT T bR
PIHTEEZR U Tz, CTSETIE Cp HicsWw

Table 3 Relationship between age, sex and images of
the median nerve in CTS group

Images of the median nerve

Age Sex
A B C D E A+B(%)
10 M 0 0 1 0 0
1[9 F 0 0 0 0 0
20 M 0 0 0 0 0
2|9 F 1 2 0 0 0
30 M 0 0 0 0 0
3|9 F 0 1 1 0 0
40 M 0 1 0 0 0
4|9 F 3 0 0 0
50 M 1 2 0 0 0
5|9 F 3 7 2 0 0 83
60 M 0 1 0 0 1
6‘9 F 1 0 0 0 0
70 M 0 0 0 0 0
7]9 F 1 1 0 0 0
Total 100 16 4 0 1 84

(Mean age: 55.3y. 0.)

=

THIBEORE R/ A oIz, HEF &2 &,
CTS fITIEME TR SRSt L2254 <
o TWbHDWEM-7 (Fig. 5).

FIRE ZBRL 12D AT Ll DT RE
BLTH, EFHROEGIIHTET L FELL Twiz (Fig.
6).

3) IEHHREORAFIERRE

A)EEEF1.9620.46 mm, A 1.97+20.47 mm

(mean® 2 SD) THV, tBREX TEREETIER
oz,

DM E B H1.9940.43mm, & 1.94+0.47
mm THY, BEZREEELEZII P57,

OF A ELEE 20 2F ££1.90+0.36 mm, 304 1%

(mm)

3.0-‘
2.0
1.0
0 1 L L 1
R L Cp Cd
Normal group (%) 100 96 92 80
CTSgroup (%) 100 89 66 60

Fig. 4 Changes of A-P diameter of the median nerve
images in the carpal tunnel.

Fig. 5 The median nerve images in normal and case of CTS.
(a) normal case (b) case of CTS
White arrows indicate thinning of the median nerve at the level of the capitate.
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Fig. 6 Comparison of pre-operative image with intra-operative image of the median nerve in a
CTS case.
(a) Pre-operative image (b) Intra-operative image
‘White arrows show thinning of the median nerve.

Haximum
o)l "\ b diameter .

25

Zﬂ—- . * evecte o seves wse suae . .

...................

.........

T8 180 1% 160 165 170 105 180 (om)
Body Height

Fig. 7 Correlation between maximum antero-poste-
rior diameter of the median nerve images and
the body height in normal cases.

1.89+0.48mm, 40 F % 2.00+0.48 mm, 50 F %
2.05+0.38 mm, 60 F{% 2.00£0.47 mm TH 9, I
LEHICIEFMEONSEIIEs N6 K E R B1H
B H 7208, BERETEREE TR LT,
DEREOBEFR BREBRITEREL OMIC T
5 HERERIEA s o . (Fig. 7).

B. BEBRE L CTS BoH®k
EHEFEOSAIERE R, BT 1.97+0.45
mm, CTSETI2.53+20.6§mm TH D, CTSED
FIHREE L DA 1 YU T TR KREho Tz,
C. CTS FOME Lifih o b
MPOBEFEBRE X DT 12 o Ed
BOSAFHER2.93+0.85mm ThHho7z, 24
D 12 W OMATOMEIZ 2.6140.68 mm TH YD, #Mfo

s

T

Fig. 8 Representative image of the control group in
the carpal tunnel at transverse section.
Median nerve is not identified in this section.
P pisiform, S: scaphoid, T: triquetrum, T.
C. L.: transverse carpal ligament, U. A.:
ulnar artery, F. C. R.: flexor carpi radialis.

BEDFBRRKEMo T,

2. I TOBERR

Ml TR B L U IE P AHE O f SR BERR
bOWE L, EFHREEOFTMcSZ D ERATR
ot (Fig.8). ZOZ o sBEREIIC BT 2
EER, FREZHET 2FREFLESTE L ICEY
THE Uz, FHRE ORI 5 2 FHRE L ERE O
EHEEAOFBLZIRNES THY, ThodDEM
PRESEEAER(T) L, BRIV=ZABEHELECES
LB R EERE (AP) L7 (Fig. 9).

1) fE R

A, HEB L UHIBE L SR L 0BG
BRABVLEFREOEEL X URIBEIIAS WE
BizH Y, EOMBEBEFRESA SN (Fig. 10).
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B. #EB L CHIREOHIIT O

B, BB BELENAON, BROERH
SESHERAOTRHEL TS, BEL v EORIE
BW/NE 0Tz (Table 4).

2) 50 FROTEOFFERERE LG & FERES
DIFHEE] & D L

X, MR ELLRER o7 (Table
5).

3) FIRENEEOTM

RIZFRENBBOEMOBELFUR T 20 E S
PEDWTHRET L., BHEHEFREAR L OER
%7~ L hyperechoic KHEH S NDT, ZOEROIE
BMEIDFEREOHEBCES LLEEOEE2dEL
Jo. HEPEERLIVEA D 2B+ L, FH
whHBEEE— L L (Fig. 11).

A, CTSEELMEED d DI

CTS 2 3.0+2.4 (mm) THD, MEHIZ 0.1+
1.7(mm) Th- 7z, tHRECT 2HEHICB W TERE

Fig. 9 Width (T) and depth (AP) in the carpal tunnel.
P pisiform, S: scaphoid.

T {mnm)

r =065 {n=200)
F <0.01

Table 4 Sex differences of width and depth of the
carpal tunnel.

Width of the Depth of the Body height
carpal tunnel (mm) carpal tunnel (mm) {cm)
Male: 34.0%3.9 11.7+2.7 168.81+4.6
] * ¥ il * %
Female: 30.0+4.3 10.1+2.1 153.9+8.2
(** p<0.01)
Table 5 Comparison with normal cases and cases of
N. S. T. S. in the same decade and sex in
terms of width and depth of the carpal tun-
nel.
No. of hands Width (mm) Depth (mm)
Normal : 20 30.6+3.5 9.8+1.9
N.S. T.S.: 3 29.5+1.8 9.8+£2.6
(mean=+28D)

N. S. T. S.: Non specific tenosynovitis

—

Fig. 11 Schematic drawing of the method of measure-

“d” indicates the shortest distance
between the top of transverse carpal ligament
and the line drawn between the tops of the
pisiform and the scaphoid.

ment.

AP {mm)

r =056 (n=200)
P <0.01

160 163
BODY HEIGHT

TEF T T 17180 fom)

a

18 165 (70 178 1‘30 {cm)

BOBY HEIGHT

b

185

Fig. 10 a: Correlation between width of the carpal tunnel and the body height in

normal cases.

b : Correlation between depth of the carpal tunnel and the body height in normal

cases.
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1BUTTEECEZRD, CTSEOHHEEEL D
KEWEERL.

B. CTS #DFEEFITO d DK
R AT 2. 4217 (mm), MIREFTEIE
3.241.7 (mm) TH-7z. diX, MEEHTHIOSGHFE
BEEREEBAGLD SR WERICH - .

f £ E 6

FERI L, 49, i

FRAEREBAOITH S, BEERTE, EFERE
FIRE & VB TERL, FRENECET TN
2o Twiz (Fig. 12a), ERMEORBREIR &K
2.5, L:2.3, Cpiail.4, Cd:1.3 (mm) THD
Cp HLGETHIC 7> Tnie, BEIEGRTIE, BEHO
BERANOHERZEETHD, diz 1.3 (mm) R
Fanote (Fig. 12b), WHHEr RIGEERER L Rk
THY, EREREIFRE & VR CRmE L~
L, FRENOEMMTRIFLL T (Fig

12¢)., WELOBEIRETH .

fEGI2, 58 F, it

FER RN RR A OBFREICH 5. FIEER, FE
DY ELVOHENZ WD 1E3 » AR CHEFER
-7, FFRMEOREER TR, FRETAEIXAE
OFMMCB TR EEE L 7272 0, ERHRE
DOEMBEFIITHEE o> Tz (Fig. 13a). Ly
L, FAREEME CRIETHREOESRER D, E
AR OFIEEIX Cp H 2.0, CdAE 1.2 (mm) T
Holz, BHERTCLEHIFLUEL T3,
FIREOBERBRER L 2o Tz (Fig. 13b). it
FFREEGFREFAMTHD, PR IEFERERM
B CRUERRC L D EFEs i (Fig. 13¢).
KEFI 3. 66 F, ik
MEEFHITH 5. BRI EFHREIFIRE X
DIENESTHEAL, FREROEUT CER I/
ol (Fig. 1da), EHEORBER R &
2.5, Leg:1.9, Cprit1.2, Cdsi:1.0(mm) TH

Fig. 12 Case 1. 49y,
tenosynovitis
a). Longitudinal section : The median nerve is
compressed at the distal part of the carpal
tunnel.
b), Transverse section : Palmar displacement
of the transverse carpal ligament is seen.
“d” is measured as 1.3mm.
c), Picture taken at surgery shows
pseudoneuroma at the proximal part of the
carpal tunnel (arrow). Thinning of the
median nerve is seen at the distal part of the
tunnel (arrow heads).

female, Non specific
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D, Ml EHBECTOLESHERTE . BT&R TR,
FREEEACEEL, did2.3mm) TH-/ (Fig.
14b). firFRATR T, IERFRIEIFIRE L VIR
BrAEEREE L, EALAE D Do TRIEL 5
otz (Fig. 14c).

EG 4, 69F, Bk

MIEFEFHITH 5. HWERTE, EFRHRIEFRE
E DA CIREH T E D, RS TREHTR
THhote (Fig. 15a). HE¥RTIE, FHEREENH
KL, BB TFREOEEIE L 2ol (Fig.
15b), diX 5.0 (mm) ThH-o7z, MHMRTIE, EH
R RFROILE & REEEOEED 72 O FRET
TRANFED L Ttz (Fig. 15¢), Zabsiiciieco
EFHREOEHBPTRETH - LHR E Bb ik,

RS . 20, &

foE MR B (mucolipidosis) FITH 5., #HEkET
W, EPHREFERE L DR TRERL, FRE
PIRAER CIREINCH/N & 72 - Tz (Fig. 16a). IF
FHEORMBEIIRMA 2.7, LR:2.0, Cps:
0.9, Cd & :0.9 (mm) THo7., HEFHRTIITRE

NEBOHERIEL {, FREXEMCEEL TWwi,
FIRE N I £ 41 hyperechoic TH U R W E O R
BEigEbhiz (Fig. 16b)., dit 4.2 (mm) Thoiz,
WHARLEHRFRTASNI LB Y, EREERE
B8 X DA Tk AR E 2 R U, FAREPNEL
ECisEE L T, BHFRBEREISECEEL,
R, 01, BIEOEEEGREIIMEEICES U T8Iz
ki > Twiz (Fig. 16c).

fEF 6. 51, B

RIFERRE IR BIREZEAMER A TH 5.
HETER T BREVSEECREMAL, EPHEREFRE
kDA TEAL, FARENERMEH CIMh L 5o
Tz (Fig. 17a). EFRMHEORIBEEIIR &H:2.3,
LA:2.3, Cpfi1.7, CdA:1.3 (mm) Tho
fo. HBHTHR T AREOEMRMIBEL {, FRED
FEHERRPREEL Tz (Fig.17b) . did
2.5 (mm) THolo. MHFTRFESHTR LIZERT
ThYy, EhmEd, EEEREL:FRE RS
FH L O TORII X - TEIRERENE TRE
B0, FRE S DIEMECRIBMEEREREEL T

Fig. 15 Case 4. 69y., male, A case having had
hemodialysis.
a). Longitudinal section: Median nerve is
hardly imaged at the carpal tunnel.
b). Transverse section: Marked palmar bulg-
ing of carpal tunnel contents is seen.
c). Operative findings: Thickened flexor
tenosynovium (white arrows) compressed the
median nerve ulnarly (black arrows).
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G & 0 FIREAFE OBEINH L S s
FORESE FEboh b,
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WEAZES DD, MRI OfEFER TIZ 2 OETIIHB- T
BGT 228 TERWRY, ERMEed ety
3L iXREETH L. BMERREON SIZHMET 2 A
WCIEHEOETERES Z L SAEETH D, EFM
BehrEtcss 2t Tha, CTS THIEFHEED
FHEOFENHEHELEETHY), HEEPD DT
HEERNGRAEN T W5, JEEEED ST MRI
LBEFEOELTHDD, VTAIA LS DELE
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BEDZ &y, BERREIZCTS L THE
TIHEFEEORBETH Y, Friokighiie LR
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1. HEH100 H 200 F & CTS #I 24 1 31 Fiz 5t
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&
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7z,
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Bz, ME, E9EREh o7, 5REEOHEEEGD
oz,
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7z,
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BLURIBRER IR EIEQOHEBERSA SN2, FH:
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7. BT CTS wxt LT, S s i
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Wil > 2B5RRMEERTH 2,
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An Anatomical Study of the Digital Nerve and Artery in the Digital Pulp

Hiroyuki Hayashi, et al.
Department of Plastic and Reconstructive Surgery, The Jikei University School of Medicine

The vascular and sensory reconstruction of the digital pulp using the microsurgical technique
requires detailed anatomical knowledge. At this time, we investigated the distribution of the digital
nerves and arteries in the digital pulp and their relationship.

Four fresh cadaver’s hands with 20 fingers were dissected from DIP (IP) joint to finger tip under
microscopic magnification. All hands were injected with red color latex from the radial arteries,
and the blue color latex from the ulnar arteries at the wrist. Studies were made as follows:

1) the length from the DIP (IP) joint to the finger tip.

2} the diameter of the digital nerve and artery at the DIP (IP) joint.

3) the distance from DIP (IP) joint to the first devision of the digital nerve.

4) the distance from DIP (IP) joint to the point where the digital nerve crosses over the digital
artery.

5) the distance from the DIP (IP) joint to the pulp arcade of the digital artery and its diameter.

6) the type of pulp artery arcade.

The diameter of the digital nerve at the DIP (IP) joint ranged from minimum average 1.95mm
(the radial side of thumb) to maximum average 2.45mm (the ulnar side of middle finger). The
distance from the DIP (IP) joint to the division of digital nerve ranged from minimum average 2.5mm
(the radial side of little finger) to maximum average 7.18mm (the ulnar side of ring finger and thumb).
The most lateral branch of digital nerve crossed over the digital artery ranging from minimum
average 4.38mm (the ulnar side of ring finger) to maximum average 10.lmm (the radial side of
thumb). On the other hand, the diameter of digital arteries at the DIP (IP) joint ranged from
minimum average 1.05mm (the ulnar side of little finger) to maximum average 1.95mm (the ulnar side
of thumb). The distance from the DIP (IP) joint to the pulp arcade of digital arteries ranged from
minimum average 10.0mm (the ring finger) to maximum average 13.3mm (the thumb). Their
diameter ranged from minimum average 1.05mm (the little finger) to maximum average 1.33mm (the
thumb). According to Endo’s classification, the types of artery arcade were Type A: (10 fingers
-509%), Type B (H shape): (7 fingers-35%), and Type B (X shape): (3 fingers-15%).

No detailed anatomical findings of the digital nerve and artery in the digital pulp and their
relationship are documented except in Zancolli's atlas of surgical anatomy of the hand. These
anatomical findings are useful for the vascular and sensory reconstruction of digital pulp to find the
distal nerve and artery.

Key words : anatomy, finger pulp, digital nerve, digital artery
Address for reprints: Hiroyuki Hayashi, M. D., Department of Plastic and Reconstructive Surgery, The Jikei
University School of Medicine. 3-25-8 Nishi-Shimbashi, Minatoku, Tokyo 105, Japan.
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Table 2 Digital artery

n=+4
Finger Side Mean diameter Mean distance from the DIP joint to
DIP joint (mm) (S.D.] |Pulp arcade (mm) (S. D.)| a. Finger tip | b. Pulp arcade (mm) (S. D.)
(mm) [b/a%]
Thumb | Radial 1.43 (0.52)
p . 4 .3 (2. .
Ulnar 105 (0.4 1.33 (0.19) 30 13.3 [2.16) [43.5]
Index Radial 1.25 (0.40)
. . 23. . R .
Ulner 135 (0.43) 1.15 (0.04) 3.3 10.3 (1.23) [43.9]
Middle | Radial 1.20 (0.28) -
\Ulnar 150 (0.32) 1.25 (0.20) 26.8 12.2 (1.86) [45.6]
Ring Radial 1.55 (0.53)
Ulnar 1.23 (0.44) 1.13 (0.10) 24 .4 10.0 (2.59) [40.5]
Little | Radial 1.20 (0.50)
. . 21. . . .
Ulnar 1.00 (0.17) 1.05 (0.12) 9 10.4 (2.35) [48.1]

S. D.=Standard Deviation

DEDKREBAEETL T (Fig. 2) . #BEFHIRO
DIP BA& FCOEREE/AMEREITHEE 1.00 mm (4
Wz 0.17) cEbM<, BHEREMT 1.95 mm (BEHERE
E)ADTROIRNI EBbrolk, %ﬁ%quﬁ
HIRAY CITUR « B~ %2 L, DIP B 5
FETRE TS 10.0mm (FEEEMRE 2.59) »» 6?51\‘15;‘1
£ 13.3 mm (EERE 2.16) OO T E O ISE
fik ¥ ¥p& L, pulp arcade % L 7z, pulp arcade @
B/ TV 1.05 mm (¥R 0.12) & HM
<, BHET¥H1.33mm (EERFZ0.19) +HHK
otz

K TOFDOTBREILERY O E-7:, R
DHEIC L B L, Type A ZWE L ERBIOHEEIR
BIADEE 2~5 mm EWAEY, 0%, BRiC
BARDORI A » L THEERORB AL TH 55D
TH 5, —7, Type B ZBRAIOEEIR B E iz
RAZF - TE TEERESRE LSO PP REROEH
TX LR HBEZYEL, FOBREADRICOEK
TE5LbDTH D, OB S Type A10#5

Fig. 2 Anatomical findings (left ring finger)
The branches of digital nerve are dis-

tributed on the branches of digtal artery at (50%). Type B © H B 775 (35%) *X B3 f8(15%)
the pulp. The type of pulp arcade is Type TH-7(Table 3). REEIR» 5FEAL 2 FD latex
A by the Enc?o’.s classification. T'he all T ko7, BEmOBIROS THER S NiciEd, 2
branches of digital artery are dominated
by the blue latex. ?T“Oi 3 ?E‘bz, i TCﬁE@ 2 ?T&i 4 ?EOZ& 6 ﬂ’lj:.
& %=
fi7, pulp arcade DEEB L U DIP Bfir oL T AR COEEROBEIAZMHRE I DWW T,
DOPEBEICX 5 pulp arcade D4 IEERALI D EE % Flint¥, Strauch®, BrunelliV, EiE? z X DHEP R
Table 2 R Lz, FBEICOESIRIIHEL D $TH 5.
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Table 3 The types of pulp arcade

Type B

Finger Type A X-shape H-shape
Thumb 2 1 1
Index 2 i} 2
Middle 1 2 1
Ring 3 0 1
Little 2 0 2
Total 10(50%) 3(15%) 7(35%)

by the Endo’s classification

& - HE R IC B U 5 SRR, Wallace'?,
Zenn'® OIPE, & 5 TUR~OFESMHE LT, B
Y, BB L TIRFERY oREX b5, LrL, 18
FEER T ORHE & BIIR O T BIRIC D T DRERIZERIR
FiZ Zancolli'™® OFELHEDO I XML ITIR S
nizw, B®x OBED» S, &igE b DIP BEI L THaml
BITIEEIRO WA 2 4T L, DIP BEi» 5 ¥ 4.38
mm » 5 10. 1 mm QRO CHE LT 5, 5
BRI, BESAEEET L CRRAIOIEEINR
28 pulp arcade 2HET 5. £ ORIJTUR « TEA 1
WL 2 KO EHT, —7F, EMRTIEEIRETX
THEET 2 R L 3RS, RbEHD L
FREIOF TR - TEANORK &% 5,

DIP Bt - ¢ D IEh RO S48 1J 2 EE O KB
ik, BHEEERC kS 2 RHEREIOEER & b
K<, MMNEREITR LMW Ld%birolz, ik
. i TIERAC B L CRADS KL, B-/AMET
BRENC R L TEBAPAL B> Twb, ORI
$EEF DFRE? VS L 7z distal finger crease TO
EEl L, X512 Leslie” OEEIBRNNGIC BT 5FHH
rRAgETH o, TOHARREFEHCE - R - B
I RES, B - /NBIREADS protected side WY
3, ThbbEADZVEREPSDOIMBIEITLT 2
AOIEEIRD 5 b KB E2FOEEMROTH, FHS
NTWVADTEEWREEZOND,

FEEIIR @ pulp arcade DZ{E i3 DIP FAfi» & FHy
10.0 mm 2 & 13.3mm ¢, #§L4»5 DIP i E ©D
BEBE IS A HERIE 40.5% 05 48 1% TH -T2, 2D
AT ASE)P O & B Zone LIOREOAIE, F
WD OSEIc LA DPIIB 2725, FiBEIIROFM

O Type A 2350% &% <, Type ADEHD 3
SR EEE OWMSRECELL Tz, BEROMm
TELTR, REBIREROMTSELTH-72HD
D% iz,

PLED X5 cHr oRER-BRE, v{ 70—V
Y1 K AIEEEEREI L > TRERNERTH S &F
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Functional Outcome of Swanson Silastic® Prosthesis
Arthroplasty for the Carpometacarpal Joint of the Thumb

Hiroyuki Hayashi, et al.
Department of Plastic and Reconstructive Surgery, The Jikei University School of Medicine

There are many surgical treatments for the osteoarthritis of the carpometacarpal (CMC) joint of
the thumb. Swanson prosthesis arthroplasty and ligamentous reinforcement utilizing radial slip of
flexor carpi radialis tendon (Swanson’s method) were performed.

From 1987 to 1994, 13 thumbs in 13 patients were underwent with Swanson’s methods. Patient’
s age ranged from 45 to 79 years old (average 59 years). There were 2 males and 11 females. The
affected CMC joint of thumb were 6 in left and 7 in right joints. There were nine cases of stage Il
and two cases of stage IV by the Eaton’s classification except for one traumatic Bennett's fracture
and one osteoarthritis due to pseudoarthrosis after the arthrodesis of CMC joint. Functional
outcome was assessed with grip and pinch strength, postoperative pain, radial and palmar abduc-
tions. Postoperative evalution was used by Modified Eaton’s assessment.

Follow up periods of eleven cases ranged from one to 7 years and 9 months (average 2 years and
8 months). All patients complained of no pain and/or slight intermittent pain after surgery. In
particular, there was one case of which pain was improved from grade 6 by Kessler’s pain scale
before the surgery to grade 1 after the surgery. Grip strength was measured 15kg on average, which
wa 96% on average of contralateral side. Pulp pinch ranged from 1.4kg on average against the ring
finger to 3.3kg on average, while, contralateral side ranged from 72% on average against the ring
finger to 849 on average against the middle finger. Palmar and radial abduction after surgery were
52 and 46 degress on average, which was 969% and 899% on average of contralateral side. As the
postoperative opposition and flexion, there were 9 cases in which the thumbtip reached the proximal
finger crease of the little finger. There were 7 cases of which prosthesis was maintained in the
apporopriate position and good stability in the postoperative radiographic finding. Overall, one
case was evaluated as excellent and eight cases as good by the modified Eaton’s assessment.

In conclusion, this Swanson’s method is satisfactory surgical treatment, when the patients need
the range of motion in compared to the grip and pinch strength after the surgery. However, we have
to observe a long term follow up, because there is a possibility of the silastic synovitis and osteolysis.

B ZHBETH D05, TR/MEETEEEERT

T £ & ic .
v L TERmBOPNLG,
g CM BAFiE IC I3 82 O Fet»idh 0, FiliE Swanson silastic ® prosthesis % A\ % kit b

Key words : Osteoarthritis, CM joint, Thumb, Swanson silastic prosthesis
Address for reprints: Hiroyuki Hayashi, M. D., Department of Plastic and Reconstructive Surgery, The Jikei
University School of Medicine, 3-25~8 Nishi-Shimbashi, Minatoku, Tokyo 105, Japan.
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BRIL T T& D, &, KETEZOEER
Zibani, L DAREDOFAN & LT Swanson silas-
tic prosthesis TOEH: & HEHHROFA (Swanson
BRI AT o T E A, TN RS AT TiTH
THEBlC D W TR 2INZ, TORBRHRET 5. §f
CREIH T 2L DBWEHEHC DV Tl L &
b2 Swanson IHEX b 2 SBOFNEWCOVWTHER
T3,

ES & L UHE

TERIT 1987 E 4 B o 1994 FE 12 A £ TRl 232
2 L7 B CM BIRIED 41 61 55 B4, SBH 86l %«
33 FITH - Fo EABITCRA 13 61 13 BIER, 4 14 41
14 BAET, WM 14 428 ST, SEHE 3005 79,
A 57 .8 F ThH o T,

IR0 X ST A 5 Eaton 2482 12 fEvy, stage

1 23 BEET (42%), stage 1T : 21 BA&T (38%), stage
0 : 9BIER (16%), stagelV: 2F5&1 (4%) TH-
Fo. BRI T % Kessler® OFH (Table 1) Tl
grade 2 : 15 B8&1 (27%), grade 3: 22 BEfi (40%),

Table 1 Pain scale as used by Kessler et al. (1984)
Grade

Description

1 No pain, normal activity

285

grade 4 : 6 BIET (11%), grade 5 : 11 B&1 (20%),
grade 6 1BAET (29%) TH-olz. FHHEHIZ 13§l
138885, 20> bR 26, 211 HTh-7. A
BlcixrE 6 41 6 BAES, & 7417 BEEIT, ESE 4SS
797, F 8 FTHo e BRE U T—REDOERH
BEETAE 11 61, 5 5 CM BIFEEWEe O /B 1/, =
LMD b D E L CHIAY Bennett BITRICELC Y
D14, BEBEEHY v~vF 15Ch-7. Eaton 58
TiIMER B L CHEEEMEROBRASKIO TR
Bk &, stage [ | 9 BAHET, stageIV . 2HHTH -
7z. Kessler OFHIiCid grade 4 1 1 B8, grade 5:
11 B, grade 6 1BEEICTH -7,

FARRAERERRELL, BUFREGRE (X
T FCR) #3411, ZO8MH slip &L, SIET
R slip OFH%E®E L, BIEEORHl» & EEHE %/
W5 &) wRAENEHGREEEL THUITDELE
] D BAET A - $24 F % Swanson FE) & 417
1oz, el 5 BEOINEE D, BEEETok.

itk M2 EE, FEEL, Y7, pulp pinch, HE
ARENE, X BOWBTHRE L.

& R

EM T 13EAO S 5 1 £ EOHiEEAE
BhiTolboi3 1140T, BIEHEE 1 E» 5 84,
2 ES s ATH oI,

z }S)Iight integmittent paind g KRB OW TS TEREED, 11§t 8 Flix
ain present during activity, disappearing rapidly at rest = et e §
4 Tolerable pain permitting limmited motion Kessler OFHiCHlfAT grade 5 22 54tk grade 1 & T
5  Severe pain on any attempt to move Wl oz, 16 (Case 6) TIHTHET grade 6 7 & grade
6  Spontaneous pain, no motion attempted 1 EcHESNI (Table 2).
BB L TR 7.5 » 5 26 kg, Y 16 kg, &
Table 2 Operated patient data and results over 1 year’s follow up
Case Kessler's pain scale | ggi0n's | Follow-up | Postop. radiographic | Modified Eaton’s
No. |Age| Sex | Side | Disease | preop. postop. stage period finding assessment
1 63 | F L OA grade 5 | grade 1 m 8y Good placement Good
2 45 | F L OA 5 1 111 6y7m Mild displacement Good
3 49 | M L OA 5 1 1 4y5m Good placement Good
4 64 | F L BF 5 1 — 3ydm Subluxation Poor
5 54 | M R PA 5 1 — 2ylm  |Moderate displacement Fair
6 70 | F R RA 6 1 v ly6m Good placement Excellent
7 67 | F R OA 5 1 w lylm Good placement Good
8 53 | F R OA 5 3 il 1y Mild displacement Good
9 79| F L OA 4 2 i 1y Good placement Good
10 | 48 | F R OA 5 1 1 ly Good placement Good
11 {56 | F R OA 5 1 il ly Good placement Good

F: Female, M : Male R: Right, L: Left, OA : Osteoarthritis, BF : Bennett’s fracture.
RA : Rheumatoid arthritis, PA : Pseudoarthrosis after arthrodesis
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Table 3 Postoperative grip strength

[Kg] (average)

[%] Compared to contralateral side (average)

7.5~26(15)

42~109 (96)

Table 4 Postoperative pulp pinch

[%] Compared to contralateral side (average)

against finger | [Kg] (average)
index 2.5~4.1(3.3)
middle 2.5~4.5(3.2)
ring 0.8~2.5(1.4)
little 0.7~1.8(0.9)

68~ 96(79)
73~100(84)
60~ 86(72)
58~ 88(74)

Table 5 Postoperative ROM

Degrees (average)

(%] Compared to contralateral side (average)

41~69 (52)
41~50(46)

Palmer abduction
Radial abduction

70~-119(96)
80~100(89)

Table 6 Postoperative opposition and flexion of the
thumb against the little finger

Proximal finger crease
Middle finger crease

9 cases
2 cases

Table 7 Modified Eaton’s assessment as used by our department

No pain
Excellent
No instability

Pinch strength (index)>>80% of contralateral side

1 Case ( 9%)

No pain

Good Pinch strength (index)>60% of contralateral side

No instability

8 Case (73%)

Minimum laxity

Occasional pain only after prolonged activity
Fair Pinch strength (index)>60% of contralateral side

1 Case ( 9%)

Frequent pain with average use
Poor Pinch strength (index)>>60% of contralateral side
Mild laxity or subluxation

1 Case ( 9%)

T 42% 720 5 109%, F2 96% £ TOEIE 27 /-

(Table 3). %7~ pulp pinch b i i AR D MHEIEL
T 72% SR HIED 84% £ T TH -7 (Table
4).

—77, BEEEEEENAES A E» S 69 E, P
¥ 52 B, BALLT 70% 5 5 119%, Y 96% & ToOt
=%, BV 41 B o 50 B, iy 46 E, EfIL
T80%72» 5 100%, F8I%E THHREARFED 2

(Tableb), %37 - JEEEEIIRHE DIEREH/IMNED
WD finger crease ¥ THEL »EEZ L, prox-

imal finger crease % T4 9 #l, middle finger crease

T T 2HITH-7z (Table6), HEEIEEIETIIE
Ny A BEhizy, BEnRERYB OO L

FAlB 1l eReT, SFCHEEEHE LoWE

AL TERERBEL Tw5,

B RIBEHER O X 2P 5 T prosthesis O @&
i3, RiFebo T8, BENOBREOIER 2 6,
BAOFEEOERA 1§, EREANOELRA 14T
Hoiz (Table 2), MEFHTIZ Eaton OFFMERY 28
ZELizbOERAW, excellent 141(9 %), good 8
% (73%), fair 1H1(9 %), poor 1#1(9%) ThH-
7z (Table 7).
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Swanson I Rb 2 AEEEE L 2Tk 50,
spacer & L COREBEAZERBYBHD, 51 HF
BOHEMBEELECE L, B2 ZEFERTH 2K
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REREFIE R BRMEER & U CEER L, FCR T & 2 BE458
EHHT 2O L 0OTREWLEEZL T,
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1. £t CM BIETEE Xt L ¢, Swanson EWZ D
TOFE « R EFMFR LORMERIC DWW TRAT:,

2. T OFEEMEO prosthesis DTN EME S I1F
EAERL, HEBEOCyFHLELN, HCEE
NFROAELEL S,

3. IRIE silastic synovitis 8 & Uf osteolysis @ Fr
RIEFED s hnds, BESHEIHMNE N0, 41
EELREBRESNELEEZ B,
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EEFIAT 5088w EHEZ B,
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Prognosis of Spontaenous Anterior Interosseous Nerve Palsy with
“hourglass-like constriction” Treated by Interfascicular Neurolysis

Keiichi Shibata, et al.
Department of Orthopaedic Surgery, Faculty of Medicine, University of Tokyo

We have reported 4 patients of spontaenous anterior interosseous nerve (AIN) palsy in whom the
AIN was normal in appearance but “hourglass-like constriction” was found after interfascicular
neurolysis, without cutting and suturing the nerve or nerve grafting. The prognosis and recovery
pattern of the affected muscles of the 4 patients after interfascicular neurolysis is reported herein.

The age of the patients ranged from 30 to 57 years and the interval between the onset and the
operation was 3 to 10 months (mean 6.1 months). The follow up period ranged from 12 to 20 months
(mean 15.5 months). The AIN nerves were explored from 5cm above and below the elbow and
interfascicular neurolysis was performed under a microscope. Hourglass-like constriction was
located 2-5cm above the elbow. There was one hourglass-like constriction in one funiculus in one
patient, in two in one funiculus in one patient, and one in each of two funiculi in two patients.

All affected muscles of the 4 patients recovered to M3 or better. Muscle contraction of the
flexor pollicis longus or flexor digitorum profundus of the index finger started at 5 weeks and 5.5,
5.5 and 6 months after the operation (9, 9.5, 11 and 13 months after the onset).

To confirm the pathology of the spontaenous AIN palsy, when the AIN is explored, interfas-

cicular neurolysis should be performed to confirm the lesion.

x L &

2 1%, 1992 FICRRER U T B FE R B R R 5
PlTHE 2B L 25, ATEEAE (AIN) 12
DAFIRIHE (A o T2 A8, SEAREE T W AR R
FIEM 2T > CARL L, AFITIRILE2~5 cm CH
T [ROREHEC U b ole 2 b AL

feb. 20 4 FIOMEEHER S Chiast U iUk -#4
DB OEHEEEER T, MREHERMEEED 5
X, Dk, EHRCARECREGE L. FlE
T3 DOFE, WEOREREZHE T 5.

iE #
TR AR £ D BRETR S Ut b o 70 4

Key words : hourglass-like constriction, interfascicular neurolysis, anterior interosseous nerve palsy
Address for reprints : Keiichi Shibata, M. D., Department of Orthopaedic Surgery, Faculty of Medicine, University
of Tokyo, 7-3-1 Hongo, Bunko, Tokyo 113, Japan.
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Table 1 Patients

291

Case Age Gender Affected Site of pain at onset Tenderness
(vears) side
1 30 M L medial side of the arm and forearm +
2 34 M R medial flexion side of the elbow —
3 43 F R the shoulder, the arm and the elbow -+
4 57 M L the lateral proximal forearm —
Table 2 Operative findings
Case Entrapment Appearance “Hourglass-like constriction”
of the nerve of the nerve
1 - Partially swollen, hardened and ad-
hered
2 — Strongly adhered at the proximal
part of the elbow
3 - Normal
4 — Normal
Table 3 The site and the number of “Hourglass-like constriction”
Case Site of Number
“Hourglass-like constriction”
1 5cm above medial epicondyle one in one funiculus
2 3cm above medial epicondyle one in each of two funiculi
3 4cm above medial epicondyle one in each of two funiculi
4 2cm above medial epicondyle two in one funiculus

4 IO FHTRERT

Table 4 Time of muscle contraction of FPL or FDP1
detected after the operation and the onset AL, HESMER, FRERIEORMEN~, € OBICH
Case 1 2 3 4 B TERERS R EAE » & IEFP AR AR FT 5 cm £ TH
Postoperative | 5W 6M 55M | 55M BEET I MR BRI 2 1T o 72,
Afteronset | (11W) | (M) | (9.5M) | (13M) Fix Table 2,3 041 T, BEEMEL huicd L Tt

*FPL : Flexor pollicis longus, FDP1: Flexor digitor-
um profundus of the index finger

BIDESF 0TS 57T, BIF - L 15THY,
EAEE 2HT, FMiERARZ I » B2 5 100 AT
T 6.1vATH-T, MBBEEHHIE L2 »A» o
20 HCY 1565 HTHo T,

SFIFER E LT, B E T dREOREHES K
Fars, MABCEESH 72, £, 26ICIRNE
¥4 cm O EFEL D -7z (Table 1).

R OFHIMET i REHEES (FPL), =IEEERG

(FDP1) %12 [0] s D24, wiFns»ds [0]
THBTEMED S O 26, TF: b FALRED L0
1l 2HTCHAERG PT), BHFHREG

(FCR), FZ#H (PL) OfFHET 2> Tz (Table
5).

SHEFE P E5 cm » S BIEET RS £ °F

SRR RBED B2 & BT,
& R

A PILBITHRESEEL TETHY (Table 5),
FPL * FDP1 0 EE 3 i 5 B» 5 6 » H, ¥
455 ATRID, RE»SIT9 » H 5 134 H, Fiy
10.65 HTH -7 (Table 4).

FPL&AE [0] 2HI&2ifite 124 B, 205 AT
(3], [4] @, [2] 2Bl zhenife12s BT
(4], 18x BT [5] %&b, FDPLix [0] 2@
BaMHE 2028, 182 8T [4] [5]1 1w, [3] 36
#122BTH[3], [4]13MB122BTI5] ko
7z,

BB A ST ICAS Tid 72 v PT, FCR, PL OBHE
FTOHBoR2PTHINODOHHIREEL T

(Table 5).
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Table 5 Results

Case 1 2 3 4

Postopfzratlve 20M 18M 12M 12M
period
preop.— postop.

FPL 0—4 25 2—4 0—3
FDP1 0—4 0—5 3-3 =5
FDP? 55 355 55 5—5
MMT PT 355 5—5 0—7? 5—5
FCR 3-5 55 03 575
PL 24 55 0—1 5—>5

*FPL: Flexor pollicis longus, FDP1: Flexor digitorum profundus of the index finger, FDP2:
Flexor digitorum profundus of the middle finger, PT : Pronator teres, FCR : Flexor carpi radialis,

PL : Palmaris longus

% =
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N RE S 1B RIHHRFREDIC D V> T3 1969 EHIRDH
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LOTHLUREELEZOND, BWED X Z 2 36EH
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DEPRERTER Y,

E3 & &

1. BOEREHRR < R D BFala MR 4
BB FREARAE SRR R BT 21T W RRE 2 B L
7z,

2. ZFIFREOEIE 2380, BEOEE SRR
W5 ErS6 v H, BERI» BB 135 HTH-
7z,

X B

1) #EEE— i BREEEHERE BT 5 Mg
i R RT3, HF &3, 10 985-989, 1994
Haussmann, P., et al. : Oligofaszikuares Medianus-
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FHEEREED 3 8. BIAEL 22: 59-61, 1971,
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FIPREIRRER, BRARIREY, 2: 148-153, 1992.
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RELEESOTRER b ELI N B,
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Vibratory Sensory Testing under Tourniquent Ischemia

Satoshi Takahata, et al.
Department of Orthopaedic Surgery, Hokkaido University School of Medicine

Vibratory thresholds at three frequencies were measured using the index finger under tourniquet

ischemia for 14 human volunteers. Vibratory sensation was quantitatively measured using a

variable amplitude vibrometer. Semmes-Weinstein pressure testing was simultaneously performed

for comparison. After inflation of the arm tourniquet, measurements in these sensory testing were
carried out every two minutes. The arm tourniquet was released 22 minutes there after and the
measurement was continued for another 22 minutes.

Vibratory sensory threshold at 250Hz showed the most rapid increase after inflation of the arm
tourniquet, that at 125Hz was the second fastest, that at 63Hz the third, and Semmes-Weinstein
pressure testing was the slowest. On the other hand, Semmes-Weinstein pressure testing showed the
quickest recovery after release of the arm tourniquet, that at 63Hz showed the second fastest result,
that at 125Hz was the third in rank, and that at 250Hz the slowest. Response of vibratory sensation
at 250Hz was the most sensitive to tourniquet ischemia, which showed a statistically significant

difference.

It was shown that quantitative evaluation of vibratory sensation at 250Hz is the most useful for

early diagnosis of entrapment neuropaty.

@ U ®» £

AR EEE O B HARHTIC I, innervation den-
sity test TH % two point discrimination & U %,
threshold test T # % Semmes-Weinstein f& 7 % #z
BREBRENFHEEZ ATV S, REEHREIL,
quickly-adapting receptor system O RifHE % i L,
FIERESI LY B 5 BREREGOBEE TR 2
EELNTWS, LarL, BRED - & HEERHF]

BRSO BLEMET Le G i, ShEo®mED
B, BRIEmE I & 2RMTFORIET, 63 He, 125
Hz, B & 0250 Hz O 3EE ORI HERME2EHEL,
MR FE B RRBAERERET T2 2 ThH 5.,

xR H &

BESEME 14N, F£525~33F (FH28F) 2%
L7, AEEScZESUEME 2 EEE L, 250 mmHg
DOFET LR RRIMREE E Ure, AntEREEIES B

Key words : sensory evaluation, vibratory sensation, variable amplitude vibrometer, Semmes-Weinstein pressure

testing, entrapment neuropathy

Address for reprints: Satoshi Takahata, M. D., Department of Orthopaedic Surgery, Obihiro Kyokai Hospital,
Higashi-4 Minami-12, Obihiro Hokkaido 080, Japan.
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W, 3TEMEOEHERE (RIBUERKE 63 Hz, 125
Hz, L0250 Hz) & Semmes-Weinstein 82 (L4
TSWHRIE LIEY) #HETL, FEERCRE - FEAEREE
R CATHMRERCRERF 2FTHIL 7. 2o % 2 SRR
TEHAIL, BRI 22 53 TSI M 2R L, 44 3% T
AL 7,

RETEIZ ) A V8 AU-02A BHREI ST 2 B\,
ERCRHE L 7z, NREEEHIIREF OMRE £ IREHO
A ELTBY, 63Hz Tid 4 », 125Hz T 1 p,
250Hz T3 0.25 ¢ 222N 0dB & U CTHEHEMB K
FBRTBEIER->TVE, KEHOBRETE, R
DS BHEFHCHEL To/ E X ORI, B
FICIRFI L T e &L EOBEOTHEIY, #OE
CHHIMROM@E DEEERERATOFEEE Lz,

* £

FHEORISWEME VT 7 TR LI, 777
RS IR, MBS ERECOFHETS 5, R
B IRHMATOFHEES 0dB & L7e,

RERPER (FEFI4) OFERZRT (Fig. 1), [HIM

* o

vibratory threshould (dB)

- release

BREGHIE, £37250 Hz REVE OFHEAIES LA L, XKW
T 125 Hz #RENH, 63 Hz IRENE, SWBEOIHI L&
U7z, BEIM 22 5 Cl 3N TOMEBREIHETRE &
ol ERULMFORKE, FHESD - & bR
WEELZOR SWHRETHY, DT 63 HZ IREE,
125 Hz #RENH, 250 Hz IREROIETH - 7z, R HE
MRV X FEMET D 3.0 msec b S LB L, [E
EEAEET I 4.2 msec TH - /e,

b 13 BIOFER b IRIEFEROER ZR L, 22T
£ 14 o, [6 UMM 3 2 S AE O T 2 5HE
L, 79 7wF Lz (Fig.2). #OEE, HMETSE
1X 250 Hz {REhE, 125 Hz E1H, 63 Hz IEENE, SW K
EOECHEES LR L, ERIEMEOKEE SW
WA, 63 Hz #EEhE, 125 Hz IREhH, 250 Hz REEO
NEwz AR L 72, ENEAR RIS ARSI FHIATD 3.1 msec
SRR EBEL, FRMBRIERNC 4.2 msec TH-
7z,

Kz, PEMMBAESL o E&H U sHEDS, —ED
B2 2 7RO IR 2ER & & i, £ 14l
T U, IREE CRETEES 10dB 28 2

" 63Hz

SL(msec)

30 40 min

Fig. 1 Case 4. Time elapse dependent changes in vibratory sensation, Semmes-Weinstein testing and sensory latency.

SW=_Semmes-Weinstein testing. SL=sensory latency.
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Fig. 2 Average values of 14 cases.

Time elapse dependent changes in vibratory sensation, Semmes-Weinstein testing

and sensory latency. SW=Semmes-Weinstein testing. SL=sensory latency.

Table 1  Ischemic duraion when threshold of sensory

testing exceeds a fixed value.

Mean (minute) SD
63Hz (>10dB) 12.7 3.9
125Hz (>10dB) 10.0 4.8
250Hz (>10dB) 6.3* 2.9
SW  (>4.31) 16.0 1.9

*p<0.05 Wilcoxon U-test

K, ¥ b HIREEREHBHIET I Fhg L € 10dB 1L
EEHU-BORMAERE & Ui, % DOFEE, 250 Hz iF
BE Ty 6.3 4, 125 Hz IRBYE T4 10 4, 63 Hz
REECTEY12.75THY, 250 Hz IREIE L
Bapnofe (Wilcoxon U-test)., &% SW HRE T Mar-
king 4.31 (purple) DSEIHFRE & 72 % & TORFEIEF
31653 TH-o7z (Table 1),

= S
% 72 XA DIRIT AR & 2 - T B D

=404

TR,

RHEERNZLE, RIS HEREOENths, *
DFER, 56 HIMMEEIC RS E O A B S B
OBWEERZTRYICEE S NS, A BB BEIIME L
REEPEETLLEZ OGN TV,

B HEEE DO ER T T AT, MR A ERAY I
FEET 260290, HEEHIREIZ TS 50055
%9 Lundborg BRZ > 5 4 7E2BWwi-ERBRT, FIR
BOBBN R EATE U HREES, Eozgilt
M DI & - THEBINEEOERGE bk L 2
L, MREEEIEBNEEL ) DL AHEmMOE
HThHDEWELRLY, SEHOER, EoZegibm
WEMEL T EBREHIREC T2 2 & T, MR
D TRICAFLBEOBELBEETLH0TD
D, BHIGSEREEOEFVCELLDEELIOND,

AR E O R HARZMIIC 1L, threshold test T
b5 SWRELRBERENEREE L SN TV B,
SWHRE LIRBIRREL KT 2 &, REEOLFBE
A EHam L IRE DL 99, S DR ERET
Hote, MATSWHRETI, 745X 2T 3
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FEEOAERBPE, LBESEL 2D 2, REE
st B L WS EH 5.

—7%, REVESHESENE & B 2 BREZAE
DHEREPRIT 2 EEbN T3, LrLEKRES >
& b IR RIBUE ISR BERET U 723 13 T,
Phillips & IZEX % AW ER T, 30 Hz B L 17128
Hz iz~ T, 256 Hz O 2SR E i s L
e EmE LY, Lo LEXIC L A IRMEREIER
RISEfASEE L <, BRNICELS b3 IKiBE-> T
e, SEEE ST, REEEEH L ERFEI
& o THIBABE 2 LBRET L7z, = DHR, 63 Hz,
125 Hz, 3 & 108 250 Hz @75 Tid 250 Hz IREVENR
bR RIS L, HMErENEBREOELS - 7.
oI, FEAMECHREICET ARENENC LY,
RENEE 2 HOIRSEREOERNCb 5.

UEDRERLD, BiuEMmREEED RH2HIc)’
250 Hz IREIE O EENFM AR OER L E 2 5,

0§ 3 CRAOZIRETE O E BN T 5 % 23,
EHOVPBOLIRBEFRIARELEVATARORE
WIETETHho T, FIEAREEE 250 Hz B2 & Ui
B A AOREHEGTPEE L,

Ed t &

1. ZEEKIEIMFC X 3B FORET, REIRERRE,
SW #iris & UHIE AR R 5T L 72,

2. 63Hz, 125Hz, B & 0F250 Hz @ 3 BEDIRE
HD b, 250 Hz ITREREH » FHICRMIC KL T

BES EH L7,
3. BE, 33O REEREREES OMERE
Wik, 250 Hz IR ES b ERTH 5.
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H B3R 741 H28H
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THEEA © f

1 Herbert screw SiTHRIAL L 3 HRBEMEHS
W DEE

HEBAFEFHMORERAR # L E K
7N Z B
s R B E

[B/] FRRETRE ST 3 g O T3 EE
ENBI-DBRAEICIE D T <, MEZNEESHE
TH D, FHEF /NS W7z DIET#E O Herbert
screw RIATRTOREEN 2B LB LY, &
BRI A I X % Herbert screw M{THRIA K 21772
12 FEFI O MR EE £ R 2,

[FEA) B 1140, Z1FTHEFE 17T F»5 33,
¥ 24k TH Tz, BHSEEI B3 341, C 241, D2
TEITH o7, BBMEE B3 3FlE C 1HIEER-8
BcATo 77, MRABEER 10 flic &8 38, &7 9
SR, 95,4817 72, Follow-up $iH i &E
6% A, mESE, FH23y AlITH 5T,

(BR] BREEZIBIE SN, MERE Her-
bert FEfiE k&, 5, B, 3, |, 2, 7, 2,
Cooney FHMETIZE, 5, B, 3, ®, 3, &, 1
TH ol HHESHHE & LT screw DOBIFTAZEHD 3
BRCEL, WEPLRETH 72, 2055 25k HH
Xy, B0 D 1% Cooney FHEHET 70 S TH -
7z,

[FEEE] AR EINAEE LB L T 500, iE3RET
BB EE T 2 L BN D & RERC BRI
BThHB.,

2 FEREEEE OBEER

RRTSIRF RIS E g -
# B
HEF
T OEERAR A E

(FU ) AHREEAEE T i e E i

&
H
x

§i W am

= i1

TEA/NE L, EEHEEED S ITHEES
nXFTv, 0OF TAEEDAHTIHEES IES
LEES, FMOXMRERE I LT, HELDIN
F TR LI AR EIEAER BT C D v TR L, &
BT ORI L BB DWW THRE T 3.

Cef5R) i@k 14 EMIBE LB Er g i
15 Bl e Uiz, B 13 8, 2of 2 1, EES R
21 (16~35 ). HRAIZRFCEHZE»S 25
DIEER LIRS D T, £fizFMEiT- 7.
P %13 AT Herbert screw 12 & % [EE 48 8 §

(NEBME 3D 12, BBME L Kirschner gz L %
EzEH 5 Bz, BFAE & Kirschner $f#1C & 5 EEDS
580z, AO O/NERE AIEFI & EED 2 FlicfT
bihTwiz,

(ERPREET) o, BROTREL, MER DLW IEES
b5 FREED S BEEHICERS ¥, RN
ELUCFHEENER LB RAEL, BEeT5E
PETERELI.

(R 2EERTCKERAS 22 LB 2 1EE
SNl PE2EOED 33% TH - fo, EREIATET 90%
DEHSABTEEY FOEFEERHZ T rEL,
iEid D% DBEVERE L L S E 2 . BRI TR
26l EOBHEERLTCBY, BEER ORI AZE
By, 20%BRWEEZ -, FEHETESZEAL
90%, EIE BRETHEL Twiz, VY b UET
FHREEEF2E L7250 1HLEEL Lo .
Herbert screw ORIANE #SA#Y AN & - /e
LOW1GIBY, BREREET B TH- .

(B8) FREIMEEITERES 23 L, BER
ERHERBOTOVY N URENKETH S, T
B oD BRLLFITY, FREPEMLTCOR
FTHDONZFREFREEPES 20O T, RS
DEE I NNLITERTHIE X v, 37 Herbert
screw BB RENI-HETHDH, A7V 2—DFRA
HXHRE, BSCHOOEESLETH S,

— 100 —



3 FRREBBROEERE
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BEEmREERSE N & F B
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i iz

TR B il £

= KX & 7

F B 2 &£

MEOHE I LHE, FRREBEROFRIIZ DG
BREICLOTREREIZVETBELONS L, 2
TS, BREEE, EER, FMflrE LT
ZDIRE, FRIEDOWTHRE L.

SEF> 1988 £ 5 1993 F£ & TWHEAM 1 /3 TD
FREREBBHT 54 fl 55 FRIBEL, F0O556 2 AU
FoBEREE SN 366136 Fi D XFTE L.
HEF 19 F 0 5 HIRFFHIAEEE (G- 1) X 8 F, #
RIS (G-2) X 11F, BREEEE (G-3) B 17F
Thot:. EHOZERFTEI TN TN THE28.],
31.9, 28.2 F L EIF kL, HEE L BEAMEOR X
HES v, THREERIZ 1095 B Tho7. G- 1
1k2El, 2% 2 H®WI short arm thumb spica
cast i THEL /2. G-2, 3 3 ERAIWIZ Herbert
screw & Wz,

GER> 2l BEE 2872, G- 21212 unstable
type 2 LT H# & DERIMMCHBEL 2 4 F (G2
a), REOBEERERE -7 3F (G2b), BEERE
ERID 7 HBMAIEEL Uz 4 F (G-2¢) 284, £
e LU CEESEEE 14,78 G-1,G-3D7.4,8.9
BIRILTE» 2722, FiioEEHE LD &,
BELEE RPN, BEACELLHME G-1 2
125B:EVEL, G2, G313 23.958, 2758
EEhro HL-2a,2bXG-1 LEEREERED
s o, RFBRIEOBRMIENR, B3R
WERR P T, 1272 LBESRRIOEA OB 5 6105%
otz G-11E12.5%, G-2129.1% L, G-3 i
35.3% TH-ot, AR E-BIRER O Alignment
PEREL D OWERISEET 208% W ERK B 5 iz,

(F LD VEBRMICBEIEROFHSEEL L b
HY, BOHEC L VEEHEMEERT 52l T
Eapotz, L UIBREEIRCREIMAERICLD,
B EHE IS & ARE TERA /. L 2B
G, BEEE R Th, FREOMEIRNLEE
MTEHEPEsINE, BETZI2ERLI L, #
BER TR R W,
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5 FARBEINOEEER

NFERRFBERARIESHRE W B B &%
# £ &
e=2-)| &
il - A
® I B

(B8] FAHRBEIT L, P2 O RS X » o B4
HEPHBEAEG & LT T 200840 xS,
Hx BFAHREBITC BT 2 BEORES, FHCHE
B & BIERE R MBS 2 2D BRI D W THEE
EIMAHRET 5.

(FEEUHER) YRCBWTEAREET TS L
TFMHIGE 21T o TERT, MRRRRENTE R
LOW, 322 FThHYy, B3 Hizklfl F
X 12F 6 613, W30 F, FF24F, EF8F,
REEERE, 32 A» 53028, FH12x B
THo7. BIEIE Herbert 2048 Type AL 231,
A27313, B1281, B2434, CA32, D12510, D2 4%
1FEThH-Tz. Fiikix Herbert-screw B E D & 53
17, Herbert-screw E%E & BREAEFTFHL 8, k-wire &
78 Herbert-screw EFE W BEREGFHED 1, k-wire &
EDAHDB 1, k-wire [EE L BBMEHAY 4, Zimmer
-miniscrew EEH 1 FTh-7z, HEAE TCOHM
BRI T 4.8 H, BIEBITHEE 5.0 ATH-
Yo, BREEEIZHEEHGIT 8%, BRIBHITTI%TH-
7.

[(#2) #rEtfliz3d L Tld, Herbert-screw BE5E i3
BEEBRETH-7, LoL, BESGHNL T,
Russe BICHE U BREMIC k-wire BER B I Ko7z
FEFI T 100% D BHEE B H/ S iz 0wkl L T Her-
bert-screw FERABI T 57% TH D BEEEIZ, EE
Thoiz, Thid, HEEERIENSK S WEEHTIC
LT, BAEER RS {2 AREARRD ana-
tomical-alignment @ [E] & 23 K & - 7¢ D, Herbert
-screw O BIFRABEADOBANEL 5 5, £BHE
BREO D BEEHKE WD screw 1 & Tik[EILE
T BREWMET T 27072 LE 2T,

(2 &®) FHEFIzXT L Tk Herbert-screw 13 B #
ERREEFTHoIz. BRIBOKE ZBETHFC Her-
bert-screw [EE % A 2358, k-wire BEEDEM
R EDTRBHE L Bbhiz,
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8 BRIBMFAREEHICHT 2 FiMEREORE

FRFIENAKEREAREEEZE £ # 1 X
# x &
2 E A F
E E A
B & #H—%
FOE R T

[iEU o] FAREEITIZEROERIBMT
HdrIrroRELEh, BEELRDRET ZES
B <, BB THEE 2T BRI EE
FFMBIZ D v T E ORI LS 202 72,

[x5R] HRNC B W CRE 17 FEEIEEFERRE
BITORKO b LW FATRIER 21T o 7Bk 37 41
VBT -7, BHEMMH, E3H, FH234, £
UEITESFZ1I5F o 35 F Y2 FThovz. B
BAFARITHEANT, PHCE RO 2 SRz 35 flic
HUTHE L DERL L EEEEEBHEIC L % Russe
A HE T R 21T - 1o WD 20 BlIzEES %
BARLUBCEERTbh ol —HEBIED 15 Flix
FREEVOREEELZOEECER*E S E4
LD OHBHKE L HEBREBEELETVEF VY 2
F—8BIRIC & 2 NEE 2 1T-o 7. iRk short arm
thumb spica ## 8 ~10 AW T W 5,

(3R] BATERAIC D Vv TISEAIE 7 41, =RREAE 17
B, BB 13 B TH > 7o, RS EERRMIE 9.520.3
HThHY, BEESHMIEG 10.010.4BTeficEi,
BETOBHESHEZF VY 2 — SR EER 8.8 4,
FEEEEH10.9BTHY DISIZEHEBELRKERE
B E DB ARLE SRR TOBES TH -2tk
HOREERS, AIRAEES LEERSE»ZHEUE
DREHOBRE2EBL Twiz, gifA2040 S-L A&
DHREZLSE, BEIHTOREAKIZISIET
HY,EIES—L A CEERMIE P=0.002 THEFFERHI

BEREERRDI. L BHEEGREEDERTITON:
BB SRS YIRATFIRTHE 14 Bl & 2 WA O ERFI T
BRESHMcERE Do, HEHKE L EETHE
BEBHEE AV, APREBEMN %15 Russe Hic#EL
fe AR BN RO B#BE L FIRBEYIRE 0%
ERBRHZMRTH o7,

T FRBABIE OB IE
RERFEFHRSARZERE ARE ¥ =

b

OB oS o W
m ¥ B H
&
2B oo ook A

;oI

U I Russe IHDORIAKBEEHAS LI T 2728,
BEFFRE BTS2 N2 /0.

MR L HEE 1967 S 1990 FE F TO 24 R
RN T Russe ¥ 21T 7o FHREB 37 12 49 4150
RET, 2095 3FEU LORPBHAELTET
B o T2 R BAET % 7o B R RESIZ 20 1 20 AHIRE T
Hotz, WEEAPMIETY 10.3ETH o 2, B
3R 1/3 28126, &A1/ 328440, whi1/3
M 3H, FRIBITH 7z, FHRESIEFY26.1F
T®H -7z, FiTElE Russe BB S 17 #l, Russe ¥+
BEERRERYIRS 3 BITH - 72, Tk, SHEEHAR
WG 10.4 B TH -7z, ERIRFEM I it Green & DFF
fili % flv, 100 SR 70 S %W, 70 Sk %
TWEE Lk,

R RRTRER, 20 FleflT, BEABNESIT
Wiz, 95 1T 2EOFMEE L. RER,
SPDEBEEEEL TV bOR1IFITH>T-. X
WEMIE T3, BERBEOBRER/IME 3 6], BEOH
BBRO A5 F, 7 FERBEAO cystic change % 6
BB 7z, RL A THETRAE —4.1°2 517
5.8° BN L 7o 230 LT fERIM 3 Bl - 7-. CHR &
TEEGME TISATAT 0.50 2 57 0.60 ~HEIML TWizs
WA LI ERLS 2 Fld o7z, Green OFPM I 20 Firk
N Bl BN TEFHEL, HERSH, FEE3FTH->
7o R FAMRES L BEREG I ESRORALL : O
B IAER R S i,

FE | APREBESOMBOFREREER 2H1-¥
B8, BKEBE ATV, B N—N— P X7 Y 2—
BHET2AHEPERCZ>TW S, ULHLEXRD
Russe #i2 & - T RIFEREARESE O E Z L8
B o, e % o7, $7 Russe B I EREELR 24
CRTWuELIEARED sShkd - Tz,

8 Russe Z&(Z & 3 RIBMAR B BEIFOAERE
THMAFEFTEEAREEE B B £ 7
X % # #
HWREMHRATRERERAS B & B B
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[E&#] BEIOEAKRE BT CIIFREBEIEE * &
PLTWwWBZEWHD, TOFMIBLSTEZ W, &
Jz, BEER2BCHFREMTEE LR T L EkER
BE/el, TOFHIRLTELBZVESATYS,
Briz ook s EfcL, RREORBEZER
WL L, $REEERRBET 2729, Russe R
RUBE» B, FTEROERERVEREL
ELTERL, REOBEILIEIESVESR, B
HEEZ2BORADFEMEIT> T D, SEELZNE
15 ED FEBELUREFCOWTZORELFEL 2,

[5fgR] #Hz @ Russe ik TFM 21T I BEIAER
BB 18 Flic oW TRET L7z, EMNIE, 51 16 4,
LM 2, A, 230 F Thotz, ZEPSF
ME COYRIZFER 16.75 A TH - 7, MR iEERE
HREE 1.5 E 5 9.34, TH33ETH-T, Zh
5 oWT, XENEHE (SL &, RLA, fHAEES
£, C.H.R.,, SLACH¥HK L 2EBHEN) BX,
MEPRIVFHE (Herzberg 512X %) %2{To 7z,

[ERB L UFE] BR. 2FlCERE® A7, FRR
RN, ALY 22,8 mm, TS 21.2 mm
5, 22.9mm BE S niz, RL AIREEEE—9.3
[, HIAPEE 3.5 B2 —3.0 Er b iE s e, SL AR
ERIEEH 48 6 B, MR TFH O TETH- .
C.H.R. RATRIFH 0.51 55, MBFH0.52 L%
LTV, & 7 47HT DISI 230 9 il 5 flasdiE s b
7248, AT DISI #EL7-. 48 3 AL, FRREE
BEAE L7z, DISI 28 L7 3 #1T, SLAC1E®D
OA ZMb %R 7z, BREE TR, DISIER 2 EEL
Tzb DX, FENEEIETRLYE.

9 FRRBBITE CABIEHIIC%3 T 3 Herbert bone
screw OFERRBR—AEBENEM PO LT—

HEOEREHREERE & B R BA
BB E =
o gk N
B K 6
E=J ST |

AR BB EFREETOF CRLBEEOR VER
THEBXFEEITEADIFIZLL, DOBHEEGOR
IR WETEELNTB Y BRI 2R 5 2
LHHV,

JT4E Herbert screw % AW CIEERE XM EL 72

301

B8, R BIREEREGbL LV, BERESEAIERLELT
BRSSO S WMET 5.

FEGIE 19894 B XD 4F10HAETDO5ET #
B oM YRz T Herbert screw 2 AW TEER
ToleMREBIT AR TH S,

e 6 » AL BB U IHESID S bEBREZ TE R
DHEH 13 41 - BRIEE 7 FIO 20 61TH Y, ik
BE 4% 13 87 B 61 »% Herbert-Inoue ¥ € 1.08 (0~3
), Cooney ¥:T 86.9(70~100) ZTH b, HAFT
¥ Herbert-Inoue # 1.57 (0~5) £ Cooney ##
86.4 (70~100) ETH o7,

FRRBBITBREE & 20T, Z0HELLT
PEF I Russe DB ERAHE & SMEIE S e 3, SR
I Q0% D BRENZ 5N TV 3~6 280
SEEBNLETH >, Herbert screw i3 EBELE
T5HEHATCLHAEESREE 4 ~108 L EiES ¥
BZENTESHEMEBC L > THEZ L WFEEE W
Z 593 10% B2 DOIGRENEFIL B D BRTH 45 4
ANz B TCHER ORERENE Uz, osteoporosis 2358
WIEFIZH U AERE O & THEE 21T - T bl
DISI & HREF CEREEH 2 iz h -7z, Herbert
screw & anterior wedge bone graft #fT- /8 TH
HNEEESFA A THNTBEE B EFEENLET
breEzoh,

10 FER BB EAMD®RE
INRE—REREERAR v A
B &
IWORZEZHERIF £ #F —
P =

[E8] FRREBH I3 Russe 3% Herbert Hic & D
FELEENREINTWEINZD—FT, FIRE
FrE3Ef] (AVN) RELCEREFEEE (OA) 24
T3 b0 EIGECEET 2EHA D5, BT
BER LR EEITFNIO S b, FEAH (BBE
WbEts) BAFIC DO WTHRE Lz,

[FEGI] BEAT 47 FUARE M RN CTFM &2 M5 T L 7oAk
B &I 63 41 64 F T Herbert 04338 T Type A 10
#l, B5#, C154l, D34 FITH 5, ZDOW, BIH
B TH - IERT, W T iz OA BT
LTwieb o 9fl, AVN 4Fl0FH 135 2xRE L
7z, BB TH Y FMFETR 22~60 F, ZHE» S

5 &
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g COMMIZ 2 ~20FETh o7, ML, Prox-
imal row carpectomy (PRC) 5%, Limited arth-
rodesis (LA) 2, HfiX-E R EREERE AN (BEk
%) 140, Swanson ALHARREBEMRAT (SD 2 #1,
Styloidectomy 1, ¥z OA Zb v AVN #liz
L CKRERE N LR & D WWREME R & FRAEN % 1
FICHBAT L7z, Zhs OFEFc DWW RTENR, 1877,
Cooney @ Clinical chart % V> THRIR B % 57 L
HROBIRIC OV TEEL T2,

(#52] Cooney OFFM T SIED 1 #2524
3 Satisfactory £ 7% % 65 A 5 EE L BEHOHE
BEmroie, R Th PRC ZEFENEE, #6E, ATH)
B, BHEBKATVRADENKBETH 7.

[(£5%] AVN OBE B O WEMAICE IR ETY
B2 PRC, % %\ i3 spacer B¥T 2 &R LT & 72
3 silicone synovitis ® OA ~DHEFT & v - F- FIRE S
BH otz OA b AVN L T, SEFIT
BHEIPEFIRESRFCho7- 2 5, FVBG 58
BBIICERSNARETH S5, OABlIZB T
BAETESTHREBBEICERR L T 2B 51 PRC®
BEEAREEO LA R EFERBINDN, BEN AT
VADENTWEZ L8 PRCOUIRETHEIGEA
WEEZSD,

11 BEERMCRESNCHT 3 AABEEERDRE
IORFEFHBEABZHE & B =

A
@

BEEREITIC T 28I EE I & A 1EEE, BE
KREZa b0 Lk->Tns, SH, ®iE, HRE,
MR DWW 2T o 7.

(Fk) G 67 41 69 SFRESN, 55 3241, L 3540T
R iE 18~01 2, HrREMEAFIE 3 ~33»ATH -
7z, BHENE Frykman 38OV, VBN 2ED 62%
PEDIz, HHLEISHNERE T static type 40 (Ace 31
, Hoffman 5, Richard 3, Fixano 1), dynamic
type 29 (Clyburn 18, Pennig11) ThH -7z,

(BRI UEE) HTEHNGRE T I RERN
WEEHFOREZ BT E Lz, BRBEDOEWEIT
BEry=r7OATOREIA+FTHD, AISEE

i
R e L
2
& o E R

OFHE L7z, ZH Barton 57, Melone I, VA
BMAEE 2R & Uz, BIFERe LT, HEEF
RREery=r7 R, 2EAEEEORE, FEBOH
% DORUVBEROMRAHITIEEREO R VWEIG & &
Z 7z, ¥7:7 type OFER I & 2 BIAEHER:, ASEIER
EHROWEBEOWER R ENLNBREOZ TR
polz, REfSERSERSNZFLEDEIICR
dynamic type AL, #HBNWEZEZENL TERE
DEEMZEB L Db, MBEHERIE 2T
STEDBFREFEZ SN, EVRSBORNBNE
LRbnl. gRTERRERT E L Cradial length

(ulnar variance), palmar tilt, K OBISIE O ERER
BEWNEETHY, 25T ulnar variance I FHF
BEEAETAIRTFELCEE CH- 7, Z-HEEHED
MR FEZEECIERETRERNER T
Holz.

12 BEEURENICHT 2 8NEEDOERER
IR SR ARIL B

BH E &

X B =

(B BEEET, RS I R SR REiT
PREEMOBIIE, BELORREIHRE CHE I
BT B ENE L, YRITR IO LS RERNE LA
SLEE R OICHEE, K-wire BE, BBIE, AET:
TZEEL T & 70T, ZOE L MBI D WTH
&£95,

Cefge - k) ER2EL D SRS TE L e
BAOLIE BT 140 Firh, BISHEE < & D IofE L7z 13 BT
Th2. FEFNEEME 3, HE104], SERFFESI
14~89 XTI 57 . BHEMEE 5 » B~3F 6 #
ET¥EHIET»BThole. BERL-EREIL,
Clyburn ! 11 #l, Fixano & 2§ %, BiralizEg
&gt Colles ‘BT 3 41, BEE4F Smith BHT 1 B, BIEE
BERT 1 Gl ftl, #%e Colles BT 7 81 UMMl Barton
BN LOICH 5. BISMEERESOER, PR@EES|
OB UITER L DV FROEEES 2 BB L 1.

Clyburn BICiZ, it 3 ~4 BTRNEERDY 3
4 ¥ +% 7Y — & UFEEONMBRES) % Bt LRS-
B6TETEELE, BBABE~AEEL: LD 14,
BEHCy =72zl b0 36 TH-T2, LD
TEBID RASTAERF DO S 2 R O T A L7228 -

& moM
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THEL, B X HE0eTEEE OBE R R~ X
FREEIVAZ Scheck OFMERZEIZHE U T 3 BRRAHE A1
R,

(R BATE Tk Excellent 8, Good 2 41,
Fair 2%, Poor 1 Th -z, IREFHERE TH -
72 3BITIx, EEIEHE, RSD, *7:33EER &I E)
BHIREGHL T,

(#F#Z) radial angle, volar angle, radial length
DEEIE R 2 B % R ITBEECORRBIIREF T
HolrtELD. T LU IRKSEROREEMIL, 13
i 10 #1123 Excellent £ 721 Good TH-o72. 2D
E o RBITITT SRS EENEERERETH S
ZERREL TS,

13 BEEMFHERICHT 3 Clyburn IABETEDE
358

MIUFESREHREERAE & & — #&

A g —

LR EEEMBERAREHE & & 8 7

B 6 FMBEFREUHERTO S b AL ELHE
ot LT - 72 Clyburn BIAMETE O B BE % MG
L7,

EFNEMTEE S » BU B L FREAERRETH - 72
4BlThHsd, BHEIG, LHEISH, FWEFESIR
220~T771F (CE#56 %) ThH D, BITEIIEE PR
15 B CHERESEDOIBTE Colles BT 13 %1, ¥#¢ Smith
B 2 BT Melone 12341, I8 26, IVE 10 FiC
H o Te, BESBTEE T 9T NT AO 9D A,
THoTz,

418, BAETNEETT 15 45 Melone 118U 2 # &1V
10 Bl BIMBEM 21T-> 72, 2D 5 5 Melone [VE
6 FliC BB EIT- 7,

oz T AISHEE OB % FE A fE 3 O BIE PRy R
BITO S bEAVD DV ERFEETGRTH D »DRNE
Faha L v — M ETREDPRELES L, SRE
ORFINET TR RE CEEORS 2R TE R
Wi, WEIEL —H EEEREIFzE L LT3,

BB ANy 4 B T A4 E E O joint H %
free & UFBHAT ROM FIif =GR L, BAEIPIRET
T 7.5 8T, BEESRRE T TR 6 8
TR EE ZEREL 72,

PoREEIAEE s ~56 A (F 194 H) THY,

303

IS X R D EHE R T, # R 13 Excellent 14
#l, Good 5%, Fair 34, Poor 24ITH -7z,

AN D D X WEFITHRESEL Bwolx,
HiTE D8 R O BEIE IR D & TRASEE 2R L
TH+4T%<L, RO ROMIERNTE2wDE,
F5 B DBE L palmar tilt DBILELEE
OENERTH? EEz o0, FAEFRFOBELRE
FEWIWEETH L BB CBI 2R THES I,
SRR EAME OB ERFF I 11, dorsal tilt L BEF
DXEHE % BT & T EGNT R BT s EEB S
7228, MO EEREFIOREIZE o,

14 BSERMBEHICXHT 3 Pennig SIAEE
RERESIBHREEE B 18 *

BRAEEBAREITICON T 2 BIA BRI AADE
kD, 9243 A X U Pennig model 2#EAL T
W5, GBS EITRES I L D B RIFR
Bl L, BERROBHNERFIIEFEED 5 vid/h
P v ERIc X DR E = v S RiEN, EADW
BER, SHORE - BEESTEBEEENT 5.
BREIA TR BITEROBFED 2 Wi EHEROM Wl L T
5.

FEF : 25 F S 82 F D 294 30 =, BHEIS Colles
8 F, Smith 4 F, Chauffeur 13, BIEIRIR: 17 F
&0, BISMEIEEIR 17 F, & pinning 8 F, H
HEREMHESF (NEBHE4F). EEHHIEFY6
W, VHgEE A Colles BI T ELE 0 RJE 11°k
Cotton Loader FifiT % #3872,

R L TSI E T palmar tilt ; Colles B —16°
— 0 °, Smith # 39°— 9 °, Radial inclination ; 13°—
21°, Radial shortening Sh I ; 1 mm— 6 mm, Sh
I;6mm—3mmeREINT, L LEND
Ball joint 8 3 F, REME MK 2 F, FIATFEAEHE
&)1, Cramp bolt 318 1 5 7 FCEETROEHES
Bz, HESIEHE, pinloosening i A Tz, 18 fl
DOEBIEL AT EhE L B IR T7% R 0% TIET L, fib
X 0% AL & REFT, BHIX 76%TH %, FEOFH
H¥E T Excellent 11 8 Good 7l & RiFTH 528, H
IR CIZ S - TR B,
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15 BEEMHEHCXT % Pennig BISEEZ

ARERMAFEEAREREZ B K & R
Pl & R

"B 2 EE

B K H oo

BN B 1§

BEEREERNR B & & A

(B8] 1B 3 £/ Orthofix Pennig &7 V%
WTFM 21T o Te NEEE BB EIREITES 2 HE
L, RASNEEEOBEIGE & HEEAICDWTREL
7.

g L UAER] 21 f (B4 76, it 14 40) 22
B, Fmid 20~80 F (F5 50.37F), RaREHZHAR
X 6~142 8 (955 H) TH 3, B M X
Frykman 388 CIVE 2 B, VE 3847, VIR 3 &
#r, VIEL 2847, B 12 Birch D, BEFREM
BEIRUE L SHEEITE 16 B Tho/z. 2flic
Pennig £ 7%, {EFBRENTETH -2 M
BIMAYEEEM 2 BN L 7228, BBEET 2 b D%
ot BEERIES~6H (Fy4E) TFHEEIOE
FEEEEBRL, 4~838 (V638 TARISEER
PBHRELRE. ZERERE X D ZOBEHS high energy
injury W & % 46 FLUT OB R EFEE, &k 2
56 T LI EOF 2 EEERC ST, BSEEEER
EEIERER 3 » ARO X IREHE, B X UBKHEER
O BHERFHM (Gartland-FEEED) 2170 2 BEX HE
a7z,

(i5R) BE ok, HEEFTIRER Barton &
D 1 5 & EER L EERER 3 » HROZELE
BETH- .. NEFEHETRANEEESR L
2.6 mm OBEEEMEEL, BTLEEFREM;
CEBIEBN LR WEITIEFEE 4.0 mm OB BERE
FH LU Twie, radial angle, palmar tilt IZZEEEFE
D1HEFHFEERO 3P EREEERFLEERER
3 ARETIE EAEE MM o T, BRENFHEZ,
excellent & good 238 10 F, fair 832 FTH D, <
BABEFEEHOREBR» > Tz,

[BR] EFEEORERRERIC RN EE R
HROWHEETH 525, Z{Ml Barton B4 % £ Flic iz
T —rEERBERTARELFE 22, TEEEOHEE
SBINCIEAREFREBIRE TRE TR, ZOH
ISREEEZTRETHS.

17 BEEREHBIFICHT 3 lizarov Al 4 EH E B 46E
B o/ R

WEEAERRRSALERERSE 2 A 8 88
E BH xX ®#
2 W i E
B H B E

191 4F & 0, HRhBWTiThhi:, BB
B 3 llizarov RIS EE R EH O/NEER 2 3 4&E
T 5.

(X5 & FIR] 6 66 BT, 2FI8M TYEgES29
F (6~71F), HFEEEHT 46 (5 HEBRE 240,
e 2Bl (O HBREES 1) Thove, ERBE
B OB BEEIEZ 1 tension-stress effect % &AL Tl
EL, T, BERNCER®ERT 5.

FEGIL ¢ 6 F B, B UL AR, Mg,
BEEDA, 2E% 10 H B W FM. BIE1 izarov Al
NEEREZAY, BEMKTREF2RENECK
-wire &2 TEE L7z, % 0%, llizarov B EEEIIK
HL, MR4BHX7AEEL 2, BESERETH
5.

FEF 2 115 Bk, HER AR, Mk DB
[BIRAL I THHE. dinner fork HERH D, ZHEL T »
B i F1fr, (BBEIIEE open ¥ 3, accordion effect
PHIS LT, lizarovBIAEEL, BEBERUI0
mm OFERETo 7, EEEREELL,

fEG 3 162 FBEM, EEBEITREIGRE. ik
DN, ZBEE6 » ABTEMR. BRI 1 »BTEYIY
217w, llizarov BISMEERIC LV EREE LT 1.
BiEE RIF.

FEFN 4 171 X B, Btlicbex h, ARiEERE
#r. #H lizarov BISMNEEMET. REBMRECH - T
ERPHR L0, it 10 BB i K-wire ¥ 3 A8
. Lo LIEBHERE S, 9IESFML 0 s BHigs
& D BRIEN R VR, RE% plate EE L7z, FDP
PEFEICAEL Colz, BREERIFTH LM, R
BRI R TREDOENL, T E2EoTaE
BHIR»H 5.

[(EF£] Iizarov BISEE I RNDEREIC X > T8
BlinEoh, TEBELEL T, BO CERRHE
Th3.

— 106 —



18 AIAEEREAVEERRCRRHEITICHT 2
AR

AEEEFERERRAR B B £ &

(1T S I E -

BE R REIT IO U T —EDRIE A # CHEA
HIF B esE w20 THRET 2.

Defgr ke /i) FAies 0 1) BISLEE S % B bass 6l
CEE, 2) BT L) BEEEMRETE L FRER
PREC 7 7L TCEIBRE8ET S, 3) =
HIOERE BNV TIERfR R X O R 2 #
LiAte & 9 wHE, 49 BIEHOMMIE K-wire 8
BeRREA L D BEMEmEHL L CEE, 5 MED
BEORR, R TERERBEEL 6 5l i3 BE
T, 6) ffite 4~ 6 BERISEES I8,

AR TIRE R T - LB EEMIRDREIT 14§ (B
12 G, Zotk 2 B, FWERFES 21~652F, ¥y 3T
¥, BEEEHEM3I~2T» A, Fy 11y ) RFAEL
7z, EEIREGE X Cooney & DFMEEHEIE > T gk
U7z, X BREEMETHT#% O Ulnar Variance (BT
UV), Radial Inclination (BAF RI), Volar Tilt (L4
T VD) 258U 7z, 8 5 REFEMIEEERZ IS 20
REREER A OB L 7-BEREE 13 GIOREIEE & g
L7z,

UeS3R] MR | W 5 ARl c2fic gRas
Bonl., EERERZ Cooney & OFEMEHE TEHH
FF 60~100 /5, P 78 | TH D BIFNICSE L 20 H
%, At & ERSE L { FIE O BEEHER O <
FR N T»22fl% 3FFED, 55 1F0EERY
s RSD %2 L7:. fiifiOMWER & 2 FiEEBH
BROARPBENTERERE CERLTH,

X &l s v CEEE O EE T 1Z R #
Bantsy, BEESCEL TAMEETREEE ORE
BRABEBEVWEDSNRTWS, 1) UV iF+
2.4, Mi#+0.5, BEREE+3.2. 2) RI:fifgi16.2,
fits 23.1, BEWKREE16.1, 3) VT I ligi—2.4, 7
B+4.4, HERE-3.8, FM L->TFHEHHEO
alignment X RIF L o7z,

21 Dupuytren #fEOF M1

ARERASERARESE B & B 2
MO R g
BO# A B

305

B & % &
PEBR B OE

4 [8], #4 i3 Dupuytren ##E O FAFC AR 202
7:DTRET 5.

Detges & U HEE] #BE 14 EM SR TFNE
fTL72 196124 5 (B 166, ZHE3IF) 2XHEEL
7o, FMEESIT51~81F (Fye62F) ThHh, B
AR5 » A~15 4 (P 4.44) Thotz, ik
BRBEEZ 3 2 A5 13E2 v A (B 4% A)
Thotz, BMEEIEE?2, =2, 77, RiE
13, /N8 15 $8DEF 39 5 TH - =, Meyerding 3BT
Dgrade i 0 84 F, 1 255F, IIAHB5F, MHY
F, VR 1FThHol. SHEIFERF L 8 FlicFD,
BIER 361, PASEEEIREES 1flTho7, F
M7 5EE Fasciectomy, Bl®RAYRBIE O % RA) =
L7z,

[RB L UFE] MPBIE © & O M <&
pretendinous band % central band IWRZEBFED 5
nl-Owext LT, PIP BT 40° LA O §EH T i spi-
ral band iZ & 2R OFEAPEEAAB S Lo T2,
Tubiana @ #if % FF i T & very good 13 3, good 6
F, fair 33, poor 2R Th-Tz. BEFEERICI,
MP FEEI T 1 B0 AEE OMEFIRLERE L 223,
PIP BA#fid 20°LA LORBRIBOFF % 5 Fie@d iz,
RS RWIESNZ, MiEEESRL % &£ PIPB
s EH LT ks tBbhl,

22 Dupuytren ##E DT

FERYEEFRERAREHE £ & M #
£ H & M
B H A
A & OB oA
2 B 32|
Al 2

B 19 FERIZ B L 7z Dupuytren FEE I L T,
EARE - FMEEC DWW TRE LD THRET 3,

CEF> 1975 F~1993 FE £ T, YR EZD LIER
102 1, Bl 944 (92.29%), 8B (7.8%) T
Hote. FIBRHES T 60.5F, 50 F~70 Fie%
Ahohl:, BEFEZO2WTHSE, WEHNH

81.4%) T, HFOANI3B, EFOHB6HITH-
72, HHEDIRE % Meyerding OS5 ¥EIC L7-49 &,

—107—



306

grade 0 25 72 T, LAT grade 12350 3, grade2 2%
40 F, grade3 #3195, graded B4 FETH-o7, Z
o DEFID BRBEES & CERBREIC D W THRE T
%, SEERRBEEE T EIERIE 36 4145 FT,
BEBZBRE1IEI»A»5 8F 11y B, FH8
FE92ATHol. EHFHREELEHETEIENIE
40 fl, 56 FT, 2FIBBETRM 21T > T 5, fiE
BRI 9 » H 6 194, FEHTHETH- T,

GER> BERBBERITIE, #I2HE grade 0 O 28 F
T, 19 F 8% EHEZ LB LT, 4 FTHEH
ML LBREICEY, 15Fdgrade 0ic& ¥ g o7-.
—F, SFICHHEOETHH Y, 6Fs grade 11,
2 FHgrade 212, 1FH grade 3 FNFNETL
7z, ¥k grade 1 D 8 F T, 1FH grade 0 iCtk
EL, 6 F»gradel WEE -7z, —F, 1FE» grade
ST L7z, #1228 grade 2 ® 9 Fid, 1 F45 grade
DiCHEL, 6 FHgrade2 iCEE o7, —F, 2FN
grade 3 ICHET L.

FEMEERF T, Tubiana DT FTEMEWC L 2 &
Very good #% 15 F, Good 2% 22 F, Fair 23 9 F, Poor
M 10F T, Verygood & Good #866.1%, Fair &
Poor #833.9% % E @iz, HETROFEREIZ DWW,
Fair ¥ Poor @ 19D TH % L, BHESILFT
58%% L, HIENRESNE LoD O 3F,
RSD #3 2 Fic R & iz, FMf Tl R ORE N
BEEEZ SN,

23 Dupuytren ¥#fEFHTER O EERE
FEIERRFERSR W 0 & 2
£ # M X
£ E FE N
FERRULAREER Y SRR Y T - a VREERAR
2 H B #
(E#) @Z 10 - H4 BN THTT LYz Dupuytren
HHEFMBI OSBRI ERHE L, R RETFIICE

BrEA 7.

(CRFRB L UHER) RRIZ 1985 F40 5 94 F iz 4R
B & UBEEELEIC FHT £ 1T - 72 Dupuytren ##E 26 5l
31FT, HAIEEED 25 FITER 1Bl TH -7, F
WRIEEFH IS FTEFB I3 FTHo /. FHEFE
i3 30 F~T8F, Y 61 FThHo N, FTETIER
ANFES 25 48, BRIELY 1948, TS9O TH o7 W

B EAS4E 1 Meyerding @438 T Grade 1 28 4 F,
Grade 1128 20 F, Grade 1237 FThH - 1o, FhiiHek
i 26 B 31 FeF i 2FCHo BETRNT 21T, &
YHIMEPIBE S L U Z BRRAT % 10 F 16 I8, zig-zag
Yk (V-Y EEK) % 19 F 34 IBciTo7. BIOBEER
—RENZBIBAETE 2 b DX 27 F, BEHE R 21T 7
b DX 23F, open palm technique & 2 Fi2{T- 77,
METROEOSHEHOHEREAEB LI U IN L
WWREE PR, BWEREOFEET- 72, HERR
HF & L THERORETH T 5T 2 PIP BB
B, ZREERE, SEEED, MEREHICOWnT
FNTHHEBRE L7,

(HRB L UFE) BEEFE AR IS 63.1
EWMiT 13.2 B EWEL TB D, SEUER Iy
81.1% T b - 7z, BAMIEI T PIP BARI D J54% MP BE&i
L0 LR SBREL, MEXSELERETL
Tz, AMEREF & EMEL ISR E
THEFNC B 243, HEBREE Th -7z, PIP B
BAROERE & U CHEEBA ORIER ORBESEH c
T2 OFMEIBRHB T2 B 0, BRERIREOEELE
ERT LI LR, EHOZREDOIFNET DT »
ZEREPEZ SN,

24 BESEE_REEFHCE T 2EFRISMER
BT

KR RFRERARRY 5 —EPIR & ® &
n & 5 E
it B x %
2 # E £

EHESIBEOVIEIEME, R EUSEEL L
CHEOMIRL, WETESORY, BT
BHB, THEDS BERRIXEREEL ST 1,
REATATENES & AT - & RIS B 2 b i
BH TRV, bAbIEEHES RS2 CRkE
IP RIS D MR 4 & 72 WIS R L e ST L T f
Bt LT, EERIBHEES R [P BEE ORMR
BIRATL, BIFREREEROTRET 5.

U] fHESIERS —RER 2 L1 6 41 6 &
8 TH 5,

[A3k) [E7 F SR % Bk BB R AR e
PULL OUT iz TESE Uiz, [0SR FRIETHRS
fir CHEMIRI A SR 25 S & Lie, BRI
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Bl CIEEESEBLEY TR EML 2. itk 38
Mo¥ 7 AEE CFEfRETEAN 48 CM B
EIPEEAr, MP EISIFRAD, it 4 B0 F Ly a
F—UA Y-k LEE (BfIP EEHEELN) =17
Vs, 7% 858T PULL OUT V4 ¥ —¥EL:. i
% 48> 5 BEBEETEIEIIE 21T, ik 8 EM S
BB T EIR I T 7. WA Y ¥ iR
SEM»SEAL, 4B LEERL L.

U] RIS O EI e e IR, L, SR ) K By
Exash, ©rFEENREL L. WEMERO L
T, B 1P B OMERIRISEHET—25" 05 —
6.7°NEHEL, BRI FEYET-20.80» 65—
177~ L Lz,

[#EE] sk o OESN XBEETE EM 38 &
ENT &R, bNbLETE Y 5B 2EET 3 -
LS TR B RETH D LELAMREEL
L, BIFER*E7:.

25 WFEICHT 3 FHAEE
B RFZEFHEEINBEERE B

£ B H M

A H A

X HF W A

= B & E

WRPCiEE 10 ERICFM R T L, it 1 F£20 B
L IEFIOMTEREEFEL DT, ZOHERCD
WTHRET 5,

FEGIX 19 61 24 T, FHIFEDRIY1F 9 » A,
iRy 3FE4 2 ATh o7, FEERIR
% & 1HEYIRIEEILS 16 B0 19 F, 2 fHFIRIEEIM 3 4]
3F, IEVIREL, FEZEHESEL 1PILFTH-
7z,

18548 19 F oW, FIEIFMO 17 FwexdL ¢
i, 16 FIE 2 HIRTME, 1 FTEEEEBLL
FEOEIRM 21T /2. ME THRFME2ITHO Tz 2
FrLT, BERM, ABAEOENEZTo7, #
RAFETe LT, % 1IEMBRIITE 4 F12iTv», 20K
2 FBBE» & O EFABATH R, 2 F ZREiE
fTote. £k, B8, ~EHOGHEESELzDH2
FThi, BEEFHET-o084FHY, ZOA,
B HER ORUEITYE 0 U CEEHER 2T > 7208
1, TEEMEOBIEBRVVMEIT /20w 2 F,

b N &
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ot MP BESTHIBEER RN 21T > 72008 1 F, B
HIR WX U CHGRHET 2T 00 2 F Th o .

EHARTIRIE 3 41 3 Tkt LTk, BHEHFEERE
BYOM L BROBEETY, TEZEHEO1611F
W RREHROVIR 21T 12,

5 2 JFIBITI 21T - 72 16 FO W, BEE O BR P
FERITRE, BEESREEGIR AR -0, & - RS
BEEHLIGERP, NEOEE, BRrL2E2E0HL
TEFITH -T2, BREERBDTZDIRIBREROH
5 1F0ATH-Tz. 85, THETOD & HHFEN
HEE Db, & - mHEGHEEEGHUIGENTH 7.
% 1 BETONIESER2fITRIEETH o .

D ¥ AEEOUE & HiF U TFM 21T - 72 B EEET
REEFTIE, Wb FRAHOBRAL2P, FORK
7 —FOFRREDI R LI IErORERE LY
o7z, Huber-Littler ¥k #38H0L 7z 1 FI T3 iEESD
EOBETORZERDI.

28 BIEERAEOFEHBE

LERAEHERES RO BT
o BB
HEAYEEEHYL S = B B A

1970 LARE, BHEEEAR L L CESFEILLBE
100 ZieD &, 0 type &, GHHE, FHBEIZOV
THELIOTHET 2.

Ukl fiE 6142 100 4%, 1410, B 464, X544
T, 2% 41 KRIFWERERSTH -7z, Blauth @ type
BT, typel 2326 [, type 2 A% 48 fi&, type 3 2833
B, type 4 2323 [, type 5311 K TH - 7.

[&6HE] AEID 2 W R EEOAEREE O
5 40% L @RI 5N Tz, BB (type 2 BLE)
2318, =HifHE 12, BI8LHE 7, o, SI8E, B
REBEERE, AFESETHo 7. types TR 2% LH
BELBRCEHERSR o, LHEUNOEZEH
FEDS 40%12 B - 7z, VSD/ASD 7% £ DL ERBORE
319, REPEPHEHIISOMEBOREEN10 L% <,
zofh, NEH, 415, 8%, BAxE, AKEET
Holz.

[FHREE] FAHETEN, type 1 T 31%, type 2,
3138 70%, type 4, 53HI50% TH 72, type 1,
2123 L ik ADM 2 FDS4 2 FIH L 7e X 28
Brand &2, 4 flap Z 2 & 358 1 IR 2 LE G
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CTHAL.

Type 4, 5 Tk Pollicization % 13 #ifTvy, 2 @i
MU, BBHE BENK, EREEXHVTEERS-
TSR RSO FRIIRETH 577, type 3 DIGE
BORELR b T, MUK+ Brand Hic X 3
MRS ERT, BCE 1 PFEOBY R ERE

LR2HFH L, Pollicization % 3 HliciT- 72,

(58] BEERT2OEBE B> TRBHEE R
T 5, IRV EEOEHEDHEDORENK S
Wy, type I & D IEFRIKIZ R 323, type 3 DRLIEHEE
DFERKREET LD TH 5.
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F1EAMNFONARHARS

|~ # % ]

1 IR N T B IR MERH B A ORE

REFRIARE & N W =

B BH ® =

FOE S O

B i ¥ —

BRRARZEFTBPARFEE $ H BX®

S

FeRBRRERAE B & & X

T4 13 1989 4F DL RE R I 5 A B IR B 47 neur-
ovascular island flap % Fv> T 24 §] 26 #5 iz F5208518
BOHERTo/z, SHZD535 176 190 T8 %
FMEL, B FMH %2 Primary 1T-7241 &, Secon-
dary Tl e 30 THRE L, EHHRN
Oblique triangular ¥ 15 8, Kutler £ 4 $5C, Pri-
mary W FM % IT-7 8 7 #8, Secondary iz E1ff %
TolBl12i8TH o7,

KR E RO B, FIERE 74, EHRE 2
e, BEREE 2, LR6IETH-7. 20534
EORFNEFTH 2 AERBIIFNE 1 £k
S6%DIEFICERD 7228, ZDHIZ20% LS L Tw
7. ERATNREROBELEL 2 ERICH .

ERMEGOBREC B THICRIE L 2 2 O ATH
LICEETH S, HIEIZ 2-PD TR L. FHi26 »
AL EEEL 7G0T 26 10 mm BT & BIFT B
Thol:, ETEBENOBRTIEMU, JTER &
DARMOBE T 0BDERNTIFIEER R BEZ ¢
FIE L7z,

TNRHEOECTREREERRD OB KRADER
PR T H o7z, primary W FM L I TFEH .14
mm, secondary IZFM #2175 72 HTEH 6.86 mm &
2.28mm DEFEVDH o, HOMK LR, 2-PD
35 mm LUF O FEHE primary T 80%, secondary
T3 40%, 7 NOFAARIE T 50% L HEHE LB E A

H F:¥K74£2H40

= HIBREMRers —

HEEA [ BRHEESE

TR R R B SR

T B0 7128 primary Wi b -7z D et L
secondary 2% 2 5D 72 T £ » 5 b primary &
Fifre LI AN RIFeREE B O L3 A D - 7z,
CNBERIEREDE N TERLTRIZ 22 % tension
BEEBSTL B EEBRLT B 6 TiFhnhe
EZoNT,

1 FRMEEEEICHY 3 ANBEEBOFERER
BRAMRGERBTRIE SR B

* X B # #
-
WOmE oW o
=
B oo =8 &

3oz

FIMEHEMNEIT I L, PEIFHEHAIE
EHEEZLEAGERREL T3,

SHE, FEMBETECHL, RIS EESEEHW
TeRER AR LS T 5.

(HRRUHE)

1991 £ 11 A~1994 £ 11 A & T FI4ME M HiE
RV THEBAL BB f0ER*E T 3
D35, BT H, 18 BIES 14 F~T70 oF,
MP BE9#i 3 6, PIP BE&T 32 FIZEFEEIZ A X—Y 11
@UﬁﬂsﬁL%@@9@h§ﬁ%ﬁ5§@2Mﬂfbo

ZHEVEANNERRES T TOBMIZ, 1 vy H~5
E(¥ﬁn2oﬁﬁ FEELAEI 18~47 B (45 25.2
H) THole, AN EERSRES I CHEEcES SNz
K7 40° DRI EHEE N CH BRI & M T L 7.

(R

TR EE 24.9°, R TEIE 58.5°, Fy
33.6° DA B O WEE & iz,

(H%)

AR E R S FUMERA S c RS 2N 5 L
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kv, Mg, REEER S ORSEEEES Y RS
¥, AREEAL, WEMSIBERTT2EC L0
MO ENBONE LD EFET S,
SMEETRO T 2 HETH 5, BAEIR UBIERER
AR FEEAET 2 b ONEGEE L S, BEL,
RERFE D MP BETI 3SR RE T H 5 2%, EHEEEIC
BERE52 ¥, EELHETHD, BHELHED L
bDTHoT,

3 Fis PIP BAE B B3 DERRRAVAR ST
AR R B E Bg
H 5 *x

[Ef] F45 PIP BAEBLA, 5 AR IBE
RAEE & Vo I HIHIGER, WERTPCERE L 2 <
ZHFH LIELED Y, REFPREITHZENE L,
FOREPFARLEBNTT v r— VEERERTo o,

Uidg] 31 40 32 #5 (58 21 41, Zc 10 1) SPE4E4y 28 4
F (8 F~T7F) FEIRCBBEIAM 25 B (3~91»
B) /NE20 %, BE 64, thiE L RtE 3 GIBERRE
i3, BERCEEDAET 4 41, PESAMERLET 28 B, WAL, Al
BRET 18 B, RNz v U EEEIEE 6 f, SERM 1
B, AIABREIBTH -7, SEE, EEFEOKA
WZOWTHRE LTz,

[Rss2] FTERERAEIRRIZ 32 B 23 ¢ 72% 1 b FED
iz, FDREACPBRECMHBEHRTH S, I
ERBRIEEREII VY, BRI @S LR
EEEER 2 4h 1 Bich Y, Be2EER 2 EUR
OWEFEBICHD T2, AR—VHERZEED 69% % L
W, BrALBERETHoTz, REAR—VIERLT
WBH, 5% 2 ELNOERIA K — Y EHOKERT
BEBH-TC, T-EVTBLTWS, UL LUH#EE
BEAOHE, THREHRCERNS > CHRETHD,
ADL X% 2 2RI 2o 7o oof LB A
A EBAIR R BB ORERWER S 4 Ik 2 Bl
Doz,

(B] HEHBESEHD LR &Nz, 0%t
L TRAASE, MEMESZHEL 0w, B
FERBAROESTEE P ER UBEREMTE LT
B0, SHREBRAEE LT TaRY, EEEHH
LTI 2 E LTwiess, ST 1 AMEEE L,
HENEHIS W T 5, BEENTEMRELTCwE
W, EEIEER i3S, Bl b RUIMEET 241
& po Tz,

4 BEMCPEEHO Y+ /OMSERE
BEAFEFHER/|RIERE B H L5
R M =
Hw OB E
B ok R
£ A 3. X
W A& N
£+ MCP Bffio v & > 7/ OFRX proximal pal-
mar ligament CEMEANB YD, BFERSAR
volar plate & ZNIZ{TE T 28HD accessory col-
lateral ligament OESESFFEEBEERIT - e
D, BRCBETER R LBEREEZSNT
W5, SEEL X2 Gl0OBE MCP By >~ /5
Flioxd LRSI BTV 2 B 1 B8R T BE 217

TeDTHRET 5.

FfEGI L 18 F 5, /S —R— iz B U RHE %18
RS, FEECTRE MCPBEEioy 702
WEZURFEELZT 2 VBETER YR 2HE
MEhEZ2 Ui, FEEAT g HE-10° B
80°), JEHH50° (ffAI80°) CHuEHE TCOBTEDIE
HEiaBEgrfhiahrot, KB LRIETEOMERYE
& B A A& T OB RIESSORK e R /-, B
FRECHEFENEMENCELL TWw2 ko wE
bivlz, PR CBE 2R S 7 A CRIMA I E
L7z,

EFI2 21F%, XA 7%F2 &5 ELTERES
BERELZE. EEZZZ U EHREEGE®EDL 4R
RSN, ROM B 30° (8] 50°) EHIR
BhTwiz, BFEEZEEREMMICMAT, XBLEE
BEFEOMERE LEHUHER COTHEHZORM
KERDz, BEHERE CRETESEAEEN AT
LTwiz, ZOEMANZH 2 accessory collateral liga-
ment 2410 AR Eih S 2 s BH IR,

M 3

5 %4, B5 CMEHEARB2E LI FHNEHR
A D 14

BEBIINIRESE & & B B

* %

H + & &

AENRFEFHBEARTEE & B & &
RAEKRRFERF 5 B4R LW+ & 5
REFKRERBAR # L &
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(o]

4, B5 CM BEHFEHBEE & b %5 FHEa
BT O XA v, SRR L EAGESO 141
ERER L7 O TR EZE RN TIRE T 5.

G )|

42 ZF B4, 1994 4210 A 10 HREB: UisiEl, £F %%
MO CRRIT L 25, AERZ2 L FREORE 255
SNYBHENZE2.

AFEICEEEERS DD, B4, E5 CM B
EORFBPIEHTH > 72, EM X HMEMGRTE 4, &
5 CM BFiBEOEEYNH D, BRFGIRICTERE
HEER 2RO, WMBRETIIE L, E5H9FEE
B2 A& 5, CT HBECREHEEHMcBWwTY
BN T 2 BR B H -7, YBIRRCEFRER
FITL 72, # 0% 0 X fRi2B w7 CM BElir i3 8%E
ENTO20FHIEERETICIEMEIEREL TBY,
2% 2B CHMNERN B Z 27z,

MR 4 B O SMERE % 1T RS v BhisE % b
Bz,

it 10 3B O BAE CM BEE DR 1 % < FEAETaT
Y B EE TETOENET 2R % b AR
TH5.

(% £)]

1987 £ Cain 1% Hamatometacalpal fracture dis-
location DHITZ OB % 3 BICHEL Tz, BEHIZ
type 1B T 3, i5# 12>\ T Cain i type 1B T3k
BUMAIEEE % FIR L AL E LI E W I BRI BER
BER pinning 2175 £ LTWw3, 2 OEFCEE
FERECCMBEHOREMIES LS b ETEOH
BEEE Lo - D I BMAICEE L mini  cortical
screw (2 X ZNEER B I ok,

FEE ORIRIL 2 RWBEENEORKEE T T 5700
WhETHhE LEbS,

6 FERCRELAEFARBEN1H

EXERRFEERARZEE B % B &
B # B oA
A HHE B
X B &
# K B C

ESNREER, BcRET B RERERED D
DT, TOHRERDR L, FEERBCEL TY

311

A% EREE Y, ETOXENEZRMZ T, &
STRRER LB BET 5.

FEFE 36 oF, oM, EIE. R 6 F 6 AR, AR
hEiEREE OB ST E, fE2E2L, XHBETE
BREEPERasNL, TALRHE, BAKT, 489
2, ABIETEEEERA DR LA 10X12 mm O
AT, AIEMED L WREFEREE ML, /B
e, BIREEE, @RE, EREKUHES » 2
BN HIIR IE 5D S g h - 7e, RIS AN
fEAILUNE2:D. EREOFEEDFREDONLYE
WETH -T2, XTI, BEBORTARER
FEERQLR0EET 2 BB PR, Wik
7o T2, MRI TIES 1, T1 385{& T3, iso inten-
sity T2 S8BTk, REBPTEI— 72 high intensity T
HY, BEEPREIELTYS D OOEFRIHEET
Hoie.

b ERETEFROWEREEORHOL LI
4 b R TR 6 2 10 A 13 0 BB T2 61T
L. fihArRic ClESE, BRIEESELEXEOT ¢
ENH DY, FEEEFROBAEYHLTEY,
HETEL, RERESHTh-o7, BASHEREYE
BLTw:, BEEOHERER THoT. BE, B
BiBRl-nTuwlk, BEOEHERTESL TWizE
R B L7z,

FREZMAT AL, 395 THER OB ST &R
L, BEEEEIEET» o ERT 2D TH o,
B T THREBRBRSSE R D, HaGRE L TN
FERLEICEL EBIKIGE S Ty dz, BB,
BEOKNFEZRD -5, MO LR - B
BB G EEERTE T AR R R o T,

1 /MR MP RS CRAE L - 3EEMRRE £ D 1
HERREETRERREVSIS & K & =
F H B
BERERMAFEVANESE B B B

AR MP BB o4 LU - BB AT R R ER L,
BiF s REIEENB SN0 THE T 5.

FEGIE 8 F, BIR, FEiFIE, Zhis MP BIFIEIOK
fa, EEFR, 1987 £ 9 A, BEECEALETFET
B, #O% LY Ehis MP BEE OB, ERsHE
L, BRI 0% b, FIEMERRS LUy —*
[ 21T o T2 MR WEE 3, FIBEAIOERA bR

— 113 —



312

fEah, BELA 8 HICHBANEN SN,

W2 E, LRI O EHE £ 7, MP BSOS ik
B0, B2 ETho7:. FEOER, Bl
{, RERRTREMREASNE» o7z, XBIZT
B R OR/IME &£ ERERIETH OMSRGR Z RO 72,

1988 1 B 28 H, ¥i¥r, 77V — P~ B L UEES
BOEFOBEYY 2HE{TL . HHOMERSEE TR
PROT T AEEREFESRE SN,

itk 6 £ 8 » HOW T, MP HEEiOA IR 3 ME

20 2, JEdh 80 B CBEERIC Ik & { B B o T,

X B TCRESmOBEE I RFT, BHEAERIZE:
N, MRI T T1&FE G T EHBEHE K low
intensity area ®3®, FHAELLIE L HERIS .
FZ /NROME RS E O R CFRORKERR
1~7%cEhThs. ZOEBE LT, RALHE
T 5y, BREFCRES T ORESCRELPTL
MTEREROFIE % {, IMBCERT 2 Bgn i
WZk, SIMEL, FOMEERT BEBREIR
AN dbDhnwz e ERNELZLND,

8 48 CM BigiE (X ¥ % FAREER

FIEy SEiRleEesst # £ F #
® B =
F=R N3
% B B %
& B % t
It & 1z
M E =

SEEZ M CRE S EREFN BT LR
& CM REERE 5 41 5 BAS D » TEERE 2170, i
BEET R LG5 2.

X&R EGNE 5 B 5 B8ET, 24147 & &, Eaton
DFETIE Stage 11 2 #, Stagelll3FIThH-7. F
WEPFHET 61, MR FYEREEHM 241128 T
Hotz, 5 BHHEEAM 1 Fl, Ashworth & silastic
implant 2 @ (BAF, ATEAEH), BIETEIEM 2 B0
soflchoiz.

W R IEBRNTHECIELH, RIFAL2HTX
MEL W,

% £ HEREE OBME IR T HAv 3
ZERERO—HITDZEIARTHD, SEEKLDH 0A
PRE CTHPIE RO 1 EFicx L T Eatoh&Litt-

ler #2170, NIEREZE U 2 & X D BEOERIS-
EEELRD 2 HRE, BHeBhRITFRREr 8-,
NS CIBEOEEEL2FR L5 L, BIF
7 BB B 2 R L T w7 (BRI 80% LI E) . &
DO ANTBEEMTD 5 5, Ashworth B silastic implant
13, BURENDVEL, YAR—IFEROEE XPEB
BUROE»SEALTEOHETHY, TR
LTO#EGEH 2 L Bbhi:.,
FARREEENMTIC 81 3 EEEALIE, 2R & b o
SER20°E LS, 1HICIERTH IR0 LB &
DEMSNEEA°EL, b5 IHAITREELBRYCEA
SER30°E U7s, R E LT, REFRBRESRSE SN
ADL oELHES N, BEOES, HEhh, R
2ERLUCOEEAEORESDLELBbn. L
L, FlEFRIOBEEES T “NF S 2HEHE LY,
“TETINIC W B EOEBERICTERERUT
BY, FlEFHHT 2 FECIEECITORETR
EasmneEz ez, BRECHTRCRERLE
ETBHEFOBE, REMCIEEERBERLTWE L
bz,

9 FROETHEBART X DML

REAEERRIRE B B ¥*
B R 83
I # & 2
BUT=FE # B = 8
VI, FHESRBEHAZIEFRETIHMCHL TR
BHAOZHE - RS ER SN 28, FEEDHNICIEE
ZHES.BEE UTIE L 36, #1446, RA 561

oW TORK EOMBERIC D WTERETL .,
RBEGITRAMRENOA TR, BYEFEERNLD
D, REMEZIEE LBESESH 2. BEfTiEesy
R3+ThHss, BHEIBEINHE IR, BHE
BT R Tl 1 fICFBERERTY, Langhans B4
fanRontz0sT, 1HTRSFEGLELED, 26
TREEOMEIRFBEHEL, BEOFER» RA HEE
MALHETETEHETERL T3, RA LT
L7560 34k RARTRRME, 7XAYAVY<F
%2 RABWEE B7H) 22flF 37, #Eeb
7o 0 BEAENR BEF 2, 1 BlIAHLEEN I T CPPD &
EHRLBEROBHR 2D, 3FIREEL FBEHO
B A E-TWE, BXB DL BHl%
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“RA” O HBIHIR & L TOBEBIRZE 21T, FE
MU v=FRERE L, LB OREOHER & B
HADQERDOFH=EHEL T3

FRASHBEAS R OBHNC I IEF?K > T BRAVEWT
e, EBARIIEA TH 5. RA HHBIE R DR B
eEWESI L, BRI v FRENEENS, v
B ORI E &R & 72 W Pseudo-rheumatoid #l5
BRD 12 R LT,

W F—rRyRICNTIEERREDYFR
closing #* open S DV T DER

FUNAREEFREANEHRE = B B E
TR R E M 1A
TMNAREEFRERABZHE B B B =
S

(H] SRITIENS ORlME SR T VENTICE
TE, F—ry ZRWH LT, —E L T radial clos-
ing wedge osteotomy 17> THE Y, RIFTERKE
BT \w5, —7f, Palmaer ® Mani 5 3E8E 71
& closing wedge osteotomy i3 L % AWRE DG
TR A ¥, S open wedge osteotomy @
HWEMTH-> b BEL T 5, KFFED BT
ForRy RN T SEERREWOME LT
closing & open wedge osteotomy D &5 & WHYT
HEPEETZIEWDS.

[51%]) radial closing wedge osteotomy D3%h5E %
4 51213, loading vector DEEMIMRAT HSHER &4 &
5, SE, KMRERTLEF -y 7 RER
21 % BHEET L, i O loading vector OBERHRATR
FRDWTHEE LTz, £ 2RI YR 27 VT & B
L7z,

U] AT 0.00 2> 5458 0.13 A&
L THY, loading vector i EHEEES b o

TEHABE L T»w2 ZePHeh ko7, ViE,

B 3PP EREIINEETCOT UEBRABE L Tw2
28, REHCAPRE T L T HBEINEML Tw3, D
EDFRBEOT7T T4 VAV NOEEBNEL T 5,

W&, 3 3 € 7N T closing W2 X O AWREEEflE DI,
DR 5, open TIRHW RABEMEDEIMSFD &
hiz., BRBOBEIC L ZWEE2BET S L clos
ing TIXEEEMEINT 2%, open TIXIRA L, HLF
WHEMEDOY — 7 8% 5h 3, colsing TO#EME

313

DA 1% loading vector DBRBIZNL & 1 Z D#Y
BEOEINSEEL T»wb %2 515, open DBE
X, ik, FREZRUTHEABET 225, BRIER
BRI HHIBanG ZEBFLD, MEREHA
PREDTIF &> CAREOFBELE Z 56k 5
53, BEHEEEHOERAMEML Twaiz), Fif,
FIREGRAFREAZE L, ZOBOIFRNEEE»
BROBLWHDERDZENTFHIENS,

11 $ERECARILE &7 L F2—REH)

BRETIRRERSE B & — =

% & &

H OE B

T B @ 7

H A R K

Bl BRBHER S RKLE & LIER 2
BRLI-OTHET 5.

JEFIE, 656F, &, BERERTH S, FEEFE
10 HEX DFERE S ATREELT CHEEZ L 2D
BRESHIR L HRE L Tz, FR6E9 8 7 B
RS OSERGEIEE T 5 e o MR U . SRR,
KRR - BMERE RS E I o 7, TR R
SEBEFEOVE AMDOERY S D M2 FEEIEREL,
FiEeBF 7/ —EERD, TERREER I EHE
MEOBER 2, L-EARB TV A/ —BE
PEDE, NCREEERED T, 2FEOBHTE
RIZEET, AEEEPEHNBEZE LR 2» o7, K
PEIMMERE R ENERBCB W TEER2RD T, KE
RIS bR oTz, ﬁﬂﬁﬁmomf i 1gG 0%
E2E 0, RAPA R UHERTHREBHETH -7, LE T X
b, RNA #ifE, 31 Scl-70 ifk, it > b o X 7Hik
BEHTHY, FRHREETH-T, By s
VI THEREEOEMCHEEEOTGKIEREEZRD T,
BRI AORERED b o Tz, MRPF@TI&U
T2 3B CEES Oy —EEREE LT 7.
SERR 6 4E 10 A 14 H FiiiefT, ﬁﬁiqﬂﬂﬁﬁf‘ﬁﬁ EFE
TFTrFEsPLELEHE LI VI BBROER D,
ERIEECEE L IEELTESY, I T—3
ELUTYIBRTE 72, YIBRAHE O R ER N X Tumoral
Calcinocis TH - 7z,

ST ?

Tz i, BRRE KR U R & ¥ CRST fERE: & 2217
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U7z, CRST fEf#RE & 13 1964 £ Winterbauer 2 & D
Calcinosis, Raynaud’s phenomenon, Scler-
odactyly, Telangiectasia ® =31 4 fER OEXFE # B
DG S NREEOBEE OFEFEFTH 5, HER
DL EBEARKZERECBL T LRI EENER
DO—BECHES 2 8b 3. FRICEMERUL L
&, BHESOLbhIRBOLEGREIEZ 2 LE kR
BRL,

E # #%OEf

12 BREICHERLAERMREHEREN—F)

AEAARFEFHRHBZEE N K B F
% B B A

i M@ &

B & E 1§

¥ H & A

# £ 8 &£

ABKRRFLEFHER 27— W & & &

TR EGBEE X 2 BRER BRI L,
REWREBETRIABITM 2T o7 £ 22, MBRE
Bz KE % & 7 UBERE U7 iEGI DRSS,

[ERI] 58 &, S, MR,

BREE | 8 ¥ OB, A LEEAEEFRRE. HEI
THRTFANGETS b BEE L 20, FLusRNEM
BEL L, TOBRMKET %D, 20FHEL D REWHE
FREAEIR HER. 30 F OFF, King T L, —BERRE
FER IZERERER 1 B - 7208, T OBRBURL ICE(L,
R 646 H, HER i EEROEM T ik,
2.

HIWEA AL | carrying angle 25 B D 4L, JE dfi
130 2, fE—30 . ZHEAEHRE, AERE
DO, BEAEE 2R, BNEOMEHFK-claw
finger, Froment #%, I Al & Tinel £ sign, X
MCV Tk e 5B 23R 7z,

Bl X R L SO BB, SOEEORENIE S
T, EHEER 2RO, HEHOEERE X RN T2
OB\EHR LR, FESHIH, REWMERB TS
BATIT D AHEIT L 72,

MR R  RERIERE L REEE T, NEHRE
IRENHOERERCELTEY, BELOM
DEOKERED MBRERD ., MEFABTORAR

F0%, BHEEEE 2D £ 2BEOEBEERIC
BE Lz, JBERMEEDOR, BEEEIRA. EBEES
BELD, HA»sBH eI TkERZSL, &
FHRAECERL T» 5,

[RIFES] 1. AHOEREE R OBXE. © King £¥%0
BUoEVID LN EBOERY & Bbhie. 2. KES
&7z Liofmis, | SEBEEc N2 <, BREAETO
BEFRRW X M REEEOHERC LD EHE2Z
shiz. 3. SBRONIE, C HOTREEEL KT 5
BB B FTH-> THHEOBHEAMLANBMEIE
HORER b LED ?

13 EFRHECERALIERERD—F
bR B B & —
N BB X
woH# B
b * % =z
* OB E
F F — R
BB B —
W B

i fFl:57F, i,

E B ATFREEROERE, LE, EE £F
F1, 2OV VR,

BRI 20 rtE (HBAD 32 4ELE) X 0 3Rz < AFH
HioEH BFRE, [, BRIUCEFEEL, 240
¥ E VRS, DR 10 /MK 3 EOFM R T L.
(WFN b FMOEEMIITEE) . 2 DB HERSEREL
TBY, EESERHLTOFR6E9 ALRZR L.

FEAT R A FEEER FREESH Y, BL
o Tz, FEERNCERL R & AREgE R,
Tinel sign %%, Phalen test B,

FWFA  HEORERVCZEH O D IR 6 F
10 A 20 B F0 & HT Uz, IEREE i, Bk
P OFREW» T, EERCEALTBY, &S
BRHEEREOHS E TIEALTWw:, GHIIEAGS
21, FAEEHr 0BREIERTH -7z, —EHUIKRL
THEBRERT-1E 2%, BRAL-HEECHEEN
To MR ERFICEE L T8 Y, WEENIC M
HHEREE WK TH -T2,
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(22i7] Edr R ORHEIRI IR R,

(1] BEEBEIREABHEMN 21T - 72,

% ZIEREEORERFEER (fibro-fatty
proliferation) X 1953 £ Mason O R&EDK, FEH I
MakEEash, BHRERZEMHILILELAGN
TWwaY, FREWEVZERETEY, FERIETE
BT, BRERIEESOBA X 5 FIRE ORIEE
REETHETCREROATEERO I EMNZ VLA
nTw3, FEMABENATRCEL T, MR
U RBE OMEEIEE & % O B ORI HER O 185 % 4
SEMATGEET AN TV, BEECELT
i, %< OWMEFIC LD ERERDOEROBERNITER
THY, FRNCFREOBRIEREET 5 2 L 85F
Bahsl-, FREOEROSTTFELTED,
EE OV, EFHREHE L EEER e 0B S
OO TRETHY, WRBEETHIERESDZ L
TWw5b,

A

14 ZREICHFIS DIP, PIP HSOBWEER- L
=14
EHARZEZHERARZEHE &
i
i)

%

S 4 B H N
> KoM o

L
i N

(FU®K) ZFMMmFHE DIP, PIP BEE O &K
sl LSRR OGEICENE LIRS 2, BEBRLT:
DTHET 5.

(ESD) 483, ZefE, 1986 FEWFED T hid v BEH
B, ZOE L DA DIP BEiOZE R U A D PIP
g0 ER® B, 1990 4 2 AliFHEOER kO EE
IHETT L MBI REZ2 U -, R4E 4 A A28 PIP, DIP
BHES, 5 DIP BEES O BETIER K O /NME PIP BBET 0
RY R —NVERZHL, lateral band DO & k¥ %
ol gy rav7er+2F+ YA 5mg/BAED
BECTRBBEE L PEERVERIIRE L 2o
Jo. [E4E 12 HERBERANC KRR D FTHREIHE. X
B » TR TREENE U, ERRIs T
T, ~EZuEX10.6g/dl EEERTLTLBL
HNIEETH D, EFETIEEEEE FTH#EE ERE

315

HFETHLH, MoV AT o—nid 253 mg/dl &
BEEREL TWwie, KEMRIE CRP(—), Rk 15
R 24mm EBEE LR L TCWwiz, $¥7-RARFR
(=), FilgHik (+) Th - 72, 1994 4F 4 A5 DIP
PR EROE TREOERE T/, BEER 7V —
AR LTEBY, REECEBRICESEL QL 5H#T
Holtz., FHFRBREERCBWT, SBEFEREEEE
Oz, FIRIKTIREREREUCEMERED sk
o T, FRERZHNIE Fibroma of tendon sheath #3%
bEZ S NTz, BLIFEKREE S 5 Muluticentric
reticulohistiocytosis % 5E-> T\ 2 BWREZEH BN E XK
W FREERZE I DV TV, Muluticentric reticulo-
histiocytosis FEMEEOSHNERICHRE I NT
BY, SHRISKXENBEREED TITSFETH 3.

(15~34% T)

15 AREBEGEEICL ZEBEEHRETHHED 16
JuNgs KRR SR B P #
B E B #

SEELZ &, FHREREEICERY 5 RBEEDRE
BiZ & v ) ER IR G 2 BB L 1 O THRE T 2,

GE B> 66 FFBM, WAl EFFLGHEE P ESE
BRI RETH 5. 1994 & 1 AHTEOKREF 23R
HEHHERRD S HIBERI (02250 2RUE.
ZOE®Y» EREIPEHi*ElT 5 2 L2 TEE
RoleBZDZERBL TV, FE6 AEAFBIET
FERBUCEEZZ UBNCURI 222 L, IR
OEOBEEHEMIZTRE TH-7. BF O dynamic
tenodesis IR iZFRD b N7z, FEHICHED
BAEEZL, BEbRy, XBEMREBES 2R
D, FHRE LR OBISTH I XIR W EIEENE e £
CTwh, a3 —THREDEMCHEL - EIHERE
RO RO, B ERET 2 2 L i3tk
otz PR & 0 ARRE GRS & 2 RIBEEHRE
DETWHEZWL, [PESEEELT .

CE 2B IREBEECcL I ESEEGROKT
BB T, BB LUESEE TR 78T
bHoiz, EHREE L CHIEEWERECOTEE L O
ERIHFIEE 2 5. dynamic tenodesis ZIRMNFD &
NEWIE, RBICRELR 2 &b S iTERatREmRE
BEENTH S, b a—FR» o RERIEEDR
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DOETHHELZW LTz, = 1— 3R BEH2
W Bbhi,

BEk L UCEBMHE, BT, HEEE, BEER
FOBLOFENTORTWLS, KEFOEES, BY
TE P IEREAT OBEE IO T % 85 O motivation, HE
HIRFEDME, RUBEOWE*ERL C IPEEE
BEE®2fTo7. BEEGRE T REEIEROEICER
L, EHICHEL TV,

16 FHEEHRETHHO MRI IZ& 2 EEZH
BERRFEFRERABFHE

Boot B OB o
H o o B
M S
R > 4 M

SEERRG A P R R T 4 st L MRI
ko EREW RS,

EFL (72 B, (EPERE GRIAEEHEE
1. OREE) Rz A/NMNBORMATEEL 25,

(o) A/MBEIEEDRE (LT FDP) K THZ., (F
ZUERAL) FEW BRI AL,

EFI2 116 B, (BEERE) ARIBEXREGEE
. URE) EAEBEFOBEESMETS W Lz
2 WHIEZR—VERTLE, AHE0KES*EUCE
M2 REEE 2 %, (W) AhiEkEESR CIT
FDS) +FDP B WZd, (MZEar) FERRRHTE
ERfTIT.

FEFI3 166 F . (ERFER) BHEESY v F,

(JREE) BcFHEZ  HRMEDEM, 202 BRI
EREOBMITRE L % 2, (W) ARIEFDS+
FDP+AREEHERAS (AT FPL) 5 TFHrEL. (W)
FREMA.

G4 - 68 2z, (EREREE) Kienbock 35, (FRRE)
BcHENZ GRIEORMBBSTREE 2 5, @I A
FPL J UL,

(B #) FHEFEETWHOZH I MRIO
TR L D UFEN—FS» 02T <, EIREER
DM, TOREMOETE LTRSS, &R,
WAL OFFE, FMTAROBIRCERTH 5T,

17 ERERRORBURICSUIRETOTTH
SIRRBERIAR R

¥ &
oMk NE X SR

#
e

¥ 0 d H E ¥ >
- - .
m B

EEBIEORBVHOE, —RIZIBOERICH -
BBV ST W22, BARZ ISHYIRETFM
BLTW3, ZOFEHE L TRIA LTI %
&75.

FHSESHIDFRE6FEIL BETD,23 A,29 #
BHICOWTEHEVREZTYL, 55 16 A, 21 fEiIcow
THEVIB = ACRBUIR 21T o 72, fifts, BEEOE
RELFNT >V THEEK, WEORED RIFT, BRI
DEFE, DoV L 2552 2ERE B o7z, 3
BHREOFMC B THIBZERAT 2 &, BBYIBEA
FANDOEBBER 2D, i, fEReiEE 26
BEb D kb, (EROBIERL D IO H
BHRZEYIEEZ T35,

18 SRICBTIEHREBERORESRE

BREMIREEENE 4% E &
# B R R
= B B o=F
A E HERH
BHER £ R
B & — =%

HiY D %23, EfERsRchs Y r~1%2H
Wiz REREEMRE 2T, BREFLREEE 0 THE
L7z,

FEFIR U FE : Zone 112 B 2 FEEH RIS ©
EMA SO SHHEDE Y, B 94, & 24,
FRIL B ERR E Uiz, B33 12~63 F (B 33 )
T, 7FE 548, PR 115, B 448, ME 4
HBOF 148 Th - 7o, BBEEHMIL 24~76 5 B (F
¥ 585 A) Th o, FHREEIREOMIKIE, Chow
50 “Washington Regimen” 28> TR o> T34,
FEARBRITLAOPDY I, FHOBEOB L2 (1§
. FauQ) OXUIA BFESTWBILTHSB,
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ZDEYe A OEEEEERIOMEERTLAOZN
LHBLTCABE, BTALDLI/2~1/3DENE
BoTHBY, ZORDEHATEHS, FEOMRENE
BWTELE5 ki, 4P HEAFOHARZES

(HFS) FHREEEFTNZE K U Buck-Gramcko §F
ik CHRET Lz,

R . AFSEDREREHTE X U Buck-Gramcko
HRICTREFRERSE L 1z,

EE 2 OFEE, BHERESEROEIERRE
WL Twb EFE2 5.

19 ROMEMECET BHRE

RERRFEFHRAREEE & B OE A
* B & &

AK OB OE

B R E 18

# £ B ox

REAFEESE Y5 — W h R 8

AHFEO HH91E, EEM RO elastic 2 BE 1577
TT AEPERNIC/ER, AIRM, EBFENICEEEET
BETHA, ERREAER, £%3 1 B, gV
7R 25 PO 3 B HE FDP 3876 & 421 12 T 247,
BERSYIER, bony floor H#EIL, HEAIT 2~ 6EY
FAEE, —EHAO mobilization 2 ETHRELR, B
EOWREEIEHE L, 2~ 4 HEER, mobiliza-
tion #1To7-H Vv 7K > QRO FEYIE DR XK
HEDORFHBELN, BEOETIIED M,
bony floor & DFEWRED &2 o7, 6 :BEER,
mobilization #{To 7o BOLEH X S S 2FK
BB T 2EMTE 72, AR bony floor
R OMCKER, EEHOMEED D SHE S
R, IR ES >R 2 HIC L 0 EEEEETE T 5
EXNTRETH -7z, HBEC BRI o
EEBD, ZZENDH B loose RHIR 25 2 B @WHEM,
BEMZ — 7 ROBEERLTED, ZOERRO
FRAREI & DET N X » TREVEE s WERELE
L, elastic RBE»E LS kol EHEL
7z.

317

20 ERHISRELABAFSEHEED 14

ENTHIRRBEEAR # R M B
# K B 4
B Ax B Z
B B § &
W R E E
& Wb E B
R Kt B
% E "

BERMEBEORE PR, EBREIEDLDT
FNThB, S, BiicRE L CBREGEEELE
FEPIREBE L IO THRET S,

FEF D13, &bk

E5F A 2 BHR

Rl ERRSFE AR, REREBRETITRLEL
D EFEH, R 6 2 AEESRL Xp K TEE%:
RSN TYRINEBNTN I NS,

BE - B 148.9cm, A 41.5 kg, G5 2 BERET
WOEER, FREERD.

X ff  H5 2 BEREVERINGEE Lz,

WAERR | MERE I CRERIRERD T, By >
F RIS RER2ED T, MR TREKEEEE M
BT T AR TEESE, T2 @Rk ceEsE:
iz,

ol - SRR 64 B, sHERICTERNMRRELRZ
WL, EEHREBL S CEBEET .

21 BRESCERMERESRAL TV A —-LRE
OB R

BE=REEREVAR & & F X
1T %

BERUGEFTOGHEL U TFRELERE
Guyon BEEHIIRLZEET200TH S0, Eo &

DLIBEEERFELZET S 0RDEL, L,
—IBEORERKETH B Z L8380, Eilbhbilik
2=V AEHFOBRECEEREESTRAL Tz
FEFIEEER L 72O THRET 5. FEFIT 39 F OB T,
BT VEE L CRE, Rk X 85 T Frykman
I1BTHVEMNBBEETH 2, BIETHEOLY
NESEETHY, B TO Tine 1 HENZEHET
Bl OBRMEER B k-7, BEMHRESR
BRI E ) ZATE YV EFRCEBETRT
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RELBbnic. EHREPHEEL 2%, BITHERER
EL7., WS » A THEORENE SN, BE
ENHBRBCHC AN 5 REERRES A o
74— (RSD) E—HZEET 2 LIRRCEET 2806
FETHDVREFID & 5 ZRENREI R T2
EBATL T2 WEEELSS D EBRBPLETH S LED
nir.

22 BETFREFHIFOEMEICOVT

EEERAFERARNESEE & B B B
? B b
- ARV S
HERREDREETSE B8 B 8 =

Christine M. Kleinert Institute
for Hand and Micro Surgery Tsu-Min Tsai

[BEW] #EROFREBBNOEGHRER L D 42
T30, EF, HHRTEIRMTONS 2 L2%
{ipoT &, L, MEPHEREL2EHT S
EbHY, TOFHCEIEERXET S, 40, Bk
EAEE L EMERAEZE R TR DB TEIHER
W LD THET 5.

AgsLUhHE] 19894 XD 1994 FE8HE
TIHEHR TFREFRBATOSHEIT /- B3 208 41, 228
F (Gt 160 61, Bk 48 fl, FATRAES 16~89 F,
FEHATIF)EMRE L, ZhoD5 b, FERN
HIRIA (A) B 11161, 123 F, EffmiA (B) #
W97 Hl, 105FTHD, #NETNOEK DV TEHHE
DFEEL M U, FTER, SHRCEBELT
W 3EEOY A XORZIHNTIAF a—T%FERAL,
ABTR Ty vy 7 FA47%, BETE 7y 7+ 47
EHEALT.

[EE] ABCBU2E6HERIZFOI L TF
(5.7%) T, FNHDONRIZ, EFHROITEE 2
B, LY Oy b OB LB, BEOBRE1H),
BHEEMEE D neurapraxia 3BITH o 7. FEFHH

ARG D W TS T RS 21T - /-,

2y b OBREHN OV TIRPESRD FHREFIRART Y]
DEZ, 2y bUREBEUL BREACDWTCREREE
WEDOKRE 21To7:. BRISEAIFEHED neurpraxia
D3fFlE1 » BRI ELCEELR:, BRECBIT2
EHHEIR 15 F DS 5 1F (1.0%) T, #-> T Guyon
FEERHBLI D OREMEOBRET, MRESTE

Io7z.

(BB L OS] S8R TFIREHMT T, B,
Chow o OFERLEKSE  OWMER A LN L8, BhHT
b, EfhE, REMED neurapraxia D& 18 %
v, EAHR ARG IEWROEMET IR F 2 —T i
L OFEBEERZTRT L, EMERIAKRD AL DES
ThHzEBbhl, REOFELOMES L LTI,
PPHHMEETLZIETH S,

23 FREMBWOICE U IRFREUGERHLIES
BEOFREOWBRNES L VKM ROLLBIR

a

RIRAZE BRI HE  ER%

i
& & x A
TXE 8 L
z B % #
oW oB B
#o&E %

R KA B %

HE : FREHBONG CRF R ERN L JEHE
Hiepsnt, FREOEEBEWEL EBRFRL LU
IEFR AR R I % LR L 7z,

R &k RERIA R 184120 F (Fi#y55
F), FEEEREN2FIBF (FHLF) THY, W
BITREIHT 16 B TH - 12 MAT L MW 6 » B THER
HERD CT B L BRI RO S & CIERHHERE
BROHE.RTo7., FREOBRERENE(LLLT
CT&THEITES L REWEEH & 0ERE (FR7—
FIE) &, BVv_VOFREFEEEE Lz, BEK
FIRELTERLUNE, KB, Bl# %, Phalen
test, Tinel sign, 2 JERAIE, B, © o712k
Lz, FTEFESCRE UEUFERFCG - 728
4 cm OREIEINZ, HFEREFL2EHEHORET
P L 7o, HEBETHIES mm-£& 10 mm OBFR
WEEARCEI LT SBEELL. FEEHTRE
FEUBL-EE L, MEE LR 2 BT
20°% AL TREE L 7z,

R FIRT - F RO K EHER TYY 1.0 mm,
FHEMNT2Amm EFFEBCERECEALE

(p<0.05). FIREFEROMINIFERETFH 21.2
mm?, FEFEEET 39.8mm? L IFERE TEZ
L7z (p<0.05)., L bﬁ%ﬁﬁ%@&%biﬁ%ﬁ%bi&
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<, IEFPERRERE b HEH CEIFE 5.9 ms 28
M2 4.3ms~, FEFER THMATFH 7.1 ms 2T
4.5ms NEYELLOHEMcER b o2,

FLE  EFRENTCIERHBEORE, FRERE
7 —F O, BREGREOEBEL L TORENSY,
ERERET N E L-EETEC X b 2 s o
RENELbIN LRSS H 2, BFRPHEERE Y
B & UTHHEREM 21T 7228, BRFTRO%ER
B, ErFhoERcHEERE: OMcERERR
SNTHEHBEOR SRR WEEZ o, EEEH
BV HMRTFEM e EEAICEE L Z L8 EF
MR IEEOBE OZETEE R L L T aekE
zZohiz,

24 Pacini ‘MEOEREEIZOWVWT

BIFgmARlE & K& &
X H #
Kk E
X H R B

F & U Pacini IMEDBIZER D 3 FERFI (5 5 2 1
58 26 BIHBF& W THE) L FOEMER > VIKED
g $2 D epineurium FiZ Pacini /M4 (11{#) 2598
RENEEHMREELZR L& L HEEBR L2,

Pacini MEDTEEE O R4 1 1956 £F Patterson
PO THRRLUTLEE, SEETHBMRLALRY TR
FREEEH 20H30FTHD, TONFILHFRLES
OB EE LU T2d D 23 Fl, epineurium Fiz4 L
b ONPITHE (fl, PEFIORL-TFREOD D
DHY).

Pacini /IMEIZAE OZE 2T 5130, BIRRENL
T glomus cutaneumn & E#E U RETO MK E LML %
BEIT 2R Do TBY, MEDEELWIT-NS &
H1721C Pacind AMEDTERLT 5 L vb il T 5,

INETRHRESNIDES* %% EBEREE L
AR, FIEEORER & FE MP BT, anT
bRn—fEE B /MBI EFL T B, RAETA
EE—HALDOIMEEEZET 5 DX 23F1F 1368Th
D, SME L ORRBERIAHATH 24, oD
b &b & Pacini AMEIZE &, SR & OB 22 H]
ERRLIMbIRTVEIBTYHALIEND, 0
MEZAOLERIEC CGREMGEER L L b %
z2ohb, FLEEOIFEED INETHE IHlC

319

E—EBR(LD glomus EED &M% &1, glomus [EE
EBWTHEDEEE WS JVERELHRENTS
D, FEOWEDOEEZEREE 2 5 LHERE N, —
¥, epineurium T IZFET % Pacini AMEIZ DWW T,
WO, LA LTERENEDPETRHETH S,

FEAETRALIC 1 LB A TR W FEIE S Tinel BB S
~TOEFEDENTED, FOEREEBROFN
WL TR, MNEEEPSEEE SEEE{BEE T,
HET LIS DR TORIBEVEEZ D,

25 FEERERECHT IRHELFIALAFLOFH
Fik

HeRRERRRERAR & B B =
EEERAFEESE ® B B B
# 0 % X

C. M. Kleinert Institute for
Hand and Micro Surgery Tsu-Min Tsai

EEEERC L, LS REYTRBEHE:
HBt5 2 72 Endoscope 2FIH L 2 F M2 {ToTw
L0DT, TOMREBNT 3.

B, 93 eom T, REFERBMRELICEL ., RF
A, retinaculum Z¥J8E L EEMESEBEL RV L
5 B R BT 5. FCU ORI ATE % ER
T UIEE, AP T2 glass tube AT %, glass
tube i& 12 cm DRI T, BHRT, S FATL T
By, PIHEE 2.7mm) #HATE S, FHETICH
W% pushing knife TH U298 65801 S~ 10
cm YBT3, & & & [A KR deepflexor pronator
aponeurosis T2 tube 23 A UYIBEST 2. KISEALH
T, WEIRSE AR & ROEHHER I tube RFEAL,
pushing knife 12 C, Struthers S & CUIET 2. &
BN EERYIRRT 5,

EERFIMBEI DT, »OREKE L IZIZESED
MENESIRTE L bR,

26 MEBEERBOKECEYT 25  RAFRERH
(FCU) EEhER ORI ER & 4 DEMF TOH
P libEed:nl )
RERARFEFTERANEREZ & W 8
& i8

S
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320

& F X &
B E % f
TXE B L
=z B X #
K K B %

(Bl ] RITEMEEZSORBNLHFEOL L
T Bauwens @ axonostenosis, axonocachexia % £
BES DIEEME SR AOBITE & L T OREE
23H 508, MEABENBRNRTbhTwRY, S
s DS EERE T 572 FCU ESMRRIC s
3 RS B L U F ORI OERIBBEAAT R
a7z,

(iEG & k] FREVEEREED 28 F & REHRRE
ERE BB REMER BT s L EL L5 FIT
b5, FHICE L FCU NOEBIER O—& 2 Mg
HEEL, €8P 2~4 mm MR TEKENICHIECIE
B, U 2FRIUAEEMS T CRE L. &F
B DERFATER & £ O 16 mm ELEIC BT 5 K
BHBERN S A -7 —2HIE LT,

(R EFZE] MEREEESER TR P> 0R
TR IR D 73 > o 72 5 il & ERERERER D 3 I T,
THIRBAEERDANFA 12 26.0%~35.7% (F#1 30.7%)
T, %0 16 mm B TIE 26.3%~43.6% (33.2%)
Thotz, —H, BAERLLE THEREN T IHE
LTz 6 % < REEREREED 19 #iF axonos-
tenosis, axonocachexia RHIRIALIHEY T 2 L Bb
iz, s OEM IR HERIEROWNFA OEH
5% %8 E LT Type 1 BED 9EF & Type 2 EED 10
ERID 2 B HETER, Thbb, Type l HOMHR
D %BNFA 11 5.1%~20.7%(9.9%) T, Z(FR
T 17.5%~38.7% (26.9%) LIFIFEEILT 20K
st L, Type 2B T #MBBEIWE T0.2%~4.9%

(1.9%), BT 0.9%~7.2% (3.9%) L{&ED &
¥ THoT:, &7z Type LHETIHER N F A bEAM
HCZIBMDOER D85 — i 20 L, Type 2
HTHE S WIVEELHE 2ERS H o7, BRI
DUNFA 535 BT R 5 & 2hEEOMERGES
FUBRECEEREE R T EBbh, 2
axonostenosis, axonocachexia OBLE X HEFFRHEH
MOEE LTRZ S LD b UAMREHRA DML
HEEDOEL B TR TUNFA ORI T OB,
EERIERT B X U OB TOBY ELTEZ S
~NEREBbhI.

21 CATEMZRVAEDHERMOBIRMN B
DFE (E4H)

FHRAFEFEMREEARERE EXE 8§ L
& & xX 8
o= x
Z B X #
R K B X

(B8] MR 5 FHE L - MEMREE S EHAE
FMEORERMENKANODEERBEET 2085 »
CAT &M% W THRET L7z,

[75#:] #3300 g @ Wister B#EZ w b 105 % v,
AR 2 B L IR DS BEROUTRL TYINT L,
TRE (36 1%) AR ESBEL YY) 3> F 2 — 7500
IIEBR O A ERAL, BEAIRCEE LR
MDY 2 mm &R B X HEA L, ITE (69
I8 TRy 2>y a— TIEATICERE + AUER R
AL, | BEBERGESR E MEREEA L.
METRAEEE D 5 mm FKHE T 2 mm ORAMESH
IR PR 4, 8, 12, 24 8T CAT &l
FHE LT,

(BR] EFMEOCATH R I EHK TEY
22698 cpm, FER Ty 124 cpm TH -7z, 1 EOE
ALEER D CAT &M 4 38T 13064 cpm, 1238
T 23773 cpm, 24 3BT 22368 cpm TH - tz. [LEEDE
ArEEE O CAT WEME LM 4 #6086 cpm, 1238
T 17490 cpm, 24T 23464 cpm TH Y, 1 EDEM
EHRO CATERRIEL LR 1282 TH
BEeEfEzmrlie (p<0.05).

[(FZ] 7 v b KIRMRGESEL T KM HE L H
B BEHR TR SN T s TREMED S &
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BTN B BB D A & Ui TEE & EEIR + JUBRL
& U7z BT OB B R EBIL T b & 2 vas,
NETE I B OGEMOMEMHRRES S L, 1
BHORMMESRO CAT B IR LIV ERECE/ %
mU7 Z e, ERMTEEREELD 2w R LE
BRI A U IBEEHREN S L I ERERLTW S,
Tibb, BEMREMRGEEI HEESHRRE DR
fIEEHSRANOBEERSHNCEEL T 3 aREE %R
BLTWw5,
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PR OER, ABERTETZ DL THEN O THET
5.

FEF] 178 B

15 .

BIRIE 1 1994 3 A, BERTETIRALLEF
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MrHAT R

SMEHEIREEE TS EFRO BB I THZE L Tz,
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ST O RN D Vs TR I IR T v 2 SR
EA e, BAIIREEIEY Rk 3 18 5 R OREEI X b 4t
HIEIREEE O RBITE T 2 BT EEL,
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FEE O REBORAGHREICEEL Tl s
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L, BIMEE2ZT Tw5, FER6FESH 6 HIE
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WRIEM L Tz, MEX Y PHMEEBEET
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BEMEIL 72,
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D4FNZ 10 HE L, EHERERERREEETIS 1
H 1 mm, BHFIXE, 2REANREETIZ1E0.67
mm, ZFHRENEFE2FAO>VWTIFH1IHO0.75mm &L,
REFHOKEC LD, RIS 5 Tk,

(FERRUELE) EREEHIT 7~39mm ¥£22.1
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BRONZ ADBIER B E LI REREASE,
SRENTEES 16, ERENBE2HIE, BiFn
BRRERDIY, MHEOERNZGEZEH L L
TBEAFIRE TR, BEROBENSED SN, 20O
EEE LTERBORBOL D, fROEF & bhE U
LD OERPEL, BEEPELOTIER VD, & HEH
X (i

T ERBERFEB L USRENEED 1 §lick
W, FENCERD S Rk o EFERIRTHE Uiz 25,
b5 1 PIOEFMENEE T, MEBRSEEESHEAL
TWwb, 0Ol DEFMIEE TR EETIR
PIToRABLIWOTREZOL EFZ T,
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B OB L2 USRI TREEEEE L T iz 2s,
BB DEEBRONDE L Dk ol-led, FERO6ET
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Joo EFHEH LY 3 om KU 6 ecm EMICEBEORE
EERD I, B X 85T, RERBEANCHE~K 4 cm
FREL Tz, ZOREGLCK L, orthofixM-100 %
WiBEREET U, #3850 1H0.25 mm,
gy 2m, 51 80.5mm OERZ{TWREDOER%E
RPN o ERERELZFM L, 50 HT2 cm OEENE
SNTREETER®IEDIz. Wik 6 » AOBE, RKE
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DREWRALIZEIE S NEHE L REIHR £ U Tnik
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(%8) B2 OEFTEES ONEEONEIZ L 3
& type 1 WY UBSUIER, BEBLEV VIR UCR
BERMOBELTH 223, BEOEEPRERI &,
[EEPEEE FOBEICE 2 EREEMENZ L XY, R
FREMEM CHEETo o, BERARFTH S
PREOFESOBE-I LD, SHROBREC X YV HE
RHVNE L HAIREESE WO, EHNLRAEHE
BILBTH D,

E B ROR
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RIE> 8 4Rl & v AFEERHEK, 2 0B FHE
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40 RN 7 B LAFHEESIRHOBERH 2 b £
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SLAC wrist DB22EL T, By v mFEE
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GEEeFEE> 1 miitcED o ns, 2 1 DB
PEHE bRCMCHED NS, 3 | FHERHTRI 1/
SEBHMOHEEL LT R uENEED NS,
4 DEMER I MRI REER L DR LEIERD
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FHEHCBEOEH LT TBY, ZOACEREEN
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— 126 —



DISIZE I BEEREMIIHGEFINEREREC L3
malalign ment ZRETE U 255 &, HREARE
PR & 72 I AR E B, ARREHBREEO X 5 wFR
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