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Exo Utero Survival of Mouse Embryos-Its Use in a
Teratological Experiment-: Third Report

Masahiro Tobe, et al.
Department of Orthopaedic Surgery, Juntendo University, School of Medicine

The most common enviromental agents responsible for the production of hand anomalies include
radiation, drugs, hypoxia and infection.

Studies on development mammalian embryos have been limited by the inaccessibility of the
embryo for surgical manipulations. But we have developed techniques which allowed us to surgically
manipulate mammalian embryos at stage prior to the overt differentation in the mouse limb but with
local cauterization.

<Material and methods>

All operations were performed on timed-pregnant JCL : ICR mice on days 10.5~12.5 of gestation
(plug day = day 0). Mice were anesthetized with Nembutal (0.06 mg/g body weight). A midline
abdominal incision was made on the pregnant female mouse to expose both horns of the uterus from
abdomen. By a longitudial incision in uterin wall, the mice hind limb bud was cauterized locally by
a microcoagulator through the extraembryonic membranes. Both horns of the uterus were placed
back into the abdominal cavity and at the term of 15.5~16.5 gestational day the female mouse was
sacrificed and the embryos were observed.

<Results>

Polydactyly occurred 10.5~11.0 day, and oligodactyly occurred 10.5~12.5 day. Disturbance in
the primordium of the metatalsal bone after 11.5 day resulted in oligodactyly. This suggested site
and time-specificity of this exogenic stimulation.

Key words : exo utero survival method, limb malformation, animal experiment
Address for reprints: Masahiro Tobe, M. D., Department of Orthopaedic Surgery, Juntendo University, 2-1-1
Hongo, Bunkyo-ku, Tokyo 113, Japan.
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R LU7ZBBFIZ 105 BT 6L, 11.0 H i 18 [T,

After cauterization at 10.5~12 Sth day,
mice were placed back into abdominal cavity.

Observed for 15 5 or 16.5th day and

fixed in l0%formalin (2~3 days}

0 4
rinse in the distilled water (24hr)

Dyeing by alcian blue (24hr)

Dehydrftion in 95%, 70%, 50%, 25% alcohol {each 3hr)

Treatment in tripsin (37C . 3hr)

Store in glycerin

Fig. 1

Exo utero survival method

Tablel  Survival rate of groups cauterized at different day of development
l;reaxia.l“ | Axial Postaxial Total
10.5 4/51 s 1/34 6/128
11.0 8/76 6/74 4/58 18/208
115 12/84 10/51 7/49 29/184
12.0 21/80 18/78 15/53 54/211
12.5 12/51 15/50 13/57 40/168

No. of observed embryos/No. of cauterized embryos
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Table2 Type of malformation inducted by cauterization at different day of development
Days | Polydactyly | Oligodactyly | Syndactyly Cleft foot Others | Normal | No. of Embryo
10.5 2 1 3 6
11.0 q 4 1 1 1 7 18
11.5 11 1 4 2 11 29
12.0 22 11 7 18 54
12.5 20 5 8 12 40
Total 6 58 2 20 18 51 147

Fig. 2 a: Polydactyly of the first toe is observed.

This was induced by 11.0th day preaxial

cauterization of the limb bud and obser-

ved at 16. 5th day.

: Oligodactyly of ¥V, V toes is observed.

This was induced by 11.5th day postax-

ial cauterization of the limb bud and
observed at 16.5th day.

— 3
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(Table 1),
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Brebashnlk (Fig 2).
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Fig. 3 a: Left hind limb bud (at 12.5th day) was
located and cauterized through the mem-

brance by a microcoagulater.
b : 12 hours after cauterlization, hematoma
is seen at the tip of the hind limb bud.
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Roentgenologic Study on the Length of Phalanges and
Matacarpals among Fetuses

Kazunori Matsushita, et al.
Department of Orthopaedic Surgery, Saga Medical School

Measurements were made of the roentgenic length of phalanges and metacarpals obtained from
110 fetal hands, 5 to 10 months of age. Averages and S. D. of phalanges and metacarpals among each

fetal period, which was the main purpose of this study, was derived and tested utilizing measurements

of fetal bone growth.

No significant differences were noted in side and sex differences concerning the length of
phalanges and metacarpals during fetal life.

Length of phalanges and metacarpals increased rapidly up to the 7th or 9th month of fetal
life.

The ratio of middle phalanges/distal phalanges of the 5th finger at each month was
considerably low compared with the other fingers.

Comparisons among the fingers on the length of phalanges and metacarpals:

metacarpals : 2nd > 3rd > 4th > 5th > Ist

proximal phalanges: 3rd>4th>2nd>5th> 1st

middle phalanges : 3rd>4th>2nd>5th

distal phalanges : lst>4th>3rd>2nd>5th
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Key words : fetal hands, length of phalanges and metacarpals,
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(1) HHEEF
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EEnLl, vFE, EHE, RATORCEETRIIR
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X
4
[+ ],
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Fig.1 Materials

Fetal cadaver: 110 hands Sex: male 53.
female 57 fetal life: 5 month 10 month

»L T/ (Tablel),

2. F2ig THEHIF - EEBROREHEE, BES»
BT, ZROFBPPRENERTH > 70, BE
50 A»5 10 A OMOENREERIL, EFHCHE
WBhahol, £1:0FEF - EEHE - PEHBOHENRE
B3, BRCI»B, ZRT8LBTRELAREDPT:
2, KEBEORERIEHEBRTEIZ-ETHo
(Table 2).

3. ¥l BLHCHFE - BEEE - FHEOR
BlRIIBESHALS IPATRVEAL T, &
ZEITIE, 2T LEBROFTVBEEHDPDORVS,
BROEWRL, ERBRESHA»S 10 »BOBOH
SEFREOWT LR o7 (Tabled),

4, F4ats BRTH, SBEHKBEILACEE
BSmHBEARL Twichs, ZRTEE»ABEHKRE
ol BBESHA»S 10 A OMOHNEETRICD
WTIEMEER o7 (Tabled),

5. #£51 BREMCBILIEBOERE, BLX
FEROZE kol £RFE - BEHFIR, fh
LAk, BERBIHENETRIERL T
(Table5), #ES5HETRRENTH 2D, fMfETIIH
SR 2 LHEIF EREBORFTRICENTED
Wiz, 5T, BRETNLAZ TR, REED
FWBFEHE LD bbT TR A208EL, BEERBEK
o Tz L, FEIENR G- Tl (Fig 2),

(2) BIEORLIEE - PFEOREL

KETEW, SREMHEPECTERELE LR, F4
16, 316, # 218, HEOHWOBEFTE kY, PHi

(Ave. 7.4 M) BCTRINTORERT, $£318, F418, E21E,
Table1 Ist fingers
proximal distal
fetal . metacarpals
. materials phalanges phalanges
sex life Ave. (mm)
M) (N) (+5.D) Ave. (mm) Ave. (mm)
(£S.D.) (£S.D.)
5 4 3.5%0.4 2.7£0.4 2.6x0.2
6 21 3.9%0.5 3.1%£0.3 2.8%0.3
male 7 9 4.5+0.5 3.6+0.3 3.2x0.2
8 4 5.6+0.9 4.7+0.8 3.9+0.8
9 7 7.2x1.0 5.9+0.7 5.0%£0.5
10 8 8.4+0.6 6.7+0.5 5.5+0.4
5 4 3.4x1.0 2.6%£0.8 2.4£0.7
6 22 4.2+0.5 3.3+0.4 3.0£0.3
fernale 7 9 4.6+0.7 3.6£0.5 3.3£0.4
8 2 6.1+£0.2 4.9+0.3 4.010.2
9 6 7.0+0.8 5.7+0.6 4.6+0.6
10 14 8.5x+1:0 6.5£0.8 5.4%0.6




122

L7 S I T (11
Table 2  2nd fingers
' proximal middle distal
fetal , metacarpals
cex life materials Ave. (mm) phalanges phalanges phalanges
M) (N) (+5.D.) Ave. (mm) Ave. (mm) Ave. (mm)
(£S.D) (+S.D.) (£S.D)
5 4 6.0+0.6 4.2+0.4 2.2+0.1 2.1+0.2
6 21 6.5+0.8 4.4+0.5 2.5+£0.3 2.3%0.2
male 7 9 7.6+0.7 5.1+0.5 3.0+0.3 2.6+0.1
8 4 9.3+1.9 6.7+1.3 4.0+1.0 3.2+0.5
9 7 12.041.1 8.5+0.8 5.0+0.6 3.9+0.4
10 8 13.8:4+0.8 9.7+0.6 5.5+0.5 4.2+0.2
5 4 5.5+1.7 3.9+1.2 2.1+0.6 2.0£0.5
6 22 7.2%0.7 4.9+0.5 2.7+0.3 2.3%0.2
fernale 7 9 7.8+1.3 5.440.9 3.1+0.5 2.820.4
8 2 10.1+0.2 7.2+0.2 4.1+0.5 3.1%0.1
9 6 11.2£1.0 8.3+0.8 4.7+£0.5 3.6+0.5
10 14 13.3+1.3 9.3+£0.9 5.4%0.5 4.1+0.5
Table3  3rd fingers
proximal middle distal
fetal . metacarpals )
sex life materials Ave. (mm) phalanges phalanges phalanges
™) (N) (+5.D.) Ave. (mm) Ave. (mm) Ave. (mm)
(+£S.D) (£S.D) (+S.D)
5 4 5.940.7 4.710.4 2.6+0.3 2.0£0.5
6 21 6.40.7 4.9+0.6 3.040.4 2.3%£0.2
male 7 9 7.4+0.6 5.710.5 3.6+0.4 2.810.2
8 4 9.0+1.8 7.5+1.6 4.7+1.3 3.5+0.6
9 7 11.6+1.0 9.5+0.9 6.1+0.7 4.3+0.4
10 8 13.2+0.8 10.8+0.6 6.8+0.4 4.640.3
5 4 5.441.9 44414 2.540.7 2.1+£0.6
6 22 7.0:+0.7 5.5%20.6 3.340.5 2.5+0.2
female 7 9 7.7+1.3 6.1-1.0 3.720.7 2.9+0.4
8 2 10.0£0.0 8.2+0.1 5.240.4 3.4%0.2
9 6 10.9+1.0 9.1%+1.0 5.7+0.6 3.7x0.4
10 14 12.8+1.4 10.54+1.1 6.6+0.6 4.5+0.5
Tabled  4th fingers
proximal middle distal
fetal . metacarpals
. materials phalanges phalanges phalanges
sex life Ave. (mm)
(M) (N) (+5.D) Ave. (mm) Ave. (mm) Ave. (mm)
(£S.D) (£S.D) (£S.D)
5 4 5.3:0.4 4.4+0.4 2.6£0.2 2.3%0.5
6 21 5.720.6 4.6+0.6 2.840.4 2.4+0.3
male 7 9 6.6+0.6 5.4+0.5 3.4£0.3 2.940.3
8 4 8.0:1.5 7.0+1.3 4.7:4+1.3 3.5+£0.6
9 7 10.3:+0.9 9.0+1.0 5.9:40.8 4.4+0.5
10 8 11.7£0.6 10.3+0.6 6.6+0.4 4.840.2
5 4 4.8+1.6 4.0+1.3 2.5+0.8 2.24+0.6
6 22 6.2+0.6 5.1+0.5 3.14£0.5 2.5+0.2
female 7 9 6.821.0 5.7+1.0 3.6:+0.8 3.0+0.4
8 2 8.4+0.1 7.8%+0.1 4.9+0.5 3.34+0.1
9 6 9.5:01.1 8.6+0.8 5.440.7 3.840.4
10 14 11.3x1.1 9.9+1.0 6.3+0.6 4.74+0.6
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Table5  5th fingers
[ ‘ proximal middle distal
fetal . metacarpals
: materials phalanges phalanges phalanges
sex life Ave. (mm)
™) (N) (+5.D) Ave. (mm) Ave. (mm) Ave. {mm) |
U (£S.D) (+S.D) | (+S.D)
5 4 4.7+0.4 3.3+0.3 1.6+0.3 1.9+0.3
6 21 5.1+0.5 3.5%0.5 1.9+0.4 2.0%0.2
o 7 9 6.0+0.6 4.0+0.3 2.3+0.3 2.5+0.1
wa 8 4 7.3+1.4 5.4+1.2 3.1+0.8 3.1+0.5
9 7 9.2+0.8 6.9+0.8 4.0£0.6 3.940.5
10 8 10.7+0.4 8.1+0.5 4.4+0.5 4.2+0.3
5 4 4.2+1.4 3.0:1.0 1.540.4 1.840.5
6 22 5.6+0.5 3.9+0.4 1.9£0.3 2.1+0.2
fensiak 7 9 6.2+1.0 4.4+0.6 2.3+0.4 2.6%:0.4
8 2 7.8+0.1 5.9+0.2 3.4%+0.4 2.940.1
9 6 8.7+0.8 6.8+0.8 3.4%x0.6 3.2%20.4
10 14 10.3+1.1 7.7+£0.9 4.2+0.5 3.940.5
male female
MC:mg;acalpals % ﬁ
oo PPiproximal phalanges ..
5] e P tes 15 B A S 10 0 H I B 2 hER 8B OER
‘ i, MERRL, BERI ToR2»5 10 »H) 1,
ZOMFEERIIBBIEART S, Lvl, B0
e BRIZWEEVDD, FFF - EHF - PEHE - KEE
o o e DIETHEALT 2. <O, HAERD A CERR
BIEIZET T2 15F~16F T TP, 2D 5,
o PP 55 OB D TR, g L N TIREBIED
FERPHESpPR, BRY 5 13RHE % 1.00 &
U7ch, hE#iBORFHS IUTIER 2B E5%% 548
s we S uP R ETEER L B L, AR5 B FAESE K 20%
P - EERKDRI 1% LR TEEETH S 2 &L 2B
L, REMNZERCLZ2HDLELTWES, ZARTT
WAl L bREFE» s OFEIFEOREFRDO L X
EOFEMTRBEND,
5 6 7 8 9 10 5 6 7 8 9 10
feral 1ife BEORAIER - PFEORELOERFR, BAD

the growth of 5th fingers

The length of middle phalange of the 5th
finger was shorter than the other fingers.
The ratio of middle phalanges/distal
phalanges of the 5th finger at each month
was considerably low.

Fig. 2

HESEOBECE»M S f. E BB, B3, #4
18, B 245, WMo, F14E, BEEFE, F2i8 F
348, B4iE, E548, FElEOECED» -1,

BEE I & 2EERNIRD X O DIEA: x
—HLTWwW3, ZOIET, 55 FFFORTOE
RS T TR S AW ES & T3S
Wb TwbeEZOND,

E3 & o

FRESH»A»S 100 TORERME110E (B
534k, 5T ) ORFE, HEKOVWTED XKE
HEOREEHEL, RESHHIC £ OFYE, ¥
REZEEL, UTOR/EESE,

(1) WREAMOTTE, HBORBEAFLEER



124 WOF M OfE-fib
o7,

2 x ik
(2) HNRBEIBELZHXCESBETHRET»A»S

9mANERLKRED ST,

(3) HESEFHBIMIBEOT R LENTHERD
o wshad, &5 EPHEESE L OMEENRE
ani.

(4) BEORIRZBEODVLTALL

HEFOR S

BoE>BIIE>H4IE>ESE>ELE
HEF X

BIE>EAIE>E2IE>EoE>E 1B
HhEiE i

BIE>E4IE>E21E>E51E
KEE &

BIE>EAE>EIE>E2E>ESIEOEFT
Hoie,

1) Caffey, J.: Pediatric X-ray Diagnosis, Year Book
Publisher., Chicago, 1950.

2) HOIES fh:PFEFHEEORZFKCOVT. HXE
FHEEE, 14 1 1538-1545, 1995,

3) IEGEER M NROGFEEEBOREREICOW
. BREZHEE, 14 :1531-1537, 1955

4) BFBEXBREROEMEB L UPFEREDL
EERESRE, H¥SF, 8:377-384, 1965,

H M B EREERAR SE BF
BeE5» AMATOERE 2 s Tz s, HZTTA
vy,

| & EHERRERENR BT M
SEE, AFEHEZBEPTE~ZBOFHETHL
Utz #sntdbhid, BREFFOTRIETVERE LY
WERLET,




HF<£3 (J. Jpn. Soc. Surg. Hand), 9% 328 125-128, 1992

TRER R & LR T WRHESREICDOWT

ABRIRTRBEEER© > 5 — K1}
n i % E-£2 H E %
tomE X

KA B SR E
WO F K-EE 5

Paticular Types of Polydactyly of the Thumb Liable
to the Secondary Deformity

Hidehiko Kawabata, et al.

Department of Orthopaedic Surgery
Osaka Medical Center and Research Institute for Maternal and Child Health

It is known that there exists the intrinsic factors which cause the secondary deformity after the
initial surgery for polydactyly of the thumb. We clarified here the particular types of polydactyly
of the thumb which have such risk factors in plural number, and studied the stategy to prevent the
secondary deformity. The patinets were 115 cases (119 thumbs) with the secondary deformity. The
intrinsic risk factors existed in the cases of the thumb which shows severe hypoplasia, crab-claw
deformity, synchondrosis of the interphalangeal joint, or delta phalanx. These cases need cautious
planning in the initial operation as the thumbs of these types are liable to the secondary deformity.
Firstly, bony alignment should be corrected with osteotomy, and then soft tissue should be augument-
ed with tendon transfer and/or ligament reconstruction to readjust the force balance. Secondary, it
is necessary to make a sufficient size of the thumb with good stability and mobility, if required, by
ray transfer or augumentation flap. Certain size of hand is important for easy operation. Therefore,
it is advisable to postpone the operation until the patient becomes more than one year old to acheive
more precise operation.
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Key words: polydactyly, secondary deformity, risk factor, prevention, anatomical disadvantage
Address for reprints: Hidehiko Kawabata, M. D., Department of Orthopaedic Surgery, Osaka Medical Center
and Research Institute for Maternal and Child Health, 840 Murodo-cho, Izumi, Osaka 590-02, Japan.
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Treatment of Cleft Hand and Associated Hand Anomalies

Toshihiko Ogino, et al.

Department of Physical Therapy, School of Allied Health Professions,
Sapporo Medical College

The results of surgical treatment of 21 cases 27 hands with cleft hand were analyzed. Out of 27
hands, 6 cases had deep cleft formation in the palm without missing fingers, 18 hands were cleft hand
with defect of a single finger ray and three hands were cleft hand with multiple finger defects.
Thirtyseven procedures have been performed. The average age at operation was 22.7 months and the
average follow-up period was 3.1 years. Reduction of the interdigital space was performed in 25
hands. It was performed by a combination of a small ulnar-based triangular flap and zig-zag incision
in 19 hands and by raising a dorsal-based flap from the cleft in 6 hands. Reconstruction of the deep
transverse metacarpal ligament was performed by using the ligamentous flexor tendon sheath in 18
hands, removal of the metacarpals and/or cross bones in 10 hands, metacarpal shift in 3 hands,
widening of the first interdigital space in 11 hands, separation of cutaneous syndactyly in 7 hands,
correction of the flexion deformity of the finger in 2 hands, correction of the deviation of the thumb
due to triphalangeal thumb in 2 hands and tenoplasty of the hypoplastic tendon of the little finger
in 4 hands. Satisfactory results were obtained in reduction of the interdigital space, in separation of
the cutaneous syndactyly, in correction of the flexion deformity of the finger and in correction of the
deviation of the thumb. Widening of the first web by using rotation flap from dorsal aspect of the
cleft and tenoplasty of the hypoplastic tendon of the little finger were not satisfactory.
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Fig. 1 Cleft hand associated with syndactyly of
the thumb and index finger and flexion
deformity of the ring and index fingers:
Reduction of the cleft and separation of
cutaneous syndacyly were performed.
Flexion deformity of the finger due to
hypoplasia of the intrinsic muscles was
corrected by transfering the flexor digitor-
um superficialis tendon of the ring finger
to the base of the proximal phalanges of
the index and ring fingers. After surgery,
flexion deformity was corrected. A
Before surgery, B: After surgery
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I B % « Alain Gilbert
Pollicization for Reconstruction of Congenital Anomaly Hand

Takashi Masatomi, et al.

Institut Frangais de la Main, Paris, France

We studied our 52 cases of pollicization (71 fingers) for reconstruction of congenital anomalies.
The cases were operated form 1977 to 1988, and the age at surgery was 44.8 months on the average
(from 11 m.o. to 23 y.0. ). The mean follow up was 3 years 10 months. In Blauth’s classification,
Grade V were 49 cases, Grade IV were 13 cases, and Grade 1l were 12 cases. We evaluated 57
pollicized cases, who have been described the findings of musclo-tendinous structures and neurovas-
cular bundles in operative records, on volar abduction, stability of MP joint, opposition, and pinch
patterns. In cases who have operated before 2 year-old, 35 cases, excellents and goods were 22 cases
(62.9%). On the other hand, in cases who have operated after 2 year-old, 25 cases, excellents and
goods were only 10 cases (45.5%). There were significant difference between them (p<0.05). The
secondary operation was done in 21 fingers of which 8 fingers were improved the functions. The
radial digital neurovascular bundle is one of the good index to expect the plasticity of musclo-
tendinous structures of the index finger. And the well plastic musculo-tendinous structures can
derive the good function of the thumb, but the surgery before 2 year-old should be done to avoid the

secondary reconstructions.
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Table1l Functional evaluation of pollicized thumb
r - -
f:ﬁgf Stability Opposition Pinch
Excellent 40< with V th Tip, Pulp, Key
Stable on
-40 N th 20f3
bnod 30 Ulnar Side ©
Slight Unstable
0-30 I rd lors3
Avsrage ! (No probrem at Pinch) thr or
Poor 0-10 Unstable impossible impossible
<2y.o. 2y.0.<

[1Excellent
B Good

M Average
S Poor

Fig.1 Functional Results of pollicized thumb related
to age at operation.

*
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259 M-T Plasticity
204 H hypoplastic
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* p<0.05

Normal Hypoplastic Abcent
Radial N-V B

Fig.2 Musclo-tendinous plasticity related to radial
neurovascular bundle of index finger.
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Congenital Proximal Radio-ulnar Synostosis
- Clinical Analysis of 21 Cases —

Yasuo Konishi, et al.
Department of Orthopaedic Surgery, Juntendo University, School of Medicine

Kienbéck’s classification of congenital radio-ulnar synostosis has formerly been used, but
recently Matsumoto et al. in Japan classified this condition, based on rotational limitation and X-ray
findings, into seven forms. However in infants, deformities are not obvious, and in some patients, the
degree of the synostosis changes with time. The purpose of the present study is to follow-up the
patients and to investigate the degree of disturbance in active daily life (ADL).

The study included 30 extremities of 21 patients who consulted our department since 1972. The
mean age of the patients was 6.5 years. These were 15 boys and six girls. In six cases the right, in
six cases the left and in nine cases both sides were affected. The patients also included one couple
of monozygotic twins. We found the following concurrent deformities: three cases of congenital
dislocation of the hip, one case of Cornelia de Lange syndrome, one case of brachymesophalangy of
the small finger and one case of club foot.

Radiographically eight cases showed no evidence of dislocation of the radial head, but eight
cases presented with anterior dislocation and 14 cases presented with posterior dislocation. In the
patients with posterior dislocation, we observed tapered or club-shaped deformities of the radial
head. In patients with anterior dislocation, we found so-called dome-shaped deformities. Bowing of
the radius was frequently seen in patients with posterior dislocation. The range of motion depended
on the degree of synostosis, but flexion limitations frequently occurred in patients with anterior
dislocation.

Madelung’s deformity had been noted as an unusual complication of this condition. We observed
an increased radial inclination after closure of the epiphyseal line in one case. In only one patient
was performed a rotation osteotomy for the forearm in marked pronation. Regarding ADL distur-
bances, 809 of the patients had difficulties washing the face or holding a rice bowl, but the most of
the other movements could be compensated by the shoulder movements.

HEROWME TIRIREE D 0.005~0.02% £ ST
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Key words: congenital proximal radio-ulnar synostosis, congenital anomaly, hand
Address for reprints: Yasuo Konishi M. D., Department of Orthopaedic Surgery, Juntendo University, School of
Medicine, 3-1-3 Hongo, Bunkyo-ku, Tokyo 113 Japan.
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Fig.1 Our classification of congenital radio-
ulnar synostosis based on the position of
the radial head.

Fig.2 Deformities of the radial heads.
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Bowing of the Radius
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Fig.3 Bowing of the radius was frequently seen
in patients with posterior dislocation.

Fig.4 Madelung’s deformity after closure of the
epiphyseal line.
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New Modified Method for the Surgical Treatment of Syndactyly

Junji Nakamura, et al.
Department of Plastic and Reconstructive Surgery, Tokyo Kosei-Nenkin Hospital

In the past, we used Marumo’s procedure for the treatment of hand or foot syndactyly. Marumo’
s procedure is established as an excellent surgical procedure. Fingers separated by this procedure do
not developed syndactyly again. However, this technique requires a fairly complicated operative
design. So that the finger can be sufficiently covered with a flap, it is required that the dorsal
ractangular flap be shifted towards the flap- donor finger instead of placi‘ng this flap in the center
between the fingers. It is also necessary to extend the volar triangular flap into a square form that
resembles the flap used with the Bauer procedure. Furthermore, the suture line after donation of a
dorsal rectangular flap forms a vertical scar, which is likely to induce hypertrophy. To solve these
problems with the Marumo’s procedure, we recently devised a modified Marumo’s procedure.

Surgical procedure

1. The dorsal rectangular flap, which is used to form an inter-digital space, is created in the
center between the fingers and is deformed to resemble ‘ <’(“less than” symbol, positioned so that the
concave side, i. e, the inner side, corresponds to the finger to be covered with the flap).

2. The small triangular flap (mini-flap), created in the periphery of the dorsal flap, is used as
a rotation flap.

3. If the above-mentioned mini-flap is used, the volar triangular flap does not need to be
extended into a square form.

4, The finger to be covered with the flap is the finger whose inter-digital level is high.

Results

1. With this technique, insufficient flap coverage did not occur in any finger covered with a flap.
Thus, the operative design was easier.

2. The scar on the dorsal side of the finger was oblique instead of vertical. For this reason, the
scarred area was less likely to become hypertrophic. Even when it became hypertrophic, it was
normalized earlier.

3. The slope from the dorsal to volar side of the finger commissure was better with this
technique than with the conventional technique.

4. No patient showed recurrence of syndactyly after surgery with this technique. Of the 28
patients who underwent this operation, 24 patients (36 inter-digital spaces) were followed for more
than 6 months. The maximum follow-up period was 6 years 7 months, and the mean follow-up period

Key words: syndactly, surgical treatment, hand anomaly
Address for reprints: Junji Nakamura, M.D., Department of Plastic and Reconstructive Surgery, Tokyo
Kosei-Nenkin Hospital, 5-1 Tsukudocho, Shinjukuku, Tokyo 162, Japan.
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was 27 months. This modified operative procedure is presented in a video film.
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Ring finger

Fig.1 Surgical procedures ST is located at the center of the two fingers.
PQ=QR=RQ' This line is Z-shaped with a vertical angle of
approximately 60 degrees. RQ'+QT=R'T’
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Fig.2 Complete syndactyly of the left middle and

ring finger. The patient was aged 4 years
8 months.
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1

A, B: Design of skin incision. C, D:

Intraoperative views.

E, F: Results 30 months after surgery.

Pigmentation is seen in the grafted skin.
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A Case of Camptodactyly Caused by an Anomalous Lumbrical Muscle

Masatoshi Amako, et al.
Department of Orthopaedic Surgery, National Defense Medical College

A 16-year-old boy had 20° of extension lag at the PIP joints of both long and little fingers. The
MP joints were in hyperextension and flexion of the MP and the PIP joints were normal. X-ray films
were normal. An operation was carried out for left long and little fingers. At operation, the
lumbrical muscles were originated in the normal way from the profundus tendon, but muscle fibers
were bifurcated, one of which attached to the tendon sheath, whereas the remaining muscle fibers
entered a normal looking tendon.

The same findings were seen in both long and little fingers. Upon removal of anomalous muscle
fibers the PIP joints were straightened by pull of the lumbrical muscles. The superficialis transfer
to the A,-pulley corrected hyperextended MP joints. More distal dissection revealed the normal
looking extensor expansion. After operation, deformities were well corrected, whereas the PIP joints
showed slight extension lag.

There have been few reports of camptodactyly due to an anomalous lumbrical muscle. To our
knowledge, there have been one report describing camptodactyly due to bifurcated lumbrical muscle

143-145, 1992

fibers.

We reported this case because of its rarity.
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Fig.1 20" of extension lag at the PIP joints of left
long and little fingers.

Fig. 2 Bifurcated lumbrical muscle fibers on left
long finger.
1. Tendon sheath
2. Lumbrical muscle fibers.

3. An abnormal tendon was attached to
the tendon sheath.
4. Normal looking tendon

Fig.3 After operation the PIP joint showed
slight extension lag.
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A Case of Unusual Duplication Deformity
— Bilateral Mirror Hand-like
Polysyndactyly of the Hand —

Kouzou Fujisawa, et al.

This gir] was born on 10th March 1983, after a normal pregnancy and delivery. Her mather, who
was 38 years old at that time, did not take a drug during her pregnancy. She has a normal elder
brother and sister. On the maternal and paternal sides, no significant of this anomaly was revealed
in three generations.

There was an obvious abnormality of bilateral hand which had ten digits (I 1”1~ "’ distal
phalanx of the thumb, II I IV V' V V' distal phalanx of the finger) and metatarsal type polydactyly
of the right toe.

There were normal palmar creases of both hand, normal radius, ulna and elbow joint. The first
operative procedure carried out at 5 months of age, consisted of amputation of the radial side
polydactlies (thumb) and the formation of syndactylies of the ulnar side (II~V fingers).

Examination, 8 years later, showed a good function of the fingers, but cosmetically not a good
result, because of remaining of triphalangeal thumb.

This abnormality of the hand looks like Mirror Hand deformity or Haas's malformation. But

this case is different from pure Mirror Hand and Haas’s malformation in several points.
I think that this case is very rare special type of duplication deformity.
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Fig.1 Clinical photograph of right hand
A. palmar aspect B. dorsal aspect

Fig.2 Radiograph of right hand

Fig.3 Clinical photograph of left hand
A. palmar aspect B. dorsal aspect
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Fig.4 Radiograph of left hand
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B. radiograph of right foot E0RC, BELMETHS, IR ETELT
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Table1 differential Diagnosis

Mirror |Haas's ‘ Kitayama's ‘
Hand | malformation ‘ case | our case |
symmetrical 0 v A o
polydactyly
syndactyly A O ‘ JaN ‘ O
——— + t ——
ypoplasia o |
FAN X X
the thenar muscle | ©
both hand X O O @
ulna dimelia O X X X
deformity of foot X O X O
heredity X O X X

Haas’s malformation i3&% 8% 58 545, HARIKL
EHROLIE TR CBEM (RERRE) 2BLTL
%, BlEXY, AEHE Mirror Hand, Haas’s mal
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Phalangeal Fusions in Apert’s Syndrome

Yoshihiro Ono, et al.

Department of Therapeutics, Institute for Developmental Research,
Aichi Prefectural Colony

Six cases of Apert’s syndrome were reviewed and analyzed regarding its osseous and cartilagi-
nous fusions in hands. Five patients out of 6 had mitten hands, and 1 had spoon hands. As for the
phalangeal fusions of Apert’s syndrome, they were thought to be divided into the two types:
syndactylies of fingers and interphalangeal joint fusions of thumbs and fingers. Osseous acrosyn-
dactyly was seen in 3 patients out of 6 at the first exmination (1~12mos), and fusions of the adjacent
distal phalanges between the long fingers and the ring fingers were most common. The PIP joint had
a tendency to show osseous fusion earlier than the DIP joint of fingers and the IP joint of thumbs.
Ring fingers showed osseous fusions of the PIP joint most commonly, and index fingers and little
fingers uncommonly. Osseous fusion of the DIP joint was not observed in our patients at the age of
11 years.

Osseous-cartilaginous fusions, including both syndactyly and joint fusion, observed in the fingers
of the new born Apert’s syndrome patients, were thought to be occured at the time of the anlage
formation by mesenchymal cell condensation.

At the wedge osteotomy of the index finger deviating radially in case 2 at the age of 4 years,
cartilage was observed in the dorso-ulnar side of the diaphysis of the middle phalanx. This ectopic
occurrence of cartilage was thought to be the result of abnormality of cartilaginous growth or
ossification process. Therefore, we think that, in Apert’s syndrome, following three abnormalities
might be involved ; abnormal anlage formation by mesenchymal cell condensation, abnormal growth
and maturity of cartilage, and resultant abnormal ossification process.

& L & (<

ERTEE (Acrocephalus) * FEDOSIER M- T
52, 1886 4 Troquart W & W I Tk s 1,
Z O 1906 4E Apert X ABHI D 8 Gl % &0 9 Plx R
£, DBEOL%E £ - T Apert fE{ERE L IFFRE N S

WE > TWw3Y, Apert fEfEEEDORHE IP BIgi©f5 PIP
BOE - DIP BAEi i LB BHRAV A5 NS, bhb
N g T 6FID Apert SEERELBERL, 0D
L0 1 FlORERSICST 2BV DMz, Apert fi
REOEMEOE - WEMREORREE 2 5 L TH
bkHLHREBIOTHLETRET 3,

Key words : Apert’s syndrome, syndactyly, joint fusion, anlage formation, ossification process

Address for reprints: Yoshihiro Ono, M. D, Department of Therapeutics, Institute for Developmental Research,
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Table 1
Family Hand Osseous Foot Foot
Case Age Sex history form syndactyly Joint fusion form poly-
(Finger) (Finger) dactyly

1 4 mal non mitt thumb 1P spatula —

mos ale one itten none I~V PIP patu
2 lyr female none spoon m-w nm-.w PIP spatula +
3 1 female none mitten thumb 1P spatula +

mo none n~v PIP P
4 10mos female none mitten none v PIP spatula +
5 7mos female none mitten me-w n~v PIP spatula +
6 6 male none mitten m-w thumb 1P spatula —

mos I~V PIP P

Fig. 1

A Casel
B: Case 2
C: Case 3

ER S L UEK

External features and radiographs at the first examination.

4 months old male. Mitten hand.
1 year old female. Spoon hand.
1 month old female. Mitten hand.

BRI 6E 7 »H (1FE~11%F) ThH45. 2fl: b
REEH & 2 OFHER*EL, FREOEBIIZIZE

B 661 (B2fl, 4B T, B1F1H, & EXFRTHY, BidEH, BEOFE 1R, LY
2F2H, EIFIBTHE., 2Bl bEHEFT, H OFEREEL T/ (Table),

EROMROTIFENIR, KR IIBF, BRI TH-

7o, UBIRBRTEHFENET 2R (12 A~13) T,

FOEF KDV, £EBEAE L 2rose bud
(spoon hand) &S 1 #l, mitten hand 5 FlTH

1F 6 » BT L7 1HEEE follow up DFy 2. BisiEms L T MP BT X 0 AR L T v
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Fig.2 External features and radiographs at the first examination.
A: Case 4 10 months old female. Mitten hand.
B: Case 5 7 months old female. Mitten hand.
C: Case 6 6 months old male. Mitten hand.

vz, ¥Rz, PIP B8 - DIP B thsi 3 % &,
MP BIff 3T OBESRELETFSNTED, X
EA LS EFGES Rz T, BEEFOBRERS
2, A—E0MHES0IFrBEEROSEELTY
&5 h - (Fig. 1, Fig. 2). PIP i &Rk & 13 DIP
FAEIDISERAE L D bEHAcAOh, £% 1 » B TF
BRE DA &N BIEFIDH - 7z (Case 3), PIP B0
BEHRESEIENCA 2 &, BIEW 6 ER & bR
Eooh, REMETR 1 FRHCHLBERRENAS
NEWERL H -7 (Case 2), BEDLADLIORE
EEMIZIIFTH5H, DIPEHOEMRERIID
EFEE02Pc5DE I 556N TRy, TRRE
CHEIPHE OREEHERELED S0 3 Fl
(Case 1,3,6) T, 16lid% DEDOZBTEREIED
sh (Case2), 2PNETEATH -7z, B8 [P HHO
B, PIPBEIL D 3BhaHEAV L -2,
LEEMSENA SN OIR IHIT, B TR,
ETRTERIECH R s, FHROBMBAM
BT L7 161 (Case 4) B < SERICITV, FIEFM

FRROFHEGIE1L4B (6 3 B~1F348) Th-
7o, BRENTE STERE b FIROSM TR SN,
SHEEW 1 f2 v F 5 wedge osteotomy & 3 fiE ] 1
Tol (MBS ES2F 7T 2A~5F8» ). Zof
i, 473 2 ATBARM 2R L LREBOFHEE
BEROEREN, BB CRE L7 DIP B #Ees:
TEHERRD BEFBH -7z (Fig. 3),
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W IP I OB LidsachsZLbbh s
», &L DEONEERCEET 2REICE{LSE
L, RECaOitidEbhTwtBELTBD, #
WiwEH 18 AL 5w E TR X #HEH F PIP 55
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&, %1 » BT PIP BEOBHERE A 5N IER
MBHH (Cased), WEVBEBZENSICEL TRELLD
DEAEDS D 1T &7, Hoover it Apert iEBEEED
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Fig.3 Wedge osteotomy of the left index
finger of case 2 at 4 years old. Ectopic
cartilage at the dorsoulnar side of the

middle phalanx (arrows).
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Reconstruction of Syndactyly Using Tisse Expander

Naotaka Ishikura, et al.

Department of Plastic and Reconstructive Surgery, Kanazawa Medical University

From 1991, five patient of syndactyly were treated in our department using tissue expander. In
two of them, expanders were ‘used for correction of syndactyly deformity because their parents
requested the simultaneous excision of the graft which showed poor color matching. Expanders were
inserted through an incision in the dorsal wrist crease. 1-2-ml expanders were inserted within the
web space for correction of the single webbing. In one patient of Poland syndrome, however, 20-ml!
expander was placed subcutaneously on the dorsum of the hand for correction of the syndactyly
deformity of the three web spaces between the index and the little finger. Pain on injection of saline
could be relieved by topical application of 7% lidocaine cream. In all cases except one who showed
slow leakage, expanders were overinflated above stated capacity to obtain sufficient skin. Expanded
skin was successfully used as a local flap to resurface the web space and the sides of the fingers in
all patients. In addition, all of the previous skin grafts could be removed simultaneously in a patient
of Poland syndrome and most of the skin graft could be also excised in another patient of syndactyly
deformity. Tissue expansion permits reconstruction of the syndactyly without the use of skin grafts.
Therefore, it is beneficial for the patient of syndactyly who requires the correction without skin
grafting. In patient of syndactyly deformity who requests the simultaneous excision of the previous
skin graft, tissue expansion is extremely useful. It will also be useful for the patient of complex
syndactyly with bony synostosis in which skin graft can not be used.

ARECBLTEEELZ L ORRS, B IEE
Bk 2EENTONS. Lrl, BEEMILEL
WETERIRE OURILE LK T ool e85 FoM
Brrarzebdine, ZhnexdLThabhid
T4V a—IF AT —EHAWT I OMEOREE
MY, REFRERRBROTRET 2,

A HE 191 F6 LD 1992 E 2 oMy
BlexF 2 F— B TEEIEEBE 21T 2558
B—RFHHI 3B & ZRIEER 2 FloE 56T, —ik
BEMREHRSBLIV 0y AOBER 2B 4% 9 »
BOZR1GITHY, ZREEMIZIFTBRE 4FL

ROBLIBITH -T2, BETEREZTOE» S OHEE
OEFWESHIL DD, WHL D ZOYRbAES
niz, =F A5 — FEAFERERG - fMW)
FEIL DAL, SHESE—DBEICIIEE 1~2 ml
DIFANYT— % ZOEEICEBE L0, K->
FRERRED “REEH T RERO SR L AFCBET
LZHNTHER20ml O+ A5~ FHIHEEL
foo U=~ F—Ald5 L A—YIRAI X D RilEar
DR TWHE L7z, £ERBKOEAZER L U TH
®B2EBL VKL, LRI BERTEARITo .

FEFF TR OAGRTH DT, EBAEKDE

Key words : tissue expansion, syndactyly

Address for reprints: Naotaka Ishikura, M. D., Department of Plastic and Reconstructive Surgery, Kanazawa
Medical University, 1-1 Daigaku, Uchinada, Ishikawa, 920-02, Japan.
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Table1 Interval between lst and 2nd operation
and volume of the expander
Patient Interval expansion/stated capacity
1 63 days unknown*
2 131 days 39.5 ml/20 ml
3 113 days 3ml/1 ml
4 81 days 3.6 ml/2 ml
5 96 days 3.8 ml/1 ml
* . leakage
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Fig.1 A; Preoperative finding of case 2. B;

Expander was expanded 2 times stated
capacity. C; Grafted skin was removed
simultaneously. D ; Postoperative finding
5 months after web plasty.
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Fig.2 A ; Preoperative finding of case 4. B;
Expander was expanded 1.8 times stated
capacity. C; Postoperative finding 4
months after web plasty.
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Three-dimensional Collagen
Framework of the PIP Joint Volar Plate

Hiroyoshi Watanabe, et al.
Department of Orthopaedic Surgery, Okayama University Medical School

Three-dimensional fibrillar ultrastructure and its functional role relative to the PIP joint volar
plates of the finger were investigated in the present study.

The volar plate was composed of three layers of fibers; Ist layer forming a synovial surface,
which consisted of the so-called “membranous portion” proximally, and the fold-like protrusion
distally having a “recess” as a “meniscoid” function between the middle phalangeal base and itself,
2nd layer containing the “check ligament”, running parallel to fibers of the tendon, anchoring tightly
into the middle phalangeal base and protecting the joint from hyperextension force, and 3rd layer
binding to the fibers from the accessory ligament, crossing perpendicularly to the fibers of the tendon,
converting into the periosteum of the middle phalangeal base and functioning as a gliding floor for

the flexor tendon.
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Key words : finger, proximal interphalangeal joint, volar plate, collagen framework
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(a) HE staining (b) polarized light micros-
copy

recess

|

Il «check lig.

Fig.2 Sagittal section on the lateral portion,
showing the check ligament and the acces-
sory ligament
(a) HE staining (b) polarized light micros-
copy

(c) scanning electric microscopy
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Fig.3 Sagittal section of the anchoring to the
middle phalangeal base

(a) polarized light microscopy

(b) scanning electric microscopy

LTw?, E3IBHBOETLEERLTELRMELD
D, BEIE, o DM EES LT, 3B
NTRPHEEOERICEITL T, HEAROAFE
WIE T, SR OMMESERIROE 3 FITiv-o Tw
ZOMNBERsNT. e, BBOBMERRETE—
BUTELBHESITHRL TV EDOBEE S L (Fig
4), Fz, BIHEE TRFHEE LTI &%
NABMEETT 3. FREOEGVIFOBRETE, &
1 B O BERHERS i3p IR L, WL TRE< &
D, TONGETHBUELEEE R LT, E2E
I0BEIZ Y E L, PEIBRIIEMEEES k-
Twi, H1EOMHHREORE TR, BOoFAE
BERXL220ymBEOREROWEEELTFD 5N
(Fig. 5),

% 2=

Moberg 5% X, Z{HIHR % cartilaginous portion &
non-cartilaginous portion i 53 F 7228, SREERESRM W

The connection between the third layer

and the accessory ligament
(a) Azan staining (b) polarized light
microscopy

plate

HEE2S0C3EE»SEZ 2 HBEEL» 5
FE L EbN D, L0 membranous portion #» & &
BiL -8 1, FEIEERCBTT 2 0MIEE <
TZE L, REIEEL - ORI recess 2T A, =
O R EE YT B ETE i 3¢ 5 kD % Bowers” i,

“meniscal leaf” ¥ BE(}, meniscoid #EER DL LT
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fold-like
protrusion ¢

#— accessory lig.

check lig.

Fig.6 Schematic representation of the volar
plate

Wi, IhIEESERBOBETCHD, bhbhid
“fold-like protrusion” & ®E (¥, JE B O EHETE &
WEEOBMIZNEL, BEFHEL VWL EELD,
B2BIZEOMROFHERTHREETHY, ZOBD
SMEIER I & 5 FEWE I EEE B L ORI EE
&L, PIP EEOBMEEIHT 2Y, £/, #3
BREIWH L ESHL CHERCIEHC O ELIES
i, »o, gliding floor ¥ LTROWEE LT 5%
ExboEEZ LN,

1. 15 PIP BY#i S HI4R O SRHEREEE % 3 IRTTI IR
2L,

2. 35 PIP BAEREREIARIE, 5518 61 OBERE X
DB L, recess BT 2 IBESRMTE, F2E . F
M e S e L E A E DA, B3E B
BOBKERZY, BOETWERT 284E, 038
RO
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3) Landsmeer, J. M. F.: The proximal interphalan-
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A Micro Anatomical and Histological Study of the
Innervation of the Proximal Interphalangeal Joint

Mamoru Tamura, et al.
Department of Orthopaedic Surgery, The Jikei University School of Medicine

The innervation of the proximal interphalangeal joint was studied by gross dissection with
magnification and histologic analysis. Each of the fingers of thirty-two cadaver hands were
dissected.

The joint was innervated by a constant articular branch arising from the palmar proper digital
nerve. Variation of the articular branches were classified into the following two types. The articular
branch directly arised from the palmar proper digital nerve at the level of the proximal phalanx
(Type 1), and the others was arised from the dorsal branch of the palmar proper digital nerve (Type
).

Type 1 ismost common in the both sides of the fingers. But Type II is also found in the fingers
except little finger.

No contribution to the articular innervation was found to arise from sensory radial, dorsoulnar
cutaneous and collateral branches of the proper digital nerve crossing the joint.

This articular nerve bifurcated adjacent to the joint, and its terminal branches entered the joint
in the midlateral plane at the palmar plate and the lateral capsule. The innervation of the proximal
interphalangeal joint was congruent with palmar sensory innervation and has no relation with dorsal
sensory innervation.

At the point of entrance into the capsule, nerve fibers were found initially clustered in the lateral
capsule and at the membraneous portion of the palmar plate with capsule, and no nerve fibers were
found to enter the palmar plate and tendon sheath.

BCS 2 B 1R b MR IR 2 1, T OBRESMAR
BEIDIRFEMC R ERERES 250D L Bbh
FreM Oy, BiA, e 0B, Bt 3, GE, BEELRBINSOEEPFSLICT B0,

I.& U & 2

Key words: anatomy, articular nerve, proximal interphalangeal joint
Address for reprints: Mamoru Tamura, M.D., Department of Orthopaedic Surgery, The Jikei University, School
of Medicine, 3-25-8 Nishi-shinbashi, Minato-ku, Tokyo 105, Japan.
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PIP BA&I D% BRI D v TR 28 JRET L 7o
DTHRET 3.

. B ® # #

WAkl R B RERT L 8 F, EMEHARERS
UFOBEFRL 128BEEA L. TONRIRE
21F, L1 F, A15F, EVTFT, BEXROFENHH
W3R F~BF, FYT4FTHS,

N, FEBLURKR

D 27, S0, RAEFEAE®E:L MP K
O OB/ALL & KREEH £ CERB L, © o PIP BES
B OSEB & UFETRE L EREMETT Mo RmE
L7, #DOFER, PIPBEIRK IZV»FhOBcB8w»Th,
Bl RANCERD 5 ¢ T SER R BIEHED 5 5
BELTHEY, HREEE» ST 2002 ED
SNt &z, WTNROBRBWTHE, RE
WENTR1ETOED STz,

ek, ROEIE ORI EE EAIEE L o H i
BFEFT DA TDHEEFTONT I, EEO DR
FER TR, BRRAREMRETAE D oM SR
T5HOHTO N, I CEERAEHE»SH
BN T 2 0% Type 1, EREBIEHEEAE>
SHBAICTIET 25 0D% TypelT & LTHEL
(Fig. 1), # 0HIRHEE T Type 1 528D 86% T,
Type 11X 4% TH - 72,

%8, Type L /NMEEBR K EBIZRD 51, TI5E
5 37.5% £ B b & <, BN, PERASE b
21.9%, RIEWAIB & U, REI2%12.5%, RIBRES

A PIP Joint
Palmar properI

ST - fth

6.3% DIFEEED btz (Fig. 2).,

2) W, FEERELROSFIcOSBKE, R
LEEITL, RS ZOMEE TEMICERL 72,
Z OFER, 5 OREIR IXEE ER/EME D, &> HiE
S U128 (Type 1), ®3Wid% OFEIR D & M#E
BN SR L 72 %% (Type 1), WA b proximal trans-
verse artery T L, PIP BOEiEfIE M v
EE & TERT AREILNCEA, 0%, FTHysE
DHI %8 D AR PRI ~E LRI L 08 5 S
&, BAEIfIE 2 E R~ EAQEFE B & UEEEEsa
AELZEHAR LR sl (Fig 3).

3) Wi, IhomEOMESK L E - ME L ofiE
BIRERE T 270, Brah ot X gIEER
HORILKBEBRFLY 75 v 7 AW X S5 % i
TFLAEC A, BERE T PIP BEI 3 E3R © mem-
braneous portion BB T OE L HEMROTE %
7z,

radial ulnar

il Long

Typel [ Typel (%)

Fig.2 Variations of the articular nerves.

V Dorsal branch
Anar proper digital nerve

Variation of the articular branches were classified into the following two types. A, The

articular branch directly arised from the palmar proper digital nerve at the level of the

proximal phalanx (Type 1). B, An other is arised from the dorsal branch of the palmar

proper digital nerve (Type II).
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Long vinculum - \.
Transverse artery

Palmar digital

Check rein lig.
artey-nerve

Fig.3 Schematic illustration of the articular nerve and PIP joint. Articular nerve
bifurcated adjacent to the joint, and its terminal branches entered the joint in
the midlateral plane at the palmar plate and the lateral capsule.

Articular nerve

Fig.4 The joint was innervated by a constant articular branch arising
from the palmar proper digital nerve. A, Dissected specimen demon-
strates the spread articular nerve by HgS. B, A-P side. C, Lateral
side.
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Fig.5 The level of cross section of the finger. A, Proximal of the proximal phalanx. B,
Distal of the proximal phalanx. C, Proximal interphalangeal joint.

% 7z, BIERTIETRORFLE @i i R 57
g, BRI ETL, HEBEBEORIEEIRHRET S X
UHRIREEE~E 2 BRI HER S Wiz (Fig. 4),

4) Wic, ZOREEE - OoFBEOMmME, AL
EEOBFEHABERNCRE T 5 70w MP B35
SR AFENEGY F BERL, ~TrFy Y r—x
AV gk A CBE#iR OEITS & U PIP BEIE
OFFFEREBE LI, MERLIE3 AL L, EHfif
BERD A S TIHIEMBEMER & OBIR, EEREIO
B T3 proximal transverse artery & OB * &
%, %7, PIP & C S CREAMES\E L OfF
FEBREL - (Fig.5),

T ORER, A R TIRERFEME D 5506 L 7 BEERL
BIEEROWANCIE L, B A Ti3 transverse artery
KT LEBRO PR EETL T 5 2 L SRS
7z, & 72, C ST RHREER IBHaEA L EAEER
BihEEL TV, Lirl, BRESHEERPIC I
L Eboheh o (Fig.6),

V. & =

FeriE o PIP BAETH OB BET 5 & i, 1984
£, Schultz 510X B2 DUAREBEA YR, $7z,
i 5 L PIP B i3 BB R AIFSHE D & B
SEFTE2LODHEDTLETHENY, EHSDKRE
BRTE, EEEAREEEEED S BB SET
BLODEES URCHED SN, UL, FHAITEHE

BOOMET D54 713 1B 7% 2BIs8E, R
&b ENTHEFFEQIFEHED 5 IR T 5 — K OB
B LD BEFMINTWwS I L SERa N,

V. & &b

1. FEEEFLE, 5L 0ESEIRRERKOR
HEERC 1288 HVCE, REBY 2HEED
PIP BOEIE DRETT, ST RE S EREME N CBREL
7z,

2. 2f, BEEEE LD ST 5 PIP BHR »5F
Hah, IhEERFEMEMBEIVEESNT %
Type 1 &, EEERIEHEEAIE X D 53 5 Type
DEWHEL, ZDEF LA LR Type 1 THo7ods,
Type N /NERBERL £2BEDd SN2,

3. FAEiEI3 28 L b proximal transverse artery
AT L PIP BISIEAIE CRALE I EA, 0%, F
IR OERAE @ HEMRAE T 2 50 &, BASH
& H AN EAREIRE B & CERBEEEANE 5T
BroEHoshi,

4, MRKORIE, BAETEB X UBEEREBEORE L
SFEHFELRY, BERPEARCIBD oL o0,
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“{(M@X

(

%\ Tré.ns_‘\/;ersi digital artery (x20) §

Fig.6 A, Section demonstrates the articular nerve lying medial to the proper digital
artery. B, At the level of the membraneous portion the articular nerve enter
the joint with the proximal digital transverse artery. C, Section demon-

strates nerve fibers in the synovial membrane.

X s

1) Schultz, R.J.: Study of innervation of interphal-
angeal joint. J. Hand Surg., 9A : 669-674, 1984 : 127
-34, 1980.

2) Stopford, J.S. B.: The nerve supply of the inter-
phalangeal and metacarpophalangeal joints. J.
Anat., 56: 1-11, 1921.
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Resurfacing ZI A TF5EEET D EEERIHT S
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An Experimental Study on the Finger
Implant Arthroplasty (Resurfacing Type)

Masayuki Urano, et al.
Department of Orthopedic Surgery, Yamaguchi University School of Medicine

An experimental study on the resurfacing type finger implant arthroplasty was performed. The
sagittal and coronal circular arcs of MP and PIP joints were measured. The Roentgenograms of 100
patients and 10 cadavers were used. 2 cadavers were examined with Moire topography. The radii
of saggital circular arcs of the metacarpal heads become larger on the flexer side and then its instant
centers move to the extensor side. The surface contour of the metacarpal head is different in each
finger, and that of the base of proximal phalanx is spherical. The radii of sagittal circular arcs of
the heads of the proximal phalanges are not different from flexor to extensor side. The condyles of
both heads of the proximal phalanges are not symmetrical.

BEI O 2k 2 2 REEMFE L TROBME DL

x L ®» Iz
B« JIEREBICEC L Tw b, QR TOBENES
AT 0% iz, Burman (1940) ZiaH L LT I, OEBERMES L, QXEHREEESES A
Brannon (1956), Flatt (1960), Swanson (1966) & 3, RERBEBETHL., I TR bIREEERESD

% OANTIERESERRER SN T S, 7 DHE BE, TabbEM- PSR- ElED 3 #8275 MP

BRI BT ALBES OIS - B - NEEM - B
BEZEOAHESERE - TBShd Lokt 4
Blcpesk HDP & BT 0V 3 F OREEEH A &
#17 - 7z mono-axial hinge joint % B¥ « EERER L
T&t:, ULrLERKMEAD L, R T LDWLAAS
PLROMEIB v aHESAD SN, 22T
Resurfacing #€ 7)1 1 #/ER L, BYERET -2
»S, EEBBEOEENFECZL I EbHY, R
7 o0 sink-in RREQIFEPFEEL 72, —Mic AL

R & BB O & 217> PIP BHiOEB 2 Z R
AN REERYATHEME O L BH L U B
BB E T o 7.

xt 2

E,’\%bz%/ﬁi 100 EEPRBY, 6841, 324, 18 %

5 68 F (F39.6 F) & REMEHD-HD 10 ik
1§J B 74, Ze34% By, FEEEmORETE 21T
7z.

Key words : finger implant resurfacing type moire topography
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HEAEES X #Rr br—2 AL, MEimEE
M EES 0 UHEREE £EHAIL, 10 FEAFRIEER
T o MP & F-&RaHE & PIP BB E &5 B &
BEBRTOMRPOIES 7oy » L (Fig. 1),
Z DR Rl B 2 FAETE OB & B R E A Rl
TR R AR UTERA L, 2 TRIES S
/NFE D MP BB - PIP BE&T OBESHRRMEAY) A DR st
Ble R/ &E v —R <AL, FRE - EREO
BAEIR IR oW L THEIT L7z, 2 E12 2 3 fI0
THEH H/Hg D MP RIS « PIP BEAM I L T & s
Blmmpt7 vEREKK X 5HESEHERE S
Tl

Py

# S

FBEHAME R RRER I 10 BEFI 2T, BRER
100 BERSI L W0 REFIZ DV THB I ko8, X
B TSRO R EEER S b0 T, 2T
BB GOFAE DTk~ 5 (Table 1), MP (4
HiRRE Tit, 2 bHFERIER I » o1k
BEONTHEEENKE R BERICDH B, HEE

Sagittal! (WP -PIP)
Dorsal
I

I
Jirt

Coronal (¥P)

1
ﬁn
g

(PIP)

Ulnar

£
g

A

Ulnar

Fig. 1
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BIFFEIK T - [LcEETo R, FEEHEERTO
HRP VIR SIE—EOMECEEL, ER 125
NcBET 2 >N TEEID S ERwHEET 2 (Fig
2), MP BEEIERE T, IR L EOFERIC L 2 Z %R
Hivs, WERZIIERE - BRE & b, HEHEH
BRFRROHN IEOMEEE T 5. PIP BHRKED
BRERERE I, EEEFH, PHEHE b CRIRC L SE
2Ry, EHEFNSERTOMERCHIER, &
HIHSMEBEL THIEE—FEOUBIZEET 2.
PIP BEENTORE C & #HiER 2 13, EHEE - PEER
E BRI X 2 ERED Y, MFEERRERE T
BEEEM - FHEAMOEOZEII/NE WY, BRE
TRFEEFRPEHEAOK 2 fEOERET T 5.
TETVEREWK L 2BEERZE A5 L, MP H#i4
FEEHE IITIECET VA L S Bl 5 REHEII
Eiis b oMLY, - BETL S RAMK
B oBAR L &0, MMETREER»S & 5 R
WEMPFOEAE L - T3 (Fig. 3)., ME&mED
WHEL U TiRE L /MR RMEE R E A 2 F
Lhig L Bis I EloMEREYE T 5. MP B
BRI, €7 VRS oS B Lo
T2, PIP RS ELE & BIEE i3 7~ 8 T i3 R {8l con-
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Table 1
MP (Sagittal) PIP (Sagittal)
M.C. P.P PP M.P.

Area I 11 111 I 11 I 11 11l 1 I
Index 7 3 9 27 26 6 6 4 7 7
Middle 7 7 9 25 26 6 6 5 7 7
Ring 9 9 10 26 27 6 6 6 7 8
Little 7 6 9 27 27 4 4 4 6 6

MP (Coronal) PIP (Coronal)

Area I 11 it} 1 1I 1 11 I 11
Index 8 7 9 27 27 3 q 9 9
Middle 6 9 6 27 27 3 4 9 9
Ring 7 9 9 27 26 3 4 9 9
Little 6 7 6 27 27 4 3 9 9

M. C.: Metacarpal P.P.: Proximal Phalanx

M. P.: Middle Phalanx (mm)

Index o
Q
o'l
I
Middle
2
o
Ring
Q
V4
Little
[a)]
o

t——— 1 cn

Fig. 2 Instant Center

(MP, Metacarpal Head)

dyle BRDE 7 VKT N E SBOb DL D KE L, /A
feTitdiic & S f condyle D E 7 VEERIE K &
v (Fig. 4), PIP BIgficRefia BETE 2 € 7 viRoa >~
T A NHIFECEEEE Db Db/ W DBREII—
SEDMER FFRD % o 2, TEE < /INE MP B FE
RESSE I ERE &8 10 BOE & 25/ 5, iAo

STHER A5 &, iiE - B & RO LFED.
1 =

Micks & Ix 5 BEET R E T @ instant center % §[
EUIEDOREIC & D center 8SBB L T 3 Lk T
w53, MEEREORERHEES I Ry, SEOF
AR LD, MP BRI F 5 EM ek Tl
7 <, RRERBENC A D D TR UL HMEE]
BT AERIHETER AN TS, BEOW
TS L /NB R ICRTR e I E T 28 L 15
cRfERENOMEBESE T 5. EEEHEHEIIR
Ero/NMEETHEEIRETHD, HADCEEEE T 5.
HEREF IIARE - BRE & b EHER»PFER
DO¥I3EH 5, PIP BB FE T CIRREL /),
HTILE Sl condyle ¥k D K& <, FHREISHIRKIT
H 3. FREOMRPZ RS EE I BV G
LTBD, BRALHE2ET S, SREHRELF I
HiF RSB BRON 285 5. PHEMHEEE
DWTRETVERE—FEOHEAE RV I LT
%oz, —Miz Resurfacing A TSI, AT
BIE O L E M % BEPEREMS & 018 T8 D BEIZEN L
BEE O 74 %1795 2 L & 0 A2 BEEHER
ZEJREWC L, ALBHEI-BREADZ b 2R A UIZL
(T HEVLIFEEE LD, SERISMHEREDHENT &
bz, BA - FUrEI s hudnR . Efago
BEET A R ERE AP sink-in 22 2 22w
stem B OREETBLETH 5.
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1. IEEFEMEEER £ £ i AT MEE
FEEEE UL EEHEHE OB E 21T - /2.

2. MP BgithFEASREREAICA»® S Toh
THRLM AN BB T 2 B2 2 HE THER s T
W3,

3, PIP MM B ISR i 3R 12 05 BETH
KBWGEBLTE D, BIREGHE27 5,

4, BRITEBOATEEHOTYA Y - 74N
DWETHDL I EBTRBERT.
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Results of Hyperextension Injuries of
the Proximal Interphalangeal Joints

Takashi Sasaki, et al.
Department of Orthopaedic Surgery, Saiseikai Kanagawa-ken Hospital

On the treatment of hyperextension injuries of proximal interphalangeal joints, there are
One of the most difficult problem in treating
these injuries is the loss of full extension of PIP joint. Therefore, our standard method of treatment
for the Eaton type 1 and 2 injuries are immobilization at full extension for 2 weeks.
fingers of these type injuries, and 38 fingers were treated in extended position. Analysis of the results
of straight immobilization were done and compared with the results of flexed immobilization (25
fingers) which were treated in our clinic 5 years ago. Range of motion of DIP, PIP and MP joints,
total range of motion of injured finger and presence of hyperextension instability were recorded. In

controversies about the position of immobilization.

There were 63

extended immobilization group, better range of motion was gained, and there were no case of
hyperextesion instability. Difference of resulted ROM was especially large in the cases of type 2

173-175, 1992

injuries of little finger.

& L & i

FEIE EHE QGRS Z2AMREE ¥ O PIP
B BEEIMME S TRET D EEZ SN TS
EEOBRNEEREL, FREEET IRTORMEY
2RA, Fir, EEVSBEKIEIEL TETHA{EEN
BElE DA DV TRET L 2D THRET 5.,

ERE LU HE

PIP Bn@ e BB AR O KB, & BB
WEHAEELRESEI NG, SHEOKRETIHEGO

BE-HUrREL R » BN THHBES A
KBRS L UBHAIB A O 2 RETRE L, #
AR OFERIEG £ E 2 s 20, REAFECE <47
W2 & % split depression BIO4MEEE 2 515 PIP B

BAREAF S L UCEAEHEE O S » 2 fIERRES
POBRMNLT, B ET 2L THRAPEREL 24
oz,

1986 ELIED 6 FH 22 L /- PIP @M EE
BI04 TH Y, oD HLEEETEE L plateau &
ET 23 CRABETCEL 3B DWW THRELL &

BB HAR] X 22~388 H, FiY 84 B TH - 7z, R

Key words :
dorsal dislocation
Address for reprints:

proximal interphalangeal joint, hyperextension injury, volar plate injury, straight immobilization,

Takashi Sasaki, M.D., Department of Orthopaedic Surgery, Saiseikai Kanagawa-ken

Hospital, 6-6, Tomiyacho, Kanagawa-ku, Yokohama 221, Japan.
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E/EI-T2F (V9 22.87F), ALIEIRIEIE,
Hi5 18, BRIE 11, /AME25 TH-o T,

W 2 BRI EE O, 1 buddy taping
1T 7o, RdhrBEE T PIP, DIP & & i2#y 2000 fE
EALTEE L, BRI E T PIP, DIP & i 0°C
B L7, MRS MP, PIP, DIP &M#io R4l
R, ROM, #8fifs TAM THIE L 2. & & 2 HEEK
HER - FER » EERFIC AT BRET L 72,

& 2 (Table 1)

FEFI LA DT T ix PIP B OB AR S # 3.6°,
ROM 96.8°, TAM 237.9°TH -7z,

TR RER T IR KIME 7 1 47 $5C, PIP flife
4f1.7, ROM101.4°, TAM241.6°TH 9,
BeEafliz 1648 T, LE13{@9.1°, 83.4°, 226.8°T
»Ho7:, PIPHETRS M, ROM, TAM v b3
HGHBEBIBIOB BRIFRERTH 5 72,

B TIHRIEORREVRIFT, =g, X Ihic
ROTED,/METRLT L RN SERNE - Tz,

Table 1 Result of range of motion with various
factors

(degree)
PIP ext lag PIP ROM TAM |
(n=63) | 3.6 | 96.8 | 2379
ditference between type of injury
1.7 | 101.4 | 241.6 |
(n=16) | 9.1 | 83.4 | 206.8

all cases

avulsion fracture (n=47)

dorsal disl

difference between fingers

[ index (=9 | 59 | 9.6 238.0
middle n=18) | 3.1 | 96.9| 239.1 |
ing (=10 | 0.6 | 105.9 | 244.5
:ﬁE&e (n=25) | 5.0 | 92.9 | 234.1
difference between position of immobilization
Tf}exion immob (n 25;) T 4.6 96.4 233.1 l
[ straight immob  (n=38) | 2.9 | 97.1 | 241.0
dislocated cases (n=16)

flexion immob  (n= 7) 10.3 79.4 219.0
straight immob (n= 9) | 8.1 | 86.6  232.9
little finger, dislocatezl cases (n= 9)

[ flexion immob  (n— 3) | 18.0 | 64.0 | 216.6
Lftraﬂihfinwnigb (n=6) | 10.0 | 82.0 | 228.0
difference between types of dislocation

| closed disl n=13) | 8.4 | 84.5| 2325
open dis] (n=3) | 12.0 | 8.7 2020 |
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Treatment of Boutonniére Deformity
with the Release of Lateral Band

Nagatsugu Kuroshima, et al.

Department of Orthopaedic Surgery, Faculty of Medicine,
The University of Tokyo

We report 7 cases of chronic boutonnigre deformity treated with the release of lateral bands.
Average time from injury to surgery is 6 years, and follow-up time is 11 months on an average,
ranging from 3 months to 20 months. Splinting, skin graft and Z-plasty were applied to 3 patients
for the attainment of full passive PIP motion before the surgery. Under digital nerve block,
transverse retinacular ligaments are severed at first. Central slip scarred and lateral bands should
be released as a single unit, leaving the insertion of central slip intact. Effectiveness of the release
must be confirmed with active motion during operation. Splinting in IPj extension and MPj slight
flexion continues for 3 weeks. Then, dynamic splint is applied for active gradual ROM exercise of
3 months. Extension lag of PIPj was 56 degrees on an average before surgery, reduced to 4 degrees
ranging from —10 to 15 degrees at the follow-up. Active motion of DIP] increased to 56 degrees.
The boutonniére deformity can be treated with the release of lateral bands without surgical recon-

struction of injured central slip.

BEIRMIER Y v RER T BRIy gE s
NT 25, Z0% PR REOHECHEE
By LTwT, MM EETHZ, —H, AN
R URER, REERTHMERAIETHEY, &
Swhbhnbhld, BERESF PIP BfLSHRELE %,
EHTRCHARTRELN L CHBREL &S
5, IFEOATHLIBEE2EETE, LhrbRY VN
ERRECRWIEE T, IR6DZ s, H
BOMEMEIMRE TN T B R Y YRR, BIRHE
WWEBEREE EEEEOLRIC X DEFTRECE

Z, MTERREAETHFEET>TERDT, 20
ThiR & S R RET L 72,

fE 5

eEtE2 W, K - BNEELE 2 6, BHAEmRETEIE
%141, BMRES - PIP BFilREIET 2 81, 5780
GBI R Y Y RER TH 5, FHHFTFH9ES 29
F (15~56 F), ZHE»oFHE COPMIZFE 6 E
UrB~328E), MfikOEBHAETEMIEFE 114 H
Br»A~1%F8»A) TH5 (Tablel), fERFIA, F,
G o 3 4z PIP B #E R fE 2 AIRHR 2 R 12 D T,
THIEIF, R, 2R e Ry VRERERBEORI T

Key words : boutonniére deformity, extensor tendon, lateral band, central slip, tenolysis
Address for reprints: Nagatsugu Kuroshima, M. D., Department of Orthopaedic Surgery, Faculty of Medicine,
The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113, Japan.
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Table1 Details of patients.

Interval Folow-u Active PIP motion Active DIP motion
Case Sex/Age to repair {months

(months) Preop Postop Preop Postop
A F/56 4(years) 17 55/120 10/120 0/20 0/60
B M/20 4 (years) 14 95/105 10/115 —5/60 —10/70
Cc M/15 5 20 50/100 —10/110 0/90 —20/90
D M/25 9 17 50/ 85 0/105 0/70 0/40
E M/2] 4 3 45/ ? 0/100 —35/7? 0/60
F M/33 11 3 40/ 75 15/ 80 —20/10 0/45
G M/3B 32(years) 3 55/105 0/105 —40/ 0 0/ 0
Average 29 6(years) | 11 56/ 98 4/105 —14/42 —4/52
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FHIRIT % BV 7o B EREENC & % BHEI T EE S = 17
W, %3 » BERIEIFERET S LT 5,

==
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TR |

Fig.1 Tenolysis of lateral bands.
Arrows show the extension of dissection. The
insertion of central slip (1) must be left intact.
C, central slip scarred; I, insertion of central
slip; L, lateral bands; TR, transverse
retinacular ligament
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Roentgenological Study of the Trapeziometacarpal Joint
—— Subluxation of the First Metacarpal —

Toshimitsu Momose, et al.
Department of Orthopaedic Surgery, Shinshu University School of Medicine

The purpose of this study is to examine the direction and degree of subluxation of the first
metacarpal roentgenologically in order to clarify degenerative change and instability of the trap-
eziometacarpal (CM) joint.

28 hands of 14 cases who had operated on for osteoarthritis of the CM joint were studied. They
were classified according to Eaton’s classification. The length of subluxation of the first metacarpal
(a) and the length of joint surface of the trapezium (A) were measured by their preoperative
radiograph. The ratio of subluxation of the first metacarpal (a/Ax 1009%) was calculated.

Stage 2 had 8cases, stage 3 16 cases and stage 4 4 cases according to Eaton’s classification.
The ratio of palmar subluxation of the first metacarpal was 12.5% in stage 2, 26.8% in stage 3

and 22.29% in stage 4. The ratio of radial subluxation of the first metacarpal was 27.3% in stage
2, 36.2% in stage 3 and 37.0% in stage 4. The first metacarpal was displaced in the direction of
the radial and palmar site. Degenerative change occurred on the palmar and dorsal site of the

trapezium and the ulnar site of the first metacarpal.

EMRE < AN B, fHE CM BIETORIMTREMZ(L &
RLEMI DTN BTz, TiefT - 72 B3 O
Bl OO R & D X SRR & D BB ThFE RO DR
M, BECOWTRE LD THET 5,
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w g ahHE CM BIEE « TR £ 1T . 88

Key words : trapeziometacarpal joint, osteoarthritis, subluxation
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Adress for reprints: Toshimitsu Momose, M. D., Department of Orthopaedic Surgery, Shinshu University School
of Medicine, 3-1-1 Asahi, Matsumoto 390, Japan.



180 T OB | -

A 1

1 Palmar abduction
2 ! Radial abduction
M : Metacarpal
,) T1 : Trapezium
* Trapezoid
‘ R T2 P
— . Capitate
2
V)
D

cvolar D : dorsal

C
H [ Hemate
v
U ‘ulnar R radial

B
Vv A
u R R U
V:volar D:dorsal
U:ulnar R:radial
D D
Trapezium Metacarpal

Fig.1 A: Schema of the distal carpal row.
The trapezium is inclined 15 degrees to the
sagittal plane.
B: Articular surface of the trapezium and the
first metacarpal. The palmar site is in the
direction of palmar abduction and the radial
site is in the direction of radial sbduction.
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Fig.2 A: Lateral and anteroposterior radiographs
were taken.

B: The ratio of subluxation of the first
metacarpal (a/A X 1009) was calculated.
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D

Fig.3 Photograph of palmar subluxation

E

F

A : stage 2, B: stage 3, C: stage 4

Photograph of radial subluxation D: stage 2, E: stage 3, F: stage 4

Tablel Results
‘ Stage 1I Stage Il Stage V
Volar 9 59 . 0 o
subluxation 12.5% 26.8% 22.2%
Radial 27 3% N o
subluxation e 36.2% 37'0%)J
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Roentgenological Analysis of Thumb CM Joint Instability
——(Quantitative Analysis of Stress Radio-graphy of the Thumb CM Joint) —

Shohei Omokawa, et al.
Department of Orthopaedic Surgery, Nara Medical University

Since 1984, a ligament reconstruction of the thumb CM joint using a half slip of the FCR tendon
(by Eaton) has been performed on 21 patients with painful hypermobile thumb in our clinic. The
etiology was trauma in 6 patients, idiopathic in 12, and general joint laxity in 3 patients.

In the present study, a new apparatus was developed to analyze the instability of the thumb CM
joint quantitatively, and postoperative stress radiography was performed on 14 patients. The
metacarpal translation ratio (translation distance of the metacarpal/width of trapezum) was
measured at the anteroposterior and lateral planes, and the postoperative stability of the CM joint
was then evaluated.

There was no statistically significant difference between the operative side and the non-
operative side in the post-traumatic patients. However, in the idiopathic patients, the metacarpal
traslation ratio of the operative side at the lateral plane was significantly decreaced compared to the
non-operative side (P <0.02). It was suggested that this difference was due to the fact that some of
the idiopathic patients showed instability on the non-operative side in the early stages.

It was concluded based on the results of the present study that CM joint stability can be achieved
by ligament reconstruction.

@ L & (=

B CM EE I ElE % & B E HEAOH & H AR
%z universal joint T 3 J- MO TENE N K & <,
FROZCEERECEEODLIAER L T3,
CM BAER DA ZE M 1, BIEI %3R3 2 W O i
%, MEEF L o THELU B, BRMICEME L 2

CM BI#ifiFAR v 5 CM BAEIE DWIRERI, & 5
e BHEEHEEO—HoERELTORED O
3, INSARENRET AEFICH L CHEL O
HEMSMTOA TV, FONERFETRELI
DWTRERVH S, F/o, bbb EOEAERDOHE
HipS 210 ¥ OREOFARKEMEIMERDOFKIRIC Dk’
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Key words: thumb, carpo-metacarpal joint, instability, stress roentgenograph, ligament reconstrution
Address for reprints: Shohei Omokawa, M. D., Department of Orthopaedic Surgery, Nara Medical University,

Kashihara, Nara 634, Japan.
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Stress Roentgenography of the Thumb CM Joint

cases 14 cases (post-operative)
early stage of OA in 8 cases
post-traumatic in 5 cases
general joint laxity in 1 case
12 cases (controls)

method | A-P view (2kg traction to the radial side)
LAT view (3kg traction to the dorsal side)

Fig. 1

LAT view
Fig. 2
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Quantitative analysis of thumb CM joint instability
(post-operative vs contralateral side)
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Reconstruction for Chronic Volar Plate Injuries

Masafumi Ishizuki, et al.

Department of Orthopaedic Surgery, Tsuchiura Kyodo Hospital

The authors experienced several cases of longstanding volar plate injury of the thumb and finger
joints, in which the patients complained of weakness of pinch strength or swan-neck deformity in the
initial phase of finger flexion. Nine of these cases were treated by surgical reconstruction.

Two cases of volar plate disruption of the MP joint of the thumb were treated by reefing the
loose proximal palmar ligament using the pull-out method. Two cases of volar plate injuriy of the
IP joint of the thumb were reconstructed using a half strip of the FPL tendon, and of them was
treated by reefing the volar plate with pull-out wire.

Three cases of volar plate injury of the PIP joints were reconstructed by using half strips of FDS

tendon, and one case which also involved a collateral ligament injury was treated by using a half strip

of FDS tendon and a flap of A3 pully.

In all cases the complaints disappeared after the reconstruction of the injured volar plates and

there were no complications.
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Key words : volar plate injury, swanneck deformity

Address for reprints: Masafumi Ishizuki, M. D., Department of Orthopaedic Surgery, Tuschiura Kyodou
Hospital, 11-7 Manabeshinmachi, Tsuchiura, Ibaragi 300, Japan.
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RETIT e

Fig. 1-A: Hyperextension of the [P joint of the
thumb.

1-B: Volar plate injury of the IP joint was

reconstructed using half strip of the
FPL tendon.

R O half strip 2 v T, EMEE 77
v B TEHECEEL, AREHFERELL (Fig
3. HED 1 FUIRIEBRIEOBREE2EH L TV 0T,
FDS @ half strip (2RI OBREICH W2 /2, A3
pully # R CEMRR % #54 L 7: (Fig. 4-A, B) (Fig.
5). &l swanneck EF AL, AA—XWIEHSE
&Lk Ikl (Fig 2-B), PIP i RS

Fig. 2-A: Swanneck deformity in the initial
phase of finger flexion.

2-B: After reconstruction of the swanneck
deformity.

Fig. 3: Half strip of FDS tendon was used for
reconstruction of volar plate injury.
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Fig. 4-A, B: One case of volar plate injury of the
PIP joint also involved a collateral
ligament injury.

Fig.5: Half strip of FDS tendon was used for
reconstruction of a collateral ligament
and a flap of A3 pully was used for volar
plate reconstruction.
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An Anatomical Study of the Extensor Digitorum
- 2. The Juncturae Tendinum —

Takashi Ogura, et al.
Department of Orthopedic Surgery, Nariwa Hospital

Measurement of the angle of origin and insertion of the juncturae tendinum was performed on
15 cadaveric hands at Okayama University in 1991. The angle of origin, which is the attachment of
the junctura tendinum with the ulnar tendon of the extensor digitorum, was 97.5 degrees in the 2nd,
133.2 in the 3rd, and 140.2 in the 4th intermetacarpal space. Restraint force of the juncturae tendinum
at extension of the finger is considered greater on the ulnar fingers because of larger angle of the
origin.

Measurement of the angle of extension lag of the metacarpo-phalangeal joint was performed on
15 cadaveric hands and 100 hands of nomal subjects. Extension lag of isolated extension was 19.2
degrees on the index, 28.9 on the middle, 40.1 on the ring, and 11.1 on the little finger of cadavers, and
19.8. 40.3, 56.3, and 10.1 degree of normal subjects in the same order.

Extension lag is improved with radial co-extension or, in cadavers, with sectioning of the radial
juncturae tendinum is greater than the ulanr. Full range of isolated extension was obtained after
sectioning all juncturae tendinum, though it can not be obtained in the normal subjects because
isolated extension is also restricted by fusion of the muscle belly as pointed out in the last meeting
of the Japanese Society for Surgery of the Hand.

In conclusion the juncturae tendinum is considered as one of the key-structure restraining
isolated extension of each finger.

BRI EEERIFLTHWE I L RIER L. T0E
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Key words : anatomy, extensor digitorum, juncturae tendinum, extension lag.
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AEEN BT 15 ERICB VT, UTOHEI *1T-
7z,
1) Y5 fsiE & thBeg \a N & D ZES (L, BERFI
fefhmi s BESS S 2 TRES [B—REEaRE
Al L LTEHEIL .
2)MP B % 90 FEE i L, {82 OF5 a5 E & A0l &
DESILTHEEHMELL, 0 MPESiARE%
[MBETEA] EUTHEILE, 7 URIE - /NMET
WEE % R ES| L,
3) BRI S % 6 BIEMID 5,
CRERDF I EAT 5 1z,
B] &4REHH D BEA S0 A (B 22, 28 4K) OMFEIC
BT, thigo MP A% % 90 BB L, SHERE 2 BA
RS THRETEARFRIL .

5 BRI & R GI8E L

o ES

A] #ligetEl (Tablel, 2) (Fig.1)

DE—EBEESEEZAO  BEEZS c REBOR
=4 (angle of origin) X, RANFEKREH-7-, B
EE L EAIR O ZEA (angle of insertion) 13RI
BENEI T2,

2) HMETREAOA | BM{ERRFOFEERE A
W, /NEWHPSIMETIE<HIE<BIEORTH-
7z,

B LERRE COMBETEA | B L OEE
B L a2 BRI, e TIREM - REIOZEHE
S TR, BIFKBWLTE, BAlRAEX
DAEBEBENE»- 2. 4) BESEAVHROMEERTE
BhiE - BB L b, EAIRMESUIM I £ 5 MER
ERIRAYIML D b E» o, kB RAEESTIH
WD, BEREMESERNAIRLE B,

B] 4 #&&+#l (Table3)
HmBRTOEBTEAE, NSWA»L/NETR
FE<hE<BEOETH - /2. 1, Bi5E LEHIHER

Tablel Angle of origin and insertion of juncturae tendinum at extension of fingers.
n=15 2nd IMC space 3rd IMC space 4th IMC space
Angle of origin 97.5%17.5 133.2x£15.4 140.2+13.2
Angle of insertion 81.2%+13.5 40.2+18.0 36.6+17.6
Angle of origin: angle between the junctura tendinum and the ulnar tendon.
Angle of insertion: angle between the junctura tendinum and the radial tendon.
IMC space: the intermetacarpal space.
Table2 Extension lag of metacarpophalangeal joint (cadavers).
n=15 Index Middle Ring Litle |
Isolated extension 19.2+8.7 28.9x12.5 40.1x8.6 11.1+10.7
Redial co-extension 22.1x11.4 19.2+14.3 2.3£5.0
Improvement rate (%) 23.5 52.1 79.3
Ulnar co-extension 1.0+3.9 20.3£11.1 29.7£9.1
Improvement rate (%) 94.8 29.8 25.9
Section of radial JT* 18.7x0.5 15.5+0.6 3.3%£0.9
Improvement rate (%) 35.3 61.3 70.3
Section of ulnar JT** 5.0+0.8 21.0+0.2 28.8+0.3
Improvement rate (%) 74.0 27.3 39.4
* n=6 ** n=5 JT : juncturae tendinum B
Table3 Extension lag of metacarpophalangeal joint (normal subjects).
n=100 Index Middle Ring Little
Isolated extension ‘ 19.8+9.9 40.3+8.4 56.318.6 10,1+9.3
Radial co-extension | 26.1+9.5 26.8+10.3 0.3+1.5
Improvement rate (%) 35.2 52.4 97.5
| Ulnar co-extension 0.742.7 30.7%10.6 40.4%9.6
| Improvement rate (%) 96.7 23.9 28.2
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Fig.1 Juncturae tendinum at extension (a) and flexion (b) of fingers.
Isolated extension of index (c), middle (d), ring (e), and little finger
(f). Co-extension of index & middle (g), middle & ring (h), and ring
& little finger (i). Section of radial (j) and both side (k) of juncturae
tendinum of middle finger.
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Experimental Study on Healing Process of Human Flexor Tendon Injury
by Tissue Culture

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

The human flexor hallucis longs tendon (FHL) and the flexor digitorum longs tendon (FDL) were
cultured. They were analyzed at 3, 6, 9 days, 2, and 4 weeks by Jight microscope and scanning electron
microscope. The cut surface of these tendons was covered at first with new fibroblasts after 6 days
of culture. The way of “capping” resembles that of the cultured chicken’s tendons, which had been
reported previously.

Small round cells and spindled shaped cells came to the cut surface from the epitenon and
endotenon at 6 days of culture. After 2 weeks of culture, they covered almost the entire cut surface,
and the number of the amall round cells decreased. At this time, we found some large spindled shaped
cells just under the cut surface. We think human FHL and FDL have a capacity for intrinsic healing,

and these large cells may participate in the intrinsic healing as well.

F U &

HEHROVHMEESE2M2 BNT, bhibh
W, $MOEHREY R CHEBEST T OUEERE
DEREETY, B EEEETHRE LI, SE, £+
EHRTHRBOBEBREDH D 2 L 2IAT 572
©, HBEENTOBERIEHE LI,

® B ¥ &

AR HE L BRI IEY T, KBRUIE ¢
& 5% 2oz 50 FBEORAMEBR (FHL) £
EhtHE AR (FDL) % SErCERIL /-, J08HF I,
MAHEERER Z > e {fTbnTwuino ., BEAM
DOEBEEE R L%, B85 ~10mm O

S A HEIRCEINT L 7e, 10% 45 1R1MiE (GIBCO), #
F <A ¥ (60 mg/l) #hnmedium 199 (H7K) %8
W5 %CO,, 37°C, BE 100%DEMET, AF LA
OEMEO_ETEE Lo, BRI 3 HEICiTYy,
¥E3H, 6H, 9H, 2H, 4BFRCEROHEL, ¥
NENOWIRE %, L EREHTHEL -,

& ES

KR~ OO HB I H 3 BEICIIF EA LR
»onadrof, ALSLRHROEIRR, BE6HE
o CHEBESI TR S Nz, BT ELEA
W W BRI W NIE OMlassEE LTk (Fig 1-
A), Bchsis T id endotenon OB BT, FHEET
Ofifla xRS Iz (Fig. 1-B), #%3% 9 H B 34581 0

Key words : human flexor tendon, intrinsic healing, tissue culture

Address for reprints: Satoshi Matsuda, M. D., Department of Orthopaedic Surgery, Shinshu University School
of Medicine, 3-1-1 Asahi, Matsumoto, Nagano 390, Japan.
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Cut surface of FDL at 6 days of culture
(SEM X300).
A Small round cells came to the periph-

eral area of the cut surface.
B: Spindle-shaped cells were in the cen-

tral area of the cut curface.

A2 ! Fadl /] ™
Fig.2 Cut surface of FDL (SEM X300).

A The cut surface of FDL before culture.

&t

Mlgsin L TRES 23 Lo wewny, ARoM
B U7z (Fig 2-C), #53% 238, 4:BH I 3Ry
R O R BT L, AR b iR
LTwTRIFRIETESCE VD an T (Fig 2-
D). AHw & 2BE T, BER~OMEOHE I
E#®OCABTYS T &5 n iz (Fig. 3-B), En-
dotenon & B 245 & Wik & O 1B T 2 4
RO TERCE 7, B8R0 H, 238, 438 & Hiasde
Tz e00, Mgkl ~2BTHY, ARKCLB L
SEWHEE T SRk ot BEE 2 ENEC R, B
BmIE T i, ORI & b T RSB L 7
i ofad s HIE L k7 (Fig. 3-D),

1 =

B intrinsic healing 3 LART & D, BEOEBHY O
BREBHEECIVIEHEATVLEY, £ OB
intrinsic healing 2L T, Mass 5 & b FDP &
FDS % B 7o fH8ES 3% CRBE O intrinsic healing 23
AN TV 2.9, & 7, BOBEBIRIC I epitenon
& endotenon DT OMIAMBBEE L Tws b L
, TRENCROWIESE S Z LR STy
2V, bbhE M EXRFEST, BOFMBREE AL
THEIOAE» 5> ORHIEAOHBOWEE ¥ BE L
7:®, FHL, FDL ¥ Bus7: S EOKRBR CHE% 3 A
BT AN OMROBEE IR D SN Y, H¥E6EE

. Spindle-shaped cells appeared at 6 days of culture.

B
C: Spindle-shaped cells increased in number and covered the cut surface at 9 days of culture.
D

. Almost all cut surface was covered with new cells at 2 weeks of culture.
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Longitudinal section of FHL (HE stain X 400).

A The longitudinal section of FHL before culture. No cells were seen on the cut surface.
B: After 6 days of culture. New cells were on the cut surface, and there were some endotenon

cells beneath the cut surface.
C: After 9 days of culture.

D: After 2 weeks of culture. There were large spindleshaped cells just under the cut surface.

o THL»ZMBOEERRD Iz, ZOFIDTED
SN 5, BOREIETRD S - L Rk
QgD ST, VEDREMERBCL{ADO NS
IMHEOMIETH D (Fig. 1-A), b5 Uk DIl
2T endotenon 13712 % < Fe & h 5 §HHER O #ifT
Th» (Fig. 1-B). HEMKEZ 05/ 5RER
POFEFELIDOLEEZ SN, $HEEOMHIIRIRD
ZORHs, B OEELIDDEEZ SN S,
H#6HEDOFHL OB TOHEEIC L 5 &, end-
otenon & ¥R DO ICHESFEL, Hi-o b RER
~NEET D & O BT VR TE L (Fig. 3-B).

Russell 53 | O FDP 2 23 L, 4 HEH I i
epitenon M A, 9 HHE & epitenon & HIHE T O en-
dotenon W SIFMABILEOFREB VLTI -7 V&
HEEEAL Tw 3,

Gelberman 521%, £HNTOXDOBHREER 7
H EH OEEE < O epitenon & 11 H HOBHEERE <
@ endotenon & fibronectin OIEMEAE 2 - 1o & IRE
LTw3, 20L& 5 BB L epitenon 2> 6 OFAED
AT L, endotenon » & DEENFNIE EaNT

w3,

4E@ FHL, FDL 058 ¢k 2 EEOMIE DO KR
BHERI K & b {, BER% 6 HB» 5 12 IZF
WHEH LT, L, BESES ORISR
BRI LTL 5 EEHI, FHEEEo fibroblast 23EAL
L0, F 7 RETSE < WAEA U BAH AN < D
HHIET B Eps, EOEEERUETE, B
ALOMBOEELEE2bDEEZ SN, i,
B4t 2 B H LG BITHE T Y A2 E R oiE
KLUMIgR, ZhBEHCEE O D KK EZEs
M BELZWZ E XY, RAOMBESELLLZH D
EEZLNED, TOUKEEFERZHESLTEE L
(Fig. 3-D). L# L, Russell ® Gelberman & ¥4
T2E3RIDEHTOa T EKR, fi-
bronectin D¥EMNFE WL ETRIE, < OEXL T
W Ao OBERTER LS L TRIIE~HEEL, B
BECESLTVwEbDEEZLNS,

k4 & &

1. v+, FHL, FDL %2##% L ¢, B® intrinsic
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Endotenon ##m L T W 3R AMEMAINEE Z Tw
LDTY W,

| & EINKRFEREAE H &

AU AREORFEIEE> E0RIELTBYEHA
23, HEBAEAR T collagen fiber Ml & Wik ~BE L
TWwa L3 WRABZ EMS, endotenon E3ED H D
12Tk < tenocyte THEABE b H D £ L &
N

B M AURERAZERAE BH B—

Mm% B8 B8 5 # 2 E, endotenon d % v i
epitenon HRDOERSEMIEEEZ o155, ZhoD
s, BHfC L TITCRBEBHEL TwE T
B,

(IS EMRFRBSH Em &

SHRFEMROREABCF R REL E2EAL
T, BHRADET2 L2 PO T ELVEE L
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Experimental Study of the Tendon Repair: 2 nd Report

Hiroyuki Tsuchida, et al.
Department of Orthopedic Surgery, Yamagata University School of Medicine

Biomechanical study of the tensile strength after tendon repair was examined focusing on the
gap formation.
Method

1. The flexor profunds tendons of dogs and fresh cadaver were cut and repaired by double loop
suture method using ethibond looped suture thread. Immediatly after tendon repair the tensile
strength and gap formation was compared.

2. The repaired flexor profunds tendons of dogs at 1 week after tendon repair with use of cyclic
testing was examined.

3. Using double loop suture method; various models gripping the tendon were made and
tendon necrosis at 1 week after tendon repair was examined.

4. The microangiography of doule loop suture method was compared to that of Tsuge method,
Results

1. Dog(n=8): separation 4381605 g, 3 mm gap 5317+630 g, Human(n=6) : separation 4573+
542 g, 3mm gap 47731501 g There was no significant difference between the tension with dogs and
that with human.

2. There was no gap formation of double loop suture method under 1500 g-50 times cyclic
stress.

3. 50% gripping the tendon at core suture portion model(n=5) : no necrosis, tensile strength up
to a gap of 3mm, 4375 g
75% model(n=6): 5/6 no necrosis; Only one repaired tendon developed necrosis. The tensile
strength of necrosed tendon was about only 1000 g.
100% model(n=6): 5/6 necrosis; Only one tendon did not develop necrosis.

4. There was no significant difference between double loop suture method and Tsuge with
microangiography.
Conclusion

The advantages of double loop suture mothod are easy to suture and higher tensile stregnth. As
compared to nylon, braided polyester is difficult to suture. However, with double loop method
suturing is easy to perform, and this is an appropriate suturing method when braided polyester is

Key words : tendon, biomechanical study, suture method, tensile strength, microangiography
Address for reprints: Hiroyuki Tsuchida, M.D., Department of Orthopedic Surgery, Yamagata University
School of Medicine, 2-2-2, lida-nishi, Yamagata 990-23, Japan.
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used. Also, higher tensile strength can be obtained by using core suture made of materials such as
polyester, which are poorly extensible, and by producing an effective combination with running

peripheral suture.

& L & (=

BEESIEL T, BOBESEHEE LI L, &
WERA WD, LHIFHERT 3 2 20&ENRD SN
5.

1Y T,

1, BRERMEL 2 288 O/ S gap 3 mm
& TORTCE, HEREORNPVRELEE®IE7:
LTwa,

2, FREOFEHELTE, KV ATALRYE, F
Aoy DM S RBEN LGNS,

3, #T % Modify U7z Double Loop i3, #4
B (EREmR), 18, 38 EHEHR) KBuT,
Moderate Resistance T h 2 55E7,15008 %
KELEFDBIEEBREL T,

&mEiE, #Y AT %A Double Loop #&43,
EDEDREHT, BHRAERL D 20EHL» I
T30, UTOXRBEB IR,

1, R SfEL o F Ry Fa—7# & % Dou-
ble Loop =Dk,

2, REAEEEEHFEEL, REL AR X
% gap JERL DAY,

3, BOBEIIL, core suture T X DIEE, Bxi0
Birngskl > dh.,

4, Microangiography ic & % i# T i#% & Double
Loop kD BARIMTT D,

E 1

Tz F Ry R &Mz Double Loop ki & 2 & TH

BOERN

(EERMHED 1) A MP BIEi L ~ )L RE A O BE
B E R,
2) N DB REYIW L D Zone 2 @ Chiasma E84> D EE#E
RBES L UCRSHEHREE AL,

(BEME LK) FRECEHCHRELL, 4-0
¥ K (polybutilate coated baraided polyester)
HFH & Uiz Loop #H% v, #iBifgs& 60074
u R, 84 Double Loop 3% 8 27\,
HIRESIBORZCEDLET, RTIEHE, ATKH

Dog, n=8 Human, n=6

gram
6000

5000

4000
3000 | ‘
2000

1000

0 —
separation gap 1mm

gap 3mm

gap 5mm
Fig.1 Comparison of the Tensile Strength with Dog
and Human Fresh Cadaver Tendon Repair

8 1@ running suture B I > 12, #E
WDV THRET L 72,

(RER)R DR T, HEFARFE /1A 4382 g, gap 3
mm F TOHREKREIE, 5317g THok, £/, AT
13, BEDANGDY 4573 g, gap3mm T 47748 Tho Tz

(Fig. 1).

(BR) AOBEIREHBELTCEL» D, FBHE
0% B EE VAR T 7208, BEBEFESI T, AL
RTCHEEEETD ko, ZThE, Boksi
&hH T, running suture # R T58, ATS8#BZ
o tetcos, FBIEG OROE D, BERHEEETICE
BEpriEL-EELZOND, £/, BI1HROFBRE
g 2 &, gap3mm F TORKRERNIE, F 40 %
w513 2806g, K'Y or3955g =FRSR
5317g THH, 2F R FERAVIEHECE, 710
VORI IEDRAPDZEEZ NS,

BHDRS

® B 2

g VBRI & B, REATERER

EERL TR, 1EIZTOARIC L 2RRNERNEMRE
L7zhs, REABELEMAE LG5, RIELT
ARG A0 5, KE2 T, MR 1EOR
EBLTRE L A 52, gap BROBIE O
THRETL 72,

#HE e Fk) FAorEAulETReR)ors
F\s7: Double Loop B D W TS L7z, WihL b,
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Gap (mm)
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25
2
Double Loop
1.5 Polyron (n=4)

1

" ‘d
0
1000 1500 2000 2500 3000 gram
Fig.2 Gap Formation with Cyclic Stress Test

FERIKE S 13 running suture # 5 #tB 2k o7, 9,
1000 g DEF & RKE L T 50 @i, BESH OB
DOEEEPAEL, Wiz 15008 %50 B & 5008 3 0&
FEEPL, gapS3mm 228 I ATHIZERK
TUr., EBABBEPERLULNE I IGEE, £EN
BEAERET L.

(FER) ETHTIH1500g DAREDTI LI AT,
Tty 1.7mm D gap ZEU, 25008 BHE TR, 3&KL
Y gap 3mm ## 2% 7z, —F, Double Loop T3,
1500 g £ T, BIER2ZDT, 2000g &F B
,0.3mm OB % 1 Zﬁb:%&bf’ % 72,3 mm O gap
33T, 3000 g BLETE®H 7z (Fig.2), Urbaniak®
mthm/b®%f%ﬂUt%kﬁkmﬁéﬁﬁﬁ
1500 g BBETH B LIk TW 32, K)o vEkfni
Double Loop ¥ T3, 1500 g & T3S Db %
Rdlerolz,

(EZ) Pruitt® 3RESEHOBEEFB VT 5008, 1000
g % 40000 EIREER %5 <\, gap BEROEEI
DBTKELTWw3, SEOERTIE, HERSEDH
s, S0EAHE Ly, RIHEEhERZEEL -
BE, IVEREOEHTORNSILETHS D,

ES 3

DRSO IR T A R L S OMIGR

BEgcE, BOBMESRHEEL VI EL, BHLE
F1EEDZ LD, WOIEHAKT 2 2 DORMEPRD &
n3, Ldl, ¥OLIRBESETY, BHMT
HHIEEIHEY &5 B2 BT, Double Loop
13, core suture S ORI T 2 @R B/
YrO—VTEDLEWLIFHESHL. ChEFHL T,
BroEFERCBT 5, BESEOBEC DWW TRE
L.

(M EFE) ROTHEEDHR %A, Chiasma £

SR %YL, Double Loop th%1T- 72, &M E
R BrERAGL, BEEET 2EME 50%, 75%,
100% & L2320 7 VEERL, BEE I X 51T
fHE e BEPHERT 2EBEOBRIC O VTHRET L
(Fig.3). ik 1 ATHROHL, BHEAFEL 2.
($E55R) BOWE O 50% 108 L -8R, R’ DFEgH
4174g H Y, ZhiL, FIEHRE L, BEEERORS,
39558 EDRICHEBEE*REb Lo, —H, %8
TH, 1RPELLRAIDET FD, Thix, BY
BIECR-Tc b DEELONS, T, 100%BETIE 1
KEBRWT, TRTC, BSEEERLEEZOND
(Fig. 4), B3> 2R, BEEOXREEL,
WELTBY, 5ol 0RBRCBYT, kil 2
BEENTL B, slip out MEETADH T,

x B4

: Micoroangiography i & % # T ¥ & Double
Loop 0tk

(i) ROBEREBEHRONETFCBNT, BEYS

FIAREPT T, BTE LR 50%3F L 72 Double

O& @ )

Grlpplng Area

- o @

50% - 75% 100%
Fig.3 Three Models of Gripping the Tendon at Core
Suture Portion

gram Average
6000 T | 4174.8g s

5000 1 == ]

4000 1

3000 1

2000 1 Necrosis

1000 7 J
75% 100%

Fig.4 Tensile Strength at 3mm Gap ; Three Gripping
Models at 1 week after Tendon Repair
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Double Loop ; 50% Gripping
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Fig.5 Microangiography

Loop #&#1T»7:. 2B %7213 3 B BEL, Bk
NNTYI L 7o, YIETR 72 7285 i ATl ER AL T IE R EIAR
LD, A% 1000 BALEHOZ 72 37T BEOMBERT
ERULE, 10ESRLU-81% 250ml A LR, &
B, BADRER, %Y1, 050 58HI5E
BT 5 e THELLY, BABE—HBVL I ®, B
FWOHEL, 20%F0e ) i T LEABEE L2, B
Etk, TRk T, IBFMAMEMEL, 50%, 75%, 95%,
100%, 100% 7 va—nizT, #heh, —B3 205
KEIT 2, Bk, 100%_¥ i 2 BEART:
%, 100% Ry PRy ARy L — FOERES
Wi TREZERALL, EREERL, BRE®A &
DHFEEES L, EEEMETREL .

(#8) Double Loop 1%, ¥THE LKL T, &
Bu, FEAAOMITERD I (Fig.5).

(X)) BANNERFEREELTHB Y, coresuture
YIS OME#ERL TH, HEIEEEANLT, &
SIANDOMFSFEINDEELLND,

% ES

GROFEM) RIBEBREOBHMCKREIERFSNS
EEZoND, Tobb, FREOFEMBMETIZ N
358, HPREOERILEEHCLY, B iwL
TEVHBOERAEEREEZ LR B, LL,
Urbaniak® OFBRw L hi, RV X710 ED, &6
WIS WA F -V EAVLIEES, REEHRINY
TAFNVED BB PIZFRVE, WfiEs HETAKEL
ETL, RVZATNVERBEDOENTH>I2E LT
W3, AF—NILL ZRBEDOHE IR ELT S
&, RDEOLOCEETI> T B I EBHSN T
B0, Z0LInHREEOEHRELRIDCEEEYSB X

IETHDEEZOND BB H1990 f£E HEF D4}
BZSBTo> 7 v 7 — b TRY, BRESCE, 4
OryMRe%emELELAVLENT WS, —7F,
Strickland? 12 & % 1985 ED 7 2 U H F D Elg L
BANORKD7 v r—rTlR, LA, RVZAFIL
7 £ Braided B EB 5% EH S AVLERT WS,
RYLZRXTFNWVIERARTH B0, RO\HBEL,
ZDD, BELIEVEWVSITEANSL, 2Ok,
RY T ATV, BEHLBRESHRCIRALZVLEVZ
%. Z0A, Double Loop ¥ 13, # Fik# Modify L
LD THY, REVHETHL LI BTHEOHE
D—D2EEPLTED, RVIZAFNMCLBRBBEW
BMWTWdEEZONS, 7, RUZAFVERL
L&, BREBUL I, Hwadt swkars
FHDLELWONBILLY, BEVLEETH- 7.
(HIE) RV Z AT VEBOREELZHREVESD
T 53, Double Loop D & S WWH DL A
LREETRY, WESRSELLEL T, KEOEEM
LI ENTFEIN, 2EFHHAWB I LN, FOB
B, RE2BRTE2LOTHELICDO0TIE, &,
BREE2BET2bOEEZONS, 1213, Buid<ikw
o3, MR T, BOSERRE RS 2L ED,
B mwREREIA LD N Rp o, £, BE
BEDEKERDWTIE, zone 2 W BWTIEATE 18T
WOHT & &, BEEIIE synovial fluidic s » T
FRzE3NTWEHO0EL, WHHLOBERTHD,
AR ik & CCRERIGHTRL X WO HIRER D5
7z,

(mf7) Bunnell &2 & J o 2 BB E LD T 5
&I RREEE, BREEBROERNZETY, Bom
TEER & T, W 1IBATIIEIDETFT 2L
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——> distal

Avascular Area
Fig. 6 Microangiography

ENTw3, LHL, i 1 B0 Double Loop DR
7, BRERCEETLE, BEEROES L
LT, BT 28Dz -oiz, coresuture D—FETH %
Double Loop g3, modified Kessler ¥ & v & B0
e DT 50, ERERCEETLE, Th
Wk B ESLERE IERES S O, SN s g
D, EEEmEAiAE, #ELOmMEEAL T, miTh
RienbdeE 55, KT, Double Loop ¥
it, BOEEOK S-40RBEFUFIZ LI T
w5,

(IERER) B thoBs e e L T, miToZ Ly
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Experimental Studies on Prevention Effect of Adhession Formation
of Hyaluronic Acid in Flexor Tendon Injuries

Miho Kimura, et al.
Department of Orthopaedic Surgery, Sapporo Medical College

The authors investigated the prevention effect of adhesion formation of hyaluronic acid (HA)
in flexor tendon injuries by using experimental chicken model. The FDP tendons of the [II rd toes
were cut and re-anastomosed in three different surroundings such as outside tendon sheath, sheath

excised, and sheath excised & injured condition.

After suturing the FDP, HA of three different molecular weight, 202 x10%, 96 10¢, 46 X 10¢, was
dropped on the tendon suture site before closing operation wound. Gliding excursion of sutured FDP
was measured and the degree of adhesion was evaluated after 6 weeks after operation. As a results,
HA showed to prevent adhesion formation around the repaired flexor tendon. However, degree of
adhesion prevention effect seemed to be influenced by the surrounding conditions tendons were
sutured, and the molecular weight of HA used in the experiment.

##

t 7o vE (LUF HA) id % oYEn - £ B E
RElT, MRENMEOERE L ASORHIER (b)
RRWEANEIER (o) M\fER (d) RXFRsH2
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OFERFIL W HF @ L DEZH» S, FOBKIGH
LEASNTWS, FORiciz HA s L /ERE
hrriF@mlTtwasREbBAIND S, £ R
BERELNTHREVLY, —JEE0 HA O53HE
BkoESC LD, FFEOEL S HA BPTHENCAE
B3Rz L2 ko/"7 Lal, SFEOEVHIE
BHLEHRICOL R 2EEERIZL TV 2T E T
HThs.

SEbhbhik (1) BEGHSB AT 2EH
ERORELOE 23 HA OIEH LI Wi ic 5 B
252 T2 (2) HA O FROE W SEE LI
Wik BZREEELTH L EHBEKNT=T MY &
AV TEBERET > 7,

MH s L UH*

) EB3»B0RBVIRYERAV, 75 5—
VERBY R T o 70t MTREPEE LEHOE 3 B0
FDP OYiiss &£ 51T - /2. FDP 0¥IHri DIP B
L~ TfT, B0 V—FF 4 uriBn
THRTECTRE L, BRBEREIR 7y 7T o—
ZTHT3IBEEEL DL, BEESHEFLI. M
#HoBEBCEMEERL T, BEHEESHIEL TR

Key words : hyaluronic acid, flexor tendon, adhesion
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HA : Hyaluronic Acid
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Experimental Study on the Tendon Adhesion
—— Effects of Tendon Drying on the Adhesion Formation —

Yasuhiro Yoshikawa, et al.
Department of Orthopaedic Surgery, Sanokosei General Hospital

Many attempts have been made to inhibit the adhesion of the injured tendon, but the effects of
tendon drying have not been reported. We performed an experimental study to examine the effects
of tendon drying on the adhesion formation.

Materials and Methods : The third digits of 108 broiler chickens weighing from 1.2 to 2.0 kg
were used. The semi-incised FDP was left exposed for 0,30,60,90 min. in the room (temperature
24.0~26.0°C, humidity 50~70%) . The digits were immobilized for 3 weeks in the two types of
fixation ; (D Boxing Glove Position (BGP, permit tendon excursion) (@ Tension Reducing Position
(TRP, block tendon excursion) . Macroscopic examination, measurement of pulling-out weight
against the adhesion and microscopic examination were performed at 3 weeks.

Results :

1. Macroscopic findings : Exposed tendons became transparent from margin and semi-incised
region to center gradually in drying (Fig.1) ., In the TRP group, drying for 0~60 min. formed
Type 1, II and Il mild adhesion in 57% and drying for 90 min. formed Type IV and V severe
adhesion in 80% according to Classification by Yuzawa (Fig. 2 a, b) . But in the BGP group, drying
for 0~90 min. formed Type 1l adhesion in only 7.5% (Fig.2c).

2. Pulling-out weight of the tendon against adhesion: Only the TRP group was measured.
Drying for 90 min. devided into the high and low groups (Fig. 3).

3. Microscopic findings: Collagen fibers and surrouding cells were reduced in the drying
tendons (Fig. 4), In the TRP group, fibroblast invaded into the semi-incised and drying region
severely particularly in drying for 90 min.. On the other hand, good intrinsic healing was obsereved
in the BGP group (Fig. 5).

Conclusion: Tendon drying increased the adhesion formation caused by the gap formation of
tendon in the TRP group.

Key words: experimental study, flexor tendon, tendon drying, adhesion formation
Address for reprints: Yasuhiro Yoshikawa, M. D., Department of Orthopaedic Surgery, School of Medicine,Keio
University, 35 Shinanomachi, Shinjuku-ku, Tokyo 160, Japan.
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Studies on Adhesion Formation of Digital Flexor Tendon Injuries
—— Analysis of Collagen and Glycosaminoglycan —

~ Kazuo Itoh, et al.
Department of Orthopaedic Surgery, Sapporo Medical College

There has been reported to be two types of scar formed around the sutured site of injured flexor
tendon, so called favorable scar (Fa. s) and unfavorable scar (Unfa. s). Biochemical analysis between
their difference was reported about the type and the pattern of reducible crosslinks of collagenV? .
This study was undertaken to gain further insight into their difference by glycosaminoglycan (GAG)
analysis and ultrastructual observation about collagen fibril.

Material and method

White Leghorn chickens aged 3 months were used. At the level of PIP joint of the 3 rd toes, flexor
digitorum profundus was cut and sutured by end to end method. The sutured tendon in one group
was laid in subcutaneous tissue outside tendon sheath (outside sheath group: O. S. group). In the
other group, it was laid on bony floor with tendon sheath excised and the floor being injured with
blade (sheath excised group: S. E. group). The toes were immobilized for 3 weeks and chickens
were sacrificed at 3, 6, 12, 24 weeks after operation. Samples for analysis were selected by tendon
excursion rate? (Fig. 1). The GAG contents and composition of each scar tissue were determined by
two-dimensional cellulose acetate electrophoresis®.

Histological specimens were prepared for electron microscopy by the method of Scott*.

Results

1) GAG analysis: The composition of three GAG fractions became different at 12, 24 weeks
between these groups. Hyaluronic acid was relatively high (about 65%) in O. S. group (Fa. s). To the
contrary, dermatan sulfate was relatively high(about 55-70%)1in S. E. group (Unfa. s) (Fig. 2).

2)  Ultrastructual analysis: The distribution pattern of collagen fibril diameters was different

especially at 12,24 weeks between these groups. It was uniform in O. S. group (Fa. s), and dispersive
in S. E. group (Unfa. s) (Fig. 3).
Collagen fibrils gradually increased in number and diameters but showed the tendency to reach
constant point at 24 weeks in O. S. group (Fa. s). By contrast, collagen fibrils gradually increased in
number and decreased in diameters but showed this tendency to be continued beyond 24 weeks in S.
E. group (Unfa. s) (Table 1).

Key words : tendon injury, adhesion, scar, collagen, glycosaminoglycan
Address for reprints : Kazuo Itoh, M. D., Department of Orthopaedic Surgery, Sapporo Medical College,. Minami
1, Nishi 16, Chuo-ku, Sapporo 060, Japan.
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Conclusion

1)
favorable scar and unfavorable scar.

2)

F U &

ERSRIEEOBERCRET 2B, BEL
3> Favorable scar (LAF Fa. s) L BBEEL I < \»
Unfavorable scar (LLF Unfa. s) 3% %, @EDE
EZAHRIC DWW TAES IE2 7 -5 >~ ORI &
BIEMEEAN E TV T OERPHJEL T, &
B, bhbhBRICEREFVER VI T —5 #Hi
DFELESENREL 7YV a2 /70 hy (UT
GAG) O EIT > DTH]RET 5.

ERMEC Hik

E#®3»RoABrrRy (§) 2Rw, BRY
53V CHEBRRTTY, TR 3 HeRERETR (AT
FDP) % PIPEEi L THIkiL7-H &, 6-0 74 0%k

There are marked differeces in collagen and glycosaminoglycan composition between

These differences become evident after 6 weeks post operation.

EHOEBTERETREL, 350 RS EEmL 7,
Z OB, BiE & FIICIREY S DA > T Fa. s
BT A B B Unfa. s R AT 2 BBYIRE O
2B CFEMRIERIT - 2. WKW, Koy v
so—76T3EMEEL, F OB EEmEREFFL 2.
%3, 6, 12, 24 BEICENZTN 10, 14, 15, 117
FTOEKL, HiEEEROFE CTREBELAIEL
7z (Fig. 1), Zoig, BRETEMRORESRE v
OB LIz Fa. s DR E LA TWR DL
LT, BELIHOBBHERIOBULDOLDLEZD
BHREBR ZEN L 72, Unfa. sOBEP L {HIT
wWBLDE LT, BEYIREED S & RBEBEMEL 70% LA
TDbOn S ZFOERHER 22N L 72, EFL &
FRAEB T B WLT OS2 o /e,

1) BERAST GAG OAE(LEHOH

BEER U AR, ST Y VIERTHEL, B

Tendon Excursion

§ outside sheath group
ISOW E sheath excised group
§ 100 7 Im:us
S (90 l . T
x o
e‘ M ® 79%9¢
5[@ Ml
50 4 5377
0 T T —
6 12 b7
TIME ( Weeks )

Tendon excursion was determined for the ratio of gliding distance of the 3rd
toe(operated) to that of the 4th toe.

D3:gliding distance of the 3rd toc
Da:gliding distance of the 4th toc

Favorable scar was selected from outside sheath group.
(Tendon excursion : more than 90%)
Unfavorable scar was selected from sheath excised group.
(Tendon excursion : less than 70%)

Fig.1

— 101 —



216 F B M £

b v ABEEAERLETSE L, ’iz, 20
SNLREE, FTAAVBLIU S0 —ETCHEL,
GAG %187, Bon7:GAG K, ENTO—AT &5 —
PELET 2IRTESKKE) (8 cmX 8 cm) E1T\, 2
wit~wy 7 ETRE L 2. & GAG OERSHE, B E
DEARy VEFrvy b A—F— (BEWM o< b2
¥ v +—CS-930) THIE L2 GAG w33 % 8%tk %
kbte, i, EERTHBEE 4BE VHERL, &
BHES L EROBRETRY - 4T EiTwar bo—u
ELTHmRL 72,
2) FOEAABOMBENERE

BREESHIBWT, BLZORABOBRMERT 5
& L TERL, Scott” A & b Cuprolinic Blue
% F 7z ‘en block” ef8 21T o7z, LR White (o /@38
LR 2 FR L%, BB 2 THREL, HI
H-800 Z BB FHEMEC CREL 2. £EHSITL
FRRCBOEAMBES L CUTRIMIES2Zh 2 h
Fa.s, Unfa.s®EF & Uiz, EBOEE LS 2~ 3
oMM LRV, REMCNT 2XKEOHEE Y
Tol:. BEB»SEED 10 a%2FY, IHEOLX
THE S NI G0 BRI system & THHTL 7z,

(W/W %) W /W %)
100 100
50 I 50 F
IIcm
DS
v HA
0 0

ik ES

1) SRS GAG 0&b2t54r (Fig. 2)
BRSO GAG O#ER L, Fa. s(lREs 1 8¥), Unfa.
s (B¥SUIRRES) » it 7o o8 (LAF HA), o
FoAF VBB (LITFChS), Frey v Rl AT
DS) 3L DI SR T, L L4 GAG ix
TAMBEDOE GAG ORI 12, 24 BE T A & <
L Twiz, 2%, W&k3, 6#8ETII HA, DS
REHEOBTREREZRR DAL, LdL, 128
BCid, FasOHARBRLOBWERLED, —7
Unfa. s TIE DS 8 2% b DEWERSED T Wiz, &
OEAE, 24:BETHZEDLS Y, KR LTCFasT
HA 3@ {E% 5o, Unfa. s TII DS 35 E% G T
Jo. LovbWEEs b GAGHRBER F THEE 13X
L ERONEETTHo Tz,

2) RRARSOMBENERE
a) a7—¥ VR oS4 (Fig. 3)

MRS ORBFOHR »# 5 &, Fa. s TR&E%
JEU T 45~55 nm OWMHERO L OMBEHE L, oD
gdh/hadotz, —F Unfa.s T3, 6:BETIT 60 nm

3 6 12 24
TIME ( Weeks )

outside sheath group(Favorable scar)

=N\

TIME ( Weeks ) ®

sheath excised group(Unfavorable scar)

SN
= AN

normal subcutaneous tissue

The composition of glycosaminoglycan(GAG):
The composition of three GAG fractions became different

at 12,24weeks between these groups.

Hyaluronic acid was relatively high(about65%)

in outside sheath group(Fa.s).

Dermatan sulfate was relatively high(about55-70%)

in sheath excised group(Unfa.s)

— 102 —



3000 3000
W
6w 6
2000 | = 2000 1
zE E
Dy =)
= =
t [~
g 23
£
E £
3 2
= [~}
= 1 = 1000
B 5
= [
o I| ||||Il- o
20 35 50 & 80 95 om 20 35 0 6 80 % am
Fibril diameter Fibril diameter
3000 3000
12w 12w
o 2000 A « %00 1
~E -
2 E
= =
2 2
E 5
= g
= 1000 = 1000 -
H 5
& &= I
0 g -“I Illlw — o IIII |IIIIII -
35 nm 35 0 [S & % nm
Fibril diameter Fibril dlameter
3000 3000
24w 24w
;E 2000 | 5 2000
o =
T 3
2 2
E E
£ 2
= 1000 = 1000
z 5
m E | |
; -ll | I||n.- . .II,, ,Illlllll-
20 35 0 65 80 95 am 20 35 50 65 80 % om
Fibril diameter

FIEEPRIBY ORI BT 2R B4R

outside sheath group(Favorable scar)

Fibril dlameter
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The distribution pattern of collagen fibril diameters:
The distribution pattern of collagen fibril diameters was different

especially at 12,24weeks between these groups.

It was uniform and the most frequent values of collagen fibril diameters

were ranging from 45 to 55 nm in outside sheath group(Fa.s).
It was dispersive in sheath excised group(Unfa.s).

Fig. 3
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ABOBHEEDOLOBELE S 2 E R FRIFEAEL
dadpoiz, Livl, MEER L R DANBEY 21E
DFMENHBL, I oD &k E (R AEEA%TL /-,
b) BAEMHD D374 s (Tablel
A)

128 & CREH L LRIMERERU 72, 24 8H
bk Fa s (B EE) ClBESETRD L b
S—EDEHESE CMHEAERL TL 0L T,
Unfa.s (BSYIBRE) TR L LTEVWIEIMERS %
AL T,

c) 27— UHIRHEE (Tablel B)

6 E T Unfa. s O HERIX Fa. s KD EHKRE
WEERL Tz, L LIBRER S 2H#y, Fa.so
MR I —EOMEE BN 2R T OINL T,
Unfa. s OfEER IZRE /NS e B[ ERL T
7z,

Z

SRS D¥RE S blb T o I RBRER
b¥ 3k, Fa.s ¥ Unfa. s DBV OWTLUTDO
MES LR T,

=

s
zeE

#

A - fth

OmEOEWFHIMERE, M6 AL RS LESH
Wb,
@Fa. sRINBIS—» 065 L U0 HA DED 2EEH
iV, 37— VIR OB S Hbeegtg—T, 12
EEBE D & BRI T 2 EE 5 5,
@Unfa. sl BaZ—4¥rBLUDSOLHED 2HE
B, T 7 =7 VR OBHE T RENK L,
BRI BN T B 2o D IR BT BT BEL T
WERNC B B,
—fRICBIBRERICB WL, TS —5 >
2, BECR I B 7 - UMLK ERE NS, —
B GAG 2w T A5 L, FIH3, HA 2388, 15
EORTE £ b ChS 20U, BEIc A 5 & DS A8
HEWHEIML T3, SEOWMRET, BCEEO%RN
WA>TWw5 24 BB Fa.s D% A% &, HA D
GO LEEIRBICHEIML T, —HF24BED
Unfa. sTRDSHHE WML Twi, Fa sk
Unfa. s & TEBIS IR 5 7 770 ¥ X THRIEDE
TFLTWBIEERL T,

& AT, fetus DR D BIBHEIRE DRUE T3,
adult LR DINBI 54> HA OEEBEHE

Average number of collagen fibril/10"*m? ]
(Mean=S.D.)
Weel ]
eeks g 2 o4
Group
tside sheath -
R gy il 123.5+20.0 153.6+28.7 146.9+40.3
(Favorable scar)
she'ath excised group {15 4967 (Y S0 sy Sk
(Unfavorable scar)
A
Average diameter of collagen fibrils
(Mean+S. D. nm)
Weeks
5 oo 6 12 24
Group
outside sheath il
e o 49.10.68 56.20.78 56.3+0.88
(Favorable scar)
heath excised
Secbl ElRacs gD 59.0+1.0 55.6+1.19 53.9+0.35
(Unfavorable scar)
B

A: Averge number of collagen fibril per 107?m?:

B: Average diameter of collagen fibrils:

Collagen fibrils gradually increased in number and diameters but showed the tedency to reach
constant point at 24weeks in outside sheath group (Fa. s).

Collagen fibrils increased in number and decreased in diameters but showed this tendency to be
continued beyond 24weeks in sheath excised group (Unfa. s).
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WIHREY N EahTws, BABCERENS Fa.s
rEBOMEERL TV 5 2 L K,

4@, Fa.s & Unfa. s OERZIHEITI 2 &
&0, MEORRMARE, 3~61BF T, FLC7o
LRERESTHE I EDH 57z, Ll 12~24 B
BoTi, BRoREROTOYAE:ESTHE D
EDSTRENT:, BN ORISR OB, HAMAOBEER
E%%ﬂﬁ%b:b:@é%ﬁﬁ, ¥ VHBEABEORESE 2

TEEoT, BHESNSREOMREELT 22
t#ﬂ%ﬂfwé Haix, BAECBVT, BEBAE
W HA R CHfaAMORE+Ebse2 LT,

WS N ARRABROMEREE 2 SN 5 ATEEH:
bﬁ)é ERRELTW3Y, RN ORE R
EBI LR E-T, MMEESCERTES LI,
A=V EEERTH I EDBERDL EEZ DN
3, MR Xy —YEFESEEHEFICOVTI,
SHBERELTHELWRETH 5.

k3 & o]

1) Favorable scar & Unfavorable scar iZ, it
6EEME D & T DOERDBOVERS »i2ix 5.

2) 7= DR - BE - B BERE S
Das 3 /70 h OB S b TE O scar DE T
BERETH B,

X oy

1) HEfZ %?E}E”’“flﬁifﬁ 5 DR B 5
HIFTE (5 2 ). HFREE, 6 [ 481-484, 1989,

2) HEMZ fth: ?Ta@ﬁmiﬁ?ﬁ FOMAE T
LW5E (B3, B 5 BHRNERABE SR
Hmiilis:, O, 1990,

3) MFRZ i EERGRBEGORE MY 2
T3E (36 6 #)) . BEIZAL AL, 29 0 1289-1294, 1978,

4) Scott, J. E., et al.: Proteoglycan-collagen
arrangements in developing rat tail tendon.
Biochem. J., 195 : 573-581, 1981.

5) K. R. Knight, et al.: International Meeting
on the Biology and Pathology of the Extracel-
lular Matrix., 1991.

6) FEEME v FEBHRAGOEHR B L
Fre7rarBECEEGE 2H). HFESHE,
8. 438-443, 1991.
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FRAHTET 35 1) 2 ISR B2 L SRR A DMt

HAR S SRS SR
7 E Tl - A T X

Tenosynovitis of Extensor Digitorum Communis and Extensor
Tendon Rupture at Wrist Joint

Tooru Date, et al.
Department of Orthopedic Surgery, Kumamoto Rosai Hospital

We treated 20 cases of tenosynovitis of extensor digitorum communis at wrist joint and 6 cases
were accompanied extensor tendon rupture caused by agricultural work. Tenosynovitis of extensor
digitorum communis were caused by overuse of the hand. Many cases were treated conservatively.

It was suggested that extensor tendon rupture were caused by mechanical attrition between
tendon and extensor retinaculum and metabolic disturbance. Histological findings of the tendon
stump were 2 types of degenerative change or chronic tenosynovitis. Operative procedure were
synovectomy and tendon transfer (mainly EIP tendon transfer) and got good results.

B e, FaRld R TH 3 BME AR S B

& L e
- 5 & ORIFEEHE TR L 2 (Fig. 1),
FIEOBEOERLFERE & 2 & h 2 FHEEHROR OfeHRERA > bOEEE 2 H, L 4pliT
TEIRER 2 SR & 2 s D IR EC D v TR 2BlE EFOEFIFEEL T, FRE U TRERE
ERAOYAR B L b OTHBRIBEG IS D RE LRIk
o) £

BUIBSF (EF 7, EF 1) LH 12813 F 5
F10, £F3) Thotfe, EFFI9FT0S 15FTHE
BASFTHo Tz, FEFR, B L THBE 1341,
RBECHB 26, RR24), RS2, HEMLFT
Hot,

b ES

ORAEHHR 2 WA DA DOHE XHEAK, BHkE
W& B IRTFRYIEIRE CRE BB L 72, = -
HEBIE 29 7 20t T BAE ¥ O %A FRARTE 81 0 AR Fig. 1: 29 year-old-female

=

s = - N " After agricultural work swelling and
BREAIE L SRR L, PIRMERE, X 5L s

pain appeared at wrist of dorsal side

BRER CHTFREERE 4 KEE PO b U7 ERE

Key words : extensor tendon, tenosynovitis, tendon rupture, wrist
Address for reprints: Tooru Date, M. D, Department of Orthopedic Surgery, Kumamoto Rosai Hospital,
Takehara, Yatsushiro, Kumamoto 866, Japan.
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Table 1
[ s 1 2 3 4 5 6
Age, Sex 3, F SLF 54, M i4,F 46, M 30.F
I Cause Agriculwral work Agricultural work Agricultural work Agricultural work Agricultural work Agriculwral work
Tendon | EDCII Complete rupture | EPL  complete rupture | EDC Il Complete rupture | EDC (il Complete rupture | EDC Il Complete rupture | EDC 1Ii Complete rupture

injury

EDC 11 Partial rupture
EDC W Partial rupture

EDC IV complete rupture
EDC ¥ complete rupture
EDC Ill partial rupture

EDC 11 Partial rupture

EDCW complete rupture

L
Treatmen:

EDM ransfer

EIP transfer
PL graft

EDC W

side to site suture

EIP transfer EIP transfer EIP transfer

EDC: extensor digitorum Communis EDM: extensor digiti minimi EIP: extensor indicis proprius EPL: extensor pollicis longus PL: palmaris longus

B

Fig. 2-A: Case 2

Fig. 2-B:

57 year-old-female

Preoperative finding showed extension

disturbance of thumb and ring finger

Operative finding showed degenera-

tion of the distal stump of the ruptured

tendon

BRICERLTIT L3 ThoTe, WL L Tids
BOBEHBRIEC b & 5 0EHTIERHRET 2P0
T2o7:, BEIRBIFCEN 6 TMP RSO 15 HERK
HEBR L iz 24 full range O EEHER & 157
(Table 1),

AED 2 D 57 F M TRAEE OBRE TSI o &
TR B 2 D BRRCHFHERE OMERS 2 HIR
LT ERizodkEe L, VRIRmsnd, X &L
SH ot MihATR E LT REREEHE, BYE

Fig. 3:

Case 2 57 year-old-female

Postoperative finding showed full

range of finger movement

INE{R IR O 52 2 i B CIRMTIR ISR R D A4 CRE
FREZ Lo fe, X, FiEHHR T2 cTH
Hits @I 3, 4 KEOEBEC GEEOEBIEN R
7z (Fig. 2)., wm# e L CRERHEEpRI I RERE
fRESIBREAT U B SR o I R R A % 1T > RAT
HHERTH- T, (Fig. 3),

FEGI 6 D 30 F it TRIFEOBREFHEER OBE
RERBL B 2 D2 AT HHERE OMBEEL HIR
LT &b YBeRes L, FRRmske, Xtk
B kot WHARE L AT HIERIsMmk
D5 W ECRE D AA W 13 AL 1B T Pk & s
LT, X, BAREEOEE L ED7: (Fig.4).
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B

Fig. 4-A: Case 6 30 year-old-female
Preoperative finding showed extension
disturbanse of middle finger and ring
finger

Fig. 4-B: Operative finding showed that the
ruptured ends were connected by
synovial hypertrophy

FABFRI BITR OB R L T D U ok
Ll Ul KB ES D DIEHREEEL T
7o, Wb Y R AL E L CBRE O REMRS
WSk D @MEREL L EZ ond (Fig.5), HEEL
TR E R % YOk U BB s A R T U Je. ik
BN & U CHIERTE & b MP i 15D ERE
TEBLUALWHEEFE CEFMELZSERALTYS
(Fig. 6).

& =3

TSR AL FIEOE W WD IEEHRB L F
HEFOBERCL > THMHETI2HDEEZSNDYH
BEBEACHE BORBEEL 2 0EB I HLb0L
Boni, 7, EEGHRBRBEPRED > FHE LKL
A R L TIT { EHE ISR &
FOBBIITIEAN LDEIBI>TWELDEED
NV dEE E LT RBEERIEMHER TSR DR,

IR AN

Fig. 5-A: The distal stump of the ruptured ten-
don showed degeneration and non-
specific chronic inflammation
(Hematoxylin and eosin stain; x 40)

Fig. 5-B: The excised synovium showed non-
specific chronic inflammation
(Hematoxylin and eosin stain; x 60)

HIG L E 2 5 2B OBEIRE CHEER & ORIk
BOHHMEBETO R EEZ L, MRABERL
BRI EHR L0 Eh o7, RAC I OEBICH
TAHERELBNEFHTELLDEEbN S,

k3 & o

ORI EHIR 2 BAORERRE L LT RFEIFEL
TECLZFUEHERNE 4 KEOEELEEZZ 50
7o, R E U CERENEE CREARML 72,

QeI R R E 4> L O REEEE £ & FiE0
BEOFER IS BB & OBEIC X - THE
LizbDEEZ b, MBFMCBRNREIEERR
DHDFE EBEREERRTHEED 2 2D5 4 79H
57z,
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& £ X @

1) {FEEESL fib FRE T EDC oF TEHHE, BXKE
FETE, 22 446-471, 1974,

2y Takami, H., et al.: Ruputure of the extensor
digitorum communis tendons caused by occupa-
tional overuse. J. Hand Surg ., 16 : 70-71, 1991.

3) AR i FEROMBEIORE L EE BN
£, 20 :659-664, 1969.

Fig. 6: Case 6 30 year-old-female
Postoperative finding showed 15° exten-
sion limit of middle finger and ring
finger but no problem to daily life
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{EBR M BEHR 28 DIaFRRERR

TR TS

N OH OE M-fT M OE B
REAFEF PRI LR

moHF K-EE 25

8 Cases of Suppurative Flexor Tenosynovitis

Masakazu Murai, et al.
Depaetment of Orthopaedic Surgery, Yukioka Hospital

8 cases of suppurative flexor tenosynovitis were reviewed, and we investigated some clinical
problems. Seven cases were men and orie was a woman, from 23 to 75 years old (mean 49 years old).
There were previous injuries in six cases, but two cases had no previous injury and complicated with
diabetes mellitus. 6 cases were treated operatively and residual two cases conservatively. Infectious
tendon sheaths were explored and drained in all operated cases, and irrigation catheters additionally
placed for closed irrigation in two cases. In conservativery treated cases, intra venous administration
of antibiotics was done.

According to Flynn’s classification, results were good in two cases, fair in one case, poor in five
cases. In poor resulted cases, there were two conservatively treated cases and delayed operative
cases. In a diabetic patient, though it was not necessary for him to use the insulin before the
infection, we had to use the insulin to control diabetic conditions during suffering from the suppur-
ative tenosynovitis of his left hand.

Immediate surgical treatnent is often indicated and prolonged conservative therapy brings to
poor functional result. In the diabetic patients, infectious complication increases the insulin resis-
tance resulting in vicious cycle to develop infection. When a diabetic patient suffers from the
suppurative tenosynovitis, it is necessary to use the insulin for control of diabetic conditions.

& C & I fiE A
IR MR A 1, RENCEYIRBI 1T Z o5

1988 E L 0 1991 F DR 5 L 7o LI R &

BCTHHH, TEYILEED T EH R
B U CEEAL L B SEEEEE R R TG H 5.
WRICEER L 72 8B DL T SRR ICIEN D -
TREGIDSH D, HEEE L ORI S L RRET BTV
ET 5,

13, 8WITH -7 (Tablel), Bk 74, i1 Fl,

FEHF 23 ED 75 (F49F) T, BRI
B12BX02T2 A (FH728) Thh, ik
5 341, HEE - ARE - ErnfErheh 14T,

FEAELIH - E1HTH- e, SMERER, BT2Y
D6F, MHHD2HITHD, SMEEOE b O
BEBE L THREEAL W, AMEELET 36

Key words : suppurative tenosynovitis, infection, flexor tendon, diabetes mellitus
Address for reprints: Masakazu Murai, M. D., Department of Orthopaedic Surgery, Yukioka Hospital, 2-2-3

Ukita, Kita-ku, Osaka 530, Japan.
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Table 1: 8 cases of suppurative flexor tenosynovitis

R. K. 59 M It. hand

cases |age, sex| affected finger or hand complication history of previous injury -‘
1. H. M. 75 F rt. ring finger none #(stiking a splint)
2.K. E. 51 M rt. hand “DM —
3T. Y. 37 M It. middle finger none +(a cut from a glass)
4. H.O. 23 M It. middle finger none +(sticking a spine of a lobster)
5 M. H. 66 M It. index finger none +(a cut from a knife)
6. K. H. 29 M rt. thumb none +(a cut from a knife)
7. T. M. 52 M It. middle finger none +(incomplete amputation)
8. =

*DM, hepatitis, renal fajlure

*DM : diabetes mellitus

case 1

case 2

case 3

case 4

case 5

case 6

case 7

case 8

Il trauma - first examination
onset - first examination

[T] first examination - healing

95 161

T T T T —1

100 150 200

(days)

Fig.1 The duration of onset or trauma to healing in all cases.

BT, sMBL DI ECOHMIZ L B LD 95 H(Fy
18.3 H) TH v (Fig. 1), RIS BE AR O
S55ZTERLEWOZBULIENTH - .
BER, FMET-o-00M8 68T, 0o 24l
RINEFORSDAITo> 1 (Table2), HEFDAT
BFR T - ERZ, BTN RED 0 BEHE
BLIeDRXFMETZ R > RERTH - 2. FH
i, TR LRELOBETIR & HHBLE 21Ty, 2
B B FiRse e F = — 7 FE L. BIOB#ED
TeDIBMOFMEE L IERH 2815 - 72,

& £

FHMITE O, Loudon ORFHASIE" i D
&, THAM 14, NEA26l, NHEHB3IFITHY, T
NTHERZRCTHETH - 7. RENERET -2
280, BERAERE OB UAESRRT- 857

RHILTEE T & 2o 72, Flynn OFHEFE? T,

good 2, fair 1, poor 5% T# -7 (Table2),

MERDORED AT ILERITHE, REVSHEELTY
WOABPIRGIR A L, TEHIE LT TH g R
WL o T, FNHCERESF o — 72 8B L
TEBITIE, BB OEITIC L 5 EHR O HIENHE
LB OV & i < & PIP B9%1 - DIP BE&5 oo ol
BixgEonhg»oi,

S E L BRIE L D IBR S COMRIR, FATHETH
TR20BLY 161 H (FH63.88) ThHhH, HLEHl
OREDAD 2FI TS0 HE S8 B TH- 72, Fifl
T, MEEREEELOFMECOHMI7TELY
112 A (¥4 36.3 H) TH o7z, FMphcB W TFR
FEAT & 0 e COMBMIZ 12840 49 H (FH28.2
B) ThY, MEFREDLDERTRRSHELD
R E COMBIIR4ATHERZ HTH -7 (Fig. 1,2),
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Table 2: Treatment and results

case treatment culture *stage **result
1H. M. antibiotics only
? poor
2. K. E. antibiotics only
? poor
3T Y. ope. Streptococcus pyogens -
(tenosynovectomy, continuous irrigation) Gamma-streptococcus poor
4. H.0 ope. S. aureus
I good
(tenosynovectomy, dranage)
5. M. H. ope. S. aureus
’ . L [ poor
(tenosynovectomy, continuous irrigation)
6. K. H. ope. S. aureus
) 11 good
(tenosynovectomy, dranage)
7.T. M. ope. Pseudomonas stuzeri
. HI poor
(tenosynovectomy, dranage)
8. R.K ope. S. aureus 1 fai
air
(tenosynovectomy, dranage) !

*stage : Loudon’s classification
**result: Flynn's classification

case 3 72

case 4

case 5

case 6

case 7

case 8

H trauma or onset - ope.

] ope. - healing

161

0 50

100 150 200

(days)

Fig.2 The duration of onset or trauma to healing in operated cases.

BRFGHESERT 5.

ERS8. 59F, BE(Fig.3)., FE3IFEIA3A
CRCERZEFFEEPERCE,, W0 A3
LE xR, FESOVIFEHFRONE *ZF T, sk
WA Tz, 10 A 7 BEF2ECERE2EY
3 ED k) EBFEEEL D FREEREIHE $ CUIR
U CIREDORIE & BERRE OUIER 21T L AR D %
% wet dressing #1772, Fith 24 B THILEERL

CHEERWE Fair TH - 7o, FERN I, [LIRIEREEE D3

FEURTHEAERECMEEL I bo—ranTnik
2, RBERBOMEO Y fu—iZ ] » BEE 2 —
YUY ROE VHABHLBELTELIkD, KE
DEBEHICBUA VA v RLBEY Y bo—
VRJRE & Ao T,

E 3

TLIRTERBR E, B CRETHRERN®RS » B
DEHFCHEDTIREL B S 5 253, BUMOER R
ST ESE, FNREERTY I8LETH L, R1E
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Fig.3 Case 8. The Suppurative tenosynovitis of the left hand.

A, B: Pre-operative status. C: Operative finding.
D, E: 2 months after surgery.
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BOPEERIRZREIE ™ N & B
W OB B —
Mg 'R

Silicone implant X Swanson #3 1960 F-{% iz Flex
ible finger joint % # & & 3 % — & D silicone
implant %FA%E U TLE, SHWCES £ TFOHNES
FrswiloSz L RBLLATHEHS TH- /2. L
L dS S, YT silicone carpal implant IZ¥F & F L
7z silicone synovitis 133F, 18, BHBEHI L T AL
F T M silicone implant iwEE SN T 5, bHE
THEECKI U silicone implant ORI WE 53T
H LY, bbb OfT- 2B & % L4 MP L)
@ Swanson finger implant iZMi3% iz i m» 7 D
BECATHhN T3,

Silicone synovitis MFEHE % BHDIC T 5 7o D EERH
WERROEBE - Swanson finger joint & great toe
implant Z4EA LERIZ L > M7 UE), HEARE
FIRE 20z f-. vy b A BBk 1L stem i@ X
PREHOBHESME LI » LD A SN, JOHE
BCRTFROBER L cyst BEAER & &b B
o, IREARFEOCIERROR SN BEAI

1343 silicone particle & A P EEEABIEHES
ni.

BEERR M (1) #—> Ny 7§ 12 lunate  silicone
1mmm%ﬁk&1$f%%tﬁﬁ%%tbt
implant % 4 BF 0 K E M BB 2 5 2 O silicone
particle & EMifI % &L REEMEN R S h, BUEE
DD &N WEERD silicone synovitis & Z¥iL 7z,
(2) Swanson finger implant &= & 2 MP BEiE#iMi%
5 EDER. BRANCBREFTHBH, vy T v
THRECOT LI BRERS AN, BMERTH
&7z silicone particle iR T 2 BRBELE LN
7.

10 Y2 FERAZEMIZNT 3 Zancolli ZDIEER
IEBRFEEAE & £ 18

* & B OA
£ B B M
= o oE
£ BH % M0

Vo & DBERDFT 5 LBEE B L URH
B OME, ML D ROBECESMORE Y &7
T E ks, MP IS B TR, RO REIGE
D380, BORMZN % E£7 %03, MP Bfict 3 %
FMED D B T Zancolli O FEW D TEMER S
UM TR RS % IR T ATz,

FEPI i & VM=t Zancolli ZRAIES X YIS L, {#
BB % R TR B TYIRT L /o1, AR O centraliza-
tion #ia»h, BEBICKREEET S5 LD, 15
DREFEMEB/ET ARSI E2ARRTNS, bhibh
Y o< FFORBEMD S b CHRIEEE OV £ 758
FahnEfMes LT MP BESioEETR % +49 K
ﬁo 725 2T, Zancolli D FikER W TFEMEIT-

L ERNLE 3B, BE2HI0SBITHD, FilEE
T“&%?@a%?‘RA@%F@a?ﬁif@ﬁ
MiE 6 Ens 11 ETH S, MERSRHAME, BRLF
3#A, RE1FE8»HTH5,

HRE FWEFBLTE, BOREERIZL LB
E3NTBY, FHROBMHLBIFT, MEEREL,
L LS EERNT & - TIRIEOMEEIR A —ER DIE
Bl FBed sz,

EH )y FFRAEMCHT 2HEEERCONT
1, B2 OFEPBRAS T WAL, Zancolli i3RI
At L By 3 DB RIEL, FodhTng
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FPBEECE DB S T B ESIC N U T EEYIR,
BAE 7 & i RER D HETE, RERBEOVIE L Sk
LERBEBOBEEBRNTEY), TCARERLEZ
s5hb,

SE, AFTRDH T VWE SR T\ Zancolli %
EHATL 72 S BN DWW T FHAE T 7. BRI
W REEEN R IF e E B E S Tn iz 08, BERO
B 2RI B L CIRATER I OHRGIRM L 5 h iz
bOLHOEELSEEZONT. SHEORHAOR
EERE AT Tz,

11 SR H 3 RA FiatHRETRIER DR

REEEMATERAN B h F —
i E 8 E
T S
BB OH B
e T
M om o
B R 5 =

1SR Y v~ 5 (RA) OMEITIC & b 2o TENR
WA &7 2 L IR & B L, ADL FEER
KYIT, mOBHMEED W S EESZ S Tw 5,
B 8 ERIC YURITE I % - LREERIIC D R
Iz AL, ERNZ 3G (B6, L27) 3TFTH
%, EIEESIZ 58.5 F, RA FERHARIIE LY 8.8 1
Follow-up HiR1IZF 3 EI » ATH L. FHRER
e (EPL) #iZ (848) i Eindicis(Ed) 04T
MiE B v, o REFIE BN B £ S5
BRZUE N LT, FREGE X2 BT (Bridge
Graft) W TZNZTHOEOMNIFES 25 Fiz, Bk
RBAOIHERE S X 8 I T o . & TAERC BB
T (BAEp, fes), SEIZEHY 5 RERR A0
AYIR L, (BAFHE D5 % v CF Y AE S
U 2RI L 72, R IFE P BIET (N =8) 13+
10° ~46.6", MP Egfidp# (N =8) &—10"~70°,
BRI (N = 19) 13 —8 ~63°, /Mg (N =21) 2 —10" ~60°
Thotr, BEAFETHEPL HED EL BT TR’
REEIR IR o b 2208, SEIEMEOBEDT
MP B R IR DS A S N7z & OBYIH OB B -
7o, CHIIBEROFBRIE T &2 7 TERIGOIRIL
HETHRUHEND EDC TREROEHHED, £
BAL L T2 EL BT L DIEWOTH B L -
bl RECEERERADES I L AEE T

235

IR, &SwHIHRPIEEINFSH -7z, KAl
Fllo> ADL D7z iz 3% DHESIR > T b H ik
BEARFT2ABKYICH S, £/, REFEIRHIR
frpsfEtia 3 Darrach % & 0 B OYIBRO AT
+5TH%. RA OEFTIC & DHEFHmO T &2\ 3l
DBHoteh, BEOWEE B,

RA FiE/ERRETRO 2 FEH
FHERKYEEENE &
X
k=)
7%
3
7 OE #

MY 7w F (RA) 12510 5 FHEAERE 8RN
U 2EPERBR LI DT, FOBRBEEBEETOE
ZanzamE L,

FEH1IE64F DL T, RACREL 1 £4
(Stage II, Class 1), 15 [P BAfTD B B)JE g
THE L2 0 REE, BEVHBERZFIEANL Y, 1P B
BEERM 21T> fe. f@ABESZ ¥ ADL OsE R4 o0
Jo B3, it 5 R L o R (Stage 1D T, RGO
EPL Mg % sk U 7z 7o & IR BRI TH R 1T 5 T2,
2 1 60 F DT, RAEMRIARD 10 £ (Stage
I, Class2) &, HEHEERIEO BE#E B TEE
Ko tled, BOBERT- 7z, FPL i, B0 FDS
E2BATL, T8 FDP R 42U T4 L 7229,
MR R &, FPL & R#§0 FDP, FDS RO W2 L
BAERES CEAI OB % B v T 1o BB SR 1 8
Wb O EHERATE, FodiE0 FDP BOIELSHF
SEoTnFERE, BBERLAORRCLZHD
LEZ N,

[Z%] RABKZOER L L, Mannerfelt & i3
T2 DREEIRNT W50, bbb OER 2 T,
Z DN OEHIR & B~ OREBIE A OF RS L
7o Bbhiz, RA ORBEMEOFFHAICEL T,
FITOHEFD» & F2 ORTHIKT 2 L, BE, &
RO T/IMBIEE C s te. FifiRo@ERICD
W, ANS EROE EBREEALIC & D AEL T
W3, 2EE S I, RA RO fafg e o BE
HIRIEP T T 2 2 Lo, BHEIPBHIOEEM
TENTFTERNETHL LABRTEY, bhbho
EF 1 CREIEBEEOBEH TH ot b b D, B

B=dBB
e
ZO0 bR
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OEELVROBEYBLINETHoTTEEZ T
5.

12 818 CM BASMEDRRE(Z DL T
PG RERITRIEIAR & B =
o B
Mo #
HiREF &
ZEAFREEAE ¥ A
I 75
bhbhid, T ol CM BHEIRE DRERER
&, VERRTR, B CM BIfNER, &5 KIEEL%:
T OBIEEE OB EBERMN 21T > T & 1. 5,
IS DR ERIEL, 15 CM I OB D W
THETL 7z,
FE, BIUER
1) BRI & XERFTR K DV C OMET
345 CM BIEIAE 34 B3 42 B &, MEFEREE 25 &
50 BURT & LLEARET L 7o, F OFR, BRI B R,
MEESTER W5 b DR HAR X b <,
B BIEE OAERIM IHERI T & 725, M XERICHRWVLE
EB3dH > Th ZIF EFBNERER R WERMb H -
Yo, EEEEIREET D BT SD X ED OAZ
1LE@D 7,
2)Hg CM BHESERE o BHAT, RA B 27 Ui, FEEE
20 Mg O3 CM BEEE #1751z, T DR, CM
BIETGERE T RER BT AR T OBE @O FRIEA
D 7 NV—Fwth L TEMBTH D, Capsular
ligamentous system DFE &R & h, BREZEE
ZREYR b D EERlE LT,
3) FRAATA 24 1K, 48 B O EHE CM BIHilE o
HIFF RS D W THRET L Tz, 2 O R, grade DT L 72
b, BEIAF2KCIKE O erosion, RIA%ZFD 5
3, MIEAD & i3 dorsoradial ligament & anterior
oblique ligament O} 35 513 T I3 $KH1R 5 25281
THoTz,
R UEERBRIEL TA B &, 15 CM BIEE 3 IRE
EREBUVEMBERALATLL—BE T, XER
Ligamentous laxity 234:1T L, % OFERMTiE o 52
WHBEHZT ERL, CAPEHsIEEwbY 3
BfEOMEERRE2Eb LT 2bDEEZON
5.

[ I

» T

13 BIECMBEED X BRF -—F—FhFEFOE
BEZD>WT —

ERRTERAR B B 8 %
F x = B
O ®
® WK E A

s CM i OB HiEMERL L AR DWW T
PFRDL I, FHiEToLBEHEOMMOXGGHRL DE
—PFEOERADOHA, BELODVTRNLLOT
WET 5.

Hk o g CM BAETE I CRARERRT £ T o 72 1335
B BRI & AT D 26 T DHTAT O B X AR 15, KA
L OE—FEEOEBEORR LEEERENR, &3
6% Eaton & OFIES B L D DEL T, REBE
B —rhFa oo CM BIET X IE 13 fHE OB 5 @ D
D EASME L BERASEO AR BEEICLTEFAEN
FR—ER L BEA—RAEERD 2. 202 FAD X
Ry DH—FFEOCM BEMfimaiR (a) & KZEE
FOMEEORES (A) REEIL, FEPAE (a /AX
100%) % EF$7 L 7-. Eaton & D53 4E0D% stage = & 42
MR LT, & stage Z & DERAK L X G
BB 5 CM i O, BB O & bk
ERORAN

8 Eaton & OIS & stage 2 13 7 #il, stage
31216 #l, stage 4 X 3FITH -7z, B—hFFILHE
B DB AR LTz, HERAOE—RFFD
bt 1 ¥ 1d stage 2 T 10.9%, stage 3 T 26.8%,
stage 4 T22.2% T Hotz, Bl ~ DR EE T
stage 2 T 32.4%, stage 3 T 36.2%, stage 4 T
37.0%Th -7z, HAIL O BEINOIEPFADH <, B
BN L FFEORBOERSA SR, SR
DIFAL 1L stage A & BANC B E L 2 L
g Lo,

& s OB~ DE—PFFOEREAI L DR
EEMESE L, BEEEEERERE O & HE
&, BE—HhFEFORMICET T,

14 15 CM PAEENREEE

RIRTILRFEESE E %

E B WK 7T

= B E #

B ESHNREEAR B K R &

AR SAT R IR SR & B 8 ¢
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B CM BEF 3 NE & & b UiE LI BIME o %
ER(BIERIADPNTHED, ZOHEE DN
THULAFELLRSEFIZEA YA SRR W, T
B 218 CM BEED, HAl - £X5F - EEHNHFKE
BEETMLI L, BLUFBT 3 MOEHMOMEE
BAE L OHEBFREEOS»CT B I EME LT
TOHEERTo7.

1985 E» & 5 FM KBTI sA BB = £ L 72 60
FUEO2BCRFERXFEREN TSN, EE
Bk MD 31 £ 2 BHREOERMEE TCH -7, 2
oI LBYIMOBHE2FR) v FFLEEKRVR
573 (58 134, 2z 439 §l) O X SREEAENR & L 7.
FEHER 2 60 ¥4 131 B, 70 F{X 241 B, 80 F 1R 169
B, 90 FHELE 32 FITH 5. BETRESEEL & £ DR
W& grade HEL, BEFIOBEEESHR % {ERK L
7z,

f3#5 CM BIFIE 13, 1,146 91 818 F(71%) i F8,
Fw B2 ERREEEREHEE TR P HEO
BRICKSERERETH -7, 60 FHR05 90 FRIcE
5 EThE L &b WCEREmL A S b, REME
DBELE - EAZECOWTREERERSTZD LD T,
—7%, 3 CM BEiE & interphalangeal OA X O&
FeEBET 5L, B IPHEE L &M 62% i, T~
DIP B445, rig DIP A & & Fh 20 28%.
26% W RD, FB 5HEEEREDER/ VY —
L7z,

SREIOHE R, BARZIEHBEOHELEN L
LCHREL - XgigERwioT, 85 CM BEIED
FELLTIE?2, SOMBEAERL>TWLRILLED
v, XBEPFOEEHRTH S0, BRET S
15 CM BIfi oS R 5 2 b, B - EERER Y
WRED/)NY 777 FHFRERZ &, OAZEILEE
AR & OBRMNREBR Z e 2 ETH B, Ll, I
WAL 2 BE AR B 5 &5 CM BIETE DR
EREPROEBIRLTVLEHDEEZ S,

15 15 CM FAEHE

TETHRRRERSNR & R =
A L & B
BAEMAZELSAR B B & 2
$ n F B
BAERREERSAR F W X O
B ¥ #H =

237

B CM BIfiE 1, dELBETL LIFLIEAa s 1
B & Dk o TE b, SEh b 1981 F LR
ER L oEFI O, Bz S0 SRMET L, W
BN 6 B 17T LD 23BI0FET, FDI3L5F
gL, AILKRERBERM 3 F, BSEEMm 11 FT
BT, BEEAEOFMmIE, FEAATHE & LT ROM,
B, ©rFive, VIERFHE L LT3, i CM BT
DS OAERE ORI & O, MP B ER L,
Bt DL E1T - 72, BEROFHE L 7 > 7 — b #HE
WO EEKROFMEICIZIEE L TITo7:, BE,
ROM, 875, €571, MEMOZEPHEiRORIE
HEOFEWIC L D EEREPREETH - 72, VST
B W, EEBRES T 11 F£ L R REERD 15
BRI OA b OER 5w 7z, —7, ALK
Fagdlciizts 3 v 7, SILASTIC #i2, 2fLc#
REOE\RMNRE SN, BEEMLD b VERKALEE
LTwie, BEROTMTRIATIAERER, ME
EFIECBFTHY, MEMCKERERT Lo
S, REHITRRLOETEHHELT2H0RS
i, B, B CM BESEOS  DEEEOF T
bbb FMeE s L TATKER BB & B
EMEIT-o T &, YOI AERE O CM BEEILIS
LOAZEIE D2 DRBALIKREREBBN %
Totz. L L INZIEDOERE, Stem @ Loosening
R EOBER DS T2, FO-0, FOEIIEEMOE
InE R, CM Bt %4 0 OA Zb23dH 5 ERI
CH LT HBAMEEM 21T T3, 20L& D ZER
THEBSMEE %57 b Doz, Noth 543,
LR X SRR D FLERRET 2> & intermetacarpal OBED
ELEELIFFEFLEREREHOOA LB DT
HoTE2FFEBLEOOAIBZbDREANL LA
NRTWw3, BAHOOA TEET & BARE, KEFR
BREEHTHY, £, MPESIORIC b EETRET
H5,

16 &g CM BBESIE (C ¥ 3 FHMAYAREE

RKEEMAFEREAR B 2 B B
fl & = BB
T B R K
REN A i
B E OE X
NEBR BB

(B#] SE, bhbhidBHEERE CM BT
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XU C BRI A & B BT AR & BRI [ T R 1T
vy, T OMTE AU A L FARE OB RICIE LT
EEENMZ 7z,

(Fek]  sbgrid 1580 17 i CRYE 3 81, 22tk 12 #1)
THH, FRBESIIFIF64.6 FThHoto, HihZA
BRI 3.6 5 TH 5, BRI KEBERHLE
Bk A48 A 4 A inter position arthroplasty 4 i 4
BAE (I8%) B & URHENIA THRBBEIRITHL I
REFTRE B % 5a1T L 72 9 61 11 BHET (DB whHri .

[HER] WEE LEFIITEFHEE L. [ BHO 1
RO BB Y, DO 24l F R {3iE
MP, 1P B OERB & 2 7o, ATEmE [ 3 Ea
I U S AR 1 E Y 96.6%, BRI AR i
86. 7% Th-o7. DEHTHEL21.1%, 24.0%TH->
Jo. UL LDEETH ADL LR & RIS & e 2 ER
dhmot, EvFHikkey pinchd [ BYEH 2.3
kg, DB 3.8kg Thode, [HTEIFINLYF
IRRERA O L T, DETHIFZ B o7,
AT & 0 MP BAEi2 B ET 5 1 B0 2 fid 1 filid
S EEETERZ . VERERE TR T EORIKE
AR B 2 HBOFMEIETEE 4.7mm THY, D
E?H;t Bl BERE RO, EMEFZ DO 24

I, ATk DFEE L 7z MP, [P BISiOZS L T
Wiz, Ins OfER, MEc MP EE M E Lo
b5 HOFBEEANE, MPREEERLE 2
DFEEMEERTRETH L EBbih,

17 82 CM MEE D A HEER
FERESERAFREAR @ )
E # bi-4
X B 3L
WA AF =
ol 5
935 CM HISE OFAERR & L M OARLE
BEETHDL EEZ, TOHRKEL LT, TLEMS
S5 PG GBI R, TR SRR E
MEFRL C & &6, milOFMEENI DvT
HEL D THRET 5.
w5 o AEFIE 29 B 30 BAMIT, POMTEERT 18, BH
TR N BITH 2, FERE 2B FH»e 79 F, F57F
Thote, BEHEIEEMNTTIIFE6 » B, W
i C¥ty 1 4 » HTH 5. Eaton 0 stage 4347
T, BEEFIC stage 11 ¢ 4 BH, stage 111 : 15 BAETI T

i
_H

Y, WEFREIT stage 1 © 5 IS, stage 11 © 5 B8
i, stage lll @ 1[METH -7, BB EMN 22
Eaton & Littler & O A% B TITV, BIMIREER 3
16 Blic ERAE R PR L 7, ATERAATIE, XH&R, © v
77, wIEpE, EHE, BEAEHEOSHEHI>LT
AL 7o, XAREHI I3 HME 2 AAERE & R b v AREE
o, BEGE L UHMEMEEOMFEOTERHEL
7z, E #7711 key pinch 3 B OFHE O L 7-.
AHIR i3 Py X 4R ENRENER2, Kapandji test, palm
flat test » LFFIL 7z, S SWERBB L UENE£EH
ED I0HE N 2 FREHEC O THE LK,
FER BRSO 19 MHid, 1L BnE B 2
U, 1HIRHErEBRaET & k- 72, MBI 3ES »
AOBEE, 26 STT HEEi ORGSR L AREEIR

ICTENDIREE R S HER L T B, —F, SBHBESICI,
A b L AR T2l EiEEEORE LR, 9

Plch, stage 1 & stage 2 DEFRFN 1 Flz X 8-,
stage OEITH A SN,

ErFRE, AMRE bicOBELET L2, A
D5 HRHREE DT, BIRRRITE O stage [
OIEBIT, HA & FIZEFRE O [BI{E % 15 72, stage 110
FEGI T ik, SRR EEMT & D RIF 2 Al B 2R
L 7203, [AlEflf D stage 11 & stage [Tl & T, 888 g
Elasongyp o7, BEEREECOHTYL, WEE
RRATHSE A & B L CRIF R R R L7225, BEEd
#%iz complete flat palm O T & WEFISH 75 7o,
BREEIR I DL T, EEM, JEBSRATE el
EROUEERD, WINLHETNESEREE.
SRR AT e\ BRER U 7o IR O 3T D 3R U EF ¢ ks
R O 20, WIEMZ MP BEHiORiE» &
BROBFELLbO 2HITFEL 2. BEEEHET
i, BEMRCEECHENST R ETTIEERL 2%
b3t Tz,

() B CM BEEHIE OFMEIER T I stage 1 IG
CTHzDRERNFEIRE NS, SEIOMHE» S, stage
1R U TR0 RIF R E R L7, £ 72,
stage IIDEH T, MFIL» oS D OBEERH %
7o, WEERBRMAEISB/LOSNIEEMIWHETE 2
HEtwz s, ULrl, CM BSOS B »
stage 113 U TAT o 7RI B> THE, Tk, BE4
EHEOTEHEWC DL TR EHFHL 2 2 L 8% o

2. —H, stage [\ 1) 5 SRR &, W6 OIR
BAHZRIFT, MERL D BTy, UL, iy
R N OB % TSRS D eburnation % Fe 1z 2
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iz DL T, R XA Lo stage DETE &7 L7,
BlEDfER L D stage [T BRI DOV T
ik, PSR 0L stiffness DB, BED ADL.
BEESEBCLTEHRELTINETHIEELSN
7z,

18 845 CM BIEEE i o1%Ed

FEEERARFEEEAR L T 2 A
B $ & —
s B Of E
E =
o H ® %
B OH E E
BB E X
B = H

1987 ELIKAT - TV %, Herbert screw % Fvs 7214
HiIBEEMOFMEEES & MBS EHRE L.

REFNE, 841 10 BAETC, 55 3 #ilZc 5 6, FI &F 6 =F,
FFEFLFTHD, FHRETIFH67.1F, BR
HRAF 1716 B Th -7, MBI XFHRTIE, Dell
DS & B X Stage [543 3 BT, Stage IV 7 B
EFRTEEOMEEEEZEL Tk, BRBER
MizF2E 1 5 ATH- 7.

FEMrAEE, APL & EPL o & v CM BE&j o
L, BEE -7 0F, 1%L 24KD Her-
bert screw THEEEE L, BIFEH LD BRI TK —wire
EE 2\INs 5, Wk iFTE thumb spica cast TFEH
5.4 BONEE ZTo72, e DEFICDOWT, &
&, 5, #EoEE, ADL BF, XEHMRcow
T, MBI CHUERRAT L 12,

R ETFERIE DWW, EREREL, ThK
Ho T, ENL 2Pl bBEOWINE AT, BIETH
BN ITAREE I, MR S EERERAD L DIET
L IEERIN% < MEBOETREETH > 72, ADL L,
RHERFEADLRLZRE LI ATBEHS DT
BERS B 7h, MP BFHiOB{RESSET 2 720,
RT3 L ERDE o e,

vy b UETR B, BHEREVE SN0 7 B
T, MHEMIES O JBHITH - . MRS D 3B
Hidt, FOR s < BRRI I R o e, BETHIE
BN THE LT 5 L ES - EE#E R ST L
A EEMW I o T2 b8, XED Stage BEMRRE 7 M
Stage IVT, S#EMRE O 3 §1id Stage I TH - 72,

239

1990 £€ David & &, b 41 b 11 & [E % 2 Herbert
screw Z{EF L 7z CM BAFEERT 14 Bl OpLE % Fail-
ure EFREL T35, bbhOBBE»S>TL T,
screw OFIA SN ERE & 2 S FMEHom LSz
sh, BREZMAEEZ shiz.

19 B CM BAEZEHEREAE (ST 5 B4 Y #
JLERFERAR = B R B

2 E L EOBRERERCIET L 72815 CM Hfi%E
Wt BEAE 10 B 12 B st U, SE—ER g T o
30° DA BRI B YA (abduction-opposition  wedge
osteotomy) % B 7z, MR TORAIRE 4 Fic BT 5
EH o OFMmEMEC X AHETHE, B9, B2, 711,
TH 2RAE E O EESE SN, £, FIULEORK
EEon 10 A CE, Robert ke X 5 X
AT R CRARAEBORKER 2D 2. BB & HE
N7z 2 EFNZ, Burton 434 stage 3 Th o7z,

BlE®D T k534 CM-OA 9 2 4ME - St F
FIo g, HEMREHHORE T 2 4R8#RED—
DB LEZ BT,

20 B¥E CM s ZEMHERMEEE (C Xt § % Caffeniére
B A T3R80 O AR 1
ORFERAR +

B
B o3 H ¥
2

oo w B

OF SRR ERAR &
GRS E R

(B19] & CM BAAZE R BEIE w3 2 165
BEOBRBERE LTHREOWTH B0, BTH, A
TRAEEM L THEENLERSD kv, &
#Z3BE W Ball-and-Socket # o A T B9#fi ©
% % Caffeniére B A TS 2 {FA L - B85 2
28, SEIFREROEBRHEOHEE %17V, 5 CM
RA# OA w4 2 A LRI E M O ffifE i v TH
WEE1TS. [FEVEAR6HITHY, BiE46, &
24l THs, £fOA THD, N34 Bennett
i OA THO 3Pl 1 REOCA ThH 5, B, 3
CM BIftiO&ED 728, ADL L, B FO% Rk
ERD Tz, MATOVERAT A TIE, Eaton OfFEHES
Frstage [I: 16, M: 4, IV 1THD, 28

|
of o & B R &
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MP B8ffio> OA #3, 18z STT BHEiD OA BT
N, FHESESIIN~T4F, FH61.2FTH5.
WHEAEEI AR 1 B (FREED »FE3E
Wr AT, SE0OEHAERAEMES £ s 74
1048, FH6E3I »ATH5. (BRIERB LM
Ty, CM [ ROM i3 SRR < a2
BIAMRIZFEY 45° 13 AR L T w78, BIREFmy
Lz, EvFh, BHLLPHERET TR0 2 /i
WINL, Z0BROBYELTLTHoT, VEENI
IPRIRAT TS D 7o sink in X F OB LBLWETL
7o, NLIME OIR, T EEM R FED RGN -
7. [#3@)Caffeniére A TG ERERE Z 51T
W E, SRR L TR TR <, ROM 0, &
ROBREDHE T, FRAMEDD 3 EWETH 5,

21 Extension block # & A L 7= Closed reduction

(RE*) (& % Mallet finger M5 RIRER
SRAZEEHAE B B #
BT - 1

# T

H R & A

ENSRFERERSAE X R £ F
bbbl 1988 LK, BTV y M 28K
e LT, Extension block s %GR L7-GEEY H
WT &7, ERR I8HIT, EFIF12F25 45FT,
BUD UHITZER AR TE o, ARV L 2%
B oF Ll EED T, BRITIR, B|E, /s
BOFITDEE»S T, FMFERE, BREORREIC
ot EER, 1 mm DK YA ¥—T, 4:BEfT-
1o, LABIE CHBITITo T &R, BREEE (68 &

BMABEEREN (T VT N7 4 ¥ —ik64l)
LGRS L A, FANRRR I, FEE 20 SdL, B
MEEE T3 82 2 TH - 7z, BFAIENR X, REHE
2, —7~45 T, BIMHEE »—15~30"T, BEE
W, —4~61" ThH - 1o, MOERE, BERET, —RY

W UL L 7228, MOEEE & bITEEL 2,
BEESRECEsN, INEROBEIEEN DR
T, BB ES L. Lr L, BREQHEED
Bwrwi X IRBRE»o, BE% 2 8MULE
BL CFMEIToERE S Plh-7:, BE32ZET
Hotehd, BIBBRERTH -7, ATEHR D 0~60° & i
B ERTHo7, MHEEOD 1/2 P EESTiESIT

4BB o7z, ZDEIHEROFH, INERDHE

B A

DEERFFTROVBIGEEZ Shi, RBER, F
ENEST, FHRELEL, fUSLVLRVWEET
botz, bhbhidskdb, B~ vy T35
—EROFMEL LT DL D TH B,

22 FHEOSUBESBICHT IREMBERR
BARFERESIE & B E

RF OB X
® & o
& M > M

=]
N
%

(Br] bhbniE, FEOBEMAEG L, &
FERIRRED A TR LI < WS, BRIBIEEN 17
5 & T 2 GERNC & XER T ORE G EEN %
ToTwd, SEZN S DEFOBREMC OV THR
ERONAR

(7] URICFEREES O L, BEMREE
W% HEAT U 72 EBI i 74 1, 81 $5C, # DWERIZ Bk 67
Bl, ZH7H, BEFESIBFTLIV6FTTHoT
7, 0 FE L 220FEDENNLED SHE LT
7o, BEAERITIATE 24 38, TIESE, PHETIE, B
22488 L O/NME3IET, TOh BBIFEES
mallet finger 25, Bennett JREIEHT 14 Blni& E h
5,

(ER] (UBRERTRTCOEFTES K, B
Lo lob DRy odz, £, BABITECOWTY
BFAR 2B L TRE L7- b DIk, L L, Bennett
KRBT, FHCHREREL LD LERE
U, BUEHEHEENE T o081 0lH5. QOB
5 mallet finger i 3 EEE% 21 FlCHEITL 72
B, BRIFRFERTH -7z, QR ATER RIS
7 HBAEE R & LIERIZABIOATH -7, (4)
SR OWTIG & BT WK Lo 1R S 5 3 Flic
R AR BEOBRSIE I D, BTk
Lz, G0 H 5 BEEHNEHT T b 123 EaETE O #E
FRRIRMNE SN Tz,

(] BUMAHRERC EAE - EREsC T 218
BOD AR IFROBRERE I 3IEEWENTH
5.

23 FAoar—SHBFS O AA—IRAIZLZRE
BEEE
NUGEREREEREAR N ¥ 8 8
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AEBER+FREERNE B & & &

(E®] Favad—Hl L7 2 —2MAE &
BHhREEEM I, FHAREE CHSIFHEERES
IEBTEL, SELERFROTHEBRESNT L
T FEFHRTOBEBT VML, PFEO un-
stable fracture WAL FEITLIHE T NEER 15
TH5DTHRET 5,

(F] BFRHE7ay 7100, FYUEPEEE LR
REAAICIZ 3, FFEEEERET LML, B
T EHRBBLHERETo ek, 2K0OF VY 2
F - r R FERMEICN L, 0 EOAET, BYID
UlethFE L BT 2 hFFIC horizontal Ici@L,
Vo2 b —fRRETIES S5, ki, BITOBE
i, B TCOEHLBEOR, RAFOFECEET
5.

[EF] © 19 F&tk, EBRIERME L BEEE. bF
BEINEOBYIN ML BE L BREE 1T 72, FE
HBIOFHEOETEHEREL, W2 » ABCER
arn/sniz, @60 Futk, A4 -5 HFREFW
& B ERBEEER. BN TCOBYDM EBE %
fTote, ®20FBMH, At - Fis - RISEHB B
WX HEFEOEEEF. DHEEHTOBIERYIY M
1T 7z, @55 F B, A 5 PIEEFMEIT. unsta-
ble fracture TH o 7278, BESIEHBIEIE SNz,

(o] FHEOEMERICHT 2BECERMNG
KA B BENREINT WS, FVvat—igh >
YAN—ARIAR & BHFEREEEAONETHFEE
BT (D corrective osteotomy HE[GEE T S, & &zth
FEHT-RWHEIE L ERDITZ, unstable fracture
LT b IRSIRARE : RIF2EENE SN, 4
BEESLHEL <, BH LY mobilization 25788 T 5
D, BfioMiEs 8 T3 ENTELIRERIEDD T
BRZFETH .

24 EBBITOARER
HEARRERSNE b A B A
RRFEVERAEEBAR X B 3 B
x # &
FOIMEOFT, EEEEITE, AL R,
ZOHEBEC L > THIENTRIEIKRESSEGESN S,
bhbhid, YRIKaVE2—F—BEEBEY X5 A
BHASNIYRIELA»SFR2E12AFTD
2 EMNE, B - BERLUCIEE BT W THREL,

241

ME 2 MA Tz DTHE LTz,

FEF L, Btk 74 B - ZotE 26 HID 100 F 123 #5TC,
0> b AREEITIE MG, BEIEET 84T
Bote, T BYIMREEERSL 7.

ZEIFERE, EERITER S L2000 374142
BEBRLE L, BEEBINRFLBRTEHLAD SN
fo. Ele AR =YW & B RMGE, 25 B 26 B RD 2
D 21%EEHD TV T,

AR, 438 - 5IEMNEBHE S, MERIC
HWERERL 72, BENTIREKRIMEEITL D EH
BBEITSSHE 5D 7.

BT EBEEY, SMET, BRET, B I UREN
B HEL, 8B A D LEREBORRTHE, &
BYTH 2135 (52.5%) L¥EE LTz, FEE OB
T, BB 91E (27.3%) DB LD &
Re@Zpohi, EHEOBIN T, BRI
(62.0%) £2/3%LHTBH, FyYR—ILP/INR
Ty bR EB o R RERR—VEFERL BRE
L BEENSE IS T,

BUNARGHRE BENEER2ET) %6218 (50.4%)
WAT- 7208, % DFER, BRI 5 & UBEISKRIE 62 15
g 835 (12.8%) Wb, ¥ DI b 5B EHE
EiTo 008, HEHUE LTEE»S 36, BEEM
W & 2 BT o 7z, BEEEAR, S DB, BEA
DERBLVBETCERRERETDH> T,

BRI, Y-ABESRCEF SABERRELCER
DORIB T T 4 YBERIT U, 7, BEEE
TOEHED b & MBERER R T, R BERES)
~NEBITUL, BOAREREEETY, AEKE, Bl
DAEY T = 3 v ETOBIFIEO T O uE
B owT b REFZERSE S Rz,

25 Rotational Hemicondylar Fracture of the
Proximal Phalanx of the Hand

EHENERERAR F R

AN

ZURTFREEEAR Kk B

[EH9] PIP i @ hemicondylar fracture

B ZIERAOBEA bV R X DELCZREBINT,

BRI AEAREAT 5, SEbLNbILIEE s

JEdRGI L7z 2 ) 2 4%E% L [Rotational Hemicondylar
Fracture ({K#R)], % DOS{EHIEZRETL 72,

[FEFI] 20F & 4 OFHE, 28 dImAIL T2

o

94
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%L 7z/NE PIP BE#i > hemicondylar fracture (1 4
RN, 1HIRREEE T, BRPIEITE AR
WV % AEN 90° BIEIENL L Cuva e, BIESRYIH I
MEEE L, KR 2 A TEE L. BIEBE IR
LTwimodz, 8MERHTCIR L, —RIEOERI»NE
WEAERS>TBY, BHREEMCALSTVWET
Hotz,

[# %] PIP ¥ &i® hemicondylar fracture iz o
WTEHEDSFANLRD ¢, BRCERRERELD
HiFtz b DI v, Stark & Brown 138 Fr 3B iz
L TwaVEERE 1T D@L T 3232 DFF
Mlixeyvs, T & b/NBIRETEBRRE RN S,
2R i PIP BOENIRERL JE g i TR & SO~
DRFEA PV A EHME L2 EE2%, FhZOME
WERBSELRT WORBECETDD 35, O
0 PIP UFIREEMM TH 5. QZHEHA~DA F L A
TREF OEEEASB Z Dz v, @4 #ld 361
INERETEBRAEOE R TH 43, /NG PIP BIEHI X
BEA b VA & < v, @ PIP BafiE gL ¢245
BIANDR bV AR D B EERARET 233
ThH 55, WEFRE L CERF OREAMEEF O
A HETHo7e, LD 4D0BHIZ LD, D
% 9, PIPBAEREIEE0 CHIE X BIE A ~ v 208
CEPHIBEEAPVAERRABIZAZAFL, A
LA & R o0 3B B P TR R R OB 1 &
BEMMOD, WHABRECEFRNB I 5. & 514t
T35t O e B A R O BIEI R & il T A
B BN EEERE L, £ OB E R PEIR
THEERT

26 MEORIBHEFIEMMKEREICNT 2 HBAR
BEBBREOERER

LRERFREEN & K F ©
£ A = M
A H A
X F O OA
A OB 2
A L E =

NR DI RRENTHEEN T 3 FIaE I OB 2
B KA BT 02 ol R ik T B i,
BRI D TIREIETE DS C b D B B 3 %
ZENB L E I THRITIE 1982 £ & D FIEEGEE
FEREGNC R LB IR B B AE % Ha 1T L 1985 43R L
7o (HF2EE, 58 2438 25 505-508, 1985). % D
DO S (DR HPE O BAE B 1E 5 ~ O, (2)F84E
FORMATFEH A R OB, R BEEm
OVETYVYS, FUTOHEREMIOMELS TH B,
I TSENROFERE OB EEREICELE
KEHBFHRERIET > 2 S EFI BT 21T - /-
DTEHE LTz,

SHEPIDPNFUIBIR 4 B, Z0IR 4 BITFMTEFE
HSREOF3IHA (6—-12F) Tho, WETHMIEE
B2ES 2B (T A~-THE8 »A) T2HHLHKE
FHHREGIT H - 7o TR RAE AR 5 FE5 » A (1
F6»A-9F528) ThHs, BESMIREET
G4, PEIEEEIIM, REEEHIGITHS, B
HiERE O RIBHFE 3 30% —~80% T 8 filth 7 #1155 50%
M EDEBEXIEGCH > 72, F o HEEEEE OFR
WMEAEEE 5B, E29hFE 26, B3 hFHEGE
16 TH -1,

PR RABLS %6 L ORI o, R D
3, BER R MY 40° (207 —80°) & » g 10°
(0° =37 ) WEBIZWEL T iz, AR
A EEITET O FEY 227 & D 367 WA A S k.
HERLVBRITR TBER ORING % R U 2wk
<, 8t 6FIEERTORIFED TFY 7 %R
&z, T272UABN T 2 BARTCE O [LEEE DS S 6
LT 2BBEEo) €5Y) v VMR RTH->
7z,

AN OOBR IR SR A E A T 2 R R
B, B DBAERR B & USRS T % BT & E A
L DZE L T ORI TR IR O BIfE g KRR b #
GOSH D ENIERETH S, &1, BEE, £2,
83t P BB IR & L CHE- W T FER
PEZTREIREM b B,
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% 6 AR AAXRFONARARZILER

1 NROFEKEEIMISXT 3 Brent HDIEER

JLBERFERERSE N B %

=R B B

K OB &

s FE B R

MERAZHEGRARZE * ¥ # 2

B 5 /NR BT B IEREIVIN OB IS L o
LM ey, BEENREMY2MESNSD,
composite graft ¥HEIZEFBHEE TILR V., —F,
Brent i ¥R ETYIMT IO L €, YIBE O LK # UIk 1%,
P A2BEEL, SHE» o OIITIC E 2EE 51305
7o, YIkTiE % FTWIEDALFEEREL, bh
DII/NBIERBTIETCT U CREEBIT L 7D TF
OEFREEEHE URER TR T 5,

fE Bl 1 8 » AL, H-HERN Zone 11 D&
Fse eyl H 5. YIFTE O KOV & #0217,
KEfig v K-wire THAEE L, VIETE % hiic
BAEEEL 7., 0%k, UFREEEMOE TR 7 v b
W LT, ik BT EHRE DERD L, T
BEIRESLTBY, 208, FERETHLEMIIME
SETERLLERE L, 5FOBRE, YK 4eS
LT\ 58, KEEORERE L claw nail deformity
B D, Y —%7 77 4 —TEYIBE DK IE
ET2RD 5, AREERAIIEL L TERAL TS,

£ B RHEBORREHETF L L TR, ZEED
REEOBESE, MRERE COBEMK & 5EEH O
&, MEETRE L 2HEBER COTREMSE L 5N
7. ANRaH T % Brent gk, FREIE OBEENRE L
SHBEEE T, BN ESETHY, VIKEOESE
DHAFCEZ2 LD, »4 709 —Vr ) -3
BEEMMITLAZRETCBVT, #RYNE&Hik
EE2 B,

H BIPR4F2HIH
& % EEE EAE LEEE
HEEA D BRENIR

IR R P R Bl s

27 HBICBUBBABUMDOERL T — cap
technique % F/(>12 —

IHTREEESAE # £ A &
B B fE T
% B
A BT

FHEd Ny FHRAREHMOUIcE Lbhbnid
1989 4F Rose & 23§45 L 7z cap technique % F 77
composite graft #{T->THH # DB EHLET 2,

fiE B ERIZ TH, 8ET, BMEIH, Lk 44
T, 4F e 53F, EHITFThot. YilLL
B » SRV XL TH Y, EHROSED Zone 2
DEMER L D Zonel TH -7z, SHIYIT R L,
nb BRI TH - 7.

B VIR AREIER DR Lol
B9 5, PREOKRMFIIEHES T, ZOREOEER
W A EEIZT 2 & 2 WWERAE XK E O ICHKERE
BRYIRT 5, MEEFTRENIE T, R TUEES
AR AR S L D WHTE R B RS SR TRS
L, V79 Fa—LELSEMiE?2 wiEBE RSy
WTHL,

B O THETESEEL, KEEREED 73%1
RN, TEESLEHEEEP Tt L. 47
D/NRR, B> Zonel DFEEFITIHIEIE O EE L RiFI
Riznizd3, Zone2 DEAMER % S0 b O TRIBEH O
L b K & CBMFMBLETH - 72, I
W ¥ L necrotomy & secondary epithelisation @ %
W 13 BB EEL o BIEEOFERRN BT
BRIGHERE 23R 2 2 b Didle o 7z,

E B w470V —Yy)—DERKLILSETY
FHERHREBOIE TN ¥ 2 s BRE A FE T, W
S DOIRE & BT L YIBEOBHREE S E L & O
B bbb %, composite graft IpHTIC THER %
HbHBZHMERA L DRI TOYIR OFE W IT—H
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HNCEILH B % . Rose O FIIREE MO E 2 M
B L 2YUMB L OBME LT T
mMITHEREREL, MEHERET 5 L TN EiEkD
BEZE»A5L3230THS, FRETWNHFAL
TOYI = —BOBERIC L TWw34, bivbhidth
T DR TOYNIE L T L BFESE FITARVWEAK
KEERT- 7o, TEOBEEE I TUIEEBR I U
PI|RTFT &2V, MO TRHNOEREIERIIK2
b OOWMAMCBEN SN, ZHRINEEELRGETDH
5, KERFEWCIBEETHY, EIOMKRTHE
KITZ5FELH 5, bhbnEBESTWE S
LRWIEEICE, REEPERNEE 2 IIFRER E
LREGNTIG U THIBL REF R sHE I NELEL
3. LrLEBELMMESFREL, BEERHFETS
LENPITZ R OBER R IREREYTH A5, HE
& & L T iZ necrotomy & secondary epithelisation
ELEET LD HERHEEPRREIETHS. £
72, REEETIBECHTABECHEHBYEES DL
BEY¥HD, MEYELOHAEEETHLLEISN
3, BWIGE L TH/ANER Zonel TOYIM A HE S Bw
2, HEIYIM L EWw bBETES,

3 REFLBBAUWDAEEEABED 2H

LM LR SRR ' X F R
TiR ) B
N B OEOE
W EAB
HRERAZFREAR & # E #E
' # B —

BEEABGEEDC L 2SS ZER LM
b BERREERERRT I 0%, bhbhidtt
BRI R AT 7z, SBA B & UEHREENC &
IFRBOBEREAEE 2HERRLI-OTHRET 5.

EFI L D R EfTIHTHBR A ERIECEAN, 2R
THEH%SRAZ22, 77V - RNvrBLUEYRER
Totz, shElizv o rtaerEL Z OUBMERIIES
CRIETE . BHREES L CHRNER B
BTz, IRTBRESORESIRS b 0 M IIE
& BN EmR 21T - 7o, HERVLERES S 2
BIERMOBE FRFCRERZEBICER L Tw5,
AEF] 2 1 R & T TEFIBARMICESR BRI EA
ZHUEFT) — For e BYRE2To k., BHE
B3kt r 8 LEREROBEE RS T, MEMEE

FREE RN Tz, TTEMREIR, BEEEIRD R
»mo e,

BEZECHbLIETE L TEAMENER SN, &
BT VIR IR 50% LA E & Ev, AR EE 0 < HEE
REVBELH LI EERBLTWEEEZON
5, bbb OFESI TS & 5 Y08 % fah e
B EREl-7, SEOEMSHMATH - 72U
TO2 88 DBEREMH s NE, (NFEASHIBE
D HEH L OEKEE R L TV TR Ed
BORIENEG THEL T 7)) —FerBTElk. (2)
HREMERPEADOBA R RN THI,

B M FRFONEWIEE BHE EH

ERCEHETAET L L TEESET 2 DO,
ZERFME CORKRMHAN D 2 O TIdR v,

By ERREAEHRC LT, LD
T3,

EESOFFRET LR L OH L IR TOEY
BREZLIESCBMRLTHBL OR&ER <L FaR
FuA FRARS TRENTRIELCWEEND L
WOREBEBNHADERA»ODIVAEELEEwE Y
(Schoo M. J.Scoff, F. A, Bosuid, Jr, J. A. High
pressure Injection Injuries of the Hand J. Trauma
20: 229-238, 1980)

4 HREBBEFINKEEI) (I locking #IERK % 2
L 7= 2 FEH

RERDA SRS 22 SR e I A1 B g

;o

S B 3 O
i

18
%
RBIIRZEEAR # M X
FEEEEETOLTGME, MP M locking
BRERER U LEFIERBL - OTHRET 5,
(EFI1)15F, B, BRIEMGERSE. FERIFEIH
WD RGL 2EFOHNEE S D U 3 A% LRYIZ
7. AR MP BE I 200 # ik 2 LR IR RE S
BERUEOMBRAETCHo 7o, VEBRIRTHBF
BRARECOT 2 EAEGRERD I, FFEELBEOKFE
Bz L osliding osteotomy #{TW R G L
Fo. W 1E 7 » BT ROM (3Rl 40° (458 10°, V42

X
4
ES
X
i

BoE B W x
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BRTOBHRICEE %D 2 PHMBBIIRI- T3,

(FEGI2)21 F, B, AHiEHREEE. 4 7EQe
TEHL 17 AMNEEE%T 4 » ARUBRRT.
FAHAL IS TCOBREBEIZNH D, VEBRRTIETFEL
TR —ERE T 2, WEI X v MP EE & R
T 5 - BAETE W FEBISEACEM LA L 2 ) OBE
2t BEEFHREEO shaving 21T EAHE 28 2
7o, W9 4 » BEEL ROM 3/Ef 85" HES° Th
5.

(BE) FFEEFEHOKEFHHEICE UL MPlock-
ingDI|EZEbOTETHhTHD, Harvey Dx 3
Miscel laneous group W MESNB b D EHEZ 5,
E2H e b BEAE LEFHIRERD 2435, £ OFM
FEOFSH S L EHN 2 FMRE» ST % L, shav-
ing ik 2 FERLVENTHZEELZONRD, Lk
L, RHIR BERERICERT 5 S EETE 1
T3 B TFRINEBEEVLETH S,

H M EEecsws/IRRRERAR xR #F

OFF QA I BHEER I CEMS L2 TT
.

QKT & v BIRE X EE L WERTY o,
coronary (FE{R) BIML T H5ABRLOTIEHD ¥
A,

GER 1 TRAIB R OEMH LT, HROEER
B hi-EHIATT 5,

B
RRFAEREEREEERAR =F =
ORI BREERSIM iR L b D TT
® coronary (51R) B3, Horizontal fracture &
DEHLEVONTVET,
@7 7u—FDOHEFETEINBEELREMEIDEAL
Osteotomy #4T\ > & L7z

5 {235 MP B# Locking o 7 %

Al EBEETHRFERERAE B % 5 X
X K &
A B £ %
n o R -4
oM *®

AHE MP B84 Locking i, RigWRENaERE
T, 1968 F/NHRDIELIE S5 PIBHE SN TV 5

245

WERZV, bbb iZBE 7 £/ THZEHL T
5. EFWFY 26,1 F <, ZBFER N, E,
FEEL EBMZIMETH -7, BRELDVBRETO
BRI IR 5 2 » B¢, WMk EFRIE 461,
BIMAEE 3BT, EFEHRISLOBEHFBEIESH
% OOHESIRIZZ VO L L TEIEE 2R -
BHHERESE->Twa, LOLERETNTRIFT,
EHIZ1FLREshTwiy, Locking ERE LT
i, MP B8 5IB{RE S N 3 R, BIEE @R ERE
ERDERIRBHBA LD hFEBER Do o2
LTREREXRILTHE 0 EEbhb, £
WEFTRBMAERSL WY, FRORWLOIE
WHWTH B D, FRMEPICRFEEOHROH
3H0OTI, METERE, RERECERA OBEHNE
A, HEENC X 5 EEREECOBFERE L L0807
bhTwa, bhbhnld, BIEORBELH 580 TE
R EEME 1T, BHANIEHER2EAL TH
HEDIE AR R BANBMEES 0%, KRBT
BHETHEFERCKIL T3, ELVLEEETT
Z i, 4 EELARO locking JERTE2HDLED,

E M BERRRFRESNR R 1TH
135 MP %7 Locking w3t L T, & defEE
#i#%C Locking BB L Tw 5, HEIABFEBI
i¥- 7z Volar plate 23, @D LWBAFTO > » 5D
BEREEZTWS, 1%+ oh4rE 1~2ccMP
RAEIPNCEEA L Tetk, T 520 T, EEE (B 1)
OEMERT Locking L7zEE2 3 FTERFv &0
SFL LD, ayF U IMPEET R, ZOFKRERE
LT E iz,

B & ASRREREENE BE BA
FEEEE ORI WD, wThIZ® L Accessory
Lig DFRZW-> TN, BETELBEnE T,
FER A~
© FHERBOBREYIS AL LT3, SEEHKE
T TERBEBREREMIFICL TS,
@ ERIF/BEE, Locking I IXBILT w5,
Locking (@B 90 LIN TR Z 2. BiF3id 90°LL L
DOf#EE T Collateral lig OB 2 ¥ D THEELER
5.
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6 PRIBMERRE MPEHRAMABBRHEHHEICE TS
FLOUHEEREORS

REERAKFERSAR B & # —
ih T o2 7
s B A E
x B 5
L == T I
B B K =

g MP B8R @SSR O 845 i i 4 BhE D
ELDELWADLORER b 6T, EER
By n, BEIEFIC BB & 2 WERHES—RT
H5, FEROBEREEETE, MEEHONERE
R < BN, & 5 W RBEE ORI T A RBAEEA O
B & D MP BAET O BN HIRR R R i B a0
EUREEREE LTI E Do, IDedbi
DURTEZVTRERREORE, BHEHER S T
EWCEEOREE DU TCEET AR EELHE
L7,

FEFIIE 52 75, M TREL, 6 » ARICER Y
B0t FEE, TTOSEERR, 455 sometric
point) K—HL, 25 mm AOBHEEE LD ZOK
RZOWHD I L REBB P ONEORER 2/
A7 a7 Ui iz Herbert screw ORI+ 2 %
R TEEAALERE L 7z, SN & B SR 1A,
HEOFREMZ THEE L 7. AEFEEZEEDT
B ) AEERTEET, BEERICEYISET £
5 1 F THRBAFREATECTLER
AEELEEMOBRTRIFERY 2 /2. 12X
BB THEE screw DAL ER N Ty,

KERMOWEEREC G TAEATEZ L Ebh
7o

B B EERESERREEEAR X RE

218 MP BEsi@EIER 23, BEMTY 54, Hf
TRERETLIO0T, TOHBEN T H5MEHO
lsometoric point Z1FEL AR WO TRZ WD TR WL
.,

s D™ S Tz Isometric point 1, anatomical
point > Z & T isometric point & ~xs % DI, IE
METIRRVLOTRE VLD,

BN FESHEIIERESEEAR EFrKRK
@ 6 AIZIcZE L FTid, Stener lesion &
BoTwTOAERE 24 (oL T2 88

ARET T,

@ COBERHIVEENE B -TYH, MP (F45)
IZFENR & D REELER SN 2T O RIS
HEDBWEEZET,

B FRTF ONERET HE Eth
WHEDOE D HPPEMRFETLIDOTLLY
725, BRIBH T 3BT 2 HIEIRE  EEEECE 2w
ZEBHHOT, FIIHENIERS O REMANOFA
BETREUEBIFEN—BMETI WAL B
7.

1 ERAMEICH S EEBNERER OISR
REBESERNAERAIIE F 8|

R B & #

R OB O X

A E B =R
FEOMHCBNTE - R OEEE A, FOWE

DFe W EHRER SHEIS TR WIEE, Bk 5EE
BLBETHD, FONRER TIRBHENSE*ERT
DO BEAEPBEINDG L b H L0, HioEE
LIRS 2FTREEHNHBLBE L > TKER
METH B, Lich-T, HEETEENCEN,
Lo b ERNHELELND Lo HEMENE S
Ly, b3 I Ok 5 giEfhc e ERBS %
AWRIFREREETE L.

BFEEE TR 2 MOBEAR—T 2 b % tempo-
roparietal fascia(TPF) & deep temporal fascia
(DTE) B FET 5, 2O 2MOMBER I 1 ADMEZE
—ERAEBIRC KT s, TPF0&% 53 DTF &
%7z double-layered flap ¥ LT b2 LW HEETH 5,
WA & T FOILTEE R R 14 Gl st UEIBER
i £ 5 A L tendon-gliding surface * LTd &b
TRIFSHEMEIE B bbb 3,

B R FERFONRMER BE &t
déglove aNL7em~/MERTEE CHE T 2 BE65— 8
EBIRENCHEE L OB EBENMT 20 TT A,
TNRO BT > THEMBEE v L free
skin flap EFERIALTELSBLOTEHD £¢
A,
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8 /IREEBEMEHN 15

R T R TR R

B O E

®
b ]

ERESBRAEERAE A B R
SEbhbhINEEEEREETO 1 2 F®RL
7-OTHRET B, ES D10, BR. FRIFELAH 22
H,evya>n2 s sl AFMEREE 4L,
MBI ERS U, VIRRAFREEIERL, FHHY
B R0, ERO L DUEIROHIRSE & h i,
v v Y THLDRBIFDRD S0
TY—ABB LV REEEHEZL 2, 8%Vt
SRR T I & & AEEBHIHO BSOS &
ol BEENOATERSTRCHEELZOTHE
EERELR., TO%, AIBIREIEE LR, 2%
KapAOv e b7 Y CEITBIZGERICHEE L,
REBERLADROFREFHEELDOTENTH S,
ZNRNEDOFRESHE M ORIE KGR b
NTwaEHEEZSNTWS, NROFEET
EbOTINT, XBHEFIbILONISBHELER
TWE CHBRFIEED DT 10 BT Sk, —iz/h
BOFERGEITIIEELNL LI L EHRGBTH O v
YA YTRERbEDIEL W REEIhR T e
BRI L DIERE L Tw 3, NEEEEEH ORI
FEMOEHE L LTBEsh, BEE Lo ERID
WELDHY, RMETNIZBREAGE 2 2REbH 5.
KEFEDRHZL, BN 2EE W IIET 51Ty,
HHERDSEC X oAV Y VY VEREETTY C
EBHETHL, ELDTENBENTREDSL, &
AT E X BB L5 RETH 5,

E
%

& B oo H
VO

m %

W RIRE T R EREBEAR MK E
BEAHEEOHEMICDWT

@ @, NROBEBBIRBDRHO»IZDNT,
12 NEROFIRENBFIT LIS I LR LD LE
Zensd, b3 1DEE, MNEASFRENIHELTE
®FOLGE, HIBERMEOBHNBEL LI EMNE
BEc %, FREPEEEEN 24U 2 OR{#kE
ik, nxd»o, BEEWHEVIGIID 58k
ZBE NV nwled TR WihrhEEL S,

@ FHHBOV VNS VRS N BT RO

247

HOBIFEDBIED Z DEIZDWT,

R OERILEL IR L 72, impinge 5% - 72 b
DT & 255, BRERDS B RERL
EZAEDLEIDEAEETH S,

8§ WLBMARLABEBRINEAEHL-BARER
EBED 15

IERERERE/AE R X B &
TTRSE :]
wWoB 5 —
B B i =
B ORE X
g B 3L

WEREERAE & B A #
= F -3
A B b

ERTE R BRI EEESN R L - EEE
BINEAH LI AREBBRKEO 1 I &R L7, i
BT 20 FE B, 1988 FE 3 A 14 HA — b+ 3 A ETFOD
BTRY, LA, ST THMm, AFEEH
BEETB T OB TN, " 2 F B 18R 2 B i
fizr L X ke TES ICEFRESNL, 281K
BORTERFHHEFMEN TR & 2 5. FRIMNIIR
EER L, AIEMIEEE R 0°~10°, #7134 20 ke,
45 60 kg T clinical score {3 25 S TH- 72, Trans
scaphoid perilunate fracture dislocation ¢ 2k L,
FRTEEEL DA, AAREBTERD T, AKEA
WE BN CEEE BN OB R %7 © Herbert
screw (2 CFRE Y 1E K-wire i« TEERBE L,
ZEAFARBEE IR EIC L Eo i, REEHEA
REAFRACEREST &L, Z2OHMFH
FHRE AR E RN L 72 b D Th » 2. Tk
#13 FH OB, < BEOERE L ATEHRHIRSERAE
T34, BHCERE >% <, clinical score T3 85 &
& good DFHIMTH - 72, ZFHIRIL, Mayfield 50
w<, FHESANE, RE, FRE~DHH5FERBL,
FERE ARRBRBE S EE L, - OMBAARITE I &
DEEESHRAL S SEERELME S h, BHEELE
HREHEOERBIICHBED LAEEEITSE S
D, EERRELE EEAREE 2L LOT,
B FAR RS VLR AR B B E & & 2 72,
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10 SAMBHARKE - BRSO EHER
HEBERESHERAE # £ A OB

FHR - AIREWEH ORI & > TET 54055
RE - BB OFTIER 5 Flc BIMARAE - 3%
REMET> 7. X BHEHE T 3FIC 3mm LU ED
FERE - BAR BRI 255 - 7243, Cooney D FEHAIH
BEFRIELME ) & BEELRIOFHMIAE L, B2, A1, =
a1l ThHoiz.
FRIFBERIME I BV TIRL TR » ST B
WTBETARETHD, *ORBFIBMARE - 9%
BEMET> OBEE L,

B M EEses|IRERERAR fak &

AR AR, BREEE (BHEBA) 2Ty
FHRS BB BRI H 5 LI SLAC A kv kL 5
WRWE T, KED case T, BADL - Bl OB
ORFIEE D 25T TL x D0,

H M HBEEBRFERAR RE E#H

RAEER T, TR0 S-LHEE, BHEME, volar
radio-scapho-lunate lig % # h Zh B L, DISI &
DRE, EEOREE ATEREHD D £ 308, FHlO
WEOAHDBETHENCO 5 A, BT E0FELI
ABNZBLDTL & DD,

" M FRFOHNEIEE HBE Eh

EHD 5 FIREBINEN ORI TERBERRAC
WD TE D,

LRERETHTEAKRENERNHR L O 0HI%
FoTwaDTHEMT 5RETT.

11 BRIBYARB B HEREOARER
AXAEEREAR k A EH A
BE &2 Bh
IIT.> ¢
# & x
B L A ®E
B 2 i 3 FloBEIEME BRE BB ] LK
BT 7, ERREFIEE T, RERESE, 24T 2
53l FeEL, ZEANFIALBFEFTHD, B
TRREREE E 2P & L 72,
TG 24 ¥ B, A — boSoa FEDIE L ZEL
fo. FHRBRITE - L ARBHRAT, VZBERE

26 100 APEBL T, FHHCBEE2RA%
BETHRT, AREEREEL, ARBOAR—RZR
SEIER R RERKIC L TEBA L .

FEGI2 1 29F B, vy h—0REPEELEBEL
fe. BRI THEBEMURBINOADOBH TIZ T, &1F
BEETo 1 e ZEPO 3 » A TEMEBITL
7z,

EBI3 13 FEH, BEroEE L2, 2HEEX
DEERCEREL, ERLZESO»THIBEE 2o
e MR E LR - ARERBBRE T, 5% 3 »
BURTFRNERITLL, 7 —=—OFMmE#E L2,
70 /& fair, 75 & fair, 85 & good T#H - 7=,

SEO 3 F%HTHTHREERN 3 » AHPERMNE
BrAAaTIHEMNL) 2y b eBbh b, BET
AEE T H -7z & & Salvage F1ir & L T i3 Proximal
row Carpectomy »3% 2 & 545, A8, BH L b
60~70% WS, FREEHERMEE 2D 2T w»,

HIMABEEEEN* RABEETHo L TR
BE <38, 3H»AUATRZWEBEREETH S,

H M FEFOHNRER HE #Et

b 3 » BEREOIAPICRERE BN &4 > 1 F M
TRELLAE > TwET,

BEFMNCHESMOBEREBRELANBFL LT
@ distraction ® AV IE L - L REATZABL 2FIT
LEB W RE & Bbh £ 3% Midcarpal joint OREf
Biod kvl b eBuEy, —ABRIBFIEAL
% ¥ T% Radiocarpal joint OR[ERH & < EFL X
<, IR ENMRETLEERbN2HLERL T
7.

F.1x Proximal Carpectomy D& IZH D ¥ A
S, EFIEDOMTHER LV & v 5 # & Radiocar-
pal joint @ Congruency W 2 TEbLL2DTL L %
WEWIERH D ETOTHIRIT>TERA, IO
FROERIELOTL L D>,

m % HERZEERAE XKE BEA
BRIBHN T U CRATEIOER W & - THEFRAEERE
A EVERBET,

B BREREGERY HLE—HF

expander iZ & A HRERICEL T, H2EBEOM
FRAGBRE P NEBEVLDOTHEH, FESBERG
AAETH 20 E I OBRDF I, HEEREH I
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reversible XIBEIC L L 20 E I 0RH D, HEA
DFEIE T EE DR EE perineurium ORI L ¥ 2 REBE T
ZREELEZD,

B M BREBRESREREESAR HLE AR

ZApE BB RERAREIES (4R 1F) i
HEYEEIEMT 1T > 7208, ik 1 ZEDJREE X midcarpal
joint 25 OA > T\ 3,

3 Y proximol row Carpectomy DiF 5 25k o
TeDIEEZLTVS,

12 RAFERGHRSRMERBENBEREE -
7= Galeazzi BiF® 2 {3l
BERhRRbEERSE b B O R
7 G 5
B B PR
M A
N B’ A
LA
A B E

REIFEREGRE (ECU) B & UMBESTESRAER
B oM EE L 2 - Iz Galeazzi BT D 2 § & 5
L7,

EFI1 22 FE M, N4 7ETHREALEFE OV
TRELT, REZREEFI % &> 7 Galeazzi ‘B
Fraesty, FTHEERBIMOCEEREL, Lrl,
REENBEINL > - ORMAERE*EREL 7
E2A, REBERBFEXHOEANCHED LIFTBDE
AR OBE Y EE L Tz, ([RS8 5 —I)
HEL RAIFARER 2SS L0 e 2 5 RBHE
BEE s nEFCERELbBREaN L. BRERD
BHERTo .

FEGI 2 22 F B, N4 ZETHIERELZE LT,
RBES L CRBERELEI F £ Galeazzi B
R Tz, R 1 LR REIFREHE S & UMEES
TRV EMEREHSOBREFEE L Tz, BEOR
MAEEER, REERELOFES Tk,

Galeazzi BT DE K WHREOBMEI L H HUER
MgibBEang, Lrl, REEZRELDER %4
ST, EEBRF L FERIC, ECU R{BmEl &g
BEE L 2o HEFIORESHAENDE, Z0LD%
PITH, BOERMESOBRMNBESLE L2 55,
R ERZEEOFHES % 17> C Triangular

o B o

249

flbrocartilage complex %1818 L FHEE OLE M
BT 30LESH D,

13 Galeazzi B D EFAEER
ZSEREERAE B BE A

* A g
® R & B

HENERARFEREAR & & £ =

BEE R RBEMGIE % 5063 2 Galeazzi
BIFREBNEN LB CH B, 2O type DB %
55RER L, ZOBFEET- I,

FE13 10K ~45F, B4 BlZcE 1 H, & 4 FlE 1
BITHD, FEAL I, RAF2HTH S, ZGE
HidA — bosA BE2 B, 5% 26, BiHEEE 14
TH5,

FEMIRBEN2EEL, v NEEET-
DATHB. N2 HIGEMBRBEHVEZ B SN,
ASHFIIBRET, RERRFTH- 7. 1 FlIREN
BRESM S EEaNT, £8, ROMGIREEL -, &
RBERBEMOBNIEEETINETHo 12,

BRIEEI 2 Bl 1 B NRBITH Y, BEETWME
T DA TERNMBREH I FRECNE SN,
FFEL T apodz, o 1 iz bBEEEIDM
BRAEM 1T o 720Y, SUBRESOBEST ST
b, FHEHOERE, HEBHIR, RN HR%E
B U Tz, #8iC Kapandji F4723EH0L, ERSEIR
R LY, EEEGIREE /-,

Galeazzi BITOHEFE R EMERBEMOREL 5B
LIEDEETHDH, BECHTZUEOHTIDE
BABEs N VIESIR, B L REE kR,
ECU, X i EVRERERF L ZoTw3 I L
BHY, EUHEREHOBEMARESLETH S, #
feEfl, WIEF ML T, FBRBH A +SRESN
72BITiE, ZOREIRBETH ST,

B BRERRARERENE BA 1T
Galeazzi BRI L C, i REZREEE
HOb2b0IF, REZFRFEBINOREREY A2
ZET, BEMEPHZE TAIEBLELEEZ TN,
—HEEDOFONBERTRERL 2L D12 38 Flh 28 &
WI8UHONBEOANL I —LE LTERHEEZ
sShb,
REEZERZEEHORWEITREESHFAE AN
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ALTWw3 LA 50TY, BEEEFLFED
ETRYTERICHES LDk, TFCC nE#»£ ¢
RobDbHHEEZLET,

BEIRG B L T, 2EREROKELETOH S D
DiF, IHEFBALIHEEMANA M EEZ TV S,

14 REESZEORRMNASE

WP RFEAEL B %

T B & 2

=& Eod

w R oE -

£ B 1§ =

P RV S

BESO SHEEERAR W K # =7

BEESEC OV, ROBEHEEL LW L L,
FOPERST v S, wbiE, KT 5 2 DO&EERK
HoNDb, KOBEREGHRE (zone2) OMMEE I B>
T, Double Loop ¥z & D, BOEFRER % 50%,
75%, 100% & U7z SERIERL L, ik 1 BOREN 4R
oL THRE Lz, [BER] BREMEE 25 Gap
3mm § CORKENTLHET 5L, 100%FHTIE6 K
RS AR, MAMSEICE kL, BOEEEL @
T, RAOB 00 gBETH -7, Fi, 1 AR
EFHRET, BHES000g Thoiz, BBETE, 64K
RO ARDSESEE R L, 5 AT 40008 A EDERTERL
Ttz &, S0%HETIIEIEERL b DR kho
7o, MBI BWT, S0%ERL -0 microangio-
graphy T, BEBEMTLTHZMEIBEE s h
72. [ £ %] Double Loop ¥kid, M# 50%#E LT
b, BZERCES T, BEANMRLVETT2Lan5
ME1ATH, THHVENEEL TV LEZSN

v, —F, BOMME T~ OREKEIC DT, Lund-
borg &%, F i EPHEED & OB £ B LR T
5, Lovl, REOER T, BOMERO 100%I0F
THIEWED, MECEIEE kL 7o, Manske 51 &
2L, BEEEBELTL, VIFREE @R L TH,
FIFAR D S BADIB I ES 2w ERRTBD, &
Bl O RER TR OVIFRIE L, HHEREL Lok
BEZ I, Lo T, EMEHFCBLTY, B
M ORT A ORI OTFENRE SN B,

| & I TN 512 ¥ = Vel
JEt % Loop #+CHIFF L2z WO BEITEB Z

TWE L7,
Tsuge &£ [E U < Double Loop ¥ CitEOBR ¢
PHEHEE I u—LTEET,

| & WIERFEEAR B 73

OB L, G5B IRVELL, ITHREE
4-0HBIRER IR 6 -0 R ERAL E L.

@5 T 1 BOR L HPEIORETRB I k- TH
D FH A, RERIRZELIC DWW IBNEEOSE 34 B HFE
20T, HABEZEOLTHPRELCBY 1.
SEOEFROENIE, £ OBRE E CROWER &
LTLELZDOIELD I LIZDE, BRELE L,

OREBRIF7AELTENETOT, EHHLE
WGap ldA tdTBHEEA,

@ Necrosis 27 - 721, RERAYIC HEIRE L,
FEFCEHLLTEBD, FREEEALDE LT,

® pulley ZYIFMREL £ L.

Z N3, Petorson, Maske & DEEIZBWT, pulley
ERES, 23UIE, YIBEL CHRAOIENIIED
I ERRNTBY, YIAL 2 2 & ¢ Synovial
fluid & D OTBEDSR E (SN, Bk -7
EZWAWEEZTHET,

E M BRERSRRRE i AE

B AT oW % LT &7243, Lundborg, Gel-
berman & #% avascular area #3H %5 & FRL T\ 5,
KL avascular area i XEEMN L E 2 2> (%%
TEIRL TH7z. ZOFFE G avascular area TH 11T
WhbIEEEBENCTRET20DTHS,

15 Tissue expander % B\ /=R R E & OO LRI
RE—H (GER L WITEE)

FRRZESHEBEIHE & ® E

% M/ ES

& 1% L]

BEN & —

B E
Tissue expander (TE) % v TR HE 2853
BLERKERETEEDBTEAREF v v 7DD
MBS 2 Uhkd - CBERHERE TEBE TR
BB Z TLED ZEDABRLEZ SN S, S
Tissue expander % A 7RI R I & 2 MR
BEREL, CELZRIEEPRSTICERTE 2

Jof A

H
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BORSEBHRETL .
FikIRR19FE A, Fik 15cc @ TE wEHEK
L, —{l_ ERElk e & b B % 1 mm/day ER
UAfAN13 control & L CHEM L 7. 10 BEER A #6
31,15 AREE BB 7 T, 20 AR C 3 6 B iErk
L, WETMCV g, HEERORS DAL LU
PR AL o R SR AR A % SN U BEFE AR R O
EETo .
BRI MEEZEEEAE AR 108+l.1mm
(18.4%), BE 15.4+1.0mm (25.8%), CEt
18.9+1.4mm (31.5%) T H-o7z. 2) MCV # =&
control # :73.9+6.8m/s, AE :50.2+8.1m/s, B
B 40.4215.5m/s (1 BIMIETRE), CH#E:5/6 AIE
FgeThotz, controlFEr ABOBIICEEZ: (p<
0.01) ®Z v AB MEEICIZHEEE >0, 1)
37 >0z, 3) HEEMAR R HE% control B 3131+
88, A ¥ 2595+ 444, B #1946 +379, C# 753+604 T
control B L LN ABREEER WS BE, CHI
BE o7,
E22  TE L 2@8HAHELREI—CERT
37k DHERENDIE L, 0% TOERIZ 2
D&REWIT2 HAHEDH B,

B M EEsEERRRERAR oK &
D tissue expander TR AR T2 L, FE3lD4st
ww, FEiE, EF, HilkEog < ORTF8Ib % & B
WEY, BEECEBLTEBEL MO Y vF e
E&haot, ZORFBEBR model & LTIERWER
WET,
QBTN TV EE D ZOFEREHETE 3
EBEZTL LI M,
QEBNIHENEE L TL 200 EILBHELT
B,

16 Carpal stretch test (Z & 2 FRABOW 3 A DR

B ) 7 r P ERKFREEREE SR

7 T fOE
B O R R
B Mm% F
® #% B R
A W % T
B &k F 5L

251

&7 B R —

(B#9) Johnston 1%, FARTLEERE D RHALH T car-
pal stretch test AL T 353, SEIbALAIE,
ZOFHHEELTEETHHIO® 2 A D THRETL
7D THRE T 5.

(FER) Mg e U, REFEE & v FREHT 10 £ 10 B
o, FRAEREE T S REH 16 1 B, & 11611155
Hiz 7o, MEMY, ERIETAEE 90°, IBAENEth 907
T, wire finger trap # L TBHET 2 FiEx 2 K
o (- REBLUP BB, Ehic5 kg OEE
07T 10 S EES| L, FRMIEIASFRI T PA &
LT, AR, Gilula’s arc I OF.N% con-
centric & semicircls method % B> TEHAI L, FEZES|
BB & IBHRET L 72,

(FER) EEBTHE, 8- ~E%ZE5)7 3 & Gilula’s
arc 110 ARE =ZAFHIERERW T, 10 Fl 3Gl s
1mm QOERELRZD -0, - BREES R kLflT
1~2 mm 8 & h 7 B R L, T OMICEED
EDTH sz (P<0.05), AHRE AWREBH T,
BTNOBELEERRDLN L o7, BERIT
B RIEREER T B &, EEHEERLD, AREA
KRB CERREE R, FEOEHHAL S
bz, ‘

(ER) BRE=ANEE, AREAREMEHL D
w5 JS\bbi‘jié <, - RIBEFNC & B carpal stretch
test 1%, ARRE BRBWFHRE O R IC A RE
EHElER S, :

OB EESMEISRREAR EoR #
colles B DEB Iz, ARELARE = AE
U AV T BRI S D F 52035, ThIGAR,
AREMONBEG L EL <5 TL £ 5 b, SEMH
HEOH LD bBAEDOERGORNLCEI 2 L5
BENOTT B,

B M EREEREZAEEESAE RE B

® 1HImMMOBEROEHEE2 DL > LTH
HTEBEoORE T,

@ [EERISHE & LTid popliteal pterygium  syn-
drome @ & > W & BFHEORER D 729 BRI o f
ESHFoNTw A LI RGEENERTHY, D
BREFEORBL 7 A0 3y Y RY Y AT28%
WwWELE L
FE D2 RGN T A5 AR EE L,
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Z OHEKEITC expansion 2175 L LWL x 3,

17 {HBRIEEOBE R

T ) 7 U FERKEREREAR N & F X
B O R R
HE E- 3 3
d B &R
S ¥ B
= F 3B E

FOHNRIES I BT 5 EEH2HOEAM SR

n, FHEEGREZ T 2RE XY &boo%%

Sl FIEHETL AN TWic WL EFRBIBGGICRiE AT
WY OMIBERB 0T, #OBRA%ERRCONT
WET 5, EERZHEER, 7osil SSD-650,
BT I0MHz Xy =Hn - k2 55 Hniz, EH
ORI FEEHEBET 3 4, B 7 Flo 10 F1% 5
®ELT.

19 - B, GHEEREES, BEFCETFE2ED
TR, BEERRERRTL, SemBeBiL .
BVE F1lr% ME1T, WilkOBI S o BEREERE —HL T
Wiz,

67 2F - Bk, HRHEMEERET, LE TRELOZH
TRETE R T, MEBENSHIEL LR 22,
1945 MP i3 RT & WIRIB72 - 72, B ERE
EFHATL, TEBBOREIZH2 2L,

18 o - Bk, Arhis MP BIHRIEIR & goE, fhE%
LT%D BREPEE L 2o YRR, MEOK

FRITHE, BEEREXHITL, BRAMEHRKEA L
2L TR UAR

F e, DR, B olETcal 2R
W EORES E LT T &, g R BE LB,
3)MP BEETER T ORBIF 1%, Bidz & BIE RS & B4
T&,

18 FOE%RKEFSSUEBEEERICH T3 MRI
DBEHFIZOWVT

HRERAFEEAR & W & *
T )N OB O#
Xk #H F =
SR B 5
= B O£ i

BAFD 62 £ 3 AL, MRIZSEA XN TH o LB
BOTUIWREIT> 7 FOF, SEEECBEL (HE%:
Toie.

HRGFEE L DRECHEEL 2F, KEESETYT
RUREABZERCZHOB LN LD TH B, 1B,
BB IRD s -7, BEETRINEEESG
B, BEMIE G, BAA 7V F v 2H, REE
1BIT, BEREE R IMmE M 2§, occult 4> 27 ) &
>2 4, TEREYRNE 14, FRAEAP, V, S, 1, BE
EMfaiE s L CREMBES S 1 THRE 1981
H5 G HERRZREERM 1.5 T 8 b2 Spin
echo ¥ T1 @@ H 3 TR500, TE20, T2 j4ZHE &
& TR2000, TE80 & L, FOV20x20 cm, matrix 256 X
256 #{ERL 7,

MRI iZEE O 3 KT 2 LB D OIRESERTH
D, TR, T2HEMORL D 2IGH L B2
LT CNT WD, F, MHBERI IR BN
TS, BERBEOENCIBERE WR 3,
Lo L, FREEESCEL CEER, ®EmESs b
CHRRBERIER R CH B, 7, FOEE G,
TERRFEED b D2 S ~INE Wiz, L 1) IERE slice
section MHPWFER, motion artifact DOEIELEEZ
DRBEELETHEWVZ S,

19 FOHAFBERICE I ILABROBHAME

B BREEEAR £eXK 3
% B F =
7 B ®
¥ A #
B K 3
E L b
AR &
oMK i
B OE = @

REAPHARESE B B 3EB

X BB T T OB O K pinning RHEEF O
REREERARE R, RBEOKRIES I ZEEU LD
MEEmzaveEEER (BREER LU GIFEE
SNTETVEY, FLREHED LD /MBI
FEE NP TRFET S Kl > THHAEROFRZ <
L CRIER R BEREE INSHTH 5.
FROBEOR—F 7V XBHERERE % LT Kk
LT, ERAERONGR L 25152 B &EHT 5.
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FERONBERLBOKRES I VEREOE#M SR
L, EHEORNLP, BEOBERZLED, BEOK
CERPB S FARELEGRLE RS LT
5,

R - ARER L5 E AL SRS BT ORE
RBRERIEEIE 27 4, mallet finger of bony origin iz
A ERE 2346, ZoMsFlcimELR.

FESR © IRETE E RS E G BT DR B
BD 3 » AL LB 27 flP, BEER LD
16, LB FRGIR 15U LD D 3FI1(»Fh
b/Ng PIP BAER) TH Y, % 0iE»iE2pEEHIR
10°LLA, EERSIfR I 20 A TH D, BRI b ER
Mo to, BEERE W 1 mm BLEDBE S mh e BREEHSEE
Lcb ok 1flThote.

ERFEROBRIOb 5 X FERE T,
Ehs X BERICE DO ek ko TECA&OR
IR L D B ERDHEOA B2 0> TH D,
TABRIBHTH S,

" M FEREERAR EH  E
BEA A=Y EFERT 2 L B OFORENLE
k0 T OREOHBEIEELZ O XEE DR
HWEBLHTL XD,

B EELESwEE
O sEmEE
PFiF4sn CIREHROFEIC 2V ETOTHERLTC
BYERA, AEY—Ob T, AHFH LG5
TAEARLTBYET.

@ Ln%ksE~

wgmiEtix, BoEETCYOF 2 ¥ — 0o
Twg ¥, HEERGEIEVRUTORE 2T Tw
%7,

NRFEEEAR EeR #

20 REY - REETHRMT & EBTBRERFICL 350ME
HFEHGRREBOBRE
RARERERAREER R

E HH #
mod R S o 4
HON H BN O >

BOH W 3 b koo

&
I

253

FRREZEIEFOMHEBRIBENL, RELH
B e R SEMEE A S THET 24
HERERERLI,

EFIX 43 FOBMET, EEF, b3 oRT7 -
EFRHEEINTCRE FEOHME4x6cmich
e KIRL, h-BR-/NEOIBESER L T EN 5cm
RIBL i, 255 JBTFMET. BREE LT
1%, REEB SRR - bl E iR T SRR
FHEEL, HHERRECNL THEEHREZSL
T - BRI, BEEHEE /MBS, SO EN
KIBIBIB R FTHE L. BRI OB TR
BRI AR D & ORI 2T L2, K#R
OMITHEX DWTIR, RAOBEBHIRE Y/ Sa3=A
MTETHREAFRE RS, FERESE
MRt LT, BRIBEEL, W9 » AORAE, b
BMERBEEORESEET S b 00 MP BE D5
SBOTREL o0 T B,

" M FIRARFERNAR 5EH ES

FEDOFRENTHETT E donor SR NTL &
W F A8 free fascio-cutaneous flap % BV, fascia
F o fatty tissue & Palmaris longus % & @ tendon
PETERUL D REENLZ SN ET.

21 EHEEEOFRIC OV T—RRAAESEDW
Bemil—
HEERKEZEEAE X F # &
= B o —
% B 32
" OH 8

FEFRRIRAE D < A2 S TR L mile PO R 5 g
BRAWTBELRT->OTHRE T 5,

[FMr=] MR T REEMNELEO 2 cm &
F&OEMEMYIMEE &, RBEEREEET 2
BRI EmEEEN L, REBLESRCEMET
THRE LR 21T .

UEFIB & FE] ERIE 66 (BHESH, i1
Bl) T, FMREFESIE24F—63F, FHIINFTH-
7o, FEBIOWERIERIE 2 61, FIE 36, /NE1HIT
ZHEEFME COBEAEI2sA» 5551 T$i’>7
2.5 ATHodz, MEOXEMKE I 2-3cm, Fiy
2.6cm THo T, WEKBHEWHME S »A- 28T
HD, FWISETHo .
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254

(EE] 2fl: b HEEESIFcBIEL {, BB
KHEBL T Wi, 2PDES5mm—8mm T¥55.8
mm, m2PDE4mm—7mm CFEH5.2mm TH-o
72, Semmes-Weinstein &1 & 7 A ¥ —T ik 4 #l i
Diminished light touch ¢, 2 #1i% Dimished protec-
tive sensation TH D BEIBHEVE SN Tz, %
7z, donor OHIEME b HE 4 EEECZIEIEIRD 2
Moz,

[RA4 > +] Donor WHIBANBIEMELHW2H
WX DWE L —RE T2, GERENC X 3 HRFEM
NHEETH 5, HBENE DHMBEORESIEHE L I131F
BE—Thb, RELVBEZHTH 3, g7z, donor DHIERE
FLVRECHRABCER LS, MoFkekEL
TE#hFEREBbnl.

B M BESuRIRRRERAR fak F
O AME B TR DRI R B E R 0 SR8/
KOWTIRBEEEORENDY, WIETHET S
EENTOLET, EEHORBER 2X2cm 13 £ D0
B OTL & 9.

@A OEE, Bl TR L O KEH» & B
TEETH, PIEEEE TR TR T 2 BB
20TL & 5.

B R HAKESERAEEESR BB R

P 2 h T 2 QEERRCT T2, REE T,
@QBEAREZRIMEDO b 5V LHRED THRLT LS
WEESCTOERTEE T,

H B HERESERAEEESAR BA E=

BEMEZLEMERACH T 2 HERED
Donor & LT, HMOMKE 2hiE L kv, F—MET
HHEVIRATENTL R EEZETHLLHETL &
RIS

| % HEERREERAR KXF #HE

OIEEFEE DR T, FFEEOHIBRERETO
BRI R O F S, IEFE L DAIVEIRTH - 7o,
® 2 €8 @ follow up T & donor M54 DHE D
BB 372 o 7088, BERRECRAEANED R
7z,

22 PIP PAEREMIC T 25 L VBISHERZ

P ERIREREANE K B B =
B OH f ¥
LI S 7
S H*H 8B
E B §F &
T & =

F45 PIP BRI OBISIA BT, o3 PEEan o8
B LI LEEEGIRER T e 05h 5. bhbh
HFryar—g, v, Ta3r NEfash
0, R ER T & /N TEM AN EES 5
FRLUT, T LY R OB RS EE L
PEIEEMCEMEBEE LS L I CRIAS R F L
Va)r—HROBOES I HE LTERTA Lo, *
Nyad—fBE LY ERWTESAEZLDOTH
5,

Z QRS EERR ORI, 1T AN FOE £
HiT sz TESNrgRACE{s®rss 2)PIP
BAEMC S| 2 N2 nh3 6 BRI 58 - {thEREEh Tl 5E
Thd NMEOEEHFIBTEE Zenbifs
ns,

gz PIP BIEAE 4T 3 4, oM PIP BA&TH4E 1
#l, BRISIERG 1AITH D, BEEIERE LE, &
fg218, /NMELIBTH S, FHk LB IAREIRE e,
TEMN, WERAEMRCERBINEESEESEL, Tk
KA LD EH - ELEEETRMCITHOEL2HOTH
5, 3I~5 BB RIS EIER ERET 5.,

MIBEPHARMIE 6~11» AT, HE-10~0" (FH
-3%), JBdh 90" ~110° (P 97") BT 3, BISHEE
BOBREWC LV PIPBMOBART APHICBEEL
1o, FEBEFOEE OMBIRGE R 15i1cA %28, PIPE
HORABIEEIRZA L D, ©URIARRBY:, &
MEIBE 2o 7z,

23 MREBWENT 2FEHOHF L ViERA—/DIEAIC
& % Herbert X2 1) 2 —FEFE—

JERERFERENE B B 3L
W W@
Wow s —
® X & =
OB R

FRE BT T 5 Herbert 2 7 ) a—ic X 5
BOERGRLSED N TS, &, /AMIBIC &
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b, BRTE 7V =Y FTRET 2 &0 AEEH
BTV,

(F) &b RWiliis &k 25371k Herbert 2480
TypeA, FHMEZERERTH 555, BRIEHIT L ERIDS
BIEL, EEOABEHEL TWEL57%, EADZ L
TEFI bW H B EE LT 5, FRIHER 45, &
ARBETHREBEZ ORMOBELES 2D,
s OB ENCRIA T 5. RIABLMITRD XA 0y b F
Yy, A7V 2—FRIADQWHIFER S WE D KARE
REEHERORPRMA & T 2 MR 2~4 BOFIB Y 72
Bl L, UBiauhEszsral ;.

(REGN) FEFIIR 5 B, iRz 22.6
BTH- I 2 oFiMik COMBREIBEID 44 38
Zk &1 5.2 8, TR 26 &, MREHE
EHEE 4.3 BTH- 1.

(E8) Fla, (DREFR~ORWEB E, ZHoOF
REMER, FAREEHE, HfarhEiso el
<, ANWIRTFEMBTUETH 5, (2) BEHHOERE,
BT e s T & 5. MBS, (D FERER
BT CFEM, NEE ELE», (2)Herbert 2 7Y 2 —
FROEFNBE SN A0, BEATIE, DNS2UH
TERBCEMNTE, BEHAMLEL, BEOWHE
EREVEWLIHIREZE > CB VR TE 3l %
EEZTND,

24 Colles B3f (%33 % intramedullary extension
block i ({R¥R) OFEA

SRR #ES )
b7
5
#®

I RFEEEIE & L F 18

bhbiid, Colles B OWBEE UL CER OFEM

RS, R BETEIRIE N TE 2 HEL LT,
intramedullary extension block & ({RFR) &EXE
L, 60kt T#RL, BEFRER*BLOTHE T
5.

MR EM L, RS FS,19F 05 6TF T,
D55 60 FLLEM S .

Frk [ Bt 7o v 7 T ES BT, BRIEHG
BOBERR L UCRA/INIBEEINZ, X HER FCE
RiE A5 S K- % intramedullary 2§75 A, ¥
o3P K-Hifg % ¥ 7 X0 %A A, pins and

> &% ot
o R E P
b TS

255

plaster & U7, 0O 3PIRETCEE s ¥, KT8
GBEL L7z, %13 pins and plaster BEid, i1 1
BRI BENEEEE £ s, Wi 2 A TERESE
B BRgR. Wik 4 BOEEER £ RS, KT EEE,
it 1AL SR, BENS-E EhlE) % Fi,

B WmEr b HS»r2EROFEMEE {, Tk
0B TOREREIERIERE. Lo L, KTEHEE
DIE 5 HBRAHERRIETO ADL EIR 53 7% <, BEOWHE
»Eenyz,

% » & : intramedullary extension block BIZLAT
OFENH B, DKFERITH AR, BiTEE
B EEsh, REFLBELA»ESNG, 2)EH
CHEEBNTE S, NEROBEASDIZL, 4)
ADL #IR#3 700, D) EBE LG, L7eht - T,
Ak Colles BITDBEE LTHBEEINZ FEOV
EorEZOND.

" M NRFONEIER HE Efh

g Colles B o i XM A REIF CH
PRI SRS L T3 BN —BEESH L EBY
F9H, FOLIBPTHIDARETIEL WLDT
T,

B % TR ERAR B ERE
OEER WXL T
BRI VY 2 —HREEBLCDET,
Whd % Kapandji %k & I 3ETFRED 27,
CHBEREIN LT

1) BIESALHEE, UL TWw230REI LT
WE T,
SEOFEFIZIZA - T ERAD, BRENERE
AERME = HH L T pinning L Tw &7,

2) BEMORBREITEETH
SDEIAETOEMEH L O IBETREFT
4. L L, & palmar tilting angle 73
PRBEEACRY ETOTSRUBEZET S
ERbhET.

25 Mallet finger (2337 3 SR AYEFRDBIRE
ROFIFEERSAR & & i
m % X B
—f iz Mallet finger DIRFRIERHBETEAE D
K&z D, BMAEHEEHEREERLPTLE
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NTWL3, IhsrBETRL, BRMBERE T
ROM #lig % 15 BlicHEITL 72 D CHRE T 5.

758 : DIP B i R AL [E E 0%, AR Y A
Y& 8FHRICGEL, KRAGHSL DEE~FLL,
pull-out wire ¥ ¥ %, fi7# 338 DIP BAHTE €k 2%
L, EEREE2Es, 58T wire %ikE L, HBHEE
ENZ B,

MR IRTEE 2. 6 OMBETEAR I 1 ETFY
5.8"% Tok% L, DIP BYHifE ah AR 13719 64 .5°, ROM
FEBEID 65.8% % TEIE L /2. WA I3 66% 13-
BIZEL, BRI 80% I3 E » 72 < FBk <AEL
TBD, REFEAL DEL T,

L8 EETEEER EEY 3 9mm L EEETR
OWHEREC T > 72, T s OEEBERREADOM
WHEHBE R D 5 7, oblique retinacular
ligament(ORL) DIREEDBIS L T % bR S i,
BERETIRRIERBO%E & ORL OBET EMNERE
L, MEEBORRL 2 VB0, KRIEBOBEEH
BENEEZ 513, bONOFETIE, BHHE
B wire 20 U7 Do 1EHERERAR AR o B &, Jd Bl EY
VR GIRIR A8 wire TEALIF [, BESEHIC 3K
WS 3, FHIIEEAREC L Twd, BEES
SEENC IR B & BRI AN EEE X,
HETREALBST 2 EZ SN,

B M BESHEIGEEREAR rR 2
ORE~LV Y P DBREREOERMBF LB LD
W, BEARCEZBHEIAPNLTLEIDSTHR L
Bwvg 3. f.43 DIP g C O K-wire [REE £1T >
TWETH, BORELMNZLAPEELRHDOT
Lxdn,
OBt~y r ORMIOFMAT R 2 BHZ T &

Ly,

H M RPN D 171
BOEEAE~OHEE EORE, ToTwae,

m = FOFRRIEMRSE N
FERAREE LT

O K-wire TDIP #FFE L2 LT, #ROEE
HETREEE 0, BHlEEERLTEBRSD S
YEbhns.

@R HREER L 2~5mm, EH3.9mm TH-
7. BIOWREREMC LD R DRER-TEY, &

oo Iiho OWERHAT 20T REE BEbh
7z,

FEERYE A E T LT

RO L, FETE 2 B ECHBEL, ERAIRIE -
BEARER I R HERT 5.

W THRRLULFEE, BIAFWGAL TLRuLo
T, EZETHICAAERE»HIS B, BRT6 » A
WL IERI R L 708, BETEETH - 72,

26 BRIBMEBMBIRICNYT I RREDICH
KERGERSAE B B %' —

# R 1
B A 2 %
® 0 H

BRI OB R EE CIHIERRR E B -0, BEIR
FlCR3BIMEESLBETH 5, #EHE S IE, extension
block % ¥ L 7B EEEM £ 1TV, BRIERI & L
TIREEREHNRIBREBLOTHET 5,

(FMFRE) S0 T FEE A v, EHRcaEy
ZEREMIEL, BIMEHN T 5. TR EEF
R AT RERICBEI L, Y 2+ -8R % exten-
sion block & L TE R O HRE» & hEiBIcHA T
5, SR OBEEE 60~90 Hil L, FEiS» s 3~5
mm TYIM L, & F OBIMIEH FETE MEEE
3k 5, MHROREEMSTEOWMEFEZ 55T
figEmiEd 5, BRER CHLEREEF 2BEL,
Ao DIP B # EE T 5. MEIEE T IoEE
L, fI7BTHRETL, BIHEERBT 2.

UEGIS & URBR] BFE 2 EMcRE% 50iT-
7o, FEAE16~42 ¥ 30.4F, /ME3, RIEL
FHE 1T, Db 2HICEREREAEEL 2. 2
DOSFWMETCOHEII2I~2HFEHHM 68 TH-
o, W 254 B s 2 EFHE8.9 BICEHEEL,
BT OFmELET, B3, R1, AT1fTH-o7, Y
BRBEANEL, BEFEFEEEEBIER» 5.

(£L)] FAMESHENES T, THEF DK
KBBAMIT R T 20068 0 2 <, BFEC+S
REEHEMZOND ZEOFANDH D, KiEZHIE
MR I & B H B EEZ B,

g M P RKEETAE EO T
BROREZRZEDEEDOLDIITo> TV 55,
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B & ERBEREZAR B
BEMNIIUTOHSG WHX-P CERUBD->
D, BHEBONETAERZITI BB £7.

27 BEIAH mallet finger M5
EREESERAYEENAR KX F 7 #
B & B #
% # Z
¥ R KR

BU W | REE (RS OB 2 £
mallet finger OFiTEE L LT, AEEREREIL
5N, FELHEBNES TRIFLEBEMBES N LHE
NI AETH S, bbb RBERBEHET 2L 726
B 2 Blic A ZIGRA LMET NEHER B, £,
e REEORIES 1 #1iz Thompson D¥RE W HE -
T Spiral Obligue Retinacular Ligament g %17 - 7=
DT, FRTERHECRITEMIARANS,

G 3B b BHT, FWEESE 2L T 5 30
7, 2> 5 FME OB IGERFEIT 10 5 1 5,
107 B 14, BETEGE 15FTh- 72, HEEDOIEA
13 DIP B b L BRI % fnz B L, BITHHE
2B CEYID HELUER L 27 OFSUIERD
%, 2&0 K-wire CEE L7z, REEZH]E SORL &
W & b DIP & dynamic tenodesis %17 - 7=,

EE  BRELIT-> 72 2 FIAHTHET extension lag 40
B, 20 EMXATE 5 B, 0% LG8 UBEER, BRI
WETE, AEEFIEEETCER TS5, FRIEER
K24 D FM7iZ 13 Nichols i, Snow i, Fowler O F ik
RENH B, Wwihd DIP HffioweHRIIES N
12 < vx, SORL 1 DIP BB&fi o dynamic tenodesis %
=t BAERE i oblique retinacular ligament F % 71T
L, BfRE#EoH LR -7:b DT, SENRARKR
Thb.

g o FEIEEE 2 6l & BRIBER IR 2 O FM
DWW T,

= BHBEREZERNE = BT

Dynamic Tenodesis 12 & V) DIP DR %58 2 ik
BEZHELTREBRL, RbHEBmITLL, Ly
L2 RDRE 1 Snow ¥k 2 & DTRZ - 7o,

TE, WEREREO—FICEILEELL, £OHKH
DEEERD > NIFEFIVH 5, FMFRLEM TR
IR IIERE L Tz,

257

B FRFONEIIRE HE Et

FLORERCTIEI b 2B Mallet finge T
b DIP B % 2R @R ALICRRET % Splint 22> L
K- of AT Mallet R R ZITHRET 2 OTHEE
SRk~ 77 & 5 7 Oblique Retinacular lig O#EHE 7w F
MEETAFRIFZEAERVEICEVE T,

@ % HEREESERKEEREAR AT 178
OB TBEYIY, RizL, EEH*TROE, 5
HEEACEE BEER: LTREEET> TS,
@ SORL #&l&, BT b i, BBIER EOFME
V€% atraumatic {75 Z LW & 0, EMOEEL Y
@ Trouble BT o b L Bwg 7,
QBERO®E b, A4 L atraumatic 2 FH,
BEEANOFBIC I > THITIONbDEEZET,
T 1 BORRTTOTSHBRLRTVLLET,

28 fEiRERBEEREID 9 FER)
HIRFEEAR B &

F I

;o
A

V]

o
huE- U

3
Hif

EFXR
HERFAEFRRREAR &
S, bbb TR £ B EHERERE O 9 F
Bl EREBRL-OTCETOXMMEZELINZ THE L
7. EPIOWFUIEN 5 6, ik 4 4, VIBRES,
19F 56 78 F, ¥y 30.8 FCh o 7o, BIERIF 6 4,
BHEIEFII 3B 7T TH D BB ERIEY 1384 9
15(69.2%) t &b % /IR, RIEVINETL2 TH-
7o, FERRBISMATIIMHE 4 6, HRESHTHVE

BIEGIE T N TCRRECH - 2, SMBMED 2461218,
B O 4 1 7 18 BIMANGER 51T - 72, HOBhor e
VB 2 G5 X URERIED | BlIZREIICIIR L B
TR E, AMEOBRIRE 1§ & B O
BU 1 Bl I REEEIT R, /NHETE(REIE & SR /ME (R R
DR R B TEFI TR RS L 7 BREOM
{H| g B 13 sagittal band, intertendinous fascia
DIEFAL £ R D T2 1 DREEAT W AR O—ERE A iz
WEFEMFBIIL RF2ERVES T, Fl/NBFk
B L BHEOREENER EEZ SN BEHB LV

& 0o

E]
l
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T8 FCRBRITUHEEEBE LTRELEZELON
LUEFEHRD 2 Bk, B L OB TRERET & JitT
anlenBEr 638, 4BETHBEE S /2L 720 Mi-

chon g %ENL, DEBRAED THiwn, Mk

DEEEDI B, TORBIGEITHELOERE L &8

EZLONBEER, BBy R0 R I It

DIERD 5N BEBNSKT U T I, SEEATIC N2 TIRApRR

PRMESESEFAVIERFNE N 2EEEI6N

b

H M WIBKEREAE D T
B E S Thotedr, ThERD EVWIRED
b B 9s,

B n WEFONENRSEET BHE Eh

R MP BSOS oW TEMahg Lk
PHFSTLT TCHwmINI-LBY, ko MP
B B 1 B DK, expansion hood 0 & D H#f
ZI-T Sagittal band #% intact M| & expansion hood
& sagittal band BHICKIHL TH2BENH L5 &
BRI TV E2bIFTT, Ly Lt id Sagittal
band & MPRBAEI@REE L (Y £ ADT, S
WD HEEI RV S S SR EREE Lk
TR D BEIEI AL S ERER R ER T T,

29 RALSAOEEICL 3 FiIReBHRE THRGAD
L H
HAME bt & Nl
AROREEEAE 8 X
BB
oA M
bhbiid@dE 8 ERWw RALISOERKE I & 5F
BEFER T DB RE TR 9§l & RER L 7. BRHE
s OSERRF OFIHE 2§, BEEfmERicEH L
b D 4B, EUBERMHECAHLLZLDIFT
Hot, BERLIRBINCSH L P T ~TEDE
R omAEc, 36 BHE6E, 358, 68
ERMBUTH S OWABIIE - 7208, 1 Bl B & Ek
WRFANEELTBD, TOREBZCBWLT, F
BHHTE (R B8R 3 P BT & B s (R O T e
PSR R, MRS AES TRHT
NBLTIEZWERLBbhl, T2WEr ab
ISR RAT 2 L 7z b DIk OBRERE, s

e St

[
HOR B =

&y —EWIMOBIIEEHBICE S S L, mikR
MFHEC &L 3Bl ESETHY, v b
v E#WYe ulna plua variant, R'EFEOER, 15AIK
Fid s, RiEHHRORBBOMACHS T,
FARHEH R OHAGIE T N TER RO
FHC L DRAEFHB 2T - 7205, BRIERFTH -7,
BE A B L CHBERAISE 0 B¢ IP BiiosEs ﬁ@
B/ SN D DR ok, WEMTLK &
MRLDWW%%tLtb@u&monznu%%
B EE AR OZEEORS T L LT, TR
BTG, B ORE MBS L BRI RN TS
L, BITROBENET 200 0EET 2200 L
TefBTH B,

H B BB P R B AR

OBEBEMIGT2BFINCEH L BT, FHHRET
[ D W R AR S O edge iw—F L TR T Wiz
EEDLRBEIRFERBHDILATL & 55,

QWL VYIRS ETOMI, L SHEw
EPLHIM2Z 2 2 2MENHD ELITL L D .

" M W KZREINE #l i
BRI T 5FMIIT o T 20,
free tendon graft 217> T\ 5% 2,

LIS HAMERIERIE #1580
OFMES, EPL OBiZ L ~ L5358 & o1 (5 0D
G —R L T pHEET & e o 1208, 13 IEE
v EEbBNS,
QOWIFEDERKE E LT, =—F Ly 27EROHERO
T B B, P 66 TRUT, X-P oet@e L
T [k MR e R M | & R 72,

30 —RMERGERBBEMECEH L HHRET
MR B DR ET
PrAT QAR

%
-
2]

&
R RRERESAR B R
1T 3

X
34

BT O
b

WRGEREGHEEREE 8
£
AT R Y D — R M B A T A v

2}
fix
B L (iR
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BB R 10 BB DT, ZOFEMFTR, FRH
WOLTHET S,

FEFIEB 9 1 CEHEFT B3I LESTHL |
BT D AT FREMEE RO ERN R EA L
v, MERAETH & K2FRRERRIZR VL,
FHEEOV Y M UBR TR, BUERBMEREE,
Ulna plus variance #£:5 R& %‘#EE@E{”JT?F/{“#
D, REFEHFAHEKRA2ED 20007, #F
REAES, FIREMESOERETLL > TCOBRETH D
MR R TR, £ LA RBE L sigmoid notch
OFBC—ER L THEME R &, < ZTEDM,
EDC a3 v it \viz, TFC IR E 2RO HL »
RELTBY, BRE, ZAHBORKBCESELH -7,
FMEIRBHEEBHAVERL, FEMOOREHAL, M
ZBErRET, BBERRLTEEL ., MHxEE
—EREE U7z, iR ZRE o MP BRET B e R 13T
iR T - 10 THEL, LI BLEELT
OF AR EIE 20 A LR TH - 7o, DRIV
R LT, @EGIcFoRAloFREEC  BE & [ RO
FRESHY, 5 CHNBEEC bERERTD
Z F-iA o 1stCM BE&i<e, DIP, PIP B OEHIE %
EHTELOL Do, EUBRBEHOLTEOREA L
LT, ulna plus variance DEFEEREHE I 5N 3
B, RN g E b oz, B OREREEOE
RN INEFRL THS EHEIL 72,

H M IWERFER SR EH e
Tendon transfer & Free tendon grafting o g§ 4
&, EB5DOFMEELL T,

H HM HEERARFERAR FH 1BH

AR BT RS w AR U (iR T
ELWEEE, 80 FLLLDEFIB A S L E T 25, itk
MiEe CORMEREL T2, EBOFEAFALHY &
TH, EEE L <80 FLLDOFMBIGIZDWT,

31 EAERRBEAE (CHFE L - FIE M RN
JENIIERRZE SR v B R
f

i)

B

®

WOE 3 oW H
oD A & HE

B
W o

259

L RFTEREEEAR KX B R B

OB R BIERAE o FE e U 7o (R 2 8 Bilic o
WTHET 3.

(5] FEGIOEDIETH 72 7, BRANIE 6 FIK) &
E(BF) Thol:, AR BREHMIEZ6 » AN
THEIOxH, FHLFE W ATH>7:, X LLF@
i EA B R B B & OB B FARRM I E TR
o3&k s, REFEOHAEIEA, FH7mm O Ulna
plus variant 23% & 3.7z, & &2 Radial Inclination
39 29.6°, Volar Tilt i34 16.4° L il % R LI
@ Madelung BREJE 2R L T iz,

2PN FMEIT > 7z, MRER LD, EHEREEER
B L 72 BB L OB s L LiEEsh
7z, B 2B ORRAE S IR CRBIT & T IkBR
HEEIT, BRWEA L2 REEITIRL 2,

[(ERBLOUER] ADL FEER* DL O 2 4
THh, TwhEOEMFRICL D TH- 2. #
BEFEAN & TAM%C 2 5l 3 8T 75% K bAoA i 75%
LLETHY, Buck-Gramcko 3BT 2 3f6TH, 1
Bl 1IEETCRUNEIETH - 12,

REBUIRE & D FRERARES O T 08
SEOKRN TREROFRERERBL ZIEC 57, &
kR, BETRKL»S b REBEVIREEREEZ S
i, &7, SEO LS FHHHOLHE*E T 2E
BT, & <RI T hEDIREEE R B
FEDHETT U, BB L D EHBREEOLERLE
WwekEZ sz,

"2 ™M HARZERSE 8 IEZ8
EUENBH O OA OO BT OB I3 REEA
WOWPBE & BRI & 5 & OMETTH, B
BRI & 5 b O THNE, Darrach T L BEOYIR
EWVSFEREZONETAD,

B % JANERKEERIAE NFR Bl
OO RER IR BEN B,
BREI L 72 R B .
@FhiE o, MALLES 2URT 2
DT
BEDOBESKE N EWLS T & ESEERE LB
ROBEUIBRIC & D FIREFORUBEN B & T
w@fﬁ&ﬁ%@wjm#e Y REBEYIRETo A &
WEEZTWDS,

720 T
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B FRFOSNEWIRET BE &t

B oxEor capRBiERC DLW TO—&
RAERRETH 5

Qe wBEERMCBW TEESREY 2 HHE

(amplitude) HSEE T 5 0>,

QERGRERE*RIILDET2bN 2
Kleiert ¥ %#3#17 U 7z Reverse Kleinert ¥55 7% b & fth
R, 8% (BIR> %) Eih & 2 BREHRED
BBREOWTORERBENI G-I E BRIV E
3.

32 FRTEBRHOBRKIZOVT
FALRFREHH =

WO o
T

E%
B
B
#

F #F om o

B & *E

1987 F LI SR CFRE R L EERZMT L 72 38
Bl 48 F R E LT, T OBRKER L BERR Lo
UCRRET 202 s L7z,

BERERE L TIVMEERRSFEO L URES R D
EHEECALN, TOREOHMEOY A 7HE LT
i, BRHHEOBARE, iR A L REER, SR
BHEOLUNRTHE 2O LaEINT:. AF
EEOSAEVHMER E LTLERS 1 TRRET 535
GEBRELHIBIEEMNE COHIEF¥OsHERL
7. RREIEIZ 36%IzA S NI, BSOS 2 Hh
BHER HI:DII 214BTH - 7208, TRCRHHEERER O
HEEO/HER L, BERMLLY bHEAITRLS
Bl L s R BEOEEREBLTWRDE
20%1z & & 17>, Phalen #1%, i Phalen & DBM:
HRENFN 0%, 41%Thot, FiENLEEN
BT LR ESIFOILIE DRI ORBICASN
Johs, BHMEEY veFicB s [HoIhidh ] &
OESE L TUTOREERL Ty, (DIEEE DM
Vb ORTTERREIR % £ 5 2%, HEL D HEMOKK
v, Q) ERBCRLEOATBEREY v ~F LHE
UTH 25, %O idthimsgE v, BE I 10 5
LIAT1BEEUED L DRENTH S, (3) FEO/NNE
HOBIEEE bk, BERFAETHD, Lrd s

BHIZIbIED LIRS B,

33 Sub-clinical A FIREEMRBOFBLE

HERZERPEAR & B E =
= BB 4
= ®"R 5 H
# K % =

—R DA DEREFZ 5 FREERBETY, ok
ARERORMA ESAEEEZNEE RO L D%
b i Sub-clinical Z FIREEBRBFE L IFA T
%, 5ENE, 1976 £ L D 1991 FE TCRAE LB SN
72476 (R RS BB S N RAED 15.6% i H 7>
3) WDOWTHEIL 72, fEFOMNERE, HRITE 14
FhrEfhizTCaiT, BRAMRE GERlEF)
%<, EFRNFE»L60FET, 50FEBITE»o
jo. INSRBERBARLDAETLE, B - tEANC
F o EERICEIBL TS T BT 27 B1(57.4%),
BATCAS»OMBERPEBL, RENGBEY
o7 lIE 1661 (34.0%), ERBMEL, SKHY
WEREMCES 7ZIEE 4 6] (8.4%) TH o7, EBEE
LBHOUSEBZAMENRE, [HTRWEELE
BORIRTH - 7208, HIEWRE % - 72 IEEIIEET 135
FEDRIR W HREIMICECS D ob T3 L D
o tc, BERBIOBRER, [BRFHETo7z
LD 56% Td - 23, [TEET I 94% DIEFI I Fii %
T-oTH8Y, —AFOBEHSRARIOFICMS HOR
HEBINFZL TV LTRENEDLH I LEZ SN, F T2,
NS OEGID D b FEEEFBH (FBR, HiE, Wax
E) KHEELTHbDE IEHD8H] (29.6%) wxt
L, IMBETIE106 (62.5%) THEFRLID HE L,
FOFEVTENFER L 2D, FESELET HIEAIH
oz,

B R I REEREAR D g
EREEEHRED N LBRFTR £ OFITHESE
o fein,

H OB FRFONRRFR HE #h

EE SFIREERBEYE T 2T & L Toveruse”
PRI s N E U7, ERER, FEREFIcsn2
EEBNTBONAERIFETZ2OTUHHIDETA
»,

#h L D/ E 2 Sub-clinical RFETHNERAIES
EWwd 20T, WA FIREFEEEY £ AR
AT A »—FI 2 IEFIREOEBIE L ) v F
% ¥ & B Synovitis RE L p— DT O I R
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34 BFBEECET3EBEUNEREERBROBRE
BmERERAEERAR EWHEF S0
X B H =B
= & B —
* B i3
B B H

BAFEZE = 817 % B 2-microgloblin & Fig R E
FU DL IHBERENRNE DA TER, ZOFT,
BENZHMCEE 2 RTBER EFREERE

(CTS) DERETRE R, Wb LEBEEFREE
B8 (Sub-CTS) L BbnaEFZHEHEHRL:. &
|z & OER# KK, HEREHEENC RS
5380 CTS NOHEEIZ ORI LDPEPERITL 12,

[nfge - Ak] SERIENEE S FLUT 106, 5-10
£ 106, 10 ELLES B, 525 FEHTH 5. EHHER
1988 E L D 1992 &£ & T 4 FERHT, ERHEE
By - HUE AR R B, (B E OWE = BRI AT -
7o, 7B, REHZENMEECCTIS E LTT CRFH %
To7 8812 File DT HHEEL L.

[# %] Halter o 28 & ¥ 1w X h if, Sub-
CTS 36%, BHRIGHERE 26%TH -7, 4 FEHD
BRTIR GETHEOZ ) UHIH5H 35%) 12
Sub-CTS 734 &, iR EREL, CTS ~DHEREFIIZ
Znotz, CTS L Sub-CTS oM CIRIEFHE DE
F-AEEEE L D RERERTY, BRLS5 msecond
A FiBIET B & CTS OBk O T 2 BRI & 5
N7z, REBENEOH 5 BEET EHRREREIERT 2
R H D, B QBB WESIZ Sub-CTS
BERASHERESSEEICHIEL Ty, BREE
@O CTS 1, 7 2o+ Fk#, MITEE, REXELZED
RFOMEBEHREE L b, 05 ORBHEREEEICT
EDTVLTRETLZHDEE L ORI,

B % BEERBAREREAR RE BH

@ 3, —microgloblin OE 3 ENHCIEE 30~40 {5
DEERL, EMEORIMLE &b EHET 2 {Em
BB, TRTERERTLOTIREL, MG OE
EERFE OB A »o T, IRET I 04
FYLE & TR 2 7182 T 6~ MG ORL 2 &1 H
57:DEEZTHET,

QOB r BEEEOFREEEROEZR ST, BR

261

BN BT D B 230 &R, AR 10 LA L
OEFEER > TwEd, EXEEFCE MCV -
SCV OMKREROZFHRZLRDET.

35 FEEICHT IRIRNER
HHBRFSRERSAR B OH BEF
7 &N ¥ F

BFE8E @ roof & floor % fEHZHICEE S IZ T
Jesiz, 49 RIBOET % TEC R L 7.

[FR] HEE o floor i3, MAIRMEIE O trans-
verse & posterior parts T ", roof i¥, FCU BIK
& cubital tunnel retinaculum (CTR) X 0 pE- T
72, CTR %, 18494 3 U CHEHL Y A LB A» 5 &
WEREHEE ©, anconeus epitrochlearis muscle(AE
muscle)DiEE L # 2 5%, CTR I iZ variation 23
Ho5h, 0, Ta, Ib NBDOIEIEL]:. OR
58 CTR #RET 2 DT, HNEMATREERE
ORIARABR s, EFRHErEzoN05 ] a8l
BBl -0, ZOMTHNBEMUTIE CTR OFR
DBEL D, MBIEEINT, F47+ 3y 7aide
PRSI SRR E Z Shiz, 1 bR 8 fl
Bl aBi) bBEBEEIELBREOMRLDOT, &
DHREEEPREILPTVEEZ SN .CTR DR b
DICHSRIEDOTFEET 200 3BIR S ni:. BE#ERE
W& AEETHREE L TR E L Sz,
1541 30 MEAEICAAR LB L 7228, LT L b ELED
FEE RE CETIZ o/,

(%) CTR:FCURE - ZRERLTERS N
T &7 . CTR OFEEFRT 2R R oN 70, “H|
HERRL Tz, CTR OBgED, REMHRE % ENE
WHRNTAZETHDEEZ, WHELID LIHOAY
TR EE L2, CTR FRL 72, CTR @ variation
2w T, AE muscle D—EHDFH MR DE N £ &
ZoeNn5, FORWL A, TNZTNSREEERERE
FEOER L2 VES.

B M HERRESERKEERAR RE B

I b RECEETHD, 1 a B3RigEsE M
HHREZETHY, TOZOOMRIBIE->ED LIEND
ByDrEZFET. 1 a DEBOE S OBRE, HET
AR ETEE ORI TE AT L oo,

B oM FRTONRWIE AE #i
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HE IIFSMEERBEORL T 5 CTR o5 %
AL EBWETH, BREREDIRERCLL L
AL FCU @ 2 HEWCE 5 \EHE T kb b, »whb
3 “arcuate lig”MEE T CTR v L epitrochleo-
anconeus lig x £ 26D EHLDTHRVEWL S T
Bi2ofztBobngEd L, LORBRTLIRETIRZIO
arcuate lig SR EHM L TH D £ T8 DEV
DOTL & D,

EMCEEL TORBHEOR AR 2 MNF T S
EwH 6 CTR XD bo Lpfiic b % Struthers’
arcade bEE L TWADTIEDH D FEAD,

36 MEBEEREICYT 3HBE T HBITHC King
TEOH R OBE

FARERESAM B B @ =
Ok X E
% H ES
E % B 8
= B — ®E

(B8] MEHEEERE AT 2 FRRAE Mm%
King 3% & Learmonth 52 & 2 8 & T 81 5 B1TH
Wb TRE LT,

[HREFIB L O FEE] @F 23 FEM LR TF
WREMTb N S EERED > 5 K TR AT
7, Osborne ¥ % HifT L 7-5EBIA & £ fiTi% 1 ELLEE
WU OEERZ L Z 7 458150 B ¢ King ZF 85 24
fif Learmonth ¥ 26 [N TH 5. AR EIZIC & 585
MREWERED IO L TREFEOEE R 2%
B & S T RIARATAT 2 5617 L 7o, I BUETE 3
FREOFER I L T i3 King 5k & T RIS BATH
P AT & R s, ATETE O BB O R
Highet 35 # B L7z b O % v TV, MTEIATHROWR
Rk b L7z,

(BR] FEELDFHE COMED 1 ELAOES
TROFAOHET S EER L  FEAEOBRICE
G sRAMoT, BELD EUE 3 ERMOEN
BATRTOMFEORE D 1 FERBOEFCIEL T b
DM WISERERAE DS 2 R IEMFME L b F
WMBEOHREEASNT, 3JEULEEL » DATHI OB
FEOBWEFATRHTROAETHEEBEREE» -2
2, King TETREHIRER A SN P> T DT
LB TR ARATM CR S a5 udiEna sk
DXWERMNZ STz, 7, MEi OB

FEFID T2 EE T 5 R K < FRIRBEOEE TR
T VA

31 BWRETAEH L ARRMCR T M T 3
FHIEH

LR EENE i h R R T R 1R !
W B B K
& B £

FHFE P EIREREHERE DR GRS
L, Lod Z0ME R FAEGREPHEL Lz 6 flic>
W, ZORWB L UBERERCOLTHRS LR, &
TERICB LTS & TICFM S NI FIREEER &« I
EFEERC DLW TEEREDEHOEE I D W TH
L7

(EFI] 6 BIOWERIZE 4 B, &0 2 FICHES I 50 F
PO TTF, FHMTTHZ, > bFIREERET4
Bl 6F, FPEEEHI2H2FTHD, HUNRE
KR =2 L Twie, EHREAL G20, BEEfET
H5, 6HlELFEMERELVFMETo TS, T
OEFI R EHERENES L UBERRE 21T,
BAUEFRARETIC DL T EUEEDE T2 VL
HEE, BHEEECH L CRIED, REMETASER
DA O LB O BREREE 280 -, MEEERE
B 2 B D CRIFTC R R 2 T <, g
REGRERE 21TV B S R HERR L 7o,

(BEBLURA V] EHOFME, REHE
U TFMERITLEE R A2 D06 Bl 5 FIT 1
BlEAZETHo 7. b3 double crush syndrome
WKHHLT 212H7:0, $OZEPETHETH 525,
SRR D & 5 W EHHEE & R Y £ b I FAnE
IBEEZSNB5E, EHIRL DFMEIT o APE
WEEZ B,

38 Arthrogryposis multiplex congenita (Z& 3/
BIEAGERBE, tOREICL2Bbh 3 IPEEH
TEEMEE L -—FER
EFERRERERNE R &7 1=
H B = B
B & E &
Arthrogryposis multiplex congenita(AMCHiz & %
MRHENIEAfE E, tOREK 2 EBbh s IPH
HIREESE 2L ENDEFERBRL O THRET
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5.

EHNE 1 FRIR, £ 6 » AE, MHEOANGEIILE
WRRSEOELR R L. AREREOER K
TRBBE L T2, 6 FE X D NEHHEE RE T
DTk L, IPHEEORBENSERLE 2> TET,
EREETHREREPREL o8EY 7, MEKER
WhHKd 3 [thumb-in-palm deformity | #2L, IP ¥
i 12 active extention 50°, passive extension 90° &
hypermobility 288 7., EW¥Ik O A LT 720, K
X — VT B8 E, [P B osEEE L ADL 4
RERD Iz, FHREELERIRL 2.

[thumb-in-palm deformity | 1236 U T3, first web
@ tetraheadral flap i & % web-plasty &, /-, &

g P BAfi 0@ Bz L T 1, Flexor pollicis lon-
gus RHEEIL, —J7 % FEHEICEE U 72 tenodesis i
& % BAEIHIEIMT 21TV, EROBEEE .

ZO & 2% AMC ORafiHEC X b, AREMEEEE
@ hyper mobility 23 L -3 LET, ghe#
Zsnil,

H M JLERZERINR R #5
& 1 FHEE release O FEE, FOHBI.

H M HEREEERKEERSE RS B
OF 1 TABMB TR NERCREZVWTLLD
.

@ FPL @ tenodesis # ¥ D & S WfThh g Lz,
BRI 30 TH > BN RHR 018> T b HE
BHEBELETE L,

B & EFERREEEAR fE
PR IERE

(D ADL k, IP @ hyper extension O 5F 2 3k &
o T DT, web-plasty 721 T/ <, [P OBEEHIEHT
biTH .

@ 1P BE &i 30" g i1 @ K-wire # & it tension
reducing M 7% TH ¥, tenodesis DAF 1L 0w L
7.

H & EFERARFEWIE M ER
Ist. Interosseous muscle @ release ¥ vv3 X 0 i3,
Fascia @ release & ] IE ¥ %, addactor @

contracture {37 mn o 7z,

K-wire @ temporary fixation % 30°flexion {fif & L

263

7> @D iX tension reducing M 7z® TH D, tenodesis D
AMEIROTHS.

39 free pronator quadratus muscle #* BV THE
L 7- Blauth || & hypoplastic thumb @ 1 {5
FrERFERAR % A *®
2 B #® B
R OE E
®OFE A E

Blauth @ grade 11 hypoplastic thumb O #3535
WEERGICIE Z 0 g T IS RIS RS R AT/
EERA 21T 9 5 Huber I03fTh N T & 72, FuERFA
[:[) pronator quadratus muscle % free flap & L
Ay, BERB*BET 2 HEXERLOTHRET
5,
fER ¢ 5 ¥R, & grade Il ORIEBRT2 230,
F g~ E < NIDE# T2, MP
BRI e, [P BEHER) IITRETH - 72, 1990
F£7A2ACBEFMETOEASERGBIITL2R
1, RUERHE L RERFHROMICBEEENH
D IPEHEFHHIR E 2o T, ZORBESEVEKRL,
REMmEY AV T MPRESiORIESHFEBEEL 2, K
12 [l pronator quadratus muscle g H L, Mm&
HEE DL O pedicle £ T, BREHSELLT
%, HIREEE RV TEEBRERE 2 OMAEIIRE £
7> Bl S+ B #1R % FA V> T pronator quadratus 03
BER THLAERERE IR TN T cnERL
DEET P aViBL, BIEHScEE L T MPE
#iE & flexor retinaculum ¥R 335 L 72,

ME1IET » AORE, BENIEFHEIREFTIP
BY 5 T B3 13 0/36°C MP BA#i o stability & BiF T
b5,

Pronator quadratus % W BEIZEACEL
TRERBE SN B EREM DS H B KE, BT o2
DHGERRWI INE TITbh T & I%EEHRY
1745, Huber 312Nz TH=Z0OFREE LD E 5k
TEo3d 5,

40, NEHEO MP B & B v T MEFT 5 B f
AT A
JLEEREERAE B K %
= B 8 B
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k B X 4
a5 B B O#
TE O MP Bg1 % A TIME T 8 B E RN
ETo 1B L O THRET 5.
fEF 230, Bl ARMBIGERE. FHRIIFE
ErFBBREETH L. AR, BUEREEHINICRITS
R, T OEMSEFETELEL TV, higia MP
FAEiD{mEEE & PIP SO R ERE ¥R /2.
/NE R EEETE EER W TR L SYIMTTRIBL TS
b, FOBERAERZED R Moz, ZODId/E MP B
#i% AT, RO PIP BE OB % & U MP B4
M EEBEOFE Y B, MERTESBMA %
fTo7e, MR 7 » AOERE, MPHEMHEER-702
& — 10" a3, PIP BEEI O AEHR I3 — 20" E ik 60°
TOEAEELAIREL o 7.
ZR D FHEEAORE, REFLON T 2 BEETHEN &
L TMERMBEMBEN B TON 3055, L
LZD%E, HIERERLOBERE, R MEE &
5, YIIEC R EL EEMEENH - I035E, 2 O
FRNF—LLTRAVEABRFE LwWEEZSNE, 2
2, BREUACAEESEET 58, 448, &
%%ﬁ/ki’obl THENTRBLEETH D, R
FERAEREE I B\ T, BUTER I & 5 18000 13 e
THOIHIEEBL R EbEh TR Y, —F, 1BH
BRENESHRFEECENTH S, SEbhbhD
WEN, ERULITHEREE BT 29 aEEE %
EHERESCHELZLDTH B,

m % REREERAR KK §B
HEAR2OKRE L L T, recipient @B IR 25D

nholel kb, 15, flap @5 oMiss4E U, extensor
DEEBRETp D LR, RENEZ SRk,
lateral band iZi8EF L 7z,

. FRERTHRIRRAELAEERELTD 14
JLEREEEAR v #% BB E

- R & 8

X B F &

® X 1 B
EFX 11 FOER, FRIELAFEL D, KRR
WED 25 5EEBE L VI LISV, Fa
CRFESCERESLINS XY, BERFED
FERFCRBEL, ZORBUo»»BBUNERT S &

JWikot, Ff, BBHED(LEFERLUNE
BUBD XD DREL .

WA R, FRMOTEMFIRE R, 205
SHEEEMT 5 &, FIREMITIEEL 2488515
L, BEEBERLZL Wiz, Tinel 88, BiET, &
FiE, HIEEE 135D T, Phalen test XM, B
WEEEIO T0% 755 72,

XA TH, tSEEFRRIED Y, BEEHR
BT, FEEMRRCIEFDP BMEEL Tw AR
HELS NI, HRETEE ITFRELIC BV GER),
HEMZEE VBEDBL WD 72,

UEXD, FREMSED FOP AFEICHEET 2 B
HREEE Y, T 3E 10 BEFMeiT- 7, FHE
EREMBLIZE IS, EPERCREKEEFRRIER
sh{, BB, ED FDP BB EEL Twie,
&R O R 1 FDP O & R X BRI IAER
FTHSem b DFEEL, Be—HREL v,
O ORBO—IMESOEEEYIRL 2.

ﬁ&?%%%?@ EHESEO RO BB SEa
BOSTEEL, BHREFTHRORMRTH o, |/, M
%y fzHfﬁ%iﬁ%&tﬁﬁﬁu@fﬂﬁbi(ﬁ%bf:.

B M WRREERNE FE EE

O # # A7 B T pigmented vilonodular
tenosynovitis T& S % foam cell ks YiiA Sz
o Ted,

@ Chronic synovitis £ § % ¥R D FDP 774
WEREL TWOERHEMELERH 2 EEZ TS
3,

B % JLERFEENAE M BHE
O FEE GEX)

ABERIBERAEFETH Y, BEHEERRAD S
oz,
@ KR

[I-FDP IofRE M A D A&, fibrillation 52727
HBO—EEEDUIERL 12,

42, ZMERIEETRBELVREL AFERS T
UE L ORE!]
RN RITEARGR RS Bz
# B 3

FOH7)AE, BEBBRBVLTLILI AN
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BB TH B, FOREIRAL DV TR, FRIFEH,
FRamEEEE, MPBEESEE T 0%M L% D T
%, &, bhibhi3E/NNERIEEHROEER LD
RELI, ELOTCENRFERY 7V A D 1
EREBLI-DOT, XEBNBEZ R INARET 5.

FE

14, L. 191 £ 7 B LV EFETOERS LU
FESOEF-SSE, 191E8 A 27T 4B 22 L
7z,

EFEE O palmar triangle O REICHRFEF IR
DO 1.0x1.5cm OEZE RS 72, BEOMR
&, B EoRE R <, MEE B, IMEOEH

L RIEEOBREBEED L. hBHEEEEIRD
Kot i, REWCBT ERERD D, Tinel
sign, B, NNEOHEBZEGFEE L ko7, bhibh
ANMEDORBRIC X 2EEE, S, BERCRET 28
gy, 199149 A 18 HFM R METL /2.

B, XRObZHVEEHOWEEE T 28K
WDH T VL v THol, BEEERLILPIEREE
¥y, ERGMEREEGROBEE L O REL 12/
TERIEEGRICERSE LT\, % 2 CHEEICEBESED
—EREAF, WU W4 » BOBE, BREE
CEMfEB & EBEE T,

43, FEUEEBRBHH T VA COVT

AXXFERIE = A F BB
& B IE &
# K ¥ =
b g 3
= #E B 6

Hr VA FEELELERZI S BEET,
BEOERICHREL D B2, TD 3502 IR
%35, 40, bbbtz Oh CEGEBREY >
VA VDB THBEERERITY, TOKES, BE
REEL, SSWEHREERTY, T 260K
RS D W THRETL 72,

SERFEGIH, MﬁMG%T,%ﬁ6W,ﬁﬁﬂ8%T
Bol:, VIBHES 1#B XD 72FTHorh,

%MQﬁmowfﬁét,mﬁae_7w%0,$
TH 20 RLHicH < AbNTz, BEBRALL, 5F 1518,
EF1IIBLETEFCSERD & Sz, 85154
BETE, PN ZT O e D 134T, RI5X 845
TR 438, BSR 1ETH o0, INENORER

265

Kol

SEFCETHERERHITL, RELLESR, 20
EEGTHROE FTHEMAEEXEL, BEGRTE, B
BHE2ORRECEEL TW2b00Eno7, Fi2
KESTRSXZmMmMADLDHBFLHL, FORE
TH, MPEAEI L D&EMHN lem M HEET S L
®Ex, MPBSIE LWwHET 2 H 00 2 BECKBIT
%, OO TELbDRIFEAERD T2,
FREOWEFE L L Thhbilid, 2HEERLESDT
EHEC L AEEOEH 21T > w5, SE 198 E
RIEHEITL, 25 848 (42%) WHEREREHEDHN, B
®plTiaefl, BEISEREIL D&, TR
B> b0RRo .

B M EEEESERAEEEAR BB S

ALA, pulley O & A,C, pulley OfficH > 27U F
UHBFHELRTVWEDI LTI, Fr VA v0H
AFREOBFRT, ZOHEAERBEMET I,

H ™ WERFEWNR wE HE

Ganglion BSRIOTEF» S8 -REIL B & 2 (RAE
LTWT, $ERE0O LD CERISH > T HEAHE
BEEESIERC X > T T, HEEEHERSER IS
WIEE, BRI & o TR R BT 2 RN H 5.
RN & o THRBES LT, ik Tinel BROEIE %
B U TR 5 TofERId 72 v ds,

m % AFXRFEERNAE =/ FH

BEERE & pulley OFHISEEFRD» S, SH,
YIVF OB EHAIL, BBMA»SRELD
DEFEZ 7, HBENRE 21T> Tohwnicsd,
BT ER,

RN & B HEERERER L Tviz,

—EERL, BURE LW EBERE L, B%L,
BUOgHALIb0—F0AETH- 7.

44, NBRER &0 5 RKEBARBIEOAHEEER
RARESERRERENAR = B B &
R B i3
T
H

&

K #*
" %
F R % &
IR 2 5 REVENEBIED 3 EFERRL

i
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DT, BETOXENEREMRWET 5.

NEREEASKETB R T 5 & TREMSTR, By
LREOERREIT, INENTIFEMEELTD
nbhiz, BESORYIEE L O K& % EH UEE %
‘’ey 5. NRE, BHSEEOWIOLEHRTL,
B ERECER» OB THEFFRIIT 5, *
DBREBE L VEREET> TS, ZOFF LD
OB R (3303 2 1% A3 broad nail OEEHED, =
DEF L TR, bhbhDBATRDOFM % Ik
WITZE L WwEELZ L, UL, BIEE CRIERHEL
TAHLODFMERLELIEFIZOR Y,

P o 3FEFIC DWW TR, FERES SRS L7,

H JEINERLREEEAE T B=
O DL ORR I & BE 2 T3 4,
QOFRRBR L 2 MOEFLWE L EFR S vE T
»

| & XEREESERXEREAR RE B

B DW- <D LIBRICHSTE, TUKE b
expand & N7-REEWC 2 > T 5O, BEEEY, &
BHELETOTRER I B RWEEZET.

B M FERFRPAR WHE RE

FeFRANT2HETIZEA cortex DA DG IEHT
+H0 X 3B . Febid hockey stick inci-
sion TR « UK Z—88IC L TN L T, R
BEL, FAlrofEeL, BHEEOFEE TER cor-
tex FEBELTWA, ZOHH flat 4 B cortex HFH
BTE2I2CB0ETHERLO7 Fu—F 5{E
b WER A,

B % HrEESERAERENE KBRS

AR TIRER S E L, MERROMERE % 6 &
THEANDYD, BUH»SORMAMNL D ILOEESES
nNseEZLET,

45, SMEMIEE IR OBRER

BIREREAR # & & E
& O Om—88
BB — i
- S S

BEHNEER, HEZRECBLWIRRTL2FBIUV

BOMNMBEZELEERYT, S@bnbnid, BE
5HEMICRE L LB HHAC O OWTHRET 5.

TEGIH 12 B (5514 9 Bl 2ot 3 1), ik 10 F~67
&, FAL6 FTHo e, ERAITE, HIBE3E
EBIEF SRR H o e, HERITIE, BHE 2,
TIE 248, PiE5YE, MBS TH o . WEBITE,
KETE 98 EIBREIC S o Te,

BRERENEEERA L b0 118, REERE
B 448, W1 NVIF #H, HEFRSTRERR
LHDE2IETHD, PORYMEE->2bDIRT
el BRE: LT, SRRZEIAWIE6
BTHD, TRCHOTFPIERETH- .

THE R OFEBE BN, SEhbhbh
DEBR L IERI TR 2 L, SMEE, BEAR
R ETH, 0 HRUEEALTEY, 2HERCE
Yl M8 % 5210 Tude s o TR0, 11 fl e K& %
HH TVl b THDH, —BENCIMEE R ICEML b
DriEah, FREZZ LWL, BEABL2Z2
Ligwizw, EYIRTEERSThRY, BRELT
BURE THRULEBRETHD TEEABER2T 5
HRZH o7z, 2D ERS L, EYIEHREDO N
B E b, —RAPEMAORHRCEFEE b
DLETHDEEZLNT,

g M BEFERAEERSE BEH 0 R

TH VI & B ZEPITIE, Mycobacteriun mar-
inum S ANTRELZEESToTCEN T
.

B M EFEMRFEEAR FE EE

ERRE R, HERERIER», <, Bl
WwT

FEH 113, B(E) T2 L DI 7293, micobacter-
ium @ infection OFEEY P FE W EBHLNZOT, &
L g Ui,

H M MRRFERIE =l ®E

OHEA B MRSA ThH - 781k 1o,

@FEH BRI L TYIW 2L & R BRI
FO LS RARINERE R TUB 5 5. hockey
stick incision T %% compartment % + 43 B ik
L, Be%2Thid, BnlmERsH 2450, @AF»
BEAZBOTHELBHERS,
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B = BFAEERIAR BEx HE
OEFEABHEALES & UPIEIERERE

SE, bhvbhid, 7THOALPERELTESTHE
FIDEER I L T, BRI TERr 270,
BlAEIEILTEY £ A, L L Mycobacterium
marium WXL, ZEEOLBEIIH D LEZTBY £ T,
QOWEKR FHEREExREA

D MRSA DIERIE, FwHD A,

@YUM W Tz o TfERE, R T T RE L
DR TR D, BEAOREOHERO:D, 1B
BRRENSV o ol Wc W D £ L7, HHER
EB0, EROBES, LATNREBEYNTHo R
WET,

B o EFREAERRERAR T2 K-
FED N PORGIC L 235G BHA*REDOEK
FONRIERWCFKERT 2 TFETT.
ROBGIREME, BREECEELCTHET—
F—MHTEY ET. WFhicL 2¥ENETCY
Do eBIBE LD TT, LB £,

46, JEERIITEEE mycobacterium chelonei (Z& 3F
DETERED 1 H

IERERFRENE 1 8| & —
TR
® KX & =
OB X
0 Bl
%3 B X

FEERIHEEBE mycobacterium chelonel 2 & 2F D
BT P RERL /2. R 73, B, 891 » B
X D EF OB EXb L 7o, B IS EHE TR YRR
FENC 1X1em K, FMME, SETRBAR, TIEME0H
LR LUk, FE3HE 2 BFWMET> 7, EE
BETEHD, B, SEFRCHER, HElL D 2R
RERANE 1 & TER T A RaHBRO b 0T, WUk%
Toleos, B—i, HERMCEEL 2. Wik, &
THEEDHR, BRTOREERSFHL LD, —KHT
EHIORES RT3 TH - 7o, MERA TR
EORERRMBHY, v RiIIGETH- T, HE
HIREAT BT i3 L MRS - microabsess 254 &
n, 27 ANEMRKLRADSh, A—73 -
O3 BRI L D HIBR SR s T, S5
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He 4 A O T BB RS % 1 & D M. chelonei  subsp.
chelonei WEEH SNz, LLEL D M chelonei iz & %
FEFRERS - BRI LR L, HUEREH (INH, EB, RFP)
WL BEEERTY, 922 BTIROMEE, 5 ATR
DELCERESIEE L, E5 M chelonel iz & 3
A OB E LD TENT, KT 14 B3 K MEE
PRELTHESN, 20 B 5FIBFORETH 72,
& 70 14 R R IEERE B ER L CERER
PEOFITH -7, InBETEKSI L Avsh 53,
IIVATV DT I H Y UIEYE DIRESE L,
FAERFI O & 5 W REREAORERZEC TR REE b
ERTRETDH S,

" M EFERAFERAR FEE IERE

v KigEM O KX, mycobacterium chelonei &
iz L 3b0TT e, (BEE BCG L30T
2k L7-ARBLIY)

E % JEREREREAR R S
OHEZHIEROFERC LI bDOTH B, M
chelonei iFREFEEE & Vb 388, WHUEZ, BE
O DWMENFES £ TIZiE 3EMBBL 72, HEEH
BE5RFOBCRSEBIBL .

@VRDE, SEEHEEEE VLI FETRRVLSIIE
WELHY, M. chelonei WERAHZHDEFE 2 5,

47. MPRAEi & H BEEE @ O M B % f£ 5 Boxer’s
Knuckle —1)|

=HEARFEEAE ¥ H 1=
7 A BL:
A + 3
I*

B

£ 2 N
F # B
FER 1 23 F Bk, BEEKOFE, FHIF 10 4
H, BEMTOIFER v F 2@ E L E 2 25T
MP BESER B 2 2, IER % 25, MEmEE Tia
REEbN IBEONEEER T, LarL, SEER
Tk O FEMOER &R, FREOBEEEIFRT 5
729 11 B 6 H, Stk %52, YRiea Tt MP iRy
BlEREWFE > THIEL, FEEcEREED, 272
BRECHEL CERMI dimple DTEESRD iz, &
EHEROETICEFT IR D ohir oz, BHEIITE
R OER L RN B FR 2, e MP BB CH
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20 BE @ extension lag 3 7=,

A R - thiE R Ao sagittal band IZIEITTSE
BB L, F:BEEE LM EIEERTHAEL T
ZOPER SN, BEBEEETCEegItEL T
vz, BfiE B RRoon T, - EEELE
EL Tk ol, MR EHEL L -EMEGT
¥ TS, ¥ 0% saggital band B{EE L CEHT &
BT L.

#% . Posner, Koniuchi & i3 Boxer’s Knuckle @
F FEESERERSC L 267, BEaL B
& Uiz O BREME OIERR L 478, extension lag 72 &
BREE2E UL 25005 05 RINEESLET
HHEL T, HRSRANCGE T 2 B RR
HEfEbEulofflrnTIRBEESNTWE30LE
WERBDLhEET 2 LENDH 5.

48, HFHZ B+ 35 Dupuytren ¥FEOD EFITER
)7 rERKEEESAR #E #*
2 B =
A H E
5 B t

B 7 v ERREEETERER BRI

1T #

M ORF E R
BAD 61 R LARE 5 iz HBFTHNAR U 72 Dupuytren
HE ORI, 21 B 32 FT°h 3, 7 OW, FHHER X
REIFTHD, FIRREDIITEI65.6 2, HAl
S B, ot 18T, Fm L D T E T ORI
B5.1FETH-> T, MEFWEWTF IH, HFEDHL6H,
EFO&IFIT, MEBIIFIES IR, BRiE 1138, /M8
R2BOE22IBTHD, BRESHES X5 H
(41.7%) & G T /=, Mgl O OREE & Meyer-
ding D348 L A &, Grade 1132, Grade 2 11 6
F, Grade 3 7TFETh-o . FMAEET X CAIED

#HSTRECH b, Skoog ¥, Tublana HEFEH L,
Z-plasty #3EMIL 7z, FERBEOLIEIL, transverse
fiber & & o 7 BBy IL MBI SRR U 72, FAHTRA 2
Tubiana OFHME#EW L DT T % &, very good 7
%, good 6F, fair 2 F 7 poor iz  ERGE T
R EFERTHo7. Meyerding D338 T Grade 2 ¥
TOEBIFMEMEITE T RELDTH- 7. FEH
BEZOREEEITL 8HI 11 Fi2Dow» T, Luck L

7225w 48 T % &, proliferative phase 4 =,

v W B

involutional phase 6 3, residual phase 1 FT&H 1Y,
proliferative phase OEFIEFMAEH D BREFTH -
7o, &7, BERREHENESRCED N, HEE
ORFEER B L WHRE, FHRE L OIS 2
Mg E sl o,

| &
e V7 ERARZEERMNE B 8

EER L D OEMOE
@ open method OFEFILdH - 720

ZEIMEEIRIF Skoog & Tubiana ¥ THifT L, open
method 7% 4o 7z,
@ FomRfi

1 BHET A3 90°LA E DI HE % £ U T 2 EFIZ e ¢
LneEZ?D,
® CPM OmFfLicDwT

P10 2 BRI EEAEE V28, TAM OgEr»n R
EREbiLA,

43, F—r Ry IROFEERECOVT

HBRBRZEAE 5 B =
K B R OB
F B & A
X B 7B
p: V) 3

(B8] *—>~v 2Ry 3 FMEERLTL b
REFEWZR, 22 TEHREIZRERFICD ML
12O TE®ET 5.

JEF) B 5 Bz 4 Bl 9619 FT, VIREHES
14 F» % 65 g 38 oF, RIS 6 6% 3 i,
FEFEB6PITH - 7. BBEHEWMIZS »Ad S
10y A 1E3 » A, Y128 X EMRTE, Licht
man 43T stage 11 3 {5, stage 11l 4 @], stage [V 2
THoTz,

[thfER] &f, g ngEs i rlsec, FRIMEE
EHAZ W UHBELT, AiBER»SFHE CEEE
TREEEEAL, WHRA A, £EERLITRERR
DEESE, ABBFCRINEREL CHEIRESET
&L,

[BER] 5B 5% CIRFREREE 1 » B o 3 »
A, Y2 » ATHREOEBINRE L. BES »
A, 8 1% 10» BORMEERIZ, Evans OFHfiE
WTTHT 5 &, good & fair 3% 2 5, poor #51
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Thotz, LBLEDD4FIE S » A TOREREL
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BB, fto 183 FREBEEEEWN = 1T L
7z,

(% r o] KECNT 2HEEERR, BEEETSY
DOFREHE D50, ERONELTFTEIHED
Hb, FITHLEedH I » AHBEERERTY, E
ROBEORNFEEDH, FMETINEEELD,

g [ ‘ ALERFER AR
O 2PlEBBETHTEN TV SH,
@ 37AMERLTHET S W HRHE.

H M H#AEBERFESRERESAR EAEET
FHEMBOBEBMNE ED L I ICHRD TV B D,

g M IR IAE Bl 8

HEBOERARR (LD 20 .,

HEBORENLET, HEEEBLIUEBIZb- &
B b DT NETH AT,

B 0 (MBERIRZERAR BH R

B > w ik Lateralxk pic b & T 72
RBSM O fi#ff ¢ i3 spfEfii e & EE R EA LN E W &0
BRTH- o0, BTRESCEHRN EMz, &
FERAI DB TRER LT »S,

50, RISEER % BV Kienbsck B0 — a8

PEERAZRELAR B & K ¥
B B f ¥
B B F £
X B B =
S # ®F
T & #®

(8] F—ry ZHEN L CREL OFMED
FESNT VLB, LERCHEIIAEER Y,
SEbhbN BN EERERA TR REEEED
72DT, EHEETCRHEBRET S,

[ER] 21 FOBEFT, $IMOLE, HH&TH
3,

3 EFRIEE. VIRRERE RO FEED
AEREIR %R, ENLET LU Tz, B X 887
BTl BRB (L& %3 » Lichtman @ Stage 11
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DF—>Xy 7iFEZH L7z, unar varianse 12 0 T
Bode. FMITAINEERE R, ERLLAREC
%L, distraction #0Z 7z, DWW T, REFE, ER
EETWEHEEOHER XS AR, 9:8MEOK
ERETORBE*1T-o 7. XEFMR CIIEESRKREE
% collapse DETIRIE LA YE D o7, L1 E
3ARKT, WEREBEOHIRERADL OO, &
B E T ERL T 5,

[BE] F—r_y 7ROEREEITCH - 7: ALK
B LIMATORM & BHEGOBREH 2 0 EL D
3, FMRNEENEEBEACTA I ZALZ PR
FMOBE, TELRTLDBEBET LI L
EoT, BRHEEOHEERE S c&, RERETD
FEEME L IT L I LD, MITOFERME L HEE
LicbDThHD, FHERETH 528, X B LK
b BIFRERBEONTBY, BRAXAELEEZ
Shiz,

H B HERESREEINE EHEET
Distraction OHAEIZ XD L D 2D Ty 5 H,

B %

LBIDLELSEEBLEPoROTETH, XH L
bone atrophy FDE2FICR sz, 9B TR
FLEL.

51, F—r Xy 7FICNT 3187 A REFEEEER
OF=2:5)0%
HERBEEFEFAOREERE & 1 F &
*F R R B
BEOREYNEVT —va vy —BRENAR
3]
Ayl
LB ERRZERLAR £ &
5T
bhbhid, HEZTF -y 7RI L THRE
BAEI A TS E L E R FMAERET> T &,
SE)E, 358 S 53 1968 i B L BB ARSI
BIEM OEMRKANIC OV TRE RN 72, S FixtL
TRAEBTON, BWRAELUELERNRZ 45TH
20, 2B, BREERE IR, KITE1H], XKX—
VEDHBHD 2P TH ot FWEESIE 18~45F
(F#30.8F), EBHAEAMEI0E9I » A~19%
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2#A (FH1U4ES »H) ThHoTz,

X #&R_ Lo Lichtman 448 (1977) W & 2%k 2
e bFED S, I LBEOEMUEMERZEER
DILBHIVAEITL Tz, L LEFE E -7
&7, Dornan OY|EEHEE (1949) T2 & b excel-
lent TH -7z, Evans O¥EFH#E (1986) Tid good 2
%, fair 2 Bl TH - 72, fair HE I N7z 2 FE, B
DEEILED 0% el o e le D ThH - o, FEAE
OB TSR CRHAILL 44~~76% (F¥9 57.5%),
BRIE T 40~91% (F#973.3%) & HEBHREEFEE AT
Wiz, B, F—r Ry ZRRERASNTW»S STT B
HREEMT & iR LT b FRE OB A T iz,

o X 5 w g B E B EE N XERERIR
B, FESHOTUERLBESN TV S D, HEIGIE
FleBRThITIRET AV SN TR IR E 25
iz,

B M BB AE B BUE
OBAFETH stage K ZOFERABTHRS, 20
By, RECHERCEBTES, L) JesE
1TH 5.

@it ROM i 2w T 1 50~T0% R E T b,
OB E O E i prox. R-C.joint & Inter Carpal
Joint DMAMERIC L 2b00E>THS. BRH
DHBOFEET BEL S H
joint O FEM OB & T (Hf Z T) Capito-Hamm.
-trig. joint ® xp LOFAARKDALND DM H B,
@itk 0. A | 1% 2 B\ #2 B E R ZEHE & Scaphoid
Bz O. A. #8887z, Z g Scaphoid @ Rotation &
56D EEbNS,

—# inter-Carpal

52, % B4R (PIN) CEALHALRIRMEEHIRD
o - FRAETR O
URER R EERAR f1 B =
W F
=
" * E —
CEHE R R R
» B F OB
WL, RENRFRICERL, FRSEZ
FTEROWEFREHEHBECEBT 255, SE
bivbii, ERmAE B ERHMER (PIN) &80l
BHE L7z kB h 5181 O FHEEITRRE 5 S5 |E

Bt om B

ALBREERL

Ute, FEGIRT 3 M, L2 BICHENFZ29.4FTH
D, BKEEBE»ZZETCOMRI 1AL 78, T
V2.7 ETh- 2, EROBEIE, BRIFHEEEH
WHREL, Lr bFREEIORKAIES CHIRT 5 8L,
EE RO 21 ChoTe, 7z, 1HTEE
HiAT SR OFIRR % 8o 7o, B2 - 1 flic BRE O,
Ll ARKE &R B W ER L e BRI 250 72
28, WREHERC BE 2RO e b Dk d o 7. R
Wk % PIN OFREY7 vy 7 2Bl ETH- Tz,
TR PIN, B& CRAFEBEERT 2L, 240
HN@ﬁnyﬁymiéEﬁﬁ,lﬂmﬂNﬁ%
BOEMEEM ORI n-FER M, 26l
HN@ HETE i L R REERR & njz. PIN Y05k
70, 4PIEBOWRELRD 2. 1 FlOFBIEHT
BESREEELL:. EECRMEHS ORI E>T
KGR EBET 5 2 EBBD SN TS, SEDE
Bl Roni: & 5 LB BERWERORERTRE I, R
OFBEEHR OB R ET =¥, BRAREE 2T
PILTHERE LD, EEPRELLEEL .

H M HARFEESAR RME IEE
W7 U F v DEFATEHTFERE TP 5o
PRAEBATL & DD,

| & TLIREERER R AR I =88
1EBOHMIz VT
HEDBEDHZHDIFIERATL, A7)
ZOBEHONE»o, 20D 5 1 FlIIFETFRE
#7T, FEILIMESREE L. B3 hyperflexion
THIELE L,

2EEOEMIZDWLT

bbb EEIEERT, HEMHEREEL TS
L ZATT. 2L, [EMEEA neuroma R AL
Tw2bDLHVET, INVESEEFRTIOTIR
BuhEEZ, RELTVET,

BEEOBERICOWT

% { OERIZ, METRIHMOBERESZI TE
TwEy., RTh, FTEEREFRAZIN, =
NIRRT 286, HBMMEOBIRM T oy 7 TR
BOKXMZEEBRE N, FMEITI2ELT
WEY,

IEBEEOEMIEDWT

Efh b, BERERBC A > 7V A AR LD
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DEHYERATLR.FBEY 2704 v OEFITIHE,
BE S FMBREOOMWHETE Lo b EZL T
F 7.

B o HEEMEREMAREAAR EA B=

5B R MR I IEE T b Radio-Carpal Joint Z3C®
BoMABALNETOT, MEOIE*FEERE L
EZLDEPICBERTILENHLEELET.

53, MRS RE LA BN 3 FRSMBNBE LA
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ERFREIE B

F

H
R
R #8
*

[

#®om

* b B |
[\

td
b3
I

=
-

#* B IE
g X T B

FRORTE AR LaF L T AER O F» S, (iR
PERFHRICECES L Bbn 58] (de-Quer-
vain & ER <) OB bR L THRE EMA 20
THRET 5.
® REAFREHECDOWLT

BEZ ¢ ECU B ERFER w5 Lz e ¥
W& 7R B 25 BT H D, — R BR S RIFANCN
BENFY 3 » ATEROEFE 2B/,
@ REERmES L URIEELR

s ORBHEE LI BN 2 EFSIL 20 8T
BB, 25 1THIE, RETOHEE S steroid FREA
WWCH 3 » ACTREROER &, WNPmREs 54
R TOMEERBANRERREE 2 s h i,
® EBETEEHRE

Ritter & QR L /- BB RIEE G BIEET Y
TEEEZSNIERAIXIFITH S,

B S OB 72 30l» T b BRI TER
EHRTHEEL .
@ Occult ganglion

BRERE I O#ESIC & D, occult ganglion D#ReE
B Twab,

FMCE TCELTEFIR 2 TH 5.
® Intersection syndrome

REMGRR L WS WEFBE 4 FITH Y, B
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i3 ECHO 3 E#ITH - fe. A OERFIL 3 » ABRE T
JERDE R % ATz,

H M IWEIEBAF ISR EH R#
@ TFC complex i#EHA T % Pain & OFERiZ X D L
HWENTHE T,
OREFEDEKNABTEHZ TT W,

" M FraxERmAR Rk RE

“Intersection syndrome” Zf¢k» S{ER AT
% paratendinitis crepitans *RIUEBEZEZ TL W
.,

LLEIR LTI I OEBATERS Y TR
FREIBIERLAEVRASLILOTI R,

B % JLEAFREEIAE BE IE
ILBVE KR e 4 OB 3T L
@Dys#Eix 1. Casting
2., B (EEx 95 O
3. A7 a4 FEEAEA
B#{THTn5,
@ TFCC £ A
FFHECEHLWEEbh2, bhtblDiToTw3
FRARE —AIREEE LS & - TEBIFER S
nizb0E ECURICELAZEEEL LTS,
QB AER FESEOHE L
HHRBE DO TR EHERORMBHZ LD LR
5.

54, £15 CM BERZ T MBI A AE O JA FRAEER
SFEMAEREAR B B = C

f] 88 E B
R 7 1=
& H =

SEabibhid, 85 CM & OEBR OEF K
IR YRIEFR U 6 ERX L, FHREE
WiTL, REFEEREELOTRE T 2.

FEFE, B3, o3IO 6 HIT, Fmid 49
FHe T F, FHE2FTHol, BISRIEH 2K,
ER 48T, EFITFIEOMBRED AL 5 6, 215
OBEENFRS L UHBEOETH 18 TH -7, &5
WPl /7 AT 4 v T A NG TH o Tz, VERFR
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THoTe.
INSOERCNL, T4 2V rOREERSRRL,

BT ZHRIE T 2 2 <, HBOBHOA 2L

7o, BEEY Y oy ARV YR MEHEEOKE S CH

¥ TR USRI EA T 5 £ v ) Silastic inter-

position arthroplasty %7 - 7z.
REBEMCOFMMEC I, BT, ZEHRER
HFThisy, EEYETAERAEELS,
FECHREEEM L EDLE S I 0L, TR
EMEET BEHN E TEMGEG &L 5 Z L 3TTEE
EBbia,

H OB RERAEREA KE
OHEA Ry YO DB TEHATT S L,
@Fi3 APL #FAwTE b 2328, FCR L HBL T4
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| & ETFEMRZEBAR M ERE

{#H L T 3 silastic sponge 3 1 4% Smooth, &
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7o, CM BEEOIRE, foRlt L wBEE ks 5 L,
DU LR L, B %k, Bise o B8
T OBWE, RSB ORE(LSTED S,
chig DIP BHERET IS HSER OHHEASEE L T 0, KE
E D erosion 2338 57z,

SRR F T OWE - BEER L 25
TREBE LT, CEMEEER, StEgms, 18
HRE L R EMREZ o b, LIRS, WHEE
BIMER C— R BEET 2 W T - o, REERGR
LREMRBESBE CHoHRELSE 2 1L
v, FERZMEBEENT A b RS <, BEE
EHERaME T, BT D R R R & B HRR
g EDFTR 0 1o, S EI ORI T B OREE,
RHEEASEFARBCB O TERNHEOREN T E Lo
72hs, IheDEENEESN, D, UHARFM
Bizh > Y SMEIES & U H v ¥ S HIRNE OBEE
BhdrIedh, HEEMEGA, &wh vy st
RN ELEZ NS,

KILTWA > T U R O|ER % 55 L T T
IR T B 523, WK CIRIBEBIHITE B 568
{hdEDs, ZNEREHI VP IEO—EAEL LT
BHEi R S o feled e EZ SN 5, bbb OER
TRIA BT OB X TR OHAEMBEER £
pERs e Bhh b5, WEYIRM, BEESEH
WTRIFLERSES> NI,

4, FHBEATLON BERE CRE L ~FOEE
MR LD 1 i

HlRFRSE B B B %
= R B =
£ &k # =
B R E

2

FRAME A E S VIM S 18 RE U oS M
KEZEHRL 2D THEL 72,

(EFD 28F B F7OH T Rk [%£2251A
A2, HECBATTR, REBIROYE, o,
RE#HEE, HBREORERXZ T, B2 »BERY AN
EYF—va VIR TYR A BN S AT 2L
Tz, FIREAEFEEECERLUFECEEZE2 cm ko0
B E R R 7z, B e~ 1T L, MR
THEE (CRP6+) OAFEFMAEBR SN0, ABED
HERADT 7 — e EHEHIOBRS 5175 7,
BRTET7 A NNy =SB EN:, 1y A%
R R U MBERESSE L 2700, BOBHL
e A REEATHB L, FAonffIzRIFT
Hotedd, Wik AHL Y REOBRBRE SN, 7
VAN - EIGERENRLE SN, BRSO LN
ERIOB/EEITI bREDHBRIRoNLro7, &K
FOYIMER b KE L EWOETHEOEEBE D, 2
BiibizoTT 7 ) = N3 v kT eh8, KERBIE
CETBLAN, EEREDEBLEAZZOREK S
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1BIOATH D, & I-HBREGTNEROREDORSE 1k
U, KFEGI TSR ORE P ME ORE D0,
T ISR T H - 7. FAFEREL BS
BEERIBAEL CILMAD 7 7 ) — K= v 275 2 b ik
FEFWwRHTHD EBbh.

s

5. BFOEXMBEER % £/ & L /- Secrétan’s
syndorome & 1 5|

EhEEEARR B T W =

A

A <5/i7 5> VANE B

127, B (F1) 9158298, BECEF .7

¥, BETRIFOENEZF/:. 624 H, FHEO 1

ANa k222, S hFHHRMIWORHTX 7

o 5
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A&FH LI, THA29H, B L BIRSRMNE Tk
whEke, AIEABEL 7z, FTRGEFEER L 5.0 e
HOERESH D, FREIEHNCE»ET, MBI
T L MBERA . XBTRYBHE, BE 280
7 reflex sympathetic dystrophy (RSD) DM %47 -
724, 8 B19H, B5PFEERHEELNEEDNZE
BRRERD 2.

Thermography Tt cold phase %3 7z43, 2 [F
TotBy 7T, A% 5BEEI R & 5 high
uptake #FWD 5 DAHTH - Tz, Abith, BREEL 7
ay 7, BrOEBEBECHEROSESIEIRL 20, &
Bl T EHTH-/. 9A13AH, HF
FOAMRBROBHR XK THMA2ED 72, 108 10
H, ZEIE, ROTHTREE»E2GD, HEs
THEWY, WEFER2HSEL 5k, 10814
H, fuRUENEREZE, RSD & X Uf conversion dis-
order DBWC T, EET I NV ST (Vo Ty ) —
L) 30mg FREEEINY, INEOLIZERERD
Lt ZORSEAIC Secretan’s syndorome L E 2 5 h
7o, WKEROMESA SO, 11A6H LD
B OffE R L RS L @IS R BB L. 92 F
1 A 31 BiBBE U 7208, B4k 7 BB w RETGH DR
®» St k, self-inflicted injury 8t Hh, RSD &
BHHESEZ 6N DB ORI NEFHE B D5 e,
Secrétan’s syndorome i, —#¥ iz A &R - LT
FFANSGNRT WA, BECE L CHESEN S JER
LU & BT, RIAKZ psychotherapy 217w, 2
REMARKCERERE LT LHTE OREHOEER
B—EHLTw3, bhibhbETOBREIRH LD
O, BRI S BFIRICGKEL X 5 28k
oz,

. RRABHEOREER
HEARBERIEREAR & B & B
RCI- N - )
OB R #
E B B &
K #H O 2

ERBEE TEFCRITLR, EFE 11T H»S 54
FOFEE 30 F T, AR, 12466 » Ao 1
E6 v ATEHIESC » ATH o, WIEMERE
B, L~ VIEWH 26, AMEUM 4 HITH 5. NER
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2 6, WERAE S Gl Th 25, DIP B v~ Oyl
O%E, PIPMP BSOS RIFTH 2 2 &8, B
HERSAE DM T, Wit/ MY D 4 BITIR+5%
AENR AR T E S, I~ VIBYIE O 2 ERNE, 16
iR F IR T, RIE 2R 2 BAE L T8 i
TAM T 65 L BOWHE L RIED B> F ZAJRET, I8
HWERBLTWS, Lo | FlIIEHE PRSI TH
D, MP Bfi ORI B RIFC, Mk b RIF R v F %
EELTwS, 1, NEHOREO 2 RBHE.MTL T
WAL H VA, ErFIcBL TIRER 1 KOBE
THHFEEZ TS, O 2PD WL T, 8 mm
o 12mm & 2 EL EEAE L EF T, 10 mm Fi
BERIFZEREREE TV, B LT,
SE@ 7ER E 5 EFNICE 2 BRI EBIREEAL,
mES 1 mmPUET, BIBREEZTIVLOTER
W EEZTHE,

1. BEBMKCHT 3EEREOICH

BEEERKRZBINE B ¥ #
% K B B
wH# — %
B O OB oM
. H B &
B+ £ —
F 7 B #
% B & —

Dupuytren ¥a#g 2 xf 3 5 BIBRER L%, FOMEEE
DEBMETICL, BOMEIEEE TRl T
RAOTHRET 2

GEFD 10F %8 (8308349-3). 3 FHFI ¢+ >
FEOEREIBMIEF rEE NS, EECTFE
R ST R R 21T o 1o, 4 FRRICRTS, dE
OB EhE I 8 U ¢ multiple Z plasty & EBERE & %
Fo7z. 10 FEEOSE, 8O R HIHEO TR & 38
TOWUBDI L 2 FHHHPEETOBRICTT 58
FHEORGFCH L CAIBARRE R A7, FNIIREL
G FETEFEERICE 2R CFHTICHEER %
UL YIRR UBARAI = U, 85 REE0RA L BRI & L ¢
MEERE L. MR, %, B, —XEHRsY
HLUIREEE % o 72, Bl bt L O — RS,
MEREEY — ¥ % T, fiitk PIP B, MP B4
LA E LEBIEHIED - OB EE 2T 7, fif
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BIAB L VER, SBEHERELALELET T
3 £ THBEITY, RFCEFRER SIS L, ik
Q0 BETFELUN O ERETET, Mik28 HTLER
b3 T. itk § BB cHEABEHE 2R L,
%9 5 ATEPRRRE TRV, o & D L EMTHE
BOEREEPHERLEHAL EEEMIEL, Lad
TS ORHRIHERRE O 72 11T - 7o BTIBER I
EEEOFEMOBRAZZED sl FERICDOWLTERA
B & biiE U5, BIBAMER % i3 Dupuytren i1
ST, FROMEK X KRR, EEREROE
WxRiB, &t (B fF, SRENIENIRIDHE O FMiRs
DOEMRBCICATE 2T REENH L. LeL, Bl
BREEDSHOMES L LT, SEOEFDHE 3L
TR & D b RS LR SLEE k5, FH (R
EH ?) OAAEER O, Dupuytren SHELSN IIEE
EOHATBER D, FESEOBE b AR R ER% Iz
EBDy, EOREOES OHEBIRE 2 TR D,
UEDZ EBEZSND,

B. BHEPEEMREBEOIRAE (R T B ERARMIRES
— RAFHEEHRBEMAEDHBEROLRFR
B s —

RERREETNE F & £
X K B X
& & X A
% M i
& B b
H & ' 3
s E B 7
B W B
T XRME® L
4 A @ —

MNER S REREE D FEMIBRUC B W TS TR L
FOFMEBHIENHONTW S, ZOKERER
T+ 57O RAFREGS L U7 OMER 2 B0 iR
BI3 & CHBERCRET L 7.

HRIZ 17 PIOF T EEEHOFMES <, BiE12
B, etk 5Bl FMBEFEHESRMTTHS, Thbd
OFRE I OA 25 9, SHRELS 4 B, g
3B, FOEHBBEIC & ARBERO R E L
LBITH 5. FATEIREWERE THIFETH 5 14
B, kimg &k 2 Fl, REMZHN PS8

bt

IS OFEGNIT UATHTEML & U THH, iR
W, MR RAFREG (LUT FCU) 0 PIIRAAG %
HOFE DFVM, B & UF OBMBEEREITY, EMAEHT
L 7.

R FCU o MMT &, REEEXEO intrinsic
muscle @ MMT 8 L URBHZEELHE (MCV) &
B 2 <, FCU O f7{E T i f& v> intrinsic
muscle ® MMT 8 & O MCV @i L IR T3 % &
WO BEFRETIR R Do T,

TR P A OPIER TR RIEER I BV TS -
ABEOREMEIBESEETH - 1o, HEHRE OHEITH
TIMEREEICEM LB & U, Renaut body DHIE
& X LIRS I EHE 2 R B 2 7 L, RASER
TIHHBOEEB L UBE L HEBEREEL Tk,
L, RO FRRENHENEE LB
ETRARRNZHEROBEEUEE Th - /2.
THERE % & 7o UIER T IS EIT S AR R A =
D, T ORWEREHREHRETHEEL Waller i1
fao TWwaHDWH -7z,

R WMEROBEBENREREBRO LB ETR
HEMOBE N, SECETLTBY, BHHET
BLUBBERORE AT, ORI AT
EMEEUCTOBHRMESD D LEZ bh,

9. HHEBRABFRCEH LRFHNCERL LS o1
EPHERED—F

EEEERRFEEAN F T &' #
K B C

&3] 7% M

w®H - X

£ B B E

HERRE B R B E

ALFERZAH L NBEfioRAREAT, R4
BREPELC S E@HONTWS, bhbhasgs
BLYEhHERBELBE L2 —Hs8BR LD
T, BETOEERXMILTHET 5.

EFI] 17 R,

(] & =8 PEOMEREYR L, FHeREOR
BT,

(ERSAEME] 1990 42 10 B 24 H, R TR izg
LT, BRI CRRBAEZR AR « A EEREE
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- EriERRE s 2 s WETFREDR, 3 BMD
FAREESZ SN, BERD, TR FEEHL
& U AIE SRR & B, B E BEE L 5 72, 1991
f£1 A 22 B, ¥R2% L AEMKOREETL R S
NTRE3 A4 BeFMEeTo7s.

[k R Eomiigia, HEBikcib ¥ RALE
AIL T, EHEEAEEL M2, WEE
i, EFHESERHMCBRATIETRAL Tk,
R EE R D UM EEARTIL R, AR
TrRTo0. W1l B 2@ELHRE, B RER
MizdH 5,

[Z8] AEEEH. L CBESNCERBRAT 2
Watoson-Jones lI-IVEIT, REMZERENEL S Z
ik, LIFLIBRE SN TV EY, SEDERO L S
1 IE PR RRE & & L 7o R 1, FEE W ENTH B,
Matev i, #HEABEI ORI EFMED, A EERE
ATHBANRBRLE IR E T, FEEELCES
PWE LT, SEOER TR LB, EhE
BN EEEBEZ B MRL, BERCHEE R R
TN, FOEEFERELID, FREXBELILOTI
CHERIL 72,

(o] ALEEREEHL NESOERHIE
T, BARRE G EPERRE £ L 7 g he—F 2 28
LD TEFOEE ML THRE L,

10, RAEECREL-BEEEED 15
FUNRZERSE # B & B
B OB
[ E —
TR N P b A A R B ¥ #%
B TENEEZ 6NBHMPEFIIRE L /N
REEREED 1 e >V TRET 5.
E6 5 F BT
FFF  AB - /N5 PIP B R hfE
BEERE - KGR I RET~sz il
TR 1 1987 &£ 1 HAER-/NED PIP BAEiAMa UM s
DERMTL. 3 AERVR., EFREWEXENED
FREL LB - NMBOSTER 2 R R B MRS EREY
Bbil:, BELAAECE IERERFIEHE L8
A SR ARE.
BE | ERE L D REMEOET 6 D B % i
L, FEREDFREANOKEER0 . RE

3 X

277

R OHIET EFRAOMBEETHIELL
7z.

B FE 9 HFEM. NARRER» s REMECRE
HEOEL WERETDOREMHRE L &b I EE 2 Uk
L7z, fEREH CHRTREREE t 2 s il i
% 3EDBELE, FREOILKE A TRy,

EL FRCRET LI REHEEEEEREA TS
2. XFEF von Recklinghausen i % i 72 VS BA S
HHEREETH D, HHEEREEbL b
FUEBLRY TRAEE 30 fl, KFETCRANE2SH T
6PN EE s, ERRAEF T OVTREER~F
FEFrFTHOEENTHEY, BREMEEGEED
PNEBIEE LB a» o7, BIERRAS TR R WA
FaREROMBLREETH S, BHRERRHETIE
EFOH»ORELEHETH Y, REFDSEBRERE
EERT 5 LR, EEREAPER b L CHE
IRBRENLELEZ 5,

. EHEFEEFHOOFHIESN L EDRERED
1R

BIRARZEETAR & & X Al

X K B X
Louisville Hand Surgery Tsu-Min Tsai

SR 2 EL HFREE LG ST 652
#l, B48Hl, LABITHVEDIZLF T 2A»5 60
ZF, EHAUTFTHo T, BRRIEEE X 10 Gl
HEBR2FTHY Db R FIRBLEEKRICL RS
UJe. BESRAIISEETH S, He L 4fTHD
MRS | R BB 3L Bl R o h i, £f8tET
WIRBER R D Ol le 20 S F M CORRIIZ S B
564 H, T3 10 HATH -7z,
B B 2 38 B IR AR 2 S 1R
BUFICHEHBENEZ L THERDT 2Rz
SEP #EHAEER 6 Bl (ZMBERBITH & 1T ET 52 #lic
58 FMEITo 7z,

WL EARERRIL 242 B2 5 1125 A, Fi944 5

AThot, EOHRERELEFHIELHV L
Solonen M F kW HE UFME L 7.
BR FAREkaREs o B SRR
T H D BASEEREEITY 3 » BN OIS HET B
& U6 % B LA OMEHIBENT 12 7 N DA O FAT I Eh e
BEBFBI2Z o 7z,
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12, B K % -7 mallet finger (23 § 3 closed
reduction (BEE) O/NER
SHRBRAWRIEEAE & B F5
O m M

B %45 72 mallet finger ®3 %, ‘BH »HEEHE
DU/3LERED L HDTIX, —MEFRBHET,
UH LIRS T2 2L 8h 5.

GE 51X DIP EEAEEMN CIER P ERIHL
Hah s, EEMTBRSHEANREL, B %
ZRENATEIOA~N—AMENSE I L EBL,
extention block #F|f L7z closed reduction Dk
%, 1988 FOHAFOMRIESC@EL, ¥ DERD
HREBHREEND LDk -o T,

bitbhid CORBEERTL, FRMEOTIHE
REBLOTRET 5,

FEFIE 10 B, 1148, Stk 6 4, ZiE4 BT, 0
16 ¥ & 59 oF, 26, 3F, BEEREAR—Y
E250NB9BITHo7. BY LD EEEITIZOMAM
IE3E»S590H, ¥R ITEBTH- .

RGO 2 I TRENTRRT, €055 LHITEMN
BB &7 12, Mo EBE 4 »B26 282 » A,
T 14.75 BT, 9HITHEBE, LR <, ADLiC
FEEIZF o7 oz, ROM i 4305 87, Fiy
70°T extention lag lZ1F L A ¥ o7z, UL, {#
RBEES L g hE S i safety pin 7z E3E
FEEDLE - LIERDH - 72,

BESPPA+HT, BEECRELHRM 2R IE
Blbids - 73, RFEpote, L, FRERF%
extention block DA TRIEMLEEESEFTEZ YL
BE, FNVyar—#BRTHL IhREE L e L TE

c-wire 2RIABET 2 Fk% L5 & s D, EER
BEXTOBNBLETHS .,

HROBIMAETCLLE L T, EbD TERTER
ETHY, HLOEEE IS WS EIEGNC b B
T E O,

13, HUBRBEERIREESHD 1 4

TR RO RN & B 3
5 B f#& &
% A E M
=R # A

ST SIREERIEAR #F L &
AEKKRFRHE WL
2 ¥ A

b b T E A B R B ORI & bk -
7 RBEED sleeve fracture L Bbih 3 1 il & &5 L
e DT, NEHEEEIMZ THET 5. EHIZ 16 F,
Ao, R D ATMETE, ARREsGIR, R
1991 £ 10 A 11 0N A 7 BTHEE, F2 o0 THE
%, FEZZ2 L, ¥ 7ABBEHEITa N, 12 HEOD
X THEEEDNT, HEDEEN S iz, 11328,
ERBEMIGC L CHEIR, EEERD, 7L
BOEELBAGIRERD 7. XGTE, BN
OB S X CREB D sleeve fracture %7 &
7. CT i THEMAEBRBEM O RITA & 30 o %iE
B iz, PRI TR, SR~ O leak-
age Db o, HETFEELRATLPRETH -

Je7zs, 1991 45 10 B 28 HERMATRIE T % JfT L 72,
WA R TR BHEREE A& BT BECG B 0
W RAIFARFHEASE O, AER @R ERI 2
L, REIFAREGHRSREERTE L 2o Tnte, BE
FE AR i D — S T 2 L T o T R 2 B LAz
BRERAAEET 5 L CABICABETH > 72, i
T foe R EI AL T EERBE O 5 cm yi i1 ¢ 1.8
mm K-wire ¥ L TENEBMOBREHE = 7%
Tl B¢, HAMTKER % 1.0 mm 582 FHw»T
[ U7z, T e RS C o IR % 5T L 7z,
% 5 BRI AL E AR K K-wire k%, 68
THEIE #FEL, ROM A2 BB L7, #1% 3 » A
BHBES EREFT, EIRL 407 BAEIRES L UE
NEHEZ R 255, S8 & U4 -SEHIR 258 T,

UNEVHGRTH S,
ERA)

O Eb b idET BRSO FRREIC & b % -
7 RBEOD sleeve fracture & Bbh i A e uie

1Pl EER L 7:0T, XEHEREA Nz TwmEL 7.
@A ER T BIHRMS R O AR BT oM & #

L7,

"
2
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14, #45 CM MEBEAD 1 EH

PIRIS KRR £ A 3
® A ®
wm K A #
% K 138 =
X T ="
NPT (1

50 carpometacarpal joint (LT CM BEAT - B
T) OB, HEEnEIATED, Bz
BENBRED T, SET 104, BRNT3IfEFREsh
Twaied v, SEbbNE, B CM B
WA DO—ER 2 BB L 1 O TETOEE » N HE
Ufe, fiEBE, 52 F B, FR3IFES A I8 HAN A 75
T, N ML EE- T FRANGEEEE, Ebi
LEERbET 4. YIRREM X REH T T, AifHECM
BEET ORI % B 7248, CTscan T, 8 1 hF&
KEWE L bENERD T, CM BIHISEEEEA & 28
U7z, e RUBINAENCES| 2N 5 E BRI
Banss, E3|xkET L, FCFHRAZRED
Jok, %3 HERKERT R, &K pinning

(Wagner ¥, Johnson &) itifT. #itkaif» & 1P B4
Hi % THIRRLIC T, 6 BEIOEE 21TV, T OBER)
EENFISRELE L 7z, MR 8 » AH WK T, A#tE CM B
RS AT RIS %, FAWHEE 70 BERISME 60°, HE T
N8 26 kg 33 kg, pulp pinch 6 kg 6 kg, lateral
pinch 5 kg 5 kg, pulptippinch 6 kg 6 kg ¢, I
EAEEAEERDT, XRHRTIR, i CM g0
HEMERRFTHY, BSTLELRED Togn,

(Z£) 15 CM BT R A DORERFEIC DOV T,
Shah & i, CM BHEIRARE AL THFE RIS
HYER UF4ET % LR, Burkhalter 5 i38fei K E
SMLSEFINEETH S LR T WS, iz, Johanson
SO 1, 2hFEEREHHSE S L5 2 OMNER
LEETDLEVIFRL DS, SEOOREEERE,
A 7ETPREAEEITH S, 51 ZETHRE, NV F
WERSTOLE, BIBXRERMEGETH 503, HE
AN BE UMHE ORI & 2 0, HHERIME A S E
WAL rhME s 72 &, posterior oblique ligament, inter-
metacarpal ligament 285 LYIKT &N, ¥ 7-B&HE
DEENV &5 E 50, BEMEAHNFEANE. s/
ZHib,

279

15, FHXBABAET O 3 fER] — MIRBHELHA L 288

2B R OER —
BREXFREPNE B # F’ &
T B & #
E>' 18 %
T B & =
B B g

FERE 2 i OB, L WEAER R R

SIBEDBEERISEEZT, WELPELESNTHE
v,

4mE, bvbhid 3 FIOEMER OEBEILEHES
RBBEEOBREERELY, TN BET, BRK
BN, BB L OEERE L, TERSIRERD 72,
VERERIC W, BB OB ERD I,

IS OEFIHL, HEAF R OB & CEEA~
DR %AV BREEMN 21T o7, £/, 2B 2
Bl AVIA B B EABAEN w BETRE AL 2 B 1o 7o, E4
BEEHE AT (triscaphe arthrodesis) 8 X VB X hge
AEYTBRANT % ERHC (T - 72,

ESERETIZ X, 3 #Idh 2 BIdATiE, REE ORI BN SIR
RO, BEEEEEMZL 1 fle, BEMREH
BAEIZER AT H O impingement BNER & E 2 5h 5
RAEEALASAE L, fiFie, BENLEERORD %37
B, HESTIR, IMEVEBEERL, MEoft
FIERLTB D, Mg U CREEEE » <
ERVPBsNT,

16, MAREFH - BHEEFEROBKRE

BRAREARER B I8 x
T H B X
H I
Sl 4
= H ¥

2O 4 EREOHRE B - BRI 43 81T, BRE
W34 EIE 17 B, Herbert i 13 61 (BERAEGEE 151
Russe #: 5 #il, 8% -BR-AHRBEE 16, FRAMAE
EAESHE 4 6, BEBFHmTFEOIFTH S,

¥ #13 Herbert i # U2 ER Type A 3R
B, FEER Type B RWEEE LT 555, off
set Imm FIEOFICHEELREVPFCELVEE
TOREHNEE % T 5 mH 5§ T Herbert
WE LD TIN5,
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BEERIE D Herbert I OFEIROMBGICDOWLT, F
B ORBES, BRiCRESHAYIME OMIE I DT, Pl
B 2 BREOLEEICHEL T, Russe kD
B B OWTHRE T 5,

FEFIRES

1. Proteus SEREND—F

HNKZEENE = B & E
n A ¥ M
R M OE
2 B FE —

Proteus fEfRER B 18AE, FrAMEIERK, BHENEE,
FH, EEEMOER, BHARREEEHT AKX
HIBREEEETH 2035, BERKE F.01247 50 Flo
WREBHLDAT, KPTOREFIZEHLDTENRT
%35, 4], Hbhbhld Proteus FIEEE D —F) 5 X8
L, BEfREICH L FREERET O THRE T 5.
UESI] 13, B (EH) EHHEOEKXRL. (G8FB
FE) #HiRE L USBBFICRE L, 3FEL DAEFE
OMBRER EBEHOFEICR DOV, 2 11 FELDF
#, BEEOWEREMAHEL 2. (BEE Rt~
BHEL L. (RER)BEUER L, GRIE) &R 154 cm,
{1 54.5 Kg, Mgk, BRIEE. AEEERE, MER
WERACHALEEERYZEL (i, gLEFEOF
B, A HE, BEEOWHEE RO, ES5ETRK
DHEIHEREX, mHONRBERS & CEHEEFE
i, (X BAR)EEEREE, TEHE, EHE
ORE, HEEFERE, LRTEM, TE, LEFIE
X, BiEERE, BLUEH, MEOCERERDI:.
(MEARE) FFe T~ &HER L, (BRER) T3
F 4 AERHEERECH LFFE, EHEFOMIE, &
HWEYID B & ORHERE/MT, & S5IAEFE, EREEK
ERAERIVIBRAT & HEAT L /2. R ARREF THE L &
UHgE LoES B o h, BEOMBE S, Mtk
¥ 10y BOBREERE OBEEEE 3D TR,
(A= omRE) FEI L DR 7SR ImR DR
fH# X hyperkeratosis & papillomatosis * 2 L T#H
D, WEH L —BL o, (FEEL) Proteus FEMREF 1 1983
£ Wiedemann & 2 ko> THRIICHKRE SN, ZO%
Samlaska S#LAT O 7 2 DEEB % Proteus FEFERED
FTERRELCREB LTS, 1. FEMEIER, 2.
B, 3. K TEE, 4. TFEBLUCREDER,
5. 4MEHE, 6. LREEM, 7. ffE. bhbho

HEFE NS> DR 6B 2 # L T8 D Proteus i
R B n.

2, EREEXREMHD, £XMOR - $ig MP s ER
FIDTE
RRAMILC & bk - BLE ¢ v 5 — TR
+ & &£
# B B
s B E
H =l
oW B B A

FEGNE S » BOBR, £TE LV ELBOER, £
FOEEB LU - PEEOEMEERESH D, dig
FREC BEmRER IR, A8FEE, R - HE
BFDEE, REFEWIE, i R&Zenl,

BAE. 1. ALEEOIEA, MRI € OIEAH 2
T, MEES) VW SROBERIRSnGho7, 2,
= MP B8 & O [P BI&i o0 B B e R IBE S 7R 8 ¢ 1A
PRI I EREE IR L T 7eds, MP HETRE %
ORBBEFCHR L. —7, RIETEIZED»S
HRES SR ST, 3. EFOLEK. FFFEOM
KHH Y, I, T DL T iE, MP RS 3R s
RAWRAI B & CEBIEREAD H -7z, 152 (Las
SEHMBEMLERM» SIS L, TRERNORE
ENToN, EEWLIHDLHFEMUL, RRIET
BEHEEOMERIC L 2 MPEGEOTES S
Holows, RiEOMPBIEE I, HEEM L g &
oz,

RIgO MP B ORER I DOEHR T xbHb b MP
BIE O FEREE, REWRLL, HdhiugEs & o%R, wh
DREEBEVKERELD->TELLDDEEDbR
%, MPHESEOTESH T CREL TWIZZ &n 5,
g MP B OF A & RENRGI W L TR s
BB L 7o, EFRRES | THEELT 520,
TEEABERBEERL, P54, HEHI 159D
A7 Y a—%FA, 1H0.36mm 3> 12 HIHLESR
REGEL, MPREfTicZEs| 2027, 12 HBwK, ER
BOR—VYa A 2RELTMPEEHEER
B CBEL, 0320 BREEE LA, KR,
FERICTH 1 » ARBEMER TV, T0%EEE
OHFEE R, MP, 1P & b{ERMEELE UK
P, ALy FRTHREBICHEL, 7, HIHHEE

oW B K
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#eRonsdkiwkot, &% 10» ADEE, MP
BHEN B BUILMRIc T W B,

3., FREBOBMREED- IH
RIBRZEENAE I 88 & %
B & F X
S H B KB
bhbnid, BEFRBCEREE*AD, B2k
JEL 72 3B EERL 7o,

fEF 1, 12 ¥, &K 127cm, KE 27 kg, |F
REE o T HIRR & E 3 RebE L 7o FRIETE IR b,
FRIE TR, FESESE bIC 0E, EEVE
BebicbE, BE-REXEbCAEIEORIRY
A, BEBRBOEREIRD 1o,

B X RETE, AFEORRE, BRE ORER %
Wi, BFF, EHE, BF RECRBERRSY
e poiz.

FREO MRIFT R T, T1 BRGETARE DIEAL
S EHEEE B 2 (BESHETD 2,

BERF LD, HEHE, KR, Bk 0l XK
RICIIREMRERD 2oz, £F QKM ATH
HHIBSLER IR ho e, EERETH L5, Fo
HK— g v ZHENEN T 7z, £ 72 mental retarda-
tion DL oz,

G2, B, BRE 170cm, &E 70 kg, £F
BHEE A A 2 kB U 7o, FREEOAMENR IZIZITEE T
H5H, WMFEHE, 7, PHEOTBMEAREA LN
7. BE X SR CHFEARE OBFE S L &5 [P
MP Bi#fi, 7= - i MP Bfiic AR 288 72,

MRIFRR T3, Bl X MR TEBR L TL 2R
B3, BEETELE 5L R EEEH IR R
oz,
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