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Bylaws of Corresponding Membership
Japanese Society for Surgery of the Hand

Objectives

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

Qualification and Application
2. Any person(s) intending to become a Corresponding Member shall satisfy the following
requirements :

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

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

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

Admission

3. The international committee of the Japanese Society for Surgery of the Hand will consider
the proposed candidates for Corresponding Membership as recommended by councilors of the
Society and will report to the Board of Directors. Each application for Corresponding
Membership will then be evaluated by the Board of Directors for admission or rejection.
The admission of the new Corresponding Member(s) shall then be approved by the Council
and reported at the General Assembly.

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

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

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

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

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

by the Society.



Duties of Corresponding Member
6. The Corresponding Member shall have the following duties :

1) To help contribute to the development of the Japanese Society for Surgery of the Hand
by attending meetings held by the Society or by submitting articles and/or news letters for
possible publication in the Society’s journal or in other publications of the Society at least
once every five years; and

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

and other relevant data affecting their membership.

Notice of Admission and Withdrawal

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

8. The period of membership is five years, but this can be extended on approval by the Board

of Directors until the member reaches the age of sixty-five years.
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Diagnosis of Thumb MP Collateral Ligament Injuries, Ultrasonic Diagnosis,
2nd Report

Masataka Suzuki - Hironobu Inagaki & Hisashi Shinpo

Purpose:

The purpose of this study was to determine the value of the ultrasonic examination in recognizing
the precise injury of the collateral ligament of the MP joint of the thumb. Detecting ligamentary dis-
location (Stener lesion) is important because it requires surgical repair, whereas non-displaced rup-
tured ligaments does not.

Material and method:

14 cases of thumb MP joint collateral ligament injuries were studied. They were thought to need
surgical repair after conventional diagnosis of tenderness, unstable joint, and swelling.
Result:

The ultrasonogram was classified into four types.

Type 1 has more or less the same shape as a normal collateral ligament.

Type 2 is large hypoechoic area surrouding the collateral ligament.

Type 3 is localized bulging at the metacarpal head and is thought to be Stenar lesion.

Type 4 is irregular shape of the collateral ligament and thought to be a middle portion rupture of
the collateral ligament,

Comparison of the ultrasonic diagnosis and oparatrive findings indicated no Stener lesion in types
1, 2, and 4.

Five out of six cases of type 3 was Stenar lesion,

Specificity of type 3 for Stenar lesion was 100% and accuracy was 83%.

Ultrasonic diagnosis was confirmed to be a noninvasible and useful method for thumb MP joint

collateral ligament injuries.

WIHBEAEEET B L v ) D Lk Z L% Stenar
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sion IZF NI EBNE DT ViAS, HEEZMETIC
HECIETLIZ ERBEADA ML ARELTBEVTY
R THBY OLRREMROE NS O FHEE
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Key words . ultrasonic diagnosis, collateral ligament, thumb, Stenar lesion
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Fig.1 Ultrasonogram of Type 1.
Type 1 has more or less the same shape
as normal collateral ligament
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Fig.2 Ultrasonograrm of Type 2.
Type 2 is large hypoechoic area sur-
rounding collateral ligament
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Fig.3 Ultrasonograrm of Type 3.
Type 3 is localized bulging at metacarpal
head and is thought to be Stenar lesion
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Fig.4 Ultrasonogram of Type 4.
Type 4 is irregular shape of collateral
ligament and thought to be middle por-
tion rupure of collateral ligament
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Manipulation for the Locking o¢f MP Joint of Thumb

Yukio Horiuchi - Shinichirou Takayama - Yasushi Nakao
Hiroyasu Ikegami & Kenichirou Uchinishi

Eighteen cases of the locked metacarpophalangeal joint of the thumb had been treated by manual
reduction in our clinic for 15 years. In all cases locking had resulted from forced hyperextension of
the thumb and the intervals between the onset and manual reduction of the locked thumb were within
3 weeks. In the locked condition, the thumb showed a mild hyperextension deformity of the MP joint
and could not be flexed actively. Lateral radiograph showed hyperextension of the MP joint without
dorsal subluxation, and the two sesamoids were riding on the top of the first metacarpal head. Stress
radiograph with forced passive flexion showed a levered opening of the dorsal joint space,

Manual reduction was successful in all cases. Our principle of the manual reduction of the locking
is as follows. Firstly the axial force of the proximal phalanx of the thumb is worked to the MP joint
of the thumb with some flexion of the MP joint. Simultaneously strong compression force is exerted
on the volar locked constriction band from the dorsal base of the proximal phalanx of the thumb.
Locking is released with clear snapping.

The complete locking condition of the thumb MP joint within 3 weeks must be cured by our of
manual reduction method.
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Key words . metacarpophalangeal joint of thumb,

locking, manipulation, constriction band, sesamoid
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Table 1 Cases of Locking Metacarpophalangeal Joint of the thumb
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NO | Name | Age (Y/0) Sex Side | Cause of Injury | Our Hospital Visit Immobilization
1 HT 34 male left stubbing 10 days 6 days
2 AA 27 male left hyperextended 3 days 0
3 JK 22 male right volleyball 4 days 10 days
4 SO 56 male right | hyperextended 1 day 7 days
5 YN 26 male right | hyperextended 1 day 0
6 SH 14 male right stubbing 3 days 14 days
7 NS 20 male right handball 5 days 10 days
8 KN 32 male right | hyperextended 1 day 0
9 JH 20 female left volleyball 7 days 10 days

10 KK 45 female | right | hyperextended 21 days 6 days
11 NW 29 male right | hyperextended 10 days 0
12 AA 16 female | right basketball 10 days 0
13 NN 46 female | right | hyperextended 10 days 0
14 TK 38 male right stubbing 21 days 14 days
15 YY 15 male right volleyball 7 days 0
16 NA 24 male right stubbing 5 days 0
17 YH 22 male right | hyperextended 3 days 0
18 KY 28 female left hyperextended 1 day 0
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Fig.1 The locking conditions of MP joint of the thumb,
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Fig.3 Lateral radiographs of the locked MP

joint of the thumb,

A Lateral radiograph showing hyperex-
tension of the MP joint without dorsal
subluxation, The two sesamoids are
riding on the top of the first metacar-
pal head.

B Stress radiograph with forced passive
flexion showing the locked MP joint
of the thumb. This shows a levered
opening of the dorsal joint space.
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Radiographic Analysis of the Sesamoid Bones
at the MP Joint of the Thumb

Yasuyuki Kitagawa - Yasumasa Shirai - Takuya Sawaizumi
& Takafumi Aoki
Department of Orthopaedic Surgery, Nippon Medical School

Introduction

It has been reported that changes in the positions of the sesamoid bones at the MP joint of the
thumb can be seen on X-rays when the MP joint is severely injured or lockedV?, These changes may
be caused by a rupture of the volar plate or a trapped volar plate on the palmar prominence of the
radial condyle of the metacarpal. We wondered whether it would be possible to evaluate guantita-
tively the displacement of the sesamoid bones on X-rays.

To date, no methods for measuring the degree of displacement of the sesamoid bones have been
reported. The basic purpose of our radiological study was to design such a method, and to determine
whether the method could serve as a diagnostic means. We deemed it necessary to investigate normal
subjects and clinical cases with regard to the positions of the sesamoid bones at the MP joint of the
thumb to examine the relationship between the findings on X-ray and the clinical pathology. In this,
our first report, radiographs made of normal subjects were examined by an original method for taking
measurements of the sesamoid bones at the MP joint of the thumb. This report will form the basis for
further studies of clinical cases with severe injuries, locking, sprains, or snapping of the MP joint of
the thumb.

Materials and Methods

Two-directional radiographs were made of 80 MP thumb joints in 80 normal subjects by the stan-
dard method; anterposterior radiographs were obtained with the hand in pronation, and lateral radio-
graphs with the hand in neutral. Only those subjects with no history of MP joint symptoms were
used. The subjects consisted of 37 males and 43 females between the ages of 21 and 83 years with an
average age of 43 (Fig.1).

Six parameters for the radiographic measurements of the sesamoid bones were arbitrarily decided
on as follows (Fig. 2):

1) the long and short diameters of the radial sesamoid (RL, RS);

2 ) the long and short diameters of the ulnar sesamoid (UL, US);

3) the interval between the two sesamoid bones (DS);

4 ) the distance between the central points of the two sesamoid bones (DSc);

5) the angle between two lines, the first through the central points of the two sesamoid bones, and
the second through the two proximal edges of the proximal phalanx (« angle); and

6 ) the distance between the central point of each sesamoid bone and the volar-proximal edge of the

Key words : thumb, MP joint, sesamoid
Address for reprints . Yasuyuki Kitagawa, M.D., Department of Orthopaedic Surgery, Nippon Medical School, 1-
1-5 Sendagi, Bunkyo-ku, Tokyo 113-8603, Japan.
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Fig.1 Number of subjects in different age groups.

BRS,BUS
\

Fig.2 Parameters for the radiographic measurements of the sesamoid bones. R: radial sesamoid; U:
ulnar sesamoid; RL, RS: long and short diameters of the radial sesamoid; UL, US. long and
short diameters of the ulnar sesamoid; DS: interval between the two sesamoid bones; DSc: dis-
tance between the central points of the two sesamoid bones; o angle: angle between followed
two lines, the first through the central points of the two sesamoid bones and the second
through the two proximal edges of the proximal phalanx; BRS, BUS: distance between the cen-
tral point of each sesamoid bone and the volar-proximal edge of the proximal phalanx.

proximal phalanx (BRS, BUS).

These parameters were assessed in each joint, except in seven subjects when assessments of the pa-
rameters were made from anteroposterior radiographs alone, (Lateral radiographs of these seven sub-
jects were not used for this study because of directional problems.)

All data were evaluated statistically, and the relationship between each parameter and age was as-
sessed with the Pearson correlation coefficient.

Results

The averages and standard deviations of the results of the parameters were as follows:
1) RL: 5.0+1.0mm (Mean+SD), RS: 3.54+0.7Tmm;
2) UL: 4.7+0.6mm, US: 4.2+0.6mm;
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Fig.8 Parameters by age. Linear regression lines and formulas are shown. The formula for RL=
0.01 X age+4.6, r=0.155; for RS, 0.02 X age+2.6, r=0474, p<0.05; for UL, 0.004 X age+4.5,
r=0.095; for US, 0.008 xage+3.9, r=0222; for DS, —0.01 Xage+4.9, r=—0.22; for DSc, —0.01 X

age+9.7, r=—0.13; for.. angle, 0.01 Xage+5.8, r=0.0697; for BRS, —0.003Xage+4, r=—0.075; for
BUS, —0.005X%age+4.9, r=—0.095.

3) DS: 4.3+1.1mm;

4) DSc: 9.3+ 1.1mmy

5) a angle! 6.3+2.5°; and

6) BRS: 3.9+£0.7mm, BUS: 4.6+0.6mm,

The ulnar sesamoid bone on X-ray tended to be rounder and larger than the radial sesamoid bone,
which tended to be ovoid. The radial sesamoid bone tended to be closer to the base of the proximal
phalanx than the ulnar.

Figure 3 shows the distributions of the results with appropriate statistical analyses. There was a
correlation between RS and age (p<0.05). RL, UL, US, and « angle showed upward trends with in-
creasing age, while DS, DSc, BRS, and BUS showed downward trends, It was suggested that the size
of the sesamoids and the interval between the two sesamoid bones tends to increase with age., The
correlation, however, was not statistically significant.

Discussion

Some researcher have reported that sesamoids at the MP joint of the thumb appear one to three
years earlier in female than in male hands: in the first half of the second decade for girlsS). Several
reports indicate that these sesamoids are present in 100% of people4). The sesamoids are embedded in
the volar plate of the capsule and articulate with the metacarpal condyles‘“, Part of the collateral



Rakiographic Analysis of the Sesamoid Bones at the MP Joint of the Thumb 229

ligaments which reinforce the joint capsule insert into the volar plate and the sesamoids?. On the
volar side, the tendon of the flexor pollicis longus muscle passes between the sesamoids. The adductor
pollicis muscle inserts into the proximal phalanx via the ulnar sesamoid, and the flexor pollicis brevis
muscle inserts into the proximal phalanx via the radial sesamoid. The sesamoid bones are thought to
increase the leverage of the tendons, to diminish friction, and to alter the direction of pull of the mus-

cles5>. Kaplan suggests that the sesamoids may act as protectors and stabilizers of the flexor tendons

in the midline of the joint?).

In 1963, Stenar pointed out that radiography would help to determine the level of volar plate dis-
ruption according to the position of the sesamoids”. Reports concerning the sesamoid bones at the MP
joint of the thumb have appeared sporadically, but no radiological studies giving detailed data on the
positions of the sesamoid bones at the MP joint of the thumb have been reported‘”.

Although the results of this study suggest that the size of the sesamoids and the interval between
the two sesamoid bones tend to increase with age, consideration of age is not so important in clinically
evaluating the position of the sesamoid bones in adults with the parameters we established. This is
because the slope of the result of each parameter is very low. Body size and hand size are considera-
tions in the interpretation of the results of all of the parameters except « angle, but this problem has
yet to be resolved. The average « angle in our 80 normal subjects was 6.3°, with a standard deviation
of 2.5°. We determined that any « angle greater than 11.3° or less than 1.3° is abnormal at the
ninety-fifth percentile. A slight difference in the position of the MP joint is one of the considerations
in the interpretation of the results of all parameters, DS and DSc appear to be relatively stable inde-
pendent of the position of the joint, due to the thickness and hardness of the volar plate which fixes
the sesamoid bones. The reason for using the proximal phalanx as an index for « angle, BRS, and
BUS is that the two sesamoids are pulled in a proximal direction by the muscles; therefore the inter-
vals between the sesamoid bones and the proximal phalanx are not affected so strongly by the position
of the MP joint.

Only normal subjects were examined in this study, and further study of clinical cases using these
radiographic measurements will be needed before the clinical implications of our method become clear.
This method may be applicable to the diagnosis of patients with severely injured and locked thumbs,
and should help to provide a more accurate radiographic assessment and pathology of MP joints in pa-

tients with sprains.
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Selection of Surgical Procedures Used in the Trapeziometacarpal Joint,
Indicated by Eaton’s Classification

Masaharu Makino & Hirotoku Matsuzaki

This study consists of 11 thumbs in 10 patients. According to Eaton and Glickel's article, ligament
reconstruction was carried out in the one stage I thumb as well as three stage I thumbs. Resection
inter-position arthroplasty with three different materials was conducted in five thumbs. one stage I
and four stage II. Two stage [ thumbs were fused to minimize pain and maximize grip. Follow-up
study, 14 to 69 months after surgery, gave us a conclusion that, only when stable joint exhibit no car-

tilage defect, ligament reconstruction alone should suffice,

=] =]

ERVEEHE CM EEE D FM A EE LTAEREY
B KRB IR B L ORI A 1 O102),
HEEHVMN) | maEET S £ O RS A
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REFZE % 1T - 7.
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1987 4£ Eaton and Glickel'V) o#i&E+ 1% 2,
stage TICIZBIATHREAN, 1\CEXBUSEEN /2138
B B HE A RS TR B (Resection Interposition
Arthroplasty : BUF RIA), 12 RIA /-3 M6
BEM % 85 L7 (stage Nid&E TN C0hd o).
1991 445 1997 F E TIZBM 2B, ZHESH (5
b1 BUETEES) o 1]l BECFR 2T /2. T

BERIZ 43 5 TdABTH o7z, TOW, stage 1
1 #§ Eaton 0¥ HEMAT (LLF Eaton ) %17-
7z. Stage I @ 4 ¥+, 2#8121d Biddulph @ exten-
sor sling procedure {LLF Biddulph #) =& L,
1 #8171% Eaton %, stage M DERIZH - 725D 1
¥elziiEskE  bWwW/io RIA 297072, Stage MiZ 6
#hh, 43812 RIA » @5 L, Ashworth implant
% 14512, Swanson @ basal joint implant % 3 #&
12b bz, Herbert BT % & B\ 72 BIHTE ZM LB
BATEB L CENEHEHFROENEN ] Bl T 72,
PDAEOERI % PR FENICSE T L AR WHH
B4 45, BE ; RAI 518, CH# ; HHIEEM 28T
Hol, Tho IBOMETER, EHBLUF-Y
YFh, BEERSELORERS, LY YR
stage #1TE, &, BEOWMEEII W THEAL:.
RRBEEMIZI4 2560 VA THo 7.

5 7
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Table 1 Patient data

 OBH OE -

BEEFESFELONEHS. BEX, &%, kK&wn
Waovl, NV EBA LTS, BF 2L,
F7 -0, Ry FOFFELLEOBEICHELT
BRL7. ABO2FILAMIFFCAREREHRL T
otz

LY b UBTR. ABEO 1B stage THS T~
DEFTHRDO bz,

K. BEICABRME, 2w, BE (BREODBELS
TR »EBELD), PEE (L 0BERATED
PRIV, BEE (BICHT, &5 VI
ERIL), OENDPTEA TS o7, TRIERL
LTHo74, BEDOIFABIVCHD LB ZFn
FNEE (DO LE LEES L OB TR BIER
PITOER), ABOLBIFDEELEL .

BEOMREE. 2L LToEEL2®E B, T, &
MIZFHHILCd 5o/, TFEE, 2FIEZRTHo 72

‘ . Follow- Abd Add Grip K-P Difficult . .
Patient Age Sex Side Stage  Procedure up (ms.) (deg) (mm) (kg) (kg) ADL X-ray Pain Satis.
1 58 F L I  Arthrodesis 62 40 10 14 45 None Same  None Excel.
R Not op. 40 0 19 45
2 4 F R I  Biddulph, rev. 55 45 0 23 45 Writing Same  Mod Fair
by Eaton etc.
I  Biddulph 69 45 0 23 45 Same  None Excel.
3 7 M I RIA with 66 50 0 33 45 None Same  None Excel.
Ashworth
Not op. 50 0 28 45
4 5% ™M R I  Arthrodesis 54 40 10 53 4.5 Push- Same  Mild Good
up
L Not op. 45 0 47 45
5 43 F L I Eaton 54 40 0 23 45 None Same  None Excel.
R Not op. 50 0 26 4.5
6 72 F L I  RIA with 26 50 0 19 3.5 None Same  None Excel.
BJI
R Not op. 50 0 16 35
7 1 F I RIA with 23 45 0 14 3.0 Heavy Same Mild Good
BJI objects
Not op. 45 0 20 3.0
8 4 F L I RIA with 22 45 0 12 45 None Same  None Excel.
BJI
R Not op. 45 0 14 45
9 50 F R 1 RIA with 22 45 10 24 45 None Same  None Excel.
BJI
Not op. 55 0 22 45
10 5 F R I Eaton 14 45 10 13 45 Writing T to Il Mod Fair
ete.
L Not op. 55 0 18 45

Abd= Abduction; Add=Adduction; K-P=Key-pinch; ADL=Activities of Daily Living; Mod =Moderate;
RIA=Resection Interposition Arthroplasty; BJI=Basal Joint Implant (Swanson).
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Arthroscopy for the First Carpometacarpal Joint

Hitoshi Kihara - Moroe Beppu - Kazuhiko Matsushita
Shoji Ishii & Haruhito Aoki

This study was performed to evaluate the clinical results of the first carpometacarpal (CMC) joint

arthroscopy.

Since 1995, arthroscopy was performed on 7 patients with first CMC joint arthritis and on 1 patient

with first CMC joint fracture-dislocation.

The patients consisted of 7 females and | male whose mean age was 52 years old. Surgery was

conducted under regional anesthesia in all patients.

for using the instruments.

One portal was used for viewing and the others

(Results) Arthroscopy proved useful for evaluating articular cartilage degeneration in 7 patients

and the degree of trapezial fracture in 1 patient.

The arthroscopic surgeries were carried out on 3 patients, which included the debridement of the
synovial tissue and resection of the osteophyte in 1 patient, and partial resection of the trapezium and
interpositional arthroplasty using palmaris longus tendonon in 2 patients,

(Conclusion) The arthroscopy for the first CMC joint was useful for identifing intraarticular
lesion, The anatomy of the entry portal needs to be well understood for preventing damage to the su-

perficial radial nerve and radial artery.
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Address for reprints . Hitoshi Kihara, M.D., Department of Orthopaedic Surgery, St. Marianna University School
of Medicine, 2-16-1 Sugao, Miyamae-Ku, Kawasaki 216-8511, Japan.






238 K K

SMliTE, F7-BIES T Bennett BIF O EHFAL
DR, REWEBIROBHREOLE: LB L
£x15.,

CM M BIEE IS T 2 848 T AR B8 R
O@ik, Menon® 12X 3 L Stage 3 2 TTH B
bbbt s 617, Eaton 282 o Stage I, ® 4
OHEHMEY OMETTEELTVD, SHBELIC
EBEER, SR TEROESLREILTVELY

3 & &

8 Bl BEHE CM BEES I L CHER 2 IT L2 0 F
RAEIZDWTHRE Lz, RBIEREEFHTE L THk
THTTE 5729, SHROBRISAIHETES.

X 73

1) Berger, R. A., et al.. A technique for arthoroscopic
evaluation of the first carpometacarpal joint. J. Hand
Surg., 22A : 1077-1080, 1997.

2) Eaton, R. G, et al: Ligament reconstruction for
the painful thumb carpometacarpal joint: A long-
term assessment. J. Hand Surg., 9A : 692-699, 1984.

3) RE £ fh:ERCMEHBHECRNASIHETS
REZAMRET. HF4EE, 13 218-220, 1996.

4) RE CIEFEBLUERSE | FRPFEREHOTEL
BT % MR SR0RTSE. BEAEE, 66 228-239, 1992.

5) Menon, J. Arthroscopic management of trape-
ziometacarpal joint arthritis of the thumb,
Arthroscopy., 12 : 581-587, 1996.

g [ LOREWREERAR @)l EE
1. PL #8523 &k 2 RO volar 65| &

[ :}

TR nerve injury & EOERIES D FEAD.
2. CM B EITICH L CHERTICEE L BB
xHyH 4.

| &
B 7y TERRFEERAR KR
1. REGEZ, HESCHFEL IO THERE
DfERMEIEH D TEA.
2. HEHETICEEL-BREIS ) A,

E M RlEARFERNR B R

1. Menon 7548% #H L /=03 7€

2. stage IS X B LEGHFHNOBERE XS
NETOBMBTRIZIES L TATscopy TR H
SHEEIN B, stage 1 T scopy ? indication A%
HEES.

3. PLESESIZ CMBESRICR CAS Rz, E
) POERIETEETH.

| &
BTy rERAREERNAR KR £

1. Menon 73z X AT B2 T2 <, BKRER
HHEL CW 2O THEAWAZLE L.

2. MEIEORBSPEET FMOBISICHE L T,
SREFZERLZETHRE L TwELnERVET.

3. 1EPNIHTHE MRI CRROEELFHRTEE L
A




HF4EE (. Jpn. Soc. Surg. Hand), %15% %25 239-242, 1998

Rolando B iZx9 % A4 E

AARERA SRS E
B R E #®-8 H K b
R O&R A OB B OE
N OBOK AT

External Fixation for Rolando’s Fracture

Takuya Sawaizumi - Yasumasa Shirai -+ Yoshihito Nakahara
Akihiko Nambu & Tomoyuki Rokugo

In fourteen patients with Rolando’s fractures who were treated in our department between 1985
and 1997, eight patients were treated using external fixators, All cases could be followed, and the
follow-up period varied from five months to forty months, Four fractures were classical T- or Y
shaped fractures, one was a “double-Bennett’s fracture”, and three were more communited fractures.
Seven of eight patients were male. The median age was 34.4 years (range 20-79). The dominant hand
was injured in three cases,

The policy of our department has been towards the reconstruction of the articular surface with
closed reduction applying external fixator, adjunctive open reduction when control of the articular
fragmants could not be gained by the closed means.

Two cases of Y-shaped fractures could be reduced with external fixator only, but the other six
cases with adjunctive open reduction, Clinical results were assessed using Saito’s demerit point system
for Bennett's fracture and roentgenographic findings were analysed. There were five excellent (three
T- or Y-shaped fractures, one “double Bennett’s fracture, two more comminuted fractures), three good
(cne Y-shaped fracture, one more comminuted fracture), and no fair or poor. Roentgenographically,
the metacarpal shaft was angulated volarly above 10 degrees in four cases, but there was no gap or
step in the articular surface above 1 mm and no shortening of the metacarpal shaft above 2 mm.

The difficulty of obtaining and maintaining the reduction of the Roland’s fracture is well known
and the results with closed or open reduction are disappointing. By using an external fixator, the re-
duction can be maintained without difficulty., External fixation is especially recommended for more
comminuted fractures,

EazsEe+ 59, 4E%k4 it Rolando £ ic
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i U &
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Polarization Microscopic Study on Adhesion of the Extensor Tendon
in the Proximal Phalanx Fracture

Hiroshi Arino - Koichi Nemoto - Yukio Horiuchi
Hiroyasu Ikegami & Takashi Ishiguro

Twenty adult hens were studied to investigate the arrangement of the newly formed collagen fi-
bers between the fracture site and the extensor tendon. )

One hole was drilled percutaneously and three additional holes were drilled through the hole in the
third proximal phalanx of the foot. The animals were divided into two groups: immobilization group
and early mobilization group. In the immobilization group, interphalangeal joints of the third toe were
fixed. In the early mobilization group, interphalangeal joints were not fixed.

The fracture site and the extensor tendon were submitted to a routine histopathologic procedure
of fixation, staining with Picrosirius red and examination under crossed polars. In the immobilization
group, the space between the extensor tendon and the fracture site was filled with newly formed col-
lagen fibers running in various direction. However, in the early mobilization group, the newly formed
collagen fibers were seen running parallel to the extensor tendon.

FHREHEETIHFZRTLCABERTH LY, g L EEBEOBWHEOMICHE L2 7 - Vi
B ToOMBRE OBECBEEEELD L, b DEATIZOVTHRE L7
IR e B E 1SS 2 & IIHETHREICERET 5 " %
ZEB AR v, F07HRESREOLEEH
&Y, BMMEELTIBELEERL2AEETREAD»S HERITS 20 & T,
TENRERIIEIT) . B4, B EEERIB

W RAEB R E R I L OB T OB E g &
BHREOREN S0 L A EE L SEE 51 1) BAFOMEEITE
HEH CHRMESEIZET 5 48X ) B0 2, 3 RYTH — VEREET IR S RS 0.7 mm

38 % HU0Z Picrosirius-polarization & 17\, 5 FUy a2 b — R E OB IR 2 R TRl

Key words | extensor tendon, adhesion, experimental study, polarization, fracture
Address for reprints . Hiroshi Arino, M.D,, Department of Orthopaedic Surgery, National Defense Medical College,
3-2 Namiki, Tokorozawa, Saitama 359-8513, Japan.






EHIE B L ARBROEE T 5 ERNETR 245

B XY IER RS, BUTE L PR MICHTAE
Liza g =7 e I Big L,

¥ S

B ICB W CHER - EITHO™IFET 7 -7
VIEHTHED SFDFHREA TH o7, BEE
BHIEE IR & BT OISR E T 525 —
7 UBHEDOETE AR BN (Fig. 2a~d).

% =

BHEE T AR OBER RS Z A5, (HHE
OBFEZHIETA7:0IHERATHHZEIFE{HEDS
hVCV)Z)Z)NM_

Picrosirius-polarization & 2 5 — 4 v BHE 2 &
B HDIZHE LT, FBEOETHRLEE
TEx5. ARMESENEI-EVT54:BL0HETO 2,
JBICBWT, BEHCTHHELOHFE~NDIT =7 >
BHEEITA A BN 0IR LT, BEULESRE LM
BB PAT RN A b7z, ZHUIEEEE T
i, MR EEHOBOBEIC L 2BOWEEED
BED W OPE DT T — 7 VRESDORT AN D
0, FITRBHEETNPELNLZLERL TR LR

Eo¥ (W AN
E & &

EFBRERROBTE LAFHROMISTE L0 T —
4 fEHE % a2 Picrosirius—polarization R GEE
HRET 21T o 72,

FEEHETIIEAOFWMD IS X U EMETEIRE
HGROMAIED 5N A DI LT, BEERHETIX
R & AT MRS { A b Tz,

2 £ X ®

1) Dayan, D, et al. Are the polarization colors of
Picrosirius red-stained collagen determined only by
the diameter of the fibers ? Histochemistry, 93 . 27-
29, 1989.

2) FEET M AHRBOREICET 5 ERNAIE
FAHBEOEEZ IOV T—. HFSEE, 10 208-210,
1993.

3) AR B M EENEBIUYFEEENICHTLE
FREE—MP BER A CORMEGRE—. HFSE
8 :704-708, 1991.

4) AR B i RESTERERICNT I RENER
—MP BEEiEM CORLESEE—. BFaE, 11
156-159, 1994.




H¥&3 (J. Jon. Soc. Surg. Hand), #15% %25 246-249, 1998

HEBEICBITABMAERTO X B a5 —47 U EHOBAL

METRRESHERI R
B oM K

Department of Orthopaedic Surgery, University of Virginia
Gary Balian - Gwo-Jaw Wang
Shepard R. Hurwitz

Changes in the Expression of Type X Collagen at the
Achilles Tendon Attachment During Development

Hiroyuki Fujioka - Gary Balian - Gwo-Jaw Wang
& Shepard R. Hurwitz

This study demonstrates developmental changes in cell morphology and type X collagen expres-
sion in the rat Achilles tendon attachment to the calcaneus histologically and immunohistochemically.
There was no fibrocartilage in the area of tendon attachment in the immature 1-week-old rat.
Fibrocartilage formation was observed at 2 weeks, together with hypertrophy of chondrocytes and the
appearance of the secondary center of ossification. Type X collagen was not detected either in
chondrocytes in the tendon attachment area at 1 or 2 weeks, In the 3-week-old rat, the secondary cen-
ter of ossification extended to the area of tendon attachment and type X collagen was detected both
in cartilage spicules within the secondary center of ossification and in cells found at the tendon attach-
ment adjacent to the secondary center of ossification. A tendon attachment had been established by
6 weeks. After 6 weeks, type X collagen was identified within the cells arranged in rows at tendon at-
tachment. Our results suggest that type X collagen expression within the cell may be important in
maintaining calcified and non-calcified fibrocartilage.
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Fig.1 Histology of the rat Achilles tendon attachment to the calcaneus,

A

At 1 week, the tendon was attached to perichondrium of the
calcaneus. There was no fibrocartilage at the tendon attachment
site.

T At 2 weeks, the secondary center of ossification appeared in the

apophysis of the calcaneus,

T At 3 weeks, the secondary center of ossification spread out to the

tendon attachment site and enlarged chondrocytes were observed
at this site adjacent to the secondary center of ossification.

T At 12 weeks, the secondary center of ossification developed into

bone and fibrocartilage was identified at both the tendon attach-
ment (af: attachment fibrocartilage) and at the surface of the
calcaneus apposed to the Achilles tendon (cf: calcaneal fibro-
cartilage), Sections were stained with hematoxylin and eosin
(original magnification X 63).
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Fig.2 Immunolocalization of type X collagen. Frozen sections
of the Achilles tendon attachment to the calcaneus
were treated with antibodies and visualized by dark
field, fluorescence (left panel) and bright field (right
panel) microscopy. Tendon is located on the right and
bone on the left of each panel.

A At 3 weeks, a few cells adjacent to the secondary
center of ossification were immunostained for type
X collagen. These cells have begun to show align-
ment into rows,

B: At § weeks, round cells immunostained for type X
collagen were arranged in rows along the tendon fi-
bers.

C At 9 weeks, cells containing type X collagen were
arranged almost exclusively in rows along the ten-
don fiber and this arrangement was significantly
more prominent than at 6 weeks, (original magnifi-
cation X 312)
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Subcutaneous rupture of the extensor pollicis longus tendon
after fracture of the distal end of the radius

Yasuhiro Yoshikawa - Yoshiyasu Ito + Yukio Horiuchi
Shiniichiro Takavama & Ken-ichi Tazaki

Twenty-three patients with subcutaneous rupture of the extensor pollicis longus (EPL) tendon
after fracture of the distal end of the radius were reviewed, There were 17 females and 6 males, rang-
ing in age from 16 to 83 years. There were 20 cases of Colles fracture and 3 cases of Smith fracture,
and of these 13 showed no displacement on X ray films. Fracture occurred at a mean of 8,7 mm from
the radius end, which was less than that in 23 cases without rupture of the EPL tendon. The mean
interval between fracture and EPL tendon rupture was 8.6 weeks (range, 2 weeks to 20 months), and
did not differ significantly between cases with and without fracture displacement, and between those
with and without immobilization. There was a longitudinal crack at Lister's tubercle from radiocarpal
joint (Frykman type 3) in three of the four cases in which the interval was shortest, 2 weeks. No pa-
tient had pain and 4 patients had a sense of snapping at the onset of EPL rupture. Twenty-two pa-
tients were treated with extensor indicis proprius (EIP) tendon transfer, and the others were treated
with end-to-end suture and a free tendon graft. Postoperative results were assessed by the modified
Riddell classification; 19 patients had a better than good outcome and four patients in whom extension
lag of the metacarpophalangeal joint was apparent after EPL rupture had a less than good outcome.
Nineteen patients retained independent index finger extension, but 5 had an extension lag with the ad-
jacent long finger fully flexed.

Various mechanisms have been proposed to account for EPL tendon rupture after fractures of the
distal radius. These generally fall into three categories. mechanical attrition, nutritional impairment,
or a combination of the two. We think that mechanical attrition acts in addition to nutritional impair-
ment to cause the EPL rupture, and that the interval between fracture and rupture is related to the ex-
tent of tendon injury before and after fracture.

Key words . extensor pollicis longus tendon, extensor indicis proprius, Colles fracture, tendon transfer, tendon
rupture

Address for reprints . Yasuhiro Yoshikawa, M.D,, Department of Orthopaedic Surgery, Hiratsuka Municipal Hos-
pital, 1-19-1, Minamihara, Hiratsuka 254-0065, Japan.
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Table 1 Modified Riddell classification of the results of tendon transfer

Excellent: The thumb was indistinguishable from normal.

(normal function as EPL)

Good: Extension of the interphalangeal and metacarpophalangeal joint was normal, but
there was inability to elevate the thumb to the level of the second metacarpal.
(Or there was some loss of flexion with the thumb in the adducted position.)

Fair: There was lack of full extension of 15 degrees or less of the interphalangeal or
metacarpophalangeal joint with the wrist dorsiflexed and the thumb abducted

and extended.

Poor: There was a severe extension lag with functional disturbance,

Bad: There was complete failure of the transfer,
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mechanical irritation disturbance of blood supply
peculiar anatomy factors hematoma
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X interaction
* floor laceration
attrition nutrient impairment
rupture

Fig.3 Mechanism of subcutaneous EPL rupture after fracture of the distal end of the radius
*The longitudinal laceration of EPL floor in the 3rd compartment, which occurred in
Frykman type 3 fracture, may irritate EPL severely and cause early rupture of EPL.
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Boxer’s Knuckle-Rupture of the Joint Capsule
and Extensor Tendon at the MP Joint

Hiroshi Takami - Sadao Takahashi - Masashi Ando
Akira Hyoudo & Yuzuru lijima

A few articles have reported closed-impact injuries of the MP joints, The lesions reported include

a tear in the saggital fibers with and without extensor tendon subluxation, a tear of the dorsal capsule

of the MP joint, and a tear of the extensor tendon over the metacarpal head. We have treated 8 pa-

tients who sustained a closed crush injury of the MP joint. All were unresponsive to non-operative

treatment. At operation, we found a dorsal capsular rupture in 6 patients, a partial tear of the ulnar

saggital fibers in 4 patients, and a longitudinal tear of the extensor tendon in 3 patients, The lesions

of the capsule and extensor mechanism were repaired. All patients returned to full activities within

3 months of operation, and none had recurrence of symptoms, or significant swelling.
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Results of Early Controlled Motion Rehabilitation after Zonell
Primary Flexor Tendon Repair

Kunihiro Kurihara - Yasuo Hishida & Takeshi Miyawaki

Early controlled motion rehabilitations were performed on 67 fingers of 56 cases out of 154 fingers
of 199 cases after Zonell primary flexor tendon repair. Follow up period was 2 to 15 years after
tenorraphies (Ave, 4.3 vears). Thirtytwo fingers (60%) was sutured within 5 days after injury. Ten-
don was sutured with Bunnell's criss cross method in 28 fingers, Kessler's grasping suture in 25,
Kirchmayer’s core suture in 7, and Tsuge’s looped intratendinous suture in 7 fingers.

Brakdown complication was seen in 3 cases of 3 fingers. These three cases were evaluated as poor
results concerned for early moton rehabilitation excercise.

Sixtyone fingers were evaluated with TAM method and had excellent results in 43 (70.5%), good
in 11 (18.0%), fair in 4 (6.6%), and poor in 3 (4.9%). Three of the poor results was beakdowned cases
and also evaluated as poor results in Buck-Gramcko’s evaluation, Fortyone fingers out of 56 fingers
had excellent results in Buck-Gramcko’s evaluation,

From the surgical experiences final results of the Zone II tenorraphy were mainly depends on

which could preseved the tendon sheath or not. And early controlled motion rehabilitation has to

down with physician or hand therapist at least 10 days after surgery.

i L & I

#F 15 EHOFEHEEEGESH, Zonel TOERH
MRS X 120 4RI 14 T8 TH o7z, ZD ) HiEmiER
BB YRET 2 FETEESZITY, B
EOEHBEIEL, MEREHEERELITY, HE
2 FELL FAEIE L 72 56 FEBI 67 Iz oW TR R EEE
ATVIRET L 72,

= 4l

56 FEG] 67 #DBHRNTENIE 4 61, 126, =

BERERITFNFNE S 61 BEH 285, 10405

SRR 32T M CHELZ R o/, ZHRWILTR
19, F12, W13, MME1T, BHE6HETHo7 .

BRABENERERTo - 8 EFORE P LR
REETTOHBIZHY O A 26 EF THEET, 1
HH5H68, 625108858, L1256 15H66T
bY, ZG%2BUAIERES T T o ERX 56 i
Bl 46 B, B2% Thotz. miEd, HLARETLER
KRG 261, 3HEE 16, 2HES 2 AOBRHEE
BEOWTID FARICEROES 2T 72,

=4 *
BEARAEITAMALTI 20, 20EHO
Brunner Zig Zga B H) CERI L7, Lister” n#ié
L 7> window method |2 & 2 BEFIIRIIEL Y

BN ETOME#T->TVh. BRAEIIHO
FEBIIC Bunnell 51 758 ¢ 6T 38 2838 CTH o 7.

Key words . flexor tendon, Zonell tenorraphy, early excercise
Address for reprints . Kunihiro Kurihara, M.D., Department of Plastic and Reconstructive Surgery, The Jikei Uni-
versity School of Medicie, 3-25-8 Nishishinbashi, Minato-ku, Tokyo 105-8471, Japan.



260 R O OG-t

BTl Kessler 5D, #TENFE o TV 5,
Kessler 25 25 ¥, # F#" 748, Kirchmayer & T
BTHho7z. BTHEIZL0 102 %D loop $ T,
o EFEITI-0FIarirBHy, BlIZT-07140
UHRTREBOBESMOMPHE LM TS, B
SRR IR L L BB S 0 7D 2 YR L 2o B
S T-0F 10 A THRELTWS, HEEEEsEE
DEMICBRBEEONIETLATRET 5.

WHEOBEERMIIFEEHRE 10 B, #/E 30 &,
MP P57 40 2*5 50 &, PIP, DIP B 30 EE O EH
RETFA—FENRE L -RTLATHCTEEL
7=,

EMBH L YA D hand therapist 12 & ) BB
OB EE % BRMET 5. BT ADOEFIHE HEMICE
b, MEMICBBRETHETA. COXIBTLD
FEF | R RV MEER LW 3 20 4 BB
Vv, BOEEISEBREMICELSEL, FOR%, BT
LADEF T 2 BB B EE 2 BT 5. A
7 hand therapist {2 & % B EEE D BB I8E X%
#IFRBATHICLEZERL LTV, HERIR
OFERMF T AT — 2 i3HliE S AMAY, 20%IEE
L3 EEEMRER Y BHET A, BEOASS
W2BFTAY—2EMHET S,

& e

BHREAROREESRELME, hand thera-
pist DIGEDO T TEENIIT o721 Db LT 3 E
Bl HRICEHMB AL IR AR L, 2, 6
BTHo7z 1, 2ETORREPIIMN B EE R
DR EEZ, BEIEBZITo 7 ERONETH-
7o, 6 ETOWREFIZHROBOBERTIZL D
ERFER L0 THo72. 1, 2B TOREI
#4112 & Y Buck-Gramcko @&l ® Good, 6 #
TOWHFIIE#RE, BB ZBNL Satisfactory
DHRTH-7.

FZHEFORRE O OBESWE, KEIZESHEE
# &4 L7 1 ERIEARIED FDP, FDS BE4IT 2
HBRICLBME % EML, Good DFERZF/.

RV S % & OB PHE LD - 7

RRHEESRE % M < 61 158 M B oMl 22 U AT %
TAM & Buck-Gramko D#EHE TITo 72,

56 FEFNIZ 1T B —IRRIE S & 4 B ERHIE R RRE,
SHIIEHFRONEOBRE LR LOSHNH D,
DIP & E B DA D A TR WIEFIAE 72

Table 1 Evaluation by TAM

(DIP+PIP+MP)
Excellent 43/61 1 70.5%
Good 11/61 : 18.0%
Fair 4/61: 6.6%
Poor 3/61: 4.9%

Table 2 Evaluation by Buck-
Gramcko’'s Method

Excellent 41/56 : 73.2%
Good 9/56 : 16.0%
Satisfactory 3/56 1 5.4%
Poor 3/56: 54%

¥ TAM iX MP+PIP+DIP=260 E%Z#{EL L TR
BIEOEER & WBEEE L 7. #5513 Excellent (80
%LLE) 761 #8943 #8 ; 70.5%, Good (75 » &
80%) »71138 ; 18.0%, Fair (50 %5 75%) #5415 ;
6.6%, Poor (50%LLTF) #9318 ; 49% CH - 7.
Poor @ 3 81X B MBI THIAELEESIEEORE &
LCPoor LHELL., ZORKERLY Good L ED
#1288.5% CH -7z (Table 1).

Buck-Gramcko D#GH 2 & 56 #51247v>, 14 K
A ¥ FEAE® Excellent & 4148 ; 73.2%, 11 205 13
A D Good i3 938 ;16.0%, 725 1081~ b
@ Satisfactroy (£ 3§ ; 5.4%, Poor i TAM & [FkEk
(BT O 348 TH 5. Buck-Gramcko DA HE
WHERD TAM L1328 L < Good Ll ki 89.2% D ik
HERTH -7 (Teble 2).

Z =

FREHBED Zoon 11 TORMAHTHR HEB#EEIX
GHBEIL VD, HIEVITEVERICRTRIERE
BREEELZLEHRERHCRV. ZORERREEIT
JNZHERE L7l T 20BN EFIAT 201086
DHIE L THREENOHE IS Wi-niz, EEF
B2 60T 2 BHRMASICOIERAPTEETH S,
S H IS R MR IT o T h B RITF 2Rk
TR 5,

WHERBEEELETAIRFLLTEEILFHITO
HEEOKEKBEETS. FHRONZE, BBEOFR
INUToZ R EZ N, WMABICLIVEZEXS
TERNIIME, FESSICESBOEIEIZLD
synovial sheath & fibrous sheath * O, B
BHEORERELAL, T/, WHRELLBFOLOLEB



FIREFE Zone I DA% EEEBFIEF OMET 261

HLIZIREBICE 2R, FERRICHE BB, #EICL
NEARORS, REERIITHI-D, BREBEOR
AR EICEELZETE, ol kL, WEEEH,
s, HEROBERROET AN, THEHEHO
B EENL. ZOZ &3 56 FEFT 26 FlAT%E
LPICERE Y, SHICRE®I0 8 E T o E
BIEUL A0 B TIH% THoZ b bRl s 5,

BERE A TR % V> TAT o T 72BEIE Bunnell
@ criss-cdoss FETH o Tz, Z0#, 5-0F18 >~
& IR 72 BRI U & D0 & Bunell &25F
Tdhol29%, %412 Kessler @ grasping repair £ %
BAWB Il COZLIZBEALST, BAED
BEROMEL, BEEIZL ZENOLEBIRETE R
L HY#ITLTE/. BT ® looped intratendinous
suture b H b TIT > TV 5 M HEE, BHEO
BEL VBRAGHECIINBIIABRLREREI -7/, B
AR EOFGE L /- 5T atraumatic 12479 @
HIFELE 2 Y.

MR OBEREO BWIIRGBORE ¥ ST
L2 FTCIIBOBBMAEE OkE, BEOWEEL FHT
LZLTHE BITLRHAWIORESEELE
sloJim, #E5S, EENEICERELRERSLETH .
EEG 6 BEBU 6 381D L7245, WO BEEHAL, S|
HEcHEE Nz H -7z, BERLTRIEENZ T AFEF|
WX DHERT B Z L IIA R THIEABN COES|H
M&Zof, ZOOIIHERERHENERINEE
BENOBEHFEE TR TR L BWY,

FRAMT 20 A5 30 BE, MP % 40 55 50 &, PIP,
DIP B%7 20 25 30 EOMM TOB TAZES| L LTw
%, ZORHEFHEIIARE L2 TR 1/3 0%
AP LT h-oTnb, —F, FEHOBES
W EFEILPIP BEiOE MM S Y - hE)HES
BEOIEKBHAFRE NS, & 512 PIP B& @ chekrein
ligament, chiasma tendinum D% &E 1L 7%,
BT A DES | IEERA % 1T o 7-18 4% resting  posi-
tion ¥ UM 2 EBAOICRL/NSRES I HET
5. Z?MOZ &k extension block splint D& F T

HEMET ZOICLELRBH HE/NE L L, intrinsic
muscle, antagonistic muscle DEH b /HE T 5
HRERDLOT, BESH~OEEL SV, HEE
BNITFMBH LY BB 525, BEMEIME £
hand therapist IZ L VB TADEF W2 KR X, 4E
RICBT 2 FENITFE L& 5. Z0EhkE
EoOMIZ, {ROBBEHHE, Hom FToFEELH
L% 10 HHEMTE & hand therapist 2% EB) % {57~
ThH, TOZEIIERMICRERBOBERNAE L TFHT A
ki B BRI R IR Th 2 Y.

S & &

RESBENHOBESZOREHEETo 72
56 EB 67 #5605 B, Excellent OEFEIIH T0% TH -
7o, BREASEICL AMBEEICEEREIIE, o7,
B EEI#EE IR b K7 2 & 3R EIROER R AT,
hand therapist & #2179 2 & TH - 7.

2 £ X &

1) Bunnell, S, et al.. The early trearment of hand in-
juries. A new technique. J. Bone Joint Surg., 33A :
807-813, 1951.

2) Chow, J. A,, et al.. Controlled motion rehabilitation
after flexor tendon repair and graft. J. Bone Joint
Surg., 70B : 591-595, 1988.

3) Kessler, 1, et al.. The grasping technique for ten-
don repair, Hand., 5 : 253-255, 1973.

4) Kleinert, 1., et al. Primary repair of lacerated
flexor tendon in no-man’s land. J. Bone Joint Surg.,
49A : 577-589, 1967.

5) Lister, G. D., et al. Primary flexor tendon repair
following by immediate controlled mobilization. J.
Hand Surg., 2 :441-451, 1977.

6) Strickland, J. W, et al. Flexor tendon surgery.
Part 1; Primary flexor tendon repair. J. Hand Surg.,
14B : 261-272, 1989.

7) Tsuge, K, et al. Intratendinous tendon suture in
the hand. A new technique, Hand., 7 . 250-260, 1975.
8) Wagner, W. F.. A biomechanical comparison of
technique of flexor tendon repair. J. Hand Surg.,

19A :979-983, 1994.




H¥&5E (J. Jpn. Soc. Surg. Hand), %15% %25 262-265, 1998

FIE ORI B

BEERESREERI

y/N

F

Bo&w K-k B OJE M
AN B 2R RO— BB
g % =

Tenolysis of the Hand

Yoshitake Kino - Yorikazu Hattori - Takayuki Koide
Ichiro Kimata & Akifumi Uno

All cases were classified into five groups according to the injure tissue and the postoperative re-

sults of tenolysis on each group are mentioned here.
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Silicone Sheeting in Hand Surgery

Katsuji Suzuki - Mitsuko Yamada & Tohru Tanaka
Department of Orthopaedic Surgery, Fujita Health University School of Medicine

Introduction

Tendon or nerve adhesions not only delay functional recovery but also produce severe complica-
tions such as contracture in patients undergoing hand surgery. Many materials, such as tunica
vaginalis, polythene film, gelatin sponge, and cellophane, have long been tried for the prevention of
tendon adhesions, but the results have not been very satisfactory. After 1960, many reports on the use
of silicone sheeting for prevention of tendon or nerve adhesions were published, and fairly satisfactory
results were obtained with silicone sheeting after release operations. However, there have been no re-
ports on the use of silicone sheeting in tendon sutute or tendon graft procedures. We have employed
silicone sheeting for the prevention of adhesions in tendon, nerve, bone or joint surgery on the hand,
especially tendon repair, and the results are presented here.

Subjects

Two hundred and eighty-four patients were operated on using silicone sheeting for prevention of
adhesions at our department from January 1987 to December 1996. There were 198 men and 86 women,
and the mean age was 34.9 years (range: 1-T71 years). There were 61 patients {mean age: 29.6 years,
41 men and 20 women) who had flexor tendon surgery, 70 patients (mean age: 37.2 years, 43 men and
27 women) who had extensor tendon surgery, 51 patients (mean age. 36.6 years, 41 men and 10
women) who had fracture surgery, 38 patients (mean age: 40.5 years, 28 men and 10 women) who had
peripheral nerve surgery, 32 patients (mean age: 25.3 years, 23 men and 9 women) who had
arthroplasty or release operations, 15 patients (mean age: 45.0 years, 12 men and 3 women) who had
digital replantation, and 17 patients (mean age! 35.9 years, 10 men and 7 women) who had other pro-
cedures such as tumor resection or synovectomy. There were 83 fingers undergoing flexor tendon sur-
gery, comprising 10 fingers with zone 1 injuries, 26 fingers with zone 2 injuries, 5 thumbs with zone
T2 injuries, 7 fingers with zone 3 injuries, 4 fingers with zone 4 injuries, and 31 fingers with zone 5 in-
juries (12 thumbs, 19 index fingers, 22 middle fingers, 12 ring fingers, and 18 little fingers). There
were 113 fingers that received extensor tendon surgery, including 11 fingers with zone 1 injuries, 3
thumbs with zone T injuries, 3 fingers with zone 2 injuries, 2 thumbs with zone T2 injuries, 5 fingers
with zone 3§ injuries, 4 thumbs with zone T3 injuries, 4 fingers with zone 4 injuries, 2 thumbs with
zone T4 injuries, 17 fingers with zone 5 injuries, 10 fingers with zone 6§ injuries, 44 fingers with zone
T injuries, and 8 fingers with zone 8 injuries (21 thumbs, 29 index fingers, 27 middle fingers, 21 ring
fingers, and 15 little fingers).

Methods

Silicone sheeting was used for prevention of adhesions in all patients. Complications such as infec-

Key words . Silicone sheeting, hand surgery, adhesions, adhesion-prevention material, tendon
Address for reprints ! Katsuji Suzuki, M.D,, Department of Orthopaedic Surgery, Fujita Health University School
of Medicine. 1-98, Dengakugakubo, Kutsukake, Toyoake, Aichi, 470-1192, Japan.
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Conclusions

1. Two hundred and eighty-four patients underwent hand surgery using silicone sheeting for pre-
vention of adhesions,

2. There were 3 cases of silicone synovitis but no infections after use of silicone sheeting.

3. Finger function was assessed by Buck-Gramcko criteria, and the outcome was good for both
flexor and extensor tendon surgery.

4, Silicone sheeting was useful in hand surgery.
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Analysis of Operative Findings of Trigger Finger

Yoshiro Kiyoshige

Trigger finger is so common as orthopaedic residents carry out its operation daily and easily.
However, some cases had residual symptoms and some cases had multiple involvement at the same
time and/or at another time.

201 cases (246 digits) operated during the years 1989-1997 were retrospectively analysed in order
to clarify postoperative problems. Of 201 cases, 38 had multiple involvement at the same time and/or
at another time, 13 were accompanied with carpal tunnel syndrome and 14 had a past history of de
Quervain's disease. 4 patients turned out to be suffered RA in follow up period. There were no com-
plication in cases of trigger thumb. On the other hand, in 13 fingers out of 95 trigger (lesser) fingers,
swelling and pain were wosened after operation. The flexion contracture of PIP joint was continued
in 7 lesser fingers in spite of postoperative rehabilitation, Distal stenosing tenosynovitis was seen in
6 digits.

Although trigger finger is mainly caused by repetitive friction, symptoms, intraoperative findings
and complications are various. These results may indicate that some Japaneses have the predisposi-
tion to tenosynovitis which related to properties of individuals, such as a weekness in the synovial

reactivities against mechanical stress and in the synovial collargenous metabolism.

There is variation in trigger finger. The author would like to call attension to the cases with post-

operative flexion contracure of PIP joint and with distal stenosing tenosynovitis.
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Histopathological Findings of Flexor Tendon Sheath and
Pathogenetic Study for Trigger finger in Adults

Takafumi Aoki - Yasumasa Shirai - Takuya Sawaizumi
Yoshihito Nakahara & Tomoyuki Rokugou

We investigated the histopathology of the flexor tendon sheath (annular pulley) of the trigger fin-
ger in adults, Retrospective pathogenesis of this disease is discussed on the basis of pathological find-
ings of the resected annular pulley, Hypertrophic fibrosis was recognized conspicuously and chronic
inflamatory change was also found on the palmar side of the pulley, In most thumb cases, chronic
inflammation was combined with another fibrosis layer running the rectangular direction on the basic
hypertrophic fibrosis layer, Degenerative hyaline change of the fibrosis was however relatively evi-
dent for the other digits. Chondrocyte-like cells were found to exist in the hyaline layer.

A hypothesis on the possible differnce between the pathogenesis of the trigger finger of the thumb
and other digits was submitted. The increase in the tension of the foexor tendons because of the stiff-
ening of muscles causes high internal pressure on the pulley. Continuous high pressure on the pulley
initiates fibroblast activity and causes the rapid degenerative hyalin changes of fibrosis.

In many thumb cases, fibrosis with chronic inflammation on the palmar side is relatively apparent,

suggesting that various factors of the palmar side of the pulley may initiate another fibrosis.
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Surgical Treatment for de Quervain's Disease

Hiroshi Tada - Yuichi Kashiwazaki - Shigeru Yamane
Tomoyuki Hashimoto & Yasumitsu Okoshi

De Quervain’s disease is initially treated conservatively, however, surgery is occasionally necessary
because the patient does not respond to the conservative treatment or expects early healing. Forty-
seven cases with de Quervain's disease were treated surgically between 1991 and 1997. They included
13 men and 34 women, whose ages ranged from 20 to 75 years. The postoperative evaluation was
based on a questionnaire about pain, disturbance of daily life, Finkelstein test and complication of the

operative wound and the radial sensory nerve.

Forty-one cases were evaluated 3 to 72 months after

surgery (average, 32 months). The total result was excellent (complete recover) in 21 cases (51.2%),
good in 10 cases (24.4%), fair in 7 cases (17.1%) and poor in 3 cases (7.3%). The rate of excellent and
good results was significantly lower in female patients, The complications were found in eleven cases
(27.5%). The patients who had complications were all female and the rate of complications was
higher in the cases who received the surgery with longitudinal skin incision. Surgery for de
Quervain's disease does not bring perfect recovery. Atraumatic surgery was important to prevent

from the complications.
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Table 1 postoperative evaluation
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Questionnaire
Pain
Disturbance of ADL
Finkelstein test
Complication of the wound

Sensory radial nerve injury :

1 0~ 4 points (none to worse)
: 0 ~ 2 points (no, yes)
1 0~1 point (negative, positive)

0 ~1 point (no, yes)
0 ~ 2 points (none to severe)

demerit point system

Excellent 0 point
Good 1 point
Fair 1 2 ~ 3 points
Poor 4 points and above
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Sex 2 (6.9%)

women 12 (41.4%) %W 1
p < 0.005
men 9 (75%) W/ 1
2 (16.7%) 1 (8.3%)

Skin incision
Gaeverse e 37.5%) VA A%
sigmoid | 12 (66.7%) Vi
longitudinal 7

amsy V777

Postoperative period

100%
80 |
60 |
40 b
20 |

0

N
\

D excellent
good

EBA poor

Fig.1 Correlation with the results




de Quervain % O FHTRE 283

% &=

% REOREDEEHEEIZ D W TEHRFATIX I
76 57%Y 090 L g4 DR CHE STV B,
FRBUC BV TR TO 25 90%P1Y L omsEsa b,
LEOFITEH Q3% ICBENER SN TED, de
Quervain B O FAT B & 2 HEFNICIE, BEOFEE
PEERETF Lo TV A ORMEEG RV, HiED
W MRLIZTE | KENOBBEOFEL R L, Fi
BIED—DDIEE L1278, L OEF TS ATHE
MRI “CREEE D ELEDTED D & NIIEBI A A H N7z,

BEESEICE LTI, A7uA FORBAEX, B
FEEREOBETOH 205 VU OFERELREINT
$H PN g Quervain RO EEEE L L CIRAEEE
HE 1 BRE ENTW5E. FAIIOWTIIEREN
X F OB E b TRIFE SR, Lipscomb”) 1% 92
%AMEE13E, Woodst! i 9T%AE L HELTH
h, BEICHEESAETHEMCS FMBEIESH 5L L
ENTET.

SRIOELOT v ir— FREOKE, Mitke R
MR VEIERNL 51.2% T, MIZBELPOLRFEHEL
TWB I ENbdolz RROMEICIL, W&
OFHIELHE THADOFRERDLNL Y, wb
W LEEANENIIES BV REELREETHY,
WATIZEE WL, BEORFIHREL I LI EEH
A3 LENH DL L EbI.

BAERBROERE LT, traumatic 72 FRIHEEIFIZ
LABORE, BREBEORERCHECHERE, BE
HREMEAOWEE, BEEEY) TR OERE
B oW L) OGRAOTHES EEA ORFH
E2 5N5H, FMIZE L T atraumatic 7 #EIC
L OMELFEPERELEZ L.

S & &

1. %BRT4T 572 de Quervain J§ DA RS %
L.

2. Al BIOBARBEIETEL 51.2% T, Oz
BRPFLMLPDERERE L, KETHREAREANS
oz,

3. WHRAMEIIEOARIZEEL, REUEIWHE

DEHEILEVERPRE S Wz,
4 . FRSHELIEIIRE T, atraumatic ZEBENE
B EBbhi.

X 73

1) BREF— A FRAEEICIE#EE 5 De Quervain O F
1%, BERAHLEL, 321 1734-1736, 1981.

2) Harvey, F. ], et al.! De Quervain's disease: Surgical
or nonsurgical treatment. J. Hand Surg., 15A : 83-87,
1990.

3) B R b De Quervain itk L FEE—
RENZBT5MEF0ER. FRAR, 23 1 1185-1188,
1972,

4) EPIITHE © EiRZEEE (De Quervain ). % - S5t
30 1 1051-1056, 1987.

5) Jackson, W, T., et al.. Anatomical variation in the
first extensor compartment of the wrist, J. Bone
Joint Surg,, 68A : 923-926, 1986.

6) Leslie, B. M., et al.! Incidence of a septum within
the first dorsal compartment of the wrist. J. Hand
Surg.,, 15A : 88-91, 1990.

7) Lipscomb, P. R.! Stenosing tenosynovitis at the ra-
dial styloid process (de Quervain’s disease). Am. J.
Surg., 134 : 110-115, 1951.

8) #M#E Ml fth: de QuervaindEd MRIFTRIZ2oWT.
HF4&5E, 13 155-158, 1996.

9) Stein, A. H,, Jr.. Variations of tendons of insertion
of the abductor pollicis longus and the extensor
pollicis brevis. Anat, Rec,, 110 : 49-55, 1951.

10) Witt, J. et al: Treatment of de Quervain
tenosynovitis. J. Bone Joint Surg., 73A [ 219-222,
1991.

11) Wood, T. H. E.! de Quervain's disease: a plea for
early operation. a reporton 40 cases. Br. J. Surg.,
51 : 358-359, 1964.

B M ARLERREERAR 40 RE
FINEEIARROBERIE, TEOFHERIRBO
72O TR WTT D,

| & BfERImEERAR £H 1

Y TIIERNARERE 2 - SEHOELTH TR -
TEh, 2~5EBOME LY FONBEMEDF I
BRI R EREH - 7205, BEERLL, EHoR
FhAKENWER bR,




HF«E (I Jpn. Soc. Surg. Hand), #15% %25 284-286, 1998

— T ft &

LR 2 FH v 72 RS AE AT D FE B

7 A TR
WO Ao B ol OE

An Invention of a New Tendon Grafting Method using a Straight Needle
with a Loop Thread

Toshihito Yamaguchi & Haruhiko Goto

Iinvented a new tendon grafting method by using a new straight needle with a loop nylon thread.

The needles are four length types, such as 3cm, 5cm, 7cm and 10cm. They have a sharp head and
straight body with 40cm length monofilament nylon loop thread on the tail. The width of the nylon

thread are 3-0, 2-0, and 1-0.

The new method is passing the loop theread using a long straight needle from the proximal of
the recipient tendon, through the grafted tendon, to the distal of the receipient tendon, and regation

the thread according to Tsuge's method (Fig. 1).

This method is very easily and reduces the

adhesion, and it is also stable because the tickness of the thread are chosen accoding to the situation.
This idea emphasizes not only intratendinous healing bazed on Tsuge’s method theory, but also

the important role of the extratendinous synovia.

This new tendon grafting method applied to ten cases, and the resultus are almost satisfied. 1
think that the method using a straight needle with a loop thread is useful for the tendon grafting.
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Fig. 1 The new tendon grafting method
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Irreducible Juxta-Epiphyseal Fracture due to
Entrapment of Flexor Tendon
— A Case Report—

Kenji Tsunoda & Masaki Shin
Department of Orthopaedic Surgery, Toyohashi Municipal Hospital

Summary

A case of irreducible juxta-epiphyseal fracture of the proximal phalanx of the long finger is pre-
sented. The flexor tendons were trapped under the proximal end of the distal fracture fragment and
open reduction was necessary., Open reduction was performed using the volar approach, with good re-

sults,
Case report

An 11-year-old boy, while playing basketball, tripped and fell onto his outstretched left hand.
Physical examination revealed swelling of the long and ring fingers, especially over the
metacarpophalangeal joints. The long finger was angulated radially, with limited motion (Fig.1). Ini-
tial X-ray revealed a displaced Salter-Harris type I fracture of the proximal phalanx of the long fin-
ger and a nondisplaced metaphyseal fracture of the proximal phalanx of the ring finger (Fig.2). One
day after injury, a closed reduction was attempted under axial block initially, but was unsuccessful for
the fracture in the long finger, therefore an open reduction for the long finger fracture was performed
using the volar approach on the same day. Displacement of the flexor tendons to the dorsal aspect of
the proximal end of the distal fracture fragment with rupture of the distal part of the As pulley was

Fig.1 The left hand shows swelling, particu-
larly involving the metacarpophalangeal
joints of the long and ring finger.

Key words . juxta-epiphyseal fracture, entrapment, flexor tendon
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Innervated Venous Flap Transfer to the Thumb

Shogo Kaji - Hiromi Kaji - Masaya Nakamura
& Yoshiaki Matsunaga

Department of Plastic and Reconstructive Surgery, Matsue Red Cross Hospital

Introduction

The clinical use of venous flaps appears to be reasonably well established. However, the procedure
has to be performed with care because of the characteristics of the circuration of this type of the flap.
The present paper reports our experience with the transfer of an innervated venous flap from the fore-

arm to achieve simultaneous skin and nerve reconstruction of the thumb following electrical injury,
Surgical Procedure

The flap was designed on the forearm, centering over the course of the cephalic vein. Incision was
made in the distal and at the proximal ends of the flap to confirm the position of the lateral cutaneous
nerve of the forearm. Then the flap was elevated from the fascia to create a venous flap with the lat-
eral forearm cutaneous nerve (Fig.1).

This was transferred to the recipient site as an arterialized venous flap. The vein at the distal side
of the flap was anastomosed to the local artery, and the vein at the proximal side was anastomosed to
the local vein. The nerve was sutured so that the distal end of the lateral forearm cutaneous nerve

was sutured to the proximal end of the ulnar digital nerve at the recipient site, and vice versa.
Case

The patient was a 24-year-old man who received deep burn to the palmar surface of the right
thumb caused by an electrical injury. An intact skin remained on part of the tip of the thumb, but
sensation was absent in this area (Fig.2). Surgery was performed on day 19 after injury to recon-
struct the thumb. Debridement of the burn wound revealed that the digital nerves on both sides were
involved by the region of skin necrosis, and a 4 cm-long section of degenerative necrosis was observed
(Fig.3) A diagnosis of degenerative necrosis of the nerve was made from histopathological finding
(Fig.4). A 5x3 cm flap was designed on the right forearm (Fig.5) and elevated as an innervated ve-
nous flap containing the cephalic vein and lateral cutaneous nerve of the forearm (Fig.6). The flap
was transferred as an arteriarized venous flap by anastomosis to the artery in the anatomical snuff box
and anastomosis to the vein on the dorsum of the hand. The nerves were sutured to both stumps of
the ulnar digital nerve (Fig. 7).

Results

The flap showed complete take. At 27 months after surgery, the shape of the thumb was satisfac-
tory, although there was slight pigmentation of the flap (Fig.8). There was good recovery of sensa-
tion at the tip of the thumb (moving two-point discrimination of 5 mm and SWT of 3.22). Moving

Key words | venous flap, nerve graft, microsurgery
Address for reprints . Shogo Kaji, M.D.,, Department of Plastic and Reconstructive Surgery, Matsue Red Cross
Hospital, 200, Horomachi, Matsue §90-0866, Japan.
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Fig.1 The scheme of the innervated venous flap from the forearm

two-point discrimination of 7 mm and SWT of 3.61 were achieved for the sensation of the flap. How-
ever, the patient experienced abnormal sensation, including hypersensitivity, at the tip of the thumb
for a period of 4 months starting from 6 months after surgery. The forearm area affected by sensory
loss as a result of removal of the lateral cutaneous nerve decreased in size over time (Fig.9) and did
not particularly inconvenience the patient.
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with other sensory flaps, the small flap size makes this uncertain.
Innervated venous forearm flap transfer should be considered as a technique for skin reconstruc-

tion where nerve defect is also present, and for sensory flap transfer.
Summary

We reported on our experience with innervated venous flap transfer for skin necrosis on the

palmar surface of the thumb accompanied by digital nerve necrosis.
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B, stage 1B 4 4]) O ARERLOBEKE OEA
RIS L DA (PRI 217 R). IR
EEEPHOR TRV REOERELFORE
BICL ) BERBICITEmL.

[#E 2] BRERIL, excellent 6%, good 5 #l,
fair 6 #, poor 1 & BERRIFTH 7. LEFN
{Zi% Stah! index, carpal height ratio & d A% b
LLibTroml R, stage 25T LD 3
BFIOHRTH o7z, —F, HEREZIZLEALDERNT
EHOETEAE LN, L UEFORKEEOEN
XATBT BT %N L TR 4% EHEECTH o 72, F 70
RIREOFERMEEEOBEED 44% 55 56% 128N L
Tz,

[Z2] WEROMEKEOENE L BRERICIZHE
EZALNT, BEESEATR L BIRETRICERISA LN
7. L L, figiOEWE L BRERIIZEENAS
n, WHOMMEREILTFELHIEEFHT L LT
BERTHE.
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8 F—ANyIRIHTIESEYMOBE
Z B REERANRF O SEET
3 b3
o OE F
H BEF
R A
BE % %
(BY) bhvbiuz, F— >Ny ZEe LCHR
@ ulnar variance % minus variance ® 3 M2 |38
EEfEMT %, zero £ 7213 plus variance @ DIk
BERREW Y M EAE L THTLC& 7. SE
HORM X B L) ZFEOHEBERBEIIOWVTRE L7,
(rf% b F7EE) AEFIIZ 1988~05 412 F THz4AhC
THFMehiTL, Wikl FULEBBEEL 2406 %
WMEE L BEBEBOEMXBLY, MED ra-
dial inclination (LLF RI) A 255 EEREE, ulnar
variance (PIF UV) o¥ghi2* Il mm Db D% E
WEHE (SH), RIOBAM S B L, UV oM 1
mmEFHOLOEZIRFYHE (WE), RIDED
5FELLE, UV OBEMA 1 mm LLED b 0% FHERIEK
B 0E (S+WH) & LTHRETLA. SEIZ 1961,
14~56 &, MATORTF =%, ®HOFEIC LB L,
1:360, 2:961, 3:281, 4:5%THo/, WEIL
THI, 22~39m%, WRIOAT—iF, 113461, 2:34,
4 1B TH-7z. SHWEE, 144, 14~62 5%, #ia0
DAT—TUE, 1146, 2:581, 4:5HTHo7-.
(R EEER) SHTIIERITIZITUEL, TEH
FEFEIHRRITES 86 A oMtk 104 B~, BHIX
AT LT 66% 2> 5 BA%~N LU E L /2. HAEF
fliid, R OHIEEELH, BOH, R5H, 77T
Bl, A 1BITHo7. WEHETIIERIIESHAREL,
TSI EE R ARRIEL 83 B STk 95 B, 1B
iﬂ‘?ﬁuf@ﬁ' W FEH 6% 25 84%~tTWEL, &3
, B1E, T3BITHo. S+HWBTIHERI
éﬁﬂl* L, ATENSIIEEREAMIES 19 Eh %ﬁ’T
B EA, BINIIMRIRM LT 58% 2 5 83% &
gEL, B56, R16l, W2HITHo7z. SHED
HBUE—BRIIE TE R WISBURBIFHEAS, S 5 58%,
WEST%, S+WHBW%THY, S+WHTIZEY
NIZE Y +0RBRENZ SN0, BERFFI%L
WhnkEZ I

B WEFE

9 XAy URICHT 2 EREEMNOBERE
KRERKFERNAR B & K #

fI # R R
B # X &
B B B #
F /Il B &

[BW] ¥— v~ rHmice LEEBERTT21T-
TR OEEREERE Lz, [RR e ] 1980 4
DEFHEEL T2 — "o s/ mREADS b,
FHEEEEMEZITo - 6 Fie R e Lz, S ER
560, wE1BITHY, FHIFEEIE 31~58 %, #f
BIEBHHMIIFEIAR~3E6AATHS. FHHE
ilt, RE plus variance O EF CFHEE R ARKE
PR SWBEEERTOEL 2o nk L.
FEI Almquist 512 CAHEB % 2 ~ 3 mm 5
LEEBAHHBMEZEEL:. WABLURKRAER
OFHEEOERE, FHEMUHRBLTELN, X&H
FRIZOWTRHEL.. [BRBLUEE] 26FH
HEOERXHEELEEERL, ERLA1BAERE
BRI Uz, FESOEYETEHIE, MR
I 45.4% D74 58.2% (B E L /-8, FEEOT
EGIR AR T L OB E o/, BAEHTRTRET
49.6% 314 79.2% 128 L /. AT Lichtman 4
BETIZMA 14, IB5BITHY, #ifkD stage D
TR LN ofz. AREOBEBET 6 flF ZW
2RO 72, RREOGEML, EEOETE IHIZR
&7z, carpal height ratio 34781 0.51, ## 0.50,
radioscaphoid angle 124757 69.8°, #ff%72.2°TH 1,
carpal collapse O¥EEEOMWE LD/, RATIT
FEEBZEE L LANBFERHYEETALIWCLY
ARBOBREFZHEY AREOBETHHELL-IOTSH
A7, SEOFETIE, XA carpal collapse D
EITEm R RO LeaL, AREOBEES 2D
bOLHY, EE, BHIOYLBEWNTH -/, [%?E
#] BHEEHEMEN L carpal collapse DT & B 7:
P, BREEEERFTH 7. EMRXIIRE plus
variance TAREDEE DALV OIEEH 5,

10 Kienbock #% (% % Capitate shortening 0
e

EEERREERARIZE OL T € =
B+ F —
B OH E Z
B ¥ %
B = 3

[H®] Kienbock MOBEFHR DO~ L EN 5



ulna minus variance @I IE, FRAIZHK T
HANTIEA %\ & &N null/plus variance @
Kienbbck 5Fi2af L TR %179 BAIEL . fEskik4
id null/plus variance EFIR L Tid, EERIRE
Iz TS LT & 729%, EUBEREELAEEG~OE
FIZDWTIE, BWHREL b > Thed o7z, 1990
4 Almquist 53, Chuinard/Zeman & @ Capitate-
Hamate fusion # g 8¢ 7-4% & L T, Capitate
shortening % 57 L, 1993 £ Hand clinic TEEM
KHELTWwA, SEFE41x, null/pulse variant
ERCZoRERERL, SiMoBEELRSS, FH
LAEETHAEEZ LN -OTHRET L.

(X SRER] AT LSEU LA LM%
MET L7z, SEENE, 14 ~63 /K (P 3B &), stage
2: 160, 8B 44l, variantid, null ; 2%, + Imm;
16, +2mm ;261 (1BHIEmBEREH), £60
2 mm ¢ Capitate shortening & Capitate-Hamate
fusion %47\, Herbert screw (2 CHNESE L 7=,

(BERUZZ] 6 rA~2FE57H (FH1E6
#R) TOEEKRFEM%, Cooney clinical scoring
chart {2 T4T- 7. Good 1%, Fair 4 51T, BRFE
FlodRE L BB, XREFEIL, stage,
Carpal hight ratio, Stahl index, Radio-scaphoid
angle Z#R&T L724%, AREOMEOETIERL, B
HIEEILDE L T ido /. MRI % 1T L7 4 B
T, ARBRORERLEZONDBEED/.
stage SBBIATRETHBIZLHH 5T, BEIHRIC
ZELLBEESZ 5N, BEOEUMIETHEE
HWEPEL (FH4E) Tl eddh, FRALE
RETHLEEZS.

11 12 st Kienbock #5234 3 — B8O IR B/
EHEEEEM
VANFHREEENAR ' B E #
® H )
AUAEREERSR B K pu
bivhbhi, O TEN L 12 Bl Kienbock 7
f2xt L C—RM R E AN EREMEEN 21T, BIT
LEER2B.

DER] SMEEIEL, 37X AHOFHERE+ =
IR L. FHETENRE, HE40E, FEi40
B. B3 EE 1Tkg i LT kg LIET. #EL
OHF, ARNEFR2RDLedh 7. XHEHIC
Lichtman 438 stage Il B @ Kienbock #5, FH
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% VISI L BIRBERICHFF LB/, MRITiE, Tl
B TRIRE @ intensity D& T %, T2 Tt high-
intensity ##® 7. EFMRBTIIRKELZTR W, &
BLAMAREZ2EESEAIDICEELL. #1448
Bl RFER L, iR 167 AEOBEFEMTRT
&, FREHEREE, Eih0E, EH 2lkg THo
7o, BEOERE 2., XBRUHEGTIIAREOR
FALERE L TV 3%, BITERE L TWwWa, fiffk 4
78, 167 Ao MRI TS, BIREIZIEE D intensity
WZIRR LT,

[£8] STT WHEERORAOR I, #EO
WENEHIR T 5. Lichtman &, MEHBHEIZAN
EEMEMAGOE L —FERE L. &I, MF
WD B VM ILBEERIEAE |2 STT BIER B B4 % 80
L2 FEOBERS L. BEZILE, RIBREE
FMALEND. —F, RO L Y EF Kienbock
ROBEBREDEIBNZEPHHAL WA, LoT, K
TR AAEFN I U CHAT L AR, Ef Y E
NFEEIOFNTHLLEEZD, SHREZDLEH
BEL LTIE, EEF Kienbock FOFE, REOHE
EE, CrofANBERD 5.

12 MERTEEBEE AWV CAR-—=ZABEEICL
BF -1 Ny JIRODAK
KEEAFEEFEERAF OE = &
KERFERNF B B £ &
F— Ry IFEOEERFE L CHORE variance
& FRNIZHT 5 leveling procedure iz 2 F TH L
S, FORIFREECL AT %GR
EE LTI SN TE7, L L null variance $liZ
3B EFRD D CITETH (Stage W) 1263 2EE
WOV TEHWEZILEROZVEZATHE. ThH
T2 —0DEEEE LT, B4BE LY om%E
WA BBEELHEAL-AR-ZAFHEEICL D IR
BEEYIRE LoD AIKE D revascularization % 12
PEMAERATCE DO TEFORBEIZOERET L.
FEBIIE null variance, #i# 1 4ERL L oBEREIR % 3%
o (PHEErEIR 25.74 A) 1361 (B 1061, 4 60).
Stage I 836, I 10BITH 7. ANEERIZLY
carpal height ##RF L, TREANZCREREDIETE
BrHRETELZRLTCETYYITA, 423/}
AV PAOHERMERREICEET 2R EHBRY
Rz AR CTHEEL, FTEOERE LTEOET®
BEABMEL LTEL, AR-ZABHEICREL,
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MBRIIZ T 2 EmE T TET 5. 8 HMOEENE,
BN E SRR IRE, ROM ex. 2 BT 5. 6K
FREFEBTC, T activity ~NOERERL. L
BRI U LD BRBEOEB2 B30 % <,
fragmentation DEE L AR-—ZABFHOBAEARE
1B, 2HEDERBLATHICHTLZ
MRI Lk, 6%z intensity ®IEHEILE Rz, AEidB
REART 12 22 A% 6 B2 | revascularization & FR
EHEOHBELWEIZL ) 2MAT, &2 null va
riance, Stage MOEFIIRTL, HABLOD L F L
ENb.

13 F— 2Ny IRIC T 2 MERFT & BIEA L) Rk
BREROZER
BESBRARZERAF # L 18§ F
B OA T @
= U BB

[Br)] -~y r7moatd 2EIRBHEMTIL, K
BORVBECHELLE, EHORSBFEITEE
k%4, LaL, carpal height ratioc (CHR) @&
TAROLN, ERMMEEELECDURENDHS.
ZhZ LT, BEAD ORFEIFIRESLTY
BN, BEORI - MR ELIE8HL, BA,
BEO—HENEMRTE TERLTEIHERTT2Tw
EOTHET 5.

[x& & HFE] EfE, B26, L2BTHE, H
#Ri%, Lichtman 98T stage IIB 3 %, stage IV 1
BT, FREERILTE»S 6TEThHo72. FHH
L, BEUrERE LAooFR cEoEEaE Y
BL, BRRELZHETS. RICHEBEAGEZELLT
BEO—BEPEREL O TIREL, ThicERERRE
B EXFITCARERUBROER~BET S, HHT
RYEIIRALT, BROEA~OBRRAYHIET A, i
BONECEEE, 3EBT). MREREHM L £
PO 3E (FHIETHAH) T, FEBIZOE, BRE
SR (R, WEhE, B)) LM% X, MRI
DEALTRE L7z,

[R] BRIHEELDDOA3F, Mard p ik
L7 BB TEEPRETL 01 HITH 72,

T BRI 81 B, WRFH 0 ETH-
7o, B, WBRTEHT, MR 40% LEEL T
7. CHR \#l7 50 53%, #71% b3% & FRE OB,
BiblzAohlhof. EEORESILIFITIELA
EEAD R, 1B THREAL TWwW/, MRI T, #f

%18, 14 3EOKKLT, BHROESKRT LT~
BT TL RO T2 SAE R CIEEFEFISHEVERTA
Lol (WA

(] Ak, BEOBIN, flbETIZL,
TEBORF L BHOH SR+ 2 stage B, IV
DF =Xy ZIFICH LT, EBESNTIWEFIED
—DLEZS.

14 Kienbock iFICXT 3 BRBHEH, RITBAEM

BNRZERNAR # £ K &

B+ £ B
(B8] BRCIL 1987 £ X Y Kienbock FHIkT L,
Lichtman 7348 stage 1, TIZM/THEMN, HEHH
#7, stage MA, B, NZREME, BERBIER
FRITLTWA, SEFRA IAREHE, BIRSHEN
Blestsic, IREGHBEBLUT PLELFAER
R ARG EZESE LT PL&FL H#OMEE T
FRIREAE, BURFTREIBORET L, 7o, BEIRBiEMT
BOMRIBEGFRAZRFETAILEEHME L/,
[rtg & k] 1987 £ ~9T F£IZFHBmEZ HIT L2
Kienbock i3 29 BT, BEERBHAMT % #ifT L 7= 20 61
(PLE 1261, PLRFLE8BI) #xf&ic L7, PL &
G FHER AT R, BETATESH, HEREEEE
M 34, PL&FLBHITHER O, BlIpL
5 F, MR EERSE 2ETHo/z. RHIE PL
Ffstage MA 740, IIB 44], V1%, PL&FLET
idstage MA 140, MB 241, IV 5FTH-7. [#
%] Evans OEEERFEMEIC L vid, PL BIZ2T good
6 B, fair 4 %1, poor 2 Bl, PL&FL Bl good 241,
fair 4 B, poor 1Bl TCh o7z, ERIZEL L Bk
L, MEELLEB b L OBEIZER LA, T

PL BEATaT 2 E LI B B L BERT 2 A L,
PL&FL BEMBIFH 17 Ero 8 ELHEEN D
72. carpal height ratio iX PL BEATRIES 0.46 705,
With¥3 044 TH - 7245, PL&FL B TI3A78I, #7
BLHFH049TH o7z, 5 FIIH L THHE D MRI

iro7z. T, T2HAEGE bEEFERL A,
&5 T1 P ERI TREKOBERIFEE SN L E %
Aoz, [#55E] BIRERL, BIRBHEME, B3R
+ohEREBLTILATENE, ETHO
Kienbock IO ERES L TR SN TI Wl & &

25,



15 Kienbock #5231 2 B A V) FHIRERE I
THRERIRERIE
EEFONE - B BETTERT
OKX #F W &
2T & &%
EERKFERNAE &£ H & M
A H B

[Bi] S THEAT L 725755 Kienbdck 512 4F
TLEMAD HEREBRMOMEZREI R MR
&35,

[%] sEIE 1961 (B 1661, ZHE36) <, F
WEFERIL 19E 25 69 5% (F¥ 43 7#), Lichtman
SIS X AATET stage 13, stage 3A Y10 %1, 3B A8
%, stage 4 2% BITH o7z, MEZBEEMIZ 184 A
5 0FE (FHS5L3HNA) THot-.

[#8 L F L] FHESHIIMNE, FEIZEEL,
TRAER I Btk b N & Wb 7. B, WA
B 55% D MiEid 3% CE L. EBRTI col
MIIFHA4HATHY, EFEH~OEFIZL0 AHRT
ADTEETH -7, Evans SHHIZ L 2R A TMiz
good 90, fair 6 %I, poor 3#I, very poor 16T,
good & fair TT8% % 7z, A#EL LTiE, itk
R BRI OB A Z R IERA 2 SR b
7275, RERFICIETHEEL Tz, FiEE, #uvit
EEHH, RoRRmEtSERL L, FREHTIE
EMPBEE IR W E L L, W3R
BEEDN R WK T, ETH Kienbdck 3§ 0 5%
HEO—D2E 2B EEZ LN,

16 ETHF— Ny IRICH T 5 REIBEMNHR

STT EEM D5

ZREVERAFERNHEEE X B b ®
T H# i
VA5 -

[Br)] BITHRF — Xy ZmIx LT, lEskish
WBLIKSTT EEM (WE—-E0HEDA STT
Mz CcIREEL, TOBRKTLITO HiE) 217
v, BRTEIRBREEBETVEIOTHRET .

[(FE] SExts e LzERE, BHE26, 19
Bl 11 BIT, EHFHE 2D E,S T35, FH3ETH-
fo BEARER4H, EZRTHT, 556 IR
FUTH-72. ERBFEEELHFALTEY, FH
W EIR OB, BHOET S A 57, Lichtman
(24 2 X 40 stage 1X, MbAT6%1, VA5 50T,
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ulnar variznce i minus %52 #l, zero 27 #, plus
W2FTHol, BEROFF—L LT, 2HIZIRER
B, O BLTEBRAFEMGEY AW, hBRERE
RGN, BHEEBIKOKR) 2 — A 2HRT O FHA
AEEk s Lo, WBF 7 AEESEIE3E»S 58,
¥ 4BT, MBROERTIIAND 2258, FH 104
T o7z, WEEABEHMI 4 A2 5 6947,
FEH3INARTHB.

[#R] #EFEHBAITEETL, b MIEFHER
DOEFHEL AL NPl EBHIIWHITY 0.9%kg 26
HiiaF 16.3kg 12, FHEHEEMIBIIMATEEY 86°
BT 97° LCESZ% L7z, X #5812 carpal height
ODET AR 2B E ol SEEL
THBEOW B A (BRIRE) 23 FURDP, JER
HWE T, HENVMEL IR Lo,

[#53%] EFHOF -y 7%, L ZARED
FEIbASAR SN BEFII LT, BB S L UK
STTEREMIIFERELEZ LN,

17 Kienbock BICH T IRHEE LI v 71275
> MBI

R ARFEERS E A
# 1T
E—RR
% =
B IE

#
i
i
1E
5
*

b 44 B B B H

[B#] Kienbock fRIZF LT VI FETI v 7O
AHEITBLIURARERIRSI Y77 VERELE
ShEFMRE L0 THET 5.

[x%] a7 ABEKBEROEFILE 8 6, FHEE
¥#i% 20~59 % (3% 37.8 %), Lichtman 5748

it Ma 541, Mb 3, AAHEHMIZ2E£1IFA, 5
E£THHA (FYLE) Thotz, AV T5 7 MEHROD
FEFIESE 5B, Z 16, FMEERIE 24~64 5% (F
#1413 %), Lichtman 048 CidMa 340, Mb 3 #l,
WHEBPMES B ~1E15H (F® 104 A)
THho7z.

[F#7] &5k Lichtman 54 Clla, Ib T, £
WHELa 7 AERERTIZa7 2 REMFRETIAL
ABERE AL, AV TS5  BBRTRA VTS
VMR REBETEY, BRIGEARE L =AFICE
FHL7. Mb ClEERELMAREZEET S,

[8] o7 ABEkER T3 CHR IZA73TF 1 0.50
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VTR 0.45, RSangle (ZHTRIFEY 58.3° 25T 4
¥ 68.1° & carpal collapse D#fT% 2% 7-. Dornan
DFFiL excellent 1 1, good THITH o7, 1~
75 v hEH T CHR AT F 051 S £ F35
0.48, RSangle 34 #TF3 58.0° 2547 % F14 64.3° &
carpal collapse DHETIZEE CTH - 72, Dornan ®
BFEMZ# (L excellent 2 ], good 3, fair 16T
25) 27z,

[#%] carpal collapse #1521, Ok
NEWEELY BT L2BEAYPLETH S LEZ, BE
RPBEINTVWE ) aVicfbaEE LT, B
ZHTEREE, SREMME, WEEECERCTV IS
SIvsRFEHLLA VT P EBERLE. SEER
T, HHBATIEH 5H9EMHIERE S h, carpal col-
lapse DETLEETH Y, TOMIEFHIFTE 2.
SR, ATV OBE, BHELZEBOKRE, H
BHEORIE 2 EREORMNICBEST A LENH S
EERBD.

18  AJIKE ceramic implant |2 & % Kienbock &M
RE

B R EA A REREEHEAR #%
(L
s}
R —

[B#) &4t T 3 v 70 HIRE implant %
custom-made TfEH L Kienbdck 35 8 I, BIHM:H
RERE2FIERHLTCE/-0T, 10 /o implant
REMAIL, BBAOWMEEERETTL L &bz, BIK
BAEERET 5.

(W BLUFHE] 1989 F4 5 1996 4 F Tl
Kienbock #% 8 #, BRIHEAREHRHE 2 SloBRM O
7o I2fEBL L 7> ceramic implant (% # 5 alumina
ceramics 8 ! e o) 10 BEMRE L CEHEETT
vy, BRI REA & AR e L7z, £ 72 Kienbock
#H 2 ceramic implant B 21T o7 8 61 (£F15
1, FHEE 38R, F58, E36) 2xHEL
THARE (B, YY L&, ROM, B, X#ATA)
WD ERE L7 PHHEHEIZ0MATH 7.

(R OEBZEMBIL-KE, £EH&4L, M, S
@ IFEFEOFM L T ready-made AT g L Bb Nz,
EREESEHRCBEORBL 1 IIEDH, ¥
VEEE &R o7, Y ROM i, #E%TAM X
100% (xifEefitt), FRHEHHE 68%, EE 68%, R

X ="
H )t
h

(=

JE 81%, #E/E 62%, WA 99%, M4-97%, BHIEF
B8% Thotz, KMTIBICBEOEM RO
¥ implant DR o 72, EFREI A LD
WRIOEFEICEF L, FEB L0 ADL BifF I ZRE
RO LD,

[ZERU#E] 4 13 Kienbock 7 D EITE X
BMMOBER L ZE LA OBRN 2T TE/. Ce
ramic implant PART I silastic implant g sk % {F
FALTELD, wihd ARBUBREOZEZRIZEAN
BART, ELICABEOET & OMELES S HET,
BREELMECEL DT R, o7, FITHA
[ EEEAMEICENT: alumina ceramic ZHE & L
T, ARERHEBOZEROIS % spacer £ 20, H
FOMEE & RIFIC#EA T 5IKko AiKE implant
% custom-made TIEH LERRIZHVWEBEE L BIT
T&Ho7z, T ceramic implant O FEELO T EEM
ERE LA, EE&4 3T A4 A THBILHTEE
L Bbhbn.

19 Kienbock fiF(CH ¢ A9 E TR % BV ES A
BOBE
FNERRFEETERAF OB +F ® B
W B B A
g ETER
Kienbock #Fi2xt 3 2 BIStE 2 8% AV 7225 158
DREEHRETS.

(w5 - k] EFL: 2T B HE, BEEBAET
Lichtman 734 stage 1 TH 5. RN 4 A BAI» 5
ERxEE L7, MRI® T1 @B CARE KN
EESW, T2 TREEFLEESEMFIBET %%
EL7 BEBLIUE2HFEEROMIZBINE TS
T, BEFRESSH 3Imm BHCREILES £
A IREET, GHEBEE L. W3 5 A MR,
T1 TEMA & FARIRES TH o725, T2 TIEHARK
EOBRAESIEEEER 2L T MR 1ET
HMRIDTL, T2 &3 2/3 N LoEEFSESTE Y
ETAICHEEL, BBE o7, EM2: 5 ES
¥, BANILETstage I ThbH. ElE# 2EHDIRE
T, MRIOTI, T2WHTEREFHLXEL:. 68
BIEFIL22%, 4 FABICIIEEIEIT LA, 3E6
# A%, BREBEORHLS IS ITET LD, BES
LU EEHIRRIZIZ & A & vy, FEFI S 1 48 BB,
BHIXAETstage 1 THB. REHS 7 AROEET,
MRIDTL, T2 b EREFHEEL /2. 6 HMES]




L7275, #5145 7 A CEEAET L, B bRk,

[#2] %ED stage TIEMRIIZE > TR22 Y
YL otbiEvi, HEELTESE RN, £
ROPoTY, IhI TIHRFRBEI RSN TER
LHEDLRAE, LdL, BEICLINEFTARERLICL
LHLEE T stage DETE L VIED D T EATTEL
WX THBE, —F, EFA1CTEFIHIIATT TR
MIR CHATREOFTRFBONIZZ LD S, FEE
HARLEEDHREIIBERLEEZLNS, LA,
EINI L DRENMITREE S /2 LI BELLRE
ThrH. T0FiEEstage TIHBTREEELD
A%, LS variance 120 h b LTHEILT & 2 D,
E|HEME N SWITRED, FEMIcb-
THEEN VY, REOHEFD 5.

[F & %] Kienbock f§0 stage I12ix, Bl EE
BIZLDEFEEISRNEEZ B,

20 XAEOD Kienbock 7%

MATLEBESER-RZERAR & O F @&

LSS S IR 4
F E #

(B8] S HEF4 TRTFERER R CHERYRR L 5
COTVRLRAEELHITINT, RIEFEOE B
LIBSRIZZE R & L7z Kienbock D EREZ 12 DWW T,
W *BIrolz.

B LUFE] YRICTHRARIER S,
Kienbock iE & i a N 13 H M & L TRE %
mi7. YRIBWTFHE O X BRESTHhIL
B OBET G I FREEMRR 4 61, BERWE 36,
R, B8 CM BIEE, £ MP MEE, FHE
BREBEZFNFNLFITH o7, RBIZL DERER
ENERM2HRLNL. TRODOEFOER, B
B, B EAER, Kienbock WO RIERES, M
B, XHBFMRE, BRERE S0V THERE L.

[HR] wasE 26, LIl FITREICE L, HF
MSHERIT 45 E~T8 K, FHEH TR TETY
EERECTH o7z, FHHELBRFER T Kienbock
RORIERER L5 L, 3T 0K, 283
20 AR L B0 MAUCFHEEORIELSF Y, BERHNIC
RELZODEEZ LN/ L Liho 8 BIIZHBR
FHEBEOTEL M BEBERTHTTE P o7,
BREIAESFCHLIEFHEAIZIBEL W &
EOEFOBEERCHEEORER X, L2HEIFEE
BERATABEICREL Tz, XRATRIEL6
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EREEMEER % 3 5 stage IV & ZH S 7299,
BIEORRERIIEN TH ) ADL, B¥ELMEZE
O,z

[Z8] SEORABRICEALBRIZERSNL
Kienbock % id FRIETE O L BISFERIIBETREK B
DRIEMHEBRIFFETERVEMIH o7z, 72, 12
EALDIERIFELBEICHERATAREREELCE
H, ZHicEdorz, XBBELHALLEREFH
HRE® 7z LT 7ohs, BRIRERIZEM T ADL, B
REMBEZEO RN EDNH Ch o 72, Kienbdck
FRITRERICEET ISR IS HOERND & ) iR
MELNDE EIER SR WY, Kienbdck 7 0 B
BATENT L L, BRERLL ~bFETREILE
LELEEINTWS, 4HO Kienbdck & LA 7 e
DIERIEMTH HD%, FOHDERDEH»POEE
{LLAEREZELZ NG,

21 $i L\ ball & socket B A TiERAEN
KIRHFZRRE B

i
M oH W

H
H
E T
HEEWIIRE B O -
BT KRERE & H n

FHOMPHEGICHT2H LVWATHEEEH 2 RE
L 1997 £ S EBRICHAMTIREL B o 7D THMNT 2
(EEHEAZES (08B) 40365 %5).

[#E] 55 VBOFFEFaVF—3 FLEBES
FERY) IS LV BOEHEIVR-—F b, 261
F¥ CBONFD IO POBRIND., HFEE
avR—R Y PeFY CBOSERGIEEA Y FEE
EhAMEOFER) IF L VU BOEHEHRIFAT A
F§atoizhoTwd, BEHRMIFFEFI K-
AP ER)IFLYEONy T LA Z &2 K
DEEICHEINS.

[ROM, +4 X} fEih90°, R 30°, ®H~10°
FTOE 20°DEVHH S, L, M, SOIHEHOKES
BEER L.

[F#E] v FEROETRELRE (35 UM
Swanson @ implant D#HfR & R TH 5.

[5E61] RA 3#I 9 BEICTFH 21T/, 2B B X
ADIzHMEE R HE L.

[#%] Swanson implant 12 ¥ > THb b A THEE
FHRTAZLEFONREILL > TOBDTHS.
SHRESICHKFZHES LRBRTERTWEY

R Bk
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22 R¥E CM BAENE (IC & T % titanium implant
arthroplasty

BEEAHEHPREERAE OF & B B
Blodgett Memorial Medical
Center Orthopaedic Research
Alfred B. Swanson
KR URFEERNR KRR &
W % B

(B®] BHECMB@EiEICH L, FilunFsi=y
LFM & AT EHITRRA E ABMER L, BifR
WEEHRE T B OTHRET 5.

(x5 - FE] 6 7 BLULEORGHEEIZRL 22
BEoBl2F, RE2H2FOR4H4F (48~57
) ExtgE L7 WETOBEERLIL Eaton 2SS
FECstage IRUMThHorz. ThHDERIZHL,
75, ADLEE, Y57, B/, griding test,
Kapandji OFFliE#¥ 4 &H 7 ROM, (¥ 77~ b
REEEEO xBEL S AMA BB L.
BEZHMITIRIHIETH S,

[#R] #itk, EmIEepliEEl, ADLEEDOE
LwiExBi-. ¥, BHEE4BEAO 81%,
84% |24 L 7. ROM i3 Kapandji o 5F4f £ # ¢ F
8.5 4, HIBANETCIEIVWINS 40 BU Lo
ErB XBE A0 75 Y 0TI lmm K
THholz. 2ENKREREUOMEBEICEREILET T~
7.

(8] chFIToryar4r7sy beRWE
B CM EHERMOMELRZz R L 72 KEIT,
mono-arthritis TH Y, »2FEF+HELNRE R
EOBICT BRI EIZE T, stage T2 13T D 4E
A L TE BRI 2: &) B LE8bhi.

23 Jb—TRA EEE & BV RIS
BREEEMAR OL O M
* E B B
(BH) EHESITETRV— TR 2T 2 EH
LB AL — 7R EESTERR L, HLVERE
AEDIRLT, BHICESEREZHOLIEICLY
WEOE L WREREL BT, tOHFECHERTHRE
LT&Z. &E, ZoL— 7R XHES 2 BEBERIC
BRELEOTHRET 5.
() #r LV ERstiliEid recipient i FARMEl —
nor fg —recipient BEFRMEMA %, 1 A0 2-0+ A1
Vv TR EES A EE ST, recipient BOE

FHTREBETETHEL, BHERTEET L HET
HDH, V- THRNEEFHIIO LD, BESETHIZE:
%9575%‘75‘6 e, BRBHEE LEE T AROBIEL
THEFRLALOTHOESIE 3em 205 10cm ¢
ﬁ) D, BETIBORIIIGLTEEDHONES 28
W s, EFNLLBIT, 23H 5 46 R FE TOHRMT,
EPSERRIEOTEMIE L CRBELT-7. &
BLZEOEZSIZ3cm 25 9em TH o7,
(BRBLUEE) NERTEBEREERNT, 8
HESNZBRIBEOEDIEDLSTEIIZR b D &
Ezobh b, 0 donor BEEEIZEEBE SN re-
ciplent BE% Wi 4 #6 L THMZ OB W O T §EM L
EbOTE. —F, BEBPTIRETLETH-
7eDOTE, BEVELETTS, 2ITREROT
M & RAG B AT L CEy &, BiERIZZFoO/ICRE
NBEIDIILTREL, BEROEELREL TBY
i, WINBHEBLAEETLIOTIERMEER .,
% LT donor % e X 9 1T recipient B % 1 KD
-0 FAMar -7 EEHTERIETEEL,
BEHr BB LIEES ST L wEBHEL
EL7-. Z0OER, 1 FLCMBEIEHREEL 228,
HFSHERET, good 34, fair 26T, (FITHE
ROLRLERTH D, V—ThiTEESE B85
LVWERBEEREREZ 272

24 BEREE X X O{EEEER
SRKFERSNF O B f %
ot &
B M F
B B B
F4 12 1996 £ 5 meals tenolysis knife (George
Tiemann & Company, U.S.A.) #HWVWCEGRD
BRI 2T > TE, ZORRE X A0F R
DEHRET L. ERNIIEGERBER T o R4 Bl
T, FOFHERTI IR THo . BERGED
fEmESS 3B, BIRREMEEESWBROBEED 1 FT
Hol. BAMME TCOHMIL, 2HEPS 1EFT
T, B HATHo7. FHEHELMIZ657 AT
Hol. BIEARZ, EHROWNIMIE X EELD
DAFRKEI LI h—ToEo0, 4R 1 HD A
AC@HBH., AADHFMLC, HTHH, EHHENED
TEEEIZED L0, RRBHRLTwE, BFEOY 7Y
RS LMD O/NIRMAETERL, BB
EATH, HFHEELEF Lo, A AL ER

B = @



BRI b T LD FEE L T <. BigLiso
EOFMETO TAM FH 1133 BT, M1 216.6
BIEL. B0 16T, #iar 40 B4 110 &
B E L. AP ERIZLI8% TH » /2. Buck-
Gramcko #I1Z L HEHIICik, B1#H, R3IFTH-
2. ThEITORREME, Sy oapTtetiE
L, ZLARYTARMVEZRF— PEHVTITS
Tz, L LIERETIE, BRENKEL-1D, B
AT LEWEEN2ELY, MikEEERo
LEAEH-720 EHERE o7, £2T, B
BHEBEOLEEZEL Tz, SREL PSRV
FIMe X A OFRITEC - s, EEEEENICE
ALTR, ZhxH o720 T ARBREINDR. T/,
MARYTORERDTETHY), V7V OHTOE)
EREL LR EOLEF R, BRTH-72, i, &
WHROBHEREESNL, RECBATALI LA
B THY, RUBEILTHo 7.

25 R EHEEFICLSFOBE
HRETERRFRTI B E

& B ik M
NOF OB R
B & &
*® W F
ol o X
WA =
E # #

(B8] FoEBIHLT, BEesomERST SES
BEBBHMIITON TV A7, BIZETAHEI R
v, S, LEHIBWTITo 7k, BBERE WM
BRI S RBER OBRBRICOWTHRET 5.

(5] 1988 4E225 1996 £.0 9 4FRIIC T Bl DR
&) S BIREII LT, BN &RE R
iTo7z, BEEEH, WHEELHT, FHdE 2%
M55, FHBRTHo. MEORRIZHKE
AT A B, BEHAT2H, BREEBERSIAITH-
7. MELLFMECOSMISA,L T4 H, F8
2BHTHo7. BHELLEFROKEEIE, 6 X4dem
259X 6em THot:., EFEOBERR 1 FlOLT,
fhed 6 Bl OBESZ T/, | RKOBTEEL
b0 1H, 2ROBREFELLDOIZLH, 3K
OBEFHEELLLIOIZLFITHo /. BERIZED-R
REGRE - BASRESET, ERISfETEE
REME LTRBAT L, MEREEBESMIE 197 A

309

o804 A, FHAIATHS.

[EE] 20l fEEeIicEd L. ARG
~DOFEBIEL | FIEAEE X2 L2 BEHE
BEAEITo7:. WEEHERTITo-0E 26T, £
DOEEANOBHEREILIES IR ON L o7, 5
BEE G 6 B 5 Bl BV CHET A ERIEL N,
o 5% (1038) o MP BT EEiL 50° 25 80°,
T Thol, BRARIUCILZGHEIALONE
otz
[F o] BREEED TBEBET IO LT, B
EHIRE R ERICERLBEFER A7, RER
B3RDOBEEEDHDILIET, POREHEL?2
DB ENTELLYD, BE 4RXOBOBENT
25, BRRRBOBENLZREIFEERD o7
A, BRI RAOMETH ), Evnicicxd s
BISITEEICRETNEEEZ LN,

26 MR - HEBEMCS I AAEBEEX /U 2—

VAT LDORE
REERERSR CB $ F —
1T A
B oHE E
B % % B
B B = &
TEERTEET K 0 F %

(/) FEENRCBITREE BT, KEE
& interference screw * W CREIET 2 HiE% &g
MP BAE R 4 BB B (HF 45510 ; 472-475 :
1993) Mo (HFEK 13 ; 303-307 © 1996) i
BHALFOEREERELCEL, Zhid, BFHE
DT, 1. woffFERY (EEEgc#Ee), 2. K
K, WHEREAE, 3. BHEEISEEOREEAE L
Twh, 4. HEZERE (8, A8EH) 2E0%
GEE-TERRFETH S, LrL, ZOEEICE
\7 B # Y% screw A%\ /2%, Herbert screw
#X thread 2 H\W /-0, o screw IZTHRBLTE .
DY, HEHBETREERTLEFETHY - BEEH
¥2F (Tendon-Junction screw) # B L CT& 7.
BEiz, Z o screw ZEEE DT (No20300BZZ
00648000 : NRS V7 bFA v a7 H—) ®FiT,
BRCHHA LEFeEEEZH WL, LALEED
BRIIFINE, SHICTVATFAMET A EDARAR
LEZT, 40, &M screw N BBALBERRE
LTwaOTHRA L. (K MIEBEROY
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A& PERE, TOMNEIC guide ® K-wire ZH| A,
BETAArill iICCEILEVER, BFEELTRRL, =
NEHAL-BHERCRARECEAET 5. okt
BZF1 SR 7z guide RICTHRICERZ T H 2 &
#%Point Tdh 5. Ascrew DM EWEF & VT, +
4 X1k ¢4, 35, 3, 2bmm D4 EEH I D2y, F3
BRFEL ZoTWD., FEILEREICEAAD LD
EETHIELLTVA, FSAN—~Ay FiZ 64
Thh. FilifFEIBEROKL 2MET 54 —
Y, Rd» & K-wire, K4 AphzEdrill, &512,
FHERBAONAE ) 3, SLIIMARAEELRES
WE ZAts Jig £ D %> TWwa, “Tendon-junction
system” & LTHREL, HEFTHRE 2->Tn5,

27 MR Y Y < FICH T B modified Sauve-
Kapandji %
KEFIFE B H 1%
B M #*
= M
+ ® =
TR AR R OM

[T U®iZ] RA 23 LT Sauvé-Kapandji i %
T B EDOMESR,

1. REOENBEHEAFBEIBEESLTwE I L,

2. BRINAEI o T B0 o kE SO

PR TELRN L.
D2HTHAH. 1989 £k, MMABEIUKRLAERE
Ex O EFNESETERIIELALFEYBHRELER
FRBEEZETVEY, RLAGIOFEFESIZHE
LTWBDTHENTS.

(FHrE] FRESHEEIC 10cm OREIBEEMA, M
MEHOELXEZTEL, EUERMEHTLUHEL
REBEIZETA. REOEMLMK S S 30mm DA T
WALE [ & B EMZ A A > TROIZETD 2979,
BEGDRET 3T 2%, BEORUOERE LR
B3 h, %L 0OBE TFCC A ERME L TWE 9,
FRELEEFEMHEFABNICBEECTE, BAEHEZO
WEEBHETH L, RICERIR L -REEOZREL L
PHRLETIELADL., REEOESAOBERE
concave Lz o TWANDT, ZHOETFRE X
TAHELYICREHEEZ MRS TEFHERIEALT
Wh, LY MU THIOB S ERIEFHER LRI,
A /NEMBIRTIRICTEET 5. BEEIT4EH
OFTAEER, VNE) ERBLTWAS,

N
ilt:

B
&

H

EF] RERAFVLHRBEEEAEHZ BT RA 4615
FIIAER AT LA, TSRS 5T R, WA
B FEH6 rATH-7z.

[(BRBLUZE] EHRAREFALIBTFTHY,
REEOBRUIED SN h o7z, TEiHIE TR
DEFIPEALL TR L0, EHREVESITE L
LYEL, BESHEL. RNEOFRIL,

. RFZTEEERONEZ L,

2. MoRLERAHTELZ L.

3. BESNAREOMMETIAAL T, BEET
FREEXRTAZL.

DIFETH A, REZREFRD Sauvé-Kapandji ED
RAEZFHIEBNLHETHY, HICBRNOSH 5 RA
RN LTEHE L TETH 5.

28 REEHEVVHERORA

RAERESREERAH A F IE BB
E H )
B H B
B & X F

REEHED ML, RERE LITEGBECNTS
FERFEL LTELZFHARLONTEY, PHEELLR
ELTETWA., LyL, BUYVEOBRSIINTL
LERPLODTHEL, BEONREE*ETLZ L
AL v, SEFEAE, BUHIRA, BYI0HE,
BUOBEEFFCIREMALHEZERL, Ehk
BRAEZHBTHWAED, #MEL.

[#=] FHSHRAICREESSEH~H dem @
HEFztI%MA, ECU & FCU A & B I H LI5S
EMXAEETICRE*ERM. DRUIOT CHEP LR
FRRTEMICHE MBI Y IS, RIZERH G
OEMIZTFEREDOET D 21707, FHEHEOFHNC
BYH %47 (step cut osteotomy). RE%4# L
7ath, 2KD wire TEE., (FHREAO | RIFEOE
PUhE% F-CLI) ICEE. KA 1 REETHO
FREZBL-%, REFABEYELCEE.) &K
FiEE L BEIZ L o0 D BEESBET 5.

[HERUHER] AR E S PIORBTERE LWER
BEFICHT (MABEEERMRETTOBES Y ).
#51% 3 B @ short arm cast [EE. Mifkiz &FEIR
AEEL, FHRETENE, BHIONELBEF. BRE
£33~ 58, FHI4BETHLNT.

(28] EROFETERLDLEREIHELNIZL
Pol-BEY, B4ld, BUYEIERETHT



., BEICEELBY) TG BOBEMERE AV
Bnwld, FL— FEAETEEROBEIAENI L
KHBOTREVWRPEEZLNS.
HAOFETIEETY MWL MLV EELER
WE L, B AER step cutlZT BT ETEYY
HoBmMERT K& L, EEHESY wire BIZEICT
BIETEHEEA T CBETESLLIIITRL .
F7-, AETIZDRUJICOEE 2 H T 5 ERT,
it Sauvé-Kapandji E~OBT 1T LENFH S
BE, #OBTRIERELVEZITObNEDOTIRZ
WhityEZzHNAD.

29 JRIEESFHVC/NEFEEROR &
BEZRARFERNAF & W ’A—BR
MmoE E Ok
% B A
w® AN T
REEREIENFETHDHS, 2em 2L
ZWNEOFREICEIGTREZEROERSEII 2V,
L LEREERBIZL2EHER R EO%BE, FOf
BNy — v OB RTTENEREZEETHLE 30 6
BOHLVWORIICFEROER - BEZ1T) Ze2EHE
Lv, biuvbiudf4 v e 7ELCEU L B0 E
BrafEL, REEEFEICL D 16mm LT OFREE
DEEFITVIE-OTHRET 5.
EEFBINBEOEZEDI 2mm D) » B LU ER
BofMa=y b, ZhEEFELTATIATA Y 7T5
IEOTHIZI DRSNS, M=y M, 1.0mm
Kirschner wire 2 A% cross [CHIATAZ EICEN B
~NEETSH, KEEZE, #EFERE 0mm E0F
WAL COEETHET, BAKREIL 15mm Thb.
EF 11 4 RBIRORARIET, & - F - BIEIKR
L, HAES PFERIFEET S D00, /IMEITIRER
BETESEUTIRREBELCWA, REEBICLY
12mm RO 5 FFEIzx L, 21 HE T 10.26mm O
EEBEZEE L. MEOREMWMET//20, BFH
BELEL (L7, fEG 21 6 BT, RIGAE
1% delta phalanx # B L, RIFOPMIEERIZLY
BHIBEOBOEBERXILHFEL v, Open wedge
osteotomy & L HICEERF Ty ML, EREEIE
TEHE®IL, 13mm OFE S TH o 7-EEE % 6mm
EETLIEMNTEL, Ml L hiRlE, FiEL b
PIP & O W EMIZ 2 WA5, 2 ABEOBRDIERR
HEEL, B35 - w - PREGRSE TP VL O
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PRI EDPTEEE o7,
URTREADEVDOD, KEEBEIZLIDZDLS
GEFOFIEOER WL LABRIIKEVWEEL
5.

30 EEERUHSITICN T3 A0/MVBRIMEEEO IR
KA IERAKEERNAF OX # M
B R O&
(T

FOE T
BB R EIROBEIC BN TRBEETIINT S
BISEEEIRA L BMENBIZE-TWwA. Ll
& - mFEEBEEZIZB VT ligamentotaxis (2 & 5
BIEREFCH A 72 palmar tilting angle (PT) B
X Fradial inclination (RI) O¥EIFA T EL 5
ZENL, BERMEELBINTASEGRIBEETICLD
EEERFHESNLY, 9 TRVWHEAEEERR
AN EERRC L DIHEORR L EZ EBELV. A
WLIRT & D B R EII N L CEFOEHENE &
» 5 A NERSEERSEE R, ERIICLCTHEE -
FREEEECSLEE - BEHETEToCTEL. LT
FAMgE LA 11460117 e (BE - BEMEE
71 BOHT, #E - PFEHET 46 BE) OBENET
RBEIER PT 1T - BEHES T B, BF
FEEEEET-06ETHN, —FRIIIDOVTIZ
FNFNR2E, S5ELEETED o2, BEE
WixFhFR 24mm, 1.lmm TEE - 7 FEFEEE
TEBEWERS D hh ol Zhd ORGP, LEE
BEMNEAICEFN Y 2R EFALTEET S L
PEEAMEROEREBRIIANTH Y, BEEM
WEFON, BHOBCEF TR, BF - FF5HE
EOTy FIZ0 FICHTA Loy FEES S EHEFE
BEEEEIZ]l ~2KDF VY 2+ — 2 BMEZEL,
PTBLURIOUBLHBMAEFVTnAE. 4 —
Trr Sy TAIMERTE DI ETHEEY ¥ OBIMEZ
BEZH LD, EFIL UER - PR EHETEEOM
FL Y b UBROEEREBLHRENE, RifiXri8
ML TW5, RIEFIZA TSR & ) BE A
OEEPHERFILLES LD, RFAEERREDS

EETH B, AN BN LEOFRAELZRT.

> WOl At

S

31 FRIENEIEERE (Gilula k) & 3 FRAHIEROD
HA—AREAREERODR—
FRERVEMREERIF O F & %
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% B 8\
x # *®
bitb i FEEEOZH I, Instability series

& FROHT 3 BAEIEE A B L T 5. Instability se-
ries &id, GilulaiZ ki, BKT I8 B % &8
LAMLVABERETH L. TORFHEEIEET
radiocarpal, midcarpal, DRUJ ¢ 3 Eﬁ'ﬁ'ﬁ%m_w?
b, TOHEGIE, B XBTOFREEINEEH,
FRELERRIZZ Y v 2 0H B, FRATEEKRE
BRI & TH A, 4S[E, Instability series & 3 3
ﬁﬁ%%ﬁﬁttfﬁf FIREAREREEE (LT
SLd) @ WoEME L. [R] XEEHRTIC
J‘%’“Kuﬁ)ﬁéab, Instability series, 3 A& ONE
(29727275 B 108 FREHi A RHE LAz, ZOFTIn-
stability series TOEIREEOBAK, SL BIEFEROKIE,
MEER T SLBBEOEEH O N (communicated
defect, CD) OFELHEFT L7z, F-WBHOFH
H2HMLET, 754 Ay bEFE% retrospec-
tive IZAE L. [EE] SL BSEEEAA 144, CD
26 B, SL % 11 61T, ZOT_TEED-DIZA
Wfﬁot._®4ﬁ%ﬂﬁﬂﬁhﬂﬁﬁft LWL
. [ZE] FHESOBEREETRRT LA T
%Fﬁﬁﬁi%zﬁﬁs%ﬁb‘tﬁi Y iETId, SLEfSOE
MBI NTHANBEOBRIIRETH 5. Insta-
bility series TIIRTREFRAEI #4020 BRI & L 7=
SL profile TEERZZ1T-> T\ 4%, SL BHI(X PA
Hi S 20 BEES L TWwWB 7w, N 20 ET SL S
OIEHBERLDOTH L, FHMEMN 2 FRLHRTR
—RIEEIZRZ 5814, SL profile T SL BEIZ
OEKERDBLZENDH Y, ZTh% dynamic SLd
EES. e o SLBEHEBAAL RO - 14 4T,
FRHEEM2 FRBETCSLAPHAS I TH o 72
static SLdiZ 4 BIOHK T, & & D 10 Hli SL profile
IEo T LD TR LB/ dynamic SLd T# »
f:. INSIFIIH—HF LB AP RIEETHS
PThHot. FESHESETH, FUH PA R TRHE
7 SL B#id, SL profile TIZCDHFHASLHITH Y,
SL profile # I NIEEEHONBRE 2 L3R
BLEZTWD

32 FIREERBOHN L VESRZE—ER MRIICL
B REFIEL—
BHREFEERZERAHR & # & B
N 7 %

M A ;X
HF & R &
BRERNF B Il B 2
B iR & K

ZL®I SEE4 ILERMRI & BT, FR%
FERFIZBIT A ERHRNORESRLZBIEL, FHRE
MBS & CEFRHBEOREZNE L E LERET L.
HAREBLUFE  FREUFREEGREOFH6F, B
1 8 Blicts 41 B, Efhid 21 E~T8 M F3Y 5T &g ioxr
LEEZ MRI 2 HEATL, EFEI2AI12F, Bl
1L B, FERIE 22~ MTFH L EICHLTY
FI#IZE % MRI & 51T L EBMRET L 72, |BE AR
SE S TR MO THMITE O T1 HMFE % i
Lizth, A F) =0 ABEGEE T BARTEEL
EFHENOELHRTBE L. £/, FREAD
EOMERR I BV CEEENEE 2 v CRRETIE,
FHHEORTE, FREESTERTLIFRELE
HFEMOBEHAESCHEOES #FHU LARE L.
ER OFREEEH B TEE SN EPHEIR
B6FF62FBI6%THo7/:. FREGEILEET
¥ 172.6mm? 128 L FARE AR T3 207 5mm? & &
BIIHALTB), EPHEORFEERIIEFHFY
45.1% 120 LFEREEFEBE T 3T5% L AEICE R
L 2ERANRM LT, FREERIZBTLER
FOMEI*ECHEOELL, EFHIIBVT
2.6mm THAHDIZR L, FREEREFETIE 3 Tmm &
RO PRBE® &£ L Tni, 28 FREEREOE
RER I, BUFREAOFBEROEIR! #wi
WENEO LH % R/ LB EAROEMIES
TELéE¢Mﬁ®EB,%LT%®ﬁ%m&—Wﬁ
BIM OB IC D CMBENIRESRECES LTwa e
Z2oHN5. FHREEEEICLBOTERHROTES
HZLIEER MRIZH VA 2 L2 L VBB ICEET
BETHHN, HETHFREEEEOKEZRAT
VHELDTHNEBENZERZ DA TWE L0 T
v, L2 LINnsnBEEL, HRETFHREERE
EREHEOEEZRTO I 2EEz 60,

3B FREEBRH-ISUIFIREHEMNBOGHLE

MRI (Z & 3 BEROET DR
BEMERSREERNAE T

B E =

moEE

F I x

(3> e s



= & 2 ®
FIREEREEIZB T 2BFRET OWHEOELE
HHEFME MRIZ RV THRE LA R IET_T
LT BMTREFOEN 2042 A 43 F,
FHER L EWROBE 12 A L F, FHEH
52.9 M L XEBEE L | CEREEBETLEV 10 A 10 F,
TR 265 RABRORE T 72, EBHIIFHE
Eohfghr & EIE 30 I TN AV CllE L 2.
LOREDAN #t LIDO ACTIVE # B CEEE O &
BHEERAERELL., MRUGTFHEEFBAE 30
BEEBMICTEHSICTRELTEE L, TI®RARZ
ICTFREOHMBELBEELR S VUEHEOEM~O
BHHLARE L. HiROBMOEEMBIINR
FERRALIEETAHELATH o 7.
FREOHBRELEHROER~NDE) B LZE
CTS OF GBI TR OSSN —HNTH Y,
RER P ERE ENTM CRIT LM BEEORE )
£8HHY, CT R MRITb FREMEROMHE DML
KOBMELHASND.
FREVEREEIFTMNOBTE T -F BT —F
OO EROBF L IZKFISh, BET—FI
EWOTREMOME IR TH ) BFREN & 008
LTh 7 —FOMBA~NOIEK D% BB
IEEBANDERIZE > TRBSP L SNbEEZ BN
b, COBEBREFEMNBETLZ LITUREZSL
NAEOMRIIC X AHETOMEREIIIT Bk
EHAFR ) RS EES S STz, A EL
BBV THICH SRR OF TEEMOEIE
A A ERD B L7z,
FREEBRBEOMBOEEM COBRIET & EHE
DE[M~DRYHBLOBEEZH{GEo72. L LEBEL
PLBRRESEOREREI HIIEO N o7

3 KMEEBRHREFODRICS TS MRIOFAY
BICRBAEERNAR % o R A

o O®ROE
I E—BR
N T i
INnF Thib BRSO ZEIC MRI % 8/
L, B MRI £ T] MREG THIERE, T2
REGTEEEFEL, T2BAEGS ARG 0%
WricERTHBI L MELTEL SR MRIEE,
BC T2 RABG COBREORRN T EBE TS
ZEIEY, MBEEOTRETHT A Z LT,

&= oo B
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& a7,

FEBIE Y BRI ARG AR L B S 7z 31 41,
B 226, LEIF, FEIEEDLL R THA.
FEFIOPFRIT BB HEAE 15 61, BEHEERES
B, AIEEHERES B, FOMmEFTHS,

T2 SREEETOFEEDOEE Y 3 BRE|Z Grade &
#L7. Grade TIZEHE, L I b T HrOEHEE
Zltx#BRd b b D, Grade IIIFBEOEHEELL
R 5H0, Grade MIZBAL 22 EEELLEL R
OHELOE L., UEOSEICLAELEEIRED
MRI H gD T2 BFAEE TOSEEEIL Grade T 3
5, Grade I 1561, Grade Il 11 BICdH - 7-.
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