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An Experimental Study on Recovery of Lacerated Muscle after Repair
——Part 3, Histochemical Study——

Touru Ichikawa, et al.
Department of Orthopaedic Surgery, School of Medicine, Keio University

Urabe, co-author of this paper, had reported the good structural and functional recovery of the
transected and reapproximated skeletal muscle in the 28th. and 29th. Annual Meeting of this society.
This experimental study was designed to investigate structural recovery of the lacerated skeletal
muscle after repair with histological and histochemical techniques.

Meterial and Method

The muscle chosen for this study was lateral head of the gastrocnemius of hamsters. Midportion
of the muscle belly of the right leg was completely transectcd and immediately reapproximated with
interrupted 7-0 nylon sutures under microscope. The medial head and the soleus were left intact to
prevent separation of the suture site. No cast immobilization was applied. As a control study, lateral
head of the left gastrocnemius was dissected from the surrounding structures. As a specimen, the
triceps surae and plantaris muscles were excised en bloc at 1, 2, 3, 4 days and 1, 2, 3, 4, 5, 6, 8, 10 and
12 weeks after operation. Each group consisted of three or four animals. Serial forzen cross sections
were prepared from the level of just distal to the suture site, and stained with haematoxylin and
eosin, modified Gomori trichrome, NADH-TR, acetylcholinesterase and ATPase respectively.

Results

In the specimen 24 hours after repair, transected muscle fibers underwent necrotic. “Opaque
fibers” were seen adjacent to the necrotic fibers (Fig. 1). At three or four days, early regenerating
fibers with basophilic cytoplasm and multiple nuclei were observed (Fig.2). In these fibers, the
activities of NADH-TR and ATPase were low. At one week, the regenerating fibers became
“myotubes” characterized by peripherally located myofibrils and central nuclei (Fig. 3).

These fibers were identified as type 2c by ATPase stain. Early accumulation of the Ach-E
activity was detected around the above mentioned myotubes (Fig. 3-D).

From two or three weeks after repair, intermyofibrillar network in the NADH-TR stained
specimens became regular. At three or four weeks, beginning of re-differenciation of muscle fiber

Key words : skeletal muscle, muscle fiber, muscle repair, histochemistry, ATPase
Address for reprints: Touru Ichikawa, M. D., Department of Orthopaedic Surgery, School of Medicine, Keio
University, 35-Shinanomachi, Shinjuku-ku, Tokyo 160, Japan.
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type was observed by the ATPase stain. In 8 weeks after operation, most of muscle fibers looked
mature and scar tissue was scarcely detected. The majority of sections showed a substantial
recovery of enzyme activities and caliber of muscle fiber. However, some fibers still had central

nuclei and remained atrophic (Fig. 4).

This experimental study showed the histochemical recovery in a reunited muscle.
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Fig. 1 24 hours after operation.
A: HE, B: modified Gomori trichrome, C: NADH-TR.
The necrotic fibers (*) look pale (A). The intermyofibrillar networks are disorganized (C). Opaque fiber
(arrow) which is seen adjacent to the necrotic fibers is stained dark (A-C). A-C %100

Fig. 2 Three days after operation.
A: HE, B: NADH-TR, C: ATPase (pH 4.5).
Early regenerating fibers (arrow) with a basophilic cytoplasm and multiple nuclei are seen. (A). The
activities of NADH-TR and ATPase are low (B and C). A-CXx100

% Ach-E {EHERMOR & X e L, 68T # g
BAEZHSLEEHEE WY ER LIZIZRICEES T
L7z, 1984 £ Garrett & 1%, REOKRBHE % Hv> THIH
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Fig. 3 One week after operation,

A: HE, B: NADH-TR, C: ATPase (pH 45), D: Ach-E.
The regenerating fibers with central nuclei recover to three fourths of controls in fiber size. Early
accumulation of Ach-E activity can be detected (D). The fiber type of these “myotube” is identified as type

2C by ATPase stain. A-Dx100
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Fig. 4 Eight weeks after operation.
A: HE, B: NADH-TR, C: ATPase (pH 4.5).
The individual muscle fibers are closely packed to each other and polygonal in shape. Only a few collagen
fibers are detected, however, some atrophic muscle fibers and central nuclei still remain. ATPase stain
shows the finding like type grouping of type 1 muscle fibers which is pathognomonic to re-innervation (C).
A-Cx100

3. WL 1:BTRMER type 2C R BAEGHEI
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An Experimental Study of Energy Metabolism in the Skeletal
Muscle of the Amputated Limb

Fumito Takahashi, et al.
Department of Orthopedic Surgery, The Jikei University School of Medicine

We measured ATP, ADP and AMP levels as well as the level of uric acid in the skeletal muscle
of amputated limbs at various periods in two groups of amputated dog limb models stored by two
different methods (warm ischemic group: 18°C, and cold ischemic group: 4°C). The purpose of this
experiment is to determine whether these values reflect the degree of injury of skeletal muscle caused
by ischemia.

Results

1) ATP value was 4.52 pmol/g wet tissue immediately after amputation, which decreased in
function with time. The decrease was significantly inhibited in the cold ischemic group as compared
to the warm ischemic group.

2) Uric acid value was 0.006 umol/g wet tissue immediately after amputation, followed by
gradual increase in function with time up to 8 hours later. Subsequently, the uric acid level reached
the plateau phase. The increase in the uric acid level was inhibited significatnly in the cold ischemic
group as compared to the warm ischemic group.

These results indicated that ATP and uric acid levels are reliable parameters which represent the
degree of skeletal muscle injury of the amputated limb caused by ischemia.

F L & Iz

YIr & N7 R O BAS AR RN L 2 #5221
T, YHBEREMOKBARE & KEBICTAMNE
b &Tien, 1L ZBEECEIILTH BFLH
EEOEMESE S NZ LI ENEL, LidoT, B
BOEM & 2BECEE M5 - L 3 FEEMOE
IGEREL, TOFEEFATZ2I2EBVTEDLD
TEERIELTHS,

fESk, BREBOMEMC &2 2853 1 3REER

R RBE TSRV ST I OFETIRMER
BRI DS ST, FOEEEEST 2 2 28
REETH -7, FES W, HEBRHEMRECBELNS
EXANF—RBEEEBITILCERL, B0
AR VBRLEREREWMTHI2ERBOT7 7=
X714+ (ATP, ADP, AMP), BXU'ZhsD
RRAHEED THL2RBEERL, IhonBREY
ORI & 2 BEOCEE R RITIEL 25 hEHITD
WU L7: D THRET 5.,

Key words : skeletal muscle, ischemia, energy metabolism, uric acid, ATP
Address for reprints: Fumito Takahashi M. D. Department of Orthopedic Surgery, The Jikei University School
of Medicine, 3-25-8 Nishishinbashi, Minato-ku, Tokyo 105, Japan.



166 /O X Al

KM E L UERGE

Tk E 13.2kgD MM R SHEFEAL . B
2 pentobarbital sodium (20~30 mg/kg) * &k,
ER/RT (18C) TUTOEBRTH.

O, Ly FRE TN, —Bl% 18CoE
BEERE L, MEE 4°C TRELBHRETHEE L
fo. BiEERYIMER, YKk, 2, 3, 5 8 12MM
O TEC D > TREAIFIRBH» SFRERL, EHI
WARBERTCERE s E, —80C THEERTFL -,

P oML Fig. LR U £ 2 2 FETIT, &
EREOBERUER, Ho»r UOWEBRTHALL
A THRKC L, BT 1g 50 1N @ HCIO, 1 ml
EMNz TS >/227 L, 86i24mM EDTA % 3ml
ANZ T 5,000 BT 10 53 RELEBR 1TV, £ D L1E
WaEEEICHEL .

ATP, ADP, AMP {E®#l|%E & Boehringer Mann-
haim #o ¥ v + £V, BERIGOBR 2 SHAE
ST 340mm OBPSLE» 5RO BFBHEEL LD O
TFZvRoVvAF N ERZRIEBERNEEE L -
JAN

REBEECRAERSEEE 7 o< 777 14— BX
{ettsk (HPLC-ECD) TiTvw, D27 o= b &t
iZ Tablel 7R 7.

¥7:, ATP, ADP, AMP 0fIZEL D, 5D
TF=vZzviFrEOKM (ATP+ADP+
AMP) T % total adenine nucleotides (TAN) {E#
& UF energy charge (EC) ko7, ECix ATP+1/
2 ADP/ATP+ADP+AMP »SEEL 72,

Skeletal muscle (1 g)

homogenized with 1 ml of IN HCIOa
4 mM EDTA, 3ml

centrifuged (5,000 X g, 10 min.)

| |

Precipitate Supernatant

1

Assay

Fig. 1 Flow sheet of the preliminary treatment
procedure for extraction of adenine nu-
cleotide and uric acid.

nH, ZREEELSHREREOMT nonpair t-
test 21T\, p<0.05 *EREDRFE L Lo,

o3

R

1. 7F=v X7 v4F R{EDE
1) ATP, ADP, AMP{& (Fig.2, 3, 4)
YN E % o ATP 813 4.5240.50 «mol/g 18 & it

Table 1 The chromatographic system
and conditions.

Constant flow pump
Column
Analytical column

Pre-column

Column temperature

ctor

dition
Mobile phase

Electrochemical dete-

Electrochemical con-

TRIROTARIII (Jasco)

A stainless steel column 150mm % 4.
6mm i.d., packed with #3057 (Hita-
chi)

A stanless steel column 50mm x4,
6mm i.d., packed with Fine SHC,,
(Jasco)

25+1°C

Model ECP-1 (Kotaki)

+800mV ws. Ag/AgCl

0.2m phosphate buffer (KH,PO,-
H,PO,, pH 2.0)

Flow rate 1.0ml/min
ATP
B —— cold ischemic group
-. warm ischemic group
[E—
oL
Foh
o . -
z |
I
. .
.
! s
0 T —T T T T T T T 1‘
Cont 1 2 3 5 2 12 how
ischemic time oo
Fig. 2 Changes of ATP contont.
ADP
—— cold ischemic group
-- warm ischemic group
03
06 ' .
. O |
2 . 1. l
0 . [HEN f
5 . i
[ 7-‘ M
"6 oz 3 s 3 =
ischemic time
Fig. 3 Change of ADP content.



YIBIRE D 2oL ¥ — (e B 3 % RERKIHTFE 167

T, YRR L REREICES L, £, URE
%D ADP {EiZ 0.33%0.06 ymol/g BEE T, WEE:

LI S BEfE  TIBIL, LURED L, YIER
@ AMP &, 0.014+0.008 umol/g BERT, %0
BRI ZRFEEN T ADPEOHB L FELL Tz
53, AMP EXREE %77 O3 ADP B0 & & E % 7~
TS L O 3BV YIME 8 TH > 72, —F
WEHRTEF T, YIMEBER 20T sk,

FREEH SR EHORM T ATP EHizYIKE
IR DEEE (p<0.01) »BB\bh, LIES5,8,12,
HETHLEEE (p<0.01) HEH s NEREFHIZS
HURTEH L DE@E T L Twiz, ADP{HIZEIM% 8,
12 B TEEE (p<0.01) 55380 & 1, WHUREREE,
EREEHLDBEEEZRL T, AMP EIRYINRE
D EBETOAEEE (p<0.01) 8B D o1, BHEE
HIEREEFERLIVEEEZRL TV,

2) W7 F=vRruvAF R{E (Fig.b)

W7 7=vF vt F VMEOYIREBOHR S, Wit
&b ATPEOHS AR T, UIMBERRRy 2/ %
wLTz.

FIRFPEH L AEEROM T YR 3 RRLIE
WwHEE (3B I p<0.05, 5, 8, 12/ @ p<0.01)
HIRbi, SHRTFHEIZAREHLIVESEERLT
Wiz,

3) zaNF-—FEE (Fig.6)

IANF-FERERTE L bUINERERN 2R
ESES Ny a A

B T GIHT L 5, 8 BFRIIC BB E (p<0.01) »53R
Hoh, BHEEHEIZERRERLVSELZRLTY
7z,

2. R (Fig.7)

YIME % O PRES{ENE 0.006 xmol/g BE & T, YUK
% 8 BFM & TREFMICHINL Twv &, DIEEEREL

ol

AMP X
— cold ischemic group
- ... warm ischemic group
Hmotig
03
& 02
=
b4
01 :
; l
I I i :
0 T T T T T T T T T T T T T
0 Gont 1 2 3 S 8 12 hour
ischemic time v fad

Fig. 4 Change of AMP content.

FREEH L AHREEHOMTRINE 2 HHE LD
HEZ (2R 1 p<0.05 3, 5, 8, 128 : p<0.01)
PEbH, SHRFHEIZREEHLVEEELERLT
Wz,

1 &=

B A S TCOYIE, T4 B major
amputation »EEE T 35S, MM L VB
BBSYOBEHESh TVW A2 L2 ¥ERXAE, B

ATP + ADP + AMP
smot g .
& — cold ischemic group
- -~ warm ischemic group
by -
3 : 3 L
2 ' ; : ‘
+ : ~
o
o M
2 :
+ !
& L
< 7 :
i
.
a T —T T T T T T T T T
0 Com 1 2 3 5 8 12 tour

ischemic time

Fig. 5 Change of total adenine nucleotide.

EC
Lo — cold ischemic group
“l LIS , - warm ischemic group
i .
.
0.8 )
!
0.6 f i
(3]
b
0.4
0.2
0 T T T T T T T T T T T T
a 1 2 3 5 8 12 hour
ischemic time =
repe 000

Fig. 6 Change of energy charge.

UA — cold ischemic group
-- warm ischemic group

3ir ]

0.014

0.005+ ff

ischemic time

Fig. 7 Change of uric acid.
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BEMOBRSE TR T 5 2 LT TH 2. BRI
EDRE LML FRCIBEEN2REE L £LFH
RRBENS B B, BREENLCREE CIIIEMER L
HOBE W, TOREEET 2 L BEETHY,
EEHT A ERTAETHSL, £ 2T, EESIA
MUREELSFEE L 72 & B » REBE 2B 2T &
CREBL, MEOEBFECEDRLEELLEDTDH
BF7FZVRIVAFRBIVIAINF —RBOBK
EEYTHLRBOEEZTY, o[BIk
ERFGEEOBELRTEEL 22 0L EREL
fo. BB, FOEELT 5 HIEE R
BLUBLVERT LD, BLURERE ThbbR
FELLREVAEEERBET S 0MEL TndLE
Z7z.

Mfho 7 F =X 7 v4F FORECE 3-phos-
phoglycerate kinase %, hexokinase #, luciferin
luciferase ¥4 FOBRECAREER 7 o~ o 7
7 4 —(HPLC) #Rwic A A v RiB 7 o= bk, #4H
zuv bERENPREINTWS,

BRFOTF =X 7 vAF FEOEEECEL T
BEOBETI RN, TF=vX 7V FFF
HIANE—RBEOBICIFAIR2METH L5 6,
HBOEERES X CHMOFHE MDD ZD
EHEZELOTCEETH D, Swartz 55 v b T
BRBOTF= X7 vAF Fiix HPLC I 4 0
HIEL, ATP6.95 umol/g @Hkt, ADP 1.08 umol/
g {@EL, AMP0.30 #mol/g BEH L HEL TV 5,
EESOBRECLILRTOEETIEZATP4.52 1«
mol/g B E ik, ADP 0.34 umol/g E i, AMP 0.014
pmol/g ¥@Et & Swartz SQHIEMEL D LT LIE
EErRL W, BRECIZHECRBREEOE
Tl 2BHEMECEESH D, HPLC )i X 2 8IED
FrEE, BRECOH TEN TS LW ) FRE
5. LPLEFKL2AIERREORBNEIT 7= X
JUAFRDBEECREELDETHL Zeh o, §
FHEOBRVICELHDED L FEYF A XPERQLE
BEOBRELEORBVICLE L IANKELEEZ
3.

FRMEDOBBEDT ¥ = X 7 v F FEDERN
B, ATP ERERNLEI ERL T, —
W anoxia OIREETIREB T DO ATP EIEL T
B EMHISNT VAL, Jhid I DRETIEESR
TYED ATPERSHD 60D, 3+ NYTT
DO ATPEEMBELL, ss5zORETHHEET

@ Na*, K*-ATPase /g To Ca-ATPase #¢
EfER O ATPase 12 FEFiAICBEE L ATP & &
NTHEDTH 5.

—Mw, MESRSEHIC L O RESTEI s Z Ly
5, HBOREERE L TRBHENRLEWL FET
H5ZLRABDOBETH L. ER52 13 37°C DRI
MKEE T, BRME 20 S TR BERGD ATPHEIRERED
#¥50%1c, 1EFRTE 10%ic & TR Uiz Lif,
Swartz 5V iF 23~26°C DIEEMREE T, BEM% 3 B
MITATPESIEED 28%, 6BFMT 2% £ THY
L7 b BEL Tnwa, £E513 18C & 4°C T %
RELEEHO ATPEXRIEL 22285, ZORPIE
R, Swartz & DEEREER & Lh#: U T8 5 o 3%
ENTBY, 27 18C & 4°C TOREFEDEIC L]
Witk 3 B & D MR EREEVE b, BERER
TRERFEEH LIV ATPEOREL MEI 2 AT
7.

EDZ E <, ATP {EIZBEI I R BRI B
L, 0, HB*RETLIREORESBRCRERT
2 e»s, Bl BRHOBECRE 2T
Briehigs 525,

—7%, ADP, AMP fEBEm&G4 @mL, Uk
BALTsY, HCHDMCH BEHFOBEORE %
RTEEL L TRA#EIE bbb, AMPENER
Exx7T0,ADPESESELXTIRAL D LEN
Tk, TARIALVY BRI NS L ADP &t
FEENTAMP CEbT 20 TH B,

B77=vX7Vv4F R E, 2aVvF—FKEERH
2 ATP{E & kb~ ADP &, AMP {#&43 & b o TIEER
7z, ATP{EDZALss ADP &, AMP O E{Lic b
ORI RBENLLDEEL B,

REEDRE W X HPLC-ECD ¥ % B\ > 7228, Fik
BERSY PR LLAET, BRHEEIS LY R
TLTHBEL, AT 2RBCHEBSET TRIbEN
TERREEFFRIHESH D, ZOBEROE LR
BENLEFBEC S Lrs, RBREOEEINTE
T550TH5, AETOIREEEEIF 100% T
10 pg DB COEMNAFETH 5,

BERGORBELHTEL-BEIEoAR L,
nidtbfak, ek BREOHEASbEE, HPLC
EREHRACONTY 3 REBEOREE T IERL
FUIMANTAGETH 2100 TH S, EESDER
BERTIRERERM 8 BFEILIE TIRERRE L 2 %
L OOBERNGEMBRD Sh, LB EHREREE
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BRFHEOM CRYINE 2B B L DB/t
EEEVRbh 20 kY, BRHORBEIXERD
K BRGEECREY» R IEFICROEELE 2
%, 2EMAMm8FETHBSTRECBRBERZREL &
n, BEAXLE LT 5 xanthine » S REICHEE N
PRIGHIME s N Z ez 0—HTHD EZ SN
5,

SEDEBRTR7F =X 7 vEF FE, 8LU0x
INF—RBOBRKEEN THLRBELAEL /2
28, 12BEHIORIMT ATP S D & > R E Iz
*EREFEHRHICE OB T 200, WkEO ATP
fEix 4.44 gmol/g BEE T, M 12 BERI% I
132 0.16 pmol/g BERE ¥ 4.28 pmol/g BEEDOH L
EZD, UL, VIEROREEX 0.005 «mol/g
WER TRIACEINL, SIIE 12 BRI T 0.024 £
mol/g @EEIEIL 72 AE BTz, —H, YIE
12 B o0 ADP, AMP iz # 7+ 0.22 zmol/g
WEH, 0.025 umol/g BEE LEED Z L LY, Y
L7: ATP{ED %< 33, AMP » 5 RE~ D3> HETE
T xanthine, hypoxanthine, inosine ¥ X U imosine
5-monophosphate % ¥ OR#HFME LT L L
goTwsrEbnd (Fig.8), @I & i3wiliRieE
BUEOLTHREBETHD, SEOFELL TR IAS
DRBAFHEEYOER 21TV, TNOLBEBHEED
BELZFTHEELZVBELILEOLVTLREET T8
TwELWEEZ D,

#®

-1}
I

WM % 4°C, 18C THRETEL, VUNENERERGO
ATP, ADP, AMP, [RESEXRIET 2, ATP{EIZ
VIR R R BRI IR U, FREME L INTE 8 B & <&
FEINL, DEERREER L. £, Z0Rk
B ACORET BCORFLEATME sl &
WD, ATP B, REBEZEIMC X % T8O B
BEOEBE*RTRVIEETH S Z L2 BAL 72,
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Prevention of ROS Mediated Ischemic-Reperfusion Injury of
Muscle in Amputated Limb Model

Shigehiko Suzuki, et al.
Department of Plastic Surgery, Hyogo Prefectural Amagasaki Hospital

In an attempt to elucidate possible participation of reactive oxygen species (ROS) in causing
postischemic muscular degeneration and to develop its preventive measures, an experiment was
made with the use of an amputated limb model.

Fourteen rats (300 g) were divided into allopurino! and control groups. A right hindlimb was
amputated preserving femoral artery and vein, which were clipped for 5 hours. Immediately before
reperfusion, ‘allopurinol (50 mg/kg) diluted with saline (1 ml) was injected intravenously in the
allopurinol group, while only saline was injected in the control one. The intramuscular SOD activity
in the amputated limb was measured immediately before clipping, immediately before reperfusion
and 30 minutes after reperfusion.

Although there was no significant difference in the intramuscular SOD activity before clipping
between both groups, the intramuscular SOD activity after reperfusion was significantly higher in the
allopurinol group than the control. These results indicate the increase of intramuscular ROS after
reperfusion following ischemia and its prevention being possible by allopurinol.

i L & (2

Bift, BE, LR, Mz rExoEBeBCED
BCEUCIHEBRER, BMZOLDXLDLED b
LA, BMBOHERCLDELESNIEERRIE
RRATHZ BN EN TS, RIEEE
Wit 2 EHBRAEEER L L TRRNZOE,
McCord™ iz & 1 808 & 1u/> xanthine oxidase % T

H5 (Fig.1). BIMRE»FEL & ATP O A EHESH
AMP, adenosine, inosine %##% T hypoxanthine iz
Zbb. —HATP oSBT 2 LA LY T A4
AVBENLERL, AVY Y LKEUEEESIEER

(calpain) #VEME(LL, ZHIZ LD xanthine dehy-
drogenase & xanthine oxidase WWZH#IZ 5, K>
THERC I VBESIEE I N 5 &, hypoxanthine
it xanthine oxidase MOFEREIZ X ¥ xanthine % b

Key words : ischemic-reperfusion injury, amputated limb, muscle o
Address for reprints: Shigehiko Suzuki, M.D., Department of Plastic Surgery, Faculty of Medicine, Kyoto

University, Sakyo-ku, Kyoto 606, Japan.
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E \ dehydroganase
3 Adenosine | X —{8T)
— = it Protease
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Fig. 1 Mechanism for generation of reactive oxy-
gen species in postischemic tissue and its
prevention.

B8, L &RV EHEBEATH S superoxide
(0;7) BRICEES NS, &5 KIRERICRER{LAK
FTKBIEZ VAN REBEESIND, INS5OEN
BRI IABEEETFHT 200, BROTELEA
PIHREINTH S,

T ORHROBMMEEEIEIC S, RONFERA A =X
L EVEET I EHBEROBE R RBT 2HE
Korthuis et al.”, Lee et al.?, Walker et al.” 52 &
DH&EhTWw3, 2P0, Iasizundid fiEgesl
BB LD ROBEREETFHIRLSTD SN2k
o, EHBREC I IHEEFHALHAIL L0
W\EY, BANKEEBREOERsBANCBERIRE
INTHR,

SEF: B, 7y b TERUNETAVRERL, &
BRI SO superoxide dismutase (SOD) ¥ %
AETAI XD, MEXNCEBAND superoxide
WEALEHEEL, FBELAK L 2BNBERKOE
HRREEFHIRE2RANIOTHET 5.

ME L H R

ARRFTRZ ST, Ty MNEHMEREAEFTLER
WTERBNBCHORMBEEREE FHIESHEL
7-£E& T allopurinol SR BN ENE SN 2
Lo, SE0OEBRTIFEEE L LT allopurinol

w7z, Allopurinol i3 xanthine oxidase MHE
K CHEREREED superoxide g4 % 1%I3 3,

KB VA A 7 —FRMHEZ v+ (300g) 4FEEZH
vy, allopurinol # & SRBEEIC 40 7, FHRENEBIK
% BERAET v~V TRBREFRO » 2 L TR2VIk L
o, BEERE SEMZ Y oL, 2V v eV SR
BrEHTC allopurinol BE12 1%, 8 1 ml ICBHEL 72 50
mg/kg @ allopurinol % FRHAIKBEAERRD & &5 L
fo. AHBEEICIEER Iml DAERRE L, 7 vyE Y
JEH, 7Yy Y IRERER, 7V v Y IER 30
ST TN TNUTREGHO —H2HRL, Foo—
L CEY & AV SOD EM R BIE L Te, BISE RO BIRS 1%
ROEBVTHS.

1. BHEZOY > 7% 2% weight/volume 272
55512125mM ) @A U LEEWEENA S,

2. FEVA—PMER2U Ty T MRBTRNE
15,

3. 10,800 g T 20 ARG BET B,

4, E#0.2ml%1.8ml® xanthine-xanthine
oxidase-O,” BEERDT v ¥t 4 FREWHIIMZ 5,
ZDXRTIE, EET S 0, 28I cytochrome C T
RERE N B2 4, ZPEHEEFH T 550 nm D TKE
DEFETRD S B, ZDEI cytochrome C % 50%
WINEIS % FEo SOD &% 1 8 r 42, 72750,
EEZDOH DI & o T cytochrome C pHETI N D5
GREDSEFHET .

5, EHWHBTOEORAFAEL, EHE 1mg
Hizh OWEHEERKRD 5.

& ES

7Yy e IHIOBAMN SOD EH({E X, allopur-
inol #9.56+0.37 (Mean+SEM) U/mg protein, %}
BRE£9.37+0.45 U/mg protein L HEE=RI A 507G
oo, BEiT#I allopurinol BE4510.4240.34
U/mg protein TH D, XEEEED 9.04+0.38 U/mg
protein LB &, BREEELZRL BT, p<
0.05), allopurinol %51z & 2 BRI D superoxide
ELMHBIES IR & 07 (Fig. 2).

z S

AN EANBIMICH eItz s ashTH
D, ZH & TICMEIMRERECEBECBE L 8% <
DEBHRENTONTE), LdL, EBR, BF
REFESHFTENBRCET ZFLVARMNRE S
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Fig. 2 Changes of intramuscular SOD activities
in amputated limb.
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Experimental Cold Storage of Rat Limbs in Euro-Collins’
Solution : II. Comparison with cold storage in air

Ken Araj, et al.
Department of Orthopaedic Surgery, Faculty of Medicine, Kyushu University

Though cold storage of an organ in solution is the most popular method in the field of organ-
preservation, no work has been reported on the preservation of a limb or composite tissue with this
method in replantation surgery. We examined simple cold storage of rat limbs in Euro-Collins’
solution to prolong successful preservation time of amputated limbs subsequently to be reattached or
transplanted. Limbs were amputated from donor rats at the mid thigh level, preserved in the solution
precooled in an ice pack, and stored in a refrigerator at 4°C. The limbs were then orthotopically
transplanted to another isogenic rats using microvascular technique. The longest period of successful

preservation we could achieved was 78 hours.

When amputated limbs were preserved by the

conventional method of cold storage in air; 1. e., the limbs were wrapped in gauze soaked in normal
saline, placed in a glass bottle and stored at 4°C, the longest period of successful preservation was 48
hours. These results provide evidence that cold storage in the solution is superior for limb preserva-
tion than the conventional method of cold storage in air.
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Key words : cold storage, limb preservation, euro-collins solution
Address for reprints: Ken Arai, M.D, Department of Orthopaedic Surgery, Faculty of Medicine, Kyushu
University, 3-1-1 Maidashi Higashiku, Fukuoka 812, Japan.
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Experimental Studies on Vascularized Allogeneic Joint Graft
—5th. Report : Effect of class 1, class II antigen on survival of grafted joint—

Hideya Itoga, et al.
Department of Orthopaedic Surgery, Hokkaido University, School of Medicine

The vascularized transplantation of an allogeneic joint is one procedure for joint reconstruction
instead of an artificial joint replacement. There have been many reports about experimental studies
on this procedure. However, sevral unsolved ploblems are present ; those are the vascularity to the

transplanted joint and the immune response of host to the transplanted allogeneic joint.
Our previous studies on the vascularized allogeneic joint transplantation by using inbred rats

(histocompatibility antigen: RT1) suggested that 1) the success of the vascularized allogeneic joint
transplantation was dependent on the vascularity and low antigenecity of the transplanted joint to
the host, 2) RT1-A region is more dominant factor than RT1-B, D jegion in rejection of allogeneic
joint transplantation.

This paper reports which the RT1-B or RT1-D in class II antigens has a stronger effect on
grafted joint survival, and also reports the influence of class 1 and class II antigen on grafted joint
survival by adding F1 donors to experimental groups.

Knee joint from 6 strains of an inbred rat were used for vascularized joint transplantation. The
rats were classified into 7 groups according to the difference of subregions of the RT1 antigen
between the donor and recipient rat ; Group 1 : RT1-A, B, D barrier (from WKA to LE] rats), Group
II1: RT1-B, D barrier (from TO to LE]J rats), Group Ill : RT1-A barrier (from BUF to LE] rats),
Group IV : RT1-B barrier (from DABI to KWRC rats), Group V : RT1-D barrier (from BN to KWRC
rats), Group VI : RT1-B, D1/2 barrier (from (TOxLE]) F1 to LE] rats), Group VI : RT1-A1/2 barrier
(from (BUFXLEJ) F1 to LE]J rats). Appearance of the transplanted limb; survival, edema or
necrosis was observed macroscopically. Roentgenograms and 99mTc-MDP scintigrams were taken
every 1 week after joint transplantation to investigate preservation of vascularization to the trans-
planted limb and reaction of the recipient toward the transplanted joint. Histological studies were
also performed.

The transplanted limb in Group IT became edematous at an average of 7.2 days and followed
limb necrosis at 17.5 days after the transplantation. Those in Group Ill showed edema at 7.0 days and
necrosis at 15.0 days. In Group I necrosis of the transplanted limb occurred at 10.3 days. In Group
IV and Group V, necrosis was observed at 20.3 days and 15.9 days. On the other hand, in Group VI
and Group VI the transplanted limb became necrosis at 19.2 days and 18.2 days. Scintigraphic findings

Key words: vascularized joint graft, joint allograft, major histocompatibility antigen, rejection, microsurgery
Address for reprints: Hideya Itoga, M. D., Department of Orthopaedic Surgery, Hokkaido University school of
Medicine, Kita-14, Nishi-5, Kita-ku, Sapporo 060, Japan.
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showed that the transplanted joint in Group II and lll had good vascularity at 3 weeks, Group VI and
Group VI had also good vascularity at 8 weeks. But in Group I there was no up take at 3 weeks after
transplantation. Histologically, osteocyte became nonviable at 3 weeks after the transplantation in
Group IlI. However, in Group Il only partial death was observed at 5 weeks. In Group IV osteocyte
became partial death at 5 weeks, those in Group V was at 6 weeks. In Group VI and VI osteocytes
and chondrocytes were viable at 8 weeks. There was no difference between Group VI and Group VI.
These studies suggest that 1) in class [I antigens the RT1-D region has a stronger effect on
grafted joint survival than the RT1-B region, 2) there was no significant difference between F1 donor
groups (the RT-A1/2 barrier and the RT1-B, D1/2 barrier) at 8 weeks after transplantation.
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Experimental Study on Secondary Vascularized Epiphyseal-Plate
Transplantation by Vascular Bundle Implantation in Rats

Hiroshi Yajima, et al.

Department of Orthopaedic Surgery, Nara Medical University

The purpose of this study is to demonstrate the possibility of creating a new donor for a
vascularized epiphyseal-plate transplantation by a vascular bundle implantation to bone.

Using Fischer strain F-344 immature rats, the right saphenous vascular bundle was elevated, and
this was implanted to the intramedullary cavity of the intact tibia from its proximal diaphysis (group
A). At three weeks after the operation, the island vascularized tibia including the knee joint was
elevated on its vascular pedicle and transfered to the abdominal subcutaneous space. As a control,
non-vascularized knee joint was transplanted in the abdominal subcutaneous space {group B).

In group A, a part of osteocytes and chondrocytes at epiphyseal-plate and metaphysis were found

to be viable after the transfer, but most of osteocytes at epiphysis were not viable. In group B, both

epiphysis and epiphyseal-plate were necrotic.

These results suggested that vascular bundle should be contacted with not only metaphyseal

vessels but also epiphyseal vessels in order to create a new donor for a vascularized epiphyseal-plate

transplantation.

& C & =

MEW T RO RERHIT L, 1979 & Dons-
ki sV ik viTbh, Z0%, Weiland 69, FH# 59
&0 IMERCEFEEBEOBRICAS 2 an, L
L, #OMEROEHS DS FHEINCIIFEE R
BEMTH2:0, HborUoMEREBWEL TH<
LR L DBESESITORZOTRRZL EE X
T, BEHADOMERBHEER (T 7,

= B F &

EEREIYIZ 1% Fischer 344 %5 v +, 7TBSERL,
MERBREREIC 20 IT, HRERRIEMITEAEREIC 10 T2
AL, BHEMERCEEDRESDBIRE 2.
BEB®IEL DD UERMHSONAE L, BRPRED
S F YLV ERWTRE DD, BHERNE) —I v
TLDL, FCTREME CERTIEL, #ELT
BORACHRE 2 MER L LT ZOBHNCEAR

Key words : epiphyseal-plate transplantation, vascular bundle implantation, vascularized bone graft, vascularized

joint transfer, microsurgery.

Address for reprints: Hiroshi Yajima M. D., Department of Orthopaedic Surgery, Nara Medical University,

Kashihara, Nara 634, Japan.
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Fig. 1 Method of experiment

A. The saphenous vascular bundle was implanted to the imtramedullary cavity of the tibia metaphysis.
VB Saphenous vascular bundle.

B. The elevated secondary vascularized tibia segment including the knee joint on the implanted saphenous
vascular bundle.

C. The secondary vascularized tibia segment including the knee joint was transfered to the abdominal
subcutaneous space.

Fig. 2 Undecalcified section of epiphysis in group of secondary vascularized tibia.
A. Photomicrograph (Villanueva bone stain. X 40)
B. Fluoromicrograph (x40)

E L7 (Fig. 1-A). IEHRMAE 3:E%I, BE LR 1-0), BEXTRHZERCTFIVA27 Y »50
B R RER TN, BREmMERSG EOERE LB mg/kg #ETEHL, 9B%KEAVEA ¥ 15mg/
B2 F L (Fig. 1-B), HEER FiciB@L 7 (Fig. kg % BIRAICIRE L, 14 8% B L 1.
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Fig. 3 Undecalcified section of metaphysis in group of secondary vascularized tibia.
A. Photomicrograph (Villanueva bone stain. X 40)

B. Fluorochrome micrograph ( x 40)

BRER, BEEARRE:PRETUM L, —3Eds
HBEOURETHERE TCBEL 2. BESnE
O¥SRMERBHEFELRICAETITY, 2> bo—
e LT RAMBIOEEBRES ORE LT - 72 Bk,
BIR 5 & CIERIKEA 2 FR L T, B L BF D viabil-
ity 2#EL 7, FIKELRIZ hematoxylin eosin, sa-
franin 0, toluidin blue THREE{T -7z, FELIKAER
13 villaneuva BHRE % TV, S, GBSO FE?
# U CHik L, methyl methacrylate (2/G#, 7o
b —ATHEYTL THEERES L VHAAEMBRT S
gL,

i ES

EERBEOBHROEI NI Y IIRTE, BRCEE
DF +FHA 7V, FOHINVEA LG BIFRED
ABMH NI, £, BREERKER, BRI,
RBAKLE» > BRBCO T CBESRME D By
WOiABED &, ZOEMICE T 5 ERETBEREHS
mEANT W,

BEEFEEABEEOE ) Y JRTE, B, K
RUER, BRH L LVEEEVWEORIAAR AN

ot BIKERTE, RERBRIFZEACRBS
NTELYT, SEPEFROREREL T,
MERBIEREDOE TN > I &TR, BBREKILE
w5 BERIGICE T 2 BEEBRWEORYAHERIFT
bl (Fig. 3-B), EHIFOMMEMBETEECS
W, BRMERHEIROES ZEE, R, B
fEBOEE DY, BERHOBFRELTETHY, &
ORI BT E2MEOREEDSDLLTRE D EE
z ehic (Fig. 3-A), BHIETE, FAD—icEE
BMEOB D AZ S H SN BEBE TREMICB VTR
DAHE B L Hizs o7z (Fig. 2-B), BIKEKR T,
HIK, BAMIEBORBFOREMIE > T2 50D
BILEBOKBEOL RPEIANTHEL >, §,
RAETEE O QM L KR L Tt

Z 2

bbb 198 FL VMEFRBBEOFHE AT
MEWTEBIEDH Ly donor *{E8+ 2 EE 55
ML, 2y rOBESREBCMER#BMEL -5
&, 20w L SETREOBHNME - ¥&s84E L,
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Fig. 4 Photomicrograph of metaphysis of secon-
dary vascularized tibia by means of fascial
flap wrapping. (H. E. stain. X40)
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Experimental Studies of the Vascularized Bone Allografts
—Long-term Follow-up after the Withdrawal of CyclosporinA—

Tatsuaki Akino, et al.
Department of Orthopaedic Surgery, Yamaguchi University School of Medicine

Vascularized bone allograft(VBA) of the tibia with short-term immunosuppression were implant-
ed in canine model. Five transplants were performed. All dogs received cyclosporine A(CyA) at 20
mg/kg/day daily for three months postoperatively. It had been shown before by the authors that
result with short-term immunosuppression. The graft-host junction was united radiographically by
three months after transplant. and the grafted bone got active uptake by bone scintigraphy with CyA.

This paper indicates result during from two to eight months after the withdrawal of CyA. Bone
union has been kept, but the uptake of the grafted bone has been decreased gradually by bone
scintigraphy after the withdrawal of CyA. It had been confirmed that the vascular patency is obvious
with CyA and after the withdrawal of CyA the vessel had stenosis and obstruction gradually by
angiography. Histologically the graft had once become necrotic bone after withdrawal of CyA and
new bone forms by creeping substitution on the bilatelal of a dead bone grafts.

i L ®» (

EESR, VA 70—V U —DEMEARBLT,
HRORIEBBEDO KK TH - - BHEEDBRE, &
1, BROMBERRET 5o, REMHERST T
OMERTREEBEOEROPFELT>TED, R
ZAmEIF (CyclosporinA : CyA) 5T TORBRMEE D
BRI DWW TR T TRES? LTELOT, SHEIE
CYARSHFEBROBHEBOREIZLOWT, F ik
2~8» AOBMEIC DV THET 3,

CyYA#RSTMERMEREEFBEME" 21T 8
BAKSHI0ETH Y, Mk 6~125 AD follow-up

EITo7z. SRl CyA BibkY 2~8» BIRB LB 4
FEHC DN TEHRET 2.

BEFHEEZ, T CCHE L& D BB eIk E M
BEL T 5 IEWTHERRE %AV, CyA 20 mg/kg/
day #FRIE LTH 3 » AREOKRES L,

CyA |8 0 FHili % 1 B PR AT R, MEREY, IatiR
FHRE, EERERCERE L,

#® S

CyA RS T TYSMEDRE VT & 1z 35l
itk 3 » B2 CWBEBOBRAENE Sz, CyA
BMRE S MEDRELTD, FEEDERK

Key words : vas-cularized bone allograft, cyclosporine A, bone scintigraphy, creeping substitution
Address for reprints: Tatsuaki Akino, M. D., Department of Orthopaedic Surgery, Yamaguchi University School

of Medicine, 1144 Kogushi, Ube 755, Japan.
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Table 1 Result

Bone union Agiogram Bone scintigram*
Dog NO. oroximal distal Post-op 3M 1 M after the Post-OP after the withdrawal
with CyA withdrawal 1w M 1M M 6M
1 - +(3M) patent stenosis + + + + +
7 — + (4M) stenosis stenosis + + + + +
13 +(6M) - stenosis + +
15 + (3M) +(3M) patent stenosis + + + + +
21 +(3M) + (3M) patent stenosis + + +
*Uptake: (#) hot ~ (=) cold
ORI BN 2HTIRHERESELEL T Dag NO. 88/15

(Table 1).

7w F¥A ST LT, CyA B BEYSINE RHRL
WAL TWw, bl » BCHRECEAZRLT
WwWaZ kot (Tablel),

—HEY v F IS LT, CyAFibtk 238/ T up-
take REEHET L, Ry RUMEE, BHEF
thRD /A & P —in 6B U uptake DEIN%E & 7-fE
%l (Dog No.l) Li%t, HiE&RES » AOREE TR
uptake iZ{EFL7z%%TH5 (Tablel),

U XS TOBRE, BEBOZRIE, CyA FikE
LEL L BRERIMEESN, BEBOBEHELID
ST,

By F ST AT, CYABRSTCEHERTCSE—T

Dog NO. 88/1500

Fig. 2 Angiogram
A : post-op 4 moths
B . 1 month after the withdrawal of CyA
C: 7 months after the withdrawal of CyA

T

Fig. 1 Bone scintigram
A ! post-op 3 months with CyA
B . 6 months after the withdrawal of CyA
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Fig. 3 Fate of the vascularized bone allograft
A post-op 3 months with CyA

B : 1 month after the withdrawal of CyA

C : 6 months after the withdrawal of CyA

active 7t uptake ®:RL7-. CyA diib#ix, uptake
WBBRZETL ZDREIZ CyAdik% 6 » BEL#E
BLTwE (Figl.

TrvFF S LB T CYATEE L »ATY
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i3 CyA hIF R EHAMBETEL T2 Z e BEAI A
(Fig 2).
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= % (Fig. 3)
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L, PHTHABEL o7,
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Dorsal Forearm Osteocutaneous
Island Flap ORHFEDEAE
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Dorsal Forearm Osteocutaneous Island Flap
Transfer to the Thumb

Seiichiro Kobayashi, et al.
Department of Plastic and Reconstructive Surgery, Tokyo Metropolitan Police Hospital

Reconstruction of skin and bony defects of the thumb using a reverse flow osteocutaneous island
flap based on the posterior interosseous vessels will be examined here. The posterior interosseous
vessels supply the dorsal forearm skin as well as the extensor muscles. These vessels distribute
branches to the extensor muscles just after branching off from the interosseous recurrent vessels.
These muscular branches supply the periosteum of the ulna via the muscular attachment to the bone.
One of the extensor muscles which originates in the ulna is the extensor pollicis longus muscle. This
muscle comes mainly from the lateral part of the middle third of the posterior surface of the ulna
shaft. The extensor pollicis longus muscle is good for use in the reverse flow osteocutaneous
posterior interosseous flap because a large septo-cutaneous perforator and muscular branch are
located close to the ulnar origin of this muscle. A vascularized bone segment of the ulna can be
elevated which includes a part of the muscular attachment of the extensor pollicis longus muscle.

We performed successful reconstruction in three cases with skin and bony defects in the thumb
using this osteocutaneous flap. On the operating table, sufficient bleeding from the bone as well as
the skin was observed after elevation of the flap. In these three cases, the flaps survived in perfect
shape and the graft bone knitted together well. At six-months post-operative, no absorption of the
grafted bone was observed and furthermore, there were no complications such as vascular or nervous
disorders at the donor site.

However, this composite flap cannot be transferred to beyond the basophalanx of the thumb.
Based on our experience, hyperextension of the wrist joint and the MP joint of the thumb was
required for ten days post-operative to enable transfer of the osteocutaneous flap to the basophalanx
of the thumb.

The advantages of this flap are that main vessels in the hand are not sacrificed, also it can be
used as a sensory flap which includes cutaneous nerves and finally three-dimensional reconstruction
is facilitated by virtue of the fact that the skin island and bone have separate vascular pedicles. If
the flap width is less than 4 cm., the donor site can be closed primarily and the donor site scar is better
than a radical aspect forearm scar. The donor site morbidity of this composite flap is less than that
of the osteocutaneous forearm flap.

Key words : posterior interosseous artery, reverse flow flap, osteocutaneous flap, thumb reconstruction, vascular-
ized bone graft

Address for reprints: Seiichiro Kobayashi, M. D., Department of Plastic and Reconstructive Surgery, Tokyo
Metropolitan Police Hospital, 2-10-41 Fujimi, Chiyodaku, Tokyo 102, Japan.
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BHRRNEINE L HbEBanND, 20L& D SEM
S UMEWTET LRI, ERLAETSHY, Fh—
BREEMSTIETH S, SEbbh, &ERHEHR
EHITHEDMERE T5 dorsal forearm island fl-
ap?® W RED—E8% &/ dolsal forearm osteo-
cutaneous island flap (GFEITHBMEBREEFAF)YY I
&0 BIREHBHBEREDO TS L UEMKIED 34
PHRELUBRFLEREEL. ERERL, EEEML
WET 5,

B #

HEEEIRE, REEERE 0 avh, REREBRE
oM %@ D RAHENEGH L BB/ S JkES
A~ BREE AL, T OEBEARD KN EEY
(septo-cutaneous perforator) ¥, F7z, REF
SUEER & D R RRALEBCHR BB, BEDOHE,
T b b RGN ER, RRIEEH, REMHL O

tansous branch of PIA

Supinator @ ""Q - Ulna

Vasulanized pore segmam

branck
B of the lna

Fig. 1 A. Cross-section through the middle third
of the posterior forearm.
B. Anatomy of reverse posterior interos-
seous osteocutaneous flap.

WEEE T, IS OFKRERE, HAORERLELH
ENLTRBEESE®T . Lovl, REHENER
X, TORBOKSIVBELERBECHL 0, %
7o, TRIEEEHIE, TORBLBREOTREL OEMTH
2 0MITHERACED 2 IEES v, EFIEHE
DRE~ORIEERE, REPEL DEMFIC B & R
DWTHMTRE AV 2 HEERATH L, ZOHRER
i, BRAENLT, 72, FRrEEL TERRE
BERZHRET S, ORBIEHIREE L FNEER
#HATUE, BifaEAF»ELans (Fig 1),

F £5

MET R v 77 —MmiEtc TR B ERBR, &> D
B RKFR (septo-cutaneous perforator) % d.(, &
L THBEREORFRFIMERC 71 75, BAlX
DEFEE L T BERENRY &0 EMEEE %
BET 2., & 6w, BHEESTEE M8 %BHEH
WCES, BRERBKE, RESREO S PRMEY
TRBEHEHORBERMTE~HEER 2 H T
(Fig. 2A), TR ABEL BV I IXEEL 26, /N
fefiih &« REIFREFH OB L VIR L, % SrsEeR
% FE D 2 R LRI OATE HEIR & OWEH(TI

Fig. 2 A. The branch to the periosteum of the
ulna is indicated by a clamp.
PO : Posterior interossseous vessels.
EPL : Extensor pollicis longus.
MB : The muscular branch of EPL.
B. The elevated osteocutaneous flap.
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TR, BSR4 R—7 — 12 TERE LY
Lighis, i, BERMERZHEEL 2L 2EEL
LHRSKIBET S, BODEFRE LUK, HREN
BEORBEHHFO—ME2EDFEL OEHEER > -
FEMLBRREBO—HELT7 —F—Y b4 LIIKTEY]
DU T 5. BEIC, BEREHEL DANETERE
MBpaiies @R LYE T2, AT, REO—HB2&

ST WITHE R BMER (dorsal forearm osteocu-

taneous island flap) »3% Fxh 3 (Fig. 2B).
fiE it

1. 59, B EEEFREITERARE.
TEKEBER CRHIEEMERREN. SEREMS X
UBRIBHS - 1008, —RIEDOEE - KMEE%:
Totz, 4 » ABEIFERIIBELE L 20 BEErIe
fo. %12, HRIRBOL0EHER, BEEREEZELT
Wi, FE, BIFEERY vy va ek, BLE

Fig. 3 Casel.
A, B. A 59-year-old man with delayed
union of the right thumb.
C. The result, 7 months postoperatively.
D. State of the graft 7 months after sur-
gery.

FRBEAIXTcm DFEFH & 0.8X2ecm DRBO—
xS THEBTREMEREFEOET b2
*BLTBHELL, KFREL2EEL, T»A%OL
YIS UBRICTEER - ORENEDL 5> (Fig.
3).

2, 157, BH, ABET LU,

PER W TG, 85, EEERRICT, HREM
O—HCTESEHEERODOLTYINI S, BLEROK
E» b - 7z (Fig 4A), REBEK 6 BT THEIME IR
FCBEEREL, #IRBEC L 2BROBELTE
BELU, 2y At B LSREFBER» S
BRO—HHBELHL, BEENESNEWV: (Fig
4B), 3X6cm DEFRE IX], 2cm DREBEO—H 5 &
CHITHEENEREHRA BB, £/, BHCE
S REFIEESEIC L D, KIBLTHBIERAD

Fig. 4 Case 2.
A. Incomplete amputation of the left
thumb.
B. The condition, 2 months after replanta-
tion.
C. The result, 6 months after the
osteocutaneous flap transfer.
D. State of the graft 6 months after sur-

gery.
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EMErERELL, BENEAETRXEERL, BREY
®oni. 3»ARBHBELRTY, MK »BED
R 1P BOEA{RE 20 BEEM 45 B TH 5, 372, 1ELH
Rl & 48 F£1 protective sensation #WH T 5
(Fig. 4C, D).
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YK & - BEOBREER, Gillis 5 0 cocked hat
UK, #OYIIL Iz sk D & £ 830 HESHRSE
ENT &, BT, MBI BBER 1T
DhBIFRERSEEBE I TR, 3ok, ER
FyxH% EMR L wrap-around EBEREI N T3,
Lrl, BEEMORIBERHD SEESMERKETO
&I BIERENBEIN TV AIESICE, BELD
O MEAR{T EBEE S B EATE donor site DB
ERL, DEH—RETIERN, 0RO, BED
REIFEEWLTCHEELLY, £, REXEBET 5
Bk, EMEERATEROBFRE T, BXIBH
NIEBEBELTOREOFEERVW WS, %BE
DFEBEE DRI 2 0 FXKD BHHSER T F
WZEbdb, ZORADC—DE, BHEKOMITOE
& r, BHELUIBATICIMAT 4R W BRI g0
WETHAHD, IHn-72 s, bbb,
EEEHOBHAOEFIS LEBETRREA" A
WRIFLEREE, N3, BEBSMTERE ST
Wierzn TH25, Lrl, BIEEHORAE, FA
DEBMITABHC T2 AL RELOBMRERICH
3, IO8, WITHEBMTEREMERE, %EHERRIR
FMERET 5D FEMTOBRBLLL, 72, B
dcm L TOEFETHNIT donor site 1k, —IREEME
AEETH D, ZFORESIERMBEIL R, F,
DEFFTERIZ, FEEBEEEBRBELELAMHILT
Wb, FRHEBAONMEBERGRELEBRNEHCRN
ZrwoltBHEsH S, LrL, #ITHEEREFEL
TRMEER L HEE, T WEBIEEH ST TT
H, ZREBF~OBHECIX, Mtk 10 BElkOFEET
BUBAELLEE L, &7, EFI2D L5 g
SHTHET LI EAJEETH Y, IEHEOFRCM
BEEAE LUTHERTIILLAEETH S,

SEFE L IENCE, EHEECHERSER L
DOEHEL L, BHETIRINENEZ L EEL
EBRESBONRIFLERYE,.

3 & &

HITHEMNREMEAIE, ST ERCREFRMT
ERORBO—MESDL2EMRATHY, FIBEM
B L OEMECBETRETH S, i, KERERE
BRBEOSMIIL TV 5 - OWHEOUIBRRIZ BT
BETH2. MELEOTHENT 5 I LI DHEK
FELTHERTE S,

BIRIBER A AR ERMAT R B T 5 2 3%
<, FIEDORR S LLEHIRIFTH S,
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Clinical Application of Free Vascularized Periosteal Graft with Thin
Cortical Bone for the Treatment of Non-union
in the Upper Extremity

Koichiro Ihara, et al.
Department of Orthopedic Surgery, Yamaguchi University School of Medicine

Concerning the fracture non-union in the upper extremity, much fewer cases are encountered in
which free vascularized bone grafts are indicated to reconstruct a large bone defect, compared with
the lower extremity. However, there are several cases with small bony defects in which bone union
is difficult to achieve because of its poor local condition.

This new operative method, free vascularized periosteal graft was developed for the treatment
of such cases, as reported in the previous paper. The donor site, the distal part of the femur from
supracondylar to epicondylar area on the medial side, is supplied by the vascular network of
descending genicular and superior medial genicular vessels. A graft can be safely harvested with the
pedicle of the descending genicular vessels. A thin cortical bone should be included in the graft,
leaving the cambium layer intact.

This procedure has been employed in 6 cases so far. The recipient sites are 3 ulnas, 2 humeruses,
and 1 metacarpal bone. All cases but one were open fractures, and two were complicated by
infection. Union had not been achieved within 6 months by the conventional method, except the case
in the metacarpal bone in which early application of this procedure was performed due to
osteomyelitis.

The mean follow-up period is 16.3 months, ranging from 3 to 42 months. In all cases, bone union
was radiographically achieved within 3 months. No recurrence of the infection occurred, and the
donor site morbidity has not been encountered. The procedure takes 1.5 hours longer to accomplish,
30 min. for harvesting the graft, 1 hour for microsurgical anastmosis.

This free vascularized periosteal graft offers several advantages which follow : 1) Anatomical
variant is infrequent, and it is easy to harvest the graft because of its relatively large pedicle and
simple anatomy, 2) the configuration can be intentionally changed, according to the shape of recipient
site, 3) Cancellous bone can be simultaneously taken from the donor site, 4) A skin flap can be
included in the graft, supplied through the saphenous branch of descending genicular vessels, 5) The
donor site morbidity is minimum.

Our excellent result clearly implicates that free vascularized periosteal graft has the ability to
induce new bone, and can be applied for the incurable non-union with small bone defect in which

Key words: bone graft, vascularized periosteal graft, fracture non-union in the upper extremity, treatment of
pseudoarthrosis

Address for reprints: Koichiro lhara, M. D., Department of Orthopedic Surgery, Yamaguchi University School
of Medicine, 1144 Kogushi, Ube, Yamaguchi 755, Japan.
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union cannot be expected by a conventional graft because of its severe scar tissue and infection,

particularly in the upper extremity.

L & (<

OB BB I TR L CAEEOE KA
I @3 dnL, $EVOEREITFFTINL T
ELHoT, MERTEBHEOEIGE 2 2EMIH
D7, ANEEOBREOD F & BRI A ERI
#Rah2, Z0OL3 ik EEEOHIEMEEMBEICL
T, FRLBETERELROB S h 2 MERTFE
BiE (T, FVPG L) #FBRLEREAL T3
DT, ZOFMFREOMIE L ERRFC DV THRE T
5.

FH F K
bhbnOERL - FVPG &, TTREAENRK 2 ME
LT AMBALES I VELBOBEBHETSH

D, FER, TITEESRREETES L ORI LEEES
i S EE 2 BE 4 vascular network w2 L DEE XN
T3, Graft ORAESF/NELHDD»SHREK 12X8
cmOKEWDH DETHERET, MEEDOKRKSR
1.5~2.0mmBETHYD, REFHH8cem  THRT
&5,

BEEE T8, BERECERLREYRT
cambium layer 2iBF T 5720, BETOKEE % /
TG TR T 2 2 e RYITH D, KEDR

BMTHH, &6, LEXIGU TELL O EBHEEOKE
WET->TBL, £, REZEHATLE, KEA
Ly EHFERFICESD S I L L EEET, monitor fF
FREMRIBEHOWBICHIA T & 2, Y FMREMIIR,
FVPG OREUC 30 47, MEWYEDEMRE & VY&
1 B5R, 31 30 o BmEEL 72 (Fig. 1),

Anatomy of FVPG
a. insertion of medial collateral ligament

. medial epicondyle
. adductor tubercle
. superior medial genicular artery
. articular branch
saphenous branch
. descending genicular a.
. adductor muscle

TR0 0T

. superficial femoral a.

Table 1 Cases of FVPG

Age/ Recipient Fracture Associated Initial Additional Infec- Jme to
Case . . . FVPG
Sex Site Type Injury Procedure Procedure tion
(mos.)
. 54/ F Ulna fracture of late ;
open a - - .
(shaft) P radius (open) P mos
Ulna . R plate, removal of plate,
2 | /M Monte, 1 +
/ (shaft) open nieggia lesion bone graft curettage, bone graft 30
Ulna open loss of skin & fibula graft
3 | som y & - - | s
(shaft) {defect) extensor muscles (conventional)
Humerus brachial artery in- .
4 29/M open . . cross wire - — 6.5
(supracondylar) jury, root avulsion
5 | 5o | Huemers | late 9
close - - -
(shaft) P
2nd Metacar- fracure of 3rd removal of plate,
6 | 36/M open plate + 3.5
pal bone metacarpus (open) curettage




R A T BT Y B IERS B IRBE DT 195

Table 2 Results of FVPG

Case FVPG Internal Time to unite Follow-up
size (cm) pedicle (cm) flap Fixation (mos.) (mos.)
1 5%X3 8 - K-wire 2 42
2 7X5 6 - K-wire 2.5 18
3 6X3 6 - K-wire 2 14
4 7X5 5 - K-wire 2.5 11
5 4X3 5 - none 3 10
6 4%X3 8 + (6X2cm) K-wire 2 3
ERIS L URE FVPG K& &1k 4X3cm » & 7X5cm, MEEDOE

1985 10 A4 BiwE LBl 2Tk, MEE T
FVPG 2SR L7- 8B 6 BTH 2 (Tablel), &
A RELARE 3P, EHEB2H, B2HhFE1
Flehb, LEEL2BHMO 1FIERY THEESRT
Hotz. iz, BIREBESC GO KMNHIRASKE
EESREFNEINTEY, TR LREFREEOT
BB THs, MEREREE L TE 4B TV —1,
WBEEENTHONTE Y, 14& Kirschner §#ig, 7%
DO 1PITREREBERE> Tz conventional
REFEBENHEITEIN W FIEEE L D FVPG F
TOWMIZ35»5 3048, FH10.62ATHY, 2
BB A EFEL Tinde,

Table2 WFMiaR, BHREBERT. BITLL

pre-op.

post-op. 2 months

i3 5~8cm Th o7z, 1HIZ 6X2 cm O EFH % HEAX
L.
HEEHERRIE3~42,2BTHY, 2613 » BLA
KEREVRON, FLREREHAITHEEREIE -
CEpongrols,
MEEHEL LTVvy Py MERTOMBHRIR
ST, FOMBEEZ>72bDREEL, FH—%
DEEDLE > FD TR,
UTiARNER:ERT 5.

=G4 129, B

1987 £ 9 H 26 H, BEBEHRC TREBL, E LWER
EEOREREEITEE . A LBARIEE, Ak
BEI xR=EE (28) 2#-T80, MITHERM
DEBUEC ABL L % 572, 10 A 29 H, BESW, X

post-op. 10 months

Fig. 2 Cased.: Supracondylar fracture of Humerus. Bone union was achieved within

2 months
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WHITL, 11 A 198, FHEEREFSEN T
2, BREMWR/oNT, 1988 £ 5 H 10 A, FVPG % 1§
fTUL7, Wi 2.5 A TBRESB N, 10 B TIRE
7ot (Fig. 2),

fEB 6 © 36 F, B,

1988 £ 9 K 26 H, M L TIEEh, VA ¥ — L #iR
WEFRZIESENTREL, B2, 3STFEHLER
EUL. BlaEE, EEKT(E2 IFFOABES
ME D708, tR2CHK - BEPEL, BIEBL DHE
BERZDB LD ot:, S — MRE - BEBEH
7, SR sns.

VIBEEER IR s b o e BER- BB 5 Y,
X8R T3, & 2 FFBEIEMERIZ osteolytic change
DERT, PRORWLTD oz,

BB o2 i TFEMERETL 2. it &
AR FE o BRIEZELIH D, BHAS L URE
HBANCROITY, YEOSBR 28D, +0%K
HIRIC - YeiBk, bone chip OFHEITY, BIFH%E
WAHIE LS FVPG #BITL 7.

WEBLOFERIIE -7, 242BTELRE

RE0B s NI, MO T monitor ¥ L THWL
skin flap bE2EF L7 (Fig. 3).

% =

MAT% BT L BB S BT BRREEEE T 5
i, BEORFSY OERMAF LD IT N
T&f, LoL, BERGHCEL T, Aks@itts?
D3R 9 5 LIAT 12, 1983 £, Sato 52 %3 musculo-
periosteal graft © UL TERE L T2l § &7, Lk
B —ORFESEFEL AT,

TATREBIRE MEX L T2 FVPG s RIF L BT
EER BT 5 Lid, SEORMED 5> b THY,
TORBELTROI I BEND TN, Tibb,
1) BETF O cambium layer # Z£ICBEHFET 3R
HRBEAEEE L, EHCHEELERESNAZ TS
5, DEBHENERESD L, MEE S BARLT:
DELFFIBEFEZTHS, 3) LYELYMIEDbYE
THER P EHEERTE, B#EaeHER T 5,
4) FEEICERE OIS TH S, 5) REM%F
AT NIEREABITHEETSH S, 6) N —Ehuo
BEREEZ W, Z2ETH5,

REOQFEIG - BT & LT, fEkR s MERT
BRBEOMIG L2 6%, HERERIBD/ & {5E
BT, TREZRBARGEOLOBEOBBETCIERS

pre-op. post-op. 3 months
Fig. 3-a Case6.: Fracture of the 2nd metacarpal
bone. Bone union was achieved within 2
months.

Fig. 3-b Case6.: (left) Harvested FVPG with
monitoring skin flap. (right) The flap
completely survived.

ERICRHENTES N ZEFNCFBMESE V. F 72,
R CCEBEONE BEIBICIERES R VBTG &
D, MERTEBHELASOEBRSDENZETE 5,
S5, BMEBREEICL TH, BEOERE, BR
BEEPERICER SN 3.

@ 6 TiE, conventional % BRIE5{T-7- % 3k
FENRVIY FO—LER B, BTN IFIZEE
WERESBONI I LW, BLSRKEOTEZBER
HBEEEIYS, FVPG 2 5B T4 2tk O AEOERK
EEAEERLELLERL TW5,
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ZEHZCDERLLMERMSEESBE (BEEEM)
DOFMFH, BERECOLWTHREL, TO8M, &
RtEr@aEL 7.

X 73

1) BEHAOR M RO BRSNS mERTE,
BEBEOICH. BF25E, 5 698-704, 1988,

2) Sato, T, et al.: A vascularized iliac musculoper-
iosteal free flap transfer. Brit. J. Plast. Surg., 36:
109-112, 1983.

3) BF % i MERCTBEOBFRRICET 55
%—3 3%k—. HIESEE, 5:229-241, 1985

2 M FRFONBIFFRA Tk F4H
OEELE DT EHL TS,
ORBREBIIC DL T BE AT SV,
GBEFECDLTEE LTS L,

B % |(WOKFEZFHMERAR FERA—E
OFVPG 0B ONEIE X, WMEE TOEMN T,
Graft % onlay $23DKCEELLSTWLE DI,
Kirschner wire \C & 2 FEgEERAWTWAAY, 1 =7
V— b EE, i, FFEBRAVIDOLEVEED
ha, g7, AEELERT 5.
QBBAEEHL T 2RI, BRIES L AT
55, 2HT A OLTIER, EMOFRRCLD
HWL T3, +O2RERER T L Bbh 3B
Wit, %D chip bone & FVPG %4735 Z ki, B

CROBEROERIEELD TENE VLD,

@FVPG 0ARDENIE, BEOBETHD, B
BB %1501 Cambium layer 2 BF T 51728
ThHsd., Lrl, BREL TRBHEHALRFRCBRITL
TWw3DT, FEEFIREBRA§E7Z, modified vas-
cularized bone graft * L T& 2223 TEDL

B3,
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Free Vascularized Fibula Graft for Reconstruction
of Bone and Soft Tissue Tumors
in the Upper Extremities

Takafumi Naito, et al.
Department of Orthopaedic Surgery, Sapporo Medical College

Six cases of bone and soft tissue tumors were treated by resection of tumors and reconstruction
by using free vascularized fibula graft (FVFG). The histological diagnosis was as follows ; osteosar-
coma {2 cases), chondrosarcama (1 case), angiosarcoma (1 case), recurrent giant cell tumor (1 case),
fibrous displasia (1 case). The recipient sites were humerus in 3 and radius in 3 patients, respectively.
Primary reconstruction was performed in 5 cases and secondary reconstruction in 1 case.

Primary bone union occurred in 5 cases. Average time for bone union was 6 months in 3 cases
which were treated by postoprerative chemotherapy. But it was 2.5 months in two cases which had
no chemotherapy. Functional evaluation according to Enneking’s grading was found to be good in
2 cases of shoulder joint reconstruction, and excellent in one case of the elbow joint, excellent in one
case and good in 2 cases of the wrist joint reconstruction.

Primary reconstruction is easy for operation but it should be performed only when the surgical
margin of the tumor is wide enough. Ligament reconstruction is necessary for arthroplasty of the
wrist joint using FVEG. Reconstruction of ligamentous junction between fibula end and neighboring
carpal bone by tendon graft or tendon transfer provides the stability of reconstructed wrist joint.
FVFG is useful treatment for bone defect after wide resection of bone and soft tissue tumor in the
upper extremities.

i3 R R L 7 B ERERIES 6 AEB S U B
it & Brg et (LUF FVFG) #ffTL72D T, F
BHEEBTREOBEERME L T~A 70— ML FOMERR DWW TR 2L TRET 5.
Sy ) ALLESHBBERSTON S L DK
ZoT&h, Lol ERCRE L BREER NS
LESABBENOBEFARY LY, SEbhbi 1984 EF2F»5 1988 FES A TERCRELRE

& Ct » I

o B OE B

Key words : free vascularized fibula graft, bone and soft tissue tumor, upper extremity, microsurger.y )
Address for reprints: Takafumi Naito, M. D., Department of Orthopaedic Surgery, Sapporo Medical College,
South 1, West 16, Chuo-ku, Sapporo 060, Japan.
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Table 1 Details of our cases

sex/ . . . chemotherapy operation reconst. follow up bone result L
case location | diagnosis | stage K . K R complication
age preop. postop. | prim./second. joint status union | {Enneking)
rt. proximal | chondro primary.
. X1 -
1. | 43M A + + | wide resection. | shoulder | 1Y1M CDF +6M good wire broken
humerus | sarcoma
FVFG
rt. proximal | osteosar- secondary.
2. | 20M . A | — - condary shoulder | 1Y2M Death | +uncler | {good) lung meta
humerus coma FVFG
: primary.
angiosar- . . ) )
3. |20F | It forearm 1B - + | wide resection. | wrist 5Y4M CDF +6M good flap necrosis
coma
FVFG
S skl eosa primary. non union
.di osteosar-
4. | 17M . 1B + + | wide resection. | wrist 11M CDF - good subluxation of
radius coma .
FVEG wrist
. primary.
It. distal . . y
5 |27F radius GCT IA| — — | wide resection. | wrist 1YIM CDF +3M | excellent -
1u
FVFG
fibrous
6. | 15M | It. humerus ) - - ~ | FVFG elbow | 3Y6M CDF | +2M | excelldht | -
dysplasia
| |

stage : surgical staging system of Enneking
FVFG: Free vascularized fibula graft
CDF : continously disease free

HIREE IS L T FVFG 217> EMIR 6 I TH 3
(Tablel), B4fl, L2HTHY, EFF 15F»5
43F (B 2BF) THE. EFRORNRIZEAE 26,
WEARE 14, FEMIME 1#, mERE 1§, 5
HEEER LOITH D, FAEIRMI EBEBITHL 2 F,
TR LA, BEEG2A, FiR1FITHE. 5
PIT R IEE O ILHE YIRS BB % A 7- FVFG
ERITL. 205> EMMER 24, FHEME
BEE3BITH o7z, D 16 (ERG6) X Lo
HUBRERTH L. BBIFEOEERO RGNS+
B9 571 FVFG 2 MfT U7z {LFEBE 2 1T L 7
EFNE 3BITH 2, 2FEFMETRIC, 1REHERD
BFRIT L 7o, BBYIREIC 22 51 FVFG 2175 72—
RERONE 56, EEYIREC B2 &R Th
5 FVFG 217> ZIREEHR 1 BTH - 7z,

& R (Tablel)

BAEHENRE L1220 5848 (P2 s
3xH) THo. 6BH5PITERESSEO N, A
BALERERMITL A 3RIT 260 GEFIL, 3) &
Mt 6 » ATEHA L. ER 1 3R 4 » A%l
FREEIT U 288, LERERTHRICSE BRES

DIEIT U, BEET & 570 1 BIGER 4) 13158 102
ATBBEMET> o, CEREEHITL > >723
Bl 2f (GEBIS, 6) &3 » AU BEES L.
OO 1B GEF2) ik 3 » MBI EAEER
RETHoM, MELIFE2 » ACHERTHETL L&
DR CBEREGVRER S LT,

Mk O#EEE R % Enneking ORI % BT
FHE L 70, BEESEFEELL 2HhEEL THBIE
BI14k good, MERBE CHI-UHER 2 33 » A
DEFRT good LHFESN Tz, FHEM2FREL:
3 ER DOEEERE R 1T Excellent 14, Good 2T
Bole, EHEELTLIH GERI4) {BEEH & F1R
BORLEMSE I VEFHeiT-o7.

£ 3l

RS 273 Lt EEERUHEEMRERER
B, RO LEEYIRMTHE — K892 10 cm © FVFG
ERATL 7., REGELA CERRESRE L R0
BEFRUEEHEL:, WE3 B TEESL, 7
B1FE1»AOREEBI 2V, FHESOEE I 45
B, BRI 3B ETHY, HEETEIX excellent Th 3

(Fig. 1),

— 41 —
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Fig. 1 case5 27 year-old woman.
A before operation B: 8 months after
operation

Fig. 2 case4 27 year-old man.

A: before operation B: after operation
C: subluxation of wrist joint 7 months
after surgery

fiEfl 4 27 B AEEENERE. 88%E5 A
WGERLFARS & RIS % R & 2 R FRYIBR L
ftk, —IRE9W FVEG R MEfT L fe. itk b 5
EWATUT. W% 7 » BECFREOZA~DERE
L, BRETE£ERD L. WRTEM & -BTERM 4 1t
L 7. BEEESEMIX good TH 5 (Fig. 2).

% S

BIRERIER 0 LHEFRYIBR R iC R & SRR IR &
BIECE, RIBLIEBELASLOFETHREL
RIhERSme, IDEIBBEbADIEYA
7 O%—Y v ) — OEMEEA U TR EREHE R

BAA 217> T &f, BHEEOSE 8L TR
FRSMAARTIC X S EEBEM * — KBTI, K
FNZIT 2 SR E 2 5, —REIBEM S FMFEEH
BBTHZY, RFBRCEBEEOMEE L, b
R CHRETHRERIC L 28I EROBESTIE: 2
%, Friedlander 52 i bEREF I L D BFARD
activity 8B T+ 2 Z 2 REL TS, ER 1S
OBTRERER TH» S BREVHETLL Z i3
WERIEREBECES T 2FEF¥RLTWA, =
RERMIE SO FREIREC RATERS 2V I LA
RLToFMzT25Mands. L L BREFR
Bz FVFG R T 2MERSBH I L T2 0, M
EPHELSBENICELET 2358 13 TFHRIESHEE -
%A, FLBETIHAESOBEIET PRS0
LEELTWwE, bibRIZBEMEFIcsLTiRE
B0 L HEF IR AT 6B i B S R — KRB EWM 21T 5
ZERLTWw3Y,

FRIRTI 65 Fe4E U 7o BB UIBR B 0 T-RAETHR sE 2
D JHERIC FVFG %2 Fuv CHEBEBRRE ST 2 fiT
BOBBEBRIRFTHD, FEBEHEAEOEE
WMELTHEREFEEEZ5N Y, L LFMEEHD
REUBI - O0WBERS®, ERT2HEHRD
FHME, PFBEOBEAMEZ LW DT E IR
DORMHBFH SN TS,

SRIEE L 7 IEFIOHFHAAEE—EL Tk
W (Fig. 3a-d). HEFI4 D & 5 I FIRE L HERrER
WETHE L k15 ECHERA»REL 2. £
5 LIER4 DBFMOFTED L S, BFEzhicE
BT AFRBEPAETHRT S L 8KEROLR
WEBEEZ N, SBISIERN*ERTHER

Fig. 3 Ligament reconstruction of wrist joint.

a:case3 b: caseb c: cased (firstop.) d:
case 4 (second op.)
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TR S BREREE B TERETY, 2FKRFR
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BRI OSEE L EEZ NI,

3, FVFGUu L-TFHAERETHET 2D
HFESORTEEENLETSH S, MEOTLERD
Biik o7z oo i BB RETE W BEE T 2 FIRE LBEE L
ORMHH*BET ILESNDH L EEL SN,
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BRI TEML T 50T, MEWHTESHE: R
Wi HB R,

o % HRERIRFERNE Al BEX
FRAS RS O FEH ROM 3RO K 50%TH
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B M SETRFR AR B =1
BRSBRCEBEENDLBEERD SN DHEET

T, LERERFALLLOCEEREsIERRbN
B LI LI RERIEDH D R AD?

| & TIRERRFEEAR AEE HX

BHEBBEOBITIFEED L 25D TR WL, &
BTACEBL TS LERH D LEZ TS, BE
BEE @ atrophy (2 DWW TS L T,

B M FRERFERAR =k =E

(Dmonitor flap 2 DT T 5N 5. FLIEOERT
BHEEARSC LD BEREYEBET 2 L IERIE
b o Ty, Graft AOMITT2BNEETE» -7
DD,

@LBFBERMTIIEEII L% compression 370
HoRLBLLMROFORENE I VI L
B Bumndie?

| & IRERKRFERIAE NE BX

LfEHZ monitoring flap DWW A Z X TE L,
D, L UMRIZ N v 77 — e L 288 L 4f
HBIBAEHTOEY v F iR TBEBEES  vascular-
ized 3T W3 I L E2ERL T3,

MHEBEE . Hypertrophy 2o Tiaies,

" M RER+FR REH HE

BEAAI, vascularized 35 Z %2 <3 »ATE
BEL, 1EORBTEEE*AD W, BFL L1
X#ERB b vascularized # B3, Wi b HuERE
ATHAEESTHS.

Vascularization 232 OBEBIZ L > TEE L2
AR BRIEY, TOHECELT, % T donor B X
U recipient FEOH2EOMITEHEHICL, » O
M &% 77% »J T E TH vascularization 3L BE&H
TH» 5,

B % IMERARFEREEAE A BX
Radius RiGOMEE L, BFEHE-Fos€ s L
Bdo7z0TiRZHrEOHEBRTT2, biibho
GCT fEf#iz Radius BIFIE W b KA TWL 28T
ZEBTERD T,
BEBEESRERE I Lateral Coll. Lig #4& L7 %%
HERLUIGEREH D 22 A,
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Vascularized Tissue Transfers in the Elderly

Kenji Tsubo, et al.

Department of Orthopaedic Surgery, Hirosaki University School of Medicine

From 1980 of 1988, we have performed 145 vascularized tissue transfers. Eighty-five cases were
free transfers and 60 cases were pediculated transfers. Of these, 26 cases (17.9%) were elderly patients
over the age of 60 with the oldest aged 76. We report here the surgical results and complications in
the elderly cases.

The pathogenesis were as follows; 14 cases of skin ulcer or defect, 4 cases of posttraumatic
pseudoarthrosis, 3 cases of chronic osteomyelitis, and one each of five others. Free vascularized
tissues were transfered in 9 cases and pediculated tissues in 17 cases. In the free transfers there were
4 fibula, 2 latissimus dorsi, and each of groin, omentum and wrap around flap. In the pediculated
transplants there were 5 peroneal flaps, 5 omentums, 3 lateral calcaneal flaps and one each of fibula
and radial forearm flap.

There were 9 preoperative and 4 postoperative complications. In the case of a 70-year-old female
who underwent free fibula graft for spondylitis tuberculosa, postoperative acute renal failure
occured. Fortunately all complications were controlled by conservative treatment. None of the
patients in our series had total necrosis of the transplants. Marginal necrosis occured in 2 cases and
in one of these the patients continues to suffer from skin ulcer. One patient committed suicide
because of recurrence of a malignant soft tissue tumor. Delayed wound healing in the donar site was
seen in 4 cases. Three of these were lateral calcaneal flap cases. Although elderly patients usually
have move surgical risk factors than young ones, we feel that tissue transfer can be performed if the
pre- and postoperative complications are well controlled. In flap transfers when a choice can be
made pediculated are preferable to free. In fibular transfers dual or additional bone grafts are
sometimes advisable in order to achieve satisfactory stability and union.

LEDBEDOFHEMEB L UESHEL*REL 2O TH

& L & I .
Bl ERZ L RETEESEINLTLHE %4 2
B BEARNFRBBTENE LB >TE
e S Eb b MERTHASBEL BT L2 60 F 1980 &£ L b 1988 F & T ST REE B *

Key words : vascularized tissue transfer, elderly patient, complications
Address for reprints: Kenji Tsubo, M. D., Department of Orthopadic Surgery, Hirosaki University School of
Medicine, 5 Zaifu-cho, Hirosaki, Aomori 036, Japan.
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85 B, BEMBBIEE 60§ EEHTBACNT 5 M
-Cflap 36 <), &5 145 DB RE 2 TEIT L 7223,
60 FLLEDBER 6L TLEDIT.9%E HD T
fr. BESIEMBHENT 0 Y, EEBHET 6
THhH o7 (Tablel),

TR B I SHECREHRIERE O BEERE S K
xKiE 14 B, HMEHROTERE KBB4 5, BiEE
BEK 30, SMBERRHERB LA, Tofh4BITH o7,
B LI RN S o720, BWTFROBRELRRL
SIEEMENTHEBER T2 I L EEATHT.

FRAESSULEHEEHE

BEBBBEE 17, FHEHBBEEZ I TH-
fo. FOWNRBERAB L UBEABIT 46 (BE 1),
WERE3), KEBE6D (B%ES5, HAtl), BreRE
5W(F% 1, #E4), wraparoundflap 1HITH -
7o, BROEHEIZEE T3 peroneal flap ¥ lateral
calcaneal flap »5, M TCRILEHERV SN o7,

RN & BEIEHEH S 0 IR % 5 T TwieDid 9
B (34.6%) THERFEEBRBEE DI LAY TH->
7o, BERBROIPUEA VA Y LIk BEERFIT T
7z, BOIZ IS OEHHEIRREBENC b FRERENIC D
Ravira—nsh, MihiliEsrBL Te WA
BEC bk, WEROLEEHER 46 (15.4%)
WHEEL L, KEBMEAIT >R 2 61 THIBLEERD
rROERKREE R VE D) WP LEE LT,
BHES ) T A MEWRTHEBRE ST LEFI TR
WEIME E OO AEBAR2 Lk of, o 1HE
ISR TH o7, IASEHERMMEFECT
BT,

& S

BRI TTRBETL & 2 o T EBIS R > o 72 28,
BERBII 2 BRSO Tz, W E AR BEB ST
2 VOB ESHREE W KRB 1T o /o 1 FITHER
BEETTHS, BFERHEOES TR TRE CHEY
578, BRBEHTIX 6.5 A TBRENES L.
EMBREEYRE I CLEREFRTET > 1R
MEERELBRIET L.

BT EHE S HEBEIRIMOAEEELE % 4 61
(lateral calcaneal flap #% 3 %l wrap around ﬂap b3
18D B ERERITIHEE V=7 % 253D
WAE L < wiEvy ADL J:@Ka%bi&hmfcﬁ%,ﬁ%ﬁb
AR

Table 1 Number of vascularized tissue transfer

pediculated free total

Flap 33 (1D 36 ( 4) 69 (15)
Fibula 701 23 (4) 30 (5
Iliac bone 1300 4 (0) 17 (0)
Toe or toe joint 0 (0 17 ( 0) 17 ( 0)
Omentum 7(5) 4 (1 11 ( 6)
Nerve 0(C0 100 100
Total 60 (17) 85 (9 145 (26)

() : number of the cases over the age of 60

fE 1

EFIL D 70F, &k B ) 2R,

69 FEFICEME A V) = 220 LIREEIE & B ERME
ERIT S NI REDEELIE S T HEDOEIR L
BERLASEE < 2, REOBEE & MERCHERES
WATU 7z, fivdh, TABIKCEES & LKEHE
ot fiHIitid 4.617g TH o7, BEBELRZTK
BRIIAEE L7, it TORERIRERAE & KA I 53R
HeBEbh2 alBResEE LS, 2EOMEE
A TR L.

rig, REREEMELL 6 » B THFSA[gEL K o 7o,
ZOEFITE 1 KOMERTBEE S L THERT 2
FHELBEOBHES AL TXRHELEDY. 48
BRI BEE EIAR © BEIR 2 WS L o S BRE RN IR O A
CIRBEOWREESTED s, ek IRE
wF 7YV —RK=rLTygali: (Fig 1),

fEFI2 168 F, B, ETREXIE.

HI0ERT &L VBRRCBRAL, A VAV YKk B2
vyho—nEIF T, TREAKEBREZEL S
BREAVBERTHScm THoe:0ZE%3 » A%
W IMERRIT TERERE B A % F1T L 72, el o ZERERTI
g 142mg/dl g Tav ho—n Ui, EMTERED
7- BB bone chips #FECA L, ME3 »BAT
BEEL, 64 ATHSNAREE %57 (Fig.2).

1 £

1) BHE IR 2 MEWRHEBBEOBIT DV

<
(BREL@EAFLEL] K20 THLEILERE

ZFHEHHH, WHODEETH 60~T4 F2ERE
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(elderly), 75 FLAE%EBEE (aged) L LTVBD BEEREEOHECEEMBOBERT S 2 72
TEEIZ 60 FLUEDBE*FSE L L THABEONS DIRMORKESEMIERTH 2 L DOF L HH—RY
L7 TH2Y, LHrLESETH> CHERLSHERIN

Fig. 1 70-year-old female with spondylitis tuber-
culosa.
ab. preoperative X-ray demonstrated
destruction of lumbar spine.
cd. 1 year after dual vascularized
fubula transfer and iliac bone graft.

Fig. 2 68-year-old male with posttraumatic large
bony defect of It. tibia.
a. preoperative X-ray.
b. just after free vascularized fibula

transfer and bone chips graft.
cd. 15 years after surgery.
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Fig. 3

a. 62-year-old man. Lateral calcaneal flap. Delayed wound healing in the donar site was seen.

b. 71-year-old man. Reversed pedicle peroneal flap.

HEEREE SREEVLDOTH L, bhbhid&
SETH->THEMES L {avyito—nahTB
D, BFRERENC O ER R GHREBIRVIEE THRD
HEETHBESEE 2 ERLN L CREERRIIC ER
HEBBEERIT-o T, FMY A7 OHEREEC
2 Db DM H 35 WETOAFRBRL B ESCRE
OFIMIZ & DV EBETH D2, FTTBAPEKNTEL
EDDEATEFMOBEHVRBEEZTHLS, &
7z, ASO 72 E DBRZEMIMERE L H 2 BE R BELLS 2
WAL HLEBbA.

2) BAEMROBERZ FOWLT

BHHEBORIRICH > CRBEE TR LK, M
BEOROEEZLORRRLEND L. bhvbhi3 K
B OBEE T peroneal flap R EEHHALTH LS &
S LT3, BHEARCERE LEED 2EENH
208, WEERALE —RC TR R < HIE D %<
25 HEYETHE, WL S I FEERELEIRT R
XEEZTWHS,

F, EHE TR ORI L RN
BETHS, SREOFRE I v/ lateral calcaneal
flap IIEFEEERORIER BT 2 Z L3 F 0, &
YT Cid peroneal flap ¥R A{EEICH 59 (Fig. 3),

3) MEHRTHEERMICOWT

BEE TREFEE I COBENE OMEA 1S

TERWED I AOHRE TR IHECEESLE L 55
EMH3, bbb ETHREOERAGI:BEEHEREL
Bl MERTREE 2 BAE L 7205, BFB2BMOF 3
BURERE 2o, 3BT IEROBER =50
THMEL, 2fITRIbOBEEEHEL 2.
BHEEEOEINE 1flicia s SREREICTE
RELL., RYERNENERCERT 2 TRHE LS
50T, BOBELrHNINTS L2 TEEEFER
L ENIBTHD S,

E3 & &

60 FLLEDBOE T 2 MERTHEMABHEOF
RSB L USHELHAEL, FHOBECPLFRHFR
TOEEACEEEIA .

X B
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LoD el AnLvneRBungd.,

] BEERKRERENAR Bl B=

e

laeral calcaneal flap ® donor site 2 BIVSRE D BT
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Replantation of Completely Amputated Thumbs

Hiroyoshi Watanabe, et al.
Department of Orthopedic Surgery, Kawasaki Medical School

We have performed replantations of 45 completely amputated thumbs from 1974 to 1987. We
attempted to replant any amputated thumbs and fingers when patients desired replantation.

The purpose of this study was to discover the factors which may influence success rate and
functional recovery rate, and drugs (urokinase, heparin and prostagrandin E;) which may influence
the levels of enzymes (GOT, GPT, y-GTP and Alp) in the cases of replanted thumbs.

The detail of 45 amputated thumbs is shown in Table 1. The amputated level coincides with
Tamai’s classification. The functional recovery rate was assessed by Chen’s evaluation of 1981. 43
replantations including 2 index transfers were performed by the same surgeon. The relation of
amputated level and Chen’s evaluation is shown in Table 2.

Among the factors such as age, ischemic time, amputated level, damage type, the number of
anastomosed arteries and veins, dose and duration of drugs, job-related accident type, and admission
duration, none were found to show any statistic difference in the success rate. We had a 98% success
rate among 44 replanted thumbs. In the 2 cases where less desirable results were achieved, both were
of severe crush type. As one showed no arteries to anastomose, an amputation stump plasty was
performed. The other case was a zone 1 injury in a 2 year old child.

Factors such as amputated level, damage type, job-related accident type, dose of urokinase and
duration of hospitalization had significant statistical influence on the functional recovery rate (Table
3). The nearer to the tip of the amputated level and the cleaner cut the amputated thumb, the better
the functional recovery rate was. The functional recovery rate in case of job-related accidents was
worse than in that of non-job-related accidents. The greater the dose of urokinase and the longer the
duration of hospitalization, the worse the functional recovery rate was.

With regard to drugs, the greater the dose of urokinase was, the higher the levels of GPT and
y-GTP were (Table 4).

The amputated level, damage type, job-related accident type, dose of urokinase, and duration of
hospitalization were found to have some effect on the functional recovery rate however no factors
influenced the success rate. The dose of urokinase was found to have some effect on the levels of
GPT and y-GTP.

Key words : replz}ntation, completely amputated thumb, success rate, functional recovery rate, urokinase.
Address for reprints: Hiroyoshi Watanabe, M. D., Department of Orthopedic, Kawasaki Medical School, 577
Matsushima, Kurashiki, Okayama 701-01, Japan.
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1965 & 7 H 27 BicE VI BEREE s R Cik
UHTRIY LTLE, FHATEORE»H 2. bh
i 1974 Eh 5 1987 5 £ T 600 RYIMTIEHFES
Bl (384087 100 Bl &) 21T-7%. SEO K,
SERYIMTEHE 45 Blic D TS X, BEtEE g s
Sz ARFPEAESNOSNERA S, SHOERC
T ETHS,

b ol %

HigEk 1 EUEEBL 122U EIE 42 £ 45 5
ThHsd, bhbhiBBENSFLET N, EHlERET
WHEBEM 2TV, FEENE TR TOMEBO TR
BEREYOEL, BRIIERITELPIEET 244
TIT> T &7, 45 HEDMNERIZ, FHIES 34.4+17.8 F

(2F»5 82F),20 Fkik 841 848,20 FLA L 40 F
R 17 B 2048, 40 FLLE 17 B 17HTH -7z, MRl
B35 B 3638, ZIETHI9E, & EFIIRQ3HE
28, SHEANAE 198E 23FMRISFITH -7, B
BREREELKDO &0 13411318, 7 A# 3416 15,
Z DAt 26 1 26 15, FHEKEDOFEITHE KT 2441
2718, FEFBEE BH 188 TH - 1r. BHEREZEH
R 60.5+35.64 8 (12~168x B) THo7-.

SEOEHIZB G 4555100 T, FHOEY 1
& 2 YIMTERL &« YOl ESR & % Table 1 izm L7, g
SRV 4518, £ 05 & HEIBYIH (multiple) i 15

(1) &, (2) FBMmEERH, (3) gIkL ~u, (4) 84
g4 7 (BEEE) 6 MEVESHE (8%, BIK) (6)
B EERINS L UERE, (1) ZHEEEER, 8) M
BB, (9) FHEECERE, (10) AR LY
EUgETL . C REEXORIER I
heparin, prostagrandin E, 054k %, GPT,
GOT, y-GTP, Alp D L& ®WHREFL 7.

BEgEE1E 11k Chen DFHIlEY 2 H V7, 2 DM
BREEMORWEDS gradel 5 4 £ T 4 BREWCSHT
Thb, FHIEEWE, A, BE TORMAIKE, B, &
o, C. MEEE, D. HHTHs. C. OHE
@€, Highet o &E#z L nid, gradel 2384 7,
grade 2 %% S3 i grade 3 #¥S2 - grade 4 #3S1 48
W33,

urokinase,

¥ ES

RETE Q2ER 45480, YiLr < B|d Chen
DOFHH % Table 2 127K L7z, RO B RHEEIYINN
%, BRLESELYSUOEEBIHAERL Tw 5,

A, EBRLYIFV VRSN ETS R
<, MOEFEDRIC b o, BHER 44 59,
5431 (REEITEHSEZ 648 THIIER
98% TH 5, B YT 45 FEh A& F FAlGEr 72 2
Bz, W& & LRBEEREANT, Brhr2REEHE
BTHBanTE O YIFRIEIRC MEBE 217 8k
DRWITE R, o7 Zoned O 1Fl-HEEZ6BEH I

8T, 2BYIMTBI6 18, 34BLUNRMI34E, 4 faVINRGY
6 15T, EISUINE T CldomEs 14 48 14 B 10 /N8 7 Table 2 Amputated level and Chen’s evaluation
TH 7. ‘ Grade I | Grade II ‘ Grade Il | Grade v | Total
. © ®
] P Zone 1 |© 2 8 4 6
O
% [alix Table 1 OEHER 2VIMOESIC DWW T, A,
£H%Y, B, MEEECEEES2ETY L LT, 3
Zone 11 A 4 4
O
O 000 |00
Table 1 Amputated type and level Zone Il 1 88812 8: 8 21
Zone 1 |Zone 11 | Zone lll | Zone V | Total ooe |Ce
Single 7 4 17 2 30 8 :: :
Multiple | 0 0 6 9 15* Zone V o e 6 2 n
Total 7 4 23 11 45
Total 3 23 14 2 42

* 6 thumbs with 2 amputated fingers
3 thumbs with 3 amputated fingers
6 thumbs with 4 amputated fingers

(O single amputated thumb
@® with multiple amputated digits
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IR ris o Zonel D 2FD1HITH -7, HBOAE
ELREMOMAER AR bOEERL, Z06
O 2 RIEHRS, BEMEA 418, HENEL 148,
B 1A BEOHRECRFRE EF - 72,

B, EEERTE LU TANLZ D B, AW EESE
BRDHIDE (3) YIFv v, ) 8BS 1 7 (B
f2RE), (7) urokinase #5&, (10) FEMXFOELE,

(11) ARSI TH 7, 20350 (3) (4) (10)
w3 Chen OFHOFHEDEDRE R, —TTHEE
SESITETIT > 7R % Table 3wl (3) 4
WL ~EERRE 0.5% T, (D1EE S 7 (BEEE)
BREEESRT, (100 FROBREIBERE1%THD
BEE#RD, Q) LV VBI tRERITI &
Zonel & Zone 3 (p<0.05) Zone 5 (p<0.005), Zone 2
& Zone b (p<0.05), Zone 3 & Zone 5 (p<0.05) O
WHEEBEEERRD., Ih L Vv 0y BiERC
51EE, BERENSE 2 ERsH ok, ) 1B
By A7 (WEEE) Al t RE #1795 &, blunt type
& crush type DRIIZBEERI L0 o748, clean
type ¥ blunt type Ok p<0.01 TH 7438, Fh
oot s 4 7RO/ p<0.05 T, HEE®FR
7z, clean type, avulsion type, blunt ¥ X 7¥ crush
type QIET, BEEEEIED» >,

Table 3 Chen’s evaluation according to amputated
level, injury type and job-related accident

Chen’s evalutionﬁ

Amutated level*
Zone 1 6 1.7£0.5
Zone 11 4 2.0+0.0
Zone 1II 21 2.3+0.6
Zone V 11 2.9£0.7
Injury type**
Clean 3 1.3+0.6
Avulsion 10 2.1+0.3
Blunt 16 2.5%+0.6
Crush 13 2.6+0.8
Accident type***
Non-job-related 16 2.0+0.5
Job-related 29 2.6+0.7
L Total 42 2.4%0.7
*  statistical difference p<0.005
- p<0.05
aax p<0.01

FROBRTE, HHLEEREELIEEHREE L
Db A E, o7,

B OMABICEEEZE 2D, (7) urokinase #
S, (11) AT, #h7haM807 5138,
BEIEI o7

C. EAEF OEIER T, urokinase 154t - 2 B
#FGPT, yGTPUBHFEWNCEEEZE 2RO

(Tabled), Urokinase &5 EDEINC & D ZBERD
LRERDI.

1 =

A, EEENFMBIC TR TR LIZEdb
53, 87%Y, 9T%" IR TSR TE VDI, 45 15H
RIBOBFREMOMBRIR—METHLsr6mb L
now, 0k, YROEERIFENTEICEZE
B3P RWERDND, 1L A% YD diffuse crush &
%3 avulsion type 23R RET L Tz &,
BEETTEE!S o 72 2801, crush type D HT &
DEREDBENER TH -7 D TCEBITIIBBOREL
EFERFET L ERBLE, L, £FRCHL
THRES 1 72 R UDMOBRIC DT HHEFNCE
BEErZDhr o7, Ihi, EBERBEL T
DTHAH. iz, EHIEI 6 HIOEROD K FHEILL
i, 5T blunt type DEESETIETHD, BY 1
8Tt avulsion type DREEFERD & - 7 & T
Hote, Ihi b, KMOHHERL, BAOMITT
2LV LD L BERBEOAHTERBEEOLE %
debridement %+ T> TR W I LI LB E#E 2
T3,

B, #aEE1E I, YIMostEREICIT L Add L <, S8
ERCREURORESBECERNEZRL T 228

(Table 1), (DETHL RABNIITH 72 t REDFER X
D, IV OV RHIERERIC A B IR Y, BEERENE

Table 4 The effect of Urokinase on GPT and

y-GTP level
Urokinase GPT* y-GTP**
(X 10* unit) (IU/L)  ({case) (IU/L)  (case)
0-39 31.7£33.1 9 | 105 7.2 &6
more than 40 | 81.7+£97.9 30 34.5+38.4 26
t total 70.1+89.5 39 | 30.0£35.9 32

*

statistical difference p<0.05
** p<0.01
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KR AERMBH 72, Zhid, IBREOYIN (Zone 1,
2) 3D ER(LOFEEH LT, tendon A {,
BHEEMIMEEER I L A CBETE RS 2 Lok
WZ ik, Zonel THERES DR TD - IHESIT
b, 2PD3E £ A X 10 mm LUT®, S0 EEs
T¥Y L mm &%, MEOERIEH % OEFTREIF
RHEBIEDI:HTHS, HEBRORFLEHRE L
T, RETHRIFEOSENSHRECEL L, BE
FEEDE W I R EBNEbRTW Y, &7z, TURE®D
B % <, TROHEB R T BEHTIRIUL
BEFCHBESNEFNCORFRKZS. 2081,
EAMBEREERIBREORELRNE, REFLBEOE
EVRFTE BY. TR T, 2B E0BEYIN
BHNLNOER TIHBIEEEICE S, BEHOaEhNR
LARRERD LN, FERERL D L BEEEE
BRBERZVRTEEbNS, (1) BEs47 (B
WRE) iTo/ tREDEE LD, clean type,
avulsion type, blunt # X U crush type O TH#E
"/HEMN - fz, Clean type DEEERIEMSREHo7- D3
Zonel, 2 DYIMIHE P o7 Z L BBEL T2 LE
Z T3, Avulsion type, blunt ¥ X ' crush type
DYV NV SHC R F NI EES R DT, YL
N L BEEI R EEBbN S, Avulsion type
TRBWHEOL QGYME TR, HRBITHTRE
EWBEEST 5 BB RERBE TH S, tendon
excursion BRFEL DR T, NEREOXE LD
MBS RIF L x> 72 2 L 8 S EOBEEEE T
blunt 8 & U crushtype X D b R ko7 FHBEEZ
Tw5, 72770, 4Ei3 Tablel OB e 2K OE
BB DL TULLRIL THRLOT, 5%, &6
FEGIEEP LT, MEFEIA 0,

Z O, (7) MREBEEREENE LD LR,

(10) ABEHIMSRE %3 Z ki3, BESEN L TN
EPRHSERL THA I L 2 EKL, BEEEEH
HIMBO LD LD bEL - &ERE, TREBLO
LDTH 7.

FEHEEOBELELIEFBHELEO LD L DB
720, BHBEKEIC L 3AN0EIRBOREY

%

B - fth

LIk s0p, b LLRBERERZICIE
HSHEEE & N T30 THBKEREEDLE
BREENTVL DL EONLELTIRZ WS, &
HicfET2&REE2z00 3,

C. MRERKIOETHIES &S, 40 FEALLEERT
3 & &, GPT &£ y-GTPOEFEULDO LREOER
MHRFHEEZ D,

# B
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B 45 FRICHT L THRET &0 2, Chen OFHfiEEIC & 58
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Higinolz, MAIEBEBRICITL T A3 IENFEE L.

(3) ST 5EFRIYTIL~, BFs 47
TH o7, BHEFERE L DAfIIc 2 51 ¥, %72, clean
type, avulsion type, blunt # X Uf crush type DIET
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FEREAYIWT I 81T B composite graft &
BEEM O LLEARET

BEERATERARERE
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Comparison between Composite Grafts and Replantations
in the Cases of Finger Tip Amputation (Zone I)

Kozo Ishikawa, et al.
Department of Plastic Surgery, Kansai Medical University

Microsurgical replantations have been attempted even in the distal portion of the fingers. We
have also tried to replant in every cases, but there have been some cases in which it was impossible
to anastomose the vessels because of the severe damage or too distal level. In such cases, composite
grafts have been used with a fair success. In this article, which method, microsurgical replantation
or composite graft, should be selected in each level of Zonel is discussed.

To date from 1984, composite grafts were performed in 21 digits from 19 cases classified into four
types used by Allen (type I-0, type 11-6, type I11-9, type IV-6). All 6 digits survived completely in type
11, 4 digits completely and 5 digits incompletely from 9 in type III, all 6 digits incompletely in type
IV, and no digits failed into necrosis totally. On the other hand, replantations with microvascular
anastomosis in Zone I were performed in 21 digits from 19 cases distributed 0 in type I and 11, 7 in type
IIT and 14 in type IV. All 7 digits survived completely in type 111, 12 digits from 14 completely in type
IV and only 2 digits failed in type IV.

While the standard cases of composite graft in type 11l showed atrophy on the tip and shortning
in length not in width, some cases of replantation in the same type showed almost no deformity but
the others showed atrophy wholly especially in circumference. So it is difficult to decide which
method is better in type III.

But in the postoperative appearance in type IV, replantation with microvascular anastomosis is
much better than composite graft because in all of latter cases partial necrosis in the distal portion
occurred and shortning of the digits noted.

In conclusion, composite graft is the first choice for indication in typel and 1I. Whichever
composite graft or replantation with microvascular anastomosis you choose, you may be right in type
III. Replantation with microvascular anastomosis is indicated in type IV.

Key words : finger tip amputation, composite graft, replantation, microsurgery
Address for reprints: Kozo Ishikawa, M.D.,, Department of Plastic Surgery, Kansai Medical University,
Fumizono-cho 1, Moriguchi, Osaka 570, Japan.
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& L & 12

FHERETERYIT (EH O 10k % Zone I + 1)
WL THBEERITOINETHL IR 2
% oTwd, biitbitd ZTOLV LB 5 YR
EEREFRBNIT>Tnwa, EZANEEELT
SICBVTLMBEYWEAEER VAVCRBRELD D,
FRBEOBECL > THREEES 2520005
3, IO D IFEWR > T composite graft ¥1T-
TEH, ZEOBLEICRBELEENESNTY
L. Lo, TORMART L b, BEERN
DOFER & LT 5,

MBS LU HEE

1984 £ 1 B » & IIE & TW2{T - 72 composite graft
DERZ 198 21387, 3T Zonel (EH DR
Thote, Lo, HENRE k2 BHEEMHT
Y Zone 1 OFLYWBICR o7 2 2 3, RO 19
BI2LIETH > YV~ & L DD ST S 7
&1z, Allen” @ Type % fv>, composite graft Bfx
HEEMHREILZho v~V SIERR WIHiELR) &,
Bl (ReLEE - TR24HE - TR oL
LB U7z, R BEEEM & 3NEY S 2 TuMmiTs
EEs YLD LTS, /o, REWIMICIE Zone 1
FIINEENE D, Zone [TiZIUEF” XT3 £ 9
WHEEIIRD arch LD FRTH S0 Zone I &L
NEEHBMBRDBARAYGERN I EDLEERTHEH» 5
composite graft OBENTH S L EZ, SEONR
OB LT, eI D HEBORNRE L THAEY
THDIOENLT.

& 2 (Table 1)

Composite graft B Tid, Type 1 #5038, Type II

» 648, Typell4s 948, Type N25635TE 2148
Hote, —FHEESMETE, Type I & 11ik 015,
Type 143 7 18, Type W23 14 fE TS 21§86 TH - 72,
Composite graft BEsS I % .0 FABENGZ & AN
LEET 5D LT, BEEWMRN, V (<K
V%) & PRANREL TW 500N TS 5,
AEFHRICBIL T, composite graft BTt Type II T
61T 616 (100%) »ER4EHE, Type I T Yigh 4
& (44%) BFELEEL 518 (56%) HERBEAFHLE
36, Type N T 615 6 %8 (100%) »SHABEILRTEEIE
THote. —HEEEMEETIIZ Type T 738F 745

(100%) »7Eae4E, Type VT 14 #5012 5 (86%)
MEREEL 218 (14%) BTLREWEFETH 7. 55
BIL LRI & A7 &, composite graft BEDRIIE
& 100% T, BEEMBEOZIIINTH -1,

Wiz, TEONR EOFH L BENTHEIC o &, R
RWEG% & L IS 5.

fERIL, 41, =¥ (Fig. 1)

Eo— R EAEIRICE & 1, EhIE R HAI
aniz. Allen @ Type I TH 5, Composite graft
WEDFERER L, RBEE » Btk b, BT
) ROBIRITES R on 5,

ER 2. 304, Bt (Fig.2)
FULEEATNIERERPRETR I,
Type T 5. FEER & B & 725, YIER{HE O BRY
5labE SN TYETRETH 72/ composite
graft 177, ERERICESEIENS & U MR EWN
WIBIEL7:, 1E 3 » ADKRE b & BIERICEED

EREATOLVRFLBEERRT.

fERI3. 53%F, &% (Fig.3)

LI THERIEEHOYIME e, EF2 &3
ERIL VLD Type ITH 5, BESMEHBITLRE
EHEELT. MR 1EORE, BLAFEFLREF

Table 1 Result of composite grafts and replantations in the cases of finger tip amputation.
Composite Graft (19 cases) Replantation (18 cases)
T " —
No. of | Completely | Incompletely | Total No. of | Completely | Incompletely = Total
digits | survived survived necrosis | digits | survived survived necrosis
0 ‘ ' 0
6 6 0 0 0
9 4 5 o | 7 7 o | o
|
6 0] 6 o] 14 12 6] 2
. Total 21 “ 10 11 “» 0 21 19 “ 0 2
Allen's Type o8
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Fig. 3 Case3. Typelll. Replantation.

Fig. 2 Case2. Typelll. Composite graft.

Fig. 4 Cased. TypelV. Composite graft (index

THNERET 3. f
) nger).
EFl4. 16, B (Fig. 4) Middle finger replanted in Zone II
TV A& ERIERREYIF SN, Type N T is excluded in this series.

H5. YIIRIOMESREEEG s LT i o &Y
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% %1Fb 7 composite graft & L7z, FRAEHEESHE
BEAZBE - 7o D3RI A BRI TIRERICHRERE LD
1o, 52 ADEBTH D, BRI 727708k
LTwad, IWHFEET A0, BENICRERT
BATHE, brAHIcPIEE Zone Il THEESH %
To>Tw5,

fEFIS5. 49F, B (Fig.5)

BRCESEATNER - /MEVEI 2B E D2
7z, BR¥E%S Zone 1 ® Type VT, /I#§id Zone I T
Hd. WThOBEEEMCLVEE L. #itk1E0
e, EREELII LA R RFRFEERT.

FEG 6, 44 F, B (Fig. 6)

A MRS g - MEDSHENTIE S i,
Wy Type I TH S, RIEO A BB E» 572
7z &4z composite graft & L, /MERBESM % T
Lz, WFh b Ee4E Uk, itk 8 » BOBIE, com-
posite graft %17 7: P5IZ P R IBRINEE L Gk
EHTHY, —ABEBEMET - lo/MERR SRR
NTV»5HOOEBEWHC B> Tnd, Wl ELL
BT 5L CHEZEANTHS.

% =S

TMEEESMOBES L LAY, BESEET SR
DT LWIBRNE o7, R KN
(Zone T, 1B 2EHEER G & D EFEHY
BonTwad, L, BEPRIE Zone I L IIDIE
FicH B arch #EIC L CRBEBIRCH 237 7%
O, ThEVEMTOMEYRICRIBDT D SRAL
Hb, FOBABECTHErEHEL L LIEER
WERRHELELL, bhbhid, ZORRLVvLVE
BES pic 5 —FE L LT Zone 1 KB 2 FEEM
FOYIH L ~n% Allen” @ Type AW TRHRETL /2
BR, £BBRv-~Lid Type lIOFREICHZ I &
PSHER LAz, &7z, ZOLVARALEDERBEBVLTR,
13 £ A ¥ ® composite graft B84EEFET 5 Z L 2EFS5
Yot IOFERE, YIHEBOEREETILTED
DTHDIT-wbDEBbhd, T4bb, MEYE
algg7 Type MO TR TRBEEN 2T, #0k
nERMO L O composite graft {7213, REOD
BEESBONB I LIRS,

7 I TEEAIC R B D SYINTEOBBEE W & 28
OfETH A, BESMoBLTR, MEYEXHER
BEDFOEE,ND I BBOBRECHERL 2V
composite graft OFEICBERB IS, Werber

Fig. 5 Case5. TypelV. Replantation (ring
finger).
Little finger replanted in Zone Il is
excluded in this series.

Fig. 6 Case6. Typelll. Composite graft (middle
finger) and Replantation (little
finger).
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59 IRV OBHELBROER L 25 £ L, HE
5242, Typelll TREMHEORBICLIV®RD B EL
Twd, FRLUE &, B E#E42 5 L composite
graft GEBF LB L ERNTVW S, bivbh b,
DPRBEFEEIEVWIBERTCEH S, B BE
THREFEERI L VOT, HEBEMSTERVERI
BRFTINEHFELEZL TS,

# B

feREgI % Allen ® Type 2531}, composite
graft » FHESEMOMMEEBREL, #AZ2hov
~OVHIEIG & RE L7 (Table2),

Type 1 & 11213 composite graft %, Type I T
MEYEREES VIR BESN R, Tnlisticir
composite graft %, Type V iZ i3 BHEEM £TH~
EThH5.

X oy

1) Allen, M. J.: Conservative management of finger
tip injury in adults. The Hand, 12: 257-265, 1980.
2) BEBFEE fo BAHT2YICET 5 Composite

graft O, HFSE, 4 506-508, 1987,

3) FAEX b DIP BBEi & b KB TOYIMIEHES
i@, BAEL 341 1753-1754, 1983,

4) BIE= i YR BT 2HEBEEMOR
K, BERKEEZSEE, 35:512-517, 1987,

5) Tamai, S.: Twenty year's experience of limb
replantation—Review of 293 upper extremity re-
plants. J. Hand Surg., 7: 549-556, 1982.

6) Werber, K.D., et al.: Eigene Erfahrungen mit
Replantationen von Fingern im Bereich der Zonel
(Fingerkuppen). Handchirurgie, 12: 249-251, 1980.

7)  Yamano, Y.: Replantation of the amputated dis-
tal part of the fingers J. Hand Surg., 10A : 211-218,
1985.

H M NIFERRZERRAE U B

KRIE Tk composite graft 25RIFL WS 2 ETH
%, MEYETELEFTCREROD filling 5% ¢,
i pulp OEFHFL IV ER TR LEbR
28, KEDOHITO composite graft BN T &
WHIDRED LI RBITH 12D,

B % BITEERRFEERAR HIl B=

MEYEDTTEEZIRD 1T, BEEMET>TwE T,
$€ > T composite graft %17 3 FEFIDF HS etk H3 B
DYTT, ZOEEERNLIVBEVS ZLTT,

Table 2 Indication for Complete Amputation
of Finger Tip

Allen’s Type I
ens S yp >—» Composite Graft

Type 11

Type l —— Composite Graft or Re-
plantation with Vascular
Anastomosis

Type N ——— Replantation with Vascu-

lar Anastomosis

g M BHEBRRZERSAB SN k&

Composite graft & L TITO#GIIEDOTBLHND
OTL &b, BEOSEDEER T atrophy DiEY>
fed v B ETREME S H D, crossfinger ¥% palmar
flap S THL R WH L L AN ROEENESNZDT
W TL & 5,

B % BAERKEERAR Al =

JEA L LT, #mEsssE < TH composite graft % &
THVE T (FESMSEELEE). —HIC cross
finger M flap 12 L 2 #EFE % L LEBHE, #Mo
AR B Lz e T, ZO, R
BREUCZLENLTHBEOTHEELOWVET,

g m WLEERRSEAR KAM B

s YIk T, Type 1, 1174 5iF open method
T, LWLIBENE SIS LB, composit graft &
HELTEI»?

B % MEENMAETESE Rl B=

Open method %177 B H D, ZOFAME LR
HTWET. Lal, FRAISH 2| ERAESE
U265, composite graft & U CHIEEASEL TH W
ARSI T EEZTHET,

2 M RIGKEERNAE B EE
Composite graft ODEBFEH R & 5 TT LS dress-
ing lZEDLICINTWAHED,

B % BIRERARFERESE Al B=

Composite graft @ dressing & 2 i3, HEE
WOWTH, ERRULLLAEERR>TOUERA. &
FTOL IS, WHMEERNICHE L kB 515
G, BEEMCEC TRREXITOHASHD £ 7.
MBERECIEATFHETIT > Lo H D ET.

P e A P A A N A A AN AP A AP AP e
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TERVIMTEECE ORZ BRI & 2 &

IBERAT BRI ERE
w8 B % B A 1T
® oM B ®-B ® # B
&/ T

Results of Fingertip Replantation Classified
by Injury Types

Yoshiki Yamano, et al.
Department of Orthopaedic Surgery, Kawasaki Medical School

The tips, pulps and nails of the fingers are important for not only the functions of the hands, but
also cosmetic reasons. In every day life, accident may easily occur causing damage to the distal part
of fingers (Zones1 and II).

In our department, we have experienced more than 600 cases of replantation of amputated
fingers. In more than one third of these cases (215 cases, 241 fingers), replantation of amputated distal
part of the fingers (Zones I and II) was performed.

One hundred and forty males and 75 females whose ages ranged from 1 year and 3 months to 78
years (average : 34.2 years) underwent replantation. There were 155 fingers of complete amputation,
86 fingers of incomplete amputation, 143 fingers of trauma in Zone [ and 92 fingers of trauma in Zone
1I.

We tried to repair the arteries by means of artery anastomosis or vein graft in all cases using
an operating microscope, and performed vein anastomosis and nerve suture as far as possible. In the
distal phalanx, arteries on both sides form an arch, and in Zone I, many small artery branches are
seen. Though microvascular anastomosis is technically difficult because arterial branching, we have
attempted replantation of the fingertip in Zone I.

We analyzed the result of replantation in Zone I amputation. Survival rate was 100% in clean
cut amputation of Zone I, 97.6% in compression amputation, 74.5% in crush amputation and 70.8%
in avulsion amputation.

After more than 1 year, all the patients were satisfied with the replantation, preferring the
replanted finger to a stump from the cosmetic point of view. From a functional point of view,
excellent results were obtained in more than 87.5% of the cases.

L, Zone | CREBIOEBHIRSYEL THEET
arch 2» 5 933 2 MERRO IR T, MDD 5 EoHITHY

FROFMEORER, BE, TEFEOBELEE T 5. SR BT 2 IEHFHEERIL 600 Pl T 548,
T, WMREHICLBML DI TH S, EL-BEMEE ISR EREE L 25 R T, BESHAD 1/3 25D 5,
FZIRT, IOFIYIWEALD Zone 1, 1TEY 20> Zone [YIMEEE I 143168 T, ZOMOE

F L & (=

Key words : fingertip replantation, minimum microarteriorrhaphy, crush injury, tissue necrosis, avulsion
Address for reprints: Yoshiki Yamano, M. D., Department of Orthopedic, Surgery, Kawasaki medical school, 577
Matsushima, Kurashiki, Okayama 701-01, Japan.
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FizowT, BEREYSEL CEEES L UKL
DVTHRES LT,

fiE 1

BB * YIHTEF D IREE S & SHATYTNT, 88 %
YO CRETER IR D 72 O SRTETYT, TR Sk ER
ENTVLHEETIN, 5o CYiifanz3lEs &
DYIRC ), SEEU, BERE OBV
BbuH, £EFTHL &, SHOTIREITIR 100%T
MATIBITIZIE L AL DIEB L T b, RIEBEOM
B E#L EOBRS R RRYMPE & 5 E D YR
BTz, se2TIW DL 1/3 HSEEIECHE > T3 (Table
9]

SIBIYINR ¢ FWC & A YIWTT debridement (3 RE
T, %L OBITHEINR 2 AR, B3 EXSYETE, Mk
OFBLEER L, BEERORELRETH S,

BRI, 6FDBF. #v ¥ -k BERIEOTW
T, Blk2A, BRI ARYE L THES L, ik
SETHADBRERERIFAETLTED, EEN
ISR O EME L 2 <, EEED WWHEAL Tw 3 (Fig.
1)

PEHIETH BRI TR Vv b O, BRER L TIHL,
YIHr SR B 2 £ > T8 D, Wiwdlo debridement %
T2 BRI L AR HBRE T E 5. POFEER

Table 1 Survival rate of 143 replanted digits
in zonel

amputation | clean | blunt | crush | avulsed tom
complete | 23/23 | 15/16 | 22/35 | 16/22 | 76/96
incomplete 1/1 24/24 | 19/20 1/2 45/47
100% | 97.5% | 74.5% | 70.8% | 84.6%

TM 6vs M
Fig. 1

3va nnstnp

BERET 2, RIFLEERBER»EONS,

EF 2, 23 FOKRLT, BERETERERIML L.
#rimal % debridement L, 8% 2 REY& L THES
Uiz, BEERBEDPDEERTRTY, MRlIET2A
AL S5mm T, L{EALTWS,

BRI | BRI GsER S, HEBEREIEH
<, ETHl»H0, WL ETUHTSH0T,
Wil % debridement L, & % FRE#M O 4 VL BIFR
FHLTCYE, 7043 veingraft U CMmiTHBET 5.
WEHRMBEERLLT L, ~) rOeg%s5%
175, BEER 1/3OEFMME2HE»SEE»S
QMR Z IR D, BRI - /2. OB
OIS IFEERLTRER R Y CEBSE IS L
DB D, ARTFI TR EEECKRLDOR 14T,
TEYFHF TR ZEFONATTEFBEWZ B,

EF 3, 31 FTH, #RICEs Th THERIEZIIN
Lz, BRI T HIO A 608, Bk 2 &%
YE LBEBRETE, MR 1FETEECEHEL L,
B MOBEMEOEENA SR (Fig. 2),

x5 & DYIH | BRE LI gniER R Ret
W FEESIKZERXEDYHT 20T, MEPHE
IEIMER & RBg o Fe 8L (% XA »s5[E b
¥ohd, MEABRILHEECHSE, BEshTH5
Jo8, MAITHEICEKE { OIFE vein graft 2SR & 2
5.

fEGl4, M FXBM B, FBPEHM s Eh
T, A - BIERUML .. M, mMER3|26Es
nTBY, MEYWSE 1A, vein graft ¥ & 1 KHT
LTEEZLL, T8 2 ABMITTR %D, BY
H L0, BT, BEETCELEBIMO
By BiFT, 2PDIZ 7Tmm & L {FEHRL TS,

31-year-old male worker

Fig. 2
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& R

Zone | TOREYIMPUI DL THEELE L 42 L §i
BIGTW, SGRSTRBI Ci £ cRIE R <, EEROE
BOBOEEEIN, 31 & 5 & D YIREITIX 1/3 H35E5E
iZha-> T3 (Tablel), ZH & OFERFITidMmITER
BYAOMEIE RIFTH 523, 2~3 Bs 58212 M
BT R &L DERFEIME- T %,

Z =

Zone 1 TR MEX arch » 5 HEHAIEL T2
2, YELPTOWIERPFREDIEEL KEET 2
ZeBHy, BEI~3ALOND, KEiE1/2~1/3
mm BET, BHEED 3 VIREMOMIRRESERMEY
BETI. BABEOCRE TMERBICRBO LIRS
TOYEIEFRACEE LWL, TJFETH L, BELIE
-0 71 avkERy 5, MBS 5-6 LER
BETLw(Fig. 3), /MNETIR 1/4~1/5 mm ED &
ER 508, MERITTE S I DEENFEFRIICATEEL R
REVis,

Arch B TOWB T arch 2401 L, Zh &k
YET 5, MEORHO S 5 HEE, zone IDEH, S
vein graft %175,

HIRITEEESOE TICH D, MTIRAITIE 1~2 &
RETETHL, HEYINCI 5 8 D RAITIR%
COBERRDITHEE,

BRI A TEE % &0 TT T OFIHELER fish
mouth YIFA %20 T, FHFEAIHIE check LTw 5,

AU SERIIET ©, EEEO H £ D DR L
BTk, MiGMOBEIEBHNSTIRT 2BET, B
e s 2 Ca iR ES T 5,

BEESRCORESEBLT 20085, ML E
BOBECMENECRENSE ThodBb
n, RETIEIRS &5 E 0 YIRBIO# 1/3 DERIC
AT, £, B3I CTEBETE LIICIZIEEL
DEBPEMOFAEHOL N LD L H o7z,

INSEZEPEE  ARLE o {MERX<LBE
LHRHEALTHwIL0, R IEEOEWEIIERE
BHY, HEEE (S) 5525, H2REA%MER
LTwsbom, TA  BEHECHABERE TR EALER
TERWLOD, HF5E, BI348 (718.5%), B 23
1§ (19.0%), Ta 33 (2.5%) TH-7-. B
TRTNTET, SfIIRHNLE & A CBE T8
BTHot, ROl X TRETEHP3 x5 8D
YRR TH - 12,

Zone 1 DY TIXIBRPIBEL 2 ¥ OB O
BT L CEFEL, AEBEREN, BENKREFT, &
UAEESOHRIMNEIGE A5, BEEESHITHE
1/3 DSEESTICRR D, $EERTIC b 0], R L 2 561555 5
o8, BESCH L > THRECEEEERRELE
bz,

% & &

Zone I YN EEE G 143 15 2 ZPREL 2 & HLEYE]
Wr, PEROVIMR, RREVIMT, SIE L& DEIMNCRT, &£
ERPMB OB DWW TRETL 72, SLETYIIT sl

Table 2 Result (daily use)

good fair poor
(good use) | (some use) | (avoided use)
complete 3 16 3
P (75.0%) | (21.0%) | (3.9%)
incomplete %8 ! 0
P (84.4%) | (15.5%)
95 23 3

total

(78.5%) (19.0%) (2.5%)
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YR TI, £EBLUBENCE > (MBERL, B
BEOHNEG L WA S, BEOBEVEBETIE 3|
&5 X DYIREITIE, BEETED 1/3 »ETECkED,
BacH), BENCTRERNA SN, BEBEOHEIEE1E
BIEENEEEZONT,

X AR

Yamano, Y.: Replantation of the amputated distal part
of the fingers. J. Hand Surg., 10-A : 211-218, 1985,

B - RS JIIBERKRZEREAR BH &

Zone 1 M%<, & < /NETid open method TfT
v, FREREE TS,

Zone 1 THEESHRIL o1 BE, TOED
MEBREDTE2OTL L I,

| & NIFERKRFERAER LF B

[NETIE open method 25k Wb b5, Z0
FETIEOEELESR, BENIBRTHE>TH Y,
BRI BRI RS t L THEE L VBN T
VW, REORTHHLEZS.

" M HERBEFRFERIE MBHEES

BEEID 7 — & T3, zone I LTI EIRE R IZ O
FBTHDHY, zone | TRHHFRBEOERE CEERICE
DEHLENTBD E¥ A, Zone 1 BT H8BIRERE
DEZERLEOI>BEZTLE OO

5 % NIBFERRFREAR L B

Zone [ OEOBIRIZIEEBOFETEET 20 %
FIFAT 523, clean cut USAET OWRER - L 25%
W, Zone I THTURERDOBRIO E TICHFLES 545, K&
BOBBEENZOHTE VL L Z0dYE LS
EohHbH, Zone ITHMLT L HHREYETE L
ELEET .

g R HEERRESHER 2 B

WRIIBRTOEIRK, BikERbOFBZOTL LD
2, BB TR T OLHBILREE R Z L B8% 0D, 2
Bk BIREYELTHERETH2O0E I, TDL
I RBELR LN E T,

B % NBERARZERENAR ILEF BE
Zone 1 TOBMRGIEBEDEMAICEL T 2~3 &7
HELTEY, ZOWMEFFRCEYT, BRI REK
H2HDORMHELE LI L%, HEGHNR L
DEL, BRCENYETIN I hicdifEsE45 &
v, BIRBETRKEIFEET S, BReBREYE
LCEBEs BRIV,

" M BHEMAEREAR N HE
HMERERICFIM ccfiTL & 5,

m & NSERMARFERAE LEF B
FRCBEEL HNEE 1 RICDE30mILUTT
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YIWTTE « EEENE L U8 « BUnEEE X3 % Urokinase,
Prostaglandin E,, Heparin & BFrEHSEIRAE AL
BEE » SBBRROEFNCOWT (B2

= s 2
Bl H & o8 & B &
W B B =

FRBUEMAFEBRARFEE

x K

ek K ®

Continuous Local Intra-arterial Infusion of Urokinase, Prostagrandin E, and
Heparin for Digit Replantation and Treatment of Damaged Arteries
(The Variation of Coagulant and Fibrinolytic Enzyme)

Masami Maeda, et al.

Department of Orthopedic Surgery, Omiwa Hospital

We reported last time it was very useful for getting 1009 success rate of replantation to take
a method of continuous local intra-arterial infusion. A daily does comprising 240,000IU of urokinase,

40ug of PGEl and up to 10,0001U of heparin was administered, then coagulants and fibrinolytic

enzymes were compared with the counterpart in the cases of intra-venous administration.

It has been revealed that the intra-arterial infusion is advantagenous in term of immediate
effectiveness over the intravenous infusion and also non-sensitive to generalized metabolism.
Parallel application of anticoagulants and fibrinolytic agents may therefore be thought as state

of the art technology.

No particular side effects have been otherwise demonstrated, so that intra-arterial infusion of
urokinase and heparin at daily dose of 240,0001U and 10,0001U respectively prove to be sufficient

enough for the purpose intended.

Accordingly the duration of 10 days for medication is considered enough as was so far the case.

F L & (

HiEl, $I¥rTE - O EEER BT REEIRAEA
FEEHBATLILNEDLDTERTHE I L E2HREL
fob,

LirL, EHET 2ES0EE, %6 EAfE
WBARBHRTH .

I TS5 ETHRACES L T -RUER*RZ

BBV E LT THREIIRPIEA LSEE - ISR
FOEEEHAN, BRAKREOHBE LB L. SH
BENLSDBREHRET 5.

fiE 5 (Table-1)

GE REBRROBRE LT LOREH 6 HITDH
5, DR, RAFERERAEAEZIT 12D 26 £
TEES 21 flof, —~RIOMEMERBE %M - 725

Key words: replantation of digit, continuous intra-arterial infusion, antithrombotic agents
Address for reprints: Masami Maeda, M. D., Department of Orthopaedic Surgery, Omiwa Hospital, 136 Kanaya,

Sakurai, Nara 633, Japan.
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Table 1 Cases

Replantation | Open Fracture | Total
Intra-Arterial 21 5 26
Intra-Venous 5 0 5
Control 0 5 5
Total 26 10 36
Table 2 Doses
T Urokinase | Heparin |PGE,
e
e aw | av | ()
Replantation 240,000 1 10,000> | 40>
Intra-Arterial
Open Fracture | 120,000 | 10.000> | 40>
Intra-Venous Replantation 240,000 10,000 80

BEREIB LIS Bl biTo0, & L THESE, &
FRIRAEA 2T 258, ®ofcariro—ik
L TFTIMBRE S e BURBORE ST/,

= 5 % (Table-2)

BEESBIRPIEA 2T 72 b OOW, FEEE 21 4
Wid—HE YO ¥ —¥ 24 TEAL, ~/S) v 1 FH T
LAUTFie 5N PGE, % 40 pg AT %, BIMIEISEIE 2
HFrosSFc—BE Yo%+ — ¥ 12 FEM, ~/0) v
1 FEAL T2 50 PGE, # 40 ug IF 23 AL
7o, ZLTEEBRNEA 2T 5B Yo+
F—¥ 24 TFHAL, ~ %Y > 1 FENM % S U PGE, 80
ng EBE L7,

% &

Rt BRI O HK 2 72 0 YIRERE < o R BIEe Mk
P e{Tot,

BREEERA~ VU YOE=F — & L CEEES -
oy RS RAFCBE, oo VR, AT
%5 CIIVMEE %, VoFxF—¥DE=F—L LT
Ba-7"7 X348 —, FIR3—%,
TATV =T i s VI RHMERERER, F LT
PGE,mE®=%—¢ L CIRKMES M D ADP iz &
5/ MRETE 2 A7,

% OWFEAINAL, 4 Btk 128004, 388, %
S 10 BBE L AT I, /MRS, - 7T R 3
AYEYST—, BOR T4 7Y ) —F o0l
20BHE 30 BE®EBMLE, B3Iy bo—aiid

4 B & 12 BRI OMEIZIT - Tl
R EZR

1. EEEH

28§54 F 1§l 5 UM 2 BREOM, 27384 F 1 57
BaosUi 2 BRAEEES B I ENTEE, i
S ETURRAERB L UHETIT > e BIRNEADE
& (3322 F DM, 2891822 F54£E) WLLARE
WEIIE M LR w1 (ERES %R,

2. BE - pERRmE (Fig 1~3)

EMALES o v RS AF B (Fig. la) 1 @
FEr b eFREELEROER SR, BikA
HEAGHIRAE AL U R E 0 & 208 LRIZME c Eh
TWwa I Edbhol,

FubworbE o (Fig lb) cHEAE R &
Mmoo,

W-T TR ey — (Fig.2a) : WMAkE b
10 HEE THEDRD ®Filt 7248 20 H B W iR MATE
¥ CEEL Tz B 24 FEMOY o F+— ¥ 28
MRAFEAL 7 b DA 58 < 10 HBIZIX 60%35 %
TETLE. ChiE—HBE 24 FREEOYoFF—¥ %
BIRANEAT IR TR EETORBEZITCLES
L, 1258 2 BIRAEA L THIMTOREHE I &
DEFSINTUE D0 24 JTEMAZHBRAEA T LT
IFNODHEERL -7 T AT VA EET — i}
Bango s e ERsnr,

S5 AL /=4 (Fig.2b) 1 24 TR DY o +
F—EEERALLHECRAEIC LS 10 O
EOB EgET . LeL R AEMNO YR X F— B %
BIRAEAL TH IR E AL ELEREF IORTIRE
BRAEADIIRIZTED 2 2 E b,

BHERERREE I RICE RSB ol,DFE D 24 HE
fiovoFr—¥EFERALTH —HERa Mm%
BET2RZEOMBRRWEEDbRA,

/MR (Fig.3) | WAB L bEROE(LERS
otz ¥7:2 PGE, #BIRAIEAT R Z Lzt v &
BOERE, Rk s W ERL CORERSHET 3
B3 <, BHRATRIMERE L RBREZHAT 200
mELEZ 6N,

AT m (Fig. 2¢), MvMR# (Fig. 1d) 2o 7 4
TV /=5 (Fig.2¢) Baybo—n Ty EHBEOE
ERL, FEHNC L % rebound HEY &3 L 0 i34
R L 7 B RIG CEEREL AE L Tw b b
G RSB0 BT I E 2 s,
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(sec.)
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204
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aH 3D 10D 20D 300

a: Activated partial thromboplastin time

%)
120

120

1o

BEFORE 4H 12H 3D 10D

c: AT

E3 & &

1) BMRAEA DB I ERIRAEA L UENZ T
WI<Ch, 2B TORBEZF I LEHENET S
T E OBRNAERT 5 2 edtbr o,

2) PGE, #BIlRANEA L 7215E, BRCBED
FRe o W RERRDSHEIR T 2 51058 < MERARIER
$2bDeBHENY, TREEDTHOERER
ZBPbE otz Fho—H 40 pg FBIRAEAL
THM/MRELEDEEDOIH RS o, REAT
BIGRER & RBEAIDHANRECTH L rE LS
niz,

3) fish mouth incision 7 ¥ BAHEI % BEHICF X
BFNER 6 WIES IR IED - 1% 54t
FRML I NER S Busz A OERIC IZERRK
o ENRBIER R 2 v u ¥+ — ¥k 24 FEAL/H,
AR i 1 FEL/ B EBIRAEATHERIRE T
HHIEBbroi:,

4) MUMRER®Z7 4 7V /=% v O LR B
ZTHY, BRERESITEL THIb T TRIREH

0
BEFORE

12H

b: Prothrombin time

{X10%/na?)

BEFORE aH 12H 30 100 200 300

d: Platelet count

BERREsD W0EMTIVwEEZ SN,

X 23

1) REHEZE b IS - REEEN S L U ROE
1885wt d 5 Urokinase, Prostaglandin E,, Heparin
OREFFEMREAL | 2OMRIOVLT (B1H).
RSBl 32 0289, 1989,

R - 180 SLBTRS¥BIAR % #
flap Wit DMBTEA I FIF L, 100%8hi3 5 2 &£ T
PR EEBRL, ZOHEEMRUTHD LWwIHIANR
EHEE-STED T,

FRADH =2 -V EKRET BSOS »OERE
VRBETLI0?

B M HRERIKFEEAR #KEF

QO MmEERE - REROEBZEED LR, TRO
WENTHL LML TIVOTREZOTL L0 ?
@ WEEULEMEED L D BEMNEEESNL
DTLII»?
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Intra- Artecal
UK 240,000

4H 12H 3D
a: «-Plasmin

[§

(%)

140

1o

BEFORE 4H 30

b: Plasminogen

30
BEFORE 4aH 12H ao

Fig. 3 Platelet agglutination

FEFR IR s EEEN s b THEE, 503
T L BANCHMF S NI ERBEDLS S0H 7 DT
Lrom?

2 A=EERBFAE B8 EE
OBEBEE*»HFET LI RTOBBELFMEB I k-
7z,
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BEFORE 4H 12H 30 20D 300

c: Fibrinogen

QUK DBEHIREA & ZIZERO Y o ¥+ — ¥,
ANY v ERFER L TREBREA L 2B R TIER
82-296% LA ELL. LidL ZOBREE,SREE 3E
ZTWigLs,

Bt D DSA T, Fa—THABIZRERIRD S
nixrot,

B W NBEMARFREAR Bl EE

LB [BETVIMEREORN] Tk, 1#%
BOTTXTHIREETH Y, WREESIRS SR
DFLY(EE, 53.5+22.7 TTHAL, ~/%Y > 11.4%9.4
TEMTHY, EBXBUTH o7, BIREARTT>
7 1BITRENRSRAFONTE Y, LROMFEE
Bh¥d b, BOICHFEBREANLT L bLETR
<y, BRI X > TRAESELTL A EEZ TS,
FHRSREFEBREARICL Y, SERY DL
MoHdEEZTHSD,
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Leech (Hiru) OEGKRIGEFIDRRES

HREESERARFREAANERE

¥ oW o M
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H

H—RE R A WEXR
R B & I

Practical Use of Medical Leech in Hand Surgery

Yuichi Hirase, et al.

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

Medical leeches are useful on any skin flap or replanted fingers sufferring from impaired venous

circulation.

Since we intrduced medical leeches to Japan, we experienced 26 free flaps and 127 replantations
whose 34 cases were indicated for leeches. It became clear that medical leeches took effect on those
congestive tissue, if they were used earlier and longer after the surgery.

This report reconfirm this helpful, small animal’s effect by showing a few clinical cases.

& L & I

Leech (Hiru) i3 < & D EEREMICERa N TE
7255, BETRECKICB WL TEDHNE - BRARSER
WIELEDN S & S 0% o 720299 KERC BT,
B, Bl ThbhbhBZOERFE - RESER
SUVRBAKOVLTHRE LLY, FOARFERTD
leech DICEMEREERLE L 2, SEEER
14 % BRI leech AL ABRCELETOEE S
MzHET 3.

Leech & ¥ D@2 >WT

bhbhBERL T3 leech @HEEY 2 — L X
FERE: L, EERCER SN/ Hirudo medicin-
alis $WHIHBET, XKEDOEBIVRIFE TS,
2D leech ZWB¥E 6cm DX & &, BIRICEERAD
O*FLTHED, #OBRREZE Hirudin & EFran
BRI ENDL, TOWECIMELRER - 5l
BEVER - BRATKRBEASH 2 L EZL SN T W3,

BLBEELOETEEERATH D, MBEEERCBY
T prothrombin #>& thrombin ~OBITHAEST 5
EEZONTWVD, ERHEIG L% 5003, BIRMEER
RexkL TH >MRE & %2 - 88T, YINRTEEE
FEPHHME AR EOMRICLIFLIEA SR A RE
TH5.

Leech BHMRET 5 MBERIHRL TH R, b
T 5s5ccBE» EE 2 5N %8, Hirudin OFERAI &
N LA 24~48 BRI S0 cc o IMAsE s 5,
& T, AR B oIER, ¥ %05 neovas-
cularization 238 65h % & THEE 5 HREEEER L&
T s,

fiE it

bhbhDOEETIE leech 2{FER LDz 1988 F
2HE0D1989FE 4 BETD 14 BREIC 26608
HBBEE 12715 (F) OBEEMEERL, &X
92.3% & 90.6%DELEEEE LB T 5 (Table D),
o) 3 b leech M L ER G EBEREHE S £,

Key words: leech, hiru, microsurgery

Address for reprints: Yuichi Hirase, M. D., Department of Plastic and Reconstructive Surgery, Jikei University,
School of Medicine, 3-25-8 Nishi shinbashi, Minatoku, Tokyo 105, Japan.
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Table 1 The number of microsurgical operation from Feb. 1988 to Apr. 1989 (for 14 months)*

No. of cases

No. of survivals survival rate

. 26 cases
Free tissue transfer

24 cases

0,
(2: partial necrosis) 92.3%

X 127
Replantation

(122 fingers 4 hands 1 forearm)

113

0,
(12 : not survived) 90.6%

* No.of cases for leeches: 34 cases
free tissue transfer 5cases 3: survived

2 partial necrosis

replantation 26 fingers 17 : survived
9 : not survived
island flap 2 cases 1: suruvived
1: partial necrosis

finger injury without microsurgery 1 finger-

HEER 2648, BRESF 26, EHEHN (ZERIE
BEOLEPZOEZEZ SN BEFOER) oMk &
L7fER]) 18T, Get3dfITh o7z, EL AL DE
BT leech % 1 IE¥ DAL 7248, KHESTIIEE
W3~ EFERL-LD -7 FRAMIIEZ S
T1H»S8HEETTH -7, TD L) B FERZA
W& D BEEEAEER S BID S B 2 PR E AR L &
0, 3PlEFTRCESE, BEEER 26180 95138
FEix ol bDD 1TIBIEER L2 M BRER 2
Bl 1 PlosEBSHHEIE, 2 oK BEBEBENLThhm o1
IEHES 1 IS T L 2 o 72,

E 5l

Leech R L VHFHBE2BLAKXENLERT
5,

FEFIL 118, B, ¥V -k BEFTR - HHER
BIT, gk MES s T w3 (Fig 1), %4
TEAIEHR 1 RX2YyE& L, MBOMBTHEE 4 23 HO
BEREZRABK~YESLA- VY b OfTEL
7. EEERTOEERYA T A o7 (Fig. 2),
MEBHL DRER S >ME >72 7o leech % 1T
TOSHMFEA L., Fig. 313tk 3 » BOREES L
HI Y, ERKEBLTOBBENERL TV S,

EGI2 157, B, BEFRAHEY 7V A TNER L
D RIBEIAE D W YIK & iz (Fig. 4), @E O gk
KBIROMEBERBETH 72720, BATT KD
L, v—7RER > TOLBIEBIROE® 2 48 11— 0
FATLRETYE L, LoL, WEGRLD S -0
BRsnH sz leech 2 1E D26 BREERL

partial necrosis

Fig. 1 Case 1-The right index finger is amputated
at the level of nail base.

fo. VIt R A& L (Fig. 5), itk 13:8Txo
Bs R L 72,

1 3

LLEDER 28T % & leech EREFNICIZRD X
S @RS A SN,
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Fig. 2 Case 1-Immediately after replantation. Fig.4 Case2-The right thumb is amputated at
the finger-tip level.

Fig. 3 Case 1-3 months later after successful re- Fig. 5 Case 2-2 months later after successful re-
plantation. plantation.
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@ oMERLPLTREEELTWVSHD I /NR
B3 Bl % 2 LB RITYRE, BHOBEOB BES
#2181, & & i REREIR 2 ARV ° 78 B 7 B RERBAE G 4 61
NEFNR T,

@3 - MEFOEN : BEbN DI I BEESM R
B BISE G Y, BESEETITRERRED B
EMETOIILEL TS, £, HHBHEMIDOW
Th, HELVBHEROKREOE IR b BB
T35 &5k ot, Z0OLIEROHKRICE ST,
EHROEIRY) & O R# o B ERES - ZEYNMG) - 15
ALERIMEBILSEEIO L, 5 - MERI DI D285 72
LEZD,

®Leech BHAFERFICEBENFH [ MERIC &
DR LRI EE R 82% THBE DL, 5>
MOBENSTTATHEIHELUE L D#ERLUER
DEBRII R TH-7 & & D, leech EF DO
B S ERICIEMEBHE EEZ D,

@%EFID leech (FAMAMIIZFIH6.5BTH o7z,
D > - MIREEDS leech FRICEL>THES KT
4, leech (ERZFIEL T, BV ~MREE 2 -7
T leech BHERICE > Th, 205 » MIREEHSHE
UtEsnd I Lidnl, —BEERs NS5 EE
B, 4% b5 FEABED neovascularization 84E L% & T
FOTHERTILEND S,

&< &

Leech FRA L TR EF oL HESLE
THHH, FRAM»EL, BLrLHFELRLOTRIE
FOEBLERSR N, FR2FAOHEL L B
DOHCRBFEICE > CRIVRSH D, AERELH
By leech OIGHARBE I RELINHBEWVZ L

>
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" M ZEERKFEEEAR EH  #

BEOLERGIE D 2,

FEE, UBEMNERII 5DVTVREDEALIET
T, vasospasm % E7: L % D,

m & RERBAFLRSAR T8 -
+ BB ET L ERED D A,

" M FBHEBRFEREEAR & &%

OFFICH VL EVOBEBERER>TWHDOTL LD
.

QEBEEELIRAELIE, BFEfitAgrres ¥
FBIRTZ2DOTL & 5 5.

B % REERKFEEAR T8

(D Hirudo medicinalis & \» 5 EECTEHFH B
HANTHHRLEEOLOEFERLCWET,

@ wgEThHnid re-exploration 23— BIRTH
N, %7 leech 5 2 & THRIRGEH AR S5 &
WHZEEHD ERA.

H M IERERFERSE LA B

ZODHFERT7 T AD Foucher w24 Y+ bk
LB, HOE->T S leech E[EU»? 7
BEEL I Lidhwnd?

| % REEMKZERSNAE T8

Foucher DFR LT b DX R -7-BEO b
DB ETFEHELL) FA,

D oM% AATYI) HIME ¥ S Z & T leech i3EFH
WRELET, TR TOHEELIFZCI P L —TE
TLBAT) oMEO AR % H T T leech ZRE S
T,
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Free Vascularized Medial Plantar F-C Flap
B LU M-C Flap 2 H\Ww/-FHZE

HERAFEF BB LHE
A XK-®K A E
=] 5 - 5% M o]

B = &

i

Various Reconstructions Using Medial Plantar F-C or M-C Flaps

Kunio Ibaraki, et al.
Department of Orthopedic Surgery, University of the Ryukyus

Good results were obtained on free vascularized medial plantar F-C or M-C flaps for 8 patients
with skin defects at the volar region of the hand or finger, or plantar region of the foot. Medial
plantar F-C flaps were performed on two patients, a 20-year-old male who had a volar skin defect
on his index with infection and exposure of the flexor tendons, and a 29-year-old male who sustained
electric burn injury on both hands and had a skin defect on the first toe after a wrap around flap for
reconstruction of his left thumb, and a volar skin defect from the PIP joint to the pulp of his right
middle finger. Medial plantar M-C flaps were performed on six patients. Four of six patients were
carried out reconstruction of the thenar muscle using the abductor hallucis muscle. These were a
46-year-old male with a defect of the thenar muscle after power saw injury, a 26-year-old male with
A-V fistula from the radial side of his left forearm to the thenar muscle, and a 31-year-old female and
a 50-year-old male who had opposition contructures on their thumbs after habu bite injuries. M-C
flaps were performed on the other two patients, a 22-year-old female with A-V fistula on her
hypothenar muscle, and a 16-year-old boy with skin necrosis on both dorsal and plantar sites of his
foot.

The results showed no partial or total necrosis of flaps, good stability of transplanted flaps, and
excellent cosmetic appearance. The transplanted abductor hallucis muscles were atrophied slightly
under muscle biopsy, but showed good functional working and good findings through EMG study.

BEREB TV,
i L & (=
|53 =1
Medial plantar F-C %7:i3 M-C flap i3 island
flap, BFIC freeflap & UL CRIEROBEMEBEOIEE Medial plantar artery D f#Z)ix g5 { 3B, IHF
WHWS AP BN EREETHE, Lal, RAARSD OFMLFELID B, Fls b OB
free flap ¥ LTE - BICHLONE T Eizdin®, DL, FMEFo flap @ dissection TH, MEDH

Frrbid, T UTER, BEROBRIAL BT %R, abductor hallucis muscle ~DHKEBR B £ U

Key words : medial plantar flap, free vascularized flap, fasciocutaneous flap, musculocutaneous flap, reconstruc-
tion of the hand

Address for reprints : Kunio Ibaraki, M. D., Department of Orthopaedic Surgery, University of the Ryukyus, 207
Uehara, Nishihara-Cho, Okinawa 903-01, Japan.



Free Vascularized Medial Plantar F-C flap ¥ & ¢ M-C flap # 8w /- BR&

EEEAEO A B EBALIC b variation #5% L,

RLARTBLH (Fig.1) ®#7x¥ (abd. hallucis
muscle #EHETHIBEL TH ) & medial plantar
artery MFHEEL D 1.5cm @ & Z 5T deep branch
& superficial branch WL, & 52 1.5cm &E{i;
T, ¥ b b medial plantar artery QFEIEE LD
3cm 28T superficial branch #>% abd. hallucis
muscle ~NOFFEFIF & medial plantar nerve » 5 3E
BHEsHEL TO 088D 51D, 51K 2em
&7 C superficial tibial plantar artery (PIKE) &
common plantar digital artery (&5 H) 2IHEL
Tw3, ZORER:AESEOSIKE S variation
nE,

Flap fEREDOE ki85, F 7 tarsal tunnel &
»> & medial plantar artery (Z# > flap @ plantar {g
D EYI %%, abductor hallucis muscle % Mg DL
HAER Y8, medial plantar artery, nerve ZHEFIL
MEDETHbLL» Z2BED dissection 21T-7 5,
flapR & dissection %, BEERIT vein LSt

229

ECIWEBLERE L, ETHROBEVHETDH S
Z &, abductor hallucis muscle & flexor hallucis
brevis muscle DHERN, EEHLL-FBCb»5 2
E» s flap ARSI E L {EETE 5.,

F-C flap O i3 B E» % abd. hallucis muscle @
fascia % flap «2iF, M-C flap OfgiZiZ abd. hal-
lucis muscle % flap 2D %2 expose L 7z medial
plantar artery @i < T dissection L7 flap

FEUBOVIRE1T). OEWMTHAR, ARSEEE
*9%, COBRBHAROMERZBELZVLI I

EE L o5 flap i medial plantar artery % D F5&
(B> ST BT 2 > THIBE % HE e flap % Fehf =
+# % %%, abd. hallucis muscle ~¢ motor branch,
flap ¢ sensory branch *FEFHL LBOEDR X I
BT 5,

e bid K& flap 2T 2051, BHEOKY
vein 13009 flap W AN TERERL TW5, Fh4
EAMEZEDE X IZG L med. plantar artery % &
L7 BEBEHRLEDLEE L THRILTW 3,

Muscle branch

A &N
Cutaneous branch\\
Y

,/ Commn‘planta:
. digital artery

i

Superf. tibial
plantar artery

3 ;
Cutaneous n. '/, /
Superf. branchll

Medial plantar
artery

Posterior
tibial A & N

Lateral plantar
artery

Fig. 1 Anatomy of the medial plantar artery
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% 8, medial plantar artery # & flap (@ H» 5 /)
ME W variation 82 D&, Ih e —K—&KHHE
LT dissection #1795 & D IXFEMUECHE 2 &%
L, medial plantar artery % flap =278 % LI,

FEIi@m» 5> mE R flap »o#Nn 2 ME % coagula-

tion LS 6 A dissection % 513 5 28
15 i flap BB 2 EE T2 SENTH 5,

E 5l O #] &' (Tablel)

HEE CIfTo7% F-C flap 3 28 GE®I 1, fEH
2) TH3.

fEF) 1, 20 ¥ B, BHROBHL - ARIBERO
B A - 7 R RIEFIT, 4x6cm @ F-C flap %
MAiTL 72,

ER 2, 29 B, MFERHIC L 28K
72w» L wrap around flap 297\, EEICE 1HOK
MR L 4.5x8cm @ F-C flap #HEITL 7.
Artery ({78 | 7> dorsalis pedis & medial plantar
artery %, vein i3 Rk &, nerve 1358 1 BEAEIOY]
BEL nEEEREMEE ThTnBe L. RENE
7B TH5, fthod flap D & 5k BEATEIMEILHES
FBCRFTHD (Fig.2), &5 ETEERO LM
BRI 4x6cm ® F-C flap #/{TU 7. Artery &

KB k-

common digital artery & medial plantar artery %,
vein i FHF D vein &, nerve it radial proper digital
nerve L TN FNBEES LI,

M-C flap #1T> 7%k 6 B (GEFI 3~8) TH 5.

EB 3. 46 F B, Power saw THERHERBO A
oy L RO EMKRIBEZE Y, ERERCOBHEKTT
il ELOEBENERELZ L.

R L, REIEED release & [@RFIC abd.
W& A RERBOBEBN T 7X8
cm @ M-C flap 217U 7z, Artery & radial artery
& tibialis post. artery % end-to-side T, vein %

hallucis muscle

dorsal vein &, abd. hallucis muscle @ motor nerve
i3 thenar branch » & L 7:.

Wit 6 » BtE» & abd. hallucis muscle ¢ function
BRDHOND LD, HEMESE2 »BTH2
% powerful % opposition 85T H, EMG T
LRFICHEEEL T3,

HEG] 4. 24 F B, EFRBEER > o BHERB 2 St
L A-V fistula T, BIERBERBMOKM &0
EEE I YIER% abd. hall. muscle o & 2 BISHEOE
BETS 22 6x10cm @ M-Cflap #17-7: (Fig.
3, a, b, Fig. 4), Artery ix¥J§ U /- radial artery &
AR &

tibialis posterior artery %, vein i

Table 1 Data on eight cases with medial plantar FC or MC-flaps

Case | Age | Sex Diagnosis Operation Size of Flap | Follow-up
skin defect with infection of i FC-flap
1 20 M |, skin coverage 6Y. S5M.
index finger, rt. 4X6cm
.. |ski rage for donor site of FC-flaps
necrosis of It. thumb and digits in in coverag rsHeo P ™.
. | wrap around flap 4.5X8cm
2 29 M | the both hands due to electric L
replacement of skin in the long
burn 4X6cm 1M,
finger
defect of the thenar muscles and | reconstruction of thenar muscles MC-flap
3 46 M . . 5Y. 2M.
skin due to trauma, lt. and skin 7X8cm
congenital AV-fistula in the | reconstruction of thenar muscles MC-fla
4 |26 | m | OnEMTE ! reconsiru Pl ey am
thenar region, It. and skin 6X10 cm
5 31 F opposition contracture of the | reconstruction of thenar muscles MC-flap 2Y. M
thumb due to Habu bite, rt. and skin 9% 10 cm ' *
iti tract f th truction of thenar muscles MC-fla
6 50 M opposition contrac u're [} e | recons .ru ion o u p 2. 6M.
thumb due to Habu bite, rt. and skin 6X13 cm
. 2 F congenital AY—ﬁstu]a in the | reconstruction . of hypothenar- MC-flap 2V, 6M.
hypothenar region, It. muscles and skin 7X9cm
i he forefoot due t MC-fla
8 % M necrosis of the forefoot due to skin coverage p 2. 9M.
trauma, rt. 8X10 cm
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Fig. 2 Case?, 29-year-old male, electric burn
a: The amputated thumb and index

[’ B« A o T - o

cephalic vein & saphena magna, % Ofi2&D
vein, & %2 abd. hallucis muscle ©® motor branch
& thenar branch % #& L7,

WERMEIEL »HTH 55, BiFk opposition H3
BenTBEY, cosmetic iz bBEN T3 (Fig.3, ).

fEFS, 31 FME, EFI6. 50 FBM. WESE b
HRHERIC N TBAG % 2, BHEXNIAME L 2-5
$80 intrinsic plus X EL THHERT, WEE
b e ST AII0EE & 2-5380 intrinsic plus FAHED
release £ 2 REVIZ BHEEREFOFE £ BAYIC 9X10 cm
£ 6X13cm @ M-C flap %#17o7:, WE & bk 2
E6»ATHHH, RIFLBIEHEENESR, o7
CREHEFZ 2V,

G 7. 22 Fxmtk, E/MERREFEET A-V fistula

. Design of the medial plantar F-C flap
: Covered skin defect of the big toe with medial plantar F-C flap
: The big toe at 7 months after the operation with good appearance and no hypermobility

: Thumb reconstruction with wrap around flap

T, /AMEERBIOKERS L EEBO K E % & D TYRE,
INEEROER % B# 7X9em @ M-C flap 17 -
o, BIEEMHR2E6 »BATHD, FEZTEH B0
SRRES DESRELSTH D S 1 cosmetic 12 H EIZTHRE TR
ERETH .

R 8. 16 ¥ B, SBHEESHMEROFERD
WL T, RIRETYINIER, RE, YR, BEHo-—
B EMRIBEH L 8X11cm @ M-C flap %47 7=,
ZDFITIE flap OFIBLH I K&z flap O MIfT
i3 muscle D THERUZIED B8 RLEHE R 7,

WEM®R, 2F 9 B THBRITREHENES
nTws,
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Fig. 3 Cased, 26-year-old male, A-V fistula in the thenar muscle

a: Preoperative appearance

b: Reconstruction of the thenar muscle using medial plantar M-C flap after removal of the thenar muscle

and skin

¢: Good appearance with good opposition 3 years and a month after the operation

Fig. 4 Case 4, 26-year-old male, A-V fistula in the thenar muscle
a, b: Design of medial plantar M-C flap
¢: M-C flap is shown with the posterior tibial vessels
d: Post-operative feature with no functional deficit of the foot

4 & &

b DI NE TOREBE T flap DIFIE, BT
3—@ % 7% <, medial plantar F-C % 7243 M-C flap
BRI Zek flap TH 5.

—77 palm % pulp O FMZY % BET 2RI EE

ANTW3E I EHWAYITH %45, medial plantar skin
13 palm % pulp @ skin * ¥ 57 < Ebs3, LD
flap @ X 5« hypermobility D7z HEFF LI {2
LizEon B0, Tk, BENZLEZEATY
5.

Abd. hallucis muscle % & #r medial plantar M-C
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flap CRHENRHOFE LRRIC, REDORMOERE
T b DIEFIBETTH A, Zhod
EFT N CRIERFOTEW AV abd. hallucis
muscle (TR L L %45 % »% powerful 73 opposi-
tion B1FSATE D, FIEHRHOER L FECEERHO
KMA*»BBRT 2 LB0H 5EHIZE medial plantar
M-C flap b BULBEG L EZ T,

VL4, microsurgery OERTHEL2 O flap ik 52 FH
BOSRAOGNTWIY, SBIBEETIHMICL S
flap OFIR, EEERIERL - BHEORBRICETL
2EEZTHS,

X 73

1} Adachi, B.: Das Arteriensystem der Japaner.

Maruzen, Kyoto, 215-291, 1928.

2) AIE B f ZEWESMEICST S free or pe-
dicled medial plantar flap DO#RE, E4-F, 29 : 2-7,
1986.

3) /R —BE b © Medial plantar fasciocutaneous
island flap iz & 2 0 X OFE, BERSAEL 27 406-
411, 1984,

4) Morrison, W. A, et al.: The instep of the foot as
a free flap for heel defect. Plast. Reconstr. Surg., 72 :
56-63, 1983.

5) WARE f: EEHFEEILFALLEREFD
MEREE., BRE5E, 7 130-140, 1987,

6) PBICE#&S fib : Free medial plantar fasciocutane-
ous sensory flap D FADIEH. BF S5, 1 357- 360,
1984,

7 BEEBT I EESNKEXEBECHTINEEER
F. Fff, 40 1 1321-1325, 1986,
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Hemipulp Flap @ =fEE

HREELEN AR B HE
RAR B —Z H | X
N = B-F B # A
B R = N

Follow up Study of Hemipulp Flap

Koichi Okubo, et al.
Department of Orthopaedic Surgery, Jikei University School of Medicine

Hemipulp flap transfer has been performed to reconstruct sensibility onto hand and calcaneal
area as well as covering skin defect over the dorsum of finger. The follow up study after surgery with
hemipulp flap transfer was done.

The number of cases followed up were 7 digits which involved 2 of thumb, 3 of long finger, and
each one of index and ring finger. 5 cases were operated on for reconstruction of sensibility with the
rest of 2 cases for covering skin defect over the dorusum of finger. All of the cases were male injured
at 36 years and 3 months on an average. The average period elapsed from trauma up to surgery were
6 months, and the followed up term were 5 years and 9 months on an average. The evaluation were
carried out using the following 13 items : two-point discrimination, moving two-point discrimination,
Semmens-Weinstein test, sand paper test, thermal sensibility, vibration, sweat pattern test, nocice-
ptive sensibility;, pinch power, usability of digits, patients’ satisfaction, condition on the donor site,
elapsed period before returning to vocation. 4 digits showed two-point value less than 15 mm
averaging 5.8 mm. 5 digits showed moving two-point value averaging 6.2 mm. No. 10 of Semmes-
Weinstein value could be perceived in 5 digits, and No. 6, No. 4 were perceived in each one digit.
More than No. 180 G of sand paper was perceived in 3 digits. Thermal sensibility and vibration with
both 30 cps and 256 cps were perceived in all digits. Pinch power recovered up to 85% of contralater-
al digit. Less than 8 g in nociceptive sensibility were perceived in 3 digits. All of the digits operated
on were used frequently in daily living with lots of satisfaction. None of the patients complained any
problems as regards donor site condition except one case with ulcer formation over the donor site.
The elapsed périod from surgery to returning to vocation were 5 years and 3 months on an average.

The results demonstrated that hemipulp flap was very useful to reconstruct sensibility with
rather good tactile gnosis as well as to cover the small defect over the dorsum of digit.

WY, SERFEOHERBEIZOVTRET 2,
i L ®»

. xt 8 E B
% & |3 free hemipulp flap % FREIED sensory

flap L LT, HEVEEETOECRIEHL T3 BEFN 55 ELARE, A% EA L ERIZ 128TH 5
&5 EERaE T A /AR A LTRIAL T 5, 0O bk I EHUEERAL, SEMEREREEHA

Key words : hemipulp flap, sensory recovery, tactile gnosis
Address for reprints: Koichi Okubo, M. D., Department of Orthopaedic Surgery, Jikei University School of
Medicine, 3-25-8 Nishi-Shinbashi, Minatoku, Tokyo 105, Japan.
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ELBOERE THT, £fBENTHS. 2EER
318 2 B, 35 3 4, =18, BIEE 1 HIT, sensory flap
ELTHAL D56, BEOREXRIARHET 2
BRTHALZ DB 2HTH 5,

ZEBESZ 2306 44 F, PGB F3I» BT,
BB o REEITE COMMIE 2 » A5 1349 H, ¥
H6 2 AT, MEREFEEPRR2E3 » A6 8 &
3#HA, FHSEI»ATHS.

B E ® B

S$-2PD, M-2PD, Semis Weinstein #%, Sand Paper
Test, BE, REE, HBFRE, BE, Y74,
e FhEL, donor Site MIREE, B2 ¥ TOHAM,
BEDHEEREKOVT, $RTEA-RECLDEF
fili L 7z,

53 =

1. Static two point discrimination (S-2PD)

15mm BT TOBRFAAIETH->72 b D, 44
T, FOEHEIX5.8mm THo72. 1D 3 HI3 15
mm Y _ECERNSTAEETH > 7z,

2. Moving two point discrimination (M-2PD)

15 mm AT CHBIBTEEETH 72 b DIF 5HIT, %
DOFHER 6.2mm ThH-o7z, Mo 2 Hid 15 mm L
L THEBIBTAETDH o7z,

3. Semis Weinstein %

10 B LIRS 6, 6%, 4FERHMAT
EHDIRB1HITH -7,

4, Sand paper test

TR 3 I LA DFHEREEEY 2 v, BREFAT
BHEEDLNS 180G EOBAGEN DD 2 HERIE 3
BT, 120G, 100G 8L U80GEBFITEIz DA ]
BlooT, AEBLPITH 7z,

5. BHHE
BERACEPIREAETD 72,
6. IREIE

30 cps, 250 cps #2BISHBITIRET H - 72,

7. RTRE

IUARDFHHEEHEY £ v TFE L, £FFEITHHR
Hohiz,

8. MHE

MRz 2g» 24, 4g, 6g, 10g, 18g23% < 141,
20g DAEDS1BITH o 7o,

9, YrFA

BEOE Y F A RBAUOFE BRI TEEL T
Wz,

10, HBOFEARE

2R ERER L T,

11. donor Site DIKKEE
SEEEEETLLOT, WErERT2LOR
BENLDH - b D0 1BIT, fthd 6 Blid REFLIRAE
T, EBRE Y ORFL Lok, L LERDOSE
1 BFEAORHRERE O 7: » TBR %13 < & L IR E]gE
DEHI>TH-oT.

12, 5 £ TOHRM

FhiromF L TCOMBIE, BE1 2 A, BE 122
AT, FE5 »ATholz, BFE TR 122 B2 0E
& LT 2ERIOAFRIE, BEF D degloving injury & 45
BiREHFEH, GRE0RR, AFEERIOKEXR
HEEH L7 PIP BSMEATINORERT, wFh b
BOFMELEL LD, EESOWHENIEEL, %
DE/EWRFHE LB L Uiz, % & oMM
EUwWbbDEEbh3,

13, BEOWEE
BEOMEE R, FECHENAH, POMHEHS
BITH -7z,

£E Bl

fEGI L, 35, B, B, REZERIRR.

BRBONL b icAd - BIBR IS N TRE, P
RESRIOGET 2SEORRT, BEE, BEERO
KR RIBTH - 743, REAID neurovascular bundle i3
BEah T, 2855 2 » A TFH T, i
I REID S O lateral flap TEBEHID LG £ #5, T
FRFERZ S PSR EYRE, 2cmX6em D
free hemipulp sensory flap TXIBER S HHE U7z, 72
B donor Site WX SBIEK RHET L2, M7 » A
DBTE, S-2PD iF 5 mm, M-2PD i3 4 mm T24g%
EEFERL Y, BH TREFRHETH 5 (Fig. 1),

fER 2, 35, Bt Ao PIP GBS

Z OFEFNE PIP BRET-E 371 3 o [ 8 72 B2 [ R 48
FEMLTBY, IWEHRET 27901 free hemipu-
Ip flap #GA LY, FTEHLTHWRERYEE
L, PIPRffi% vy 2> B CEE, 4cmX1.5
cm @ free hemipulp flap T/RIBER % #8 L 7-. donor
site X —BFHC BASEOSEIRE TH o 7o, MRS » HOR
£, S-2PD iz 15mm, M-2PD % 15mm T, > %%
LEHEID 5% E TEERL A (Fig.2).,
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b. c. d.

Fig. 1 casel, 35-year-old male sustained severe soft tissue defects over the palmer side of long and ring finger.
Hemipulp flap were transfered to reconstruct sensibility as well as to cover the defect.
a. preoperative view b. hemipulp flap harvested c. postoperative view
d. good finger function regained

. \\\\\ | r”“\

a. b. c. d.

Fig. 2 case 2, 35-year-old male sustained PIP joint open fracture-dislocation with skin defect over the dorsum of

long finger.
a. preoperative view b. hemipulp flap before harvesting c¢. postoperative view of donor site d. pos-

toperative view

MO THRES N, ZOH—BIIZIED LM RBEHD
% . = MEXBEET A7HO sensory flap & LTHEBa T

Free hemipulp flap ¥, Giebert (1975 #)¥ 1wz & » VLAY, BESOLICARAEZEEORLELESL
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LTwd &) mERIcst s 3, NSWEBERFL LT
FIALTw2HERBEN LS TH S,

May (1977 )Y 3 EOBFHARIC 81T %, 2PD 8%
#H11.2mm TH 3D L EZEH D 2PD i3 ¥y 32
mm T2 HEL T3, Morrison (1978 )7 %,
ERBEAMAI 53 3 2PD 23¥5 11.3mm, 2EED
FRAMBFE M mMm TH2 &I 506, FOHNEER
& LT ® hemipulp sensory flap i3 ¥ ¢ - IEEE
BAORHFTHL I EEREL TS,

Bunche (1979 #)" /32 hemipulp sensory flap %
free toe to finger neurovascular flap ¥ #5L, 6 fEF)
DOEBBEEREL T3, 20 6ERF, ZED
2B KR ERHDEIR L > T b, EREHE%EHA
HELEZIEFAMO2PDIZ3.0mm» 5 7.0mm TH
N, AEREHNT N sensory flap TH 5 2 & R
LTCWw3, FRARALFCBET DL, E/RMI
D2PD XD HEIFR2PDBBESNDZ I L HMELT
Wb,

EESOEHC BT H S-2PD »8 15mm LITF D
BBINRETRETH > b D 4AHT, ZDFHEIIZ6.2
mm TH > 7z,

Hemipulp sensory flap (& & & T 7> sensory
recovery 235515 flap TH o5, EESORET
{3 wrap around flap”, toe to hand transfer® 1z &>
THEYEES L2 -DEALTHERCHREL Ty
5,

Hemipulp sensory flap IR ORIEDERE I, T
@ wrap around flap O L D HEN TV 7203,
toe to hand transfer OIFPEHILEREL LD TH 3B,
IR OYBERE D wrap around flap 12k~
WHTH D720, HMEOBEGIDIZ L, F/: toeto
hand transfer TiiF & A ERAPEOKRKRE 218187
BIEBBBLTREWNEEL S,

Tactile Gnosis @ ¥ 5 ¥k B8 L T i, Dellon

(1981 %) 52 i3 M-2PD, Moberg (1958 )% {1 S-
2PD, IUA& (1970 ££) 1 Sand paper test ##3E L T
VEH, ERLL-TRELB LI THS, BESDE
BITiE, S-2PD OF£{EIE 5.8 mm, M-2PD 0 ¥9{#
13 6.2mm T& b, Semis Weinstein & Tl 10 F %
HLUT-ERBSE, 6%, 4FL1HTHD, Sand

paper test 3T 180 G LLE D BB ATEE T H - 1 EH)
BIFTH>lc 2 ed, KEFfE, Bifk Tactile
Gnosis #1822 e TE 5 2 EH5HBAL 7=,
Hemipulp flap (2358 0/ NEFEO KM RIBE2HE T
BNEOHHEAEELCHBTELZHLDOTHY, K
FOEH 1.5cm BETCHNIE, donor site * —HFHY
WEABT 2 2 L bARETH D, SHBAOEBAFE LT
BIBAENZbDEEFEZL TS,

E3 & &

1) Hemipulp flap % sensory flap & % /N
ERELTHAL, TOERBEMCDWTHRE L.

2) Hemipulp sensory flap & & 2L BiF% Tac-
tile Gnosis 2318615 Z L H3¥BAL 72,

3) Hemipulp flap 2/& WHEREEF - L CHIAL
BB, BRFIATE, EHOEH 1.5 cm BR
Thhil, 1 RPBAESTRETELOTHAELL TV
BRTHS.

z £ X B
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TORsETEE MBIz X9 %2 Emergency free flap ORER

AR FEF BB EHE

% H XX ® K M
= ¥ ¥
BT
E B E &
WEE— TS
® 4 # =

Emergency Free Flaps to The Extremities

Minoru Shibata, et al.
Department of Orthopaedic Surgery, Niigata University School of Medicine

Free fasciocutaneous or neurovascular flaps were transferred in 13 cases to reconstruct fresh
injuries to the extremity between May 1987 and February 1989. Five types of cutaneous flaps were
used : 1) lateral and medial arm flaps and the peroneal flap for medium to small size defects ; 2) the
“dorsal wrist flap” hemipulp flap for small defects. Besides these cutaneous flaps, a neurovascular
flap of the posterior or anterior interosseous nerve with common arterial pedicle being the anterior
interosseous artery were utilized for the reconstruction of the neurovascular bundle of the digits-
serving as both arterial conduit and vascularized nerve.

All operations were performed by a single team using a supraclavicular block of brachial plexus
or spinal anesthesia under tourniquet control within 24 hours after injury. Operating time averaged
5 hours and 4 minutes. In 2 of 13 reconstructions using cutaneous flaps, the thumb or finger was
reconstructed primarily using the bone of the amputated digit. In 3 patients, the sensory nerve of the
flap was connected to the severed proximal nerve. All flaps except one were transferred from the
ipsilateral extremity. All cutaneous flaps survived and all innervated flaps demonstrated patency of
their vascular pedicle and excellent sensory recovery. There was no case of infection in this series.

Although longer operating time and greater skill may be required, emergency free flap transfer
is useful in reconstructing tissue defects of the extremities.

& L & (= Xt %

TURKBARGBE O RIS I B DOMEER B £ U%E EESIZI987TES AL 1989 % 2 A TOMMK
BERFEREEETLAEERTEZEZLNS, Azbid B0 B, Lot 3 %), &EF 13 HhC U 24 BR
BEMETE > 3R VIAERCIT D S THFES PR free flap 2RV THHNMEOBRE 2T o1,
B free flap V72 13EGEEEBR L D TCHE BEERBREDESIRI6 TS 62T TH0FEH 74
T3, LBRLECENESRI ST TH o BEEEEEHX

Key words : emergency, free flap, extremities o .
Address for reprints: Minoru shibata, M, D., Department of Orthopaedic Surgery, Faculty of Medicine, Niigata
University, 1-Asahimachidori, Niigatashi, Niigata 951, Japan.
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BHPEELAETT VAL ZbON¥EHU EH -
7z, 1ElEBRV T ERERFHONMETH 572, 8
HBORBOKAE 2 FPEELUT T degloving type
Lo RKREHE o7, ALK flap ORI
cutaneous flap 23 11 $U% D lateral arm flap 4 fl,

medial arm flap 341, dorsal wrist flap ({kKFr) 2
5, 8—pt % Fva7z hemipulp flap 1 %, peroneal flap
19ITH %, ZOMIZiED neurovascular bundle @
KiB¥HEE T % BAYT anterior interosseus nerve %
%\»[3 posterior interosseous nerve R {EET 3
anterior interosseous artery *MEX & 33 flap &
L CAEZ L7- neurovascular flap #3825 D &5f 13
#7722 (Tablel), Hemipulp flap & 1%\
FTARCRBERK L DEZ L flap #FWTBY, ¥ E
HORIBEE TN T —RINCEA L 72, T Bt
#Way 7 RED LSRBEMRETICY =7 v b % (#E
AL, 2% 4 BHUNKE 1 F -4 TFRMET .
Lateral arm flap ¥ medial arm flap ®%& 1 8 T3]
Wi s B EEE, FFELRVTRED VIR
EOEREM % —IREIC T - 7z, cutaneous flap @ > %
SHITRB LD BOAEEB 59 flap OHFIE
R & WIS RS LT, BRI T
EOFEES, MITEERF-AB& 10T 2h k.

& S

FATEERG L 2 BER 50 3 & 12 BFfE 24 2 TE 5
BSR4 2 TH o 7>, cutaneous flap BEBIEZL,
neurovascular flap @ 2 Fik#% digital Allen test
TERECRELZTLTIBY, WEREREEEL I
1Hlb o7,

E Bl E &

FEF L 59 F, @i, v A TEFICEERRE
%%} 7. débridement 1T\, Y&t REgDh
FEEAVTRIEOER 217\, lateral arm flap ¢
cover L Z QEIHMER % YIM & 1/ RHEOBAIEE
O MRS LTz, Wit 9 » A DB, two point
discrimination X 15mm Ll ETH 32 protective
sensation 3% H 0, RickDF L% > Tw5 (Fig.
.

EF2 56F, . SV RICTER, D82 ZE
L7z, débridement, B#EE%, lateral arm flap %
I L EERIBE % cover L&D & L7z flap 28
bulky 7% 7z 8 £ D 5RO —& % 5% L KE D K T EERS

%4 LT fascial flap wZEELT—H, KBLE
WEeBEE L LT flap WEE T, 6:1B%ICIESEA
%#7To7. Fig 20ETHIZ 9 » AkORETH D A
FrILFEALTYE (Fig. 2).

FEF3 57, Bt HEF0 SV AMETER, &,
Bg MP BAELEAIIRINT, B L OU/IMBO ZEARLYIM
RAD D, NEDOUTAIEBTEIERYE L, FAEIRR
BOMEWE S EE L D20 E EFEBOAEHL
%, Wb 2 composite graft & L, fiEDOWEE%
medial arm flap THE -7, 2 # ARCIES#EFH %
HEFTL, itk 8 » HOBEE, BB L O pinch b RFT
HEAE T {#Ho>Tw3 (Fig 3),

fER 4 34 F, KL, RREMTER, SE%RMH.
RIS OEERIAR KR IBE it L R I — 2D hemipu-
Ip flap # BAE L BRIEEEHEOHFER LT/, BE
@ paresthesia ¥ 2 B EEOBEEML BIFTH 5

(Fig. 4).

FEFS 40, MEL FAEEXBELLES—HO
KETER I BHUE 3T 2 2 0 W EIE M TSR LS nail
matrix ®&SATHBLL, MITRZHLL T, deé
bridement, B#ES%, ERITE L Y peroneal flap %
FERUTRIBHE2HELL:., STHES »AOBERE
EFEKEERED 2 (Fig. b)),

x £

FEESMEB D débridement %A U KIBEBOE
BBRARAOHTRATS2EE, 2skBHsh
7o RIR DIRIE D & WHEE R Tiz 7 Dk, HEERE 1k
THIREMEDS B 2358 L RRE ER AL IET & B
FBRBEEE5,

— B HTE R T RERIEE E HE L NED

Table 1 Variety of free flaps used in cases of
fresh injury to extremities

Cutaneous Flaps 11
Lateral Arm
Medial Arm
Dorsal Wrist
Peroneal

ipsilat.

(L SIS

Toe Hemipulp

Neurovascular Flaps 2
Ant. Inteross. Nerve 1 } insilat
ipsilat.

Post. Inteross. Nerve 1 P

13




Fig. 1 Casel.59y.o0. female injured her left hand.
A preoperation B: After amputation of
mangled thumb and index. The thumb
was elongated grafting the metacarpal of
amputated index finger. C: x-ray film
taken after bone grafting. D: Coverage of
wound including reconstructed thumb with
lateral arm flap. E & F: nine months
postoperation.

R, BOBESD 5113 second toe-transfer % wrap
around flap ¥ AL 7 EEEBBE S ZREZIT O 5
EREH L REERET2ENTEREAS Z L0835
Wy, 23t L emergency free flap TR YI¥fE D E,
RO, M, B ro—8rHAwitnub® sHED
primary reconstruction”® ¢ £ 0, FIFRIEHROEF L »
TEZVERES LG flap OHEMEBELZ E TR
BIWAT D & D HIERARRHCAT o e A0 K LR
TEBEEDLND &I LEREETEITI 2 eHMT
&5,

—77 free flap % emergency THEHT 2 2 L L 3
MBS LTRERADIDBLT L L AWEETT
free flap # 2 D TFEFM B flap DRKIIZEE
DBEL R BAIHEMEMNE 2 5N b3, FESNMERFTIE
Ylix débridement %172 I EMEWE %17 5 EHL I
BEPREESE <, MFE—RICBFTHD ZIRH
LERRICHWS free flap 128X trouble 2L A
BleweEzond, SEIOBEEE»S, 7 Lis
ter 5DEED 55 L emergency free flap DK FEH T
ZREBBRCENTRbLEAADI L flap —BD

Fig. 2 Case?2. 56y.0. female sustained press
injury to her left index and middle finger.
A : preoperation B: after débridement
and bone fixation. C: Defatting of the
bulky lateral arm flap placed on the
wound. D: full thickness skin graft on the
lateral arm flap as fascial flap. E: 3 weeks
after injury. F: nine months after injury
(finger separation was done six weeeks
after injury).

Fig. 3 Case 3.57y. 0. Male sustained press injury.

Right index, long and ring fingers are
severely crushed and little finger is incom-
pletely amputated at two levels A:
preoperaton B: after debridement and
revascularization at proximal level and
composite grafting at distal level of little
finger. C: coverage with medial arm flap.
D: eight months after injury (separation
of the fingers was performed two months
postoperatively).

FhEBRERLTELS W EEZ 5 b, Emergency
free flap O b > —DODMEA L LU TARAHIC & 517
wREESEZSNDL, UL, ki ZEELESEE
T#H - T byl debridement %17 213 free flap %
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Fig. 4 Cased.34y.o. carpenter injured his left thumb and index with power saw. A : preoperation B: elevation

of hemipulp flap. C: one year postoperation.

Fig. 5 Caseb5. 40 y. o. plumber sustained crush injury to his left great toe. A: preoeration B: after débridement
C: coverage with peroneal flap. D: eight months after injury.
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Three-dimensional CT Imaging of the Wrist

Ryogo Nakamura, et al.
Department of Orthopaedic Surgery, Branch Hospital of Nagoya University School of Medicine

Three-dimensional CT imaging of the wrist was performed in 63 patients including those with
Kienbéck’s disease, scaphoid fracture, fracture-dislocation of carpal bones and distal radius fracture.
Three-dimensional CT imaging was helpful in detecting the displacement of the fracture, in evaluat-
ing the complicated fracture-dislocation and in determining the location and the direction of small

fragment. By elimination technique, detailed information about the abnormality could be obtained
and the eliminated axial views of the lunate with Kienbtck’s disease revealed the details of the
fragmentation. To evaluate the intra-articular fracture of distal radius, precise information could be
obtained by the eliminated axial view of distal radial articular surface.

FHEHO X BERZH I BRESHE TFRED
BOELZODBE D, H#EELZ L LIELIED 3,
WEmRZ e CTREXT, SOERBEEEDREES
HETETH, TOFMrERT LI LVEEL
b5, —HCTHBOFEE, Bty CTHLD,
KGR %185 3DCT imaging »SAEZHE CIGATRE
ERoTE, 7T EROFEHOEMEDRER
Wiz 51 A B A R ERRETRET L7z,

R FHE

Kienbock 5 18 #l, fHREBT 22 B, AHRE BT %
B < FREBBIT P, FARMBEFIT 12 6, FALHERES
HiIE 408 L UBEEMEER 7THOH63FIT
3DCT e FR Uiz, =% CT-scanner TH3
Somatom DRH CFHHMEBEEM LD, WFBE
% T 40~60 slice T CT |EX1T-> 72, WERMI
slice interva; 1 mm, slice thickness; 2 mm, feed-

ing interval ; 1mm 2RAIE L7z, CT &#k, HWE
@ 3DCT imaging fFA 70/ 7 2 TH % 3D-Dis-
play @ version B %7:42 C # > 3DCT ez ERL
7.

fEM Ui i SFHE & ERMMOS HEr STy, B
BREE FE 30° ¥ DEEE S w157 surface view 12 #,
L FRE R PFEME L URIBGERMA L D B axial
view £ 1 ROH UKRTH B, & sSHICE D B
SEIROD # ¥ eliminated view? * [ERE 14 HfE®L
7o, BRI CTHRED D ORRUEED - & 20
4, CTHRE 204, X512 version B T 256%X256
matrix @ 3DCT &E8Liz 40 43, version C Ti 20 53
#E L7, ®o5h 5 3DCT % 512X 512 matrix & §
%k version C T 80 AV HGIERMIZ N E L2 5,

Boh-Ei&*x elimination ®H0Z 7 WERRET 1.
B, 2. BER, 3. BIWOEA, 4. BA, 5 /»
BROMESMA, 6. FIREERIIBE IO T %7 -

Key words : wrist, three dimension imaging, computor tomography
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Ryogo Nakamura, M. D,, Department of Orthopaedic Surgery, Branch Hospital of Nagoya

University, School of Medicine, 1-1-20 Daikominami, Higashiku, Nagoya 461, Japan.
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. FHfios#Ed A IDCT ROATEESBE T
Xﬁan¢CT%;0@%b%Tw@,B,me@
B TREESZHLICC VD, XBRERPCTHEE
e TN RESERETCER, CIREEXR
ML TWwigRE L,

& S
1 BITR BIOFE L 47 HF 335 (70%)
T A QEfHsS, 3HTB, 1HITCTHo, B

7% o e ER I FPRB BT OV 1/3 BIf B EE &I
BrugRans. CofREES, EHBREEHRE
THBDOEILD V> BITH L, e LTl
DEEOL R WEITRE E S LB, BITREROF
EBrLTRIFMTER,, BIFROETER L2 FRE
LTEREZEZSNT,

2. BEYW . Kienbdck KR FHRE BIFEDOUIME
FORIEMER 2 &2 FHEL 72, E%@bo? 29 b
11 1(38%) 5 A, 12 fl»s B, 6137717>C_’C@')7°. ,
C % <13 Kienbock & T elimination 2 £ 0, A
DEGREL>TPBIFEAETH S,
PIAZVEB TR COFRAOBEIREH CHE -
7203, elimination D ARKEDSEH{LOFTRIE X £
&, CT oo 3B, BRRFRTH > 72 (Fig. 1),

3, BIFOE  EAOFE L 30 FloEiG 25

#(83%) T A, SHITBOIRLFERELEBSNI.
FHRBBITC BT, LIELIE X BE& CT Tl
Bo»icTaghotiHBEZHCHEE TE (Fig.
2), EUOAA, BEEOWTY, L{EETELR
MBEgsNn,

4, BiE1 IRFAOBEEL R 106E 5 4 (50%) 23
A, 5flp B LHIES N, FREOEHHAFIT
WBOTR XBR TR LECREBIOUES
AREETE A LHEINEPNE o, — &R
BRESGHC B TRBREAR, BELb CT HO
FOHERBEETB LHEINLZPIE»D TH 72,

5. WNBROMEARRA B, WEEMCELED
INEEI I3BTERD SR, IRy A LHEENTL,
VBRI X BB TRGOEZ Y O, TRESTHD

elimination %

BH3& - 7253, 3DCT & T3 E T EELSTR
BHohicdme by, MEAMLERSCHETE .

6. FIRBEFIRY ; Elimination % i1z 7\ EB
THAKBOREERI L <, CHNBEEs AL,
FIREEER (DIS]) R FREMBEFR (VIS) OHIE

CLERBREOSEC, BRELEEEORNER

W

)

52 elimination & & L7z, 2L U TEEA
DEEMD L CHNBIBRI0E, &, X RS HEEE
BEROBEBRECRBIEZO, Ly TE
EOFEL 86, 2% B L¥lEan,

7. Elimination axial view OB | %< DR
i3 elimination O %[ ¢ surface view THE
afieAs, 1) Kienbock im0 ARE D S Eifk, 2) BE
FEAGEEMTNEIROBIZEORED 2 S 20T
eliminated axial view (Fig.1) #ERTH -7, &
BREOOWTHERROSEOMFC O ENZFELE
zehf,

8. X /8t . Phantom ¥ X UEMOWRE TSI
XEEHmut 2 5@/ L /2. FBE T 6,800~7,500

Fig. 1 Eliminated axial view of Kienbdck’s dis-
ease and intraarticular fracture of the
distal radius
a, Kienbock’s disease, lateral view of X

-ray.

b. Axial top view of the lunate obtained
by the elminated 3DCT imaging.

¢, Axial bottom view of the lunate
obtained by the eliminated 3DCT
imaging.

d. Distal radius fracture with intraar-
ticular involvement viewed by lateral
projection of X-ray.

e, Eliminated axial view of the radius
obtained by 3DCT imaging.
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mR, MP BE&5 T 120~266 mR » itz A7 < e,
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1980 ERICA O CT 5t & 0 3DCT Sk 5 2 R A48
Thhbd Lo/, Y9t 3DCT G2 BfET 2
software FEZ OWFEBEMED LD TH >7%. Van-
nier 52 OFAFE L7 software |AIERD &R EE CT
scanner KB L TH D, —MRIFERAORGLE- 72,
REPREYIZ 12 TR, BEE O TERHTEE O FHTEHE Y 28 H#E
FERBOMNY, RIEFEBFLOMEBTHEY, KRAEEOE
B OFACAVLEN TS, FHEEIKOWVL T
Weeks? 5V B AERICDOWTCHMLIRE % L, Bel-
sole 5%, Rose”, Engel &' 3ERFITCOIGE * ]E
LTwa, Ll in /MBI TR NIRE D
WTORALD»REINT T,

SHBPITOERAUORSEME L LD REE S MNE
HTHHW, 2 TR INETTo 63HDFERICD
WTHE L2, RERTRECHE LXK, B
OB, WS FIRBREAIBIRS L C/INEROUE,
FEOHME BRI, WAFITIE, ABE*E
THON T BEFOL R ORREC=ZABDRER
elimination 2 LT &  BE L& 525, elimination
RINZLAMRR T, ARBEXPEEBEOREBRE
i3 elimination DZHEHKE v, F72  eliminated
axial view {3 Kienbock #HDAELDBEE LB =
MBEHEOBREN TE, EROBEGZMOBR L2
TERRMBE SN,

IDCT BRIEM W B BHEDOEM TR 1D,
elimination 7t L @ 256 matrix X 256 matrix ORT
bRE1IRMLETHS. 7 XBEENHZ 22 b
FETHAS5, L LRERTIE MRI oGz E
BRARTAIEET, 856 3DCT £ 040, FHE
KRICAR#ETHS, Lien->T, BEOKAS TR
HEosBonsFAsE» ¥ 501 3DCT DA T,
BRICRLIE D, XBREACEMENERITZ
By 00, ROEL D X BIEFERL 2T 2 B34
SHHIFR I D3 Vo,

3DCT Gk itk e L TR 2EHMNEHEICIE de-
pth shading ¥, depth gradient shading ¥, pixel

Fig. 2 3DCT imaging of the scaphoid fracture
a, PA view of X-ray.
b. Surface view of 3DCT imaging.
¢.d. Eliminated view of the scaphoid
obtained by 3DCT imaging.

gradient shading %, ¥ & Uf volumetric compositing
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Magnetic Resonance Imaging of the Scaphoid Fracture
and Kienbock’s Disease

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

We examined the usefullness of MRI in the evaluation of healing process in scaphoid fracture
and Kienbock’s disease. We studied 14 wrists with scaphoid fracture and 13 wrists with Kienbock’
s disease. First these wrists underwent conventional radiographic evaluation, according to which we
classified them into some stages of either scaphoid fracture or Kienbtck’s disease. Then MRI was
done in all the wrists. To compare with these wrists, five asymptomatic volunteers underwent MRI
evaluation.

All imaging was done using a 1.5 T superconducting system (Signa, General Electric) together
with a 5 inch circular surface coil. Spin-echo pulse sequences were obtained. We acquired T1
weighted, Proton density weighted and T2 weighted images. Imaging was done in the coronal, axial
and sagittal planes. Patients were positioned supine with their upper extremities extended along the
trunk. The forearm was at neutral or slightly pronated position. The wrists to be studied were
off-centered.

Through our study, we got the following 4 results.

1. MRI can be a sensitive indicator of bony union in scaphoid fracture. We observed normal
(moderate) signal intensity from the whole scaphoid on T1 weighted image in the cases of united
scaphoid fracture evaluated by x-ray appearance. In the cases of malunited scaphoid fracture
evaluated by x-ray appearance, however, the whole scaphoid showed slightly low signal intensity on
T1 weighted image.

2. Among the 6 cases of pseudarthrosis, in 4 cases of nonunion (2 cases of established nonunion
and 2 cases of fibrous nonunion), fracture line showed low signal intensity band on both T1 weighted
and T2 weighted images. On the other hand, in 2 cases of malunion, fracture line showed low singal
intensity band on T1 weighted image and high singal intensity band on T2 weighted image.

Nonunion could be differentiated from malunion on the basis of signal intensity on T2 weighted
image.

Key words : magnetic resonance imaging, wrist, scaphoid fracture, Kienbock’s disease
Address for reprints: Toshihiko Imaeda, M. D., Department of Orthopedic Surgery, Branch Hospital of Nagoya
University School of Medicene, 1-1-20 Doikominami, Higashiku, Nagoya 461, Japan.
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3. The levels of signal intensity in T1 weighted, Proton density weighted and T2 weighted
images indicate the healing stage in Kienbsck’s disease. Low signal intensity indicated the unfavor-

able prognosis in regard of Kienbsck’s disease.

4. The healing prcess of scaphoid fracture is similar to that of Kienbéck’s disease in regard of

signal intensity.

3] B9

FHRBEBINB LU F— Ny 7D MRL BT 3
¥ &g o XA DY, SEEEORELED -
S MRIW B 2z o7, FPREBITIEZ OBIFRE
£, EREF-UARYIRIIFOXBESE LD
MRI B % 5T L 7.

xF -

FHREEIT 14 6 14 T (X B ORI (B
9B, WERREIT 4 B, FEBRF 1B TH o7, F—
Yy 7RG 3B I3 FEE TH D, WTETO MRI &
11§, Lichtman 548" 1157 6 &, WA A5 6 TH »
7o Myt MRI i3 Lichitman 481 2 BITH v,
MABESHITH -7, HBSIRE LT, FHARS
FRAFMEOBED L WEE 5 FHHi O MRI 2175
7.

A *®

GE## 1.5 T RooBEHEA MRI T, 5 inch oM#
Surface coil 2FERA L, BRI 2K Ty -V x
xRy, AT 4 AMEIE 3mm, interspace gap i3
1.5mm %% & L7, Field of view {3 8~10cm & L,
256 X256 matrix ¥ & U7z, 7SV ARFid, SE & T,
T13&:A%k, 7o b vEE (PD) #HFE &K, T28RE5%
WL, BE@EIE coronal, axial, sagittal {&T
H ot BEBAIMEME, LREEERICDEKRE
W EA G — R R EIALGL T, off center TIT -7z,

BREIUEER

LT D&ERIZ coronal RIZDOWTDARNS T &
L3, FVEEFESO MRl TR, B T,
PDRAGTHESH, T2 ARG TRFESRTH -
7o, BEEW T, PD, T2#4fHE&Gs L {EESEH TS
%, BAEIERE: T1, PDERGRTEESHTH D, T2
BRABRTETEESESHE TR,

RHREBT

S1) X tbmiEg ez nmREEi o flid

T1EBERTARELEENFEEREESRE 2D, X
REBREVTT LI SHON 4 Bl 2@, e
F, RUBR LD 3 DOBHARTEESHERL L.
DO 1FHIUTAI 0 —ER3 3 D DTG CIEEEE %
mLTz, TRbLERESTET L»Esid T1HHA
BB 2 REOSEREIEESHMEESEL T
Kelsnad (Tablel),

S2) X#REBE#H & 2HMENLERDS 53T
OEFAGEBFONTDIL 6 T H -7, Established
nonunion 2 & fibrouse nonunion 2 #% T
nonunion # & U7z, malunion i3 2@ TH -7, Zh
SDBEIHIE, TIBHERTR 1AOZEES L s
2PHEESH w2 Y, PDERAKRTIZ nonunion Eix
BEHB0WREEEH %7 L, malunion TREH 2 \»
WWEES® 2R L. T2 3R/ E T nonunion BESE
E5H %7 L, malunion ’@ESH LR,

(F—r Ny 7D

L) WA MRIOTIERBEREESHERL
2B EDD b, FEEEESHERLLOI Licht-
man IIHID 3B TH -7 (Table 2-A),

L2) 4iva) MRI @ PD 5&z8§ i3, Lichtman I
6 Bl 1 B EESE, 4 PINTEERESHEH,,
DEEESEHERTLOT, BIO 150 HMEES
HMTHo7:. MAHD AGIBTEEERESHEERL

1D ADEETEH AR L (Table2-A),

L3) firaT MRI @ T2 3%38& ik Lichitman II 0
6BIDN, 2H8EESE, 1FIMBHESH, 2H»
FEFEESE, 100HESEL*sBRITEEEEE2T
Uiz, WA BB 5 B 2 Gl EEEE S, 248
BESHERLL., BESEHETRLL 1HRRERICE

Table 1 MRI of whole scaphoid in a case of
scaphoid fractrure

X-ray appearance TiW1 Cases ‘
Pseudoarthrosis SL 9/9
Union M 4/5

S L : Slightly low, M : Moderate signal intensity
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Table 2-A MRI of preoperative Kienbock’s
disease

‘ Lichtman’s stage | TIWI | PDWI | T2WI
SL |SL(M |SL
SL | M H

| - SL |SL SL
L SL(M) | H
L SL M
L L L(SL)
L SL SL
L SL S L (H)

mA L SL L(H)

L SL SL(M)
L L L

L: Low, SL: Slightly low, M : Moderate, H: Hi-
gh signal intensity

Table 2-B  MRI of postoperative Kienb6ck’s
disease

Lichtman's stage | post op. | TIWIL | PDWI | T2WI

I 8m. M M M
9m. SL M H
10y. M M M
10 m. SL M M
ImA 6m. SL M M

5m. SL SL SL

5m. L SL SL

L: Low, SL: Slightly low, M: Moderate, H: Hi-
gh signal intensity

Sh% L Tv7z (Table 2-A),

L4) 1 MRI EMERERELS K VI L £ 7 Stage
DIEVIZ E 3 DOHRAGIZ B TEESE AL 72
(Table 2-B).

WRICRRBIERRT 5.

L HREEIRG, et 2HER1L»AD
X ##{& Tk cystic change 28R 5 41, MRI TidA4RE
O2EEH T1, PDEBRGTHPEEESEFEEHERL,
T2 ARETCHIEROBESHEERL 2. ARE2HK
2 hyperemia OREE =T L EbI S, BIFGEHE
BEESHErRLU. ZIBR 11 AOXKETIHIZ L
A EBITEEOHEE L T s, MRIZ2&& 3 DDiE
ARG THESHICL D, hyperemia FHEL T3,
EFRIZ-Z D LALBBERESEEETRL TV
(Fig. 1),

ER 2 D F -y 7 FHH, 26 FFHME, WETO XE

& Lichitman SEIIHATH 5. MRI & T1 #HHK
TEESH, PDERGT, TEERESH, T2 %H
HRTHBEBEETR L. M8 » ADXKRETHEG
FWEEL, MRI Tt 3 20BRBTHEESHERLL
(Fig. 2).
THREEBE F—v Xy 7 FHOERBED MRI
FRBMESEEO R THEUL Ty THREREY,

E3 & 9]

1) FEREBINOBFREOTTIE TI BRI LY
AR B ERENBEEEH TR CEESEHTHE I &
WEhKAlEs,

2) X LBrEgseZis i mReBEIROEN
B £F Tl BARCTEESEE2RL, T2HAKRT
nonunion B EES4, malunion iz BESE %R
L7z,

3) F—URyIZFEXBYBHMRITIE, 320
FRTENFNEETHETT b DIRPIDOEIT PR
WARERT LD TH o7,

4) MREBFEF—VNvIBOBRBRRERD
MRIFFRHBESEED S THEEIL T,

X [
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i, 1610 &AEERO—&, 3 >08IMRTERE
S ER LB HD E L.
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g O B OE-f

after 1 m. after 11 m.

2. MRI

TiWI

PDWI

T2wWI

Fig. 1 Fresh scaphoid fracture, 35 years old, female



MREBFE & % — >~y 7HFD MRI

preoperative image postoperative image (after 8m.)

Fig. 2 Kienbock’s disease (Lichtman’s stage II), 26 years old, male
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Radiocarpal Arthroscopic Examination in the Patients with Ulnar Wrist Pain

Takeshi Muneta, et al.
Department of Orthopaedic Surgery, Tokyo Medical and Dental University

This study was performed to evaluate the significancy in diagnosing the pathology of various
wrist disorders, especially ulnar wrist pain. Twenty-two radiocarpal arthroscoies to twenty cases
with wrist disorders were undergone from August 1986 to April 1989. Clinical diagnosis of the
twenty-two joints were as follows: ulnar wrist pain 13 joints, Kienboeck disease 3 joints, wrist pain
after distal radioulnar fracture 2 joints, OA one joint and RA one joint. Using axillary block,
radiocarpal arthroscopy was performed with the elbow at 90 degrees flexion and the long, ring and
small finger suspended by finger traps according to the method discribed by Roth. A 2.7 mm diameter
5 or 30 degrees angulated arthroscope was introduced through middorsal and ulnodorsal portals.
Probing was important to evaluate changes of the carticular surface and determine the type of TFC
perforations. In twelve joints out of 16 except for RA and Kienboeck disease, TFC perforations were
founded and in three joints central opening was observed. According to our classification these
perforations were classified as follows : radial complete type 7 joints, radial incomplete type 4 joints
and ulnar complete type one joiot. Chondromalacia of articular surface was found in eight joints.
These findings were including 6 lunates, 4 radial articular surfaces and one ulnar head. Synovial
proliferations were founded in three joints. By using arthroscopy, incomplete perforation of TFCC,
subtle changes of articular surface and synovial proliferation are clarified under direct visualization
which are not so clear under arthrogram. Radiocarpal arthroscopy is considered as one of the most
reliable and efficient means to understand the pathology of ulnar wrist pain.
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Fig. 1-A Schematic presentation of the prepera-
tion for the radiocarpal arthroscopy
and its portals

Fig. 1-B A examination of radiocarpal arthros-
copic visualization
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20y.0. F. Lt.

Fig. 2-A casel
woman

It. wrist in twenty-year-old

20y.0. M. Rt.

Fig. 2-B case 2 rt. wrist in twenty-year-old man
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Fig. 2-C case3 lt. wrist in eighteen-year-old
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Fig. 2-D case4 rt. wrist in twentyfour-year-old
woman
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Arthroscopy of the Wrist : Clinical Cases and Indication

Kazuteru Doi, et al.
Department of Orthopaedic Surgery, Yamaguchi University School of Medicine

Wrist arthroscopy is a promising new thechnique for assessment of ligaments or joint surfaces
after trauma, for biopsy of synovium in undiagnosed inflammatory conditions, and it can confirm or
supplement findings of arthrography. Thirty-seven consequetive patients with several clinical
diagnoses, consisting of Kienbtck’s disease(7 cases), triangular fibrocartilage complex [TFCC)
tear(5), malunion of the distal end fracture of the radius(5), osteoarthritis(4), monoarticular RA(5) and
so on. had arthroscopy. Arthroscopy confirmed TECC tear in 15 cases, chondromalacia in 13,
ulnocarpal abutment syndrome in 7, ligament injury in 3, as well as others. Of the 15 TFCC tears and
7 cases of ulnocarpal abutment syndrome, 6 cases had partial resection of TFCC and the distal end
of the ulna. Radiocarpal arthroscopy is superior to arthrography in the diagnosis of chronic ulnar
wrist pain (TFCC tear and ulnocarpal abutment syndrome) and useful in the assessment of specific
joint surfaces when contemplating limited intercarpal arthrodesis or silicon implant surgery for
Kienbok's disease. Arthroscopic surgery is also available for removal of intraarticular free bodies,
resection of the ruptured TFCC and shaving of the distal end of the ulna for ulnocarpal abutment

syndrome.
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Fig. 1 A: Preparation for arthroscopy of the
wrist. Under brachial plexus nerve block,
the air tourniquet is applied and the wrist

joint is distracted by the finger traps and
its counter traction. B: Approach
between ECRB and EDC tendons or
between EDM and ECU tendons.
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Fig. 3
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Case 1: Kienbock’s disease. A: Plain X
-ray film, B: Arthroscopic findings of the
radiocarpal surface of the lunate bone
indicating the subchondral bone collapse.
C: Arthroscopic findings of the midcarpal
surface of the lunate bone showing the
osteo-chondral fracture.
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Case 2: Kienbock’s disease. A: Plain X
-ray film, B: Arthroscopic findings of the
radiocarpal surface of the lunate bone

showing its normal appearance, C: the
midcarpal appearance of lunate showing
its normal appearance.
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STT BAEREIREM %217 - 7z,

M2 Y. F, 22, B4, (Fig.3). BFF—v
~Ny 7 IR,
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B &R SL #28k, Ring sign (+), DISI &%,
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Fig. 4 Case3: SL dissociation.

A : Athrogra-
phic findings showing the contrast medium
into the midcarpal joint through the SL
interspace. B: Arthroscopic appearance
of the dorsal part of the SL joint indicating
a complete rupture of the SL ligament, C:
Arthroscopic findings of the volar part of
the SL joint showing the elongated liga-
ment.
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Fig. 5 Case 4: Rupture of TFCC. A: Arthrogra-
phy does not show the rupture of TFCC, B
& C: Arthroscopy shows a horizontal tear
of TFCC. D: TFCC was resected par-
tially under arthroscopy.
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2 VR AABFTRAEB NI, ZOL I LR
FEoizd,

7 AREREOREDOREIZE D 725720,

| % O RFRERAR LH —HE

F—r Ny 7 KIROWHEAD stage DEF TEHED 5
nigbh oz,

s RN EATHHEENEE TH S,

B BARTAZERIEZAR ) EHE

AkEEED fibrillation PR ERERZ L RAHE
BOHEB LB L TR - 7y b2 R BETLE
ETHETES LELTD,
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oA EZER

Arthroscopic Findings and Arthroscopic Surgery of Wrist Disorders

Shinji Nishikawa, et al.
Department of Orthopaedic Surgery, Hirosaki University School of Medicine

31 patients with various wrist disorders (comminuted distal radial fracture, traumatic triangular
fibrocartilage (TEFC) perforation, osteoarthrosis, Kienbtck’s disease, reumatoid arthritis, non-union of
the scaphoid, ulnocarpal abutment syudrome, lunate dislocation, Madelung’s deformity, and sca-
pholunate dissociation) were examined by arthroscopy.

Arthroscopy of the wrist was used for assesment of the interosseous ligaments or joint surface,

for resection of partial TFC perforation, for irrigation and debridement of the carpus.

We recommend wrist arthroscopy as a useful diagnotic method, and arthroscopic surgery as a
less invasive form of treatment than conventional surgery.

& LU ®» I

bhbiid 1987 F & D/ BIRTSIC & 5 FREHHE
ZiTV, FHEREOBHPERIUSAL T3,

il P

AV o A NBAES, ARESEEY - TVEF
FYATLERC, GEMBTICERSFE LCEE
Eodz, FHER, OBz LBRECTES
EG| L CHET 2L TV 2, FRIEBALI RIS RO
BB L UREID Extensor compartment &% f|5
LTWn32,

*4 %

RT3 BIRF(FH 18K, L3/, F19F, £
13F,) T, PHEERMH402TH-7:, ERIZEE
EAIRET 6 B, SMEE=AREYE (LT TFC &8

385 5 B, ZRMFRAEIF 4 41, Kienbock 5% 3 41,
1R Y v~ 5 36, FHREIABEES 2 4, Ulnocar-
pal abutment syndrome 1%, BiR-EEEE 1 F,
Madelung %% 15, Scapholunate dissociation 1
#Fl, zOMWAFITHS.

¥ *

RHPOFHEIETCHE AR LD L EUTOD
L ThHD, )EEBRBOBEESTRET, KELHL
oM, BENEIRC L 2 EEEOEE & U
BRE & TSR C X 72, 2) TRC SO 5 & UHEH
DARKE b & B MRS & DR BT AL TEET TEC
AV S TRE TH -7z, bhvbivid, BAS it
BORETHD, FRHREBCESECET S
< TFC BEOB» 454885 L, BEEE i BE s
BLINE ST THREARETHS L0 5 M EME
TECHiZ & LTV 39, BIEE$ T 4 Hlic §118F TFC

Key words : arthroscopy of the wrist, arthroscopic surgery, diagnosis, treatment, triangular fibrocartilage
Address for reprints: Shinji Nishikawa, M. D., Depertment of Orthopaedic Surgery, Hirosaki University School
of Medicine, 5 Zaifu Cho, Hirosaki 036, Japan.
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A B

Radial articular fracture. Post-op. 6M.

Fig. 1 Fracture of distal radius. 67y. female. (rt.
Wrist)

A B
Softening of lunate.

Fig. 2 Kienbick’s disease. 20y. male. (rt. Wrist)
L; Lunate P; Probe

Perforated TFC.

Partial resection of

After resection.

perforated TFC.
Fig. 3 Traumatic TFC perforation. 36y. male. (rt. Wrist)

ERYIRRD 21TV BEFX B2 B & 9T 5. 3)Radi-

oscapholunate lig. (RSL), Radiolunate lig. (RL),
Ulnolunate lig. (UL), Scapholunate interosseous lig.
(SL) OBRENSWHET, HFHLESIR 0 -T2 B0
THER O 5 AT E -, OBBECREORED
BENTEL., ARPI2HET 2.

FEBI 1. 67 5%, M. GEEEMHE. Fig 1-A
BABEERO SR THENET %4> T, B
BFORERE ALK, Fig. 1-Biaffitt 6 » B
SR CEERE ! fibrillation 2388 3 28, BB O
BRixEE L Tl (Fig 1),

ER 2. 20 8%, B, A& Kienbsck 5. Lichtman 43
#EY @ Stage 11, H{REZ Fibrillantion 282 L, 7
O—7TETR2ETLTVRICEEDD 2FE S HR]
BEHYEL T, BEEENHETLEREE T
» % (Fig.2),

fERI 3. 36 5%, Bt GoEt TFC 3. RERE
I RIS, EEESFHRT A700, SEETET
BhaRRE L 72 TFC 2 & adikk LERERL T
w3 (Fig.3).

47y. female.(rt. wrist)
Fig. 4 * ; avulsion of cartilage

26y. female. (rt.wrist)

fEF 4, 5. BB R BEOISMER CERED
FHEEREBETIEBEB LU click 28D 72 2 fiz
BAEISHIE 21T o 7o, ERERHA O BIENE& O %I & &
HMOREOHER L URMERD 7, FIHELLKED
Fig i X AREEEZ, FIBEL 8B E2EETIC de
bridement L TEREBRL T3, E@SEWTHS
BORBEESLELEZ TS (Fig. 4),

fEF 6. 598k, B, BARBHBEE. AREEE
OBMETER TR BMMRO TG BL, B
MEHRoRE BT STHE SN, (BIEPCEEEE
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A B

Fig. 5 Non-union of the scaphoid.

A
Disruption of S-L lig..
Fig. 6 Scapholunate Dissociation. 46y. male. (It.

wrist) R ; Radius S; Scaphoid L ; Lunate

After reduction.

BAT 2L, BENHIRERESLEE>TH3
onBEsn, Figs-A, B THEMEshRII,
Fig. 5-C R ARAD EB CHBUEEHMSE 2 25 TH
%, (BRI 5 R B % 77> Herbert screw (2T
EE L7 (Fig.5).

FEB 7. 46 8%, 1%, 7 Scapholunate Dissociation.
Fig. 6-A 32§ 5 BEOHFE T SL ZWR L TTES
DTN o TT, KBERI BBEH S E S W A T4
Thotz. Fig 6-BRHEFHE v = 7&K
ment ¥R L7225 TH5 (Fig.6).

RSL 3 FEfm % 25| L TEH UBE#E S SL » &
fINTeE>TWL EBEARETDISI ER %47 F
BALELETRSL 2Bz o7, R FEE %
B, REs¥28oEZAMMEE8BEYT 52 L TRL
% UL »SREFRHI K 7.

% =S

F S BRSO RMEZEBORZY, BRI S
HHEMEB LIRS &, WERKEREOSTFELZ B,
bbb Botte 5V » Rk FEARISEOEG L LT
@i TFC BB 2, HHREOBRE, BEADOR
x%, WL, EEIAN debridement 72 &% E 2 T3,

align-

C
59y. male. (rt. wrist) S; Scaphoid

& &I AR B AR BV THTETIC SR 21T 55
i ABRE L, BRELLE» ISR TRAT -
T 5/ WIBEERT TD Herbert screw RIAW & 5
EEHSE 72 B », Scapholunate dissociation
T, AT AHEELETOEMRBEEAR TS LT
RENE Y=y 7 TLonk Y FRASMNERRBOEGES
HREWCHEREEL TV, SH2XSIREEMA
TR ET,

E3 & &

F R A 31 P 32 T BUAN 1 BIET S & 1T BE A K
&, W, TFC, BEOCBRES L VSR T MG
2 TFC OYIBRMAIBETH - 7z, FROHISRIT FHHR
BOZW, BWRCERATHLELO5N5.

E £ X #®

1) Botte, M. ], et al.: Arthroscopy of the wrist:
Anatomy and technique. J, Hand Surg., 14A, 2: 313
-316, 1989.

2y B kiR b FRAETR & OHERIET O BETERAE. 3
6-11, 1978,

3) EHEET it FHEH TFC T3 —-FE BF
£5E, 4 480-483, 1987,

4) Lichtman,, et al.: Kienbtck’s disease-update on
silicone replacement arthroplasty. J. Hand Surg., 7:
343-347, 1982.

5) Menon J., et al.: Isorated tears of the triangular
fibrocartilage of the wrist: Results of partial exci-
sion. J. Hand Surg., 9A : 527-530, 1984.

g M BIMKFERENAR AL X

TFC DEAFR L, SR T YRR L 2 EBIH &
DEL70S, YIRT2EEZ EQ LI CHRES AT
3,
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B % SARIREREAE @ BEXE EEDT, kAR TFCABETLLI LTV S,
Rz b w7 TFC DMFBIERD & D HIRR &
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TFCC ® MRI

B 7 ERRE BB E
Bl O SRk B OB OXK
2 E ® 55 &K 5L X
B 7 FERATHRRETHE
B M =

Magnetic Resonance Imaging of the Tiangular
Fibrocartilage Complex

Moroe Beppu, et al.
Department of Orthopaedics, St. Marianna University School of Medicine

Recently magnetic resonance imaging has been acepted as a useful investigation for spinal
disorders, avascular necrosis of the femoral head and bone & soft tissue tumor in the Orthopaedic
field but has not been done for the hand & wrist joint yet. This time we studied the usefulness of MRI
image diagnosis for the triangular fibrocartilage complex (TFCC) of the wrist, which works as a
major stabilizer of the distal radioulnar joint and ulnar carpus and as a cushion for the axial force
in the ulnar column of the wrist joint.

Material & Method : Five cadaveric specimens and ten asymptomatic volunteers underwent
MRI evaluation to demonstrate TFCC anatomy. Images were obtained using a 1.5 Tesla supercon-
ducting system (Philip Gyroscan S-15) together with a 8 cm diameter circular surface coil. Multisec-
tion images were obtained using spin echo (T1 weghted image) and fast field echo (T2 weghted image)
imaging sequence, with repetition time (TR) of 600 msec., time to echo (TE) of 30 msec. A 20 cm field
of view and a 512512 data acquisition matrix yielded a pixcel size of 0.4 X0.4 mm. Use of a single
signal average and 3 mm slice thickness resulted in imaging times of 9 min.

As a result, 1) the T2 weighted image as an arthrographic phenomenon was better than the T1
weighted image and therefore diagnosis for the disruption of the TFC proper is possible using the T2
weighted image as proof of the intra articular fluid inside of the torn articular disc. 2) To obtain a
better quality MRI image, arm positioning, arm fixator and development of special surface coil for
the hand & wrist need to be considered. This would make clinical application possible.

& Lt & Iz

R, BEARGERCE VT, MRIBERZEK &
B E, KIRETFEHSE, BUIEE L SemBant,
ZOBERAMEBRD oSN T V54, FREERBIONT 3
BRI 2V TR, LERESFR RS TR YL, 5,
bhbhid, FIBERIA - EaEE > iR EA

OEARNT 2B EEE LT, BEEL2REEZELLT
v 2 PR TFCC @ MRI i & 2 @RS OFBY:
WDOWTIRET L 7.

MBELUFHE

RABEEADTHE 5 B & U, FRAMHRG O BT,
ATENRGIRR, B &R LV EA 10 BT R %

Key words : MRI, TFCC

Address for reprints: Moroe Beppu, M. M., Department of Orthopaedics, St. Marianna University, School of
Medicine, 2-16-1 Sugao, Miyamae-ku, Kawasaki 213, Japan.
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SR E LU,

{EF L7-#%813, Philips #8¢ Gyroscan S-15 &
HR, BHESAE 1.5 Tesla TH 5. BEGFHREI 2
WIE7 — ) TEHE, v ARES: T SRS
Spin Echo (SE) &, T2 &z Fast Field Echo
(FFE) &, #®&48, (FOVs) it 2020 cm, g~ b
Vw7 A4 512X512, F7:4 D& LUER (TR) 1 600
msec., T I —Bf (TE) X 30 msec. TIT-72. %77,
surface coil BEZEScm DL DEREY, BEMEI,
TARWT, B I URKE T, R 74 ABZ 3mm & L7,
Bfifiz Fig.1 @ Z & <, surface coil O 7z » 12 F %1
AL, THHEE2ZOHRIIB &, &5 FMHA
magic bed TEEL, BT EE2BANCE L,
FHeERAL THRIBEEIA S PR & L7,

& x

RISEAONIREAS CFHEEH TR Fig. 2 ©, K
DfE» TFC proper Wi % articular disc T, #&
FEUBESEO BREBERAID 5 REERELEIICH
{FTHETEL, radiocarpal & inferior radio-ulnar
compartment ¥ b} Ty 3, 7 3IRZSHEFATER
W, prestyloid recess %z & (i distal pouch, #®
Rl meniscus homologue »33% %, MRI ® T1 &

Fig. 2

Coronal section (macro specimen)
T1-weighted image

T2-weighted image

AEk Fig. 2 T3, REFEOTE RIEES ORREE
LT, Frezomfiificid radiocarpal g s UM
inferior radio-ulnar compartment O BEI¥% = 555
DERBELTCED T, LicdioT, ZoMukihn
7z articular disc EESOBROMEW & L TED
&Nz, %7-, meniscus homologue i, REZERE
#Sd SEALC articular disc & FEEED LS BPPEE
SWEOZABOEER E U T & 172, Meniscus
homologue & articular disc OfZ{E, prestyloid
recess DREIRIW & 5, BIESHEENTD sh iz, T2
SRERER T, BBHEZIC L2 ESS RV, B
KEOHMIEES Y, HHEOA*RESLL
THIH T %, \wbh® 3 arthrographic imaging 18 &
N, L7ed-o T, articular disc {3/ compartment
ORFE & 2 BROFBESEICHE NIKESH
By LT T &, prestyloid recess, distal pouch
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ZERRESTH T

KARET O RIEREEA Fig. 3 T3, REID RS articular
disc TEA, T K 2 oNEAMHE L, radiocar-
pal & inferior radioulnar compartment %+ {J Tt
%, T1s@ffEER Fig.3 T3, articular disc »SEEER
Wiz g0, BESTRRCED s, T2 @HEE
% Fig.3 T, ™ compartment O EAFIKICH 1,
{EfEE? articular disc AERICHH S hiz.

Rz, A 10 IOFREE® > b, &K%z 2 flexr
3.

ERL 40 F, B,

TRET D T1 EFEG Fig. 4 TEREEE XN,
articular disc DEBMIE S 0, BEREL EBHET L DE
SHEMETL, BEREBECLREEFESTH- 12,
—7%, T2 s8F;\Efk Fig. 5 T, arthrographic imag-
ing (2 & Y radiocarpal 7% & UM inferior radio-ulnar
compartment O BEAHIMEAEEBICH#H & h, distal
pouch, prestyloid recess OFFEEMH S 1 TH > 72,
Lic#3->T, REITRT ZE L, MERTS 285 HE
DfFC articular disc »MEAE 5 CHIRIC L & k.
KR T1EAEG Fig. 5 TR, PSESOMHEA
B3 2 FNARESOFRO ariculardisc 23388
shiz, T2 ¢, Tl TRRHES TH > - BIEIESS
BESriY, ORI articular disc % BB ICFED
7z,

EF 2 1593, B,

RO T1aFE#KR Fig.6 T, HROKES
articular disc WIZRPEEBDE > ED LRWED
BARRDI, 2h%x, T2 BAERTAZ £, Bon
17 articular disc PICBEEIEDRA X Bb ¥ 2 &EES
MERD, BITHE L L3R EBEbh, KKK

Fig. 3

Sagittal section (macro specimen)
T1-weighted image

T2-weighted image

B R

Fig. 4
T1-weighted coronal image
T2-weighted coronal image

Fig. 5 Tl-weighted sagittal image
T2-weighted sagittal image

Fig.7 T T1 TR, BTV, T2 TR
L REL < articular disc NICBASIEDOBALBbe 3
REZD,

% ES

TFCC @ MRIY iz X 2 Eifid, RAIEARD T HEER
FlE 0 s ERESEN T, Zhid, Baker 50
& & R RAAEAR & BR A £ O REOE L R,
SRR T motion artifact SfEW e EEZ o
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Fig. 6
T1-weighted coronal image
T2-weighted coronal image

Fig. 7 Tl-weighted sagittal image

T2-weighted sagittal image

%, SEIDOB/BE TIE, scout view ORI 24, T1,
T2 @ imaging 2% 943, E{RABIC 11 &5 31 5
FELTCED, bhibhoFEErROTHERFICIR
A ORBENERT, BUORFONLDOEERED
HESRBETHDL, £, BROEKEEXZ DI,

DOUbNEREFRFCELOIXREI S5 LN, &5
WEWEEREEL O, Fro P FESMERD
surface coil DHEESLEELE 2 5, SOIDHRERME

<ix, T13®8FER L D arthrographic imaging 2 &
% T2 EAERO A PHERCERTH -7z, B
ZHNC Y articular disc OEEOFHEIL, T2 &R EH
Bic X DEETROREHC L O HESREL E 22, &
B, hs0MBERERHRRTL> kD, TFCC
@ MRI W & 2 EEREHOBKRICHBEETI 2 wh
EFEZ D,

4 & &

1. MRI ik 3 TFCC @@ i, T1 ERAER L D
arthrographic imaging = & 2 T2 FE RO 7 480
BTHO, TBMEMNCH articular disc DIBHOD
B T2 aRAE R & 2BEEROBHIC X D HEs
e EZ I,

2, BEROWEER L0103, Kz CICEE
BEHOWE, surface coil DR L EBLET, Zh
SOMBEREPHET LI EICE D, BRIGHA LT
HrLEZI

X 73

1) Baker, L. L, et al: High-resolution magnetic res-
onance imaging of the wrist: normal anatomy.
Skeletal Radiolgy, 16: 128-132, 1987.

B B EEERESRERSAR N EE
BWAED MRL i & 2 TFCHRTHEEBR L ZRITE 3
RS H B TL & D,

B %
)7 FERREREAR AE R
|AED TFCC istd 2 MRl 0 BRM T, RO
Type HEHIIMB £ 2 7, SB35, AR EMA
JrneEZTHET,

=G| WWORFEEAR 1H —F

(OMRI i, MEIEZ % L0 < 2MWEESH 2 DT
L& o,

QBWRIEBZR R WD TL & 5,

m %
B2 ) 7 ERREERAE B ER
OBgEnERZ 1tk L, non-in vasive, multisection T
B, EHEOBFBREMES L TNEFTTCE®RSH L LA
WET,
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@T2 Tz iz DEELESECNT T2, SHER
M LET.

H M AGERAESRERAR S BE
FHEOBRLE K27 T2HABRIISEFE I D0
LOLEED T2HAG TR AR, b5
#5 T2 &V LT, BFEL “cowintensity” 2 #
HEhFEd., LELIOAETH TFCH L (R
TR “BED T2 @G L VEESRFIZASH

# O

F L7z, F7z slice thickness % 3mm T < 1mm 2
L7RO T SRR L O BB 2 5D TR w T
Lide, 72720 1mmiBTHI5 2 & DHsK 5
RonTBD £ ,

| &

o) 7o ERAEREEAR AF H#R
Slice DE&id, 2~3mm AELTCREVHEEZ
7.
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EBEIERRFERAR
TRERET piz]
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Synovial Chondromatosis 25, FICRET LHE IR
NEREI W, 2URBETHL, £0nTH, FHK
1735t + % Tenosynovial Chondromatosis %, BiJi3,
FRSICRELLRER, DUDbhLOBEESH T,
BONBRE v, RAESBMEEMBERBESICREL
TEBIDE s, TFCC I g THR L v 3 |ER
Aoy, SEbhbhi, AEABERBEH»SH
S LTFCCETCHRLILEBELNLER2ERL
DT, EFONMBEEL ML THRET 5.

EF 49F =l

FiF  AFHEHERS L CRIEHRFIR

1988 £ 6 A & W EF R E RSO B, %E
BHY, BoLEIRIMEL TEBIEEL Talny
FRERARIERZL .

YRk, EREEREEAREPLCERERD,
R EREERH . BANEL TEFOENET,
RIEREIRR D D, BRI TEBEOHEESRD sh
fo, MIEHRAETIE, RA (=), REFMRLBED Sh
»oje,

By v S U BRTCREBEREREMIRE, BKL
BERD, WERY CERE L ZREEEMT I EE
ReprsRol:, FUIMSE TR, BEFRESHar
BUBRENT L OTEERD, TloEERBEHY
R e RBHRy RO 2. FHREFTRE | EIERE

HH
B H ¥ B W
B O WO M

RO H

B B FEOTFE1H28H
= HIERN
HEA LR FF i
%R ERAT BB RE

st BT S &, BRI T NUORBRESAC
EENTBY, BELEO CHREL A RVILEECHE
Bz, TFCCARK G, 320E@Ein, FRIEFIC
ARSI, L REEHKEE I —REBEE
2oz, TFCC 2 —r LTk L tkic, ECU @
ESEHS cmIRL 2O L TEBEORBE L E
REEMICEA, 88 L7, REARENC ALY
#¢ Synovial Osteochondromatosis D% 2L 12, 7
%, 6 » ABOBRIAE, "EIE, ERAIEEICHIR
NTVwAY, EFEL%Z < ADL B 2 o7,

w &l

g M EAREGHRRBEAR BHE 4
Mtk OIS ¢ radio-carpal joint DHEE I N,
radio-ulnar joint {3&& & h/evs, ECU T reconst-
ruct U7z TFCCw iz 2 ofEEwRL T oRE% T
KELTVET D,

[ & AREBWREEFEAR EH AL
O WEoBEER ¢, BUBREEHE & ERFER
M ORELRO U2 2T, BE%ER
TFCCOBENBRTELZDTIRZVLEEB-TEN
ER

@ BWCIXRIELTBDEEADN, TELIFUELM
REBESEE*#HET L2258 L1,

@ % REBFRREEAE WEH Bf

O BEFRESMEACE, RELTDEEATL
7. .
@ TFCCoHy#®iziz, TFCC £t iz, ECU»
HoEH5 cmBRLT228YLELT, REHE
HEZ2EBILIICLTREBEELTBD 7.

2 BOBRBRB¥ LY RLEL L tenosynovial
chondromatosis @ —JE {5l
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HEARBERETRBERETEAN R B B ® %
¥ # 3L 2
T L &

fEmE RS £ D J4E L 7z tenosynovial chondro-
matosis D —fEFI % FHET 5.

fER 68 B Ztk

F5F ARBOER

B (madd &z ezl

MBOEEE b v

TR 1984 £ & D AEREOBRICTT <. BiHP
Ltthi <, BEEFCEASEE R Lo -7, 1987
F, BRE kot LRz,

HIRZEAT R | ERIEOEHE O E RO HIEED
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Y, SLbERMMEFL 2B THA, FEDERE L
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EFIL 37TE BY ARz
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MBEEMELERL TRV EEZ TS,

w3

2 M E H
FER»ZVERABS L LI THS. EKEOTHIZ
BEE T2 ZORIBE CaA LA AN
BERBOALEME TRV TL & 92,

[ & EMAEEEAR KB =22
Ef1 RETEMNDHY

P2 BEERHEM%LL

TR THTH-T:

— 114 —



B - EM BRERKE AL B
IOFERBBRLTHELAZDERbNSHER VL
L7,

AT, TRETHEE BRI EIFEIC Lo
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&, By ryFERAWTZHRL TS,

4 RURREMRBCH L BIEERKNEIT>-—0

KERERRFEREAR K T % #

8 =

+ BB E X

T BE R B

A B A B8
FERMRNCSER B RO BIGYIN <t L I E e
BEFOCFFEEER, WEHEEZTOLTERER
) B BESER AN —Blc DWW THET 2.
VEBI) WIRHMR, £F, S5 EEma cym,
THRE/NER DIP ST L ~ 0 O G, HDB/ g
PIP BEER L~V ORRE, BRI bUIN - S 230,
ERBB L UVETRCRRRSESD, EAREAKE
EEHL Tw . HBOENL CREDOEM 21T, 6
50 AR, EREFEROENTE | DEEF0EE
%1772, AO Small Distractor *RAWCHFEERER,
—2AT24cmOEENB S NBBERIES T 72,
6 » RIRICHBRITZRRN % 47 - 72 2R BREY 1 NEE RS D 39
FEBRE AN TBY Brand A MEITUISEI# &S L
7o, M 34, 1044 » BOBAE, fRIERRE 10,
E8cm,E?%ﬁﬁEZA,EZJkgT%D,MP@
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BHEFEE N, BIETFEEMOBRBERIEEL TS
RERRLERTHE (B—FFBE . E3.3, £5.
7cm),

(BE) PFRFERC L 2BEBFRMEERICLY %
OERAMMSEHEN TV I BET LORHE, EER
DR, BIEORES LU FhCHE S ISHOBRER &
BELH 5., BE ORI, HisBEee3F
BrEbLeThr e TREENRS B L, ERFBOE
BIR—AMDOZ L HE L, NEERN L 2MELE
AoME, UL NERBEMSLETSHD, &
REBEERUBHBNETOBSLH S, Lo LERT
BAEFH O RS TR M OLED & THIE
T Y% BIFLREREE. - CEHEEBRIBEO
WNBBI T O BT 21T O LB D EZ B,
i

" M ARKFEESE BE O

6F L >ESEEZ S L callotasis DAL D
Tz,

| RERERAE AT St

FB O FMHETRC ZAFECld callotasis O EzRv3
ERTHEASR TR O TEBESRT-> Ty
3.

" M EARERRERAR BE M
IOBREORE I, MPBEISE->TEY wrap
around DAMBRLD TIE.

m % RERERKRE KT i
BERIDVEML THES2HEL Tz osuv e
EL5.

5 UNEIE—BiE& & pinch #EEDMR
MIIEESRARRERAR & 2 B 7
¥ 3 %
Rl
B R B
FNE®
TREEAR # 8 i}
BERFRESBON /2% Lo, BEER1E

b S

HICERET 2 EMEETEEBML T 5280
L CIERMOAHE b RIFC, EFOERMASES S
NADL EEFALEER A T2, XHEALEES

SHBICHENZORBREECH L, SEbLbRI
15 D RE THIEER L 7 EPIic Dw»T, CMB
HI B S & URHER O RS & OBE 2R3t L7
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BEAE 12 F#e A o »OBIEFMAT R b,
pulp WRIFLZHMENEEL, BIEVLEE LS
pinch TJ&E% 60 Bl & X &R & L. T bz FAE N
iz AE 22 #l, neurovascular island flap &% 14 %1, &
¥HE DA 118, radial innervated cross finger &
7 &, volar flap advancement 3, fF8{LFH7 34
Thol. TDI5, BREFEEM®I P level LiLD

D 4B, 1P levellliioew b Dk 6FITH - 72,

BIEOBEERIE W 13 B D useful recovery D¥|E
WwHEE sh 3 picking up test R A7z, REESIZ
P> THEE 20 7% AT EEREACBE 6% H
BorEplr s UESECED L, CM B Rl 8
ZERIS R B & AN EAF ORI AL T, &8
EREENE X HBEEXBY APFEEN L D B
L TORIFEALLLTEDL L, MEckDzs
g%, 1P level LLEDEEL 1P leval iz
BIEEROBIC DL TEERBSITETR 5 72,

RS [ P level LI EDifE, CM BE B L
BHETHNITHEENRVIECBERFTH D, AER
#Ere v CM BAETRI B HIFR % 4 2 FEGI T 1 P level
THRFNLODDREVLOHSFELPT L LA
iz, —7%, 1 P level LT % DT CM HETAIER
Db Y, BRORVEEZOBEREFS
nTwb,

W, IeRERE R £ 21772 5 B&, CM B0 R
A ERLTABLRRT 2 I ENEELEEZ
5.

#® &S

g ™ SEAZREEAR BR ==

2@ CMBF & OBEFEZF T REB S T 545,
MP #i® ROM k OBRIE L TL & 52

§ BUEFICHSUIBEFRRAORE
EEHRERREERSAE B + B X
BEUFHEENER () SHENEREIKRTH
2. #HHFHAFEEL TS voluntary move-
ment #7187 L LT HEBENERB S €2 L, FOR
AEESEES B S Nz WIE e D H, BIERL e D fif &
D bR RELUEBELERL BECRE, D
medulla, 2) cerebellum, subcortical region, 3)
cortical region. » % 3-neutral-ways DHELETDIH
whigME RS D, TOLRBRENEET B
DIEERIESECLBEENEERLEL TS, 22

T, BEREFEERTCE, ) B-oRIERER, 2)
AMEES5, 3) mid-pal. -fascia, 4) pre-tendinous 72
B (F) 8, 5 . 2). 3. 4 -EERFM
Z, fREHEMEE, gL, 6) ZEEEEZRL
TOERMEEMEAES( L EsEz 505,
LiAEREMCEL, £, 2). 3. 4)-BEFE
W, BRI DWW T, release THHI &4 5H 205,
B L D /I7% voluntary action 3 ER{E T 2%
51X, MR -transfer, desis ' &% EREL, REIL L
TRITHICHESE» DME TR, Rk &8 i <,
%7z, WighcHERSE 7 oy 7 facilitation FRx £ %
BARCEEROREFEFNMEML, & (B) zk
FUEBFMALIE I 2 THRABREEZITI ZenEE L
b,

U, FHERE, BRZEOBBCOEHE L2,
w E6

g M LERZEVNH =& 8
@ BWEOFER, FOLICIRTHET D,
@ KETT, BOERENOSZUHBBITROME
ERBEEEFRELICS VL ERWL E THHOBRREE
W EWHED, BTSN,

m % EEHEFRREEAR HB BA

REB®Z2.0m/l 3 3 FFER, BRITHTL, #
mECHatsHEREL, BHeEISN Ty —ADA,
EETW1I%7 ./ —VEBERBRCEALTBD X
¥,

| % BEEARRREEAR Hb BA

@ FERME, FBAIR, Grillar block #wTE D
7.

@ HEEOMEME, BOEORM, RELrRXs
wED,ERLTBDET. L, AU —J%I»
BLUWNTHE, BHHOBEr»RYVBETDHY ELAD
T, 2.0m/l CH VBB AOGHT I L SEEET
T, AL O— s HEHREALTWLS bOR,
MOBRSREr EEZoNET.

7 EEER (HROFE) L 3BRBREMDR
ﬁ

LERZEREAR 8| 2 L3
£ B % M
# £ B =
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" g =
X F OB A
¥ B 2|
LERIEHREEZEY) A CY 2 F # %

F—varEvy -

(B8) %R, "JEE4%BRY Wrap around flap
BICLARIEFRET R > TWwaAY, ZRE TIiT
%o ERE R L BB £ ARSI £ S
FICEHEL, £ OFAMEERETLL.

(KM% L UHE)] MNRGBM4OELD 63 FE
BHEMC & VBB L LEST, EERZAETH -2
105110 58 TH %, MERIL, ERHEN 4 B, ERHERT+
N, V, I, P, F 64T, BHAEHME 1EI»B»
5RE22AFHLETH-. IThSDEFOH
HoORRE, ADL R\, ©vF7, EFEORS, K
&, FEOFERRKA, MEE DWW THRELL.

(BR) MEOEERRKE, EFEMNTRE1H,
Al 2@, AAl 1 BT, EHENTRE LR, B 44,
A1PE %0 BB F 2 EIR %R L7, Switching
WEBL TRREECYTY#ib sz wds, N, V, 1,
P, FoAnENn T, ADL ORETIX, BHEREMT
BEEE, B2, R3G), o - AT &c 14lLi
D, SEEEEHER T - T ZzAZTRIPE >
7. EVFHRARBENLTW., FEEXDLEHIEZED
THBEDOUEEDY, ErT &L, KT¥&E3 L
WOBEH R L, BREMOSHRHMEOHDIE

FE#ESSVEECA s, ARESIXEE L.

(Bg) FEoFlEL LT, BEEBCEERZL
BEOCGHE*EB/LI S, ErFIEND, BOK
DFD D, FMFELTLTEE, £BOR2D
BEEL LD TEZETHEY, —ARBESELT
BRGEEME I Z L  BERICTHE, BEOFM 5L
FERH T oL, BT Wrap around flap a8
BLEZTHIN, BERTA 70—V r -k
2HBEEFEL» o7, MEOKEBFIHEFCLNE
Wekesztotb, IRF ETE, BBETHL
WERRAEEEZ oNnTz,

(%558) 104110+ BHRAEL, FEOR &, ME
HEHEsMI U,

§ BFFRWMEOBEETM®

RERFRENAR B F ¥ —
BB H M
W E B X
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AHERFERTMEMRRFER £ A B %

HEFEENC L ETHNR L FRC L TRLEEY
MEBE*E®, s niHedREBEL LS, &
@A & 0 RHE RN L 7 TERI T F o v Tk
HEEFfi L 7D THRE T 5. 2RIBMT, £4F, &
SETHD, FMREFTIATI»A®S53F7 1A
T2 F 9 » AT, BRREHEE I »As 16F
1048, FHIET »ATHH. FMAKGERFER
4, 5 B neurovascular island pedicle graft %*17
wolbD3F), HEORBEOD LD 14, subtotal
pollicization 1§, toe-to-thumb transfer 1 |, wrap
around flap 1Bl TH %, EHEEDHS\iz MP &LV
NV S BRI £ 7213 wrap around flap %,
PEFRAMLH 5 i3 CM EET v ~AYIEcid subto-
tal pollicization # 7-{3 toe-to-thumb transfer % F
MBI & LAz, MERRH ¢ 1 B follow-up o8Ik
Z DREERHE > S E W, ©r FIRERFM, &
F113EFFFMRT, toe-to-thumb transfer 23, 2PD & &
¥, moving 2PD TiERIEMBRFTH -7, HE
T3S £ 817 - neurovascular island flap 2 8 2
7 o REFISEN T, SV ROERIERHITIIE
BEOBEMTOATOHRWIZ b b6 T 2PD DO
BHRLWI LREE SN 5, EFEM® complication
FLTBHEBOBINSEES 2 iR oz, toeto-
thumb transfer # T3 AR DT 22, wrap arou-
nd flap FITR g PHARABESRoN 5 Z L BEHAK
FHLT», B8 fEBEsHET 2 L, BRIE
Moy FRERFRAESBONTVL S04
VROEFEMNTCREORRRBESPTNSLI 50T,
FMBFHEERT 5LB0H 5, toeto-thumb trans
fer WEMEBLOMESHEFLLIZ LR {2V, wrap
around flap BHIHOHEERE I H 20 RENT
BY FHBEICOLARSAETEZ 3, TLFRLOFRD

B GIMRERAL, 0, BESEERLUERCREY
NETHDEEZS,

w OES8

m & RERERLAH WFE -

AR TCEREM TR IR, BT540
2%, HEIBERESET LLENLVEEL $,
Wb OERMBIVID, FEHEERLrRET,

9 BEEE#EORRE
FHRVERRERBEAE B R F A
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T EF F N
WHEZS
FERNFCEBEL Yy — A E R B
RHEDfEMEIEE 2 Al R & L GEMRAZEL, 20
BEAER L BEDRII DL TR 21T o 72,

(RB & UHE) HEEAESHT 10§, B EHKBE
12 B, BE#EEW 56, neuurovascular island flap
transfer (LA, NVT) 6, toe-to-thumb transfer
18ITH 5, MEREHRMITIFYE 2.5 8, FHES
W3BFTH5,

BEREFMEE e LT, FUfHET I X 2 BERIE,
2PD, Semmes-Weinstein 5 X + (LAF, S-W 7 X
k), BB SRR, moving 2PD (LT, m2PD), sand-
paper 7 A b, RREMEERE & L T Porter’s letter 7
AT, P-L7 R M) BLUEESEFET A+, SCV
BETREOBERESEIL .

(HEFR) BEMETE, BEASOBRGHOEHE
H 5L, WEEGHITTH K, WMELER 70%,
BEEER 70%, toe-to-thumb #50%, NVT #/11%
Thoi:, BEZEH TCHERKAWTEHEME LN,
NVTHCBWTRBERBER>T W, 2PD &
m2PD Tix, 1#1%vT m2PD A3 2PD L /&
Ex Lo, MERSHSERBIGAVER*RL, %
OfMDBEE, o DWifE% & o Tinfz, S-Wtest T
3, MIRLESEEC normal £ RTENS , Fofh
DF T light touch, protective sensation DA 8
HoNTz, S-W test & 2PD iz i3 B IF O BRI
fBp3d o7z, P-Ltest Tid, 3AIEEDS 0 % & D53 10 4l
41.7% % S5, BEH, BEEF, NVT f, toeto-
thumb fic & & 4, BAIEE 100% D 2 Bl & b iEE
BlTH o7z, m2PD %4 mm AN ORI 40%LL E
DBRIFRBBIEEE b > T/, P-L test 13 2PD % %
U m2PD & & b B OMEMBEFR A RS 2. BEEF
T AT, BREESHCRIFANE L, BEEFET
Z b & m2PDT O THOEBIBF 2RO 2. 2 D
DOHEETRBIGED T Y 3 b, HBEFCH
WEBERPERPHREBRULY, KSR VE/IE
BVFELTRUIS W3 ER L SN,

" OE9

B & ESREIERKFEERAR BR R®H

Neurovascular island flap transter 5|0 E 1@
3, BlESERcaALNLY, MESETELALD
EFCHREBBIIHEEAL T2,

=

HHBIEBROMEK
REFIRFRTARFEHE £ &
B A
kB
[Tt
&R —
&
A M
[ TIPS
BE 10 FERITEEER U7z 34 B 35 S5 DB - YU RS
WA R MR - RESEHITHRE L 2.

RPN T 2 BRI 1938 TH D, IPEEL ~
N ORI M (Volar advancement %% & ¢y)
11 48, Pedicle flap + Neuro -vascular island flap
(LAF N, V, 1, F) 218, B#:E475 45, Wrap around
flap & 116 TH o 2.

BEIEGIE, 16 BB D, 2 RE9FEEER, Tubed pedi-
cle bone graft + N, V, I, F 6%5, cocked hat % 2
1, PFERRY 2 8, FHE MM 138, Pharan-
gization .k 5ETH - 72, MP BEEI L ~ L Di8ES &
bEh ol FOWEOMADORER, BIEOEGEE
B, thigBBoaH e R ERL TITo 7.

B - VIS OVREERE, TR D ORHER
FREzTAEE S, BFRURZIETHINRE,
TELMVBEESRINEELLIRETHY, BEEN
i, BAM, BEEHCSHLTLMOBFEEL D 4 BA
Twad, E#L O L D BERMAERY 2 OEFIC I,
—x#94Z pocket flap % tubed pedicle THw» N, V,
I, FEMT 2L HEENEAEL VL CER
¢%Ex2%. N, V, [, F8BIh 2L »FS% reor
ientation 2 Z o T ws, FIZRLRHENE 5
DT, BENCIBRELZZ2 b0 cE2 %, BB
w4 5 HE T, Microsurgery % 72 Toe to thu-
mb, Wrap around flap {23, ##EH, BEEICL
THEPAICRWAETH %25, Donor DEEM % £ %
ZEEFAOREZNS D, BIE*ED L EEIETN T
2, FeRoBErE L. FENLZBEENEETH
3, BEBROA A ESDLNT, XMIUBEXT 5EE
LRSI LERH L. IOARKE, v/ 70 —Y 2
V-2 AREEROFEE®)E IV ER—
va v L TFMAER T2 LENDH S D,

w B0
" M REERMKFEERAR RS T

neurovascular pedicle island flap ®#%%&, donor

A
FEH R BB
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% IEP i sEE O FHE Rl & L7358 & B ER
DOBERHEI L L7234 re-orientation WEXHH &
L7z TL x 2%, FASR UHEEL 5 DF A8 re-orienta-
tion WRF & Z, FELRAUKRICPHERAEA LT
BUET.

B % BEFIRE MA &

W0 ELEIO N, V, I, Fid, BERAL 9> TXk
THH L, BAFFHERAI (EPmEaEn) &
DE->TETWE T, 8% 2Hic Reorientation A5
BIoTBY, A—HEXE,»SF-TL A, B
WELSHIFEER D > THET,

1 BIEYKICH T 2Bt FROEHAK
LERZERNE & *
& B #
# £ {8
% pd
5 H

E%%ﬁ%[@%‘u/\t“ugz 2 T f&

BEREC LD F2EOBER 0%BETTLLE
bhTrbh, TOROERELDEOBEFREELE
EashTsk, 50, #EBREDV EDOTH BRHE
{EEMERITLERC DL TERRAE LT 720 T
HET 5,

RBFNFE4IALIVBHE3IFEI R THEE 24 EM
W, METT - L BHETNNCE T 2 BELFER,
FBHEMYIMIC L 23D 76, LEBYMCLZbD7
B, 3t 14 BT H - 7z, S Bl RHERHYIIREG D 4 7H1
BRBUERE LTz,

R FHRES 24 F 205 53°F, ¥1939.35, B
F AP, F3F. PIMEREIME 6 B, BHES
£BHO 14, YL ~iz MPES#ET 4 6, HEER
24, CMEH 14, FMx TOFME  primary
pollicization 2 5 EE 4 FETH o7z, HERZLE:
LRGP TESMMIZ4ES » Ao 114, 58
FETHol, 1PIEEERBTETH >, MRRHA
OFHE & LT (1) FILRHEOBSa#ER (2) &
NIEE, €U FEE 3) 8Bh, EvFh ) HE
(5) MBEHE O (6) Picking up test (7) BEH

D
=
=33

-

Ak 11

277

EEDO TEER2HEZ L.
RHEXTIEEN AL 72 4 FEPI MR b REFTHE
SETHESER LFRL, BEOWMEELELE
BT# -7, Side pinch @ &%k 1 i 2 R I5E0E
G R 545, ADL £ D REBE*HFZ $FRBIIC
BRLTWE, E2958 L CM BERRE, &5
BB E - —flix, FEBEOBEES2TH T
ADL ERIEDE - 7.
BiELFMof &R, E¥ELBERE U R
BB 2 B OBIEOBERMSAEET, MOBFHECLNE
FHHEELE S NBIFRIER D EAMNAIERZ L TH
3, #LTHLOBERETIRE S 4\ CM BEE O FE
DB TH 5., RHECFMBERNOES, BE, ¥k
Vb, s EEREL £ ER T SENR B
BEELEbh b,

w OBl

H M AHERESRREEEAE KBF X
BB s N RHBIEMI R L DT v, REORE
Bt & AR T 7228 intrinsic OBEIIZa A TH
z 3, EDC & EIP D881 —#icLTWwa0», %
LB LTWwEDTL L DD,

2 Matev izl 3BIEERE

EEEMAZERAR B ¢ % —
B OE =
) =
b B O E
w F = B
t B % F

BgVIsTic 3 2 BRBE & LT, BISMEER AV,
PEELERT S Matev HiZMisEBEH LT,
micro-technique % LB X ¥ 32K & & original sen-
sibility 2B T2 R HETH S, bhbhid
1984 £ 11 BLARA S ® 5 Pl fifT L7z, WIRIE 4,
71, EHid18~59F (34 &), MR izEE=A]
ABEE#A, B1EFHOK, 1mm/HEEL, 2
B BBEBE AT o 2. 26 mm~30 mm (5] 28.2
mm) QERSB/ S NIz, S, hsDER%EHR
L 7-. follow-up i 1E W04 A~5% 1 » B (F
B34 28) THD, BR, 1) AEILBIMRION
HEHRELTBY, ZOMRNTHEEENZ Lo
7z, 2) SHEAEIEAIT 5%, E/IT55% L HB
Tz, 3) BB Enbloc Db DREEX %>
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Twtedd, B, ERTESEH CREREsED sni:,
4) Bh, v FhuaxksnEs (ER) oBoniy
DT, BALLLT80~90%EBIFTH o, 26, A,
D. L. E&<{ERALTw:, RELLTH, BL, &
ERFOER, AEEABLPEVLOREERTE LA
b L, BEEENE, B2 THEEOSVBR
BLSis.

W B3

% M BEBRMIRERE FITHEE
DBEREAFEOMERHAL S EELDOTLE S v,
HELRRLACHELTLHDTL LD >,

QEREADEBEREDEIICEREETN TV B DN,

I BEEARBLEZGBREFAER (Joshi %)
DFER
LERRESRRERAR K

%S
&
F2)

Vi = (-

WO B HYWEHR

& o M oD of

& Do o i
>
B

>+
I
> H o BN A

~

J

B & M E
ol

M}

EF 13 ERCYIRE RIAIEBRL . ZORR
BYTEAHE 3B A EES L, BEETE LWL 108 Al
ESLHEOEBO LD OBRMRHETL.. BEHE
TREITLZ DR 18RTHS. REEORZB+4T
HoH0, RiErHET 5 EE Moberg @ volar flap
advance TR T ZEFICXTL T, Joshi i 4 Flic
MP Mg CHRYEE ML, KHFrBRe U THIE
& ¢ 5 RHER AR ME ZT SREFAERN BT L
7. bbb BEXSHL~VOEET, 1.5cm 0%
B R RAEH s LR £ 23 Flic e T U7, BIRE#H
DRER L DE U ERMRIBICEBBRE ¥ BTL b
O 5 PlOEREHF OB FY Tmm THY, RigH
Bl o DMEREAFTE B 8HIOBREFRFOFIE
B 15 mm Th ot BHEFRF— KBS E % ET
L b D LLEITH 548, BIESEREHRES 12

EFI Tl —BERFEXEL CERE v — L, TR
KABERITL., RARGRCERTEACEL,
BHO 2 S#50E 2mm 55 5mm Th -7z, [P E
DRI R 107, B 62" Th o7z,

I microsurgery DFEE IV, KEOBIEERE
EowmEaNTHS, ML OBESR, FitsE
URFTREGEVZEH, FEETIMESS 2 L
25, REHIVAVOBBUBOWTEER I LR,
BOOEAMENTELILTHYD, #D-HCEE
EAFDHEDBERTEEI B ETHETHS
CEZ, bLONEBEEEBITL s, IPBELD
Wr{i i Tid wrap around flap £ toe to thumb
transfer R THH EEZ TS, F-HFBLN
NOBBT, FIECERIENHZIZL b S THE
BEBESN T AHTHRIEORIEMSHEIL: 21
5, COFIRBEOEEOBREIBOLTEEL I L
W, VALV EREERBRIRT 22 THY, micro-
surgery #FIR LIS T RTIVWEEIRTRZLZ
FRBRT, DO rVWERESBRSARTA
Wi s,

m & LEBRARESRRERAR RXF #XR
WP ik, FRIOKMRIEE CHNITE
HEET—RABEE . RKICERO» BREHR
TEBY, 0L T RERED 15 mm~17 mm
OEFRETHERETAHNN—TE L, BEREAFDER
SRR IME RO FRHTE O EHE MP B2 307 /E i
fizx U, IPBEER# 10Tz & 5 5. MP B3 58
EENC L D REBET 525, [P BE AHREE R
LPRTLoTHE DEMGE Ly,

m % LHBRRESRE AF #X
EREFORENEOH TR EALKEOHE MR
—RNCET 35238, 3 » A%RACIIEEL TL 5%,

B 0 NGERKZERAR LY B8

osteoplastic 2 HERDEFIEM X neurovascular
island flap #B8ML T HBEEORNSEDEB L
Bhimyy, wrap around 73 FOIEE&C  inter-
positional Ak e L TOEBELZSERTE %,

4 Microsurgery * AUV -BREHROMELEE
FURERARFEL/AR & # X &

—120 —



i

neE 3o

o RO

b
N oo X

"B

o oE g

bhbhd I £ T microsurgery % AL THE
LI RSO AR ERREUE R L7z,

SREME 1 EU RRBETE L 24§ TEHF
BEEHEME 302 ATh 2, EHOARIF dorsalis
pedis flap 3%, wrap around flap 4%, hemipulp
flap 10 fl, toe-to-thumb 7#IT#H 5.

S EEREIE Weber ¢ stationary two-point
discrimination (s2PD), Dellon ¢ moving two-point

JLEEAF EFEER S

=

discrimination (m2PD) ¥ & ¢F Semmes-Weinstein
esthesiometer % F\> TEHi L 7-.

Wrap around flap OB EE X 3ES L H s2PD
{2 15 mm LL_E T, Semmes-Weinstein Tit dimini-
shed protective sensation U TOBRIETH -7, 2D
ERIEHEHOSCPD AR 15mm U ETHE L
%, recipient nerve & U THEEMEREFA VWL 2L
HSERLTWE LBbh. %D 21Tk Semmes-
Weinstein 3 toe-to thumb @ 1 #%3 normal T#h -
7z LAk 3T diminished protective sensation
VARV TH o, s2PD & m2PD i X EEME %
excellent, good, fair, poor > 4 EBFE = o 1J T 4
% ¥ excellent: 3 14%, good: 9% 43%, fair: 6
B 29%, poor : 3% 14% TH - 7z, Excellent & good
EHb¥TSI%VBHMETE SAREEYRL:,
EFcE#r 5 %2 - NF %54, recipient £ L ¥ do-
nor nerve O, it - MR B % graft OFER
BEOARBESEOFERRE» SHHL THI, %
OFER, BEE (2FLUT) *, BEEEL® I<#EH
THETRAROEBRIFTH DL, BEM
B &F % recipient nerve & L THW Iz b D, -
Mg graft OEBREZEOH->12b 0, i, HEL
ETHRBES IS FEALBZVERRTERLETRE
HEBEFEITRTH 7.

5 2470 =24 —(C)3BIEBRTOES
OXZEEEAR £+ # — 8
BHEVIN % SIM L~V 3 VUL T TRER &
Ev A 7 0B L ZREBRTOBTICOWTHEMNL
7z.

279

DIP #igi¢® Distal Third Amputation (GGRFEEEY]
¥9) T, v 2 ok TEERIYIE T hemipulp flap
7 OEBMEE AN, BRIV T mERST & B
HEOEG L7 5, (ERETIEL ORFREABTH,
FTd, BARARENOBLE 5.

MP BEfico Middle Third Amputation (HFrH8ER
UIH) T~ A 7 & Tk Wrap-around flap 0 &
IGTHD, FRLD CREMBITHLEL LS, =
D VAN TORKRILERIEN P EIFERMMNH 5 08
A7 DEICEEN TR, RENICH B LOBRET
iF, b, TOHEGRZVETDLES 2B, F
FEEHE o Proximal Third Amputation (HEES
i) Tk~ A 7 oETRERBITHOBIETHD,
RRETIWE—, BHELMOBESH 5.

A7 UEDKREE LT, v4 7 ulEficiET 3
RIRE, HIP, RATRHRZZ->TED, H—0DH
BE R —oBERCET 250ETHD, Zhb,
HERZAABHE BFRETTPHURTH S, =4 70k
KA DBRINHERBESPIEREDZR &R
EFM, BEHNIZHENTY S 2 L 2 BIEEEMOM
RBIFUC DT > TRHEFHICBIRETH S,

W45

g M B$k%¥%%ﬂ BA =&

i s FHED mechano- receptor DEE LB
FoNCKAURKELEZTHLVDON?

Ty LR > Twhid, toeto thumb transfer 7%
EOMBOMEBE M2 BEFE L LB LGS, 9
DOEEWIE, BOTERANDH B LRI 25008

6§ vA470HY—o% ) —ZCALBEBRRK
FREVERKFRENR & X %

F H# #
X X =®
X B i @

BEFI 48 £ &5 FE 2 @ free sensory flap 12 & 2 /5
BEMET>TER. SERZDIBD 4 FlicDnT
MERBEET> O THRET 5,

24 Bl BREEDICHEET 5 &, dorsalis pedis flap

7 %, hemipulp # 6 #l, toe to thumb transfer 4
B XU wrap around 7B TH B, FEEBL BRI
D 2 Gl < 22 Pl ABHREXIET, THES I
31.3F, follow up HARiX 1 545 15 6 » B, FiY

617 HTH 5, #D&ER3 1 1. Dorsalis pedis flap :
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Y45 S-2-P-D iz 15 mm, M-2-P-D & 14 mm T&H -
7o, HBORMBERERN & IE8F £ D HV720 instability
THO, 6FITS»OEMFERMBLETH 7z,

2. Hemipulp flap : Semmes-Weinstein test T
SEFHTC diminished protective sensation %75 L7z,

3. Toeto Thumb Transfer . Semmes-Weinstein
test T green %5 1§, blue %33 5l & M BIF
Kb ¥, 5 IEREGN 24610 H -7/, pin-
ch & grip power & & B AID 40%HI%C & ¥
o7,

4, Wrap around flap : BE L /=50 K858z [P
VAUV 4 B, MP v ~vs 3BT H D, Semmes-Wein-
stein test Tt 5 F»s blue, 2 #i3 red (loss of pro-
tective sensation) T#H - 7.

sensory free flap & & 2HEZMD S 5, dorsalis
pedis flap & wrap around flap % radial forearm
flap BEHF L T S HEH WA LT &7, —7F, hemi-
pulp flap & DWW TRIIENBICEBSIR SN T VL3,
wrap around flap BREFNWICBZBCERI SN TN
2%, MPBIEIEN & TR Y line »:EZ 2. 20
/5, toe-to-thumb transfer i3 & & HSELBEAY B BB 12 BREX
T % % composite graft T#H 5,

1 EeLBRCLIBIEBRE

LREMRREERAR ' #
ARHE #E
£ B # B
Kb B =

BE 0 EMCREBEM 2T >7260FD 5 5 37
PlrEEMRE L, BERBOBETM, FHRR, 8
HEOWMEEXRELER, YRFONBBRHOR
B A COEENICIE U FIMEIG % — S RET 5 2 £ 68
Hk7:DTHRET .,

neurovascular island flap iz & 2 HIEHEZHIZ OV T,

8 Pl EERZ L . BUERIE 454 » A, 2PD
12 20mm B E#s 3 BldH o7, switching b REF
T, #2&7HMiE precision sensory grip AT 58 2
B, gross grip 25 R 44, MEEORMBNHE ST 1
B, FEVBTSWARA 1§ TH -7z, Moberg @ pick-
ing-up test ZHEFT L 2EIR T, AENH 5O THHA
THEIEIEERED, BEITR-EINEL, Ly
YBABIWTE D EBRBEFBB B <, WD re-edu-
cation DLEMFB/REL 2,

Bgfenic 2 v T, MP BE v oL o UK 8 4, CM
REET L~V 1 B> opposition, pinch, &Y ERE
NI, 1E e A EH subtotal amputation ) TH
EIBEREIT-Tuwihy, FAEBEEOE S,
BIgOTEBE P AR TS 2 EHITIE, BF 3R
Rswl, Ok COUsBROE T2 RBL 258
erEHELT, ERUEEEEEbDTEL o,

EEMECO>WT, MiF6~TmmEEL, %0
T~ B TRARKERY 2, FFBTCOERR
F8#914.5mm T, EHEFTIE 8 mm Tho .

INSORBHERLD, —HORE, & A&
FRIOZEOHE, BRESNIBIEOBESIZILAL
SEEIGES ek ADL EO 2 o EEICIZER L
2 EDSEIBAL 72, conventional R EEEDH & T
BEeny, AWML T — ) iE, microvascular @ # i
HLUT—BREBVWIEEZAEEDTH, ZBETHEL
LDOBDH B,

8 YIWTEIEBE—&FHAOLLER—

BHBREMFERAR 8 K 4
f & ¥ E

# £ B B

H $ F K

AT B =

S B B E

LHBREREENAE = B B T
LEERBFEBAE B OB

BEFD 44 F & 0 RAE & CRAMBH BV ERT &
LT, MEREEMER S EREBMEEIT 5 12k 2 RE
radial innervated cross finger flap, % % >l neur-
ovascular island flap THIEBE*1T-7-FX LV O
ERFEMT (LT EREM 2 883) 22 F, Wrap around
flap (W.A_F) 18 F, pollicization 12 F o AH# 1
FEUEEBLEZNERIIBF (FnFh 15F, 13F,
5F) WD MR RERS L - BABEEME
1FEED 15F, FHAEL »ATHo 7,

(i) ©r¥ih:gEfkTkdiz. Pollicization &
B ¥ 34~81% (¥ 50%), E/RIBIE 43~100%

(F71%), W.A.F.40~108% (F386%) TH -
7.

(i) #7:EAtTKkD7e, Pollicization 350~
78% (F¥3 64%), &Rt 20~106% (72%), W.A.F.
50~109% (95%) & W. A F. MEn Tz, (iii)
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static 2PD : Pollicization {3 1Z iZ8E/A] & FIf2E » BT
TdHoteds, ERIETIE 0% 10mm L EDRTFE
THY, WA F Z20mmUER60%EELTRT
Hoiz.

(ili) BEHKIEE, ¥ Y, paresthesia | &R
Tk ¥ E L & paresthesia D7: DRHEFERANEE s
72 1BEED T,

(iv) 758 : Pollicization 288 b X <, &g
W.AF. L0 REBIE» o7,

LLE X b Pollicization X AREEM L D 5N
BERS N BBIGHEIGYH D, FFELLOYH
L TLHRLZ2ERENZ 502, WA F g4
BEEEARLZY, RTHRBCEBSRRAE LY bE
%8, paresthesia B2 WIZ ENEETHE. C o F 7,
BH, NER RIFT, 3EEIR 2R Pollicization i kb
~RE BB, FERGHE VL THNITAE R EE
THEREDOAHRST, LB EITIEW b first choice
#2235, Ly L Donoric BE D&M, BEEEED
BUREEZERIRETHL, ERENINETRR
T, Donor DEED V2 W I L 2B BRFICHIGE R
5.

§ BIEUMICH T 32 KEEREOKRE

REERAZEENE & # X A
¥ H R A
E A ¥ X
AAR B —
oL E #®
® I oE B
& F E Z

BEFD 44 S LIRE, BRNC BL CRHEBBM 2 T L 72
FEGNIE 58 BT H 2 43, S[E 7 DWHREAIC D 23w L
TeDTHRET 3. EEFHELB/ERI conventional
72778 19 B, (pollicization 7 4, tubed pedicle bone
graft 4 6, on top plasty 6 %, ZLEHT 1%, cocked
hat & 1#1), microsurgical %75 158 (toe to
thumb transfer 4 ), wrap around flap 11 &) @&t
UBITHS, MERAREHWR 1E~1948 » 8
T, conventional 2 BRI AR 8 &
1 » A, microsurgical 2EBH%DFNIE 3E 4 48
ThHAD.

IR % FFB OB 1/3 > 5 FRER, hEZD
K 2/3 05 MP BAET ¢, E&iE»o FP Bz

281

DIV, TNTHLOEEMCHT 2 MED
pinch 77, #), MEB L HEE W OEHAEL, con-
ventional 7% microsurgical B - Y
BET LT OREENE LN,

1) HEEOFHK /3 LY hiRTOBEERYN T
i pollicization B8 BTH - 72,

2) TEEBOKRM2/3HS MPEE: TORIES
ST HEEYINI T3 on top plasty XERETH - 7.

3) EHiFEL» S IPHEHE COBBAERTEH TR
warp around flap S EHTH - 7.

SEOERAE IR U EORESE Sz 43, con-
ventional 7 RHEFEE L & microsurgical 7 FRHEER
BEORSOBMTIRESLS DT, FHEDRERIC
ML Tk, FHEOYINL ~n, HOBOBRIERE, B
FE0M, F£4, BE, BRIV BEBEORERYE
BT AR CRENHIR TS LN EEEZ D,

10 BiEERNAREEERCH I P —ELVEE
BHEED & DL
NIRERKZERAR W B B
bbb FIERR ) BRELHA T &0, 8H
BE I 600 BILLE T, SHEUIMBEBRES 111 EHT
bHot:, TERYMIL S, FeyI¥id 53T, £
Flixzh e 348, 18T, zone 1131048, 615,
zone 1113 9 8, 13#5, zone lllid 4048, 34$ETH-
7z,

zone I {07 Tif nail transfer, hemipulp flap & ¢
@ microsurgical sensoly skin flap 25 2 & 112 23,
BEERED, Jhs0BRMNC BN E L URs
HEBR T,

zone II & VM Tik3| & R BB BB 1S
WS, vein graft i 2 & D BEETEERIMNES , IP
RESBESNLFICRAGBHSRELZRL TR, 20
EOBEREM L LT wrap around flap 255 b & Vi
P T SR, on top plasty &t K aSEH WS 4L
205, LWITRLBEBEBECE - TL:,

MP BB#i % & ® RS Tt pollicization % toe-
to thumb transfer »S5EIG & % 2. GEE» 5D osteo-
plastic %3 fHEMT 2 neurovascular island flap it
HEB L UEBFNCE D, BB EREE ORI
BeILhoBI®sN%Y, degloving s fa8 i
FEEEEIZA Y 50 525, neurovascular island
flap ® wrap around flap 7 P2 X A HIEOBFRE S
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BT, ZmEE dorsal pedis flap LHEOBEN T
& 5 5 TEID 5N 5. toe-to-thumb transfer i3 HIE D
BECHETHRO S THAEN: LTRELEATY
35, BESECHN, FERNBLUVEROXIE, ¥
FHRBETLT L HER TR, /NEO MP &R
2o 2 FEFITIE MP BIET &8 L THEEEL .

B OB

! BHERMKE TN k&£

BREUMICHL THEEET 2 ZLKBRDE %
BooTw3, BIEOS| S REIBE T, HBHREE
WD 6 DT &/, Wiirknl t»ng
W, EEERITREIToTs o,

m % JNEERREREBIE LT B

aoulgim amputation TRB->L » 58EY, I
FHRE S EEIPNTHD I L%, K3
BN THEBEEETT 2BREBELE2EERLT,
HEZHRCEIEA LE 0T, 2HNCHRBEET
%5, WiEEBiE neuroma %z ¥ TEARETHETL 70,

A—FVF4AAvvav]

1 Causalgia REFRELHMTIbhbhOT7T Y
a-F

SERFEBEAR B OFE OE
B a 3
¥ H iz
¥ B OB ¥
SEREHEE N B OB OB
Reflex Sympathetic Dystrophy DO/RRE, EFE

LT, BRERESRRZCEEOSZHEILTHD,

25 i BiF 5 Causalgia BB B 2ER%
=R, EE, 88, BERNE, BRIZOVLTREL
7z,

R : B 10 ERT 35 PR RE, BemiRRiag 2
B, RAaERIaG 16 ), st 5 B, ABEETE S
5, EEBITEIF, FOMmEREHE 2, glomus
tumor 1%, gangilion WHE 2 TH-7. e
major reflex dystrophies \ZB¥ % b ® 104, minor
reflex dystrophies 25 81 TH > 7z,

WagE BYEREL LT, AT OA Y, #ER, 7y
7 2#x5, % LT psychosomatic factor %% Z #iE

W L RO EBIEB AT % Bensamide % Sulpiri-
de (F7=F—N) %5, BERERHALL.

EYEE D &13 Excellent 2, good5, fair3, poor
2THoN I%A VKA I &) BIRMEET 7 0 v
2 %4757 b DR 7 Bl poor A5 Pl EF o T,
Z 15 iE major causalgia Do L Bbh b, FHHE
ETREERRE, BiEE 6 FICITY, 4855 good LU
LTH o7, FERAEE, AR L TR T BT 4 B
poor Th-7z, BHANEEER 3 HI1Tv> 2§l good
HMETHEERHE LY BV LI ICBbit, 1EREMN
1 1ELLEEER R T2 b0 35 Fit 15 flic i
LCED, ZON1PIE BEL L BLU, BED
HBERFTH S,

% & & : major reflex dystrophies =34 % ZhRH
GBI v, minor causalgia BE L BRI ZED
B BEAEMIEIGL TV 38, FHDHTHLHDT
BiwhrBbhi:, bhbhOEEL2TY L, E
B¢ BEDOEBEEAGRSLEUECERENS. D& D
CENERB»ZDHD, SEBROEBRIBUARE,
HREARIE, SRR, case worker 2 8 F — A7 S0 —
FOIQLBTHDH BRI

w OE1l

B M JNEERKE (L% B

51 %, ZMETHWF O dysesthesia 2872, WFEI
glossy TR RHER L, H¥fED PIP MEHOHED H 5
ERT, HPiEsA/MECBREETSA NN, BE
<4 CRP : 0.3mg/dl, RA(—), mit:64/H, IgG
1816 WHO mg/dl, Bl 112048 L LR LT
7.

Wwh® % Raynaud 5§ & £ 2 541, RSD L &R|T X
ETERLIE,

m & SEREREAR BE F=

HgiE@m Y RSD oyIMiE# R —EL T, bnbhn
OHFEHEE L TWwET, bhbhiz Bonica DO
ZEBLTEY, »R ) LABELBRE 2> TOET,

B o INGEERKRE LE B

RSD xR 2 2 3 EBMCRREL, BETIOH &
V>, stage I, N T@FIAERBSERL TH, 6L Y
DB USRS BT 5, I FIEEER R E
BE, KEOBOLEMICA D, SGB & &7 THR S
T 5,

— 124 —



B % ZEARFERNAR EE =

LWHFEEOHBERCERL $7. S 172 RSD
DEFIHL <, LV BRHRERETORETHY,

FNHCRSD DFECDH A Db, EBEFCAND
NEELEZTHET,

2 Reflex Sympathetic Dystrophy (RSD) (Z2x4§ 3
BARABREBROME

IWEORFERNAF B A £ —
r # - 1
B OH o
F R 2a—8
® B E M
W x 4
P~ S )

2 mEYEH: T RSD 14 Bl st L, Poplawski & 0%
& LRI ERE (IRA) ¥ E U THIR R 1TV, B
TR0 THET 5.

NREIEEI0F, A0 UBFTES I
46~T77 FTHEHST.2F ThHhAH, FREREL TREN,
RS, BEAR & OSEL 12 BT, BFRIBO FMTH
14, BEsS 1 BITH -7, Lankford DETIX
Minor causalgia, Minor traumatic dystrophy #3%
NZN4BITE I Stage THREERFH 3~125 8T
57 2%, hard edema, ¥iE, XEELEEES
Stage 1A 10 Bl & B> o7z, R 1~15% B CFH
415 HTHY, REEATAIOBEEE EREREE 7
Uy 7, SEEEEE, ATV MRETHo.

IRA {3 Poplawski ¢ Resimen iz L7z 53 2~10
B, ¥#56.2 @AEfTL.

Lankford @OFHEEIC Lzosvy, & - BELZFED
¥, AEIREIR D 72V Excellent &5 EHRIC T UIE &
AERGL %W Poor £ CSEMWCSGREML., £
B2t Excellent 3%, very Good 3, Good 5 #l,
Fair 14, Poor 26| T& b Good LI EAS 116 (78.
6%) TH-Tz,

SHHEE LT, BIMEC X 2%FE 26, AREm
16, B& - KRSTES2HICHEREL 228, Wwihb
—AUTEETLORE o, BREARFIZE1HE
B IRA » 5BRESEIF LT, REREFR T ES
#, FEBHRTHY, MMPI TRRMEFTL 72 2 iz Hs
t Hy 8BETH Y, HEEEILE S, CENEXROD
BR5 358 < R & iz,

283

IRA BEELRSHED 2L, ERrBREL, &EH
ZEEEURCL, AJEERrREL, ERFEESE
LBIriEoT, BREIbIED 2E5FE T % Stage
1@ RSDFEFIC X L TH R ERELEZ >N 2,

3 AT EMEMNERE (RSD) L oEBF IO

T3X704 FHBARABKRARBRT v -2 <
ZPFalL—i 3k

TARRELSE & B ¥

k3 &

x

na

KERTIMAEERAR R B
il
B 2

SR BRI R T 5 REETBRER SRR
fE (RSD) % & OF OFESE - IR - L TR T
v FHARFBIRNKBE TC sy —Y v =2
Ve v EBTLES B LD TERRMA TH
&35,

MR FREBG LEOE 64, BEI 161, #igiE
B1F, B ERBRG1H, F—rRy 2K 14,
SEIREERE 2 B, ORI - BB 3, B 14, FTEE
140, AR 4 FIOE 21 FITH -7z, HEIEEHE 16
F, ZHE 5B, F490 40~T72 FFEHy 57 F, RO
& D RIERI DR > R EHE S TOMAMIZ 2~18 »
B¥56.0» B TH 7z,

5 RETERIRAREFR U TREE BT L.
BRI 3 250~300 mmHg & L, 3AENZ R A4 >~
20mg ¥ 1%*var 4 20~30ml 2 EAL 7,
vy —YiEvotal—¥ g i 50 HHERBTL.
FgErS5EBEETE2E, 65 EREE 1O
BTHITL 7.

BR  AEMTRIESES KR - BE - BEST
B 5h, 12 B b R0 & N BEEREI TR LA
B epcHk, EHRE - Bk - FE - 0B L 26
THED L LREELS. L LEABERITINCHEED
WA E U TOAERNTREBRELT s OB 2K
THOBE» o7, HBITEHE 1~33B1FH 7.8 @T
bHote.

EE AEOERBRE L L TOBRRCETE L &8
EDAT 04 Rk 2MAEEHORBFHREEC L5
Tuy MR-V I FEOREDT =
Fal—YaryRlrfEoREnEzons, 84|
THRMEHERED NS X4V v MPBE 2 HIE L7188,

o= =
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1 BRI 223 ng/ml, 4 BERA% 240 ng/ml, 8 KiRS#%
163ng/mly BRSO D EoMF@E 2 H#FL T
Wi, CRBBRE—B~Ng x5V pnRINEn, B
M##EHERR 2 CMFRES N ThE b EEZS
.,

4 NRIZE B RSD
BHRTERRERAR B L
At
5 W
o
BHEBREREAR A K
RSD B3tk ADKEREEZ 6N TE . 19715
Matles 5 &> THE 2N TLRNRICLRET 3
ZENHISNE LR o, ENEARERTH
0, TOBEKRE - BBEIEADFNEHEANTIERICR
o Twad, bhvbiid, 2HONER%/NERSD %

BRLIEOTRET 5.

HEFILE, 5FLF, B SOLAT 225 LT

S I T
Z 3 HE SR

TENEEIRS, 2O 3R TCERALHERT S,

SHELIVELR2BOERLERYELCS, VAT
BREZD LM, =757 44— THELERKOS
B ERED I, RSD £ 02T, BERMRE 7oy
7, BEREY 2BMBITL TERL RIFEEES
Eole, ZRIEFLT, EF 24 4 FLFT, BEH
TEELEBLITE. 201 »BRIVERLSFK
DI TOEBPERTZ. VREAFERIEDLOLT,
ERIED SFEC T TORK - BR%2ZED, y—%
7274 —Tl, ELEROEREERD, BUHE
BEEEANL BT, LERO R-REBE, BN
HZ 4 (SSR) OBRERIT-o 7, FWEIRBEHEE
Ber RT3 R-REBTREE SR> 57208, SSR
TREMOEGENE»T, KEMHERORENED
Nz, 1 2BOERBREHE 7oy 7 TEAVERL
Twiz, LU 1 FEFEL CAROERSEE, E
KR 7oy 2 KTEOEAHE N DD
SRECOITTORAPES XY AR, BERE - E
REEH 7oy 7 - FEEEA T 0y 72170 ER
B—E—RTH5.

NRIZB T B RSD iR, RADFRELANTEL S
ERBREET 20, —RCTFHRIEBIFEENSE, Ly
LERI2D L) 2 FETRAIGERES NS, &72, —
EFETTT7 4 —PAOREBETEENER I 2L LW

%<, TP LV EWLIHEELH L. bivbh
i, FBRZEERETY, BEOZHO—BIcL 20
TivuhreEz, BEHRTHS,

woEd

B M HHIERARFRIAE AL TS

RSD {2 # > Tid psychological %ENHE %=1 2 =
ENH L, BRI RSD HBEET 2 2 L OMRT
BEDCRY - 77 4 —DIiFH, SSR(sympathetic
skin response) BEMTH L L Bbh 5,

| & SHATFRE BL &
Q=373

BHwiad 5, BERE (WETHE IR 5o
Bic & 2 EE»SO7 Fu—F2HALDD, BR
MET Oy ST ARFI T Oy s - FEFRIRRE
BT —ARGLCTIT2>Tw5,

@y 775 FIZOWLT
FKEREGEONNY 7777 v FRANBIBLTE
CIEETHS.RSD & L THESHICELEEREAT
BoNw 7797 FIZEERBLTWS S, BEMELL
TH» 52D L) BB T 22 L 3E#ETH S,

5 HEHMHEOET- SHORIEFEHRE~OME

IZ20nwT
%E%E%Eﬂk?ﬁéﬁ%g% 5 # T
"B B i
B KR OF OE
B X B =
B-HEEHE EFH 5

BRI FREEBRI VAL ARRETREZ 595, b
Db FHEHOANRCES L THiHEO—2TH
LHBEEMECOVT, BEREEYAY, BERETT
R OET, O, BREEOLWTRRET 7.

i, b TFHEIREROL 7V 4 v DBE
WKowT, HEMBREY V) F Y OBRIc OV T
FAEL:.

RERK 164, 5FOREERT-o 1. BEMBE
i, BEEEAICH- THiBE® TR L, FHEEFET
BBHIHEOE L T — AV OBAIRES, 2>
N AV FHTRRPREEHL, TORKS@GI /-
FAY b OFRETEHL.3mm, a5~ b AV R
T¥H1.7mm THof:, 28— AV M EHT,
FIREOHHT I~ BFHCHIEL Tl 38— A
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v EHTREIRMEARICEH L CA»W 3, 4, 518
@ CM BBV NIVICEL T, INSDOHRITFER
EBOMEEEIZOADRAATWL,

SE, BRELLA Y7V 4 VOEFIK 113G TH-
7o, MANCEBD W 6 BT, )4 kg
MR r BE, FEE2 OB ashiror:, —
7, HENC FREESBEERA L THTR, W2y
Y UE VL o THENBRIANEES T, 1
BT, ELEEIMBLL>THA VIV 4 oI #
BRRETWL T Wi, 7, 3#lid occult ganglion
T, MRS TV A OBEREETL, VI U
VEADRARESRA IV AV EREL T,

FREHFBCBESEL TV 3 EHBRHMRCOVT, &
EREZAVORRELLEREZ > e, FEHEROY
VU AVEBEREREOBROBEEELTREL
7z.

® S

" M BEERAKE Bb F-

FEOER FEBRL T 558, 52 PFREERAK
BT 2EAMNETD - . BEIENRE CHEMME
DI BT LIz p ?

B N EREEERAERAAR RS B
EFRFESOERATRBI ST, WETEIN &
T, Zhi3BREHHREOME, BRick D, TR/
HEA D impingement BB I B HTT, F 7Y
FrCERYHRZ AHE, HEEMESESL W)
IEBBLOT, Fcaswl, 23, M olF
HHRTHBRIEZERLERBLET,

B % HREEESKEEESNE SH 7T
BEMMECLBBmARY 7Y A ik B EE,
BEFTCRIZDOTREEL, ABROHESEOREL
FirtoTbRAaMNEEL,

B % HREEERAREERAE SH 47
BERMEOBRKEITEI S, 4, 510 CM B
NVIELTWAY, b5V ULEBERK SMOEBNET
w5,

6 FAEAEMBHSFEL ZHERED 2EH
REBIEMKFERAR X

5 i
F ¥

#
-3

285

b/ Q. S =
- X %

HESERE BT MM EEIRG e LT, g
R 51T 5 7008, BEMAET L BkaERAHIERE L
2 IR ARER L 72,

EFL S0FDEFT/ IR ILFHEHLTCOE
ERHEIEESITH 2, MR TRE L CHERET
FFTBY, Wk 2 » AB & 0 causalgia FEF/IH
WL, HREKEN LRI bbb o TEBIEE
Liele 0 BRHEN L e o 72, WIZEORRR T3, FH
EE BRI AR % & X &, RERAN TOER & € DEX
IRIE PR RIS I E B o &R, b2 causal-
gia HORAE AL O, BIEONIIEE o7 THE
ThHotz.

BEFI60 £ 4 A 25 B FMeiTL 72, EPHER
#7cm b7z neuroma ¥ &k, THEYERL
7o, W & D BERRAR 2 UL, 4 B cable graft %
Tok., ME—FREBOHLNBONLLDD I »
BEHLVBEERSHEL, BECE-> T3,

B2, S3FOBMETHFOERGHTH 5. ik
TEBISEROMMEBE & BFHBEM 2R T3,
Z OBARES L AR causalgia R TR
Lic7-®, BRI62 %6 A 30 Bio Ul iBra i,
HEDRENERERT, BLAFEFEERLTY
oz,

FIE 10 A 26 B, ERECHL THEBEM L EE
EABEMET 7208, ME3 »BE L D HEERY
HE L,

O 2RERIE b B B ERAEN 1S TIHRE D
wid ke slkerots, FORELE LTRBONLTAR
REOEEBEZ 6N 5P, e U TIERTHER
ML METT RSB IR BRI 2 O » ¥ o », IR
xR BEV LWL,

®w Ee6

B m NEERAY: (L% B

ORI CERE W & 3 EhuERERA 0%
BICHE L BRRSH D, IO TIRARRECOER
THITHEY, BREBEIZITRE TEE® dysesthesia
FRLPTVLEEZ SN2, REDER T vascular-
ized nerve graft BNEICEEZ sh 2 BT TL LS
.

B M ARG KBHEAR BO
EG 1 & FABROPIC L <, HRENGHOBHRMIC
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L A2BEEMTLH, BRBEWE 1 ETELSBRE
L, BRI ERHZERUIL T, BEEHANCE
L7, BE, 2EECEAL T 20588 REFT
b5,

7 IEHEBREWM%CREE L /2 hypersensitivity (=

L, IERELYEEL lateral flap XAV THEER
L7115

REEREIRRBEESAR & F

KAR

A 1B

5 1%

A H

i
N

T
z )
"~ B
SEbhbhix, 1IEMEEIC L 5 hypersensitivity
WXL, fEtRiEiE R YIBRTR lateral flap & D HIH %
FHELLIEAEZERL-OTHRET 5. EHIZ, 72
FOBFTHS. $THENE PIP MO BHIFEHE
YL 7o, MR THBSESM ¥ R 7028, RBEH
& D ARMBENCEE % hypersensitivity 2SHE L 72729,
YEMRZHEMmERZOL, Lol, RRREELT,
BN T LIRS oA B & REET, Rig%
HERTL I LBTTHETH >, HREEBCERT 2%
&2 UFMERITL . SMSME T, iR
EEIC A E % neuroma AHK S h, KEOMZIH
CBOBELLTw, ZOMEEEYRL, iRy
Wiim & A OB 2 BRSO BT EE L B
L7z, &7, THEAEONEIRAEEEES
lateral flap #FHWCHBEL . ik, EHFIHEEL
pinch b AJgE L % o 7z,

[ S I
NO® O > o > M

e

8 I—LRABIHICEHLAFREIPRESHERS
FHELR
BHERAEERINE = #
e /@
¥ H
@
E & )
a— VL ABITCEHE L 72 skin hyperesthesia 2%

RO R ¥
> % b B

[

L, EEERRRABREIC CHEL 2, ERE®REL .
R 49 F, B, Gartland MBO 3 — L 2B, 2
#5118 H BICBRMANC BE L, EHRaKERomE
FRC L CEPFFCFRERUMALL, M1 »BEE
DEUVHEMMKE FHEMTCEALER s E 2T LD
W D MBREREE U 7z, LU 2 [E11E wiE o) HIBEMT ¥ K
1T¥ % & skin hypersensitibity & FIREHO FERHIZ
wEZ o TR, BEE 1 ECCETHREOHE -
WRERERS A 1T > 7z,
FHEFFIREL PO EFHE2RET 2 L, W
HETO®RVWEIADTRMEDRENVEL {, H6cm
ELRBRCECREIEEIATEY, BHRE RS
LTz, 7cm b7z D IEFHE S & UF palmar br-
anch * FHRABEMBE T R L, scar 2YIBR L7,
TREAMENL D BB -FRH S OEHEEFIBL T, 9x2.
S5cm DE TR LT, C OR TR CHBEL
T ERHEZE R HASL, FHRETHTEHRO OB &
R TERIR 2 4 & Y& L 7z, fii# skin hypersensiti-
vity 8 X UERBRELL.
MERTRFESBHEOEICOVWT, EMicsl
BEL, BEABCEIEINTOLLERY, ZHLE
VIERSHB TEAMAL T B LD, MEMARE ORE
ERMOBFEEIEL, S80S OBMHFIE = &F
THIEREBETFONS.

B &8

| % BHERRE JIN k&
FORMYIROBGRTRM ST e o7, £,
BloTEMEREES LS 2 WL D, —BE%K
To7z.

B BHEERAY IR &

ZOXAIRERAOREROD 1 DL LT, #MEOMI &
wIEDY, ABLORBLELONTT. HEROK
FREETH, HEORZICRIFLETER L
RRNEAAD I LI VREEHIETEZ LD EE
25,

9 A3 glomus tumor @ 1 {7
NEERAZEEAR LU B BF #
S.0.43%F =,
6 EfI» &, ERETURSICRIEMEOERIED,
BELL. MFAMEERNAKORBEDOERMHN A S
n, FEER L DEOHEMOERRBHRET 5. TPX
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HEOERR A SNV, BEHE T ISR TH
WU, MRERsE oo (kLT
EEREE R0 solid 72 epithelioma type T3 - 72,
By EWER L E T 2B L glomus tumor
DREFI* 2R T:.

10 RAF (FEEAEL) OEBL LOMEK

MEERAZERSNE R B %
Nl R OB
&/ ol E &
Bk B fE
T B M
T -
)

RA FOBEEW Y » T —RICER » BRSRE
&b, RADFOEBDORERTH D2 DB EE%
BTFsrE2on5,

RA SO FERE FBE T 5 », MP B4, PIP Ba&i
s b, REVHOEERMC I REEER L EBRYHRZ
%, LdL, FOBREREIBERL, BROAVEE
TERRE . i, Vv sRBOEORLEET
35, Lizp-> 7T RA OO HEMEIOERII L TR
REBFPHEL LXK T 200 T ENBELE
B, BRI, BB, BEERE, ZERET
IV oA TENERRTH D, BEVIRMEZO
BRI s o T LRI TR, £/, Bl
Ti33EMEI D mechanical ZEREBETHE 2T, Fh
WWH o ADL BIfEIC R R 313 L OEBERIC D &
MP BB&f iz BRS¢, PIP BEET I R ¢ O BEf
BElZETHAL T3,

—%, RAFO£EAPBLU T KERBFOE
E2EETIOEBHEMLD L LAFRETH 5 25,
FRNLRBOVPBEBIATRBAOHNELEL S, #]
HORESER* TR T 2ERIC BN LA EE
EEOLEENRERT> T b, FHEEEETIRR
H oL EENRENBNLRWERNENRE LT
w5, BEAT radio-carpal % & U2 intercarpal @
mechanical REFHBERDER Tid splint LABEE
EHELT, 250 RADTRNE LIz > THREE
M Ty TEBIXIEE L S %, 77, denervation &
FHH & L T late synovectomy % 17\ FLEHISG HARA
DEE T stabilize 562 - TRER2ELZLLH B,
B ESEENEL O b ZOABERFTROBE T

287

BYELCFMSBATORMESER LN TH
5, ERSERBHOTESHES I D aIaRE]
FRizERT 2 & Dizid, REFRHEYIER 2 /-3 Kapand-
i OFWEHBAT LI EEBRE & BETEEROTE
BRWEEREELS.

W OEL

g M REERREESNE RE B

Late synovectomy #3 denervation {272 % & Wb i
F L7, GEMEMELrATTIL B NET0?
Buck-Gamcko ; Dellon itsynovectomy @ &\sD%&
BEMHEOYRE T TOTEY £,

" oM BRENAEREEAR S5 B

SEDOEFERICID T & late synovectomy 2
tol, TOREBEORBEEAHZFCRLEDIETT
S, BRUERZEEAFEIEFACLD PR IRLZD
TL &5,

LLERZRS, BEMETI LORBAREBE
2T &L,

11 HBIEDOUNEY T—2 a3 ICEIFEAILHT D
HARDER
MM EREREEENAE B8 # E =
MMBHEREREREEFZS & B 8 #

BFG3ESHLIN 12 A TCERLI-FiEOIMNME
BD>bB, MEDVANEYF—vark 8 THHER
FRZI-9PNCHL, RERPRL, RFLEREE
DTHRE L.

FEFIIEOT2YIW 4 5, T2t 36, RBEHR
16, FORMMAL1HT, ik 17H»S 67H,
15 36.4 HE W HERETT 72,

FEg, ERE 3B, TR 1EIAER
oew, B, BEONAR, MESSLEREE, B
2B 3PN BANCIT DBRIO FEIC L TERBI O
BERAI, 2L CHE 3B 3B BRI & BRI~
OBREHALL. B340 30 205000,
15 MY EL 72, BREHE 125 535, Fiy16.9
BITH- 7, BAHOFHLE, 10cmIBORA > A4 — )L
WREBRTHEAOEBRERTAL TEY, SBEORK
TR T o 72,

BRIABHERLDBERBELINEY 7T —v a2 v
HOEATLPITIZERL, 2, 2FTRECRR
BERL. F7, SHOMRERLETLE, ORE

— 129 —



288

LT, B DBHOAFERRH L DRESE
K OBETHI2BRNESNL. 1EDNH D ERD
SR DOIFRIFEIL S, 6 T H > 728, BREHKEE
R3EN, BAHORERERIFED 2R TEHES A
shiz, LT, BEEHED I LY FT—va vl
THRRKOWNNAON S LI Wikoi, BIfERAR
Fofzl Ao,

—130—

UEDHERL YD, HERIFEASROBEDRAL
OEECIEFIGEL TWD EEZ 5T,

wm OE

H M JBERAZE  IIE B
FERIEO P RO FERNES— BRI CFIEn &
FKIBWOBAIIH L TREZI S b T 58, %4
DF/E L IRERREANTESNEOLHBZ TS,
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F10 BAMFOARTAZI 2

1 BEIBMEFREEREAB RO EFER
HERBgEmbr AR B B &
¥ &/ 5L =2

BIEMOFHEEMEABIROBERCEL T 77EE
DHEVEIATHE. SE, bhbiid 3FIOBKIEYE
DOFMEHMBRARIT AL T, FMETL, BARAOER,
RESOWRE L EH o T,

REMER £ RT.

fEF D23 B BEEEBHT

T ATREE

BAR I N&l ekl

BUREE D RBFI62E 3B 25 B, N1 2K TETFHI
AL ET e BHE LERE. AFHMEERAAIC
BEELIRET, MECTEBEINF TABE 2R
3, TOHLBAS LR LR DER

OEFH L, ARE - BEOBSEIEM & RIT
L, —&%, BB RESOBE N L T Lauenstein
DFMERITL 7.

ToMO 2 FEHEL, BREHLTOIER YW
TR E Iz,

?7 EREOREBERFEBITCNT 3 KAPANDIL 20
TEHREER

FIEI S KRREEAR % & 1§ =
B B ®
® B R ®
a 1% ]
% B A B
A M o=
4 K 3L A

H KIFETE2 A 18H
= 5 HEm
HFEA IR KA A R

RBRRZEEZR TR

H#ER & Kapandji &0 23 # 24 BIF L Gart-
land OFHEIWCHE D, VEFHRE B Ik 57008, RE
g Kapandji #ORES HhRBEWLEIRD M oT:,
dorsal tilt DWW Tk, BERIOEMLORNE L HDIX
FHEEMPREILPTWER S EH 2. Kapandji &
BLWTY, BEAOFEEVEECHRsATOR
381 (60%) T dorsal tilt DIRESEHETH D, &
512 1 ARPPREAL DO pin 2102 3FTCOBEED L
EHERZRBUL., $bhbhid 45 OBETORAL
OO T E DS, A S IEMITORIADERY L E
5.

A% Kapandji %Rz BHEF RO B LEVLBETH
HABREBECE L TWEY, SRbhbhREHLT
BRMECAERTH I OEASBE LRI L TAL,
OK-wire DR, QRIAMLE, QRIAKFAE, @F 7
YA DBREORAR L ETAERTHILICLD
BB OMBEITII A L TH Kapandji a3a]gE Tl
EEZBHL TS,

bhbhizBBM 634 8 A & v Kapandji ik 3
BEREE =0 7% 5F{T-5720T, BEDRES
CHERE LIREL .

BRA156 £ 5B 63 F£  TUBIC THNEL /2 60
FUEDO IV AEHFT, VBT s BULOZES
BRI b DK 24 B 25 B, B 14, L4236, FHE
& 70F (60-83F) THot-,

Gartland O 433X group 1 13 B#7, group II 9
B, group Wl 3 BIRTH -7z, BREIRER L 19
E#rTE bic Cotton Lorder ffiiic & 2 &HI¥ 7%
V-ABEETH Y, FHEEHME 29 8, FIEEH
Rl 70 ETH 7. BILFI 6 BT, 1EFCEHSN
BE, 5F#IC Kapandji %8457,

Kapandjii %3RFHEFTIC1.672w 0 1.8mm o
K-wire 2B L TEB IR/, bhbhOERIZE
HBRER o T, B2 BT-30E) 0¥~
Ay —ABEEB IR o7, 7 K-wire BT
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9418 (24-58H) THo7-.

3 RBAFECHEVELE BERMREBEE A NEEHE
BEO—EDH

NINE T TR 2R S
L3
i

H W B H
i
o

¥

% i

RIBEM BT & 2 BPBAOREA~NDOEAL
NEEFETH 528, FHEEHGRCBELTRILET
4L pERE SN TR,

S ERIBGEL O BTV NNEEIEEBRSEA &
Nicg g BEMBEBES N TOER 2REL -,

FEFIE 25 FEMT 1974 &AL FRIRER G2 IF
EREL I,

i THRFBER 4 :8MY 7 ABESTOI L,

BIERRERL DBRIE/MEOHBREE 2 RH I, %
DEEFWEL.

1987 ERED . DR TRRSHBRAEZ LIz,

Wz R, /e MP B, PIP BA&S, DIP BE&iD =
BEIRI FEE ST T2 Eh 407, 80°, 80° ThH o
7z,

Bigiw otz e 200, 40°, 0O THo /.

L L FESER 40 TR IR sDBBEEIHEE
L7,

X Tk, BEEM IS0 1 CRAZEMNOE
LBl nrl, REABIGEMN IS I KEBERED
REBSRD ST,

FMARE LT, MEEREPRIRELXKER
B AL, EOHBRBITHRE TH1.5mm DK
SWRHie D BRIFTFEL T,

NMEGERTR 2 EMEFEATCYIM L, FRAE{E
B TH/MERIBOMBREESED SN LWL I L%
HE»®, ENEHE L/ NMEORIEHGRBICBITL:.

WEFBOHFORMEbLS T, BBTEL2KFHED
Reh, {BREBETREL 2 o7,

Jeffery BREXBHEBINIC L 2 REBOEFEERHR
DRENEAY 2EAHREL, ZOREARASRE
DELEL 2 @A T 3 FHFHBREEL STRIEC SV
EERIEHL TS,

bbb OERTIZREBRIFTOELL Jeffery O
BlLY bBEMETH o720, IMEEEEHRCEL
EEZB,

EFLOTHOEFARBOTH XBLEREDKIEL
FHOENTBO, BROERELBREXENED S
N, FIEOBERENLRET 255, BOogA:
BHEKBLT, ERECRETLINESD S,

4 PRICASNI-FALERIED 14

NINKRFREAR » B & &

LS I

2R oE -

ROF+FREERAR N B B %

MEEHABOREN, LML EbdTENTH
5. SEbhbhiz, 8FEROHERIEHMAEIEDER
ERBLIOTHRET 5.

EF D 8F B EFK R, BIEOMK, KIERE
T REZERZL,

W ULBWME, ETHREE 2800 g W THIE, &%
DREPPEL, 2FECHETED &/MEE TOMF
AR &, AEZR. ARHEOHBE LIS s A,
BIEEORBYRMY 2, 4 FRCERIEOMAE TN
U CRBYIHEZ G0, FO%IERIED DIP Mo
BEEBESTEE L o 0 BRPERR UL,

BE . #K 120cm, A& 20kg LIEBR, EBEEN
BN, MEEERL, ME, FHCIIEEY,
VEREIC O RERFED o, FIRBCLLZBES
WHBEEIED s o7, ASWRE, MkE{
ERBLEETH -7,

BEFRR . EREERTERM O L MP BRI
BREAn, G818, =8, MEREEIFIRIZIEE
%<, W8, /MBICEX click 2 A BETH -7,
A%, R EdEIRsH 0, S PIP 70 /@,
DIP 60 j@dh T click 8D s NEREE-> T, B
g1 PIP 90 fAh T click #3588 & h, DIPi3fRhTaE
ThHhote. EFELIRZEBOFRRETH 1.

D EDREFCNL T, MPERBYIFA, WA
ERBYIMNS L URBHEMET 7, EREG
FDS, FDP #tiz Al pulley ~ A2 pulley @ $f&H %
TAL > TEY nodule L Tz, Uizl
T Al pulley 8 X U A2 pulley OKEZRS = LI /2.
RBigRPBIEEcldz ey, iy FDS, FDP #iz
nodule 2L T8 D Al ~ A2 pulley (BETRE
#HBEL, Al B LU A2 pulley DRERST & GIBEL 72,
Ao, BELIZEZEBOFRRTH -/,

MEEEoMER <, WY, RERRFLATEMES
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BTws,

5 MEEIEICHT 3 BRMBRBYMG OB
BRAFEBNAM B R &

H 1%

X

oW of ot =

e
B> B M oW OH

*x

=)
Kogmnemie 1t b3
R ESYIRAMTIZ & < 12 1958 £E Lorthior 353k
LTw3, RINERGOMIE L ROTHEEE &
FOEHE» S —Mban Tz, bivbitix 1987 F
LD EEMEBYIBM 21T > T 528, BROMER
BEBHEZ L RFLERE/B TV IDTHREL
Jo. MEFIZ 1987 ES AL D 1989F 1 A CoOMICE
FERBYIBMEITo- 448554 (B124 «32
% F51F) T, BEERE LT Snapping % 7213
Locking % b D&t & Lz, VIR idBEER L
DHF—FMOVLTWwEF A FRERLE. BEOER
TORBYIFA T 10 BRI HA 2T, BELEEC
FEg < EERAMAIFEE E 2, 10 B E2 R
OHEELIEBEOAERIGIE Lz, BRO®RE TR
80.7%~9R 2% DHEINFETH 553, bhbhORERT
47 Bk ER & DERIZEE. 2IBREAEFHF 2 o8
10 BLAPIC L L 49 12 (89%) BSEMIBITH - 72, 2
FEHCHEENESHEGER SN o706 5
(11%) BARENBITCHBE BT T 5L, RAREZED 2
BOERTR, &5 ES 4 BIM# snapping #8
Bolfliz  CIhEFRLOMELBEbhr, Th
SORBRIVRARLCOBELALBEER O IRY
VIR CRERNE LT, BEAEBbal, 12

INBEDOWTRBHOBOSNIERBLEEL TV A,

FEEOHRA v P 3O 2HILEIC & D ELWLAE
EORAT B, THREHEBHLCARYTHE, @
BWABAA I probing LTYIRIBREB ECH 2 2 &
»HEFT 5. @YIRIIE snapping ® locking 2542~ -
PRI TIT S . @FEMET#H snapping BET 515
B, BEE~OREHEOEERT CORM~D
BITE056bR VLTS, RELAYITHD
NS5DRA » FESFHVEHRORL 2 EF B/ ThiTHEy
I EITAIEETH B, - BEHECHELENS T2
D, BEIPI T CUAERAIREE X5 2 DFMIL
R CHFF CREMERCEBIEOERIC I £ T8 A

291

TRVWERETHL LBbh b,

i LRICHIIERPRECEOPERFE

SRR BT AR 3K (R

E B 5 =

¥ H *

RSN ERRBIEAR B 4 E #

By EEHRESAHOFHENREL LT “Wa
shington Regimen” r#HAXBHHRENEFHER %
Bu, HENRFLERERLOTI ZICHREL L,

ERB L UFE B63ESH L DIEM63E 12
B ¥ e BBt THETT L 7 e R AR S 4 6 4 6 F8 0D
55, OISO 1 0O »OFFRE, @Zone 11>
H® 3 “noman’sland” TORE, @EEFEEBLS

EHEREE L 2 WERAERNRE L, B 44,
2o 2WTESIE 13-71 F, T 32.5F T, AR
OEFNCIT U T S T EIREERE R T-o Tk
v, BHERZLEF 7V —rA v PE2b0DTH-
fo. BOHHEL L CHEEERGBIE 6 AT 4HTHD, &
oL TRES LARC, BMETCRELTw S,
BEEIZ4-0 714 o i X % Kessler B 5-0 + 4
T viZ X % peripheral suture %8i0L 7:. “Washin-
gton Regimen” & Chow J. A 3 1987 Fic P.R.S. &z
RELLDLOT, B0 2AMREBOBWEEHE 2D
DIEOMEHE « B + “rubber band”iz & 3 fh#hs
B, RO 258913 “rubber band”iz & 2 E#{EE, &
#BO2EBG BEMEE - Bl &85 680 7 a s 7
L&Y, bbb OER T “rubber band” D
bYHFANBEGRFPEHBRE S FER L,

R OEPRREE “Washington Regimen” 07T
THRESE 6 KT L8 A T, “Strickland For-
mula” & “Louisville Formula” iz % 9 %[5 L7228,
1 FDOEABIT, PIPOEREEZEL “fair"TH -
TERERE, 5 HATRE2FE L SDHFEERTYH
Good ~ Excellent & HBEIRIA I R4 fE0T 8 &
B2 LNTET:,

1 FEBUNBEBROIX

AR FREERAE I B B W
R B
v B —
CHE W
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# F F =
X B OB A

FHEEACATIDYIN T, LA CBESOEIG
v, SELTrEE-SLEEAL THERESR
BILM 2T 7O THRET 5.

EFL 2F2»8B LF

RBFIS6 £ 4 B, Bo TEBY v ¥ — T, HFUE
LDKRWBEACATID YT 2, ROE{ K-8
D—E % ~$51 transpositional replantation %175
o, MR TEXOBE, BT, #ESD LR
o Tnb,

EH2 4F1»R LT

Bf62ELR EMDA S —T, FFERAL
AYIOYII R 2§, HoiBO—H 5 BiEHFEE
Uiz, BEMELIFEL0LAT, IBSL EREFTHS
48, pinch SHIRTSEOEEE % E AW & BEEE &
DEEBPTHS.

EFR3 15F BF

BI61FE4H tovxoaryoloBcEFER
rHE AN FIRAERZES R, 3BBR
Wrap around flap ¥, 2513 » B, NV, ViE
HeBEBHE+EEMAMETo7. BEREER2E
5H2BTHEH, 2y TEFESLY, BFAETHY,
FERNATWEHFES TS,

FHEHALCAGDYMORE, BHEACEET L2
LIIREETH B, bbb iE— RN two digits hand
FERL, Er 7B riBRBEFrERT I AR
BB THERETo T3, YINEORK, ik
RERELD, BEEOBGEFEFECIVEEDbhS,
LI LEEEZ ZKBRETOINETHE, #LAYYD
DBEE, BoignEHTEC, BEBERCBEL TH
EERBTORBERLMESDHD, FLELIR
FRASHECANL TGRS T, SHLBRET
N EYIMERAL L Bbh s,

8 WIEFESHIEYMTIZHT S Wrap around

flap HEER
HEABRREREAR ¢ B E B
¥k & 3z
W OB m B
wF B OX
X R O K

RS9 10 B X VIFMI 63 5 12 B % T,

9 fEFID Wrap around flap 257 L T3, Z0OR
FUx, #HE MP RIS L b RIBEIH 6 41, IBIEhFE S
XYW 2 B, ~i5 PIP ST & 0 RIBYIKT 1B TH 5.

FE 16 F»e 55 FCEHM.IFT, EF8H, £
F1IHTHB. SEIE L CHBEL % 51 MP B &
D RIRYIER D 2 Bz D T, FEMK E L CYIRERA T
ORRHFERRE, BEEOHNE, X0 Groin flap
WX B IBIEERB O R, Wrap around flap Qg
BERLIC DV CRET L 72, SEARIEA S & 1850 CM 14
Hid 0 EL2.5cm LLEOYIM CRIBENTE, Bf
BAETLBHE L T b o, BHEDONI, ST
FETHL, BEEBIBELVERL, BEBOAL—7
PHAL, BEBPEDTRSE 6~Tcm 2{#EHL Tw
%, BEBRROMBETHE2BBIEDL 25 & XfE
BashTuiy, BERFORBEHLT, BE0
Groin flap T# >, 9 3~4 BBV L, 0% 28
L € Wrap around flap #/1TL TWwW 3, MEWEIL,
snuff box OERLIIZHEITL Tv» b, Color match MFE
BErE o0, 1HELEEET 5Lk Cosmetic i
bRIFLBIERKG 22, SEHO 2ERIE L b CM
BEFHL D 2cm UTORED D, WO E LI
EAERL, SERIITIEETH B, WIEO M
RIS H O, CMBE L O 2.5 cm LA LEAL OG5
BLEIGEEbnD, L L cosmetic i3 BEILH
ELTWT, BEFRUETREOLEE» 50k D {E
ALTw3,

9 MITHRIBRE A (reverse forearm fascial flap)
ILSLD2FEBR

BIGEXFEZDPEENEL Syed, 8. A.

1’ ¥ F

H t B —

" #

# B H &
Reverse forearm flap {3, FOHEBKIBICNT ST
SHLBREO—DLLT, T TRELDORENADS
na., LpLEEROKRSEE L TR, KRR
ExET 500, BEHMBL LI, FEO
HBCBWISIEE K, RABSDLbESI RSB L
TH5, 1983 & Soutar SHEE L 7z, reverse fore-
arm fascial flap 12, KIBBRIOEEEFREZE L L7
BEAHrLTELETA LD, RRSCHEE YL
L w7, reverse forearm flap (AR T, a5 KH
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WIS EBL LN TEL, bhivbhid, KHER%
FEFEBOAFICHEAL O THRET 5.

ER 1. S5 XL, FEOE, BRYBL UL EY
FEH#ERIZ XL, 5X7cm @ reverse forearm fas-
cial flap # % &, BITLUHE L SEER 2T o7,

fEF 2. 13X &M, FEONMEHERMERN T, &
BieHmROBRHFNT, REHRLTSD, 10X
7 cm O reverse forearm fascial flap #8847 L, {#%
BEZE, DELCoBEEEToR.

R 3. 3FBR. FEOLELZEOEL L 8
AT, 6.5x3cm @ reverse forearm fascial flap %
%, BITUBE LS BEEETT > .

ER 4. 60 FLF. AL L 2FEOLH S E
OEH L - BB L, 8X6cm @ reverse forearm
fascial flap # % &, B1T7L, HE LS EBHER %77
7.
bbb OFER L7z 4 H Tk, B2 congestion
DOFFIR b % BIFWEE LYz, E72 donor DEIER b
BiFThol, AGER LIZ2EBROM AR, #Hyel
BI2ERT, FEORELRFLZLI LD,
donor DEHMBD LW LR BTN,

10 #SREBBIRIC L 5HITHABZF ORI

RIBAFEFSERAR & E B
#® ¥ F
W o#* R -
FBL T —
E ¥ ®

Fi8, AIBEEE M RIS 2 BEE L L ORfTE

BIBRRC I, BRAERY, BEMCKEBNIIHETH 2.

LinLants, BE, REBREREME L L TR

Hds e, YL ERFRLI LKk,

1986 &£ Zancolli &03%FE L 7z dorsal forearm
island flap 2 & B EEIR & HITHOERE L THEWS
LbDTH5,

Gl 52 F B, Fussr i ABRICL D EES
#. WF#Ei3 DDB~DB, £ 12f5H, MFH I H#E
BT % b, MPBEASIEAMTEE Y FEHRE
B 779, % 30K H, dorsal forearm island flap
kB EEERIT oM.

fEfl 2 35 ¥ BN, BRFEPERERE. £
BB T, 3 BIOBEMMEEM T, MR o 8l
BRI L 7-. Lo LA OBREEREE L2, B

293

o BMEBLE -7, I T, HEMOUIRK KRS
DO&|BE% 1T, dorsal forearm island flap i\ & 55
BEiTo7,

#2 . dorsal forearm island flap DEFTIX, F&E
MEDETERSDRCERBBETHH &, £
EMELFBHCLELI L, EHAIEIBANCENR
TwbIedbiFonsd,

LPLRAELT, FEFACROBENERS Z &,
HEEORECHEACEVEZL LI MDD,

bRbUOEERL 72 2 &S L b ATk R RE W 2~3
RO FEAFEEENFED 60, MP B TEE X5
ThoT.

BIREFLT T 2BE 3, KEke OBIRY &
ERBETEEWIHRELH B, bbb OERT
BFOLBIIES, FAITREELL,

11 BHMESAISE FREERE
B ERRRERAR & 3

= 13
H# B
B
B2-microglobulin (LT AMG) DK EY 2 (AN ER
W&o TRIBERATENBE SR T 2 FIREER
Bz DL THERN 2N 2. MR LRI CFEIRER
W EAT o L RIAENREE 190 23 FES B 1L
Pl 8fl, Y“HALHEDOFHESST.IF
(40~72), FEAFLA L D FREEBREOREE TOF
PIEM AR 140 4 A (79~210), ¥ D SBG 1 50.7
mg/l (26.9~74.5) (E®{E0.7~2.0mg/l) TH»
7o, WEE L CFIRERBEEERZZVAED LOR
WA TENTEE 100 FloFg AMG B 49.9mg/1 T
Hole, 2BC2BMET I oL F—v A 2D, £
FlE HERER S & U R CR FREEREIIHS
»Th D BREREWRE I TR R FIRE MM %
Tote., FRHRCEFREFCRLBELZES &Y
EA R, EgEtmE (H E#a, congo red
8, pagoda red B L U SMG D GG HA R EAIR
) %7o%., EREEFHREDBRIEROES
LIRIZERRT B D IEGLEENER (DML) wwEBELER
DT (B 7.63msec+2.44, A 5.36+1.40,
P<0.01). BBV TH DML i 3 EBRWTER
L T8 Y FEITEEGT bR SRS R 217
INENH LI LBSEREaNL, EEFRETIES

3 E W oS
B H2DN

7
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Blic7 s o4 FOUE 2RO RAHEMBE CRETE S
K REHARIEERNRE L D AMG L HEEL . $£723
DOWRHMAIFIR®RD . )7 —7 it HETE s
BEPHERE L MG B 2) MG Tl winEsEo
WTE 3) MASERsEO 6BC BRIR. Ih 5 DR
RE&DT AMC OUEORE - MPHOREOEE
BT L HHEBL T o7 AMG OIED A EE
OIRENREATE 2w EZEZ 5N, 2), 3)DEEE
WESBOFHoHE*»LEL TS, 287 304
F—v 2@ 2853 SMGES L URES COMMIE £
HOFHLUTTH Y, ENPAML LT U HHEBEL 2w
EEZ BN,

11 Inching #H(C & 2 B EERBORE

ﬁ@@%%ﬂ%ﬁﬁiwﬂﬂg v H 3 *

T A #F X

ZOo—EMI@ oD REMEKEERER L
20 Bl L, SEBFEEEEZEAEICHE L Inching &
KEVREDORERH *RAA, FEIRNLIEORE
BEOREL, IRIDEMNKE lecm B +1~+4 %
T, KB —1~—4 FTREME LH#EE &0,
INEAEEG FOREEB I TEB L 2MED 1cm &
DL EMND OREOERERI Lz, EE TR
0.3mm BN TEHGCELL TS,

EF% 3B SR U, —oi X-P LB o pn
ERED A 50 H8E, WidHN, REWERE, 4R
roRERL Y, REREFHEELZE, Skiz v *
VL7 ERY B 0BRREERTH D,

UFofEwmEEs.

1. HBTORBHERESEOLONLLEDONBE
EEH20 P L, ESHRCERENECHEL In-
ching %I L VREDREREH &AL 7.

2. VERLE, BEHEERRTHITCREH - 1~-3 D
iz, +2b b REIFREL 2 BHEO fibrous band T T
OEERBNE AT, TREKMATIYAEMD+
1~0 DU THENEABHLH D, ZOHMLT b
bR FESEECOERMALZ S L2 BRREND L B
DErBbni.

3. BoraREREY RHe2ORERENEA T
Inching ZiZ DT HBAEFERTERWLI EMH S
25, Bha TV HBSR+2~0 vt b bR EBRERE
MR CORELSEDbNT,

4, Hh, FEEERZ CRERELSE S »RFITRE,

Z OFREEBICIG U T Incing & T HERERL 72,

13 RA (Z&6# L /= Dupuytren RN 2
EEREAERE % B T @
N~ 3 &
Dupuytren #§EIX AR THL FNIF L s NLEB T
Gz, bbb biBENEMTION 12 EZ0FE %
Fot, TOI0FIFRACEHL 2B 2B
OTRET 5. (EHIL), 59F, B, BF056 £E5F
EROWERE B & VBN ED B HIE, 185059 £ &
DmmFMPHAMOMEIR, BB CHKRTE. RA
(+), CRP (#), ESR 98 mm iz T4 Dupuytren 3
#§3 L U RA(stage 1, class 1) »2Hf. F4#7i open
palm method fasciectomy %17 - 7z, itk 5 &, 74
OERE L REBOEE o7, (EFI2), 72
7, B, BB 60 =W FLAEE, AFEHROBEESE
UiEEW T RA 28, BRR2FL D EFHBOE
&, FHHOER L K. B ELUk¥2. RA
(+), RAHA 160 f&, CRP(2.5+), ESR 37 mm/hr
1T RA (stage Tl, class lll) 8 & U5 Dupuytren ]
45 - M. FM113 open palm method fasciectomy,
RA iz Darrach’s ope, BRITH % REHZIT > 7.
Wik 7 » ABHITHEIRE, NMEOBELAEEL D,
®EESH RA (), CRP (+), ESR32mm/hr £
#E L7, 4@ Dupuytren R 20 BITH D, Bt
196, &t 15, H84, £28, MER0HTH -
7o, FPEERIX 60.8F (35~83F) TH ol ABHE
Bii RA 24, DM 2 {5, Epilepsy 1 TH -7, 20
Fldr, 10 B 12 F i FM % 51T, 286 Fasciectomy
% {T7v> 11 Fi2 open method, 1 FiZEHBRERT-
7z, HBEo RA BERHI 4158/ T5H Y, Dupuytren
REL S LICREBIX 21 0.5% TH -7z, Arafa i3
1984 &£ RA W17 3 Dupuytren HEDHEE 1B
BIDABCBOIERRELY, AMTHVWEET
RA & Dupuytren &0 SR OHRE X% >, Ghazi
i3 1988 EiZ A PIDEHBIE|ME L T 525, 4 FlF 2
ik RA 12 & 5 MP BEiE# O 729 Dupuytren 13§
DEZEHB O ot, bbb OER 2 TH UHREZ
ZETRA XL THESNTYL,
RAR I 2FORBH 5358 L < MP IO
#i234% % &, Dupuytren ¥§E0 BEH LR Bk 2 15
Hyp N 2 DBHCB KL ERRPET S,
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14 SAABEE & ICL Y HBE Locking &/ L1
1 FE4)

EIRFERAZEEAR $ & | 7
F H L
H R5—ER
i a — BB
x & F @

FRAET OEB I B USRI SO £ U 2SN, B
HAERESFER CECL b DORBRTEEDLOTEN
Thb, &6 CHENTHEICNESEMRT lock-
ing REEX 20, BB REECEIBEMNEERYE
T2HDbH5, SEbN I radiohumeral joint
I3 & AN FRKOSANER . 71 & 258
# locking O VERI 2B L 72, EHNIZ 9 FERTH
1% AELH, #FRTRERFES| RS WAENBIH
locking (HIR L, LETHAREORZH THEFEE.
MATY 2 BIECEFEMA TRBEEHEREERS
e, —BER%E U locking fERMBHIR L 7 /e D HE
22 BHEIE 2212 T radiohumeral joint WZEH 4 5%

Erdolicd, BIAAEARC CRMYEE LR
H iz, WA R TIEIAMARREL © & O—E o FIRIR L &
Y radiohumeral joint FRIZRAAF Tz, HHH
W CRIBEET Locking WAL, MERFTHEELS
7o, BB e 5 & 3 B Locking i338% O3RE *
NTHBLL, EFOXMBER EML THRE L2,

15 EXMEREESECHTIFLVBHHORA
EEERAFEEAR & ) X #
# KX B C
ek B A
‘% B ® =
FRMBRBRESEICN 3 2 BlMAEHE 5 K83
% L EFEEYI DM BEICS T o n s, EEEYIY
MIEFELBEZTH D EE L LEL T 2 855 S
Folo HETHEEARL T3, —F, BEMEE
BEHBREM CH D BERG 2 EORED 5 2 554
BoOEUEREEO NS 2 L BEELERBFIcE WL
TEbOTHRTHEILRES> L TH R, $ADL
nbhit 16 ¥ BFOMAIGEREERBRESE DO
Rl & Fiont U TH L BENTE 3R 4, #9 60 B O EfEs
B B0 THRET S
(b b DFML)
OBRERSG BRAWEM TOBYIR+ B
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YIkk + B ESe BRI X 2 EEHIE
OBMEDOIME - 2R b 3 REZGTOYIH
O EISH BTG+ LB AT 1 DB B EALE A~

OBAT
O M EINERTTHE - FHERIBE & S 1L DRI~ DOFAT
(KA > 1)

OBEB YRR B - A CEEESHIE 25 - 72,
@OBYIRSOEE* T2 RELUEBHERSH LS
o 7o,
OFNBEEERE »EE L EY - RHEEE L L TEAL
7z.
OFMREETVBESOREr T EETELENT
HYBERCEDDTHEBNTH - 12,

16 Kienbéck #®{ZX$ 9 % Triscaphe arthrodesis @
HEER
RIBERZFEEAE & & F X
: S K EKEB

1985 5 Watson ¥, ## % THHAE @ rotary sub-
luxation BXUSTT BIEEICXT L TIThbA T w7z
Triscaphe arthrodesis % kienbdck fEiz Fiv T BIF
s/ o LG L, bbb AREOE
B > MREOERRBER 2 TT 1FIKFE arth-
rodesis 175 72D TRET 5.

L 38, Ltk B GFHEHBAREHL
TFCC « FEf8 % 580, MTHi O ENE I EE 45° %8 30°
BH 5 RE 25, At XRE& <, BREOER, /78
1D 64, BHEHD stage IV, carpal height ratio
1275 0.55 WX L CH 0.46, AT X R8T, radio-sca-
phoid angle 1375 60° X L T, & 75° &scaphoid @
ZHREMA A S N7,

AREDEF % 5 AHRE OEBIRAL % B L
T STT fusion %MEfTL 72, i, ZHEL 2FPRE%E
radio scaphoid angle 239 50" 1C7x 3 & 5 WWEAIL D
b HF, capitate EF 2 Vv a2 F—HMBIC TETEL
14, STT fusion 21T-72., e 8 ETIHREL, &
Byzham L.

ik | FEOBE, EWbrE, ARBEHOEmYBEL.
ATEEEEE 35°, EE 30°, BIE 0, RE20 L ¥E,
BHEMOFIRNA SN, #BIEAO 76% % TH
EL, BREIKBEL TS, MR XKRE&ICT carpal
height ratio iX 0.49 & LKL 72,

Z#&, Watson i BREOEBIELRLRE O
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BEBSEET HEMNCE, BEEHENTRARED
rotary subluxation D& ESEBETH D, FD L%
EFIXF L T STT fusion 281 T %, KERIG A
RED collapse BEHTHREDERENEBETH >
fetedd, EHTRERET L7, WEROEBOBAS LU,
carpal height ratio DEZE DOBINEZ, MEAKE~D
ENMREADHEINLHREBREDbN S, SHD
radio-scaphoid joint @ OA OREDBHEMWC L T
BEBILETHEEEZ TS,

1 EMAMEFREED 1 5
RIFXFELNE

w2t

U
N .
xt

fEB
62F i AR

(£FF) GLFHEE

(BRE) L2FBSEBELIVERLAFHEES A
LU7-BEED & 2 055653180, 20, L& sFM@
BN H o750 FBE L DFANERL 2 AH
BEIR b R2 B L.

(BERRR) FHESHRMNE FUERBEE TR, &
BRED D, AJEhiL, B 10 BB 20 8E S RES
EIA 20° @4} 20°,

(RER) HMXE  radiocarpal joint IZE®
THHH, REBFHEEILKE, EXMLLARE, =ZAF
EEHEL T, SO EMBEREBMICHER 2R
7.

BEEIE R | BB REHANOEZHOBL ST &
niz.

(EFE) BARELBRBRORES L, REOD
EUBNEES s 2 THsEVIRL, RESGRE 2O/
E~JEA L7z, B, Bowers® hemiresection arthro-
plasty OE&EEREITL .

(BER) W& 7.55BORE, &K% < ADL L&
v, afEE IR EE 70" 28 55° BN 80° @4t 907 Lk
EL, BHLRBALLLITRTH S,

(343%) kX L Tid, Darrach %%, Kapandji
(Lauenstein) g, Milch #, Swanson implant % &
#2643, Darrach 5RO REL RENES
harT2BRBH-. &7, ERLLEREEEF

WBEINSI & T3 2 i & » T Kapandji T, #
NERBET DI ENUETEMRREETCHL LTS
YObbhotz FEME 62T EBETHH L, A
THEEOLEN S 5 o RAIOTHEDORE S Fiks
£z, BESFFROMRE £ o7,

7 ZWMCHERLAEFEHBO—F
NKZEEAR £ B ®
m A F
2 M oF —
ROFTFREEEAR & & %

(EFD 4234 BF 7y rE&F

(F5F) EFHEE

(GRRE) 63F 28, 4 brEEHZRAICEALD 4
P rEZBRANN IFFMEREARL:. BB TE
WEMRR, TE, WS, AFHEETE, Ak o
FREROBEES A oA, BRI 10 BETE THEEL
LN EOE L D EFEEENEEL D YRIBB L
7z,

(LR - REBERE) HIBEZ L.

(BENFRR) EFEHRASCERER, BED
HTHMBED o ot, BE T, £E 20, &
B17, RE?22 £t ROMEIR»SH ) ERmEFE->Tw
2. BHH 1kg LT EETL Tw.

(REMR) BEMLVRCTARBES 1EOFELT
BELTBSY, HOFRELBRBTETH 57,
REFREBEHEOH/IMEE L UEEFRES O OA
ELbE-> T,

BIENER CIHEBFREAER I TEFHBREFR
MEC AR TRES L Bbh/, FEMEED
WMBEERBT S L) RBEFOLBD bED oL
hotz.

By F CHEFRMCERERERD 1.

(FEBOANRE) MEOREFH L TR EaEL
EZAUTD3IDNEZ sz,

. ARBEFRERSE - ZOBSAREZAGE
BELARBEEHERERSED 2EYBEZ SN 515,
BTN LT ARESEFEEOARE S THDHER
DH|E LB IBRTH - 7,

2. ARMAREXRBE - BERSHI OB VE
tEVEZoNDIZEHTH Tz

3. F—rNy 7 RERIEH) - BEEREI 2 v AR MR
HOLbDLHVLTULEERTERL,
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LB TE R o783 DOBMBE 2 o it
TEIMEFEBCRR SN FREREOR L L —F
BlesRE L.

3 FHEBOWLBEZ L -—EH

BEAFRERRELAT B B B X
wm F IE E
it B B
" B = B

BF, &F, TH . AFHOEEE H3EFLD
FiC -3 EFEER NS o e hEAR 34 ATHRAWR
HwoTwie, SEHFERE FHEHHBIEERL, 38
o T hiEs iy, BE . FEHOHE I EEERR
Biwy, FERE=ZGFFEOMEL THEEEES -
BEbhbdyBEOERERD S, AR *TD
Zo, XBERTERBIUESOHEEERD 5,
By F CEFHEBOREER RO oM RE %
FEHRVEDREEBTHE, #0BM1EE, 248
BCHRFOFELEHL, FEOEBERD T2
BRIZE-TWS., 2EFRICBRFHESIOEEECO
BAHEFRLZ, RVEFOOLBVEFLI TS, FE¥
ATECOEIC < BOER AN, FEHOERE2EDT
wh, DESEBDEELXBLEE > B kRw,
&7 2 LB LYIZ 3EMOFOEAD —ic FIR
BOE>TWw, EYRBEVWSREL A% LREICECE
tgobs L ocR2%. FEFBHICOTHES
DERERD:, BEITIHROZ e LH#ERILE, o
BRI RIBEZ D > Ty, SO L
EI L >xBEbhd, By U TERYRLERIRD
o ienady, Bir3 compacta insel Tixpwd,
FeBEZ RS Z B A B AL L BREGERIFIRBE 0
TERBEE - ZBEATH-DOTEZ O LR
L.

4 Mpycobacterium avium-intracellulare 240
11

#HERBOBDSARERSAR B X
x E B
# B
F =
= R

& fi T ok &

FEEBFME T L 2MAREOREZ I TH 5,
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bhvbhid, HBEERIC CERES Mycobacteri-
um avium-intracellulare ¥ [@)% & .7 FIER R
BETEERESAR OD 1 BB RRER L7 ERIE 33 T BB
M, e KFER  ABEBRACERCRTE, 14
A& GEFHEESERNC BB EF D MESHIEL,
EFEBLUVEFRHOESHBEE R E T L0k -
fo. =V U URAEMEORS W L D EROBHHS
BongniERERITL, Bi%k & oRZFEER
Bpgtbi/z, BEH K INH (isoniazide), RFP (rifam-
picin) DS RBHAL, 1 » AEBIOBEIRM % T
Lz, VIBRHEEBOEBE W THEBESKRE s h, 5%
4 EBB K THEDOREMB/ >N, KM (kanamycin)
T AERUENRED SN0 6 » BERS LT,
ik 1 F 2 » BROBRERRE L UKE, BIE, SR
Eid s, NEBRERSEE CETHSERZ LD
W OEEZH NIV ERKEVE -7
HEEZI TS E050, b e OEF Tk
BREROETSIETH D, REEABZENS L UHA
BENREC L VHEEZHLRB o N, FMAMEFELL
ERZOMBI L O RELERSB T,

5 ZaTkiES & FIROBHINE
AERKRFBEAR

H&® B # M
wmoE R
W oar Bl 8B

REBMIRRER AR

B R SLREr B AR
HBHKREEEAR # L

SN 19 F O L FCERBE O ERE L EFx & U
g - BREE - INMEOBIAE S FHREL T B, 13
FHE DFER L  ERTBRANCERB 2 1%7% > Bt
WTBHMEL Tr7z, 16 FEFD 1986 2E 6 A = HF}
W2 L CT, Byvdr, MEER L EOERELITL
EHiBEHHCEE T 2MEROEENEDN:, [
F£8B 19 HHBRBROEN TFEMEIT o7 & 2 5,
BIROBREEFRICRD, FRERMERES, B
EEE, FREBHEOHANKLAIBELTVLEZ
EMbol, ARL, EEBHESIEED > LT BRIk
AW EMPEHL, REZVRT 2 L3ESH S
YBRT 2 LIS i RATgE L E 2, RERYIR: b & TERA|
L7, MEEGEE X D FHEOMERSMEEL, Wik
HITOZE%/RL ADL FoR#ENHT L 3wk -
7272 1989 F 1 ABARE L 2 o7z, BEEIZ 16X7cm

1
¥
S
=
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THIRZERISMC A EEL, FEHREAEMETRE
fBOBRNEIER S b, FRESHE(EORETEH
fa » 52 - /NMEO MP - PIP - DIP (A1 {13 — 90
B, -90E, - T0ELLEET I I LN TELhoT,
BiEoMEmRAroSELEREO A 2YIBRT 5 Z &1
FREEEZ, BEHOREEMOA%ITI> Z L
7. BIBEREIE» & FRE I »10 TOW 5 1 EAREIE
THRHME THET 3 L FRBITHE CREEZRD
DTCREERED U KBTITI - FRELVIBL
feo HI, N, VIBO&IBREERE (FDS) # 332K
YL, FiEEmR (FDP) @2 RHBEITN -
Vigr Al cyIgEL, %o FDP (1) @ stump &
FDP (W, V) @ stump 2Ig2¥&%{To7:, ZHRi
YIEE L 72 FDS (1, ) iR U 72 REE T interlacing
suture %#1Tv>, FDS (V) iz FDS (V) ~{Hlz ¥4 %
Tot, MBERBDD 7 DMEERIIETRT 52
EMTERZOY, NEEPBEHEL VLI L25,
BAHOET & & WA 42 D BiififEoER S
Baah, SBROBHSLELERbnS,

6 SERMHMBAEBLED 1 5]
BRERFERI

m ]
2 i W

ot K H Ot @ B
F}_
M %

W AESBR
i

k-3
i)

ER) 8F, &R

EH) ENEITESGIR

RIERE) Wl EHRL

R 55 £ 7 B 3 BiAER 2k, £ TRE
H2,360g. £% 2:BTEMNBEFRHBRICRDE, K
B Tewwd—9YREERIT T, BHN6ESH
15 B4R,

V2 R) ETRE2EMCERERERD:. &£
BRRET AT BNt I R — 507, fE i 1007, ATREEIP 30°, @
30 Thote, XKBLNBEERAAREL TBEY, B
BARE2RD1L:., oEHFBRRDL Lo 72,

BRERR) tR 2 wEREIREE T 570, BEA60 5
58 14 BFMAETL:, BfoERreEL <, BE
ERH I STEETH 7. Bk, fBrBEEo i
B, 2B Y TEEEATLS, TEEEE, Hi
TEHRIHGRL Tw 3,

T ELRBRREMY /GZEO—F)

EEERMAFERAR ¢ B & #
® R B E
EREM=ARRERNAE B B K %

+ B

BERMY V/FEEOWTORBIRARSTHY,
BRECRDFNLZLOVTKRTHZ cBEbh s, T
BLERAHRECERL TH2ELBOERRE®Y
NEEEREBRLICOTHRET 5.

FEFIL, 26 FLTF, ERIPEFE» SHIBIZ NI T
OERT, BREEAEZCYEiLDBEs02ERL <
GEFEE»SHIBEOBRIER T 245, &R - 83k
»ol, HEEBRIESZOLIOMEBL T,
EXETORZEWMTHEM62 4 B 8 B4RI2. B
FHFR T, BFELoHiBECOT COBERE YD,
ELRFHICELY, B, B, EEEiwy, $Bs
pREEEES 2, ERRICOER . ABRER
BERETIR, ERERRIRDR L, Bgivy oy
B LU Venography b, L WRERSEDSLE
vy, Lymphography Tid, F0 VU > &M<, T
PEHTI~EO) BRI RN 3,
fz, REHHEFLR 6N, BB VIEMNTRERE
DV Yy AEDORHHIIBRE S v, ’EO Y v Ei
HENTWD, BERERTHLREIB . RO Y VB0
i, FERCEZENBELTWS,

VY SEEOMRE LT, RERIZ, s iR
Rtz <, 2FEHL S OEROREBE B H LI L XD,
FERMETLLLEEMEEZ SN, ) Vv YEEROR
Rk, BEMBEEZ D,

FED Y /o SEEE X, postmastectomy lymphoede-
ma kN S RFEEFE IR T, REEEE T
TR, ZOEBZRIDEHIBEEDbR TS,

BHSEED ) BBl T, RENEETH
SFTHBH, BHELLLHAITEIABEREDOHEIE, &
BEbhd, Larl, &xXxpMil@Eshtns
HOD, WELEEEEATHWEVLVOBERTH S,

&, EHREC DL THELEOHER*BEE L
<CEERLI.

it

8 ABEMEFELEED

TR RS wRBE & [}
2

B #®

=
HEBH KRB #
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AEBRRZEENR W B &
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B R % &

ERRIAERERE & ¥ & =

CGERD42 F, B, (EFEEHEEEHEE, R
Bx X U8R BA62E108 90, 4 7&iEf
2, GEMEREITE L. BERHR TR, EBH
ez ERE vy, BEnEsic TR 30, B8
15°, 4482 30" & BEEIAIEPIR OB E # B . MMT ik
WEFROAFEKE D 2T, HESMIK =A%
HEBELD D, BBHATSE W Tinel #i# %D
7o, EREEEMBE CIET, Bk ORIk <,
%1 » AOREMHEEY, St o/ 7 ACH R
Wixhkwot, ZEB®22H, 42B0ZhZFhD
EMG T, EZ AR EN 2 0 /2. SMEHER
BHERE - 2W, 4 » BHRFACERL 28EIE
EEzw-oBER6e3E2 3188, BE&iA7 7
0 — F THSRFIBEAT 2 FEIT U7, MFATR TR, KBS
EN ERE RS TERESIRA~E2 20 A0HT
REASED o, MR 10 HE £ b BB EEDE
WBERY, Witk d » B THEE 1507 {#E 30° 448 140°
LIEIRERAERE ), MEREFO®EAIIEL,
MMTS b f#E L7z, (B2 RERRICOWT, FAFE
BRRER 4 ERBESMERES R, ERIEOEES I & &S|
HEELHELL, BRNEBRECEL T 7o—Fid
AFEHI Tt quadrilateral space MEEKHZ {, BH
I H R Tinel HER A SN DT AT 7
O —FITFMET oo, MREHCARE s HEN A
SN2 LT 2 AH =X AIZD0Ti}, BRI
HEATE 2o,

9 BiEMpREBO3F
BRRKZARRCERAE £ & B X
% F E E
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o B =
% B = B

FEFIL 3 FHEFE, MBTENTHIERT LD
EL L SMERRUATIEMP] ElciEa 2 &L,
SHEWRR L., FEEF->TCHRERAT 2H1
Tk, #E MP] 60° @ity ¢ IP] % /Eeh 3 % ¢ &
WRACERE T 5, 7 BRCFERERITLZ,

EF2 (30 FBF, FHERS I EEFEIRD T
7o b &AT3E MP] EHlic 4 % B C RO MR S
otz 2HEEROBKACKMNE, 14 BECRREL
fz. g MPJ 70" Heh{i T IP] #fHi+ 2 L BIZRE
WHREIS 5, 15 BEICFEM AT L 72,

ER 3 P 28 F FBF, BB - (HERR-7:. BHF
HethpEnEr 7. 3ERCEERHREMAEZ
iz, 5BEIA XD AHBOHBIIRS V. FE
OENZE - - pEhiE MP] SRIOERE 1 BH &
WHBLEHZ 15 BEWCKRBEL 2. FiEMP]20°
B R RBNCEAT 2, 17T AR FR2BITL
7. LEEISEFIOFHRAARERR L, EH L, 2 TR
B rBERS I CHoTED, —HRICREFN
MP] (@RI TORBIE CRSERT 2 L OBRIWCEK
TH 5. fER 3 Tl intertendinous band »340h, #
OF LEHK LI 2.5X2.5X1.0cm OMBEE* Ahl:
WBEASBEIH -2, ZORTREMNCL SR
wWoHRpolzEBbil:, fER L it extensor hood D
HOWBET, FHE L Y i3 junctura tendinum X R 5
iz, fEPR 2 1 sagittal band 23Jh, KEZX
junctura tendinum S REBERIICE S D& STz,
fEF 3 Tl intertendinous fascia 23J#L, ®iFHR
HISEfI~RE % junctura tendinum 38 & 47z, 380k
Wb BREGERY, BENES Tz, EEOMR
DBRARFELTRREDLN TR Z LD jun-
ctura tendinum HPREPAD %525 —-HFTH5
EHERIL T,
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300

FEIERBAXFOARPAES

1 FHESBXBZEICOVT

EEXRFEPAR = R % 8
E M B 2
MM E
ARF X Ot
B X 17 8

HECT, MRIL 2 YD, wWh 2 ERZs R
BEBOBWCHIBENTEDDIRH 54, FHESR
AEREROZHCEBEL TR, BEOXEFRICTY,
WERIREREEBYICEZLZ LT LD, i)Y
DERBEOSNL LD TH S,

FROMMXBMEEFRRTIE P-A FADEE» 5,
FHREABOFREMBEE S, A-Pview »bizE
REQIFR-BMBEH S LERNERCEHATETSH 5.
HIE XA OBE, ARMOBEOCLRT, FRE
MAERKELELTELDTHE, FRARTED
2, FREMAEP»REL T3 ik, ETHE
»H 5, 818 CM HEMARMHEEED X R,
U= VEEHESEYHTHD, OB, CM B0 &
%6, RERE—F2hFERMEMCL, EBSE
EBHBL T 30038 TH 5, REB variant OF
LT, BERTE—ECTNETHD,

B RMALRERKRZERBAR GF BF— (BR)

FHEANEKFL TS PticL, ¥ nirvy
b URETRE T S,

| %

2HABE TRAROBREES, broidhid
Robert view %173,

B MILRERKERERAE BH B (BR)
FEIF AR E CTHREHEBOFEACTLTORWS
B rund,

| %
BErERWOT,X-PTTELRIERFEDSL

H BFIFRITE2H 18 H
= % IIERZEZEARER
HEA L I i F

WA FEF BRI B 5

DI,

2 MILRERARFEEAR AH B— (BE)
WANBBRFRARELAIEWNEI->TESNS
merit ¥ OA change, BiE3, Biffis &,

B =

WANAET S TRONABFBHRTHFICHATEN
FEweEs,

B MBLswR)|REREEAR FF &
BHEHERONEREIRE ST 200 L VREY
i3 & 2 .

B %

b sigwn,

? FHGAREERECHTIBERTICOVT

BlIBBEETERREREY X K Fod
s

s 3

B % B A

IERERFERAR L A B &

L/ k3

FHHOERBEFATRR T 2B8BRIZVBT02
WiznTL BB TH W, 5, bhbhit Kienbo-
ck %, IFRBEIRL EOH S 2 FRHITNEEERSE
WHNZ, WEOE - &) LnERERE L FHE
HSEERE 21T, 25 KBEZB LML CHERS %
fTo7:, HRIIINFTHY, ZOS HLEEEIINH
T, #0ft Kienbock 7% 16 £, FHKBEIT 8 &, £
BEIT 2B, HREREOFEERE 26 fl(NMEREODH 5
LD 8B, MEEBOLZWLD1THNTHS. HEIT
NRAEEREERERL TTY, BonisilfEx:s
L.

BRI, BEETREROERSE L BZRAKROEYE
7-. Carpal landmarks ¥ Stahl’s index iz Kien-
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bock fF & DMOFF & O 1B UTOREKRECH
EERTDL, &7, FETHOFEFE T, HEM
DEEEZERRD oo, LLEHMEROZ Y
HTIRRIA - PT ADFA B L U plus variant OfF
BN R (WA

B MEFLEER|IBRRBEAR 1K Z

FHRBBITOBRNEEN T2, £ 0 Bid.

m &
fresh ¥ old 4 HEA T3,

H M FELmzNERR E2K Z
scaphoid BERAIIMOEF R L TWHEEE,
DOAETIIERTIERWLH»,

B %
D LI REFARSEORETRIBBIZDOT, #
HENREENTVWERD,

" M THERFERNAE R HEF
FRFTH2 FEMHCNSLTSBREDL DT S
a—F3 5,

B &
ER &£ D TSHRREIT 5.

H RMILRERAFERSAR & BF— (ER)
FETEO 25 fIORBEOZKLE. £ OXEE,

B %
HEEAYBFHERTCHL, A~6W X SIEFEL
TEITERTW A,

1 BERBHREESEDOEHZNRE
RREESENAZEEAR & B A 2
R B& B i
To#B O —
L/ W
# & B =
EfRE o & (N3
Mz e L ZREERRECNTL, ERCE->Tik
HITHRERBRBEREA B THEET 5 FE21ToT
Vwh, FEQOEEYXRTOIR, BEERIROEESE
TH5H, MESHEIET 2 BHZHRBEOHRE LI
Frdzd, ThbOTRICRETOHEESH B, #
IT, bhbh3BHERZOREREB LU, &

301

REFHEERY, BEAKONME, FTE OO THREY
Tot:. HiklE Mercox »BIIRAICEAL, BEZI%
Tode. &7, BRTHRELLOEEEHRER TR
N YA

BREER I PEE s L CEEEH D, BEHTE,
EHBORLI PO 2OHED, FHBTRFHEO
EIFhR L DEEERE D SRL, BHRORE
FHIEORM THREFORHM THCHFET 5. BES
k0, tEEVE, 1EEIRIREET, $5EMI, Vincula ~43%%
ERELTWS, DEODBERICOLTETFTOXHMESE
Ph0ZEREL .

B M IERBERZRISE LA B

HWERIL Y D 72 5T %, reversed forearm flap i
HELHTL 2EEW DN DL 5% reversed
flap THIEAH T % BB H 5 .

m %
flap CWHIES R FHTWLAR WO TENREIZ anesthe-
sia TH5iT,

m % BEEMRERMSIE RE B
MECBREFHORFEACERERFOT, B
BHo0EABE» S ORFL0 b L0,

EMbBLURSE
LRERAKEREAR BF BH— (BEE)

ZDflap EAV 2FECMEELELTIT OO0, b
hbhidnfs PIP BAEIETHT, F18IEEER0 Z @ KiB
HLT, REORAERD flap 2 HWT, FIEEER
OEMRBEEBEL-EBEVHD 7. 208, &
FERAIKIMOIEMZ % flap D TBITL THHED
FEMEERETHILICE>T flap DAIELEREL
Twb,

B M
B V7Y FERRFZEREAR BT 2R
BERRBIC DWW T7283, 1 FIDIEEIK% BYv> T rever-
se LTWwWADT, itk cold tolerance 7% &%, %%
ORI 5,
g %
FODEIRFIFEL X BD T,

4 BITHNERTRIERERER L BIFROMITR
BElZDOWVT
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RREESEMAFTRSAR B # fEX
"R & B #
X T T O#
X X pEF
bhubig, SHEEETREAOKMIBOBRK,
PITHEMERTRIERERE R AL 1ER &
BLADT, XEHEELMARSEL 2.
FEFNE, 59F, B, 198646 A, Bz s zhT

2. MWECTEBERICL ABELHETINRTH.

1988 4 4 B LRIWI2IE & #1d, bulky THIE®E %
2L, EAMOFTES LKL 7. MEEBE, 1988
£ 8 BEM & AT L7, Donor 1, —HAMICRBEES:
Tol, MERABZIRIFTHY, KAMOTER,
Semmes Weinstein monofilament test T No. 6~7
ThHoiz.

¥, SMBEF S6 FOMEELEER T, BIEEHIROD
origin DAE®ITo 1z,

A A FREE R MITHREO 3 e, KEFOD
HEIE DD THE LTz,

" MLRERAZERAM BH #H— (ER)

R ST E 2 flap ORE S EDL B
U,

@ %

WOABDOTHL»TEEVE, RIELIPLI
hapbligy, LrLBRIDISWLIESS,

5 FOABIMTIRMEBRA,»SHEIML - free
flap OicH

FRAREERAR %
%
& M

0, B

it

]
X
-3
-3

L
[

HERERTAR ]
BEHEREBHEAR K 2 W =
FEOFRAMBICXTT % free flap IZFEEy, FHATISR,
HrE OEMAEER SOHIFIC X D 2 DICEMNFE B
TWwaH, TAEICHT S 2 L& D BESER kit
By MAHEAS 2 FELR L BEEEIE 2 RE T 2 R R K &
v, FEOSNMBIIL free flap #BRWB Z X &
D—EOFHTHERBELXTTT5 LWL LD
BEMBE L, EE S I IREEEC T & 2 B LEEe
SERINT 3 free flap # AL THEF L ELFONME

DBEERTo TVWADTEDAELERE®RET 5.

FECIBTEIRLD 1989 E 2 A & CoRIM A%
E, Db 10 POFHIES 0 19FEFRCFEAL T3,
A L7 flap ik lateral arm flap 5 #, medial arm
flap4 1, dorsal wrist flap (IR¥R) 6 ¥l % & &
cutaneous flap 15 f| & anterior interosseus nerve 1
%, posterior interosseus nerve2 i, anterior &
posterior % FIRFIZFEMEL 72 1 #l% &> nerve flap 4
BITH 3, HFR  cutaneous flap 2 2F4 S |, nerve
flap Fllz —@ % &> T digital Allen test THM&EZ
FELTwIEEZONS, FERFONMECTT 2
free flap OFLCEW AT IERALRFELEL NS,

a R SARIRFRTHE & "

Ant. B X f, Post. interosseous nerve flap D&
13, BIRIZEITODDEE-ST VS, free vascular-
ized nerve graft & LC, IFBRABEED.

m %

vascularized nerve flap DO#IfiZ concomitant
vein D& TH 5. dorsal wrist flap Tt cutaneous
vein % anastomosis B TH 5.

H5 M IWBERARFREIAR EH B#
flap @ size £ LT X OBRE I TARED.

(13

TBER > SBINT % flap DR AR 5~6cm, &&
13 15~16 cm 43, primary closure DRFR &2 5,
Zh oo flap 13 medium size @ defect (R &
LOT, ERLTETKEK flap 2 T & TR
BWEEZD,

Z M REERIXERANE RE B
dorsal wrist flap OIIEYIE I 5 ME G 2,
20 flap T R TOEPNCE 2§ 2 L H3ATEED,

| &

dorsal wrist flap D [ME %% anterior interosseous
@ dorsal branch & D 33 2 KEHETH S, HFET
HRERE B L UATPAAR 20 PILL LD R T, ZO KM
HIRBWELEL Twi,

6 FOARESIIR BEENL Y- DOERARER
)7 orERRFERAR * B B R
B oA O#E X
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B K 3 2
i B & Bf
n R EE
E R # %
DY) 7T ERRERE & & R X
& 0 A B

W, BHEAV—V-0FASEEEATE TS
2, FOARERTORERI R, SE, bitbh
BRFEOARSE THEEET 5 LEEN HEE, &
BURBL, FHRUFEROWMGHRESDEB L
T{EH T He-Ne V=¥ — 2 WL OEBELIEFRE B
SOLOTHET 5. HROYER, BEOBCHE
(Visual Analog Scale) T1757:, #RiE, LBiEE
B B, BREE, VKB TR ZRETH100%,De
Quervain HTiF 3% DELRTH -7z, 2FMCH
BAMCLEIFR E BN 2 EREED R » o7, %
T2, 7y FOSKBMEEYTML, ZOBEIIY —Y—
FPHEL TZ0REFRBERFENCRE 2 Lz,
SEIORBR T, BHEC L 2HBENE IR
pots, FHUEOEREMREEBLOT, SHha s,
R ROEFBRN L MO, PROFEY, &
£ -7 BEAERC L S8, ERDROERESE
DB Y, M EZERTOLE 0,

A RAMERKZFEEAR BH BE— (ER)
HEBEOBEENV—Y—2HOT100%8ERT
Hole DI LIEY, BEEEEEDOL SuOEEH
WHE L,

@ %

BEEIRE 100% 7205, EBBMERHZ D L hikun,

7 Florid reactive periostitis of the hand o 2 {4l
HERESERAZREEAR B R %

8 F

= = A
% b ® T ¥z florid reactive periostitis & 2 ) %
RBLIEOTRET 2, BRI 1RBATFTOBEMRT, &
3 » A& DA PIP BE L AR A UL H
ERZ UL, BMXBETHEEEMCEKEEMES

WL E B
it

303

BEREE R 7 SR VIBRMTAEAT, MEABMREL Y
florid reactive periostitis & 228U 72, FEH 2 i3 28
¥, BEHETH3 » A & 0 S RIBEHTCIER, £E
BEUCERERZ L, BRFR, 8L 0B EX
W 2o & florid reactive periostitis ¥ 2Wr, &8
BEToTOR0, BEERI » FOHE, XBLoR
HITRCER, BB EE LZAIERHFTH 5, Florid
reactive periostitis iZ RICHE DO BEL TH % »3, par-
osteal osteosarcoma %t ¥ DBEHELBHL L L L8
LT 270, ERIZHODL: DR 70 XBREPHERER
TR T LI EVEETH S, BHEIE local exci-
sion DAL 2R TV 525, HREERTIEHNL H
3.

2 ™M IWERAZEL AR IO R

X PR T calcification iz X O IR T 20
D, FEBOREFRRABZEOLIZELZSNTVWED
2,

m &
FEHEROER (REERY) Lt AR
b, BETH 5.

" M tEEAFREAR KE FE
BHER L OBFRBHOBREH L T &L,

m &
ERECERFR - XEFRRE2RET T hE, E712
WEREZ 2 ERETRVERD,

B RALMERIAZEEAR BH #E— (BR)

FEB L RAMEELD 513 turret exostosis & i
A—-RBEOERLY, BEOHEE LW AhoEx
THE-FEBRTHI LERITOoNZ D,

| %

turret exostosis & L TEHRE SN T 2 ERORE
EERETT 2 &, 2FTRR WA, 2 hOERIE
JRER X florid reactive periostitis & E X T X\ k
Bbhid,

8 WA= A ST Preiser D 1 )

EFERKRFERERNAR & B i
B8 E B
£ B &0 %
B A - A&
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304

E R & €8

BEERASEICASRT, EhdTENLEbR
A OHFEEMREBIELEREL L O TEBE RN
ZTEE Ui, Rl 18 oF, &, BAL. BEF 61 £
2AELVHBRCEFREBEYERET 2Lk
7z, WiF i Blauth I EOBIERAAEETH > /2. X
BR TRAPRE I 2ENCBERE © R L EFEN
2L T, BEEABELBEEEMN2THLE
BIERL TS, ARBORY, SEILSETL
BEROLUBRLTELLOMREBLUCRARERHE L
fo. F O, WIREICRERO L » 5 AR LE
BOERBSERL, X8FR CEAECET L AR
BEEA R L., MBEOBER L, BERHRTEE
WEO2MRBOBEELEEL, Zhcfds2»0
minor trauma B0 10300 D AR EESE R & 12 L
rekELOND,

% E EERFEHAR KEF FE
BRSIOBKBEETARENXBBRTERCRLS
ERBELBHDB, TOLDRHE, BRCBTIAON
G+ nBEERLBELED.

& = REERAZERAR RS Tf

bhbhn b BEERT 2 &L Preiser 50 1
PR L, #EERAR 1989 F 1 ASKEERLTH
BZOTBEREVIV,

B M EAHERESREEAR HE AR

proximal row carpectomy Tix, =ABFTLYIRL
K RBEE=/F L O abutment syndrome % #2
CTERESS LS. MEEXLOREEHENK L 5k
EnbDREFEREBbNS.

| %
X-PTHNIZUvANBIOERB>THRELBRED
AEYIR L, MESEZEEMEREE 2.

g M FRAEREAR Fk RE
radioscaphoid iZ OA 24 L TW BB EI VD
osteotomy %175 N & D,

1 FHEEDR<BABED 1 F

FEAFEZTERAR B 9 X #®
"R OE B
H B & #

BAKEFERARRRK X B 15 #

FER 50 ¥, 2otk 37 ERHW YV —R— A TES,
BB R TLK, BOEEEHTEEL L 1
S —IERPFE TR E L Tore, RBEEE, X8R
T, BIEEOEHE B L UTHBEOERCBLHRE
BEH SN, BESE THOINLIBEL (FDP) Bo
BENBLTHS I LSRN OFMERTL
7z, &, BIEOEEE B L CPEE I pulley OITEE
TEMICER L, FDPRi3& annular pulley BECR
DEBEZO b OVFHFERICPARL Tz, BRERKC
RKER~NERDOEBRRD, 2FT4EREL. B
BENC, UL -RBRORRCHREHR*RD, BA
DHBEHLLBREERBE RO,

ABNTFCRET L I ESEEBBEne localized
myositis ossificans, # % >3 metaplastic bone for-
mation, ossifying hematoma 72 ¥ & Y FEIEH 5 23,
ABID & b TREMZ S, BEAOEEREHEHR
BRZEBLE D ETHS.

g FLBERFERAR Mk Hz

BEROMMET 25 5 & 57228, BAF{ LM
iz y s d, FREERELSHL V528, REE
(GIEZS

@ %
BROEMCEBCORFERELHEL Tvd eE2
T3, FIREERBESE S IERREES,

B M UBRERBEAR B R (BR)
BIEOEABHEHHBOA A =X LR EDLI D TH->
7z, BEESNATORR o020,

| %
BgEE L 2RIOBREOEEOTA S AR OESE
o Twi, BORERIRD o7,

10 RUFRGBRELD 26

BAEFIREERAR £ & B ¥
oMo —
ENAZELRERAR + + £ B

FRMERIOLAELRE A IZE 1 compartment
A& LB de Quervain KfFE L THERE TEE
T L%, —F, B2 55 6 compartment T
ORERF 2O TEYL, bhibhid#E6 compart-
ment 287 5 REFREHRBELD 2 FIEERL 7.

— 146 —



FEB LIR30 FOLTH 7 U4 v 2aHL RS

BT, Av7 )AL O L BBOMATIER 21T 72,

ECU Bic R IBAN A5 N, EHH L 2185 E
Zent:.

FEGI 2 14 66 F OB THIBM R BEZRELBITSE
Fihb, BLEVSBERFPMb > THREL I
DrEZ SN, BAFB LU ECUBEARONFEG
ks L URBBEESVIR B 22 > 7.

RENFEET, B#EA STEROID F& 5175184,
BEGOERSH 5O TCHECTRETH S, FHy
wEOYES, ECUBEIGEMBERME @ Stabilizing
factor THAHLOAELZRIBET2LHIBD X
EThH5,

B MEESwHE|BREEEAR KoKk &
ECU o e i3 i o 72 D, BEBYIER IR TS
DAEEFHEL 2o,

| %
RiEIR s e o 72, BEKI smooth BV Tw iz
TRy LigdroT,

B M ERFEEHE R RER

ECUBHMBESLTw L EbN s FHEMBEES
WH DY, F{DHE 3 » AREORENRETE
ROBEFELRD 2, FMEISKEL TS .

B %

FEMBEIIC DOV T, case l REMNEELMECED
Mantsn, BEEOSRH S -7 2 & & ganglion
HEERf E N7z DT ope L7z, case 2 XERATR, PBARNE
ETBERELBAR SN, REMEERRAD
ZOEHE L, (b3 A 2~3y AROIEERER
ToTw5,)

g M BARFEEAN KRB EE
ERFR L ODRETRBASE 2700, tTh

W2 IGO0, 2 IR0 BERRAEE L 75,

FRLFETHEZ VO,

B %

20 b BEOREI 2 WHEET, BROGERET
by {BBNTOHUEEIRAL—-—ZXTHo771:5,
BEORN 1/20AOTFYIRIC L ¥, BEERER
Mz Twiwv, F#H 1 ORERIXFBECOREE DL
SEBE TV A Th o, ERIBEBE, B
WRBICEREY BLIZTECSH >z, TOH

305

ROFT7YV—F2 2Tl BRI E <k
TEMMORELEE L VD EEL SN D,

" M W RERTEAE EEH NG

ECU o origin i [Efg» 5o 0O, b L ECU D
origin i b A H 0, BHo R EEEEEAOFRR
D WIEE, Wh® 3 tenniselbow ( EEEE A EEEE)
¢ FMEDOFREE - % 2, elongation 3F 2 WD b,

| %
1FBRRREEOER, 2 %18 ECU muscle AD
WEE L H 72, elongation & 2 o7z,

g M FERERLAE Hk EE

fEE 2 2t ulnar styloid #8& calcium deposit,
intra-articular disc @ calcification 234505 D
Z £ 725%, pseudogout % gout DEJEEM XL VD,

m %

pseudogout * DEFIE LT, MDERAID chon-
drocalcinosis X7 <, BHIEOMER S OAKKTH -
7z, WEEALBLO crystal BFEIZIT> T,

N OERGHERMEEEICE b o> IEMEBRE T
D2
RERSEEEE) EVT— 4t fl B #

Yarvksy—
® M &k =
oW IE BB

EFIL 2% B BXE 20 EEBR/ME SE
AER/NEOHREENE, BM614E 12 8 6 HATRE
FTCHBTEL k-7, MREBETAKEA %D, X
R TIRMMA 9 mm @ Ulna plus variant CiEfiie
REFOERHH -7, RADMRIZ - 72, Bl
BIEREHBT L BBES LU, REEYIRET 7.

EBI2 656F I B¥E 40FITA2EFHEER
BEFD 62 BB & 0, EFESHERO - 0 BENES %
57, BRI 634 9 BABRIEHEREEL %D, 1088
BieixaFHEEEREL 2 >, BREETRERKA
2RO, BEMHE, REBETRET- 2.

EF 1 OEMBRMSBAE, GH9Imm b O
Ulna plus variant TH Y, M3 - BEOBE % <,
ERMEOLDOEDbND, BMBOREEL TR, ¥
HIABREALBEE 20 DICFRL HBHXE, &
NERBEHOBRIC L 2 EBORELNE L 5.
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" M GUNCESE SR 528 S/ AL >
AR REE, NMEEBWHROMREEE DKo%
Db,

5 %
IEF 1 TRELICHBL Tz, FEF2 TIRREA

TWHAPNEBTIESD 3 MR CERESA ST,

G HARFRENAE B Bz

FER] 1 DABR - IMEORHBER BN U TIRFATHY
MBRIT>THEWEIZMADL Eh v E-> T
iz Hd,

| &
£l TREFORKEIC DWT, ADL EO X[
Dl K BEBFMERE Lo 12,

B MEELER|IIEREBEAR xR F
FE 1 OS5, mesomelia il i, TRO
FEELE 2o T,

B %
EF 1 Tt BE 160 cm T mesomelia & 7% {, 5
Byl iNs I tiddhor,

12 FiEMBRETHRCHTIBREI—FRLBE
HEHCOVT—

PEHRBEREESAE B & k&
B £ 1@ E
T B %
B & ® ¥
nAx B E
X B " B
BICHBAFERAE # B B R
X BB #
N & R

FHEMHC BT 5 FEAFRETHROBE IS
T, itk MP BAEi % BEE 3 2 fER O #% I MP B
ORMBHBEE-TBTALD S, SE, bhbhid
REHEE A~ O BT (interlacing suture = & 2 BrfilsE
&) &, ToEY L OEERA SRR (BETBE
81z overlap) UifiE#% > 5 FHEEWMEH TS Z &
LE-THBTARESBONOTHRE L 2. (E
FOIBHEEE Y v F 5B, ¥—>v~vy, OAKLES
1BIDE 76 (FH61.4F) T, BEIR» SFWMET

O 3800 5 FEIB Ly, BBIBED - B - /h
B34, B-/AME3B, BRIBOA LHITHS, ()
ZEBERHERIEIS » A5 6FET 2B (FH2ES5 »
H) Ths. BEEBOR P> -BEEOHERAISEY
AEEsEflicEoh, MEOCFHEHEILLOR
Wi ot k72, BERIE2EOTHN 78 TH B
D, W1 1 F%BR < o> 6 B IFIZTEE 7 T B (14
R 837) MBEE s M,

B M FRAFERAR B =g
FEDFE L D LIBHERIC GRS ICRE
SR E BN, HHEFZ IR ) RS,
BEDTIZ D,

mE %

BOBEEBCOWTEY, FHHSKEELD, F
BB TRIEOIENETHTONS, BES
BEEEfgIC overlap X ¥ RECFEMBERCIEL R
BLLEE, BRETC»» 25 tension ddbFhH»
B TWRWE I A X T, AL tension #reduced
L7z position ##8% Z ¥ #* B LTH D, tension
BEL MOV EVLI DI TIERW,

" M WLEALRRERSR AR %

FHEOBRER LTV 52, BREAROERILD
£ LT s, (FEHREAR, NMEEFWHRO
FRRAE &S 7207240,

B %

Darrach F1, Kienbock §Fizxt$ % Carroll &%
TotER L T, ik 2,80, FHEHOLY 7
ABEEL T3, RiE~/NMEICW 2 5 MP H#i %[ —
VARLVOEBAERFL, RE» 5 RICEHA &
interlacing suture iZ & Y BBITL7-. HERECRR
Hlfg 1T (R 2SR 2 AR A SN D T, SEHD
LEETL 7z e B, Kienbock D 1 % v TH
IR THBL T,

" M HEKRZEEAE % JEZB

FMAFCDOTHED, BRLZBIEY 1 XD
EDC iz tendon transfer 4T 7@ H > 72438, Y
TTFDOBFEHEEALDORNICY T FHERZFESREA
LTEY, PRSI EXTIERBEOTEEMERS 2 L&
ZTw3,

[E1
TEBEOBDTHL, I0LIREMNCHL TRS
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% bridge graft Z C %BML THET REEHT
otz B,

13 BRIBMRSY > AZTRICx T 3 Littler 350 A

HRERAZRBEAR § KX X A

hA * E —

H # E B

N OE R A

4 8 & 2
bbb IIEIBER Y »RER 4 R L, Litt-
ler ZE2{T->72. bivbha{T- 7 Littler &L,
TRTOMRAEPHBFCEFT 520, WRO
lateral band #EHicERESHRMFHLL 2 central
slip 23 L, 35z EhEEEHROFILICEE
T5, FRREBMDGRNIERET 50D,
BR{EID lateral band & oblique retinacular liga-
ment O—EEEBELR. ZOEFICL D PIP B -
DIP Bagfi iz i 2B & SR ML L Tl e 5 2

EDHBETH D, EHERBO T AZAERS ¥ 5.

Littler & & tr#& U € Littler 1 EHITICENTWL
% ik, PIPBIE L C X Vg BRI DESH
AlgETH D, DIPBEAEI L THEERNIDEELAGET
b5,

bhbhdiT-o 7 Littler KERBMOFEE B L
THELROHBEERLT,

B ™M SEER SEWS BUE

Littler & wH thr s hEHEEREHO B
REHLITCEZET D WS e, PRk
Br REEd 5 LAEABS L LT3 Zancolli k&%
HORBVLDO TRV,

m %
Zancolli % & Littler ZEOE VI DWW TXXEIIC
BETT 5.

% B FRAZERNAR FHE =B

&iFE®D ASSH ¢ Littler @ co-author TH 3
Eaton B2 HHCHKET 5 LRI OFMOFE
ThxWwZ k, PIPBEAIBT+2ORICIE centralslip
PO ERESCEMAET 2 L8NS L LT3,
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5. Bofbhbiid, BFEMEETLL S GI0MRE
OfERBELZEBR LD TRET 5,

FERL 133, B EC THEE-HEVIRMN
FiJ oS, BMBYBRS TS TR o LKL, B
YIRMT %47 - 7z,

fEGI 2 @56 F, &M MK THATYIRAEZ D
eHER, E—MEVIRT T,

EFI3 137, B, F—MEBEURMN 1T 2nE
F. AR ARTUIBERT & HEFT L7,

fEFI4 50, B, BE—MEVBRH 2T 08
. BIRH A YIRER 2 AT L 72,

PS5 40F, . B L TEMYIBRT %
ToleERER., B—EVURE L URERRYO
YIBE 1T 7z,

H M REERRERAEAR AT 178
Wilhelm 3 8B T&MD venous return ORE %
HIF T8 50,

| %

FAER 1, 2, 3WEIRERL R RITU 208, FRny
DOFFRERD ok, L LERBEOBROEBKRD
LEHPLENB I eHD, TOBESETETH S,

q M IRRERFRBAE LA o
FABEL L T 5 1 BOZHRII,

m %
angiography TATR#iH % b D, BN IFRAR
FERL VS,

H M BICHRBRFEEAR SLUE—B

Thoracic outlet syndrome Z81J % 1 st rib resec-
tion THIE » ARBBRFTH - DD, HBITH
HiLORBEETHSLODEROBF* RIER 26
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WWERERT A, 2D XD 7% case DRE % FHIC L 25
RICIBEBESTENTOLEY, BEMET->TH
BFAERENTE LD TR LD,

B %

SEN AR E & T U 72,

28 Herbert screw AUV EAKEBKBAR

B AR
EEBRFSREEAR # L H BB
t & ¥ F
g7 H k=
SN

1985 &£ 5 3 E[Mic Herbert screw & & 2 HEE
2 EWTEM%1T -7 transscaphoid perilunate
dislcocation & 13 fEH 14 BAFT Th 3. 2HIERIBIE
B C, BIFMiE transscaphoid 10, transradial-
styloid-transscaphoid 3, transscaphoid-transcapi-
tate 1BAEITH 5, FHE COMMRBRE 1 B» oK
E2xA, ¥ 128MTHS, (FHiHE RAEL
TEAIHEA % AV %, midcarpal joint 8 & UAHRAEE
FEEBEL T, FEIRE % Herbert screw TEIEL 7D
b, RLCEAOREERET 2, ZORAT, &
Tz carpal instability OFEL2HRAL T, H5 &
3 %543 capito-lunate  $H B3 luno-triquetral
joint % K-wire TIREE T 2. #iko ¥ 7 X EE#EH
248> 88, 6.4 BETHE, BRIWERTY
EHEER 1 E3»BThE, AAREOBRSIX 1358
#iwgont, Cooney OFERETHKELHET 3
E, B2, B6, 95, RO 1Th-1.

B MEESAEIBRREEAR K4k F

BRAABEKAEROBE, PREERFRINSSER
BRARERBENS, dorsal LoEET S &, jig b
D RF < intrinsic @ scapholunate ligament

(RSLL o &RIIR) DIEM#SAIKE T H 5. area of Poir-
ior DERLLE» LIXED 2, HREADHBZL
HELZ LB,

B %

volar O8HE D F 5 »% carpal bone ¢ stability &

WNUCEELRD, FREARRVTHS, FlFT
i3, 3°L & Herbert screw O#RIA W Jig LB R s,

" M ERERERAR BZ AR (BER)

315

Herbert screw & Russe ¥ & D3,

| %

fEskik & Herber 3 & DHBTCRHERERICHL T
B, XEPEERR O XD EBREOER OB T
WEERET I 13BH & »ic Herbert 038R T 3,

® = BARTRZ AR B i1

ATz 1t Herbert screw 347 L BFH TR <,
jig DA, screw OF & ORE, MkEE ML &F
ENLBEEEZ S,

23 FOMRBEINFRADOKET

FALRFERESE @ - B
2 # o4
R # K
B B F t

FOMRBEMER F], ARNEREBRECEHL
7RREEIN2HOEH W HAHLER 2T 1D
THE LT

EFIE 17 F 05 48 FOBMT, RERRZE®EL
i b FEHoOEREEEH AL LOBH LS, F
EHNMEEEbE 20N 28H 7. BB oFH
g TCOHMIR 1805 17128 & 308, 350 2 DER
WBRE® 6 » AULERBL T,

FHAEE L TEITROBE W I 2 HITHREE,
6B TEBAVEERTY, IO LFHEFMD 1H%
e EBEEHALL.

MEEABERBMIE3 » A5 3E6 4 A, ¥y
10287T, #%3»A»5 8 » BORICERSNER
Lz, WBFESEREELLLOBS VL, EET
B 1B EBRBERLDATH >,

" M SARTAFERAAR B T

BIE # - Herbert screw {FEF 30 BIE L H 3
3, HkD K-wire K TEET S AELEBELTH S
EBEOWEE, FRMEIRLS Herbert ERFITHE
nTwi, EBEECRLTEIRI »,

| %
Herbert screw BSFETICR WO THERA L Tz s,
Herbert screw {2 S WHEEEZ T 5,

30 Scaphocapitate fracture syndrome @ 1 {5
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BARFEBIAH /T F
&= Bh

& @ X
®ox

& W A T

Scaphocapitate fracture syndrome i Lorie (1937)
DIRE LK 20 Bl & D <, AL THAES (1985)
DWEDATH D, bibh &Nz hs Sca-
phocapitate fracture syndrome @ 1 B2 &8, B
FRREEE0THRET 5.

EFNE 19 FBEHE BB TH—T7ETHEE LR
%, 2510 A% 422, WRRAEFESTCER,
MR R, EFHEERCAREMRERD. XK
BRTRIARELFEEOBINS L UVEREEPREFO
180° D [EER & REFEM DI # 5%, Scaphocapi-
tate fracture syndrome » 2M¥rL 7z, B 13 BoM
Firextl, Herbertscrew £ Z 3w 7 2R
T BRI BER B E M % FE1T L /2.

Mk d » A TAIBBE B ERBECHEL, &
FELUHEMKLMEAL, ERCERLL. XKRE
THLBEREIREFTH A,

H M AEEAFSEREEEAR HLE HE
X-P IFiE& T lunate-capitate F2SHA L Tir 3 28,
ZDRA.

B & B OHF

7

=
3t

g % HAXZEBRNAR I EX

RBFEMABEICEA L7, capitate head % ulnar
side O FEZ IS EGHEERD LD CBELL, &
DI, BRI L 2B RIB8H D, Herbert
screw AL T, FEEBESERITLI. 20k,
capitate EH#AEICHO T HIEEL, MEXEHRT
@ capitate-lunate [ joint space D ADIE L7z
EEzoNnD,. Ly LEKRRIC, TEHREIRYEREE
ELU Tz,

31 Experience of proximal-row carpectomy

THE_ERRECERE A =
(Lin  Fen)

Six cases were studied following proximal-row
carpectomy. The patients who were operated upon
for old trasscaphoid perilunar fracture-dislocation

were followed-up for 2 years.

Preoperatively, all the six cases showed wrist
pain, deformity and stiffness. X-ray examination
presented overlap of two rows of carpus with the
lunate and proximal scaphoid fragment still
remained in original site, whereas the other carpi
dislocated dorsally. Dorsal “S” shaped incision was
made on the affected wrist joint. The triquetrum,
lunate and scaphoid were resected. Then a new
While the

lunate was resected the median nerve shouldn’t be

radio-capitatum joint was formed.

damaged and both the scaphoid fragments were
removed carefully without damaging the snuffbox
artery (a branch of the radial artery).

After operation a plaster cast was applied and
the affected wrist should be x-rayed in the
operating-room. The cast was removed in two
weeks.

All the cases have got satisfactory results. The
pain was relieved and a functional range of motion

was obtained.

® E EARTRFBEZAR B 7

R & TI2fT - /2 proximal-row carpectomy i3 2
FlosaThs., 1EEIBEEOMKERIT (BRER
HE % L b2 o) L FEMMUINEIOBEELER
THH, BEOBMEEIRFTRIFEALTLA,

32 AHEIPHOBEERA -~ KXEREMBH
D— B HI

PEERMRERERAR R R W B

T # w

PERARFRHBE & #

EbO TR 15 PEMORBRREKEA »&H L%
REFEHERO 1 ARRRL O TEZERRICOL
TRELEE L. ER - 456 T, GRERSOE
., BHEEETPELHI T —F 258, &
Bz~ Fveylo TEFRE R EBR L. 2
BHRO VBB TRELBEREITERAD, RBBRFE
B L &b EBAAEML U BEEORFERM Y RL,
E B RHE IP BIET O BIRRBE 2 45 Twiz, EEIZ
BIMmagic K-wire 3A W THEBIEL 4 B0 ¥ 7 AH
ExfTor., ik 10:BRBERE X HER LIRS L.
Wkd4 » ROREE NBREOERE, TIREIRY R
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LRHBERBCEIREI ., BRAITHEARERE»
BL2FFBEBIUNYELDI Y v iz L gL
FEE = nKET, FHEEBEEL CTBREERE
BOURERBCHRLER SO0, & & f3HEk
T AERIBBO L BEREENEE U EELT
w5,

® ERLOF|IIRERBESE HaKR ZF
KEBBEWRDD b, BB 3% LRahH, B
B T3 20% LA ETH D carpal tunnel view 2 CT

PEET A, BEHORER b LRV HIDERD,

33 BIEMPEAHMASUTTRBRMEIINCHTS
#MAARAEDRET
PEFIRFREAR & U8

il
2

F
(TS
£/ 3
%

1983 ££~1987 £ DA% 5 EMWw LF B X UEE 2
M EZZ L -3 MP RERIEIRHETE SN E
FRBEFTH-7, DI LBROEMMBAE L,
RAERE L 18 LI L, BRI BEEE EM & T
7z, EiZ, pull-out wire ¥ & 17w, LIETZ B R i@ wire
B UNENC Ky v TRIEL 208, BLid wire %
EFEBFR B FHACEL, BFE L VEM 1 mm
MORECARERG, FofcsibL, SlEEE
HRELETEET S, JOoAEFAVRTRGTE
THRZEEORENTE, wire DELIZ L 2HE
fif « itk wire BEX»5ORKRY - K7 o OFEMEIC &
LEMOBEBERRK D 2w, BREEIESEERERL
Wk4BL VBB TOBBEHERGET 5. M8k 6~8

o RN R 2
Mo OB O 4 W

BTHERALREL, 3~4» AT wire 21kK ¥ 5.

MBI b &  PASIEIENE b REFCH > 72, B
INE L, EIHK & W DI Stenar lesion #2332
LOWHD, BEOERE LT THEL 2.

" oM
B ) 7T o FERIKERRAR BH EK
LHEELREL L5 iy wire 2 HLTHIORE
HIBREOWMTHE, KTEELTHWS, 20%%T
ESRHER VD wire 2IREINZEEIE R,
BEO7 70—FiZEH 550,

317

B %

wire FRMTHHOT, HEL TV 5. REIHE
LTWallohn i3 @&, E8ECIRET S, 3
~4» BTRET 5.

2 M W RFEEREAR UK #8 (BE)
MP % K-wire TEEL TW2DIEE D 3 Fikp,

| %

BIFFAR P VR &0 MP 2 EE (BEREGA)
T3, CHRLDWABRER LEELTT O TIP, CM
BEE e 5,

34 BAKtE PIP BARTAR 3 0 /AR AEER
HEKERENAE & B
£ B
N
A R
% K
B & =
A @ B
SEbhbNIAFBICEI D E U PIPESOM
HEREI: TR SRR L O THRET 3, ERON
Rix B S, 26, GH 24, £RS5HT, %
BRIt RIE 218, PHE4tE, NE2HET, B
EBE o7, BERRE L TRFRL/ L — R —
WHEDAR=VIZ LD HDH5FTHO 2 FlidEm
WEBbDTH-N, REBEFORBEE LTI, Eflo
BlE D EHBEHRCBHBOBEL T 2 PIP E&EHI
BREIT, 28k b —REBEEZEAEHHL:. 20
™A 4 Flix volar plate {(THEDERET - 7243, HEF]
WEREOEROHREL/2EEThHote, kB, EH
EHEBOAD SN OB R, H2BMOHE
EREEES B L7208, PIPBESIO T Big i T
R —147, HER 90.4° & HBMRF CRIABIEME S
<, XBRWUTOHEBHMESED R S nicERIR k-
Jo. MEQZ &L, BRI XY EUEER A
B EQREEEZALL D LDILREDTFHRIZR
FTHo.

' M WILEERRBENE EAM &
volar plate MAAEII L 5 LT3, volar plate
BEOT 7=y 7 2RI THLY,

2 EYH
o MO It & M

|\ %
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volar plate XfE{E 3 %. collateral ligament &
volar plate 23 A Y] Tv> T % volar plate DIEE
B T+9TH5, pullout BH ok b L E D8,
¥ H H D collateral ligament DOWEILPLBER{TED
H O T3 middle phalanx WO 5 I x4 H 5,

B MFEsEm)IEHRE8EAR 4K F

PIP OB & U Ei B EBEMETHTORE, Bl
FIRGIZEAYREETT, BRAEIBROL RS 2B L
5, B30k EMONEESR PIPO TIT->1TH
D, BERMMEECLENTHEBHBEEHRLLON
Lk > THB, F7: volar plate BEEBL Tw3
25, BERALERICE > flidzy,

m %

EIBHUBETEEL THHERIEBL TS L
g3,
® B BRRFEEAR &IIF—88

Bt PIP BIBRMGE I3 13 & A ¥ W RIIRE T A
ORE, BHBOEHR D, BlOSE S volar plate D
BET LY HEBEBECRIRTVLOT, HiROE
Eid 0" (R better 2 EZ 3,

® E REER #EE BUE

volar cartilage O FEEIEFGTED BB
WEET A i3 aw, MIEEHL 1~2 8850
TBLLZriRdshe s PIPOBEERAE 0 #E
fieLTws, HYEH (2 A3 &M PIPO
dorsal splint #FF &€ 5, BHH#ABERTHGSH S
LeTH5, 600 FEOEMITEERTOG Ho7e.
accessory lig. @ release ¥ B L 7-EM®, F.D.S &
F.D.PHEOEREXH2LELTHEFOERL TL
5,

35 FHEEHEHRBEHOV DLW S rotaional su-
pracondylar fracture &/\ E5%

RS RFBHAR INEH i
WO W R

W oE %

WM s —

# B R =

B H = B
BATIRRERAR BE% B %
EERRENAE W OB E 2

5 S -

(BHY) FHREHMBHEFETOVH W S rotational
supracondylar fracture i¥, TWEEZKHRAoN
LA EN LB &N, ZORBECODVWTLH
MOHZILWEIATHD, SEbLObLIE, ks
L UHERIRICB O TEERL L 9EFc DWW T, EF
OB EZEEE M2 /E L T2,

() FElE LTRFBELRAA, TH7 VA
S—AHBEWENNY T av kA PIP EE R
BE*1To7. BEIATCHEs BB P, &
BRE 2 ERNLEIRER 21T - 72,

(BR) IBIP 6 PR REFHCTOBETETRE
BN IR E 1TV, ATEEHIRE b MOATRE# 1T > i
Bl tb_Hie <, ADL £, &< WXEBRIEH sz
hnoiz,

(&E8) YBire, FRle L TREAFELRAL
NETHY, OFEBEHCERTHERIFLEREES
nrbDLEZLNG,

H oM IERFERAR LWE 85 (ER)

FHRPIOTBFRIRES L O, WEFBZ L
HSEE A,

| %

FM 2T EFISEIBH 1 5, REQFESICE

BMEALL 7D 14, HER 1HITH S, BRI
WEMREOANBRMAREZ > T L E o,

36 FOARAMKICE I3 PDS B EBAER

BISEBKFERAR & W E-—8

? & B %

BEHIRREERAE B & BZE

REREEPAR B B B —
RAERREERAR 8B A T

i
FELMRRRNRERAR oKX #
ﬁ?@ﬂkéﬁfﬁ)llfﬁéfﬁﬁ%i‘g W e — B

= K E B
SRR EE SR E PDS v (&% ORTH-

OSORB) ®*FOHAREERICB O THVW LB B
DT, FOER - MEAZ L2 TR EZMARS
L7z, PDS v vix pdydioxanon % h{E&h7: poly-
mer THYH, SEHRBERZE 1.3 mmOE rEHuni, B
TEEBL, BTEEEIHHDOOEOIEEE *7F
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DI EBBETHD, MARSERIC X DHEBATRRIC
SN D, SRRV ERZEEEEH, CM BHE
BB, TEEEEE L FEHSRNET 2D OB
BUDs 18 B, BEWIMEBERE AN LBITH 72, MIBE X
2L 0RAAOEHIIFILEALREDONT, BRED
IEEAT & -7z, shearing force W39 % BEEI 1T
+4yT#H - 748, bending force HMB< BT L T
it, tension band wiring 7z & & th#E T 5 L BT
HoTwnt, LErLAC Y BIEAMELEL w3, #
A migration BEUSEEUEBIZEAEZVOT,
WEE» O BREBEEN*BEET 2LEDHIIBACE
LERVLHELOH 2ABEME EEZ s htz,

" M WRREERSE LE #E (ER)
RYRGWCHT 2B, COMBREITFCA
N5,

| %

BHACEE LGS, BELRVAHEBRIGSSD,
BEORHEEL 2 57:8, RIACEL TR, WiREEN
KEESETHATI I LNEETHS. AFIEL
TREFEREHERINTE 53, Johnson & John-
son ot Es b DEHTHS,

B M BARZERAR M Xk
bhbhxEHABIT THREE » > OBEEC L S
397 ¥ E%ALTED, subchondral bone & T
YEERIRLIEPEELEXTHL, PDS Y
COFROBIEOHES MR &S », PDS 3 EHERMG
b,

B &

PDS © #0552 BEERNNDEDAAIE Y
77ATEVEEBRCAETEETH 5. FARBERRE R
Johnson & Johnson #iZfJ &b T EEWn,

37 FIEEAMBEHCHT INNEEROERER

BRIAFEMRRERAR + & K 88
B A 8 X
k B ¥ 2
LB OB b
OB ® A
[ S

Eic & 2 FRERETE, RRYETL 2 &
RIS RS T L%, FIEFITIERERE T,

319

FEEECH LD R L D EBRERFLEET S
2, MBRERCRETOBE L BERFEVSEHETH S,
5|k, K-wire @E, v — 2 BE2 XD H
B X DHEESN TV S, SEbhbhidEErE
E & BAEBGEF B8 LT, Hoffmann 4 EE
B2 FALLIFEERLL., 3FL EBHEN
EEMHCZ UL, BEESHRESTVEY, BEcH
bbb eEL, SHBANBEEXITIHE, £V
FAFELE YW OWTRDZ L 5ER LT, EHEEE
KWBWTE, BEHEUTERBEL, HFRB LUV
lateral band #dhF w7 REE L —7 ¥ v 2% X
DRIABIET 2. Vi3 4R bHBEREREET 2,
RIZEDEHREEY AL LT, BBl icE
BUEHOLTLHERLI LD EEZL T3,

g M HEKRZFBLAR I EX

bhbh b BB BRAMERRER 3 FIOAISE
EORRENHZ. 16 4 » AOBEE TEREMES
ny, 3=7v—rREEIEEL S, o2 Hli3Al
ABEEDAH TERESTEONA. 236 balHisR
HIEPEBUES THEBRICER T E . RENERS
iz LS CryORATAEIRE A, FEXH
MEOFB L LTAINEZRBRI2ERELEL 380
B,

|

BIGER 0 ES  TEEOSEL LS LERD 5.
SINBEZETCEED ES50wbOBRHY, BEERD L
RoTHEIHDDH2DTRE VD,

H M UEBREEEAR LR EE (BR)
Hoffmann W B2 M2 3 HBRH B L5 T b,

m %

Hoffmann BI#EIE b X B BfTbA T 28, KR
o b O, MENEROHZ Lo L TREEGK
BB DHD EEZTNS,

38 BREBBECL > TEL -LREAN BB
D 3F
MU FFREREAR f/ g
V8- {5 -
r B
BT R
TN O&

oS M

i)
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BINKERERAE & L & B
% B 3
EFI L, 14 FBFhEE, HERE =87 o2k
U—8AEBKU BB E L. REMCINEL 7.
EF 2, I3FETH¥EE, B, BBrHz5 K
B0 ZBAERUBICSE L, BN THDNE
BRI zsBEE ko, BIG 138D Y
BTiz=R7Va—CcEELL, EH3, 13FETF
4, BRI, BF. A b — FOEBRERT B

ZHL 7, BIRCBEL, NEREX Y TEEL,

SR L EFRBEOBRIIZ A+ v T E ¥ 18
MicaRAflcEBesECTEY, ERERRILEEC
17 5 HERLG, FESBEHEONEIC L > TH
MEFZECZ VD EEDbR, FHRRTCHNAILE
OBWHREEIC DRTRHRBEC L2 L Bbh 24
2RO, EFEBCETIRBNCEBL T, &AL
BETHAR=YOFELEHSH 5 EHI GEMAIC T
HWeFRL, BREACEET 2 LENHL LEDLR
7z,

B MBFARWR)IRREREVAR E2K #
WEIAREM.D H - 7c DIZER 2 D&,

| %

EF 1 B fThknrote, EF 23T, EFSE

B o b BEATMSS > > OTTbE b7, %

BEFIcifTuizwEES,

R ERESWUR/IRFEREEAR KLk #

NEBEEmCHSARRRIEFEOMRBA R L 25 b0
BhHY, SBAR-VEERTLIZILxELNE, W
RIRBIRE RS &85, MCLEALEE
FidhdTr