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Miami KZ%F4#Fl, Rehabilitation %3
W.S. Hart, W. E. Burkhalter

Microvascular Telescoping Anastomosis and its Application to
Autogenous Vein Grafting

Satoru Saitoh, et al.
Department of Orthopaedics, Shinshu University School of Medicine

An experimental study was performed to cofirm the effectiveness of the microvascular telescop-
ing anastomosis and to examine whether it can be used twice at both proximal and distal anas-
tomotic sites in an autogenous vein grafting.

24 femoral arteries of 12 rats and 23 femoral veins of another 12 rats were exposed under
intraperitoneal pentobarbital anesthesia. These vessels were cut at the mid-thigh and repaired using
the microvascular telescoping anastomosis technique described by Lauritzen in 1978. The proximal
stump of the femoral artery was inserted into the distal stump using 3 to 4 sutures in 10 arteries and
2 sutures with CO2 laser welding in 14 arteries. In the femoral vein repair, the distal stump was
inserted into the proximal stump according to the direction of blood flow. 4 sutures were used in 7
veins and 2 to 3 sutures with CO2 laser welding were used in 16 venous repairs.

For vein grafting, a 5mm long defect was created in 14 femoral arteries of 14 rats and was
repaired by the telescoping vein grafting technique using 4 sutures at both proximal and distal
anastomotic sites. The inferior epigastric vein was used as a graft and the proximal stump of the
femoral artery was inserted into the proximal end of the graft at the proximal anastomotic site. The
distal end of the graft was then inserted in the distal stump of the femoral artery at the distal
anastomotic site. All sutures were introduced through the adventitia of the inserted vessel wall and
were kept out of the lumen.

The patency rate was observed 3 days, 1, and 3 weeks after the arterial and venous repair and
was seen at 3 weeks after the vein grafting. The overall patency rates in the arterial, venous repair,
and the vein grafting were 95.5, 73.9, and 71.4 percent respectively. The only failure in the arterial
repair was due to a sliding out of the inserted stump and 2 out of 4 failure cases in the vein grafting
were caused by apparent technical failures. These 2 failures consisted of one with an asymmetric
suture placement and another with an immediate sliding out of the inserted stump due to an
insufficient overlapping length.

Our results appear to indicate that the telescoping method would work even used twice at both
proximal and distal anastomotic sites in an autogenous vein grafting and that complete adaptation
of severed edges of vessel walls is not necessarily required for patency.

Key words : microvascular anastomosis, telescoping method, autogenous vein grafting, proximal anastomotic site,
distal anastomotic site

Address for reprints: Satoru Saitoh, M. D., Department of Orthopaedic Surgery, Shinshu University School of
Medicine, 3-1-1 Asahi, Matsumoto 390, Japan.
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PEET A, 7y P ERAWTUTOERER{T /2.
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Ny PN E T =V IERERFREY T A BRI 3002 D
7 v b ORBEIFRIRE RIZEHE» & TREEEEIFRRE LS
Mg TeELX UL ERLE 120807 v b OWEIXERE)
Ik (24 REBEHAR) & DEFELBIO 128D F v b
OFEIAEERRMR (1 > OARBREIRIL RIBEC KB L 7272
& 23 KERBRIR) % KBRS THI¥T L, Lauritzen @7
ETBEL, RS CIIER 220K S HKREE
EIREZE IFRRUER R 2 L5, TEHns RI
Wrisic A L7z, KIREIRCEl D, B850
FEEHIRER S IIER U2 5 & 5 KEHE % B
WrigoO A L7z, stay suture 13, A SRS (K
Blo) MEOHKE L SMEIOIED2B%EL T{TV,
MENRECIZBEH L2 & 5w Ui, Lauritzen ik
T 2 D0 stay suture AW S50 TH B, [T
HEr D REUEI2FEAMEBEORE #0HLET 27
&, 10 DRERHIRTIE 3 55 4 D stay suture 2 FLs,
14 ORERENNRTIT 2 DD stay suture Oftiic, laser
welding % stay suture OEICIIZ 7z, 72 7T OKER
BIR T2 4 DO stay suture Z{ERAL, 16 O ABRERR
TiE, 275 30 stay suture Ol laser welding
% stay suture O HWLIIZEMIL K, laser 3 CO,
laser (Bioquantum Technology Microsurgical
Laser System Model 7600) %, spot size 150 um, &
£ mode THAW, KEREMWRTIE 95 milliwatts, KR
Bk T 75 milliwatts 3 & T, #10 » 5 15 B,
MBI T CHEDO TS % welding 2382 2 CHE
FHU 72, KERBIIR CIARIED clamp 2B L7z L
WD clamp %43 3°L, Bk TP GARL) O clamp
DB E WK GERD) O clamp B L 72, FRIET
WE®E, M3 8, 18 IBACBEELL. #RkE
MERTHERLAE UED T Y BT THER
MreRBAEERR e UC, RBEIIRICIER L -RE5
mm OBIRKIBE R L 2. PRSI, RS
¥ % Lauritzen ¢ telescoping method * FivsT#E
&1L, stay suture ¥ Z#RAZFN4 DT DOEVTEEL
7. AR AR A B C i3 KBRENIR AR TR = AR AR PYIC,
FABREE ER T 13 A B ARR AR & AR BINR R AR BT 7

oAt

i, ERAHAaDESHABHREROZAZH 1L
5 1.5, 150 28R sL2KHEAL, D
clamp #5iciz 3L, BEHIEMO clamp # &R L
7o, EREWNERE IBGRCEELL.

b ES

MEEOABREIRTIZ, laser welding %17 > 7: 14
meE&d 4 mET, ARlOMESKEL THRIHL 27~
&, 2IMMET laser * /AL, o 2mE T2 >
DOREFEMNL 2. ARBR#IRTEMITHERE & bic,
12 % CHREEIE U & o727, laser welding
EBIR--MEDD H T7DOT, 420 stay suture
PELFERCTOBZ 2, ME3 A 1:B3BTOKRIE
BROBEERETENEN6/6, 6/6, 11/12THD, &
e LT OBERIE 23/24(95.8%) ThH -1z, 72K
FBE RO 3 H 1 @3 BTOREREZn 2N 3/5, 5/
6, 9/12C, &EL L TOREFRI 17/23 (73.9%) T
Hote, W—ORBEROBEERE, FBAL PR
HHHRIR T B2 b D TH o7z, Wik IBTOBMER
MROBFTER X 10/14 (71.4%) TH -7z, 4 O EIRE
RIS BT 2 ERBEHD S 5 2 P3G HEEREOT
FRBILLBLDTHo., Thbb, 18420
stay suture AT E o0 T, B 1 HI3 T
+SuMMEEDOER YOS, BASRLMESKT
HrebDTho7z, ThoDMERVThLERBRE
EHTEL T, KKFID S oMo 2 FliEmiE%
RETELTBD, Bo»2RELOTHERIRD SN
Ripotess, 3BBICGEEL Twi,

R A RET

#1123 B 158 3888 L7 KEBEIFRIR T~ T &,
B1IHTOBESIR—F A, 7 7 1 YR *1{F
BL, BEFRCRE L, W% 3 H e 1LEOKRERE
Bk, REEBIRCE, @A SN MERIMERNETRE
HLTED, AEONEE:DHVIZORBRE 7 + 7
DUBMETIED S TWL . ik 3B THREST:
Fuies, A E CKBIRTIEEL, WAL S Eom
FESERL TOLERERED C LWL > THL K
MEREERE-> T, Mk IBTHLRENTREE
DBRENEFEEL 1. Witk 1 HOBMEERO KB (Fig.
D 8L UHR (Fig 2) REWTR, 2R IBAME
BEORRADRESERTH >, FREAHT, &
AS N REBREIRO —EAREL THLEDHMATD SN
7o,



a new telescoping vein grafting 179

Fig. 1 a (upper) and b (Jower),

Distal anastomotic site one day after oper-
ation. The thin wall of the grafted vein
stays well within the lumen of the femoral
artery. The space between the two walls
is filled by a small amount of fibrinoid
tissue. Calibration bar indicates luminal
side and corresponds to 100 zm in Fig. la
and 50 #m in Fig. 1b (higher magnificati-
on). The direction of blood flow is right to
left. Hematoxilin-Eosin staining.

Z =

telescoping anastomosis & X X SHMILDII LS
T TR H DY, FHUL R FMEE R AT i CE
LEET 2, Ll Z0OFER Lauritzen 12X D #]
& TERBAIIGA S L, HBO—EOHZC L - T5ER
L7z & 2 p0m8on 7 gz 1317 % telescoping
FEx Ao/ EBEORRE, BFRk e <R
BRI T 2 boIcRsh, BIRBEICARELFIAL
FRERE T A2 DO T ayritzen,  Sugiura'® (%
telescoping ¥ % BAIRRAE IC AL 7248, & b i PIERS
R > THW, BN MERESEEE -OmEK

Fig. 2 a (upper) and b (lower).
Proximal anastomotic site one day after

operation. The wall of the femoral artery
lies prominent in the lumen of the grafted
vein. There is a marked projection of a
part of the arterial wall due to a partial
reflection of the edge of the inserted wall.
The direction of blood flow is right to left.
The scale marker indicates Iuminal side
and is 100 ym in Fig.2a and is 50 gm in
Fig. 2b (higher magnification).
Hematoxylin-Eosin staining.

BOT2EERALTOLBEMNTH2ETTHS LEZ,
FIRMAERTIC BV THIR B & KBRS L b teles
coping B TOBELHL .

Lauritzen OREETI 2 D0 stay suture 3 3
DHTHBH, IOFETIHARER, KEHRORE
SEBRTERCHBAMEORE,SREZ o7, B
WESZOLEITLHIN L AL 24, Z0RO8E
WMTWREHBE > T, ZORED S BIRBIEER
Tlk 4 DO stay suture % ERELTH LA, EH
ForMELREFBAL, »OMHIIEES ZOMNE TFR
B4 5751k 2 DO stay suture TlRA+59 & Eb
EAAN



180 ook

WANMERSIZB 5 cuffing technique D E VB
BFEEMW Db OFERIE, YIsh - MEEDR
47 adaptation BEEMEORED - HICZLTL
LHBETRRVWIEERL TV EBbhr:, BIRE
HEBRTOEKRF4BP2HORERREFEATH -7
5, BREWIZ BT LHEBORRA L %5 stay suture O
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An Experimental Study on the Skin Blood Flow after Replantation

Katsuji Suzuki, et al.
Department of Orthopaedic Surgery, Sano Kohsei Sohgoh Hospital

Purpose

The mechanism of skin blood flow after limb replantation is not yet clarified. Therefore we
made an experimental study to mearure skin blood flow in the early stage after limb replantation.

Materials and Methods

7 mongrel dogs weighing between 15 and 24 kg were anesthetized with sodium pentobarbital. On
each dog, the right hind limb was amputated at the middle of the thigh, and immediately replanted.
During preoperation and 3 weeks after replantation, circumference of both thighs and legs, skin blood
flow of both legs, skin temperature (including thin tissue temperature and skin surface temperature)
of both legs, and rectal temperature were measured consecutively.

Results

All 7 hind limbs were replanted without any partial necrosis. The records of 3 dogs which were
measured 10 times during 3 weeks after the replantation are displayed. Another 3 dogs were
measured 6 times, and another one was measured 4 times.

The increase in circumference of the thigh and leg began from the time of the operation and
attained plateau at 2 or 3 days after the operation. Following the plateau, the decrease of circumfer-
ence began at 10 days after the operation in dogs No. 1 and No. 2. In dog No. 3, the plateau continued
about 2 weeks and the decrease of circumference began at 18 days after the operation. The curves
of the circumference of the other 4 dogs were similar to dogs No.1 and No. 2.

Skin blood flow of the replanted side decreased immediately after the operation, but began to
increase within 12 hours after the operation. In dogs No.1 and No. 2, skin blood flow overshot the
preoperative initial blood flow at 2 days after the operation and continued until 14 days after the
operation. In dog No. 3, skin blood flow was the same as the preoperative initial blood flow. The
curves of the skin blood flow of the other 4 dogs were similar to dogs No.1 and No. 2. The curves

Key words : skin blood flow, replantation, major amputation, circumference of leg, tissue temperature
Address for reprints : Katsuji Suzuki, M. D., Department of Orthopaedic Surgery, Sano Kohsei Sohgoh Hospital,
1555 Horigome-cho, Sano-shi, Tochigi-ken 327, Japan.
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of the skin blood flow of control were similar to the replanted side.

Conclusions

1. Skin blood flow of the replanted side decreased immediately after the operation, but began

to increase within 12 hours after the operation.

2. When the skin blood flow overshot the preoperative initial blood flow in a few days, the

edema was apt to decrease quickly.

3. On the other hand, when the increase of the blood flow was at a slow pace, the edema was

apt to decrease slowly.
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Fig. 2 Changes of circumference
Graph A, B, and C indicate the record of
dogs No. 1, 2, and 3, respectively.
Curves are adjusted so that 100 percent
equals the control circumference.
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dogs No. 1, 2, and 3, respectively.
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Changes in Sensitivity to Agonists in Vascular Smooth Muscle
of the Autografted Artery

Yoshio Ueda, et al.

Department of Plastic and Reconstructive Surgery, Kinki University

Changes of contractility and relaxation of the grafted artery in the vascularized free tissue
transplantation influence the postoperative result. It is, therefore, very important to study the
functional change of the grafted artery after transplantation.

Femoral arteries of rats as a model of autografted artery were used for our investigation.

The sensitivities to both noradrenaline (NA) and serotonin (5-HT) in the autografted artery were
increased at early phase (1 and 2 weeks) after operation. It was, then, returned to the control level,
though the sensitivities to both KC| and Prostaglandin F,« did not show any changes at al] times
after operation. Autografted artery showed no response to nerve stimulation at 2 weeks after
operation, while it showed slight response at 8 weeks after operation. By the glyoxylic acid
fluorescence histochemical method, no nerve fiber was demonstrated in the autografted artery at 2
weeks after operation. Nerve fibers less than one in the control artery were shown at 8 weeks after
operation.

Increase of sensitivities to both NA and 5-HT at early phase after operation were assumed to
be caused by the denervation supersensitivity. These results lead us to emphasize the importance to
take care of pains and excitation after operation. Managing the NA concentration in the blood and
the use of drugs such as blocker of NA receptor or 5-Hy receptor are essential.
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Key words : autografted artery, denervation supersensitivity, vascular smooth muscle, agonist
Address for reprints: Yoshio Ueda, M. D, Department of Plastic Surgery, Kinki University, 377-2 Ohno-higashi
Osaka-sayama, Osaka 589, Japan.
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Fig. 1 Dose-response curves for contractions in-
duced by NA and 5-HT in control arteries
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4 weeks (A) after operation.
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St. Vincent’s Hospital, Melbourne

K. R. Knight, B. McC. O’brien
The Salvage of Ischemic Free Flaps Using Vasodilatory Drugs

Hidehiko Kawabata, et al.
Department of Orthopaedic Surgery, Osaka University Medical School

The rabbit epigastric free flap, subjected to 21 hours of warm (25 degrees) ischaemia, was used
as an experimental model to test the ability of two endothelium-dependent vasodilators, calcitonin
gene-related peptide (CGRP) and carbamyl betamethylcholine chloride (MCh, bethanechol chloride,
the stable acetylcholine analogue), and three endothelium-independent vasodilators, calcium channel
antagonists nitrendipine, diltiazem, and verapamil, and the one alfa-adrenoceptor agonist sal-
butamol, to improve flap viability. After the period of ischaemia, flaps were infused intraarterially
with either Hanks balanced salt solution (controls), CGRP, MCh, nitrendipine, diltiazem, verapamil,
or salbtamol for 30 minutes. The area of flap surviving improved significantly (p<0.025) from 39.9%
(n=18) for controls to 70.2% (n=14) for CGRP treatment at 2 ug/kg, but was unchanged at 47.1%
(n=14) for MCh treatment at 50 zg/kg. Nitrendipine (0.2 mg/kg n=10), diltiazem (1 mg/kg n=10),
verapamil (0.8 mg/kg n=12), and salbutamol (0.05 mg/kg n=10) increased skin flap survival in
rabbits to 64.3% (p<0.05), 62.6% (p<0.05), 47.8% (not significant), and 54.6% (not significant) respec-
tively. All six test agents invoked a vasodilatory response with a minimum change in blood pressure
and heart rate. These results suggest that CGRP has considerable clinical potential for the salvage
of ischaemic flaps. While vasodilation may be one of the important factors, CGRP must have other
unknown beneficial effects on the ischaemic tissue, since MCh invoked a vasodilatory response but
failed to salvage ischaemic flaps. On the contrary, the vasodilatory response elicited from
endothelium-independent mechanism in the microcirculation of the ischemic flap helped to improve
flap survival.
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Table 1
INFUSION DRUG N DOSE

HANKS BSS (control) 18

Nitrendipine 10 0.2 mg/kg
Diltiazem 10 1 mg/kg
Verpamil 12 0.8 mg/kg
Salbutamol 10 0.05 mg/kg
CGRP 14 2 rg/kg
Methacholine 14 50 ng/kg

& R

R % T % WA 100%4E%E L7245 Hanks
balanced salt solution $Z 5B Tl EFRIF 39.9%
EFUR. ZOB L CRADOEEE R CGRP &
SR BWLTIR70.2% (p<0.025), Nitrendipine
BRI BT 64.3% (p<0.05), Diltiazem 58
WHBWTI 62.6% (p<0.05) LA ERNCERICNH
anizs, F0EH0 3T Methacholine #53#
T 47.1%, Verapamil #&58£C 47.8%, Salbutamol
R 5BET54.6% L R EMIAD H B b D DOFEFEHTIC
BETRZ» ok (Table2),

MAATIEFISSHC 8L TRV TR Hanks bal-
anced salt solution #% 58 & [ L MR EEMT 5
@A H D, ERAORBOEBRELETL TR,
MEFFERGSHAHTR TR I Verapamil 23
PREEE LS EEROWTERE P, —T,
FRIMEESE I Salbutamol #3203, Diltiazem %3
209, Nitrendipine #3213 (mmHg/ml/min) & {E{& %
RU 7, BEEESERICEIRE, (OB R EE
HROERE 2, 2HOERIREBE b o7

(Table 3).
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Table 2
MEAN PERCENTAGE

NFUSION
INFUSION DRUG AREA SURVIVING (SEM)
HANKS BSS (control) 39.9(9.1)
Nitrendipine 64.3(10.3)*
Diltiazem 62.6( 9.4)"
Verpamil 47.8(11.0)
Salbutamol 54.6(13.3)
CGRP 70.2(10.6)**
Methacholine 47.1(11.3)

* p<0.05 by Student’s t-test.
** p<0.025 by Student’s t-test.
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Table 3 Hemodynamic parameters 20 minutes after reperfusion

Flap
Treatment gigggtre gg{;d ) fow (11;1:;[;[/ ;Zéf) ngZle}:?el
(mmHg)* (ml/min)** (mmHg/ml/min)***
Hanks BSS 61 0.19 (0.04) 205 (8) 339
Nitrendipine 68 0.32 (0.04) 222 (9) 213
Diltiazem 69 0.33 (0.05) 213 (8) 209
Verapamil 74 0.28 (0.03) 216 (4) 264
Salbutamol 67 0.33 (0.05) 228 (4) 203
CGRP 76 0.32 (0.04) 223 (6) 238
Methacholine 71 0.33 (0.04) 224 (7) 215

These results have been recorded as mean values with SEM in parentheses.

* The blood pressure was the mean for 4 rabbits.

** Converted from kHz to ml/min using a probe calibration factor of 1.25.
*** Peripheral resistance was defined as: Blood pressure/Blood flow.
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An Experimental Study on Vascularized Bone Allograft in Rats
—The Fate of the Graft Bone under Immunosuppression—

Mitsunori Shigetomi, et al.
Department of Orthopaedic Surgery, Yamaguchi University School of Medicine

In order to make it clear that the healing mechanism of vascularized bone allograft, we are
performing experimental studies using genetically defined rats.

The purpose of this paper is to study the long-term fate of vascularized bone allograft, that is,
origin of osteocytes in grafted bone under immunosuppression.

The vascularized tibiofibula harvested from DA rat (RT1?) is transplanted to Lewis rat (RT1")
orthotopically.

The graft bone was fixed to the recipient bone using intramedullaly Kirschner wire. The femoral
vessels of the graft were microsurgically anastomosed end-to-end to the host popliteal vessels
individually. This model was designed for making it easy to observe callus formation on both
proximal and distal site of massive intercalary bone allograft and the monitoring of the viability of
osteocytes by the bone scan.

Cyclosporin A (10 mg/kg/day) was continuously used as immunosuppressor.

Monoclonal rat antibody against the RT1A? antigen was used to distinguish the origin of the
osteocytes in the grafted bone under immunosuppression. As methods of postoperative assesment, we
used soft X-ray and bone scintigraphy.

Periosteal new bone formation was observed on both donor and recipient bone until 2 weeks
postoperatively, and each of them united until 4 weeks postoperatively at the proximal side and it
took one more week to get a union at the distal side. This results were very similar to that of the
vascularized bone isograft. Bone union and bony structure were maintaind after removing the
intramedullaly Kirschner wire.

Remodeling of the grafted bone was observed with time.

Active uptake was obserbed around transplanted bone in bone scintigram continuously. This
showed the viability of the grafted bone.

From this study we detected by immunohistochemistry that osteocytes originated from the donor
survive in the grafted bone as long as immunosuppression continues. At the osteosynthesis, not only
recipient osteocytes but also donor osteocytes united the both end of cortical bones.

Key words : bone, allograft, rat, immunohistochemical stain, cyclosporine
Address for reprints: Mitsunori Shigetomi, M., D., Department of Orthopaedic Surgery, Yamaguchi University,
School of Medicine, 1144 Kogushi, Ube 755, Japan.
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Fig. 1 Grading of Bone Scan
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Fig. 3 Radiological Changes of the Grafted Bone
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grafts)

& ES

SFIEINHT TOMERMSREEBERETE, By
FUBAEER R, S BIEFEOIER S uptake HHERF
ahi: (Fig.2),

softex B Tix, BEEK 2 HE» 5, BHEE2ECD
oo TREEOREIRBEOME:R OGS, BiEk
~BTRBEELBEIEL S DIREOERLE D
ot BEBORECERSNIHFETE, BEE
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Experimental Studies on Vascuralized Bone and Joint Allograft
—1st Report. Viability of Grafted Bone and Joint under Immunosuppresion—

Keiichi Muramatsu, et al.

Department of Orthopedic Surgery, School of Medicine, Yamaguchi University

The vascuralized joint allograft is clinically attractive procedure for reconstruction of joint

defect after resection of malignant tumor.

However, it has many unsolved problems. As the

experimental studies, we use two strains of inbred rat and make models of a single knee joint
transplantation. In this paper, we examined MHC major histocompatibility traplantation and
investigated vascurality of the grafted bone and joint under immunosuppresion. The investigated
method is microangiography, microradiography after decalcification, bone scintigraphy and his-
tology. As the result under immunosuppresion, the grafted bone and joint vascurality remain perfect
and rejection symptoms are nothing at joint caltilage, epiphysis, and metaphysis.
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Key words : vascuralized joint allograft, major histocompatibility, vascurality of grafted joint, Microradiography,

under immunosuppresion
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Yamaguchi University, 1144 Kogushi, Ube-Shi, Yamaguchi-Ken 755, Japan.
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Fig. 1 Microradiographic investigation of 14
days specimen after transplantation
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Bone Scintigraphy
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Experimental Studies on Vascularized Allogeneic Joint Graft
—— 6th. Report : Using F1 rat for donor—

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

There have been many reports about experimental studies on the vascularized transplantation
of an allogeneic joint. However, several unsolved problems 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 antigenicity of the transplanted joint to the
host, 2) RT1-A region is more dominant factor than RT1-B, D region in rejection of allogeneic joint
transplantation.

This paper reports the influence of class1 and class Il antigen on grafted joint survival by adding
F1 donors to experimental groups.

Knee joint from 3 strains of an inbred rat were used for vascularized joint transplantation. The
rats were classified into 4 groups according to the difference of subregions of the RT1 antigen
between the donor and recipient rat ;

Groupl: RTI1-A barrier (from BUF to LEJ rats),

Group II: RT1-B, D barrier (from TO to LE] rats),

Group III: RT1-A1/2 barrier (from (BUFXLE]) F1 to LE] rats),

Group IV : RT1-B, D1/2 barrier (from (TOXLE]) F1 to LE] rats).

Appearance of the transplanted limb ; survival, edema or necrosis was observed macroscopical-
ly. Roentgenograms and 99 mTc-MDP scintigrams were taken every 1 week after joint transplanta-
tion to investigate preservation of vascularization to the transplanted limb and reaction of the
recipient toward the transplanted joint. Histological studies were also performed.

The transplanted limb in Group I became edematous at an average of 7.0 days and followed limb
necrosis at 15.0 days after the transplantation. Those in Group Il showed edema at 7.6 days and
necrosis at 17.5 days. On the other hand, in Group Il and Group IV the transplanted limbs became
necrosis at 18.2 days and 19.2 days. Scintigraphic findings showed that the transplanted joint in
Group I and II had good vascularity at 3 weeks, Group I1I and Group IV had also good vascularity

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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at 8 weeks.

Histologically, osteocytes became nonviable at 3 weeks after the transplantation in Group I.
However, in Group II only partial death was observed at 5 weeks. In Group Il osteocytes became
partial death at 10 weeks. In Group IV osteocytes and chondrocytes were viable at 12 weeks.

These studies suggest that class] antigen is more dominant factor than class Il antigen in

rejection of allogeneic joint transplantation.
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Table 1 Three strains of inbred rat and their
major histocompatibility antigen (RT1)

subregions
[
strain A B l D E
RTI T
of rats Aa-1|Ba-1!Da-1]Da-2|MLR|Ea-1

TO t 2 1 1
BUF b 6 2 3
LE] i 2 | 2 3

o N
(=2 T2 I o)
I

Table 2 Barriers between donor and recipient
rats in experimental groups

Group | Conor--------rmnenee 'Recipient | Barrier N

F) (T LLE] A |14
PR | — \LE] B.D |13
3 | (BUFXLEJ) Fl-----LE] A2 |14
4 | (TOXLEJ) Fl------sLE]J | (B.DI2 |14
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Table 3 Macroscopical findings of grafted limb’s

foot

Group Edema Necrosis (days)

1 7.0 15.0

2 7.6 17.5

3 9.9 18.2

4 9.4 19.2
Group Barnier 2 4 6 8 10 12 Caved
a RTI-(B.D)‘/2|:|:|: :{: ;':g

CJatwe ot nocons @ necross  —Fomncyie

Fig. 1 Histological findings after transplantation.
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Experimental Study on Cold Storage of Rat Growth Plate

Kiyoshi Suzuki, et al.
Department of Orthopaedic Surgery, Nagoya University Branch Hospital

The inbred LEWS rats were used to investigate the effect of prolonged cold ischemia on growth
plate in limbs revascularized transplantation by microvascular anastomoses. The limbs were stored
in chilled (+4°C) Euro-Collins solution, and ischemia time was 0, 24 and 48 hours. With histologic
techniques and fluorochrome bone labeling it was shown that the growth plate of tibiae could survive

up to 24 hours of ischemia but in 48 hours ischemia the growth plate was severely destroyed.
0 ischemia group and 24 hours ischemia group were sacrificed at 8 weeks after operation and the
length of both tibiaes were measured on X-ray films. No difference was found between the length

of the tibiae.

The present experiment has shown that the growth plate of tibiae could survive up to 24 hours
of ischemia and the potential of longitudinal bone growth of tibiae was completely preserved.

B L & I
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Key words : bone growth, epiphysis, microsurgery limb transplantation, cold storage,
Address for reprints: Kiyoshi Suzuki, M. D., Depfrtment of Orthopaedic Surgery, Nagoya University Branch
Hospital, 1-1-20 Daiko-Minami, Higashi-ku, Nagoya 461 Japan
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Experimental Study on Prefabricated Vascularized Joint
Transfer in Rats

Masaki Shono, et al.
Department of Orthopaedic Surgery, Nara Medical University

The purpose of this study is to demonstrate a possibility of creating a new donor of vascularized
joint transfer.

Using Fischer strain F-344 immature rats, weighing 150-170 grams, a fascial flap of the medial
aspect of the leg, which is nourished by the saphenous vascular bundle, was elevated and wrapped
around the whole knee joint, just removed the overlying skin. At three weeks after the operation,
the island vascularized knee joint was elevated on saphenous vascular pedicle, while the popliteal
vascular bundle was ligated and cut, and transferred to the abdominal subcutaneous space.
Tetracycline was administered at the 2nd day after the transfer, calcein at the 9th day.

All rats were sacrificed at five weeks after the operation and at the same time, microangiography
was performed in all. Histological and fluorescent labelling studies were carried out.

Histologically, most of epiphysis, epiphyseal-plate and metaphysis were viable. In fluorescent
labelling studies, tetracycline and calcein were seen at both epiphysis and metaphysis. On the
microangiogram, intramedullaly circulation from the saphenous artery was noted.

Murine experiments were carried out in order to create a new donor for vascularized joint
transfer by wrapping the knee joint with fascial flap which is nourished by saphenous vascular
bundle. In this experiment, we could obtain well vitalized epiphysis, epiphyseal-plate and metaphysis.
Therefore, we confirmed a possibility of “Prefabricated joint transfer” by fascial flap wrapping
around the knee joint.

MERTBEESES, REEEER, AE20EH
HBREIN T2, MEROEM S » S5 FHEAC
WIFRCHEELFHTHO 2 FMAL S % Donor b
RohTns,

FrThibhig, Ho5hrUo, MEEEWEIE

OBHAKBEL TB LI VEBFOMER 4
e LEEBESTERE TR e EZ, B 320K
¥4 7T Secondary vascularized epiphyseal-plate
graft OEBRHTAR LB T 2|RE 2B I ko7, %0
EEIC B WL TIME R % metaphysis L 0 BEEFIC &1

Key words : prefabricated joint transfer, vascularized joint transfer, microsurgery, epiphyseal-plate graft
Address for reprints: Masaki Shono, M. D., Department of Orthopaedic Surgery, Nara Medical University,

Kashihara, Nara 634, Japan.
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CHEA LB, BEEO viability 3R 014, B
s> viability X3k o7z,

22T, bor Uy, MEWMHES T B BE
(wrapping) L T8 ZEic X DkH, TOHBERED
MEFREZE L L/ EHM%ME, §4bb, Prefabricated
joint transfer O ATFEMEIC D TEE TV, BIK, 3
BAIRAE A % (E8Y L T-B 0 viability 2w THRETL, &
& microangiography & CIITEIREDRE 51T
D TFDRBRIZOVTHRET 5.

v *

Fischer 344 %7 v b T B AL TUTOEE %
To7. ETEOREBBMESMERE LTELL
7o TRRRI OB & BEAE P EC BT 5. Bk
3BT, BB & KEREEPRITYW L RTEBIRIRE
RUERMERE UBEREE R0, BERTICEE
L7 (Fig. 1), B2 B#%W, 7 b4 142Y 50
mg/kg #EHEL, 9 BRICAH VLA > 15 mg/kg %34
RIS L, 14 B BEL 2. Bk, microan-
giography & fifT L BHENERORELZBEEL .. ¥
7o, BRIK, FEMRIKIEARRVERL, BHEETRHEROB
HEE @ viability % ¥FE L., BUKEARIX hematox-
ylin eosin, safranin-o, toluisin blue THE % 1T\,
NFEHF T BB L A2, FERKIEARE, villanueva
BRAE 51TV, ik methyl methacrylate (/238
1270 b—ATETL TEAEMSE TICEREL 2.

& ES

B 51T L 72 microangiogram T, REHIR
L DAL= A 7 08— 228, BELHESOMI
BERENLUTREBEBSIUVEBEKRIAENATH S,
SOREC TH 1 mmigIC X 7 4 A L7 KRS, BEO
V7 Ty 7 AT, BRI, RREREREFOL
LB CORBRIMT 2D 5, BEOHYIV VIR
KBWTH, BEBEHRAMERNIIE L WERAIOHA
ot (Fig. 2).

BED, B8, REEERICE T 2 RKEERTHE,
HPROES, REMRREFT, BREEOREEE-
Twb, BEEREEEOREM I RF THREME
DEFNIZIZEEORELRL, BRETEHRETY,
EMfaogEGGRER D2 » o7z (Fig. 3),

BIOEZN) Y RTHE, RETBRUCHEBDT
RIHA 7)Y, BOANEA LV EDBIEFRED AL
ERDL. EFLERWER, SRETCRARKIEREE
DS BRI TEERME ORI AA % &
Lo (Fig. 4).

-1 S

HEZOREIF 1985 &, MERBEOFEEHY
T, 7y POBELRREBBHACMERYBET %
ek, REOBRMAME L yasoE L, BiEm
HHREIMEN L L7 “secondary living bone graft”

Fig. 1 Method of experiment
A. Fascial flap of medial aspect of leg, which is nourished by saphenous vascular bundle, is elevated.
B. Fascial flap is wrapped aroud the knee joint.
C. Island vascularized knee joint is elevated on saphenous vascular bundle and transferred to the abdomi-

nal subcutaneous space.
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Fig. 4 A. Fluorescent photomicrograph of epiphysis. (x40)
B. Fluorescent photomicrograph of epiphyseal-plate. (X 40)

Fig. 2 Microangiogram of tibia.
Intramedullaly circulation from the sa-
phenous artery is noted.
A. Sagittal section
B. Cross section

( 40)
B. Photomicrograph of epiphyseal-plate. (H. E. stain. x100)
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HHEETH B 2 L AL 2,
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IR U SRR BB EO TSR DL TR L
7o, TRbLbHo» COMERYKEEOBRRL D E
HCOUTBHBELUBE2BE ZOBEIIERELEL L
oERBEEI A MR TR T 5 DTH o7, REER
WBWTER, BBIRO viability 3Rz 725, Big
@ viability (ZEE® oz o7z, Z#E, Brookes
SUHPMERT 2 L1, B BRIRE £ 272 BlD
MBI L DHERENTVE 0, KEBE L THREY
570, BREMERERITOME & contact & ¢
RN SEwEEZ s,

SREbNbNOHE L KR TIE, HBEOHREC
BB, BRRELIIEFEOFEEEL, B
RNV IRTH B, RRIER, BRIFETORITR
EDAKRFFRS 2, & 512, microangiogram 2T,
HREEREPLCEBELZMBEH DR, 50D
ERLDAREBO TR, BEE, BRHY 2MmT
@ switching 23A[6ETH D, KEF EEALEEE %
EECRETEHLYZ 2L 2HELL. ThbbAi
EERIZBWT, 50 UnMERNTOHRES »EEm
BPHELIBEEHE, ZhErM&EWRELET S “Prefa-
bricated joint transfer” BNH[ETH % 2 & #HER LB
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S et .2}
mEFRTOBEA*H oS> U HEAR I BHE
(wrapping) LTB < 2 W& & 0 B®im, Bty
3 MATO switching BFEETH Y Zhio L DFL WS
4 Z7OMERMRETERED 3 I EEBED A §EM
DEEEA = 47z,

X iy

1) Brookes, M, et al.: A new concept of capillary
circulation in bone cortex. Lancet, 1: 1078-1081,

1961.

2) % B3LF fth: Secondary living bone graft O X&
BURRFE (55 18R%). Teakstal, 30:171-180, 1987

3) S BIAR fth . Secondary living bone graft M 3RE&
BORFZE, #REEEE, 38 :191-210, 1987,

4) RELAE fth M RHAEC L % Secondary Vas-
cularized Epiphyseal-Plate Graft ® EE#IHFZE, HF
=355, 6. 181-184, 1989,

" M oxzEEAR =28 FH
OHBEIOEBRER T, BITH BT, BITHELS
AL E T RE LS FEMESLE .2 (EL
2) rEZTHILOM?

@ 3@EREALIATIE, Mm% O switching 3422 5740
»?

| % ZREMKEREAR EF X%

3w LW ERRIR, FAw XY, BEFWOTEE L2
LEAR»SH D, ZHhiE, Secondary living bome graft
DEET, £ESH, BEME &, HEDE & D con-
tact 2SLE+S LA A E VLI BICHELTW S,

B i REERRIKEBRNAE FH M

OB R EHER TIRFEE S IR R Khouri
WEORERINTwET, 25245 Pip BI&I < REES
Bk %\ T 6 38% 1 secondary glap & L THEL,
12F0F MPEAfiEECFEALFR/RRERSESL Ty
F9.

QROERFERIC LT, rat TREE -HEZ LD
BERAHEE T 3 B E & Y neovascnlarization A& T
xx¥Hisland LT 2D 10E»S 28, Bl
38 X VD neovascnlarization {3 microangiography 7%
CTHRTED bDODOELLTEL, HEHBEST 50
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A, RE O TEE &N
SOD JEHA#EIZ DV T
— B, KEOENFEREE & SOD EtkE—

FRERAEEF VAN BFERE

A R BE-FH M O# O/
— B F B
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B H EeE M B M

Ischemic-reperfusion Injury and Tissue
SOD Activity of Muscle and Skin

Shigehiko Suzuki, et al.
Department of Plastic Surgery, Faculty of Medicine, Kyoto University

Postischemic-reperfusion necrosis of an island or a free flap has recently been attributed to the
deleterious effect of reactive oxygen species (ROS). In attempts to substantiate the possible partici-
pation of ROS and the significance of xanthine oxidase system in the postischemic-reperfusion
necrosis of the skin and muscle, and further to develop new pharmacologic measures for preventing
the necrosis, a series of experiments were made using a skin island flap and-an amputated limb model
of rats. The results were as follows:

(1) Epoxysuccinyl derivative (E-64c), allopurinol and L-SOD salvaged postischemic-reperfusion
necrosis of the skin island flap.

(2) Tissue SOD activity did not reflect the effect of these antioxidants either in the istand flap or in
the amputated limb model.

These results demonstrated a possible involvement of ROS in the postischemic necrosis of the
skin island flap. Further investigation may be required to substantiate the possible participation of
ROS in causing postischemic muscular degeneration.

L, B OWEOBMBERESCEENES: >

Tws, bhibhi, BEORELT allopurinol 4 LRI
REMFE R St 0 AF S o SOD IEME W R T 58 FEMAE B &2 ENBEELEA D 2L LTR
WOWTHREL LY, SH, FREFORL 2182 O Mz Di1x McCord® M#EMEL 7- xanthine oxidase

BALAIC & 2FARE L UEMORNFEREE T B THL (Fig. 1), SEbhbhid Z0RKIZ LD
R AR SOD EHEOMEIC 2T & S R % EEsh s tBonaEMBRCI A, KEOSE
Mz D THRET S, MEEREOHEBEELY FHT2FRELTIDOE

& BUEE%1T -7, Epoxysuccinyl derivative (E

Key words : reperfusion injury, SOD, amputated limb, reactive oxygen species, island flap
Address for reprints: Shigehiko Suzuki, M.D., Department of Plastic Surgery Faculty of Medicine, Kyoto
University, Shogoin, Sakyo-ku, Kyoto 606, Japan
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| x
Xanthine oxidase )
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o i

Reperfusion

Inactivated

Fe** \
OH.

OM5OD

Fig. 1 Xanthine oxidase pathway for ischemic-reperfusion-induced productjon of superoxide proposed by McCord.

-64c) X calpain *[H%E, allopurinol i xanthine
oxidase ZAET 2LV O DEEZDLD%,
e+ 2 £z 502, SODRELANT 07 258
BETIBETHVABRNCARESIN TS, B
MEBERCE Y RKBWCEES NS 07 2T P4
RSB E L < - R AR SNERI L Bbh
%, SOD 132 HEMBE S FEEEAS & b TRV 205
OEBIIEEALER S ¥ liposomal-SOD (L
-SOD) AWz,
(EE 1)

fEEE 250~300g DV A A Y —RiHET v b 48BHDIE
Mo KERENSRIR, THEEBIERREE L T 5 BIREAE
fERL7z, 7 v P REBFIREHL > VCAENRE
AIGEOXTBEEST 4 B A o, EAFRIERERENR
ki 2 Vv 7% 10 BEROBEm#E 7 Uy 757
LR S vz, E-6dc (125 mg/kg), EEHIRIEK

(5ml/kg) iz 7V v ¥ 70 30 44, allopurinol (50
mg/kg), L-SOD (22,9001U/kg) &7V v B /i
B30 AR S L, 1 AMBEAFAOEFELHEEL
7z,

WIZBIDZ v b 20 \EEHRO 4 HCTBRER
FEEL Y v VB, BEREMNS & U 30 4k
WENFNERE SRR U o, B L 288 — 70

CTHEE, Frr7o—sCEY 2RV THBA
SOD EHEERIEL .
(RE&2)

0FED 7y P EER L ERABO 4, ThT
NAERE A REBEIERRD A 2 R L, ARSIV~ T5E
2V L7, BIDERE SR - L, RESIEEE 1
CRgRES L., 7Y vy YV EE, BERERNS
L O30 DRI TERESD 1 &% HMm L, SOD iEHE
RIE L.

YW B Z v b 9BE % Avs, allopurinol #, L-SOD
BB L UNEEIC O TP N A RREEEREZ - ¥
L2TREHATTVEERLL. SEHEZYyESS
BEERSY, 305Es LU EME, TREHBEE
W ORI TT R % BERAAEZ V7 7 > A W TH
EL7.

(=B 1)

Allopurinol 21z 1009%, E-64c %13 83%, L-SOD
B S0%EZL, WINLNEEE (17%) iR THE
HESED SN (PHRE). LrL, BERED SOD
EEIEHERCELR DL -7 (Fig. 2) (FRE).

(%E82)
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BERBORFEZAD SOD EHERSHEMCEE
ERTH NG o7 (FHRE)., —F, mitdizFE
PR30 SR EEMTEER DR, o708 1EME
D{ETE allopurinol BN SEZ =Lz (Fig. 3).

Survival
Rale(%)
100

aillEe

£-684c Allopurinol L-SOD Control

SOD Activity
{U/mg protein)

E-64c Allopurinol L-S0D Control
Fig. 2 Results of Experiment 1 (a) Survival rate

of the island flaps. (b) Skin SOD activity
30 minutes after reperfusion.

SOD Activity
{U/mg protein)

IO

E-B4c  Allopurinol L-S0D Control

(a)

E - i

% B

B OBMFEREE*RYICHE LD’ Man-
son 59 TH5E, 20k Im 5V, HAKSY DEBRTE
MOEMBEEREBE X & = X 41 xanthine oxidase
BB LB EBTREINI,

P D B OB 2w T b Bl OH|EI ¢
BEERC LD EEINAEHEREOMEESNRINT
W5,

SERINSDERESLE 2 ET, BBOHEL
Ehc & 2 @B & VBROBRMBEEREEFHBED
AT 7, £ MRHE BT % SOD EmHEH
EOEELHE~, Z0OER, allopurinol, E-64c, L
-SOD W b FMOEMEERREETFHER T
7248, ZodTix allopurinol & E-64c 8 L-SOD 2
RN, O EREESNIEEBREY
SERET A LD DEEFOLORIGIT B HH%hE
DRV EETBL TV, &IN5 DEFIOER
ERNEY TOFEBSLEC L5 5.

#B#% SOD iEMEAE I DT, Manson &9 O HEsE R
AREFNTOEERERTRE, NBECEMBEERE,
EEBEERMCETL T 205S0D #512 & b

30 minutes aller reperfusion

[ 7 days after reperfusion

Blood Flow
ml/min/g

O.15F |

.
O.10r )
0.05F
4 pa
Allopurinol  L-SOD  Control
(b}

Fig. 3 Results of Experiment 2 (a) Muscle SOD activity 30 minutes after reperfusion. (b) Blood flow 30 minutes

and 7 days after reperfusion.
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LTwa, LeELSEObhbAORIE T T v
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FERB O AABO SOD EHEIR, REMcE
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BELVEENBONTED, BEREEFHEL
TRENTVE, SHEISEH Y IABEEEPT L L
bICHEBER, £, BEREBEFNT So—F0
BRMSLEEEbA.

3 & 5]
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2. B SOD EMEN, FEMEE TR LK
B Ao,

3. BAORMBEEREEFHROHE I ITEZ
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Experimental Studies on Cold Preservation of Rat Limb in Euro-Collins’ Solution
—Protective Effect of CoQ,, on Reperfusion Injury and
Quantitative Assesment of Superoxide in Blood—

Kazuhiko Yokoyama, et al.
Department of Orthopedic Surgery, Kitasato University, School of Medicine.

We examined simple cold preservation of rat limbs in Euro-Collins' (E. C) solution to elucidate
the protective effect of coenzyme Q,, (CoQ,o) on the reperfusion injury in an ischemic extremity
replant model. And, we measured superoxide anion radicals in erythrocytes and plasma by
chemiluminescent method using a derivative of luciferin (CLA).

A total of 123 Lewis rats were used as both the donors and recipients. Limbs were amputated
from donor rats and preserved as 4 °C in E. C. solution, and were orthotopically grafted to isogenic
rats by microsurgical technique. In the experimental groups (n=42), CoQ,, (10 mg/kg) was injected
intraperitoneally into the recipients about one hour before reperfusion. In the control groups (n==81),
the same dose of solvent was given via the same route. For analysis of superoxide in RBC and
plasma, heparinized central blood collected from recipients replanted after specific periods of is-
chemia was performed in pre-reperfusion, post-reperfusion 15 minutes, 30 minutes, and 60 minutes.
We defined a successful graft as one, in which good color reappeared to the tip of toe and survived
for more than one week.

Ischemic limbs treated with CoQ,, showed a statically significant (p<0.05) improvement in
vascular patency after 72 and 96 hours of ischemia. There was significant difference in the production
of superoxide between successful cases and failed cases, as to the control group following 72 and 96
hours of ischemia, all control group following various periods of ischemia, and all cases.

We concluded that the protective effect of CoQ,, on reperfusion injury was suggested in this
replant model. And, results of superoxide in blood indicated that the increase of superoxide after
reperfusion following ischemia could be a etiology of no-reflow phenomenon.

oxide(0;7) &0 & § 3 free radical DF4 1 & 3,
Wh¥® 3 reperfusion injury SFEEB SN TWAE, 0
3%, no-reflow phenomenon DFEA & L T super- FBED 7z, superoxide dimustase (SOD) ® allopur-

& L & (2

Key words: ischemic-reperfusion injury, coenzyme Q,o, superoxide, CLA-phenyl, rat limb.
Address for reprints: Kazuhiko Yokoyama M. D., Department of Orthopedic Surgery, Kitasato University,
School of Medicine, 1-15-1 Kitasato, Sagamihara, Kanagawa 228, Japan.
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Mt FE, —BE EAER, £FL L O£
EEFLIL

2) IR0 O BIESkK

CLA-phenyl % O;” £ BREMWICRIGL, 380nm i
E-7 2 FOILERAEEFREIL, XFTabD
photone ¥ &4 548, TN &FIHL CHKIOKA, B
koMt O H|IE L 7.
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RS & MR B 78, &2 O & D 10 4l
FOWSIL, £RKCTHRL &, BEKEMLS
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sy, 1M o CLA-phenyl L RIGE®7, 2D
RIETHEELZHXEFDOH % chemiluminescence
reader (Aloka ft8) WL DRIEL 72, ZOXFHT
Zhb count 30y OREBJBERRTLIHOTHS
7, RIMERDOFBE, ~E7abrBECLVEIER
aNbdY, CRERMELLH D%, RIMFADO: F
far U (Fig 1), &7, O OfER, @EEE85H0,
CHAEWIET 2EWRT, BHENEZOESBERATOE
TE| - 724 D% superoxide index (S.1) & F#HEL,
O:” DWFDIER L L.

£ *

1. WEENS LU CoQu BEHOEER
BT 12 BERILAT O BRI Tk 1009% 0 4 35 %
THoters, 2EBEU QRN TIREL CEFEDE
TaEsH7: (Tablel), & S IouBEE L CoQ, 58

Sedimentation of heparinized blood by centrifugation(at 2500 rpm for 10min }

S

Blood cell(RBC) © 104 Blood cell  © 104 plasma © 10
+ (X260 dillution) + +
Saline 15304 Distilled H:0 : 1990l Saline P
l l
Diliuted REC 104 Diluted Plasma | 104
+ release of + release of
luM CLA in 0 in RBC 1M CLA in O7in Plasma
] :
Distiled H.0 “ Distilled H:0

1
chemiluminescence reader (Aloka Co.)

4

13
Chemiluminescence reader

Reading at 541nm

Peak Value=X Kcpm

by a Spectrophometer:Y

Peak value=Z kcpm

[Corrected Peak Value=X/Y(Of in RBC) |

(07 in Plasma) |

*kepm . kilocount per minutes

Fig. 1 Meausrement of Superoxide (0;") in RBC and Plasma using CLA

— 4] —



218 B

Table 1 Successful rate of various period of is-
chemic time in control group

[schemic Time Successful Rate
Reservation 0 hour 6/6 (100%)
Under 12 hours 6/6 (100%)

24 hours | 11/13 (84.6%)

48 hours 11/13 (84.6%)
72 hours 4/16 (25%)

96 hours 4/17 (23.5%)

Over 120 hours 0/10 (0%)

EDHEBEFEDERILAS L, T2/ L 96 BRIDEM
HIXBLT, CoQ BEHEMATFHCHEERESE
DEEEED, LirL, 120 BMUETHREEESR
Btz (Table2),

2. FROERB X UMb o O F4w (S. 1) £4£F
O BIF

1) 0~48 BFRIMREEBED S. 1. ORHNHER

0 F¥RE, 24 BERE, B & U 48 BFRREN BRI B 5
S LRBERE - RICBWT, ELOEEE RS,
7z, INSERMBHIEFETN L Tz (Fig. 2).
2) T2 BEEMRTEXTEREED S. I OHFHIRIHERS
KPIOFRMEKICEL TS L OBMEA%LED

Bt

L, HEREZISSTELLE— 2 238D, —A, &
I ORMmER S. L 3 B#EFEK L 0 slow curve %7
%, BERBODUBLIRERHCEEEZ 2R 2
(Fig. 3).

3) 96 IFRARFEREEED S. . ORFHEAIHER
KEFIOFRMER S. 1. Ti3, FBEk 15 5 & 30 24
B—27 28, 30 HHEC BWTHEIBIORMEKS. L
WEHLLBEE RO/, M S. L T, Khplid kM
I U EICEWER 2R L, BEHREZ 60 2icB v T
KEHIEE L BRECE@EE R L (Fig. 4).

4) 72 RMRTE CoQu 580 S. 1 ORISR
KRPIORMEKS. L TH, BEREK 603 % TR
I ERUL, 30HEE 60 SHEIC B L TEIMID S. L &
ORMCEZFEREDLH, MiFS. L TR E I
BWEAA2ESI- 00, KEHE ORCEREEZET
Oiginotz, Lavl, CoQuiti D S LEZDLOD
BEFaBEDoAL Mo,

5 FRMMBL L UVMBEORKS B EELEDOH
%

72 BRI BBEE O RMER & MO R K S. | 1E,
96 PFfEI R FATIBEE D AR M ER & M DR A S. 1. &, 72

Table 2 Successful Rates of Control and CoQ,, (10 mg 1. P.) Group

Group

24 Hours-Control

sS4

e—eRBC (n=9)
00 Plasma (n=8)

1.04

0.1

A

Time
(Minutes)

Pre-repertusion Post 15 30 )

Group B
Ischemic time Control Group CoQ,o Group (10 mg/kg I-P.)

72 hours 4/16 (25 %) 11/16 (68.8%) P<0.05*

96 hours 4/17 (23.5%) 11/18 (61.1%) P<0.05*
over 120 hours 0/10 ( 0 %) 2/8 (25 %) N.S.

72 hours+96 hours 8/33 (24.2%) 22/34 (64.7%) P<0.01**

*, *tx?-test

48 Hours-Control  Group

*—eRBC (n=8)
O--0Plasma(n=7)

0.5

Pre-reperfusion Post 1§ 30 60

Time
{Minutes)

Fig. 2 Change of S.1. in 24 hours-control and 48 hours-control group.
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Pre repeduson Past 15

0.5

L

Pre reperfusion Post15

72 Hours-Control

€0

S.1.

(n=5 -8
le—e
1.5

Time Pre-reperfis
(Mettes)

Plasma

falir

Post s Ed 80 Time
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In=5)8-8

s (1=2) 0@

(Minutes)

+ NS

* P<0.05 (Student's 1 test)

Fig. 3 Change of S.1 in 72 hours-control group.

(n=5)m-a

i success (n=2) 6@

96 Hours-Control  Group

si

RBC talure  (n=S)B-m Plasma 4 fadurs

isuccess (n=210—@

15

+ . T

¢
1.0 us
0.5
30 60 Time Per-reperfusion  Post 15 _3'0_ 60
(Minutes)
NS

Time
(Minutes)

* P<0.05 (Student'st test)

Fig. 4 Change of S.L in 96 hours-control group.

Table 3 Relationship between result and production of superoxide (Max. of S. 1)

Result

I

Max. of S Success Fahlure Student’s t-test
72 hours Plasma 1.1740.030 (n= 2) 1.43+0.36 (n= 5) p<0.05
Control RBC 1.11+0.080 (n= 2) 1.46+£0.19 (n= 5) p<0.05
96 hours Plasma 0.88+0.0090(n= 2) 1.18+0.17 (n= 5) p<0.05
Control RBC 1.22+0.0080(n= 2) 1.33£0.10 (n= 5) p<0.01
72 hours Plasma 0.99+0.11 (n= §) 0.88+0.066 (n= 2) N. S,
CoQo-treated RBC 1.10£0.091 (n= 8) 1.49+0.020 (n= 2) p<0.01

Plasma 1.10£0.13 (n=29) 1.31£0.33 (n=10) 0.05<P<0.1
All Coritrals RBC  1.11%0.14 (n=29) | 1.40+0.18 (n=10) P<0.01
All Cases Plasma 1.08+0.13 (n=34) 1.21£0.29 (n=20) 0.05<P<0.1

RBC 1.11£0.13 (n=38) 1.37+0.15 (n=20) P<0.01
Mean+S. D.
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Table 4 Maximum of S.1. in Control and CoQ,,-treated Group

Control CoQ),-treated Student’s t-test

RBC 1.3620.25 , 1.7840.18 , 0.05<P=0.1

oIty Plasma 1.36+0.36 " 0.970.11 "= 10 P<0.05
RBC 1.2840.14 1.29%£0.13 , N.S.
96 hours | Plasma  1.09%0.21 =7 1174021 7Y N.S.
e T RBC 1.18+0.19 (n=40) 1.23%0.16 o N.S.
ca Plasma 1.1320.28 (n=37) 1.07£0.19 N.S.

Mean+S. D.

FEERIRTE CoQu S FEORIMERDF KR S. 1. {8, 3T
OXBHORMEREA S. L #, B X T R TOFEEREE
OFRMERFAS. L{ECEL T, £E5F L EESHH LD
BiAEZ%2#Ewiiz (Table3),

6) XEEEEE CoQi 5 LORKS. L EDOE

T2 R OHMEBC B 2 MFORAS. L EwB L
Tos, MR HEZERD LS, 96 BEs L O
SEREBEW B LT, RIMEK, MEOFKS. LEHI,
Ao HEESRDE2» o7 (Tabled),

% =

— B - 7 i B BEREZ U5 &,
MEHFEFHER SO FE TRE SN EE 2R
L, Ames”, May 5% #5#8f L T1x %, \wh¥ 3 no-
reflow phenomenon & FEFN ZIBRBAD SN 5, B
i, FEKFO—RL LT, ENBEESKBELES AL
REQT Y —F VAN LS reperfusion injury ASiE
BanhTwd, 2LT, 679V EHEETLH
B¢, superoxide dimustuse (SOD) % allopurinol 7
EEACT, 7y N EEOEARIE 7L EERD
MERTEREAE TV REVRS N, EB2EHT
HoleEEL TR, Lal, WIhoHEsr s
Tb, FFNOB#EEE (malonyldialdehyde)?
SODEMOHET WL L2 2 bONBREALT, b
bhDEC0 20H D EHEMNEL LREIRHA
NIRY TR H 5 %0,

—7,CoQio t, 7 v b OFF, BREME 7L ICBWLT,
EEAORES & D HENO ATPEA 2B E
HLBREY b #Hignrs, bhbhid o v MEEOD
BRME F M B VT, IREGA LR, BRI 72 8RR
& 96 BFRE M B L THEREZSOIMFIZE »
B, CoQu DEEREZOMEIZIRE S RE Sl L
L, CoQup3 0y 2D bDIHEHEEZBL LD
E3 i3, AEBROS LE*A2BOTBHTHAS,

TRICLTY, MPERBERO LR LD, HESK
B RBEME DA LT H D, no-reflow phenomenon
DEAD—2& LT, 7V=FYANTHHIEEBRE
VST D LB, ARRIB L T2 D SN,

% & &

1. 7o MEBUIC X 3 E.C I TOBMMSHIRE
EE T, Gb¥ T CoQ, DHERBEFHED
BEARIL, S50 MPESEBRORE 24T,

2. T2EFME 96 RIDBEMBE I BT, XJHEREL
CoQuit SEHEDHREELREBRDE 2R
CoQi KHERBETFHIR»SH 2 2 L THEN
A

3. AT - BB ARMBERKN, B & UIED
OESBRELBEL, EBEORTIC, OTFNOELR
FLMBBRLTRD I EARB N,

X 3

1) Ames, A.Ill, et al.: Cerebral ischemia, II. The
no-reflow phenomenon. Am. J. Path., 52:437-447,
1968.

2) Angel, M. F., et al.: The critical relationship
between free radicals and degrees of ischemia;
Evidence for tissue intolerance of marginal per-
fusion., Plast. Reconst. Surg., 81: 233-239, 1988.

3) Hotokebuchi, T., et al.: Limb allografts in rats
immunosuppressed with cyclosporine; As a whole
-Joint allograft. ibid, 83: 1027-1089, 1989.

4) Im, M.J, et al.: Effect of allopurinol on the sur-
vival of hyperemic island skin flaps. ibid, 73: 276
-278, 1984.

5) g fH c RBEERE B TR OMRGE, (0B, 24 389-399,
1987.

6) May, J. W, et al.: The no-reflow phenomenon in
experimental free flaps. Plast. Reconst. Surg. 61:
256-267, 1978.

7 hE R EMEEROMERN I IREE,. BY
e - BER, 3312699-2707, 1988,
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8) Sagi, A, et al.: Improved survival of ischemia by 9) BAKE M vMEEFALRBAVW-SEROEME
reperfusion with superoxide dimustase. Plast. BREETHICET 2 RBONE. BFEREE 6!
Reconst. Surg., 77:639-641, 1986. 12-15, 1989,
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Rat 85 % f v 7o 8 S HE MR D KBk
— BB ORI DV T —

HEE R LRI
o B kK F OE R
BERRFEFBEBARFHE
= @ & 17
BERAF BRI
A £ I B8 K i

Experimental Study on Preservation of Skeletal Muscle
in Tissue Transfer Using Rat Hind Limbs

Masayasu Kihira, et al.
Department of Orthopaedic Surgery, Nagoya Ekisaikai Hospital

Replantation of major extremities after long periods of ischemia can lead to viable replants in
many cases, but functional restoration is often poor, due to fibrosis of the muscle. To restore good
function of major extremities or transplanted limbs having muscle tissue, the ischemic period should
be shorter than that required for the successful replantation, transplantation, or the occurrence of
replantation toxemia.

In this study, maximum hypothermic time in tissue transfers containing skeletal muscle using
hind limbs of Lewis rats preserved in 4°C Euro-Colling’ Solution was investigated. Male inbred Lewis
rats, aged 8 weeks to 12 weeks, weighing 220 g to 350 g were used. After preserving mid-thigh
amputated legs in the above solution for 6, 9, and 12 hours, the legs were transplanted to other inbred
rats using microsurgical techniques, and one week later gastrocunemii were obtained to analyze
ATP, ADP, and AMP using high performance liquid chromatography (HPLC). The values were
compared with those for healthy legs, non-ischemic operated control legs which underwent the same
operations, but in such a way that the femoral artery and vein were left intact, and legs in
non-transplanted groups preserved in the same manner for 6, 9, and 12 hours.

Both light and electron microscopic examinations were performed. Serum CPK, GOT, and LDH
were examined upon taking muscle specimens on the 7th postoperative day.

The level of ATP in normal rat muscle was 6.91+0.33 umol/g wet tissue. ATP levels in
non-transplanted groups which were preserved for 6, 9, and hours were 5.10, 1.58, and 1.34 ;mol/g wet
tissue, respectively.

ATP levels in the non-ischemic operated control group decreased to 63% that of normal rats. In
the transplantated group preserved in 4°C Euro-Collins’ Solution for 9 hours, ATP returned to the
non-ischemic operated control level, but in the replanted group preserved for 12 hours, it recovered
but remained at 61%. '

ADP levels in non-transplanted groups were higher than that of transplanted groups, but no

Key words : muscle preservation, cold ischemia, rat hind limb, tissue transfer, assay of adenine nucleotides
Address for reprints: Masayasu Kihira, M. D., Department of Orthopaedic Surgery, Nagoya Ekisaikai Hospital,
4-66, syounencho, nakagawa-ku, Nagoya 454, Japan.
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significant changes were seen among either nontransplanted groups, but no significant changes were
seen among either nontransplanted or transplanted groups.

In AMP content, significant increases were noted among non-transplanted groups with ischemic

time, but no significant change could be detected among transplanted groups.
In the serological examination, no statistically significant changes were found for any groups.
Histologically, focal necrosis, hyaline degeneration, and regeneration processes were the most
characteristic manifestations in the muscles transplanted after cold ischemia of 12 hours.

It was concluded that skeletal muscle could be preserved for 9 hours in 4°C Euro-Collins’ Solution.

T L & (=

PIWEREIRE b 5 LI SHEBBE ORI Z OsE
PRIFT L0k, AR FBOAESKOIER N
HEBECZLFICMITEAMT 2 08055, b
NbhEBRBORERBOBRAZANL BN T,
7y FOTRBHFZAWTUTOER T,

7 P

H Lewis 7 v b, £%858~12:8, 220~350g %
v, s s ARBHRREE YN, 4°C Euro-
Colling I IRBERTF L, LT ORHC 3T 72, ABHI—
ERMEERTH L. (A-6) i 6 BRTE, (A-9) i’
0 RFRIERTE, (A-12) 13 12 BFRR7E, BRIz —ERHE
REFE, ERO7 v PAKEBB#IREYSE L TBIES
BHTHB. (B-6) 43 6 FeREFERBME, (B-9) 19
FERMRTFRRE, (B-12) 13 12 BRRMRTFRME. miT
BRRELLFBEN—BETH- %, CRiEa >
O—VEETHS, (C1) BRASEREEMZ THhixy
TETHD, (C-2) @ARBRERRO A% CUIHL
BRELFRUFEMBREEMZ - VDO THSE, AFTIHR

FEE, BEBLU(C-2) CHEMEDZ W IZFME L
BTTHERS KL, BREkso~ b7 74—
2k ATP, ADP, AMP ##IEL7:. BE, CHET
b3 TRE S EREN e i s o> GOT, LDH, CPK % #l
EL 7z, MBFEARER T L 7.

b ES

ATP{#ix (C-1) T6.91 umol/g @EH, (A-6) T
1 (C-1) @ 74%, (A-9) T 23%, (A-12) T 19%
FTET L. (C-2) (4.32 umol/g BER) TH, (C
-1 D 63% & TETT 525, (C-2), (B-6), (B-9)[E
CEHEERRD oo, (A-9) (1.58 pmol/g &
EE) & (B-9) (3.89 umol/g BE &) DL L1,
IRFAREL TIET L7 ATP i ERic £ » (C
SN EEBEEORWEK ETEET S Z Eaibh o,

(B-12) Tk (C-1) ®61%F TOEEWX L ¥ E o7

(Tablel) (Fig.1).

ADP EiiR—RERH OB T T hFhn AR
DIEIPBELD bEL, (C-1) & ARRL, (C-2)
& BEBICEAREL th o7,

AMPEY, RI—~REHETOLEETEZAFNA

Table 1 Assay of Adenine Nucleotides

Number ATP ADP AMP EC
c-1 19 6.91+0.33 0.542+0.026 0.162+0.043 0.940.01
A6 9 5.10+0.78 0.705+0.101 0.321+0.029 0.88£0.01
A6 8 1.580.20 0.480%0.032 0.965-+0.104 0.59+0.04
A2 8 1.3420.22 0.442+0.047 1.480+0.130 0.47+0.03
C2 7 4.32+0.14 0.324+0.012 0.039+0.004 0.96+0.00
B-6 9 4.1240.51 0.362+0.046 0.097+0.019 0.94+0.01
B9 9 3.89+0.22 0.320+0.011 0.055+0.007 0.95+0.00
B-12 9 2.65+0.21 0.275+0.020 0.070+0.013 0.93+£0.01

ATP, adenosine triphosphate : ADP. adenosine diphosphate ; AMP, adenosine monophosphate. (¢ mol/g

wet tissue, mean=*S. E.). EC, energy charge. (mean+S. E.)
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semol/g-wet tissue ATP

C1

01 2346567823910112
hours

Fig. 1 Levels of ATP with ischemic time (;mol/
g-wet tissue, mean+S. E)

HOE>BBELDLEL, ABTIIRERMMEL
R rE< kB, (C2)BLU BEMTRR

PR A o RN ARAS R ANR

ZANF -FRERIT AFETIERCET T2,
B, CHMTRENEZZ» .

m#EF o GOT, LDH, CPK i3, &EERc % e
KR oT: (Table 2),

Table 2 Serological Examination

Number | GOT LDH CPX |
c-1 9 5243 | 174+15 | 259+39 |
c2 7 44+3 | 195415 | 226+30
B-6 6 46+4 | 201+25 | 205+17
B-9 8 45+3 | 178116 | 221427
B-12| 9 47+2 | 203+36 | 19227

(IU/l. mean+S. E))

FEETH, ABTHBE»RELER o s
7o 43, BEE, & <2 (B-12) T, focal necrosis, hyaline
degeneration, vacuolation 7 ¥ O& M &, regenera-
tion process R S (Fig. 2),

WHETIH ABTH, RERRSR 251 LESY
MR DR, T ray N TORk, 7V RS
OMENFEE L o7, BETHE, &< (B-12) T
BIEE L Ebh 2 L BHBORENSRED Sz

(Fig. 3).

e )
X 200 X400
Fig. 2 Hyaline necrosis (left above), vacuolation

(left below), and regeneration process
(right) are noted.

Fig. 3 Disarrangement and dissolution of
myofibrils, loss of definition of other or-
ganelles (left), and almost normal-looking
muscle (right) are seen (x11,700).

% B

AR DO RERRIL Swartz 57, Gordon 5 % 3 >
t+ Heppenstall 5% Q& X BN T 3 BRI
T#%HY, Van Alphen 5%, &% 2 WIS OFHE W
THEFBEMTES~6RETH S, HFHLY4C
Euro-Collins  #2 & % ®WBEM T3 fER D ¥FRM & »
Rat DBEBOREFBHOERPRDS>N B LBEL T
W5,

¥ - &FE4EM D viability % monitering ¥ 5 Hi
ELTT7TF=vRovAF R, EXCATPERAE
THIER—BCHENTHEEIAETHSY,

ZhedZ k& )bhbinid Euro-Collins ¥{KE
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RAFIC & D kMo viability DR OV TR, BHEH
LZOIREBEROBROBREURLFMEPLERTE 5
EFHIL, o viability # ATPQBIEC LD E
L UL L E 2 TUEORBRR{TH 72,

LASEBHEMZ TNy NOTRERO
ATP{EW 6.91 ymol/g BER TH D ZNIZEROR
E2 L FIz—BL. REREBBREBL T3 TRY]
Wi LB s RO FMBRIEE MR 24 DT, ATP
B 4.32 pmol/g @B F TTHY, IEERERE
BEETEINLEEEORWECE TEET 228, 12
BRHAREEBEE TR IAD61%E TOREB £ ¥
¥ o7,

Mydo GOT, LDH, CPK {#& i3 Bk o miTic#
EEEz THECLBERMEEEZ 0, BRET
HEEMNE BETOELLAETE R o728, &
M ERESRD R, o7z, Presta 5913 6 BERIO
BIEMmM#%ETH, 7 BRI mMEFD CPK & LDH X E
BbEBEHEL TS,

HmBEMC L I FRIRGERBE T bao—
FELEBEEN o0, 1288 T’ focal ne-
crosis & regenerative process BB TH o7z,

& & )]

4°C Euro-Collins #BREFEL: 7 v b O®EE AV
TEBEHESAHEABROGHEMC BT 2 REFRA LA
iz, BEESO ATP {EE A UMEELORBRENZ &3

MmATERw & DEME L, B#d Euro-Collins ¥§i2 &
2 4CERIBT, IRMERFRETH S Z by o,
HRFEAREBETHLRBOBENTRE S L,

X [y
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YT D = A v ¥ — @I B89 5 ZBRAITSE (58 3#)

— AN TIMMEEGIC & 2 BRBNO ATP B, REEOEEHIC DOV T—
AR ESENAERANEHE
m B X AE H R A
EH R R-E I & E
# B B A

Changes in Skeletal Muscle ATP and Uric Acid Levels
After Artificial Blood Perfusion

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

This study was conducted to prove the ability of perfusion of fluorocarbon (Fluosol-DA ; FC), an
artificial blood, to supply oxygen to tissues. ATP values were employed as the index of energy
metabolism. In addition, tissue injury caused by production of radicals such as O; (Superoxide) was
determined by measuring uric acid values.

The experiment was carried out using 8 adult mongrel dogs. The popliteal artery and vein (A
& V) were ligated, and after 30 min, the gastrocnemius muscle was isolated with the caudal genicular
A & V as a vascular stalk. The gastrocnemius muscle was perfused for 3.5 hrs using oxygenated
(FC+0.) or non-oxygenated (FC) FC, followed by standing at ambient temperature (18°C) for 2 hrs.
Tissue samples were collected immediately after ligation of the popliteal A & V, immediately after
completion of perfusion, and 6 hrs after ligation, respectively, and the concentration of ATP and uric
acid in each sample were determined. In comparison with the FC group, the ATP concentration in
the FC+0, group was significantly higher both immediately after completion of perfusion and 6 hrs
after ligation of the popliteal A & V. On the other hand, the uric acid concentration in the FC+0O,
group was significantly higher than that of FC group.

The above results indicate that perfusion using fluorocarbon artificial blood achieves excellent
oxygen delivery to tissues and also accelerate xanthine oxidase catalyzed reaction in tissues with
increased production of radicals such as O;.

#®

ALMER & 5 EMMR BRI ED, 25
MEHRT 200l Lo WBERFREL TEDD
THAEFETH D, MR KA OREEL LT,
T OHEAERERNOC, FRESFHLE ST TR
BEENTL N,

ol

SE, FESEALME (Fluosol-DA) #Eiic & %
HB~OBEMRBECOE, ATPEREZELLTE
EZERNIRET L, & SIWREBE#BIE L, superoxide
(O7) P EUBBOLER L 2EBEEOR LM
LTRE LD THRET %,

Key words : artificial blood, ischemia, ATP, uric acid, reperfusion injury
Address for reprints: Fumito Takahashi, M. D., Department of Orthopaedic Surgery, The Jikei University,

School of Medicine, Tokyo, 105
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EEMB S LU HZE

FEIRE 11.2 kg OHERERA 8 B % V>, pentobar-
bital sodium (20~30 mg/kg) % &EE, F/BT (18
C) TUTOERETo.

7, BEH - #IRe &% L, caudal genicular A.
& V. 2 MEX LT 2HEM % 30 AETHEBET 2. X
ER Y 2 BRI TAT, ZPEBRER(IIOL e ALTINHE
% BV O U 2o BEEE RS % 3 BSRA 30 SR L, 2 5w
2B HE, cng FCH+O0, it Le, &
2, BREEAMLZOALIEE A CTERBROLE *
Tvs, Ik FCHEMBE Lz, a8, ATMEKE
209% Fluosol-DA (Table 1) % lactated Ringer’s sol.
WX DB U EIED 10% Fluosol-DA % s, Bk
& wash out ¥z & D 150 cm OELI» S BEE) - 8B
IR & L T, 400~500 ml OEFRE % BV TTY, BF
{k.tZ bubbling (2L/min, 100%) TiT->7. FC+0, &
MECRBREOMA, MEROBMRIESL 1M
CWBIEL 72, TOMRANTYEERL, RARED
B % 4 FE ix 450~600 mmHg, HHBF O Z h i
150~300 mmHg TH > /2.

REDIFEIBES) - BIRE B L ER, BRK

Table 1 Composition of Fluosol-DA 20%

Perfluorodecalin 14.0 w/v%
Perfluorotipropylamine 6.0 w/v%
Pluronic F-68 2.7 w/v%
Yolk phospholipids 0.4 w/v%
Glycerol 0.8 w/v%
NaCl 0.600 w/v%
KCl 0.034 w/v%
MgCl, 0.020 w/v%
CaCl, 0.028 w/v%
NaHCO, 0.210 w/v%
Glucose 0.180  w/v%
Hydroxyethylstarch 3.0 w/v%

THEE, BED - #REE 6 5% 38T, B
BELICREERTHEFE L0k, —80°C THRERTFL
7.

SO Fig LW RLE XD R AFETITY, &
EREOEMNHIER, DS»UHBWEERTHHIL
LS TRERICL, BEH 1gH D IN © HCIO, 1ml
20z CHREGL, 851 4mM 0 EDTA % 3mlfl
% T 5,000 [E3= T 10 SELEGIEE L, ZOLE®RE
ATP 8, REBOERICHEL .

ATPED#IZE X Boehringer Mannheim #td # v
FEAY, BRRGOBRE SHEES T 340nm D
RS RD, BEHEBERYD O ATPELXES
BEENEREC L o7,

REEORERIEEEE 7/ a7 74— - BER
{bE#RHE (HPLC-ECD) Tf7\w, 207 v b &t
3 Table 2 iZ7x L 7z,

nB, FC+0, EFEELr FC EFHEDB T non-pair
t-test %17\ p<0.05 ¥ FEEDRA & L 7.

54 &
BEE) - BERSRE%O ATP (EiZ 4.65 pmol/g &

Skeletal muscle (1g)

homogenized with 1ml of 1IN HCIO.
4mM EDTA. 3ml

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

Precipitate Supernatant

Assay

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

Table 2 The chromatographic system and conditions

Constant flow pump

Column Analytical column
Pre-column

Column temperature 25+1°C
Electrochemical detector
Electrochemical condition
Mobile phase

Flow rate

TRIROTAR I[II (Jasco)
A stainless steel column 150 mmx4.6 mm 1. d., packed
with 3057 (Hitachi)

A stainless steel column 50 mmX4.6 mm i.d., paed with
Fine SHC,s (Jasco)

Model ECP-1 (Kotaki)

+800 mV vs. Ag/AgCl

0.2 M phosphate buffer (KH,PO,-H,PO,, pH 2.0)
1.0 ml/min
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EuET, BRE®D ATPEIX FCH+O, EREE4.29 1«
mol/g @& i, FC #5ii## 2.11 pmol/g BHIL T, BE
B BIRERERD LI FCH+O, #FLEE, 2.07 4
mol/g @&, FC BEFEE 1.09 umol/g @E L & HEE
& HEREICIRA LT, UL, FC+0, #mEs
FC @i tb~, ATIMAEERR TEE (p<0.01),
B - MR 6 BFRR (p<0.05) i ATP{&
PERICEELRL Tz (Fig. 2).

—F, BB BIRE R EROREEX 0.006 «mol/
gHMERT, BMEHKORBMERFCHO, & B
0.0095 pmol/g @&, FH #EFiEE0.0077 rmol/g &
BT, BRH-BIRERERD 2 FC+0, Bimis
0.0145 ymol/g E &, FC ##E 0.0088 umol/g &8
Ea WY L EEFRICENL Tz, %7 FC+0,
EHpr FCERMOMCR AIMRERKRTEE
(p<0.05), EEEE) - FIRER 6 BFREIR (p<0.01) &k
LIZEBEENTO N FC+0, EREEY FCEmEE L
DEEXTRL Twi (Fig. 3),

% =
EBRT I ERE, ik RERRES LU

umol/g
SOF
4.65
4.0
30 FC+02 Group
a
=
<
20F
FC Group
1.0F
FC Perfusion
B 3/ T
0 05 a 6 hour
Ischemic Time . P <005
X P ooq

Fig. 2 Change of ATP values. In comparision
with the FC group, the ATP concentration
in the FC+0, group is significantly higher
both immediately after perfusion (p<0.01)
and 6 hrs after ligation of the popliteal
AZU (p<0.05).

NolHAGRERTESAVL LN T B, IR
BRCEL TREREOMRETET2HERLL D,
WEKRBEDOBBEN H B, Littde'® 3 1973 4,
lactated Ringer’s sol. 2 & 5 @iy C M ™ g s
EaNd e xAAL, FKRY Ea4 X oyiFiiEsE
EHTEREE (Collins C; sol., heparinized saline) {3 3E
RN TEEENMESZ L2 E L, £,
Chait" & #H # My, Berggren® (3B % 72
ERT, tHbUEBROMBREBTEL T3, —7A,
Tsai'” 121982 &, B - BAESEAZAHTOE
BT, ®HIL 7 Collins sol. TOERIIEmMEENE &
DEHOREDHRICENTHLE I L 2REL, s
HERANCAT S fediid, EREOBRE, BEEB LU
ERELGEBERETHAL I EREHL T3,
ALY Ao TR EFr R LI5S, I
ENEMEnHEsN 2 OMESH 2 b0, #
P X ORBEWEFE T 2 2 L3k, BRLES
AEBHEKR A L DR END D, TOEMMEIRT TR
FERAGIZSEAG & AL T 290081 - g o 4 d I L
7z Fluosol-DA # F v T RO YIMTEL % i U Y
ADOFEHRFCHT 2R CBEL T, RESHNES
T U®ENIL 72 Collins sol. & % v» (% lactated Ringer’s

0.02

FC+0> Group
00145 **

Uric Acid

0.0

FC Group

0006
FC Perfusion
o i >
. .
0.5 4 6 hour
Ischemic Time * P<p. 05
kP <0

Fig. 3 Change of uric acid values. In compar-
ision with the FC group, the uric acid
concentration in the FC+0, group is
significantly higher both immediately after
perfusion (p<0.05) and 6 hrs after ligation
of the popliteal AZU (p<0.01).
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sol. ¥R ERBELHEL, TOREY 7 CIClE
LTwaMW ULal, EESDRELSORKRDORS
T, ALMBEROEMEEMETT 2184, XES
B P NEEE L LA DO ATMmig e Bx 585
FEOBHEEAV:H D LB L Tu 2100018 40 5
DB EROMRICE S D, ATMBEORE
FHBEC L2 bDOTETH -T2, #2T, ALM
R & DB DOBRMLEE R T 2B TS
BlDEE 1T > 7.

REM W & 2 80 IR ERENRERE, £
HEMRTES L UELFMRBRCI VLS 2 &
DIHIR B 0, HEMEER &0 & ATBEFHRBETR
ERFEOMEMmMe & 2L mE LEE<, £/, 20F
fbeEitT2 2 L vREETH D, —F, HEEED
i, 77X v F B, AEEE S0 —RE
nEERET ZEMFOREEC L, Bl k2
MBOZRNEFFEELT A2 I LLTARTHE, &
|, FHSBALMBROMBNDOBRRBLELRETT
o0 iEEE LT ATPEE2 AV, Z 0, e
Bt an s LB Y VBt £ D ATP 287
AxNbIr®, BMKL2BREBEDOEBED
ATPEIC LS RBENT LB o, $84E L L Ti
BE#TH 5,

SEOEBERT, BEZTINLLATIE: B
THERLZBEE, BHRETINL 2w A TmMEDER
WHIENEERE®RD ATPEOB Y SINE a3 2 L p8
L2228, ZOZ L SBBREMNLAALDESE

BOWTHERT L I Lk DERICEES G, B
L) VB L 2 AV X - EE SN LD LFE
Zoh, ALMI& L3 ERSHEBCERLHRET S
1O DEBIREEEE LTERATH S Z 2L T
HEEAB.

BRI & 2 EEEER 1) Bl & 5 EREEE, 2)
EMEEREOEEERCL IBE LS sn 3,
<, BFEOLTER, Bt ORE, MED, &
ML, BREZ CEZOERBRTELFERES CE
HUBEORBSHHL P SN, EBLNEIELN TS,
B - HRAEERTYL, RADBEFELVY BRHO
E I HEFED 0 (C EHERPEE T2 J L niRE
n, FOEEMNTERINBD TV, EMEOMK
BRIV EEREVEE L IERK L TR
McCord'? 2 & W{RIB& 17z xanthine oxidase %
(Fig. ) BREWTH D, Thbbd, BIKEDORS
&b ATP » ADP, AMP, adenosine, inosine %
£ ¢ hypoxanthine 2% %, —J%, xanthine dehy-
drogenase & ATP DREBIC I D ANV T AL A v Bt
WM 2-0h Ly A KENBEO BB SR
(calpain) OEFIT xanthine oxidase &b %, I
O, MKHFRAKC X DBRELHIEENS L hypox-
anthine 3 xanthine oxidase MfEF T xanthine 2%
A, 2O superoxide 2SEA &N S, %/, xanth-
ine MIRERICZE D 5 @FE T H[EHFIC superoxide HEE
kahs,

EESOERBERTE, BERTNLALMDKS

ATP NTHINE
DEHYDROGENASE
/\i)P
- AMP CALPAIN—w X CALPAIN
5 INHIBITOR
x
g ADENOSINE

0Oz

REPERFUSION

MANNITOL @ @
DMSO

' OXYPURINOL

INOSINE ~ ALLOPURINOL 1
‘ SN— 7
HYPOXANTHINE — XANTHINE OXIDASE

XANTHINE

X—e XANTHINE—SXIPASE 6 acio

CATALA
e SOD @ ¥ Lo
Fe " \

Fig. 4 Mechanism of free radical generation in

ischemic tissue at reperfusion (Modified
from Granger DN, Rutilli G, McCord J.
Superoxide radicals in feline intestinal
ischemia. Gastroentorology 82: 9, 1982).
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AOTERUSEREBEZL TN 20 ATIEO#
TSN ERERORBENEELRL Ty, &
ME#EHIC & 5 xanthine oxidase %45 McCord & D
RELL-ED LT RE, CTOERBREBES{TI
Le AT O BRI & DB BRI EE L
ZERMBENCERLLLDOTH Y, HAROMEMMERE
TR L EMBRBEC L 2EBET A A =X LHE5T 2
t x5 Korthuis®, Lee®, Walker®™ DIRE 4 X$FT
5HDTH5,

AL & 5 BRI EAMICEBEY BB T 528, —
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fLEl % ATMABCHEIL TRVBZ LD, K08
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Extracorporeal Circulation for Tissue Transfer
—The First Report : Free Flap Transfer—

Masami Maeda, et al.
Department of Orthopedic Surgery, Omiwa Hospital

Causes of the failure of tissue transfer include difficulty in anastomosis associated with recipient
vessel detrition due to trauma or radiotherapy, and post-operative thrombus formation at the site of
anastomosis. With the aim of solving these problems, the author attempted to obtain free tissue
“take” via extracorporeal circulation, without vascular anastomosis.

Island flaps and venous flaps were used as tissue samples for the experiment. As perfusates, FC
-43, stabilized hemoglobin, the newly developed solution {(M-1), whole blood, plasma, and M-1+WB

were each injected continuously.

Venous flap take was achieved via continuous injection of plasma, but in all other groups
perfusion became impossible in 2 to 5 days and histologic damage occurred.
It was also found that venous flaps are capable of taking in good recipients, without congestion

or swelling, as long as the vessels maintain patency.

The significance of the present study resides in the fact that a perfusion experiment was
conducted on venous flaps for the first time, and that PEG-PLP-Hb, a hemoglobin derivative, was

used as a perfusate for the first time.

T L & I

FABBEERORR L L TR RS LD
MAERIME OB & D EYEHSREL SRS, &5
W fiTtk, WIATRMRTEASH 5.

FrTIns ORMBES R~ EMEREI X
DIMEYE S L HEBAB Y B S €5 Z L A[BET
B kEz, FEOERBLZER L EBRYL2HA
iTo7z.

AT & 5¥EF, FCUBOEESEREE T
OREFEXZENE L TEREATE D299, MERICEF
[EER 2 TO RS SHEBEERCREGERZ D
AEE T L BRI EZ SN T HNEE
BRI L b D o 7,

FOMz b, ¥ T Hemoglobin H#kD—>TH
% Stabilized hemoglobin % FFDEFIW b B 17z
A, 26 CIEIREA D TEREB LT o7 &
KEBROBESH 5.

Key words: extracorporeal circulation, artificial blood, tissue transfer, stabilized hemoglobin, venous flap
Address for reprints : Masami Maeda, M. D, Department of Orthopaedic Surgery, Omiwa Hospital, 136 Kanaya,

Sakurai 633, Japan.
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1. EEFIE (Fig. 1)

FEEENI I3 IEE 2.0~2.5 kg D ¥ %5 85
PMERA L7z, FREMIYIEIFATERC i pentobarbital 25
mg/kg DERAFEA LT, TOBROKEC I
Halothane-air iz & 2% X 7 BkEE % b B LIz, WBR
TR 7 IS W E % cephamandole | 250 mg/kg
DEIRAIE A% & UIC toburamicine : 60 mg © kg &
AR % 8 B —BIFEIT L 72,

EHICE, BREFOEF L L LT TIERES) - %Ik
EREMEE T2 THEEERE, FLIHRESDE
Tk L THBESERIR s BHIR L T 2 BIRE R % b
B, BEFEFOKREX T 4X3em & LIz, BIECE
KERERAKAE 2 &, BEW S HIEBEBRIRER» 5 24 G
silicone tube ¥ A LEE L7:. ZODE, ThFhO
WHERIRITIBEE L. Z L CUTOERBEZIEA L.
ZOHEE X, BREFI0E 15~30 ml/kg T, HIREFH
Wid 5~10ml/h THEA L /.

2. ERE

EF R, OFluorocarbon & LT FC-43 (LUF
FC ), @Hemoglobin 3F#E4k L LT Stabilized
hemoglobin (LT SHb #), @CPD #& THEMm L 72 £

(AT WBE), OF L <BFELUER (LT M-1
), ®miE, %o, ®M-1 & WB 2B b0

(LUFCBED) ®#bbwi, 8, FC-43IFY+
FHA LD, SHb REEE[MmEEE 0 REED
M L RUERE T A5 L DR EZ T .

3. BTk

HETTIWC b B\ oM B B R AT BRIm U FIRE i
Bz £E% 200ml & L7z HiEmsE b s e,
FOHER, THEEFIE LT CPDWERRA, ¥
e RERENAR & D 1TV LD 74 ¥ 2 551F, 150 ml
BRECL, BOME L T50ml % %02 EFREF T ic i
Lz, &2T, ZOHMOOW T TRINDEERTHE
AEO V¥ 2546 PIFIA L 72,

4, HAFE

500 ml O EHE BT E AN, £OLEBIZER
k% 1{/min OE|&TH L, BYED vibrator (solenoid
2 —RBIER ) TREIEH:25ILTH
SHT 5 LEERRE T ABRELLS . 2 0RA,
30~50 ml/min T&EHEETRL DT 72,

FCE#130,: Co,=95: 5% DIE ST 4 T SHb B,
WBELZ S U CBHEIZER TRERBEEBRLL

Ax3em (Cramal>

Suv  ax3em
Weiaht 10641007,

Y o

| 5~ 10mein
(Caudaly 1

ISLAND FLAP

(epigastric artery & vein)

VENOUS FLAP

{thoracoepigastric vein)

Fig. 1 Method of infusion

Table 1 Cases

Istand Venous
Flap Flap
_@ : Fluorocarbon 8 —
@ : Stabilized Hemoglobin 3 3
®:M-1 - 2
@ : Whole Blood — 4
ES) . Plasma - 5
| ®:0+® 3 3]

rotary pump T 2~5 BRI EAL 72,

BB, MEEFEDOHIE 3~5 B TCEARELT2BIE
RIDOTRARRIRE R L 72,

5. JEH] (Tablel)

EEF 3L PNCAT o 72, FNFROEFRIZ, BRESR
E B A FCE#TIE, 8.0 8, SHb BE T, 3.3 379,
M-15¢Tld, 0.273, WB#Tid, 0.4, magsei,
0.5 TCBETIX3.3ITH 7,

6. tEEE

OEAFEE : 3P0V ¥ OmAL S5, BRER
6 %, BAREFA 6 FlE I L SEHOER T,

OmER s | BEFROMA L Table2 O =k <
THH, 2k s VORI 2R 272D 6
Bk DAL 72 = ARRSRAIO M » 5 WBC, RBC,
Platelet, Hb, Na, K, Cl, Ca, TP, Glucose, Osm,
pH #EHHIL 72,

@# A5 FCB, SHb#, WBEOL2HIZh
FTUOERBE ST ICBb s g, VA ET-
7:.

@OWIRMERE | BRI & H A OIRE % IR 8
zZL7.

CHBFHMR | BRCARFENE L H# .
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Table 2 Composition of perfusate

IR FC-43 (w/v%) SHb (w/v %) | M-1 (w/v%)
FC-43 20.0 | SHb 6.0 | MgSO, 0.024
PluronicF-68 2.56 Maltose + H,O 6.0 CaCl, « 2H,0 0.074
NaCl 0.60 NaCl 0.505 ‘ KH,PO, 0.027
KCl 0.034 KCl 0.03 | NaCl 0.468
MgCl, 0.020 CH,COONa 0.165 NaOH 0.184
CaCl, 0.028 CaCl, 0.028 KOH 0.012
NaHCO, 0.210 NaHCO, 0.14 Adenosine 0.134
Glucose 0.180 Glucose 0.180 Glucose 0.93
Hydroxyethl Starch 3.0 Lactobionic acid 1.541
pH 7.4 pH 7.4 pH 7.36
Osm (mOs/kg) 309 Osm (mOs/kg) 450 Osm (mOs/kg) 301
Table 3 Gus analysis
FC-43 SHb Blood
Gus 0, :C0,=95:5 air air

pH 7.36+0.15 7.454+0.12 7.3664+0.037

Pco, (mmHg) 2.7+£0.23 20.2%+0.53 21.3+0.73

Po, (mmHg) 535+48 169+8.3 175.3%4.5

HCO3 (mmol/1) 1.2%0.42 15.0+2.1 5.2+1.3

B E. (mmol/1) —22.3%£3.4 —-2.3+0.2 —20+3.5

7.
i d owe - .
m3FEF . 3~5 B TCEHEARELLL. 3> bo—LE
OFFHEL L T1T» 7> Pedicled venous flap Tt 3~5 HEH & X

EREHEOEE, 1.65+0.07gHREADOELR
X, 0.64£0.07g TH-7-.

Blink: 3%

MEER & L CCPDHAHEREL T3 7o Na,
Glucose BEEE < H > T w53, pH, Osm % & (f
KBERLEN BRI THE,

@4 A43#7 (Table 3)

BWEREE b pH R 7T4HIBRIC—FEL TED, P
& FC #7500 mmHg LA &, SHb #, WBE: & 150
mmHg U EF TEHL T,

@ WRFR

FC 8, SHbE 3~ T 5 BURIERTEE L 2 -
7o B, PRERLGRIEFAME T 5 & FCi
i, 9< SHbBEldRBh o/, RELTAHAB EETK
FREDEFRESEIE L, KTREBEEACHEEL
Tz,

M-13: 2oBREA TR, 2 BHEICRERTEE
Wik, EAREEOERY 2L/,

WB#, CB# :3~5HECEEOHALERYE
LEAZEILELE. LrLF0ORE, BMETCEZL
T EREAEL TS TH A RMR L Ko

BEDS oMl s CWEBRE RU 200 LI iE
WMLO2FT UL bDTRFDLIIRELEE S w»-
7o, LU TCHIBSKIAME FHEIET 5 DItk Lg%
&, MEERRE TERL .

OHBENE

FC¥ REGMEL, FTHRBLEEL TV, B
EROMEIRA £ TRMBA DRAA T8, O
DHFIRNIZE & A EBE Lk o7,

SHb : iR, REME, FETBREL S CHRE
BOERHERD I,

M-18% . 2 EBIBRBIBESA TV S, BH
SR b DERATER R SN,

WB 8, CB2: FAEBILEDORMEKDRE A
ZHshl,

MEER T R <AL BTES Tk,

Ed & ]

i & LT FC-43, SHb, £, mz » o
M-1% 3 b0 BIKEHA & BIRE R ICEHRNCEAL
EFEFAORRZ & CICHEBENELEBEL .

O B BEAT 2 I X ICE D BIRE A% &

— 57 —
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Reverse Dorsal Metacarpal Flap
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Reverse Dorsal Metacarpal Flap

Masayuki Sawaizumi, et al.

Department of plastic and reconstructive surgery, Toho University Hospital.

The reverse metacarpal flap (RDMC flap), supplied with dorsal metacarpal artery (DMCA) has
been reported including operative technique and discussion regarding the vascular anatomy and
variations of nutrient vessels.

RDMC flap is designed over the inter-metacarpal space. Dissection of the flap is carried down
including the fascia and the DMCA over the dorsal interosseous muscles. The pivot point of this flap
is web space, because of the furcation of the interconnection between the DMCA and those of the
palmar and digital vascular system.

We applied this flap to 15 cases. Except for one case, the donor-site were closed primarily. One
case with a 4th~5th DMCA showed distal partial necrosis of the flap.

The dorsal hand as a potential donor site has been previously evaluated and described because
of excellent characteristics and safety. Some authers investigated the blood supply of dorsal skin and
nutrient vessels with cadaver dissections, and reported the use of skin island flap from the dorsum of
the finger and web spaces nourished by 1st and 2nd DNCA. We have based our flap on the distal end
of the DMCA and that there is good enough connection between its terminal branches and those of
the palmar arterial system to sustain a reverse-flow flap. This flap appears to be a reliable way to
cover small soft tissue defects in the hand.

F L & 2 B R B &l

KR EREAEB B O BIEERC B 3 ER OB AT
BEERIZ GV, LD TEITERFORER, M
FEOBEIIBLWTHEZLOES, TBEL-50
T3, SE, bhvbidERTFENR EE & LT
MW L7 5 FF# “Reverse dorsal metacarpal flap”

(LUF, RDMCflap £B89) 2EEKY L, BEOEE
BHCRERE#E FIRESBER AL, K
FEOWREENL, ZOFELEE, B&UMmMTHE
KDOWTEZEMAWMET 5.

LB FEIR dorsal metacarpal artery &, &,
BEBk, THEEAL L CREQBIRE OB L
DIREL, PEBEYREMG EEETL, FFEER
RS CRHRIREBIIR &z D BRI A RN L ETT
5.

&R OBRQFFEMRIC I, ZMBRE OEBOEE
HPEET S, IORHECE, #EECLIETO®R
BAHBLOD, FHFTEERL L UCRFEELOE
W % 1960 &£, Edwards® {3 proximal and distal

Key words : reverse flow flap, skin defect coverage, dorsal metacarpal artery, reconstruction
Address for reprints: Masayuki Sawaizumi, M. D., Department of Plastic and Reconstructive Surgery, Toho
University School of Medicine, 1-11-1 Ohmorinishi Ohtaku, Tokyo 143, Japan.
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perforating artery & 4777, £z, FEAETL
ERIPFBIR I, BRIET, EEEL Nz TER
BB E OB MSTEET 32, ZA50YEEFE
THI L0, WTHRAFOIERIAIGE L 2 5 (Fig.
1).

F W OF &K

BEROTHA ik, FEEMKEE Pivot point &
U, HRIEMG L ERIhFERE S 2 & 51175,
ME B & CEERORE MO MEERE DT,
Fo77—MBztbEHRATH 2.

BYIBRMBEA T @G L DG T 2. ERIpF
BIREHGEL ORI T I e B, HRE
BHEHEL SO CER2E LT3, FEHRRE~OM
EROFB L, 20 BEERZE S 1Ty, distal per-
forating branch & &S £ T17 5. MP EAFI BT
DRI L T, FERMSICER s W EFH %,
HRESRS & CEECFEET 2 B0 A4 2FIH
LBITT2 2L bARETH 2. BHADRIBEADBIT
WL TR, MEZXOEEEET S, FEOHFKEL
B, [B2om :TH—IICRRETIRE T H .

fE A

WEFE T IS ERNCXT L RDMC flap %A
(Table 1), 1FNCRIRESFETEE RO 28, T oM
BeflretB L, £, ERRE 1 ks, —
REJICRERERIRE T D o 72,

LIT, RBERN=HEY S
LRI 78, %, AFEAEEMIE ELE 7

Mozt

ERERNC T Ubr kB2 (Fig.2a) &% 5, BEIE
HEEN B L UCBRAHHEE SO CESE £ RE (Fig.
2b), 3rd DMCA flap #F#¢ L, V-Y advancement
EEROGRBEAL BT L, ik, —» A0RES
3 (Fig. 2c),

TR 27, B A5 2 IREEME. RO
i X 558 2 fEMIER o ERIDKE 1o L (Fig. 3a), K#H
WEBBEEIT- . RMERA - HREIEHC Z R

Dorsal

digital A,
Dorsat
metacarpal A, - Distal
perforating A.
— Proximal

perforating A

— Dorsal carpal rate

Radial A "~ Ulnar A

1. Dorsat carpal arch
2. Deep palmar arch

3. Superficial palmar arch

Fig. 1 Anatomy
a: Arteries of the dorusum of the hand.

b: Communications between palmar and
dorsal arteries.

Table 1 Clinical cases

| Patient \ Etiology Size(cm) | DMCA Results
| 1. 16-year male | Bum (ulceration) 1.5%2.5 11 Good
| 2. 2-year male Burn {(contracture) 1.0%2.0 11 Good
l 3, 18-year female | Syndactyly after operation of cleft hand | 3.0x3.0 11 Good
4, B8-year male Trauma (acute) 1.5%2.5 I Good
5. 72-year female | Trauma (subacute) 1.5%2.5 1 Good
6. 18-year male Tumor 1.5%2.0 11 Good
7. 39-year female | Burn (contracture) 6.0xX4.0 | I~V Good
8. 40-year male Trauma (subacute) 1.5%3.5 | N~V | Distal partial necrosis
9, 78-year female | Tumor 4.0%3.0 il Good
10, 38-year male Trauma (amputation) 2.0x4.0 11 Good
11, 7-year male Burn (contracture) 1.5%2.0 11 Good
12, 43-year male Trauma (amputation) 2.0%2.5 il Good
| 13, 18-year male | Trauma (subacute) 1.5%2.0 11 Good
| 14, 22-year female | Burn {contracture) 1.5%2.5 I Good
15, 20-year male Tatoo 1.5%x4.0 il Good
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Fig. 2 Casel
a: Preoperative view; tumor on dorusum
of the hand.
b: The flap is designed for the defect after

tumorectomy.
c: Postoperative result.

T, BEENOBRIDES ToCERL &, $F
BRALER & 0 $EMEIERC 57 T RDMC flap % 741 >~
L 7z (Fig. 3b), AT, HEIGFEIREDFER
BB ER TR L, fEMET B S L UE I
RO A EEE L TEFANCS®, advancement flap
&L TEAIN ERBITL 2 (Fig. 3c)., M8 AT
Hb, EEEO®EY & <RI Twb (Fig. 3d).

% =S

FIEOELESENBE Y s W BE RSSO
HLUTE, BEEEETRTTARBESE L, SEE
RICL2BROBIG RS, O, LHLEHRAN
LT, EBER - EEEAPBOONTED, iF
ETREREEBRERE VL IITHERAER L 2BEED
HWESNTETWD, —F, KHMXBOBEI/NEL
T L8R, BEEBOREBICL > THBRERCLS
WHEINEL {, - 2®HEN NS LD, HEE
EHPEREFDICHLEL WHERH L. BIRER
DRI, FIREEAMEMO/NRBOWE - BI50H
ABE L one-stage TOFEM & THEIC L EN MR
Ewz b, —F, FIRAMBCEERLDINASOER
i, BREIEARAN & D FEEMNTFAOERIIE# %
BHLTWw5BY,

bhbhofs L RDMC flap &, HRIGFEK
2ELTIERESAY, BTN ELETZILICLD
BEROENE DRE~OBITEEE L LEHRTS
% . MP BHEIER~PIP REERES % Bimific & oAk 1L, &
N THENRE: 2 h T & - FHEYHONREBOR
B, BRCBRELEbND, 7, BEERN
FRAWS I LI L DBENCY RIFREREVSEE T2

Fig. 3 Case2
a: a 7-year-old male; post-burn 2nd and

3rd finger web constructure.

b: Web formation is completely released
and the flap is designed at the end of the
dorsal metacarpal bone.

¢: Transferred flap.

d: Late result; the web defect is covered
nicely by the flap.

3,

WITHEE FOESIEEL, —RCBEREROBEY
B s g, BBt hcikeBT 5 eEbh
LEE, FROI->MERD T, BE, EHElHD
FERE 2 ROEEBREEL TH D, ERS5DBR
BHIROBTEEICINZ, FE MPEASIABOREL
7o BEBIREOELE, B L UFHRBOESHROE
REEFFHENBVLI LY, ZO—REEZLND,

—F, FOERICHI > T, FHERBHIELI
THYH, BEEEOEPTOFHHMBRABMRE®RT
k. Fh, B2EURFERS&GECTFEL, FR
BB LEFREL THERBALETTA2OEHELY, R
BIOEEFFEIR CIRERRKD L RRIBOELE
B L RERTILENDD RIS,

3 & &

1. RDMC FLAP ®##FEL, &EFHERMEKHE
B AEE] 15 EARTIGA L 7.

2. Ak, MP BEIER~PIP A& B O thgrsy
KB UEREZBRENR L BEbhl.

3. WREBEAL, TOEMHI DL THRNE,
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BABIROBINE, fEF#O regioneal axial pattern
flap LRI TH 5. BFEFEAC THBIEE L ESNI
L, IBE 2B e 9, BEEE — RN REL
BRLBEELEbh S,

2 M BHBERESB K &

IDHRIZEDLVRNVETEET 20, £loby 7
7 — THERR L 2 % .,

| % HRARFRESNE R He

BHEFFHROFBAOFER R, B—H2bLOT
Wz, ER-FRIC X D B A, TREETER-MP BEEET
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ment THZ{, BLRZBRICLDELNED, LD
KB TOBAESHROBER IS VB shi
v,

Py 77—, BERAREZHEELHEH, MEDCH
WOWRICEBRENCIER L Ebhzy,
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Reconstruction of Soft Tissue Defects of the Fingers Distal
to the PIP Joint Using
Free Dorsal Metacarpal Flap

Minoru Shibata M. D, et al.

Department of Orthopaedics, Niigata University School of Medicine

Local pedicle flaps have been used for the reconstruction of the palmar soft tissue defects of the
fingers distal to the PIP joint and distant pedicle flaps for dorsal tissue defects. However, either type
of flaps requires two staged procedures and joint contracture of the injured finger including that of
donor digit is often unavoidable. Early establishment of useful sensation of the reconstructed pulp
using these flaps is quite difficult except some type of cross finger flap. We used free dorsal
metacarpal flap to avoid these problems in four cases.

An elliptically shaped flap is designed over lateral aspect of the MP joint of index finger and the
incision is elongated proximally for the dissection of the first dorsal metacarpal artery as the
vascular pedicle which branches from radial artery and runs distally on the fascia of the first dorsal
interosseous muscle. The average caliber of the artery is 0.7 mm but the vascular anastomosis can
be made easier by including a part of the wall of the radial artery or by using a segment of it as a
conduit. Cutaneous vein is used for venous drainage and dorsal digital nerve which is a branch of
radial sensory nerve could be utilized to be innervated flap. Defects narrower than 15 mm can be
closed primarily.

Patients consisted of 3 males of forties and a 18 year-old girl. All except one case were pulp
injury and the proximal stump of sensory nerve of the flap was coaptated to the distal end of a digital
nerve in these cases.

Flaps were successfully transferred in all cases and early recovery of useful sensation as well as
satisfactory cosmetic results were attained.

We conclude free dorsal metacarpal flap can be a choice of innervated free flaps for the
reconstruction of the finger pulp.

Key words: free dorsal metacarpal flap, reconstruction, finger pulp injury
Address for reprints: Minoru Shibata, M. D, Department of Orthopaedies, Niigata University School of
Medicine, 1-Asahimachidohri, Niigatashi, Japan.
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8, T &« PIP BEETLLE QEERER D 5 b FEEH D
EEIZE cross finger flap % & @ local pedicle flap
3, ERIERIE I L T3 abdominal flap, cross arm
flap % ¥ o distant pedicle flap BSERB VSN T &
7z, Lo, wEho type @ flap & ZHARFATHRIE
ZEL, %7 local pedicle flap R RGO A2 5T
donor finger % & CBIGIOMEL L& LIXFHEE & &
%,

FLEBEROBETCHIAEOEENEETH
cross finger flap ZBW T BFRMELEET S 2
LR TH S,

EH oI5 0 pedicle flap O K & x BT 5 H
B9 T free dorsal metacarpal flap # B\v7c HE % 4 i
BIRER L7 O THET 5.

5 PP

R dE MP BIET L~ & 0 R ORI flap
7Y A 35, Pulp OFEWE LD distal T, #,
HERNCTYA Y LIEMEOKMERA V5. Y% first
intermetacarpal space OEIBM» > TER LER
ERk & DL, first dorsal interosseous muscle @
WHEE%#1T9 % first dorsal metacarpal artery #
EE, BEMHE L D JBET 5, SIROEZ 0.7
mm &S TH 2 8EBEHIRO —8% 7 v/ SR
Y %4, &L <IE radial artery ¥ &4 85203 T
conduit & LTERYEABEZI T2 E083TE 5,

i rad @
. senso

Fig. 1 procedure for the elevation of the first

dorsal metacarpal flap

EAN )

#Rid cutaneous vein 23, BEMBHERT

% % dorsal digital nerve #& & T L innervated

flap ¥ §25 2 TE%, Flap D812 15mm LT T

Hhid donor site DENIE S I —REASEAIEE T H 2
(Fig. 1).

¥ R E f#

4EFIOPRIZ O ROBMEIFE 18 FoL 1H
THd, 200G T 2 FIdthET, +TICH
BBl THS, 185K sIEEHOEIET,
why flap OHIEME & —El0 palmar digital
nerve %5 L%,

# *

Flap 3 &f2£E L, X b EHEEEET %R
O, BEECLENLERSB N,

iE B # R

FEFIL 148 F, B
B E 2 ZnTRZEL, HELVEEBCEN
7. BIBBEEH STVl TY V- LB e, 2
B BOCFMERT L. 777U K~ vk, 75
MP EEFEERIER D HEEE L b first dorsal metacarpal
artery WE < 15X25mm @ flap % dorsal digital
nerve % &% T# L |, first dorsal metacarpal artery
{3 digital artery &, dorsal digital nerve it ulnar
digital nerve i, Zh EThBEL2YE& L7, itk 114 B
OIREETIZRIFS pulp & nail BEINTWL3,
Moving 2-PD i 10 mm, Semmes Weinstein test &
purple T diminished protective sensation ¥ R %
HENBEINTWLS,

ERI2 42F, KT

ERA T TERIERBIS2ZEHE LKL, B
SFMEITY, 32X20mm @ flap % dorsal digital
nerve ¥ & THE L UKIBER% cover L7z, ME L
HRAFEEIR S & R I B2 REE L. R8H 104
B OIREE TIE moving two point discrimination & 10
mm, Semmes Weinstein test {3 purple THR &
HrRhoTwd (Fig 2).

fEFI3 143 F, B

aUNA ICTERIEEAE 2 ZEL, BHEO L
W EBRER B R T 3RSk & 0F U BERREAID R - 72,
284 1 » BT 17X34 mm @ flap T cover L7z, 7
%825 HOWRE TR ZEHIIL stable % skin THE b
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htws (Fig 3).
fEGI4 1 18 Fatk
ERfErav 7 ) — b ER— ORI SATRE
L 72, Ulnar pulp, hyponychium ¥ & ¢F ulnar par-

Fig. 2 Case2 42 y. 0. carpenter
A, B: before operation
C: flap design
D: coverage with flap
E, F: 10 months after surgery

Fig. 3 Case3 43 y.o0. male sustained with com-

bine machine

A : one month after injury
B elevation of the flap

C: coverage with flap

D: two months after surgery

onychium 23 nail bed O—&F & & I RIBL Twriz,
ZHNT: tip TR HIE% <, composite graft RLEHHE
EHIIEE L £ 2, free dorsal metacarpal flap & B>
THE# 7>, Hyponychium ¥ paronychdum o #R53}
1 original OIS 2 £EBREE & U CHHEL 72, i35
EHEFT->THVMH6 » BORAE moving 2-PD 12 6
mm, Semmes Weinstein test {& blue ¢ diminished
light touch :JEBWBFLRAEMNEEL T 5,

1 £

Pedicle flap & L T® first dorsal metacarpal flap
I3 1979 4 Foucher #8 kite flap 4 thumb O FZE
WE % neurovascular island flap & U CBR#FIIER
E1L7Y Small i3k D K&k flap 27% 4L, &
GRS E—EESoRERECLERL TR DY
pedicle flap & LTOEAMERLSEDOSNT LS,
L # . pedicle {7&® dorsal metacarpal flap Tit
PIP i LLE, & < finger pulp W i3 BBEI T & 42\,

Finger pulp WZHW 5 Z L DT & % pedicle flap &
L TR AFO—> T, —Alo digital artery i
#Ho < reverse vascular pedicle digital island flap”
BHsb, Lrl, COFETREE, EFICHEKE
PLErT 52k, £7-—Hl0 digital artery & &HIC
THELESHD, NEFITIEBIE~OBIRMITIA D
Blic X 2 RBEL EOMBESEI VB EELS
na.,

EESMEGORETRMEFE I EOD TEELE
z5n 5, fHEHEMEIRERIC I pedicle flap & L TD
first dorsal metacarpal flap {2 sensory nerve %#&&
THE), AHBET LB TES,

BHELSOREEERIC L B v 3 pedicle flap & L
T neurovascular island flap {3{{Z#y flap TH 3 »
#ixR U 7> reverse vascular pedicle island flap % #FHx
#h{ir & L T dorsal metacarpal flap X A UEr &5
THELT 2L ) ERIICIE dorsal digital
nerve ¥AVTHREA*BR T2 L HARETHZLE
Zohbd,

Cross finger flap * RV 7-FHEETOEFERICIE
Gaul®, Bralliar®? & ® first dorsal metacarpal flap
RO AEND S, BIEUAOEBERCERTE S
cross finger flap # AL AEHEREE L L CIIEEE
MR OEHEE 2 Bz Cohen? D FiENH 3, Free
flap # > L IEEAAE BRI EO hemipulp flap
H B uid first web space flap'® »3h B pSFRE: & HTEF
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EBNCHERE T 5 085 5, Free flap & L T dorsal
metacarpal flap RFBEED & Z 2%/ND flap D—2T
I 2, Tl e TSR0 skin 2 LB U
FH 4 iz LT, dorsal digital nerve & T L
THIELEEIVAMEOERENTRETSH S, 72 ip-
silateral free flap TH 3 O TERFHM T LLEHF
BTz aflEnH 5,

Dorsal metacarpal artery OfEEIZ DT XEK
WA EH T 5 & first dorsal metacarpal artery
(FDMA) o FZfFRRZEL THBYH Coleman?,
Foucher®, F1['®, E&HE'™ S5EROBE L1313 100%
ThH, Coleman® if 18%i2 & { iR D FDMA 8
FELEHEL Tw3, Earley? &3 FDMA D4
FBEEH1.0~2.0mm TFOfiz 1.0mm LT
THholrLHEL T3, FDMA & second dorsal
metacarpal artery (SDMA) O /KIBERIC DN TH B &
bIPRSDMAD E A RFEV LWL IRENZ

(Adachi?, Earley®, FJi|'¥), K& 2\ TOET
13 Earley® & J T FDMA D F B KW b D i
47%, B DH113%, SDMA DHMNKE WL DD
37% (SDMA &8 3%) T#H -7z, F/I'® 13 SDMA
DFHIZELRKDLDOH DB I %, EHYE
metacarpal artery O TiZ SDMA B3FKTH 3 &
RT3,

2 ERE L7z 4 T donor site defect DEASH®D
K5 &L variation 4w L5 3T FDMA
A MEZE L4 2 flap # AV 7255 pedicle flap & L T3
SDMA *MEXE L T 5 E 2 IHEHOKM A A7z
flap & Earley® 5L DRBINTBD freeflap &
L T® second metacarpal flap b SHBEICEEAT
BRICHA L TIT< FETH 3.

EosetiER L D FOMA 5 % i SDMA i %
¢ free dorsal metacarpal flap {3 & ¢ (ZEIEERDH]
BT ESEEBRERCERY flap 0O—D2eEZAHN
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®Donor-artery DFEIVIZ DT

1st DMA X9 % 2nd DMA OFH, AL &EEE
FLTOADTHEZ VD ?
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BENBE»?

| & WEREREEAR 40 %

@®2nd metacarpal artery (ZE < flap i 2T

WEER 1k 2nd metacarpal artery D F B KV EF
b T\ 533, variation (3 1st dorsal metacarpal X
NHEVEShbhTWwE T, 5%, 2nd dorsal metacar-
pal flap FEHAL THI W ERBVET,

@1st metacarpal artery OFETIZ DT

HOBEBBI TR TRCHELEETLTILE LR,

®Toe first web space I DWW T

Toe pulp toe first web flap & B\ E& b H 525,
pulp @ design &R H D 3L b best matching
THLWIELHY ET. Sensory {T&D flap TH LA
flap (xEMEIT & D, EUFKE:, tourniquet THRERT &
2FlEbHBDET.




HFEREE

(J. Jpn. Soc. Surg. Hand), 7% 225 243-247, 1990

BB HEIRE AT X 2 AR D IR FRAEER

ERAFEFHBUABFRE

%
&R =
E H B K

A TEE-q H MR

EIEV NI

Posterior Interosseous Island Forearm Flap Transfers in Skin Defects

Fumio Hashimoto, et al.

Department of Orthoaedic Surgery, Kanazawa University School of Medicine

We reconstructed 9 cases of hand and foot skin defects using the posterior interosseous island
flap. This flap with a retrograde pedicle has been employed in 8 patients and transferred as a free
tissue transfer based on the proximal posterior interosseous vessels in one patient with satisfactory

results.

The main indications have been severe adduction contractures of the thumb (5 cases) and
extensive defects on the dorsum of the hand (2 cases).

In addition to these indications, we have used this flap for resurfacing the replanted thumb with
defects of the proximal phalanx and soft tissue in one patient, and for primary reconstruction of skin
defect of the big toe resulting from a wrap-around flap transfer as a free flap in another one.

This flap may have some advantages in coverage of soft tissue defects on the hand : it is thinner
and the major artery is preserved. Furthermore, this flap can be reliably be transferred to skin defect
of the amputated thumb as emergency flap and to skin defect of foot as a free flap.

X L ®» I

MBI K % F O RHE % KRB BB TS ot
THEEME L TRAOAES TR T &7, 1986
4, Zancolli 5V »3FE L -4 BMENRE #13 FF 0
L, ABOTEMEXBEL L2V 6L FIA
shTwd, bitbhbERERE IPNIT o743, 2
Bz RBO K & o BIsUIERE W O— BN &
LT, P2OEEMORMRBICN LERBEALLT
Holo, RERAOHIS, FMERE, BRLLEO20LT
EREMIMET 5.

xd 2

FEFIE 9 BITHE 76, L 28T, EFIL 25 F» S 66

¥, A8 X TH B, EFIORRIMEBORBIENE
HoiE 5 81, SMBHERRRE 2 F, RIBERME D BB
BEEMCO—YER L LT 14, wrap-around
flap SREVE OB EERIEM KB 16 TH 5.

FHOBEITETEERE LT 8, HEEkREL
T1BCE T, RAORE S BZEEOR/IS 2.2
cm, BKH5.5cm, LS/ 5 cm, XK 9.5cm T
ISP EEENCHER 21T, 6 BBIE TR, BE
Rk 5> DBRERIE 2805 4 KTHK2 72T KH
KESTHELLL, EREEADO 1FOBRO ORI
1.2mm THol, EREEFLEEL, BELEMPEH
SRS, KB % o7 (Tablel),

Key words : posterior interosseous island flap, skin defect, free flap
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School of Medicine, 13-1 Takara-machi, Ishikawa 920, Japan.
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Table 1 Cases of posterior interosseous island flap transfer

Patient | A . T f 1
wen ge Sex Cause Flap size ype o F ap.
No. (yrs) flap survival
1 25 male skin defect of dorsum of hand 3.5X5 cm reverse +
2 60 male skin defect of thumb 6 X8 cm reverse +
3 66 female | first web space 3 X6 cm reverse +
contracture
4 45 male amputation of thumb 3.5%X6 cm reverse +
5 57 female | first web space 4 X8 cm reverse +
contracture
6 55 male first web space 3 X6 cm reverse +
contracture
7 55 male first web space 3.5X7 cm reverse +
contracture
8 38 male first web space 2.2X9 cm reverse +
contracture
9 27 male donor site following wrap around flap | 5.5%9.5cm free +
transfer
i il

fEFl 4, 45, B, KIBMBIEUMN

BEEEF 2 - &A £ MP BHEIE TYIR
shi:, BREEHFORDBSSHREAKIBL T
7. INERBFEBELTLERGEL VL OBENLF
ek DB LU, 1.6 cm OEBBERE LT
v», IP A& E MP BIEIZEE L 72 (Fig. 1), KK
BERO—EEHRE2AD 4/5 EL, £ 1 EBH%»
SEHEDERIC & CHREESEH L T, BiE0%
BICHEMRIBOERESFEAScmZ b3 cd—H
BIBEM L L TRBHBIIREA I L DB 1T 7.
B ERTI5X6cm DEHFEDE D PR TT F A
LI IARERO 1 RIIEAEBL TRECH -
tele DR THEBAERAC DT TELELE., PHREONE
2UIREL, EARE2AIKRSBLIEEOR T A
LERBLTELIEMcHL, HBCEETTS L5
U CRIBE 2 s L7,

BIRRIS BRI % 4 cm, EFERAEFE 13 AP AR
BEScmERL, BRAOKTHEBAZEL THREL
7o, ERBREEEITIcm BHELTYE L 2. Mitk,
FEFi 1BMEEE S oML 7 WA L HFEE 2 <
EE L. 1 EHOEE, MBI protective sensation
EFROFECER LTV (Fig. 2),

fEF9 27, ¥. Wrap-around flap $EERER &/
xi8

TV ABR TEEREEEER TR A, B
DBEE L 7 MR L 72 B EE O K I8 1.5cm
Wwhi D IEESE CEEL T, 3 » ABRBIEER

Fig. 1 case4
A : X-ray shows bony defect in the prox-
imal phalanx.

B: Before replantation.
C: Six months after the operation.
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Fig. 2 cased

A Internal fixation with iliac bone graft was performed.

B: At operation, posterior interosseous island flap was transferred.
C, D: Eight months after the operation.

5.5X9.5cm OAREREE L, WHEA L L TRE
L7z, BBHERE RSP E THRET 2 L ORRY
1.2mm TEEBROOFE 2mm L OYEEES T
Hot:., BIROLEETLLOLYE LIz, RO
BRI 2X5em QEFRIBE 2 -7: D T 2:BE%
WEHEE 21T o7, RAOWEZREREFTI »Mb
7% {10 HETESBD Al iRk L, defatting DX
Bl EFNICBEIMEL Twa (Fig. 3).
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»5FD MP BT ¢ THENALETH L ED
FlA2BELTCwS, AEARBEOREERALLTH
WiettARS? BHEROBRECER T - EREL
Twd, F71N8FEWCHITHEAE L THE L
Zancolli 5iZFDRMKIELE 1 FERE D HI4E 25 £l
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7o, BREFELEM»SEH, BRANLEEFT 2L
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HNBEESTIEEE 2 o7z, EREAOETICBEWRE
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LTHFALRT W,

—%, WEEEF L LT wrap-around flap $EEE O
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EFIEA LT & 2-ERIC & - T defatting 248 &
TBHEENH 2. hEREEIRKF1I peroneal flap &
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Fig. 3 case?9
No defatted big toe at 6 months postoperatively.

iR En LS XN TS, LaL, Tonkin
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BB EEDN L, WITHEAEE L TEEY
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W5, bhbNRBAERTE LT 2BICEROECE
BLTUT>Twa, Thbb, DERACRLTHEL
f$17, pivot point & TOMEZEITIZIE 1 cm BEDH
BrgfFeEGFaeTELL, NMEOARRLIEELY
FET 2, DEABRBTELRIEER S, KT
DFFA 2B BB LRTEABEOT CELT
3, DETFT PV ANVRIEVS 2ABLIEERHET S 2
ERETHL, BRI TRTESL, EE
L9 o MAERAHETE, REFEIFLF L2 <, Liz-
THEANOETEHIREMEG L0, IBEFREL1TD
VB R o7,

E3 & -]

BETBIRE % 9BICITY, BAF 2R 87,
ARF G RIB %D BV BEREMO —BENBRER
£ 5 emergency flap £ LT, H50IIHEHER -
LTHERESEL, $THERL L TR 285,
ERCBIR, S DFBEK 2 HR2 250, MEZEWK
AP ATE SR TELT S LE2THB.
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Reevalution of the Usefulness of Groin Flap for Reconstruction of (Upper) Extremities

Yasuhiro Hiura, et al.
Department of Orthopedic Surgery, Yamaguchi University School of Medicine

The groin flap is one of the classic flaps, and has been applied for the reconstruction of the
extremities. However, the groin flap has gradually lost its popularity, since it has some disadvan-
tages of short length, small diameter and anatomical variation of vascular pedicle and bulky
appearance. In spite of these disadvantages, the groin flap is the most prefarable to repair simple
skin defect, and 37 flaps including 10 cases of the upper extremities have been indicated at our
institution. The reevaluation of the groin flap was discussed in this paper. When selecting free flaps,
several aspects of the recipient site must be taken into accounts. These are the characters of the skin
and combined tissue defects of muscles, bones and nerves.

The skin of the groin flap is mobile and has no sensory function. Concerning the combined tissue
transfer, only bone tissue can be included. For the reconstruction of the upper extremities this flap
is firstly indicated to repair the simple skin defects except for the area of fingers and palms of which
skin must be stable and sensible.

In such cases we mainly used the dorsal pedis flap or the peroneal flap before, but some
complications were encountered. The early complications were thrombosis, partial necrosis and
total necrosis. As a late complication some patients complained cosmetic problems and functional
disability in gait to some degree.

When comparing the complication rate indicates no inferiority of this flap, although the rate of
early complication was slightly higher than another flaps. These complications, however, could be
successfully salvaged by early reanastomoses except for one case which was one of the early cases.

Furthermore, the excellent aspects of this flap are the minimum morbidity of donor site, in which
the scar was nicely incorporated into the inguinal sulcus and indistinguishable. Also the donor site’s
scar can be easily covered by an underwear. Almost all of patients of the groin flap were both
cosmetically and functionally satisfied with their donor site problems.

Recent advances in microsurgery has overcome the disadvantages of the groin flap, and the flap
can be safely used as the first choice for the simple coverage of skin defects of the upper extremities.

bhvbhid, ThE TiTo T & EREFRBRITHD MEB I UBEMBR B I > BEHERBITMR
FEF), & < BT A 5ERI% RE L, Groin flap @ ix, 254 BT, EHEEFH 7160, Peroneal flap 67 i,
ERBEOWTERNGEMA O THRET 5, B F 52 , Groin flap 37§ TH v, EBRHL T

Key words: groin flap, upper extremities, donor site, complication, cosmetic problem
Address for reprints: Yasuhiro Hiura, M. D., Department of Orthopedic Surgery, Faculty of Medicine, Yamagu-
chi University, 1144 Kogushi, Ube City, Yamaguchi 755, Japan.
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i, zhzhnedsl, 4180, 1961, 1081T, &5 149
BlcHs,

ERRORIFNZE T, THHREEERFMNS <,
KBz, Peroneal flap, ILEHEFICBITL, HAEI,
Groin flap 0 EIE&»ENML T3 (Fig. 1),

BHROEENE, FHEEb0L LT, BEEEFOM
BREHE L TCOEE, Peroneal flap @ FVNG ®
FVBG @@ monitoring flap & LTOM@ &, LS

n

4ol 15 OTHERS
T Sodaso s
" JPERONEAL FLAP | |
DORSAI’;II_iPPEDIS .. |
 EENGROIN FLAP |

30

20

Fr# functional muscle transfer & U T D@ & 4 ¥
%5, Groinflap i, ZD LI RBHLEBEZHF
DRws, bbb IOER%E, EAAROB ST
BB BB, BEL TR T 5,

Groin flap 12, #OME X1, pedicle O, 5
&, variant DE & FOFHERNREALDH L. bhb
NOFEF DML D L Tid (Table 1), Groin flap
&, mMiERbREE, s r b, oEALE
FE e >Tw2 400, MRERER T2 40,
ERAEEFEA R 72 2HIDIE & A E IO RERI T H
v, IEEEMIH IO L 5% trouble R I U720 DI
7w, 70, BEEIEE TR, peroneal flap i, Groin
flap & D& <, Groinflap @ 1§z, Z  WIHADERF
THb, 20X Groin flap DEEEIFMX AiE, —
BUELN TR EEROERBCREES LTk
WweBbhab,

bbb, Groinflap ZHEWAEH 5 —D2DKEZR
B, KF O Donor site DD & TH 2. Donor
site DREIBEWZDWTDT v 7 — FREOHERIC L 3 &

(Table2), BEEAE, BYLETRBEEZ 0T
<, HITPEELEOBEEEMEC OEER KL,
TERFOFL &, —F, Peroneal flap, LHH
B4+, Groin flap (3, BEEEESHETOEERIZEA

10 Table 1 Rate of fail cases
Flap Thrombosis Partxal- Total .
necrosis necrosis
DPF 4.5% 1.5% 0%
PRF 11.1 4.8 4.8
0 Z | , LDF 6.7 3.3 0
78 80 85 89 GRF 12.5 6.3 3.1
Fig. 1 CASE OF FREE FLAP TRANSFER (1978 DPF : Dorsalis pedis flap, PRF : Peroneal flap,

-1989) LDF: Lattissimus dorsi flap, GRF : Groin flap
Table 2 Rate of DONOR SITE morbidity (Results of a Questionnare)
Flap Disturbance of ADL Cosmetic discomfort Pain or numbness
DPF walking : 28%, Japanese sit- o o
(25 cases) | ting: 20% 16% 60%
PRF
an | 0 36 18
LDF 1 shoulder power 20 2
(10) loss: 10
GRF
0
(16) S 18

_DPF: Dorsalis pedis flap, PRF : Peroneal flap,
LDF : Lattissimus dorsi flap, GRF : Groin flap
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Elgl, TERFFDFZ by, &7 Groinflap 12
BWTR, EREFHWMEELROEREZ>TL
%,

&&E#H® Donor site DOMEOENL, BEEKEHA,
Peroneal flap T, H2RBEOKREZ s OEHREHFIL
A, —REABESHET, EEALBEL, LED
HATHEHRCKERE»n%ES, —7H, Groinflap T
{3, —REASEMBTHRET, REHEFCPOEIBR Y
728, Donor site DERIHEIEIER, 7> — FRED
BWROZ L B/INTT o (Fig. 2).

IEFECBOUL, 2OWMACL D ECRKERD
EROHKRPEETH S, FHETHE, FRCEELD

OPERATION SCAR OF DONOR SITE

LATTISSINUS DORS | T APT
HURLDORSIL  GROIN FLAP

Fig. 2

_AIGNGROIN FLAPGE

EOSLETHD, FETHE, MELLETH B, &
SYEBIEEOL OO BRI OABMED V1 3k
BWRABLETHE, —H, FELHH, BT,
FHE FERECSELHAMBECLTERILETR L,
CLULAEFMEEREHRTRETH Y, Groin flap OFEIE
BHB, £, B, R, B2 URMUAOHEBO K
HEMAED R, HEHARBESLE L2 D EBRL LR
FROLL, EREERT 5,

fEfl1 (Fig.3) 1 F 2 —> V-1 X 2T 20D =E
HHEMRIBOERN TH 2, UM ERZ>L 25T
&Y, cosmetic TEHTENERHNLIVERbLA, B
EFFH%1E U & LT Peroneal flap, Scapular flap,
Lateral thigh flap 2 EE{ DFEHNE 2 524,
#7256 1d, & 2 T Groinflap # F\>7z. Defatting 1%,
ZhiFE bulky TR EFENTHEDO W ERIT
H5,

ERI 2 (Fig. 4) | 35 F a0 EBEBES (Giant
cell tumor) DEMTH 5, AAEFITiF, KRFEZRE
BB AR FIBRE, A*7Z o Peroneal flap i & %
HREMERT EBERERTO> L 22 TH B2, bh
b d 2 CEBINERT 2 BEERBME & Groin flap
#1{T-7z, Groin flap &, AFEFIO & 3 2B LB
& D, Peroneal flap i & 2 FTRRABIORI%#E 2 5 &,
Donor site DEXFHIRE» L LV ERTH 2 LB b
na,

EEEEF OB LT T, Groin flap D%, #EL D
ERAREFES N, TneEngEs s e i
MR REE RS o ERPERAREAE LTE AL
5T &7, L L, Donorsite DEJEM S # 5 &,
heoDEfH LD Groinflap iz, &b TEN LR
T#H %, Microsurgery #3548 L, Groin flap DL
FHREHP RS AT E T B, #7513 Donor
site DEEH], WaHHEO VP Za2ERL, 0k
H%FEZH»S Groin flap DERULAZT 20T
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FLAP

GROIN
|

OPERAT_ION SCAR OF DONOR SITE
Fig. 4
H35,
3 & ]

1. YEB & CRERERY T1T 57 Groin flap D
BIEARET L Te,

2. Groin flap OEFIFE, HE, BIMER TS -
e,

3. Groin flap O, fLOFFAF B LE
T o 120, AR BSOS < &, YO ER TH -
7z,

4, 7o —bHEEW LY, Groin flap @ Donor
site DRIFER, fWOEACEHE L T h» o7z,

5. T (E) BEWwBWT, Groinflap it, &
AERTHS.
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3) Hl4M i UEERC BT 5 Groin flap OEH
PO FRA, P MESFIBIESHEE, 1 331-332,
1990,
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Free Muscle Transplantation for the Functional Reconstruction
of the Extremities
—Results and Factors Affecting the Functional Recovery—

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

Free muscle transplantation has been only strategy for the treatment of severe Volkmann's
contracture and old brachial plexus injury. It can activate paralysed extremities by means of careful
surgical technique and vigorous rehabilitation program.

30 free muscle transplantation for 27 cases have been performed from April 1985 through
December 1989 at our institution. Clinical diagnosis are 11 brachial plexus injuries, 12 malignant soft
tissue or bone tumors, 3 traumatic loss of muscle, and a peripheral nerve injury. Donor muscles
consist of 18 latissimus dorsi, 8 gracilis, and 4 rectus femoris muscles, and they were tansplanted to
17 upper extremities and 13 lower extremities. Motor nerves or muscle branches were selected as
recipient nerves, except for the four cases of intercostal nerves for brachial plexus injury. The age
of patients ranged from 5 to 75 year old, with the average of 33.

Electromyographic examination were performed on 28 muscles, 26 of which demonstrated
successful reinnervation of muscles. Motor unit potential was detected initially from 3 through 6
months after the transplantation, and muscle contraction became visible 2 or 3 months later. The
power is roughly evaluated at 2 or 3 of MMT one year, and at 3 or 4 two years after the operation.

Satisfactory results were obtained in 26 cases, and the injured limbs were successfully activated.
In two cases, the tension of the grafted muscles were loose and resulted in poor function of the flail
extremities of the brachial plexus injury. In another two cases of tumors, reinnervation could not be
detected 7 and 15 months after the operation. Circulatory problems were encountered in seven cases,
which included three venous thromboses, partial necrosis of the skin flaps, and an insufficiency of
venous return. Surgical intervention was indicated as early as possible, and thrombectomy could
save both muscle and skin partial necrosis was due to the territory of skin perforators of two rectus
femoris and one gracilis muscie and the patency of vessels was not complicated. Care should be
taken that the monitoring of skin flap dose not necessarily correlate with the blood flow of muscles
in some cases.

Several factors affecting the recovery of muscles were analysed. Recipient nerve and vascular
complication clearly affected the results, although the adverse effect of aging and antitumor agents
was not obvious.

Furthermore, the precise decision of rest length of the muscle and functionally forced position of
the extremities is essential to obtain satisfactory results.

Key words: muscle transplantation, microsurgery, extremities, functional reconstruction

Address for reprints: Koichiro lhara, M. D, Department of Orthopedic Surgery, Yamaguchi University School

of Medicine, 1144 Kogushi, Ube-shi, Yamaguchi 755, Japan.
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Fig. 1 functional recovery of transplanted muscle
A. brachial plexus injury : flexion of the elbow and digits (22 y. 0. male, 30 M after the op.)
B. soft tissue sarcoma : extension of the knee (25 v. 0. female, 40 M after the op.)
C. traumatic loss of muscle: extention of digits (53 y. 0. male, 14 M after the op.)
Table 1 Complication
complications muscle diagnosis
gracilis 1 BPI 1
venous thrombosis 3 latissimus 9
dorsi tumor 2
circulator; insufficiency of latissimus
y, | crewatory insuihciency 1 Ssimu 1| BPI 1
complication venous return dorsi
artial necrosis rectus fem. 2
partia : 3 o BPI 3
of skin gracilis 1
. latissimus
2. poor regeneration of muscle 2 . 2 tumor 2
dorsi
latissimus 1
3. loose tension of muscle 2 dorsi BPI 2
rectus fem. 1

% BPI: brachial plexus injury
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Table 2 Several factors affecting the result of
free muscle transplantation

1. factors affecting regeneration of muscle o
Dage
@administration of anti-tumor agents
®@ischemic time
(Dquality of recipient nerve
(Bdistance from suture site to motor point of
muscle along the donor nerve
®tension of muscle
(@postoperative complication
2. factors affecting recovery of the function
@range of movement of muscle
(@adhesion of muscle
@rehabilitation
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Reconstruction of the Bone in the Upper Extremity
with Vascularized Fibula Grafts

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

Vascularized fibula graft is widely used in the fields of orthopaedic, plastic and traumatic
surgery, as the most feasible procedure for the congenital or acquired non unions, and large bone
defects in extremity long bones. It was mainly used for the lower extremity reconstruction, but less
for the upper extremity reconstruction.

Since 1976, 85 patients were treated with vascularized fibula graft in our clinic. Among them, 10
patients applied in the upper extremity were analyzed. Five were male and 5 female. The age at
operation ranged from 3 to 67 years. Four cases were segmental bone defects or non unions following
trauma, 3 aggressive giant cell tumors, 2 congenital pseudoarthrosis, and 1 congenital radial club
hand. Recipient sites were humerus in 1 patient, radius in 7, and ulna in 2. Vascularized fibula head
were grafted in 3 patients to reconstruct the distal radius, preserving the wrist function. In one of
them, the epiphyseal growth plate was grafted in the patient with radial club hand. The follow up
periods ranged from 9 months to 13 years 1 month, with an average of 6 years.

Bone unions were obtained from 2 months to 8 months (mean, 4.4 months) in all cases withourt
additional bone graft. The overall postoperative clinical results were smooth in 8 patients but 2
patients had some complications. In one of the latter, with congenital pseudoarthrosis of ulna,
multifocal desmoid tumors occurred at the upper and lower end of the grafted site 1 year 6 months
after the operation. In the other with radial club hand, there has been remarkable deformity of the
wrist joint due to growth discrepancy between the grafted fibula head and ulna at 10 years postoper-
atively.

In conclusion, vascularized fibula graft is indicated in cases with posttraumatic long defect in
excess of 6cm, various types of posttraumatic non unions, and congenital pseudoarthrosis. In
addition, vascularized fibula head graft is also an only procedure to preserve movements of the wrist
joint, whom applied to the distal radius, but the indication for the radial club hand is questionable
at present time,

Key words : vascularized fibula graft, vascularized fibula head graft, epiphyseal transplantation, upper arm
reconstruction

Address for reprints: Shohei Omokawa, M. D., Department of Orthopaedic Surgery, Nara Medical University,
Kashihara, Nara 634, Japan.
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bz o TRBATH B & CEBRMAT, FRTR
EREATUI:, 245 » BEORE, A8ERIF TR
BzERL T3 (Fig. 1),

(Case 7) GHEEFENHAEEMIaE
EFHEEEEFRA CGEEX*Z2 L, biopsy DR,
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&L, SEADEIREYE L. Mtk 5 4F 115 B DIRE,
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Table 1 10 cases with vascularized fibula graft in the upper extremity

patient age | sex diagnosis recipient site length of
follow up
1. T.L 67 2 traumatic non-union humerus 5Y 8M_

2. T.O. | 53 3 traumatic non-union radius 9Y ™

3. M.K. | 51 S traumatic bone defect radius 2Y M

4, T.S. 19 3 traumatic bone defect radius IM

5 T.L 44 2 giant cell tumor radius 11M

B 6. H.H. 26 & giant cell tumor radius 2Y 8M
| 7.MF. | 27 | ¢ | giant cell tumor  radius 5Y 11M
8, K.O. | 28 2 congenital pseudoarthrosis ulna 13Y 1M

9, T.S. 5 S congenital pseudoarthrosis ; ulna 8Y 8M
10. H. T. 3 N radial club hand | radius 10Y 4M
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Table 2
. i immobilization time to bone union
case length of fibula fixation method period prox. dist.
1 18.0 none 5M 6M 8M
2 10.0 k-wire 3M 3M 6M
3 8.0 small screws 0 M oM
exoskeletal
screws, k-wire
’ 21
4 2.0 Lambotte’s wire M M M
5 13.5 screws, k-wire 1M 2M 2M
i
11.0
M 3.5M
6 with head | SCTEWS 3
7 .tIhO 'hoead SCrews 1.5M M
W1

8 14.0 k-wire 6M ™

9 11.5 k-wire 8M 2M 9M
10 7.0 k—wire_exoskeletal 1M 3M
with head

60° #/E 457, @M, Bk E bz 70° & BIFTh 5 (Fig.
2).
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Table 3
vessel anastomosis previous additional N
case ) g . complication
(monit. flap) operation operation
peroneal a. 2 malunion
| (end to side) (bone graft; 1)
! brachial a.
vein; 2 flap (+)
peroneal a. 3 correction malunion
9 1 (bone graft; 2) osteotomy
radial a.
vein; 2 flap (+)
peroneal a. 0 tendon transfer; 2
l tendon release ; 2
3 R
radial a.
vein; 1
peroneal a. 3
| (interpositional artery graft)
4 brachial a.
vein; 2 flap (+)
peroneal a. 1
! (curettage,
g radial a. bone graft)
vein: 2 flap (+)
peroneal a. *L.1.G.A. 1
6 | s (biopsy)
radial a.
vein: 3
tibial. and. a. *L.1. G A. 1
| | (biopsy)
7 radial a. post interosseus a.
vein; 3
peroneal a. 1
N l (biopsy)
ulnar a.
vein: 2
peroneal a. 3 **t-f syn. valgus deformity
9 | (bone graft: 2) excision of of ankle
post. interosseus a. desmoid tumor | malunion
vein; 2
peroneal a. *L.I1.G.A. 1 ***ulna recurrence
0 ! « (Y-shaped vein graft) (Z-plasty) osteotomy of club hand
ant. interosseus a.
vein ; 1

*lateral inferior genicular artey
**tibio-fibular synostosis

wax

shortening and correction osteotomy of ulna
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Fig. 1
case3 A Preope
B: Immediate post-ope.
C: Post-ope. 2Y.5M.
258 11:214-217, 1984,

3 FH OE f ARENERESBRSECNT 3
MERTHEEM. % - K40 261 601-612, 1983
4) Watari, S, et al.: Vascular pedicle fibular trans-
plantation as a treatment for bone tumor. Clin.

Orthop., 133 : 158-164, 1978.

5) Wood, M. B.: Upper extremity reconstruction by
vascularized bone transfers: result and com-
plications. J. Hand Surg., 12-A : 422-427, 1987.
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Fig. 2

case7 A: Pre-ope.
B: Post. ope. 5Y. 11M.
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Functional Evaluation of Replanted Digits

Yasushi Suzuki, et al.
Department of Orthopaedic Surgery, Gifu University School of Medicine

In our institute, the functional recovery of the replanted digits had been evaluated according to
the criteria proposed by Tamai for about ten years. Because this evaluation system had been used
in evaluating the function of the hand as a whole, the function of replanted digits had not been
evaluated separately. In order to evaluate the function of replanted digits in themselves and make
a comparison among their functions, we used the system of impairment evaluation included in the
AMA Guides published in 1988.

Forty-one digits of thirty-one cases were evaluated using the impairment evaluating system in
the AMA Guides.

The impairment value of nine replanted thumbs averaged 25.8%, which was the lowest. On the
contrary, the impairment values of the other thirty-two digits were high.

The impairment values of the hand of which thumb had had been replanted averaged 9.8%, and
the value of the hand with a replanted finger averaged 13%. According to Tamai's evaluation
criteria, the score of the replanted thumbs averaged 76.3, and the mean score of the replanted fingers
was 59.4. From these results it can be said that the replanted thumb disturbs the hand function less
severely than the replanted finger.

There was little mutual relationship between the impairment values and the score obtained by
Tamai’s evaluating system.

The impairment evaluating system was useful in comparing the function of the replanted digits
or the hands with replanted digits. As the index finger was not so valuable as the other fingers in the
hand with replanted digit or digits, the relative value of each digit to the hand must be changed to
40% for the thumb, 5% for the index finger, 20% for the middle and ring fingers, and 15% for the little
finger.

T5 & 5w, RFHEEOEAICEL TR ERNFME

BOHECERT 2BE8P g, Fie, AEHE

EHXEES R, BEREEFOMBRRFEOHZEICEE HERFeAL L TOREFHEEALLTBD, &
HoOFEY #FALTEL, LarL, BEY bigh -2 SUIBILS O FRIC L sBELE DT,

F L & (<

Key words : replantation, digit, evaluation, percentage impairment
Address for reprints: Yasushi Suzuki, M. D., Department of Orthopaedic Surgery, Gifu University School of
Medicine, 40 Tsukasa-machi, Gifu-shi 500, Japan
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Table 1 Impairment Evaluation
’7 Zone Thumb |Zone| Index Middle Ring Little Average
11 16.0/2 it — 68.0/ 3 60.0/ 2 — 64.0/ 5
il 28.0/5 N | 71.9/ 7 7.1/ 7 77.5/ 8 74.0/3 73.6/25
v 33.5/2 A 84.0/ 1 — — 96.0/1 90.0/ 2
Average 25.8/7 77.9/8 69.6/10 68.8/10 85.0/4
Impairment values (9%)/Number of replanted digits
79 =4
° : 1178 1.6 7.9
TR 5 5 o N T\ f\\{ N
i ' 2 N N N
' = oy @ Iy N
g 2 N\ﬁrr».\n A ad “Az\\'
N - I » N
] a | - )///\
191 0 a - oo 12+ 7N
s o ° 7 F%Q]
: 12 ! 38 j ' 76 j 32

TS SCCRE (Points)

Fig. 1 Relationship between Tamai’s score and
AMA impairment values
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MUEER OF INJURED DIGITS
B Impeicnent values % [3

Fig. 2 Relationship between the number of

injured digits and functional evaluation
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The Study of Replantation Surgery on the Aspects
of Return to Work

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

We reviewed 76 cases who had undergone replantation surgery from November 1977 to Decem-
ber 1989. These cases were 61 males and 15 females, age from 3 to 75 years old (average age were
34.2).

99 digits and limbs (86 digits and 13 limbs) were replanted. The success rate was 54.8% in
completely amputated digits and limbs, 82.5% in incompletely amputated digits and limbs and overall
average rate of success was 70.7%. 55 cases had at least one successed replanted digit or limb and
we have followed 36 cases of them. 19 cases were changed thier aderesses and cannot be followed
up.

According to the evaluation by Yonemitsu, the results in these 36 cases were as follows ; 14 cases
(38.9%) were excellent, 18 cases (50%) were good, 3 cases (8.3%) were fair and 1 cases (2.8%) was
poor.

A qustionnair about the return to work was done to 29 cases (working when injured) of these
successed 36 cases. Of these 11 cases who were skilled worker prior to injury, 4 (36.4%) returned to
their previous job, 6 (54.5%) changed to other type of skilled work and 1 (9.1%) changed to unskilled
work. Of the other 18 cases who were unskilled worker prior to injury, 11 (61.1%) returned to their
previous work, 3 (16.7%) changed their job and 4 (22.2%) retired after injury.

@ L & (Z MR E L UH*E

YRR BIEEME ¢ CIa i b D e D 19774E 11 A» 5 1989 % 12 A & T fThbh ks
2065, SEIEFYE, 2RREBVLTITHOATE B RTERE 76 B, 99 BRI & A, NERIZ 5 61 41,
REEEMOBRREY 2 OEEF L MENHS L UHE 715 B CSEROESE 3 I h s 15 F, By 34.2F
BRSO LIRS T 5. THhotr. SRS DOWTHEEL D HMERE, FHKs

Key words : replantation, return to work, success rate, microsurgery
Address for reprints: Makoto Sakai M. D., Department of Orthopaedic Surgery, Kin-i-kyou Cyuo Hospital 10-2
Fushiko, Higashi-ku, Sapporo 065, Japan.
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B, 2% type L EEHEE L OREFRERA T,

EEBELERS B LEBATBEOLD %
B 7z 36 Blic ot L T T DM ERAIRHTGERE 21T D &
L, ZEBREL TW LD DL TREE~D
EIRRE T,

MR ES 8 T s 64 F, T 37 F THEZEE
BB A4S 4 2B THA. ERTOHHB 0TS
CI0EEBLE L, WoT20F A, 50 F55 68,
40 FEM5BITH o7 (Tablel).

Table 1 Age and sex.

Age Patients Male Female
0~ 9 1 1
10~19 4 4
20~29 6 6
30~39 10 3 2
40~49 5 3 2
50~59 6 4 2
60~69 4

| Total 36 29 7

Age: Ave. 37.7y.0.

Follow up: Ave. 4 years and 4 months.

ﬁ%@ﬁ%ﬁ&%@&“%ﬁﬁﬁ*ﬁ%@ﬂﬁﬁ&
ARG, EBEEE, MR, BEOEBMLMIES
NEFNRDNTSHELAW 108256 10 A TH
UGS L OH, B, A, TAD 4RSI
DTHBY,

& R

1. &&=E

FTYIMERMAAIC A % ERIED» S/INMEN R L & <
NITHA. BIEIZEVH, T2 b 761TH
EMME L L EFENE > T, Fh-ehDEBER
13 54.8% TH Y, STLYIHH T 54.8%, T2
THE 82.5%, HH¥ T 99 BiET 70 K48 70. 7% N EE
LTws (Table2),

Table 2 Locations and success rate

Complete Incomplete
amputaion amputaion Total
Digits 30(18) 42(37) 72(59)
Thumb 2) 7( 3) 14( 5)
Hand ( 1) 4( 4) 6( 5)
Forearm 1C0) 10 0) 2(0)
Upper arm (1D 2(2) 3(3)
Leg 101D 10 1) 2(2)
42(23) 57(47) 99(70)
54.8% 82.5% 70.7%

( ): Successed cases

- it

F& type BT VH® A crush Hl 87 FITH Y
%<, £HHETH clean cut B 6 FIHNLFEEL T
7z (Table3),

Table 3 Injured type
Clean cut I 6( 6)
Crush 87(62)
Avulsion 401
Degloving 2( 1)
Total | 99(70)

( ): Successed cases

BIREM % 5% 0 - AE B OBRIMEFRT & A~ 0 7 W EREZ
DA SN 64 FEIEICOWT A S &, B 2 KEHE
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R < FMBFHIC DWW TH B &, &E 1 40 520
S LR 19 BT 6 BERT 40 3T H o 1o, EEH 54
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L, RBEREFOMEBAE M A0 ¥t 13.6 FEE 138 A TH o7 (Tabled),
&, ROV AT 16.7 &, T U TEREE Oy

Table 4 Return to work after injury

Type of work Prior to injury Type of work at survey Patients n (%)
Not changed 4 (36.4)
Skilled worker Changed to other type of skilled work 6 (54.5)
11 Changed to unskilled work 1(9.1)
Retired or not working 0
. Not changed 11 (61.1)
U“Sk‘“el‘; worker Changed the job 3 (16.7)
Retired or not working 4 (22.2)
3 r » 4, BRFBOBE, HERT2ETRET 2 M

8 » AT, RIEREIREET 36.4%, FR
L SRCHERL EEEMER) 76 41 99 Bigic > SERET 61.1% Td o7,
WTRE L 72,

2. LEEE 0.0%THor. TGN, BHOE * "
PIDEEENSE > Tz, 1 WBEk it EEREFORERSE. BFRE,
3. AEEIED]S5BI0 S 5 36 BINC OV THIER X 21 432-43, 1985,
HEBIBIRLI D1 TIRAE L 7o, A A0S 14 41 9 e i TEEEEE RGNS L
. . . . #IESE Mook 48 : 68-77, 1987,
38.9%, B3 18%150%, A»53418.3%, FaIss 14| 3 KT O () B R EE
2.8%THo7:. EILSLRL, 28 1 1466-1469, 1977,
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The Replantation of Traction Avulsion Amputated Digits

Yoshifumi Nishishita, et al.
Department of Orthopedic Surgery, Kawasaki Medical School

True traction avulsion amputation of the finger are distinguished both clinically and prognos-
tically from clean cut amputation. There are same difficult problems encountered with the replanta-
tion of digits amputated caused by traction avulsion or an avulsion injury. One such problem
involves musculotendinous junction repairs, which are important to reestablish a reasonable function-
ing of the replanted digits. A second problem is the restoration of sence after an avulsed digital nerve
repair. A third entails effectings reliable vascular repair, so as to provide a sufficient blood flow to
the reattached digit.

We have reviewed replantation of fourty-five digits in thirty-eight cases of traction avulsion
amputations that have been followed up for more than one year. The survival rate of the replanta-
tions has been found to be ninety-three point three percent and a favorable function been restored in
twenty-two out of forty-five digits. Sensory recovery following replantation was examined by 2 point

discrimination in thirteen digits was determined as representing a satisfactory results.

Secondary

nerve repairs, such as nerve grafting, were performed in six digits of the cases reviewed.
This paper purpus the problems in digital replantation of traction avulsion amputations and
describes the technical difficulties encounterd in such cases.
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Key words: digit amputation, traction injury, avulsed tendon
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AJEEN o7 6 HBIC L T MBI BE 2 BmML
Jo. WEDRTRESRFEAM L, YIMRERAIH & KA DRI
XU CEHE L, ERIORTEREED 2/3 LIk % good, 1/
3 2/3 % fair, 1/3 LT % poor & L7, €NEEE
WXTT B RHEIE 2 SEEVE (LUF 2PD) ¢iT- 7z, I
BT 2PD FHilE ANRIEETH o 72 7o OFR L 2 72 38
BT o 7, Wi%D ADL kDT a5 b, Bigsas
L<AWBELD% good, LFWAWELO% fair,
HEOVRALZVBHDE poor & L7z,

#% b

EBEF4SEFR2ETHD, £ELKIF3.3% ThHo
7o, WO RBHEFFMILEE L 2 5 HRME T
To7- 618 %BR\ 72 36 181217 - 72, good A% 7 #5, fair
#3515 %8, poor 2 14 $ETH o7z, 2PD A5 mm AT &
TEIEL TW/ D 2§ T6mm 45 10 mm & T8
716, 11mm » 5 15mm FTH 445, 16 mm LLEig
25 18T H o o, FEBAEMT 28I L 7o ER 6 T D
THDE, 6mm»5 10mm T 248, 11lmm » 5

Table 1 clinical results

(ROM>
I 11 11 v v
good 4 3 0 0 0 7
fair 6 3 2 2 2 15
poor 2 3 4 3 2 | 14
12 9 6 5 4 | 36
<2PD>
I 1T 111 )\ A
5 mm> 1 1 0 0 0 2
o 1 7
6~10 mm ) 1 0 0 2 )
- 2 1 1 4
e g P lo o] Y e
16 mm< 6 7 5 4 3 25
13 6 5 38
@/l *lolo °|®

(' ): nerve graft

{ADL>
I 11 I v v
good 8 4 0 0 0 12
fair 5 3 2 2 2 14
poor 2 4 4 3 3 16
15 11 6 5 5 42

15mm ETH4ETHY, 26 15mm LUFOEE
A sNT, HiEO ADL DWW T A5 & good A5 12
@, fair 2514 B, poor M 16 TH 72, DI b
good M 12 BITix, BIEH 2 VL ITEHEL S LERL 8
BlITH-7e, 2Ok D wBIER @, 2PD & L UF ADL
ERERNCETHN S 2 £ 4 1/4 DEFIC BT good &
iizZ % (Tablel),

iE il

28 F B, ARERF -z, o—BEREICEE
h ZEEAGL 1/3 TYIM. Zone 3, K-W 1 A TEE.
HRBITI T & b ¥ o - RAEABEG, REGHEMS
B BRBITHRTRS, RAEIIRG LA
W7 2cm D vein graft #EHNL THERL 7.
wEFGLAERCS & EoNn, BETET, 4 1A%
WCHHERAE R T o 2. MR S E T 2PD i 8 mm k[T
BLTwD, IPESOEHS 700 T, AEEELE -
fe L EHRI R (Fig. 1).

% 2

gl & b & DYIMIE T, B2 ORBOBELEE T,
VARVORLBEITEIE b E o, FOBEEECR

Fig. 1 upper : before replantation
lower: 5 years postoperatively (ROM:
more than 2/3)
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Three Dimensional Structure of Vascular Network in
Normal and Immobilized Muscles

Toshio Itoh, et al.
Department of Orthopaedic Surgery, Ehime University, School of Medicine

The effects of immobilization on the capillarization of the rat soleus muscle were studied
morphologically with a light microscope and a scanning and transmission electron microscope. A
hind limb of matured rat was immobilized in shortened position by kirschener wires. After immobili-
zation, china ink was injected from aorta for light micloscopic observation. There were four to six
capillaries around a muscle fiber in both normal and immobilized muscles. Increase of intramuscular
connective tissue and a decrease of the muscle fibers were significant compared with the normal

muscle.

We made corrosion preparations of capillaries by injecting Mercox and observed the three
dimensional arrangement of capillaries by using a scanning electron microscope: The same tortusity
of capillaries was seen in all groups, although diameter of capillaries in immobilized muscles was

reduced.

The extensible structure of capillary network in muscle was preserved within four weeks.

BEHEEEEE L LETbh20MBTHD, 20
MIFOEHEET IR I<HASNTYVS, 81
FEN I FHRERORY, HRERESHERORINR
Epsroond, ULrLgsosBOBEGECHES mE
DEALIC DV TOHRE I DR, £ 2 THRE® it
LBBomE ooz, BEELE, XMFEEMEN
BLUEFRUMHEACREL 2.

Vil *

Zv b O—HEZFCEHTEMBE % 0.7mm F L
Vatr—-BEEALIRRKEEMCEET 5. Ml
MBS, 1EEEE:2T-b0B8L 0, 4:EEE

EETobDRERL 72, EEEMBIC L 54ZAE
TR AEIRE D~ VHIERAKTERL O
Ll E 20mlEAT S, Vo ERLNIA7
A AT bk D EBEAER L, BEoAY
YR B 2 ORRENCERE DL, MEOK,
DIELRBET .

BEFERBR BV TR ETEENTRIEHMAEIRK &
DAY UHIERKTER LD ALY T A%
20ml 34D TEAT S, USOHEFEWMLIzDOB
I 4~5 B CIREERE S M U 7 o CHEES
EIRL TIESFH ML OB S FFa—F 4>
7 UEBENERNCMERSE L BEL.

Key words : immobilization, muscle atrophy, capillary
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Fig. 1 Eosin staining of normal and immobilized
muscle

A normal
B: one-week immobilization
C: four-week immobilization

i 3

S EIFL T T, A QEMIME 1% 40~50 1 DR
FEHT TUHEL THABBELT2L5ICERT 2
THIMAE 2 AL network 2R L Tuvate, BE
HUER CRBOIEES & 5Tz, BEHmED
FET BRI 0 LBMERE T 30~40 1, 458
MEE T 15~ 1 Thoi:. ZOMBORS OB
FIHEANBBIC B THS N HBEEORI & <
SIEL Tz,

MEOWTORES T s 001, HEW), B
(h), MEE D 2ATELEX FHE L, BE, #
7% CHITORBEIIRENRD SNk o8, 4
m%@uomfuﬁmﬁﬁ;0ﬁ9?6ﬁﬁwﬁeh

. BRMEEENTH 25 4 BEEE CRMERD
%Qtﬁmﬁﬁwﬁfnm 16 BTz,

Fig. 3 TEM photomicrograph of normal and im-
mobilized muscle
A . normal
B: four-week immobilization

Fig. 2 SEM photomicrograph of vascular corrosion from normal and immobilized muscle

A : normal
B: one-week immobilization
C: four-week immobilization
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Table 1 Diagram of a capillary tortuosity (A) and result (B)

I —
A |
d h
1 (pm) h (um) d (um)
B normal 14.2~16.0 14.0~16.2 6.5~8.0
one-week immobilization 14.0~15.6 13.8~15.8 5.1~5.5
four-week immobilization 13.8~15.4 13.2~15.6 4.3~5.3

|1 wave length
h: wave height
d: diameter of capillary

e

)

Fig. 4 Capillary network surrounding a muscle
fiber at shortened position

A normal muscle
B immobilized muscle
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Anatomical Study of the First Carpometacarpal Joint
—Contact Area—

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

The purpose of this study is to determine the contact area of the first carpometacarpal joint (CM
joint), using the casting method.

Nine cadaver hands (seven males and two females, average age 81.2 years) were studied. The
specimens were mounted on a special fixation device. The CM joint was loaded to 1kg in the
direction of opposition, palmar abduction and radial abduction. A small amount of casting material
(silicon rubber) was introduced between trapezium and metacarpus. The location of the contact area
was observed. The contact area and the ratio of contact area to total joint area were calculated by
computer.

The location of the contact area in opposition was palmar and ulnar segments. The location of
contact area in the palmar abduction was palmar segment. The location of contact area in the radial
abduction was radial segment. On the average, 53.33% of the trapezium was in contact with 53.33%
of the metacarpus in the opposition. 25.53% of the metacarpus was in contact with 25.90% of the
metacarpus in the palmar abduction. 25.80% of the trapezium was in contact with 25.93% of the
metacarpus in the radial abduction. The ratio of contact area to total joint area was the largest in

opposition. In opposition, the CM joint is stable and a strong pinch is possible.

F L &

B CM BIEE O R4ABF 2 RETT 2 LT, S58
BRSO OB AN Z L AN ETH L, &
BEbhbhizBEEROBIECM B ICB VT,
37, FENE, BRSHEO & & OBE O BEAER T 5 R
BB L AN, BMERLHIEL -0 TRET
3.

ME B I UHE

FEEBHARFERIGIF(EEHTA, HE2A)
EXRE LI, EQR6TF LD 89S, Fy8l.2FT
Hote, ¥z, ENE, BANEGICELTEAER
3EFTORWE,

BETEREREL CMBSEE L URB 2 REL
T, BHE, T8, 8, REEE, \EREE L
LT LR EEE LICT 4 Y —, Kb, ¥
T TEE L. 315 CM By, ®RINeE, B

Key words : first carpometacarpal joint, arthrosis, contact area
Address for reprints: Toshimitsu Momose, M. D, Department of Orthopaedic Surgery, Shinshu University
School of Medicine, 3-1-1 Asahi, Matsumoto 390, Japan.
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NAEo& AR BEMPRECEEL-ET /8%
ALT lkg-f OFERNOL 7 (Fig. 1), f3r:E8Ho
EERET /R BIEMPHESERCEELPFE
DEREED D B & DLz,

WEBHRM *HAOEHBC DD CMEEHaK
Bl 2mm QR EDEAL, HRMOFELEBEE
BEET T CM BEIOBARS T 2 RE L, FEHEERO
SRR ERERL 72, BRI BEIRM T B b TWi
WES E LT, & S KERE LFFEO CM BEEE
OHEREENRM ERAG T -7, FRL 2SR OER
FIEW I ZRTE BBEGEET Y A T AR A 7
BhHRRLHENEFEETEWO THRMO L4
FAREDLEFEIL, FOLEDBSFISY A FTh
FoT, REVELHFEOLCM BHERA), &
EENAANCES| Lo ROIEEARER (a) # L7, #
FhERE I RERE O e CM B meE & JEEAMEE O
EIDHHELA-a), HIRETEBbR TV »ERsT
ELF, BEADKEZSRELRDDT, KERELF
FEOEMERE (A—a/AX100%) #FHELRFL
71z,

] B
1) BREERGLC DT

Fig. 1 A specimen fixed to the special device.

RHEN TEE D RARE I KERE Tl iR —Ra)
—HRHORMNS & T, PEETEBEA—EEH—RE
L COILHHTH - 72 (Fig. 2a). ZRIEE D BEARERT
HRERE, PFHL L CERTH -7 (Fig. 2b), &
FIAEDRAMA ERERE, FEEL L CEAT
b7 (Fig 2c),

AU s R TR E Fig 30l < Th D, B

C

Fig. 2 A Photograph of contact area in the

opposition. 53.33% of the trapezium was
in contact with 53.33% of the metacarpus.
B: Photograph of contact area in the pal-
mar abduction. 25.53% of the trapezium
was in contact with 25.90% of the metacar-
pus.
C: Photograph of contact area in the
radial abduction. 25.80% of the trapezium
was in contact with 25.93% of the metacar-
pus.
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IO & E RS, BESER B L TR T
B L 7.

2) HAEFICDONT

AERE, TFEO2 CM BEEE, EMEHE, 2
FREREE Tablel DT & ThH o7, BIENILEE
B EMERER I, KERE TR 53.33%, TFB T
53.33% Td - 7o, BEISHGEE O BAMERE I AET
BT 25.53%, PFEET25.90%TH -7z, BRISNEE
BOMMEREER, KBERE T25.80%, TFFT
25.93% CH oo REMBOBEMERE I BV TR
SN R, B L DBERICK&E o7 (P<
0.01). FFEFOHEAEPEE T b BN I #E A5 8z,
BAAE LD EBIKRE» o (P<0.05).

Trapezium Metacarpus

D
O
Opposition
U R U
v \Y
D
8]
Palmar
abduction
6} R U
v
Radial
abduction

\Y
[®]
D
U R % U
\
\
Contact area

(D : dorsal, V:@volar, U:ulnar, R radial)

Fig. 3 Schematic views of contact area.

x =3

© BHETEMMmEBRAIEE E L O BEEEREY, M
B, MEEFRER", BREKFBOLAE 28
»3H %, Stormont® |3 BIERREARIRGL % B % 1 i3 BYET
FEHEN—FER VAT 2, F15 CM g3/
WHEEITH D B BB S ANES T AT BE 2B T
LE5 EELWEMIMLETE CE RV, B
DHHNEM*HERATHBC oD THEE, @ %E
FLTH2mm OR%: 2 » BT T, —/ & D ENGH
BEAL, IOAECED, EHCSERSFRACS
% e CM BAEi O BB IR i e o7 &
Zond. Lol IOFETE—KOEETEENS
MBI AEME LT 2 I 3 TER Y, EER
TLWAERE, FFEOKZ aNRE L 00, Bl
EEE CHBMET L 7.

RECMMEH ESHFOBEMIMALCEL TR
Pieron” 2EX R EE L T, hFE % NEH, BEA,
BEM, RER, REIOSHRA~g» LV > b Uik
Bk UTHEMEB R RANT S, ULarl, EEICBE
RIS R AV TG, mREEsANRREE 2w
HEbhb,

bbb OBR T RHE CM SN AN EE, B
SHEI LN ILEB O BRE RS —BLEE T H -
7o, IHRXIEBO L EE—DFERBINES ST
v, CM BEiOEEUNE 2 0, BEiNEET 570
FEZH5NA, Zhix Zancolli® HEHENIIfLICT
CM FEEI DA, 32, MEAOZEBEZEoNE v
WEZ—BL T3,

BHEXMILESIR, KEBEOHEE, RE, FROR
BESPBARL Tz, Zhid CM BESREE ¢ H
DhFFRIREILBRNEHLTE Y, FFEEAN
THEIEWED, REFEBOXELLLER, EAlk*
NENETLROTHE, ZOBHELUETIbhbhs
FANTEBEEORESRMED & —FL T,

Table 1 Results
Opposition Palmar abduction | Radial abduction
Total joint area (cm?) Trapezium 1.50%+ 0.35 1.47+ 0.27 1.46+ 0.49
Metacarpus 1.49% 0.16 1.56% 0.54 1.47% 0.50
Contact area {(cm?) 0.81+ 0.27 0.37+ 0.07 0.36+ 0.13
Contact area/Total Trapezium 53.33+ 7.62 25.53+ 5.28 25.80+ 9.26
joint area X100 (%) Metacarpus | 53.33£12.08 | 25.90+10.34 | 25.93+10.20

*Mean=+SD.
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DAk & b 15 CM BRETEI Rz TRRETR L E L,
NOMEDES, By F, BEANAELOTHS
SEEZXOSNS.

k4 & &

1. REEARIEEAVEES L LD B
{7, BAAEEERE~L.

2. BHEHIAI T OBMEBAIIAELE CEA-R
f—&FHMOREIESTH O LFTL bR RE
EWOFESA L —B L7,

3. BHENRCEMERSRLREL, O
T CM BIEIERELIONMESBVEEZ 515,

X R

1) Black, J. D, et al.: Reversible cartilage staining
technique for defining articular weight-bearing sur-
faces. Clin. Orthop., 159 : 265-267, 1981.

2) Fujikawa, K, et al. : Biomechanics of the patello-
femoral joint. Partl: A study of the contact and
the congruity of the patello-femoral compartment
and movement of the patella. Engng. Med,, 12: 3-2],
1983.

3) Fukubayashi, T., et al.: The contact area and
pressure distribution pattern of the knee. Acta.
Orthop. Scand., 51 : 871-879, 1980.

4) Maquet, P.G., et al.: Femorotibial weight-

bearing areas. J. Bone Joint Surg., 57-A: 766-771,
1975.

5) BEEF fth 55 CM BETD X H5H, BEHIFH
%5 NZHEFERIRE. BF 23, 51 52-55, 1988,
6) Stormont, T. ], et al.: Elbow joint contact study :
comparison of techniques. J. Biomechanics, 18: 329

-336, 1985.

7) Pieron, A.P.: The mechanism of the first car-
pometacarpal joint—An anatomical and mechanical
analysis. Acta Orthop. Scand., 148: 7-104, 1973.

8) Zancolli, E. A, et al.: Biomechanics of the trap-
eziometacarpal joint. Clin. Orthop., 220 : 14-26, 1987.

H M REAFEEAR M &HE
CM BEiE MR A IZEE O instability &
shearing > abnormal force #0b 2 = i & -
TBIHEEZ 3. HEORE TN THEME
BOBROVLWEIDBIBIAEDIETTA, Zhi
DWTEIEZZ T,

| % EMRFREAE T8 BE
Bg CM BIERE W X AR E M & MSiEm~D X b 1
ADOEHBEMR L TwE BT,

T4 CM & I NGB I K E 2 2 b L A2,
PBEEZLNEMS, KEZEMEC LY CM BIES
BEETDEEZONS,
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Dupuytren #J#EMi# 5 LA EORHIEAE ORET

HRERAE RS HEHE
vl B £e® % =
W & % E-S68 8B 5
= W E I

Follow up Studies More Than 5 Years on the Post-Operative Results
for Dupuytren’s Contracture

Takashi Nakayama, et al.
Department of Orthopaedic Surgery, Tokyo Medical College

Among the cases of Dupuytren’s contracture treated operatively since 1978, those which have
survived for at least 5 years postoperatively were studied.

The subjects were 15 patients and 18 hands, all males. The age on first examination ranged from
49 to 78 with an average of 60.8, The postoperative follow-up period was an average of 6.8 years,
ranging from a minimum of 5 years to a maximum of 11 years. The affected fingers included 3
thumbs, 4 index fingers, 12 middle fingers, 30 ring fingers and 22 small fingers ; ring fingers were the
most common. Fibromatosis as a complication other than in the hands consisted to 6 cases and 11
feet with planter fibromatosis (Ledderhose’s disease) and 2 cases of knuckle pad.

According to Meyerding’s classification, 1 hand was grade 0, 2 were grade I, 7 were grade I,
7were grade Il and 1 was grade [V. The operative method was Z-plasty in 4 hands, the Skoog’s
method in 3 hands, a skin graft in 1 hand, and the open palm technique in 10 hands.

According to Tubiana’s evaluation of the postoperative results, the results were very good in 5
hands, good in 9 hands, fair in 4 hands and poor in no hands. When the relation with the stage was
investigated, the results became worse as the stage advanced. A pathohistological study was
performed on 1l cases and 14 hands. According to Luck’s classification, 6 hands were in the
proliferative phase, 6 in the involutional phase and 2 in the residual phase. No correlation between
the degree of contructure and the histological findings was observed. Among these cases, recurrences
occured in 4 cases and 5 hands. Histologically, many of these cases were in the proliferative phase.

L o® (o 1To72.

Dupuytren ##Eid 3 TIZ L < LA S h, K MRS LU R
FICHBRUTENRERBTIIZ L 2o7, #0FEHE

ERNE 15PN 18 FT, 2fIB%THS. MBRHES

REBEERIEIVELEILINTE ST, B TIRERA
DWELHEEND, bAbNILBEDEHBIOHT,
itk 5 LRI L TRE T 2 £ & b, BR
BlcBL CREFTR L 8h T, EFOXMOERES

13 49~78 F, ¥ 0.8 FTH B, EHDOLBEIEI
5345, WI5 4468, TIB 1218, BB 3045, /ME22
BEREFIRLE  40%LULEEED B,

T2 3 d 40T < HEH R T hard manual worker

Key words : Dupuytren’s contracture, recurrence, histological findings
Address for reprints: Takashi Nakayama, M. D., Department of Orthopaedic Surgery, Tokyo Medical College,
6-7-1 Nishishinjuku, Shinjuku-ku, Tokyo 160, Japan.
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4o,

R (Fig. 1) GBS BEERESCERAL &
355, WL OEBERA SRRy, L DRES
KBOWTHEITOAE - FIMBLHH e TEI A
5.

SEEHE L L CEIE 6 7, ASeEE 36, 5
R 2 1, IMImEREE 2 FlH58s & iz, 72, ectopic
lesion ¥ L T3 REBRHEEE6HI (55 5F1IdME),
knuckle pad 2 flxER& 7.

wRTOfKEOEE 1 Meyerding DMHEY L 728
v, Grade 0 1F, I 1 2F, U 7FH W7TF, NV

15

Period from
Onset to 10

R NN

50 55 60 65 70 77 Onset

Age
Fig.1-A Onset Age and Period from Onset to
Surgery
v .
o .
0| o
1 .
o
3 5 0 15

Period from Onset
to Surgery {yr.)

Fig. 1-B Meyerding’s Classification and Period
from Onset to Surgery

£ - it

1FETHot:.

FHAEIZAIRASEE - U T Z-plasty 4 F, Skoog
% 3F, EEHEK 1F, 38 F T OMETEHICHRK
ik (McCash) % 10 Fi24T7- 72, FEBEOYIRIZ
TBEIE T3 transverse fiber &%, B RELEH
TR ET >/, % b, MEEAREMME 5.0~11.7
, FIY6.8FETH 5.

b R

1. FMAE LWHEGE (Tablel)

FHIpkA % Tublana OFE® W L7 dS> TRETL
7z, PASHRREEELIE GradeDBEWLERICIT Y, BERUEE
FETH 2P OICITo 7, BSERER TR TN TE
FRBRTH o708, BMFOERF T3 2 F(20.0%),
R4F (40.0%), 714 F (40.0%) THo7:. FaD
FEFIE 1AL B, o, ERREOSFEBEHEF
H45.58TH o,

HA & TR B OBAR TR DT U 7 ERIE Y
BHIETR TH -7 (Table?),

Table 2 Relationship between Stage and
Postoperative Result

Stage Relult gg;’é good fair poor | total
0 o 1
1 [ [ J 2
1 [ N J [ ] 7
o & o o
1l -4 g 7
[ BN BN BN J
v | [ 1
r E 5 9 4 0 18

Table 1 Postoperative Result (Tubiana’s Evalution)
0, I, II: Meyerding’s Classification

1. Closed Method

very good | good fair total
Z-plasty IOI ill 4
Skoog’s incision I 1o 3
Free skin Graft it 1
3(37.5%) 5(62.5%) 0 8 hands
2. Open Palm Technique
very good good fair total
1 m
I I ]I|I| ”; m oW 10 hands
2(20.0%) 4(40.0%) 4(40.0%) B

Period of Wound closure : Ave. 45.5 Days
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2. RHrAEAR (Table3)

SEo 156 18 F, MBEENRROTVEL LD
BB UETHA, Luck OSEC LD L
proliferative phase 6 3, involutional phase 6 &,
residual phase 2FET, #ho LFEHE OBRIZ
Table3 &< T, tHER AR 2T, B,
IheDHRTEENA NI OI proliferative
phase @ 3 F & residual phase D 1 FTH 5,

3. BHXEwBEIL T (Fig.2)

SEOHBEE B CTER 2RO LERIT 465 F

(27.8%) THote, I HLBRETLERNT
WG 1 ERRCERSEo o, Fig 33 70F0
B TBEIERETH S, A/ PIP BN IZIZ
90" W/EmM L T\ /e, BIRURERTR 102 BOKRLT B.
DIE K BIEFTERERMUIF SN TV, k6
FEAET, B PIPEEIZ 70° £ THE & 2o T
%, Fig. 413 % DIRE&R T proliferative phase TH -
rz.

Z z
Dupuytren 8 O FEER R 2w Tk M8, &
B, REER RN s N, BT TRERE(FIIHR

Table 3 Stage and Luck’s
Histological Classification

@®Recurrence
i proliferative involutional residual
phase phase phase
0 O
I O O
II O e OO0
il e 1 J O
I\ ®
— T 1 = T T —
Period B
Case Age Site from onset |Stage | ~Po 2tve Time of recurrence
g method
to surgery
5 all
1 68 R o 1 "lzi'r‘quu': about 1 year after surgery
R 5 n u P
2 4 o ! —
L 5 i " H
3 60 L 1 ] skin graft 10 months after surgery
4 WL 2 B | OPNPEM g onths after surgery
technigue {

Fig. 2 Cases of recurrence (4 cases, 5 hands)
Definition of recurrence

A clearly recognized stretching disability, after
returning to normal life postoperatively, This
excludes cases thought to be due to scar contracture.

PSR S BFRBTITHOENT LM, 1w E
FPRENEHICIIE > Twipyy, Skoog XK

LT, BEHBOLETEN2REELO2bOEBN TR
BRHEOMNERBIC L VB LIBRTHLELT
w3, BRTHHIEMTO I DWCREFEREL LT
2 % Fibromatosis D&HABRECEDSND I
LWHBH, AEBRTYE 1585 75 (46.7%) RDT
W5,

FMT R RECIEEWT  fasciotomy, RRIEGIBRAM
fasciectomy, 7243, BERFEAC L 2RBETERT &b
HBH, BETIIRIETIRRM SR b — R TERED
FTARTIDFERITo> TS, JRREEERLE L -
T3 FERELALEINCIT, EFAK L->TRE
transverse fiber OIEE % & ARGV b BEFT R
HohBl:HFs bE&H T o7z, 1982 FL4

Fig. 3 A) Before operation

B) 10 months after operation
C, D) 7 years after operation

A A e
» Jil . - P o -
oy s 5 = - g -~
’t—-\ o S g -
= VR ] Wi e o e ot - T
o = A ek .
o -3 - -l .
¥ - e — -
i :
o o R . L2 -
. " = P, N, - P
L ¢ =
P e o’ IR e 2 gy
* o mf,.d - - Va
Ay i ~— g »
- - e —
w Ty i ) o
o« iy g -
't - iy ¥ ¥ i vy ’
o <) R Sl S T
ot = P e v By
~ e . X 1 - - A
o - = - - il L
e g

Fig. 4 Photomicrograph showing increase of cel-
lularity and enlargement of nucleus. (H.
E. x200)

— 105 —



282 $ 1

%, BISROME & L THEITHI% . McCash &0
open palm technique? 2 X 2 HELITER > T 5,
CHEBEBELIEEA LKL, BIGEORELIER
ENWTIRH L2, BB B EET 2 OBRET,
BRLEMAzLOTIRAASE TR EEEL, ZD&A
7% medical % social %t 4 Db EDHBICIIFFTH 7%
EROLLBEEZ T, $7, FHOBLE L TEEA
DFBRCKERERESRBOONL -0, BRERAZTHT
37 <, ADL R EEFZ SR L eE 2
5.

4@, 158118 F @ 5 &L Lo follow up THEH
FERDL LD ABEFT, TOMHAEORIZS »
B~1ETh-ot, 055, RAHBZENFRROB
SN DIX4FTH L, 2D B 3 Fid prolifer-
ative phase dominant OfERITH > 7z, F 7z, BFHB
1B FERO THMEICERICEED 5/, Rom-
bouts & 1348k % a proliferative type, a fibrocel-
lular type, a fibrous type ¢ 3Bz 34E L, 6364 (77
F) OFMHIT 30 F (39%) BEHFE A, £OHME
i3 type 188 70% % EDH Tz, L LTWE, i,
RAEY, Hueston” IHFEI/NEICE L, &<, KK
MDD, ectopic lesion 2HFT 5 b DRZERODPT
WHER#E LT w5,

N E TOEFICETFMEIE L <, REABFENC
BERLLTOEEZHIBOATHZY, LaLl,
BERENCIE 7 OMIRRDEMME M5 AWM TH 5 72
DWEORAOBENSFRECEE LT 25N,

&

£y
]

1. Dupuytren #§E#W# 5 £ L L DES) 15 #4118
Fur L TR 2T 7.
2. WiREMEIE Stage OETLRESEZEFRRT

T - At

H o7,
3. 405 FEBREEHLHEBFEMNCIE  prolifer-
ative phase dominant M & DA% » - 7z,

X 73
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2) Luck, L.V.: Dupuytren’s contracture. ]. Bone
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58 1 B A AFOARAREE

1 SHICEIRMEBREIREDAEREERR

EBEEMATFEREAR B P F —
(1T S S|
5 B O E
E =1
B OB X =
" BE R B
X 'S
MR R 8

wEEe, BS99 B & 0Bk S FEW, FHHY
BRERAT - 1 RS RRESE, 306ITH B, WL
Bo7@H, &3, EHX16F XD 56F (Fiy, 27.
2F), £8, £22, TRERRE, EFH(A, #
BHER20)05m L F L 21, HEBHA, BE3, N
wkay 2, MEREES LAITHE, BRI, &8
12, B 10, THiB 4, B TR AGITH 72, 17
TeFMIE, MRREMN (RIBEMT 20 B, BEEWT260),
SR 5 MAEERATH 114, LB NS 5F
B, BEMEEEE 2 4, multiple muscle transfer 1
%, Steindler ¥ 3 #l, FH5cxT 2 BBITH % 4 il
Tof:. BHZWBLTHMENC B 5 FHEERY,
ERAEBEFZN (ER, SEP, etc) &3z, ATk
R R 2 B R L, Wi s 5tk
W Bk, BEBEOFREEEDTLE, LD
WS IEEM R EE T e (, BB IT—
FRBSCHESEROBERE LI LEZ TS,
2O, SO RE S neural fibrosis BTETET 28
&, ZOHE%EFRC neural element A3 +43 i FER;
TELETITH O LI, TR TEEMSE2EET
BEFSDE D ASN, BRARFELEbLLL. &8
XY AR (N, V) OFESEAOBTHIE,
71.4% (5/7) BB “37 ULOEE %D 7.

H Fr:¥p241H27H

= % EAm

HEAIE B & —
BIERAZ TS HSHE

? PHEEREBOMRST

FARRF R RF RS N & =
B R F f

B ol & %

B oA R #

= B 3 9

F OE F N

(B89 BHEREBHOZH B THRMEE 2

HiglEr e s Ebd s I L KRRETH D, FilfD
e, ¥oF OB, AEREEDI DB, &
Bl b SRR OBEES L UTFRIED
W LD THRET 5.

(IR @F 27 EMC SRR RZ L R, 2%
FREE, Va2t y 7 BRE R B siEsg 116 5
TE 1014, & 158, FYFER265F ThHo7, K
FBERIDER S e b DIz &R 40 B, 717 B, AL
BEHTHo7z, 1EMUEYUBTHERERZTY, BBRE
BT T H > T ERE FWEE 26 B, REFRE 67
BITH o7,

(ERr#E8E) £URECNT 2FMHREE LTH
RN, THERATH, R S 5, HMT
i 1980 LIBT3 T & U TR KIBENMT £ 1T V>, 1987
FELEMEEEBTH EBORELEB 52D
SERAEMT (C5-SSCN) 24 L T 5. HERIBERTO
FREAET AL, 1 FUIERERTE 50
BTE-REMAZ 12V _UTH D, Wik
FE o7, BRI TR | EL LEE
B 8ERF, LGB MMT3, 32
MMT 2 #BE L T BEROBE L DL > T,
% 7o DRI A ARk (E PRI BAT L 7 fEFI D IE
HRBBOMBENHEIIRF CHo/, 19875%E Nar
akas RT3 & 3 W 2BRE Tid C5 RO Hi%
BETHIARMELIE L, SEbhbhiz £RIFE I
N URHICEGRY B BESAEBENZ2H CRES
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w%%ML,C5§t@66mwwwnM@%Hm&
BRI R B 21T, B CTEER S S X I
IRHHERITH 217> FETH 5. R H{uflicnd
5B EEE & U CSENTI I 1 30 BEEMT,
RS EICEERBITM 2T >TE D, itk
AT 2FIRFTH -7z, bk bR+ 2%
HEFTEEAT & U CEMEBEIER = [NEBHBITM O MM i
HH - Bbii.

3 MBI B D ERERRBTIEM DR

BB RFEAR B I & X
PR B
1 B X =
* E B M
o ok & 1§

ARl 43 £ & DIBAZ THR TEMMETR 21T 7
WEfEE R 17 iz D W TRITL, &R B
A HIROEZE Y LT, NENIBEREA DM
BBiTERAT-OTHRE L 2.

EFELfSE, 57410, £810 LR 7 T10
Pl R T H - 7, RS L UM T
W2 NEMERINEESREFLERTH 7.

Wz C5 D& HSERIAN & ¥ L 7 2 Flo 2 I FRE
LT L AR T AT T RO IR 2 T B R AT L
2EIBDFRTEFN 2 EPHROBICBITLE. §
hb, C540 L C5C6 HHIRIBE Th 5 ST FE
OE|oTiE, RS E L UMERAE R dh £ B

L, AIBEASICA L TR 2 LI, N
RltE 2 TWO-STAGE wililbEaiit iz iy %
FETH S,

S & LT, RIBARIER TR, ik Clbiyys
Be P T L, KaHReER it & OREG E
LTwa Iy, o0 TEEAMECEl T 0
MIEWI L ThHD, MBS L L THE, BRI,
FERTEES, MESREAVEULMIEE#EE2525
DTRAELHEVISETHD, 72, ZOHEEFA
LB LTI THS S L, EHHEED
DONOR NERVE » LTOF|A & FHEE Bbh 5,

EBl R SORT 5. 19 F B B TET 2
5. Cs5 itk C6~Th 1 Hifiifits, C5 root & Bl
S, LV B REHEER O B N AT iR,
HIH 2 R B T L7, iR 15 B THTE
3+, ERBRTEAE, BB S sz DL T&

77

Tetl, PO 1R % I R DS ELCRBIT L 72,
fitik 20 » A DBAE, RISk ER 7 4, FRIETEE S 3
THD, LBEIBEFIERO PR R A protective sensa-
tion BFSN T3,

4 Scapulothoracic dissociation @ 3 {3
NFEFEERSE L B B #
AV - B
it 2 =8B
# E £y
S & B EICR & BB B i3 LB A T, Neer
% #% Rockwood, green @ “Fractures” T scapuloth-
oracic dislocation & UL T T\ 5 53, 1986 &
Rubenstein, Ebraheim, Kellam (& Traumatic
scapulothoracic dissociation & U Ci&\>4+ /75 B
b - TR AEEG T, #HE THR, b
BEMED WD THEL Tnb,
bh bl GHERIC L 5 3F KRB L, &
Sid 17, 21, 26 ¥ D BT, scapulothoracic dissocia-
tion (£ 5 & - MEHAE S SR AR &I, #EB TR
BT, HHEYERcho7:. HBTHIRKBCTL
T@Z%kch%ﬂ@%ﬁ%%ﬁ,klﬂ%@ﬁﬁ&
ai, 1 FIE AR & hre b8 B BHESE, fUkgId iz o
7o EEHESIEG | 2 R &8RS 2R 2 4T,
AT LA RMEE S 1 CH > 7. 2B 240l
~ VIR AT 2 A R R 11T, AR A>T 1
Bl EBIET N LEE ST 8000 72, #EIREH
WA O BRI A S IEHETE FHER, S BRI
CHsnicted, T B, REMEICHESEY
fTode, ik 1 FA LB 72 2 FIAPrEAD HEERI1E
MHBHNT D,

5 MEZRREONE, BRBHENRED Y Y T—
ar

IWETARZE SRS 5 7

£
|

o)

IARFHERELS & B 5
WHEEHTIO VB F—v 3 viid, 2tk
BEOQHLWHEEESATH AL, I TRZDHEE
o T E WYBITIT- T A BEEHERMICN T 5
BredlEio Ak, MAOBER LDV TIERNS, XF

H

tooh H oW
F |
& BB

-«
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RIZEE S ERICIFEL 72, AR5 &k =848 8%
St 18FOSMEEMRETH D, BEHMR T 2. 58
THote, WEOEEST ST Lk, BEBHE T2
REMTE A, HRABETR 6BAOY 7 REEXT
v, BEIES L DIEARRS G T 5. BERREC
AIEEAEE 2T, BEHOMEEIE» BNk
1= audiovisual biofeedback #BA%&+ 5. Z ORREBIZ
LT, ABUBABETCLL Y YLy bNC Ll »TE
DHoHid, EHRZREBHILIED 2 TULAT5L4E
Bbs, Hib, BlME T3 »H, WHHETIRE6 2
AmBReRs, o, REREM TR, HEHER
678, BEMETR 0y A2ET 5. BHIUEOEE
i O BEgEEIGR B s iz kid, EiLAY  biofeed-
back %A U 72 B /1438 1R & TRERAY 1T D .
HEEMSO MMT BEEEB 2w T4 2 L, Bl
MR LYY M ELLHABETIR 104 B T2,
15 T3 TRBELESIER T THRRAIWHEY
HAENBIELHL, DHEETZORE 3 » AR
EEN D, REHLSM T, biceps LB L T triceps
DEENEL, MMT2 2B T 52D 2E%EL 1,
UEmRAT & 5w, RGO B THZ
O EHEFZB IS U TEYI L AT %17, BEDkw
step-up ¥ 5 LB H B, £-—AT, BEMOKS
PEMECHEL, EERZIEERARTY J &<,
LBLBMFMETINETH S, REBCHEHAD
BEEO S DTN &, BHEEHczhzh
B, WEMRLLIBlcDLr Yy b ERLT
BOIERZEATHL L2 HIMATHL.

6 MBHRERECHT 2 FHHIOBKRE
LRERFEREAR # B X
b4 E
P 5
2ol 18
& & fn
BiipiE R A 5 U QI EFHEN 2 FAHRIEs N 2
SNEED T, TORMEEI D —EDERYET £ TIc
BE>TwRw, BE 19 EMYURITERNERTL2E
Bk, FICHRBEOBRSAL» SR EIMZ -0 THE

T35,

Fert R (O 5 FMBIEE 8141, % 12 4,
B934, H5TH, E6BITHY, ESE 2 Fm5 62
FOF21.5F) T, RERFRILBERC L2500

Ll

of;

2 I S S
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6T BIT#DD B34 7B X B H D03 55 & EF
HIZH % S Twie, FMAEE, FERIBER 18 4,
HEETLATI 20 B, +REERBAENMT 14 4 & MR IR L 2
1B15 61 B, SEBBITIC L AEEERATHTHY, &
108 BIFERBIINR % 1T - 72,

Mg 1E 6 » AL L@ U e IRt R FE 17T 23
FTHb, 852%, B26% B L CREsH»A]
HETH o711 8% THD, FMBRFENH 30 TLUT, &
B9 »BURTHNE, BIZWMETNEEES D
53 2 e o, HREEATAE LRI EHER
FHEELEORRMES N AR, B X UEER
ABE L 2 B A LRI T H B 2 L 3 o 7,

HERAAMT E T, MR 2E6 » ALUERBL /2
FEGIE 12 81T, FEAEAD 2 F%k < 10 fit 6 Filic
B3 LOREABL:. L LHEBLEORRENE
5N AR & B EEE A TR & 22 B BpE fRiE s
ITHICEE L 2% DSBS Z L o807z, b MR
SEOFRD» S AENEBATIERE L 2 % F TOHRILHEE
BEfMc s TREREMC B & 2FEEIE, BTROEHED
BEICINZ, PR BT 2 EEBHEAHERC T Y
Fh3% ¢, SEP #8 positive &1 2 £ 003 L & EBHE®
BRENTHEREIRVOTE RO LEEL 2,
0, HRKBEEMENEER, I0ELD
sprouting LHADOEEICRBHEL, ¥1D TEME
B EEEC 2 B b D EEEL T,

] BRSERE-WEEESLJUBERR—
FRHAFZERAL B B BH M

B F O —

TTR- J S
REBAFEESMEHAZEE £ T E X

REFE

i85 (BPL) (SR 2R <) OWRe %
ORER* TERMO BRI THRET L 7o, BN O & DFE
BB &, 1HEHE - BEBELLESIF 2EHT
»Hotz.

1) BEwE BT LMERFEREHE 865 0, BPI
TEHREDHBEINTHEERSEET IO type @
BEFSFIIBNETH S, BEHEOBEGHBMI
BOZEETTHD, HF LHEOBGEHMIE LR &
DRES 2Ea» 6 BHR EYROMIETTHS, MW
BRSO TP L L EBEEEIE L 2,

2) BPIMRS| &Rk &85 C Thy OABEEL T3
FEFIH 8 Bl 5. Fi5 - FHMOEHIIAIRETH 2.
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FO & D B FERN I MEHREBIT TR MRS BEL,
CEEHO L OBOREMN - BIEESER L AL .
Fi5 - FHEHBREEBRER ML L BICEBTT
BEE£ERE L, BiCid muscle transfer ¥ BT BIF
T EIRERE R TER L.

8 BIREHERSCHT 3 BB ERITHN

RERERAREERAR B 28 R B3
T E R B

# L 3

NERT B 1§

ZEBfartyy— £ BB 1B X

SMBIZ & 2 BEHEREEIREA O 5 b IR ITHI
T ANEHOBEFTR T, Mtk 18, AU EZHEL
72 21 e > E MBI RAE L 2O THRE T 5.

ZHER LB EA 18 5], BRI L 5P 1)
BRCEFEZAENLD2HITH S, BHERERIL6
FHSS0FETTHY, 20 FUUTHERID 67% % 5
HTwD, ZE,SFEME CORME 3 » LIRSS 10
Bl, 3~6»AETHTH, 6~125 A2 26, 14£LLE
DLOMN2HITH 5, FRERIE MR 3H, 2B
1B8HITH5,

MR % PR R CRME T 5 L, 4 28 114
(52.4%), 32334 (14.3%), 25544 (19.1%),
1524 (9.5%), 0318 (4.7%) TH-7z, B
0 DB HBOERI TH D, B E > TRIBPIE LR
ERELEBDIhARITH S,

WO NEEORBIE 6 » ART® T LR HEHO
INEE RO BIFANE N, 92 BTHA2CELR
LORTRTLDOHmAB/SN TR, =75, 928
THHlcEEZoTw b0 1RV T 2L
DEEIRA ST,

B EE B IR TRT T 2L, FATHR
30 FLAT Tl 2%HEH N 3L ETH 7208, 30 FLL
ETREERFOE 3BT 1HDLETH 72, Filz
TORKBEEE - QRGRTIE 6 » AR FMRIT o
b DIE 78%05 3LA LD B S NI, 6 » AL
TR2UECEEL Bl s o, Fi, BHTR
FOFZZIREO Y NEY 7= a v i3+miciTik
Dot b DEBERN Ao LDONHD, BED
motivation HEEAUSEH P BIIFLTHE LI CE
b,

DAk & b IR T oS s m s 3, W

k2P GRAOFEMBEILL, MEOY AEY F—
varvADEEIOTLRYIThE EE L NS,

§ BEXERESWHEOBERERCOVLT

REARFERAR @ # F X

B B f0 ¥

n w 5 B

E = f&

H 2 o

¥ # IE A

OB OE R

AREEERRRELAR X B W 8B
B ERAESREERAR dt B & R
EISREERAE L X & A
REEF KR RmsAst & o # —
FIEMAFERIAE 2 B & —

THEEAOIEHE L EREW 1Ty, HHEE
DE s 23FEFNCOWT, FR TR, hESE £
UL 4 70 e DBRFRERET LD TRET 2. E
Bl 23BTHY, B22@, w18, AR 84, LA
BHTHY, FREESE 1T FIns 46 F, P U F
Thot:, MEEARZARME 2E»5 17E8 » A,
TGS ETHY, LB_HHH 4+ 68, B3+
~4, 138, #H3 16, HH3 3EITH-
Joo AT 2 F Yy AN TREETICL Y L THE
BB & ORI > & BT A L, BRI fesRerog
Yy 77y 7R & D RIRERSIRGHE & RSO
EREcs s X lBL, =8 7> 7w mER,
T OHATSHE S & VPERERIR % R L 7o, THITEE
RO IR SR CRRIE BN (LA 23 fldh 13 Ao o h
73, BNEBOD A THEER b & < X % b o 72, 500
EDAFES Z T % 0 Rt & ¥/ & &3 2341
F11 P EROEELSEREIZA SN, £DFT 74
i3, LB EHHEERRTECERICEA LMD 4
BlIIMEEABTE ISR L 2, MERERBREER Lk
SH, WEHTOBEEDEEIC DL TIR—EDBHFH
BE&SNEhote, LRTEBOBHN B L URAMR
REAB L MG THEEEN R VWL OBLT L HEALT
WEbIFTIRE L, U ARG B EGE
PEBEICEAT SERSBELBRKSEE R,
e b5 - OBRRTIRBRER, B, <L=e
AL OB UL B» e 3 EED &L EMBOHE
Bhd &k AL 7.
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10 BABHEN BEBTHCL IRPEEMRE (2
B . 3| &R X1A18) OF - ERAEBE

WORFEEEAR £ # — &
B OF M o®m
F E A—B
8B A JT
& F B £
;A ot

BorE R (28 - FETRE) T 2 FiE
BEADOT77u0—F LT, BESE, HABENT:
EBTMIIC & 2 HEERHTE, WELTERY, &
13, &<, UHABIOEBREE L TRICDWTHREL
7.

[FEfraR] 28 - FTEGL O REER IR I
T 3 Figa O EARNEEWNNE, OLEHHRBRE
BOWEHRAERIC & 2B & FIEEHERNEE (4
FEBECRE), QMR L BFMERE I L2
B, FEARHRER, QORI & EPHHERS
ICEAFOMBEMETFENL S > T b, I DEXM
R BMEEEEM BNl T &7,

UES) ZoEAMRIC L > CFIEBREFRET-
G 6ERITH D (B L), LEHBECLZF
ERMER 6 Az, RIMEOBEMED neurot-
ization t& 3 i, IEFHIEADOREIE 2HCIT o1,

(BR8] BHLL-HRRTRTEELL. HiREA
W 2E»S S5 ETHA, 2 IEREEED R
wiESNT. F1EO TAM X7 ) —0ORETIEY 60
B, AV b ETOREGRRORMEIE T UL 120 F
THY, B MMT T 3~4 TH 5, £z Claw &
WaEEHL Twv b, FEEE T 900 B Eh a4
T, i1 30~50N TH 5, EWMHOEER L=
BERS T MMT 2~3, FEfiREE MMT2 TH 5. A
BOEERBESTEEIICS-WF X+ T4.170E
EuBsn T3, BoFEEMOE R, Claw £
D72 ADL TOERRFICE R 2> TWR LA, 7y
70y A TSk Dy —ADE L, ERIZTIEET
H5,

(2] HABENC X NEHZ D TR < FEE
BRREEEDEIE b JTAEIC R 5 72 2 £ 1, SBOBHR g
REOBEBEFRCRELAHEER LT LD
LEZOND, 27, BROBRFTED AT, Claw
ERORBE, BHEHOFIDSE, bow string DRJHEL
EhBph, wEH, ADL THRAF LRV,
ZOEBERO IO, ERHOBE, HEHABED
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BT 1.

1 B hFFREHBEATIHO 2 4]

IEMAFERAREHRE & B F 2
H + F
F %
B ¥ X
i s B E
124 F A
F & & #

BigohFFREH (LIT CM HEE 88 3) i,
Bennett B ic AR SN2 £ D B HOBERBH D,
—FES5 CMBEFFEEY b Bennett FiT D
mirror-image 18 X LU THEFIB#H R Eh 2, bbb
nizchns &P LER->AE S CMEAEKREETO
2B BB LI:DTRET 5.

FERIZ 28 FB XU 21 FOBEMTHICFEHOER
LEERDY, TBECTEF PABEERR T, ¥
ABRERFEHRAOERB - EBRYFRE L TR
e WA

XBOA-PEBIUVEEGTCIZHR#ETH >
728, 30 ERINMIRESER TH Y, EHEEROE
EBIUSESCMBRCTES FFBEOEE~ADE
BEHEA» &g -7, AEEERECTLESHFE
OERERES L UVEHBEOENO BT SED SNz,
HFNCBETETH -2, BMABRE LA,

FRNThMRIEIH»REI 2B THE2VEREIR
BEFTHIBEREALADSh L,

&

BADTFERIFCE b2 I>ES CMEKHOKREE
EnThh, TLXBEALEBFRBASNLLZ L
7o, CMMEREEROZHIE LI LRI AL
TENTnb,

bhbNOERORBBEIIES TFEEL D OH
s, BEFFERERORBLEHEEROEF 2B
LhkEEZONS,

ZWIEKRRDE L, XBRGRIC L VBTS2
P, FTEBLUCHEGRTEREHCEET 2 L08hD,
FilE 30 BRINGL TOMRE L FiERE e CT BnEH
LEZHND,

BRI TEEFREC I 2BREARENESS
T, BETABREWINSONIENEREDATL LS
NTVEH, BRIBEFITHE, Bz LD, WHEERNR
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6 8 B W E R D L B T B

12 Kienbock KiFICX T 3B ERTEHEDOFEEHR
fIspREECL T

SEHREERAR F o4H =

7E L]

xR : |

HEREHERE B M 0

moE E =
bbbt 1976 ELCEREREZ T L EFEERN
FEEBEEEE L AIREOBERI 2 aEER o (I
BOUTHBNCIT-Ca ke, EfEBH6H, X
501, H11 A TH-ot, IONHFIEWTORETD
D, KEA% Lichtman 2 L7238 5 & ITHAAS 3
B, WHEALS 8 HITH -7z, MIATD ulnar variance
plus variant, zero variant, minus variant 25 %
nepl, 264l 3BTH-7. InSDEME, X&
R, &IE, B, MEOKE, 7L TR
U, 72, PR S e BOIERMERRE L2, X 8]
AT R43 Stahl index, Carpal Hight Ratio, Carpal

Ulnar Distance Ratio (CL T#D&L%E> .
Stahl index, CHR Zfinv —EDH@EER& ¥, I
OMNTHIRE, FREEFIOFEENLERIED
wbhorBbhs, 2kt L UCDR el O fER)
THREML THE O PRNB|EL T3 & S =
BFRBEORMBEHZSBET 2R 1D DL B
nic, AEPRIER D REERD L o 12 BED plus
variant fTix RIBOHIR 53 S 17z, BhE, B
Bl TReEE LTHET 2BRTH -7, REAEHR
I3 W% @ ulnar variance 53 mm PAE®D 4 FITED
S/, ANOFITY KL EA 250, B

FABFCERFBEL T b0R 1HDATH 7z,
AR ORI 40, B 26, AT 45, A7 18ITH-
7-. Palmer, Trumble & E4EETHRZRETLD
ulna variance &b €% 2 & THTOEES RH
~NEBEILBAZE, ZoMREETHEEBEL TR
HENEBL I EFIFEAL 2. Trumble i X Ui 2 0%
Rz 2mm F T EDN%HELNTHS, LLEDZ
LED bbb BRE~ORESHRERE, »
SDREFOMBEE FHET 27000 E 2mm O
plus variant # B ¥ R& EE 2 Lo, 72, TR
BOREEMERY GE T »o7:01k CUDR 0¥
KT LB REINORAEHNE L VISIER I & 5 &ED

a M

EHEIANORBBEBIO IO Tl oumn L E 2 7,

13 RABEICS I3 EMCIERMHOMMA

PUmMERRZRPSE L & ¥
Ml B OK
" B bl
& X & 5
& ) E A&

UERE CFHEBBUIBRMAT % /1T L 72 RA B % 42
B 48 BT DWW TERE L 72 REEABE L - BEY)
Refir 33 BH&T, Darrach &% 4R L 724 o 10 BI#E,
Kapandji @52 #R LD 5B TH 5,

(FHilf A ) &8, BhR, BETAIENR, #E8&A0R
OMERAE, FARE O REEENGIA, carpal hight ratio
KDL TR & S EIOFMAER TLEL 72,

mH) BB L UMEDW#E L, Darrach g% 7
13 Kapandji &fifTi# & REHEEEH L ORCEEE
ot BB Iy bo— VL RETR
IBAFBE L RSN o 728, Darrach & % 7043
Kapandji & TI3RIBOBIIEESNE L < hES NI,
X-P b, i@ L 2 b o— B FREEOBE
DEEITICREREI L o7, BEEMKOERIAR
Darrach BTk 18I0, Kapandji # & REHRE
HAHEHMARDL2BECHELS L Tun, FREOR
IR &z Darrach, Kapandji Bz <, REEAE
HTRLYr o7 FRELSEOWEE L Darrach #
B & U, REFERHFER CHBRIC carpal hight DEED
Y EFED 7.

(BZ) LELoBRLID, BEVBRMOELIRR
REBELXBELTOL TS ZFORMIZEL 2 EnTE
LrEZonD, FEFHHEOET, RA D EHAREA
DEEEZILIEPBELE R o/, UEOHES
5, FROE D WIEGIBRAT L,

1. RIS L ERIRESEFTE 2,

2. REBEMHIEITELIZEBEETIONES L,

3. EMBRMEOREC L 2 EHEHIRENCIZ
Kapandji #7% EQRERIGOMLBOHALEZ L 1,

LEEAB.

14 CTscan H AU 7-BilEEHBCE T IR
—Bowers iEZARIEMEBEBIZE LT THE—
REALRFRENAR F & % B
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L1
H J—
22} E3

EZRIERERAE £ B B 1T

FEABERMEEE IS L CTHE 4 Bowers &t
BEEIER S c B LIF T HE AT 5 2 LR EHMI
CTscan # W CHREL L.

(%« 8] IEEEA volunteer 1245 24 fif (LA
TIE®E), 40U Bowers %5HE{TL7>, RA 3,
g7 AEEI 28 1 4, ulnocarpal abutment syndrome
1 B0 5 F (LAT Bowers B) #3XRi, HMEOH
TEFREEES & AV, SO « ISR, fibEs
R » SBED 4 #FTC CT | E21TY, EFERRIL,
300, BAEPAAL, 300, 607, 907, mAMESANID 7RG
WA, BikEMER, radioulnar rotation, BR
BAET D EEEhDOZ B £ FE L 72,

[HR] EEBETHE, BEEBEIENRGTRERLL,
s s BERMMITRAL X 27, BEIRLLY,
B D 503 B RN K & 0> 5 72, Bowers BDF
RIFEE I EEEICL /N a , ERHEE B 5 LD
RF — &R L. BIREIGEE BN T 191.5°, O
L ERERT 136, FEHLETS.STHY, 1
70%»ERBE T, ¥ 0% BFEFHLGE TITLORA T
jo. ZOMNRZBEREBEOERN 28%, B 43%, FH
HiLGEOERA » ESNE215% Th o7z, —77 Bowers
BT, 1A0OAEELEFOER*RL, D446
W —EDMENE R o f, ENLE RO BfED.G
it, EEBECIERBEBRIICH S5, Bowers T
FEEECBE L, REIREL EUERBEO
FICR BT 5 BlHs 2 B, RmOLERBAE D S&l 5 5 5
3B s, BHOBLWIFRT AT, BF
EEtOERENERTH 2.

(#8] Bowers &x{Toic2flic, iR, wTHNH
Y BREFREEEE BEOmMEE LBV, LaL,
BHoprBREREEL, 35 EMESN D EIE
SO EH D SNz, Bowers FHiC X - T, [EIFET]
BEsETz bR I ERIFEASE Y, LrL, Fi
& Bowers MEATE L TEHEW 5 £BH 2 EEES T
i<, BREOEIC L VT Sh A8, @
B ZEE BT 5 2 L8 o7z,

b
H @ H

15 Ulnar Variant ® A.D. L. (& &3 T88—12
BEMBEFHCOVT—
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ILERZERENAR £ B 2}

N Lk B =

#* F =

£ B & M
BEEMIGENE BELEENE 55 WRFIER
H—REITH 5, L LIRENEEOSRE, BEMaa
HOEMNLEE LY, BUBERBHORESEL
TRE4E (LUTADL &9) KEEY &2 3EH
BHbH, bhbiullx 7 EMe 482 2R LB
BAIREI 217 Bl > b 16 FLLEOFER TRIBE R
MEEE L COGHERRD T, REFEVICIFS N
N8 FIDXEAFR X A.D.L. r 0BG ER~., ¥
R, Ulnar Variant & A.D. L. ©#BEIZED s iz
43, Palmar tilt & A.D. L. OfRBBRED Sk o
7:. & <z Ulnar Variant 3+6 mm BA_E O FEFI Tl
A.D.L. FHIivS & 5D 60% AT TH -7, —7 Pal-

mar tilt & A.D.L. OHEBIIZED & Nkh - 7228,
Palmar tilt &/ 20" AL ORERE A.D. L. pSfEE
SNAERASRO SN, IRSDFFR% b L2, B
058 FLIE LRI CITON L BEEMIRBITEER S
X3 2 FY) 0 M 10 GO e R N A 7.
FEFDOPWERIE, Colles BH 9 #l, Smith & 1H|T
Hote, HRANIBEM 6B, 4P, EDRX 1T TS
82, ¥ 47T 4 FTH D, B S FilTx TOMMR
6 » A5 3EL01A, FH1IE2 » BT, HiRER
HREMER 7T » Ao 4E, FP2ENI+HTH-
fo. MRRHBEBYIDM 4 B0 > 5 16 Darrach i
4tH, Milch i 4 #l, Darrach i 1 ], Kapandji 1%
1BITH - 7. BIEEYID AT Palmar tilt 255 20°
PAEfES, Milch i Ulnar Variant #3+6 mm
PLEOERNCTTY, Kapandji 3 iEA 8 R EEETE»

FEELFEGIAT o 72, MRRAR IR AR, BAEAI&E,
EN,ADLOIEETFHELL, EHE LA
EOEFITRBENED SN, BEBDNOM=T-
72 4 Btk 2 B plus @ Ulnar Variant 2S87F Uitk

BB TRRTCH Tz,

16 REEFRREFNEM), ELERMEOBREIC
XY 5 FHRYE

EfIAREREAR ® & Al T

BT ol X

NIGERAFZRBEAR U B F M

=& ®
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& oL 18 R

BEONARZRT, BMERBEHORES PO R
AESEEDGIR S & U O BB X 5 THRES
RAZABHICEET A by, o, L
FLUIEIFREHoEHER s wRon, BETE, %
OERD 1 DW= AFLEHEBEESE (triangular
fibrocartilage complex LAT TFCC LBg3) BH 5 2
EMTEBENTE,

SEbbiii, Galeazzi BITPBRERAMHEITIC
BT 5 REERFLBITOEBES LY, TFCC UL
WCRMBRBEOEEN H 2 EHJ8E L £ 2 FiE
I BES£2iTo T &k, YN TREXRERLOFTE
B EIToERN 1581T, 2 Galeazzi Bt 4
B, BEEMIREITCES L0 106, AREFTE
#3560 1HITHo7. 2P EREROERELE
sh, MEEHLIZEREVSERTH .

TFCC o#gEw i3, REIFIRD stabilizer, shock
absorber & L CDHEE, ¥ L UE(r#E REAHIO stabi-
lizer ¥ L TO#EEDH B, 2D, BE L TFCC
B EMPCRSICTRT RETEARL, HRIBHE
BlLrdhidzsiw,

TFCCOHE K BNFETA2REBERECEXEBFL
TECC % B AMNBRET Z Lid, & QOEAERME
FBEE IR L T, fSROEBORRD T
PLENEPEBICT L TRIFRERE L2567,

17 EMAHERMEBRE (86 OBRER
KATRMTERSAR B & £ A
RC I -
ey &2 E
EEBRESRERSAR # £ B B
R REEREAOERIC BT, BREORK
77, EFEERHIRL BRI T 2 2 EAEL0K

hirb 5 ¥, FOWEAS, RErRkEID L,

A EiBE 7 ERI R L e 12 ER 12 BE DT,
ZOWMBEFEL X OB OV TR LD TIHRET
5,

2P RESEHEMRATH D, EFOARIE Galeazzi
B AHLELO 8, BEERUREITCEHFLL
Lo 28, SHBEMERTERBEERE2HTH 5.
GhER BEETRSHBEOMINEZE 2T, R
BESEMRIN L TREBEMF FTAEE M, RE
EREBITEESN 2 5, RIEE - PR EBEN

% 2B AT o 7, WIRAEE IR 4~6 80, T 5,580
To7.

FEER BABEHRETH1E£2 28, BB
HEBIERENEON, & - GREEDE» o7,
Wi AT BhIR (3 B ELEI P Ty 88%, @S ESY 96% T H
D, BIAEIRE & T EGASE» -, 4BIREHE
BREABEEFEL, 55 3FEEEMRER 2T
WA, LTHhLYREMER T EFITHD, £
REREHEST E 70X BBER 21T - 2 ERORREE
MBIFTH- I,

FEERMEOEZ LM triangular  fibrocar-
tilage complex (TFCC), & K WHIHBERWEHFEE
wHE AR T, MECT URERICHEE L ERO
S0%ICEHADEES AN LD, RIFENBE
TREHSEEEINL D oL DV PHOMENBET 2
WEEEAS D B 0, TENERMACBEYT 2 Lo
FElwrE25, REZRELEBFIVKELER &
LIHFET2HBR I EHCREREL, B
INE o Tz D IR E I IR EER 2175 ~
ETHDEELD,

18 SHBEOMRIBMHRMIERMEAE - WRRAF DR
Bl
RERFBERAR &
b
2
#t
(9
£ B # M
e, EUBRMESC BT 2E2 ORIEOEIES T
TATWSS, RMEEOKE - BREAWEL Tkvwg
72% C OREERL TV 5, IBF0 58 FELAIRIRE £ T
EENS TFM EAT - 72 SMB R OB I B M (78 R BT
- BiREafliB 246, 236, a5ts5@THD, %
DEFES X 8 F~53 oF, Ty 23.2 F, ABEROMERE
BRI 4 2 A~6F6 28, FH2EL»AThH-
fo. BEL D RGBSR ETEEMERE G 24, #
BIEEREE 16, FIBESMIC TEENRET 2 b0
2PITH -7, SR E L CHikBEEAEFERRTEIS 2
Bl OWTERT 2 & L b, FEEGABEREY
AW ERETVCTESNMREMZ THREL 2.
R 124 F BN TEANC, £ Galeazzi Birs
& U Colles B b Bl 2 W 2F L 1., EERIEE, BN

oA
Al i o ol
Z B ool
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DIET%23HA, FBEAMITOREHEEAREANTED
shiz, Vrry vl BERRBLIITOERGE Y
R 16° DZEF, REBRZEELMHENSE, ulnar plaus var-
ience 4 mm HBEH SNz, BEOBEBYID, REBE
FEWM 2T, itk 6 » BHRE, BEORBHIEEH 2
DEERIRREFTH o7z, ER2 D14 FEM. 8EFO
ERFTERELER OGRS CEFMERE & ORI
@SR BEERRASTED oz, REZRELD
TA Y N EIT o M3 » A, 20kg Dv—~
VE FEIC R BEORMICE Wi, v by vk,
T A v —FEREE D BRI S, FREREIASEED &
niz.

#%) Ekenstam &, ZUERBESOHIERF & L
TR TFCCHJZEETH D LREL T3, bhb
NOEREF LTI, TFCC OYIEE#: 7 TR
5%, MEROYIBENZ 5 EREREL A, 20
BRLD, BEUEBREHOKRACEL TR, B&MEE,
BEE, TFCCoEricMeEim b BRERRTFTHS &
25,

19 Ulnocarpal abutment syndrome OI&/{% 2}
BEBRFSRERAR E 2 RS

f & FE
* L A BB
s B B E
8 & i 4
® A 4

LHERFERAR = B B 7

Ulnocarpal abutment syndrome & EE%i REIDE
BORKRE L TLIELIEA SN2 037 DB RERIC
RiF B2 WBREL Z b v, RNEE B
an BLHAGMERICELCT LD 88, MMEOBRED
b0 7TH) L TEEEGRE (VRERY, B
vy, HEEY, HES) 2Ty, TR ER
EBONBFRCDLTRE L, SHEHIDFRRIZE
BEIT GEfl - BRI Th D UTERGIRLEE
T Y ORESILERIE Ao s, —F, EHER
TREFEZCFEHERFEO S BENS  ATH
BERPEET 2 L OBE BRI L 2 L osfn,

Vg% (1541) T ulnar variance 2 9ME®) T
SPERILL 1~12 mm plus (F47 4.0 mm plus) THIK
B =ZHF - RBEOBEIZ 5%CAH o 0T, FESME
T4 ulnar variance i 0~5 mm plus (15 2.8 mm
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plus) TH % 5B AILLIE 0~1.5mm ¢ b TFHTHY
BER TR A SN G TH T2, By rF (11
B 1 EERD L VIESMERIT L GERMREBE S e,
NMEFI Tk EL OBOEESEHEE L - L0355 < FENG
Bl kv ERZ kL Bbinl, BEEE (1386) &
61% iz TFC TR BERD 72 BIEN B EE T
Hot:, EFORBRERIREICEELMNS D
2T ERERRAE o7, BEEE (76) 3T
Lefic TFCC o BRI R, i TFCC
DBEETE LA TCEEOEEONERIEENFIET
H o7,

B L& TR S » 2 TR M7\ ulnocarpal abut-
ment syndrome 23X LB & > F - HAEIER - BAEISIIE
LIFLEERARFREZS5 2T N5, By FiddEs
Bk D ELYTH D, BEER -BEEE TFCCo
EEOEELVIBECEERASEITEIZATHH
ATtH-7.

20 FHEHBCL > FHERMUBMOZE LS

WORFEEAR X F & 3
r # — B
2 B & ¥
#E 28
(1T S 2
;g @ ot
FHEHRAEBEORE SRR B T 5 FHRHHORE

FIC OV TRE L7z, MR SRhc TS, B
FEiTo 7 RAEREER 36 Bl CEERT O Tk
TFCCiB# 5 #l, RERTHDOFEER 6 FlnaEh T
Wiz,

BAEME R Tl 23 fllic DRUJ & H| D leak %38
&, BEEENC TFCCHWAEBEE LN T2 5flidwTh
b leak %#Fo7, fic &R, FEETEEOFHE
mragmanctolzeflb 2o, $LRAMBLE
BERENS b r Ebh 5 Kienbock D 1 Fic leak
5388, TFCCHMAs I o 3FlORAIFEECER -
Ez 5Nz,

REEsETI1E 28 Bllic TFCC oA, 55 24
13 BEER SRR 3 IR AARBE O FRAEE B s T
LT, 1PIREROROEEEMREINFITHY,
Zhs 380k TFCCHABREIERBEOFRREE 2 5
ni:, BEEgrRE b L TFCC WA E4ET % &« 4
B 9B, UM 19 B THOMBICE S L WLWAKATR
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% 3P RO e, BESE FRASRREBORZE B
W, TFCC OATFHBOZE, RWEHOTE (4
G L O ERD, ulnocarpal abutment syn-
drome OHETEDEENAGETH S HIB L THEA
Tz,

FHRTEME M BT, AR TFCC YK 13
Bl, REHEHKR S B, TFCCRE 14T, fcERT
TFCCEEM% 1 HIciT 572, SHEH, FIHAZ TR
%l (class 11C) TR T TFCCHYIBRIC TRIFRFER
1B, EHoiEy Class 1D, NEFTERERT
TFCC 47k, REBEER CHEROKFRES> I
ot BERZ T TFCC @ shock absorber, stabi-
lizer & U T OMBERIREF T 5 7o, MITD H 2 0EE
BT RAMEEE T 5 b LET, TOHRAT
FHMOTEEMW DT HF kL.

21 Ulnar variance »*FMEI~ & L (T ¢ E—RIEN

EMERS L UKL HORE—
RRARFERSE B 2 o
OIS S
B B fn ¥
now 5 E
E 7 b
A oH# IE
B OO

BEB4E%8Ic £ % ulnar plus variance O 7L & {E
D, FEWK L2 EHEMERY S CRKERIGHDDEIL
WZOWTHAR, FIREOEBE»SEEE{T DO TH
£33, FRES - CRTRELIZLDOEA
v, Ry e RO BEBEEREE TN 2 DNT
T, 81, 2, ShFEFE VK THNEEL, 25
WhEEEBL Xy NMCTEZE, EREaRERO C
-Clamp TEIE. WERBHIERA - 575
-500 C % v FREFI PR, BEA, RET, #E
{2 50 N, 100 N, 200 N i CTfTo 7z, BEILEM 1/3 T
B %L s =K 7B EESE TEE, variance
0mm, 2mm, 4mm, 6 mm i CTHEL 7, BE
BAISHEE L7 4 VATV AT —VBIEER, BE
B TBRRIGNERD, EMERE ) a7V EiE
{LF % B PC EA L A BERSERY 2 {TOEME S
AEREFCTHEIZELL., FREOBEIEMLY Vb7
VIEEHR, BIEGC TEE, BIRE, mRELEOH
FERMEL . DEHEMAEROSMETEORIM &

b o THEMNY 228, ZEHEHTCHE—EOHEDERS
¥, ulnocarpal joint 2T 4 variance DS
o THBML ap i, BEISAISAORMTEF
MET R/ T variance MIEIDE & b R-L Ei{E
TLR-SH, TFC-L iz L& ¢ %45, variance 254
mm &8 3 & TFC-LEEGET L2, v&EERIE D
variance DIEANIC & 0 FRBITEAIR D), BEIERE%
T4 TFC-LEOAHOAENEDL D ZO&RILS B
A Ee#Ez o5, Ulnocarpal abutment syndrome
DOFEE LTE2Z 5354, Ulnar variance OBI0 &
A Y OERRSLT L LB L & WAl g R
anre,

22 REERBME DENREETE
EREEARRKR & W

B B & X

BHERARFEEEAR A B ¥ 0

S A

i R B T

FHESMRAIOBARERE & LT, ulnar variance 03§
ROSRECHE L Tw3 L Bbh s, FHEEICHT 2
BE-RE 280 - FEEARK DL TOERECEL
TIRELIFREA TS, REAANT 25
BIEEAERSNEY, bbb RFIRBICH»LH
ER &> TEUZFRERFIORED, FHEHRCEL
BAEREBEFELTLADTE RV EEZ, SEOD
WEE{T o .

(HiE] FRAEEHER A2 20 T 5 26 F DK
FvF 4T D24 ABFEBOREZFNRELT,
EiAmoOME+EE UL BBIRE 21To7. 248
R 1T, KOs VEREEES /S 3 v FRAW
THEHEBEAT -7z, $7, FBWCEREE I 2 46
2R FEBICBOTATA FITRT & 5 2 aildns
(L 2 FEEOAANIISEAE % goniometer &
RWTHEL 2, HEHFEE, Student-t test B & U
ERERSTEEAVEERE IXRAHOLO*FE L
L7,

[ZR) &7ETIE, ulnar variance « Palmer’s
index « radiolunate angle « scapholunate angle »3t&
oL, REFESBECSL TERIIBHML Ty, 30
FREBOBETIX10.75°+1.04° 40 FLAED B TR 21.
54" +1.04" TREBR 0. I%KMBORELEE*TD, £
AY O FRBOBELID LA FULOHTEHSLTH
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b, GRSERCEEAESKE LT, &7, £F]
EOARTE, EROAFSERAEDKRE LY ORE
otz

[(ZE)] 7y 78ECE VBBORMTROERE
HE LU, ulnar variance #338K 3 5, FEE OENE
SHEEREE, £ OMICHMOMEMEBRSEEL, F
BT N4z £ 5 ulnar variance OEAKD—ER ¥
Hfllahs, REE LT, REDBEIZAKRE» NS
Te iz, JIERI R L TFRARE »S RIS HE
B BECEMT AL IRNINEL L ELN S,
COBERR, AENBERTHEFHEEHICS T 2B8F
e <8753,

23 HEMEHERBEMEREECHT 3 FiliE

FIIEMAFREAR & B F &
% H n%: -
7 B M E
% H "

OB R BRI, REEURHICEES 2T T 258
R LRIT L -2 O FAREIC D0 T, % QEEREE
ERRETL .

g ek ERBHI0B1LFE, 565
F, 5154116 F. FWMEES  11~62F, F1939.
5F, MR8 5 2»A~3%F 1048, Vg2 &
3» A, EFRBIAR . OsE1E TFCCHE S £ @
Ulnocarpal Abutment Syndrome 4 F, QkEEIF
BERER A F. ORFREECE D EM0ER B TE
&3F, WA FERMHOEASMOBEHENEE
EIICIT o7, #ik3lTiz, TFCC BESBEOE
g (@B If), REDERE (OOOD8H)) 7
WBERE (@0 2#) X5 ulnar variance OE,
BEBYID W & 2 BEEUHOER RUOBE @
@D 4 61) 217> 7. EBEOEGOOD 1 FiC i Lauen-
stein k& 17> 70, BRARER 2 &, T8, BH, ©
EMELD 10 S THM L 72, VERTR L, ulnar
variance % REBFHYICBITE L, HiRTHIR OBEEREZ 1 T
TFCC DB DT RFHEL 72,

GER> BRI, WATEY 4.6 S oiig 18
TEHTASERE L. ZOBRBETER 2H8IHE
FWMEITY, REBHFTE 8.5 A TH 7, T
Bz, BETECHEBEE D collapse 72 Ko L b
ulnar plus variant 25 2 722 BELFITH D,
Tho TIHEE L TFCC OMBBME 22 71>, #7
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1%EEEERFRR» S5, TFCCOBEBESo N -BHLE
BLBL» o B TRE L 7. MIBERERE
H&T8.858, MIBETG6.35, FIBEBTERCEHET
» 7>, itk ulnar variance {3, B TEH 0.0 mm
L RIFDINL, $ETFY3.5mm & plus vari-
ant SR F R RBEL T,

(FLw) FHERMEBZEOHRECEOL T, 8
BREMOBEESEOEIE, & < zero variant ANDE
ENEETH S, #0E, TFCC BEIIBHOEE
LERETH S, BEFHBIRMN DR S NI EF DOk
R BIFCTH 7,

24 FRIERAME (23T B FIATES ORET

LEBRIEEZEY N NCVT— Kk B B 4
vavkry—

2T & &

E O OE i

g 5 & —

o B & BB

E @B Ofl %

LRERFERFHEEAR £ B % A

REBBES L U2 0RLEFEEOF THHELHE
¥T, BEZRCBLIRTOBALRI 5BERD
{7gw, S50, 2 &ELFEB»SEL 5 REIFHE
IO TEREMEE R L ER EBAEL, ZO
A ERETL 72,

&) B/E S FRC REIFESHBOREFINLT
To M 2261 23 FTh o7z, FARFES IR
10 F~81%F, Fi943.3F, METLLEMERI 2F
T#ATH-7, BRBFICHET S L, BAERE
EZE R BATE (AT, OA) 7%, R'& abutment fif
BRES5 F, BEEBMENGRCLZ2REBEHEE 3F,
AR=AEENEEGR REZRELEBHNE, =AR
Wi (LT, TFC) 8%, RETH, nznsi?2
FEFOThHo1z, TSN LTHLMERE, Dar-
rach 3% 4 F, FHEEN-FLAT - 4 F, RBGHEM
4 F, Lauenstein k! 3F, BR=AEMEEMN:2
F, REFE#BETHUM, Baldwin &, SARWIHERH
B2 1IFTOTHoT.

(BHR) BmAOMABOELE 4 BRI CFHb
L. #0OfF%, Excellent i2 11 F, Good (3 6 F,
Fair (3 6 F, Poor i 0F T#h o/, Darrach iz
Fair OFHilios 4 F5H > /-, fthic REEHEN, TRER
Yk Fair 281 F50dH 57z, LATICIEERFR
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B s 5 D AEERIZEA L TFCEEEHIHL T
7218, TFC O REfM S AN EE I SN Tl
Haniw, RETEFEIERE 1 FO Debridement
Banrhizor, Mo TFC 4 %0 & 3 & U7k
EREEFENO |l FBAOBELL IR ELS
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BUSIER TRE &£ 2T i TFCHEEI B A D EE
THoiz RSN,

(g L®) MHEAEFIT Darrach 10§ 6 % <, R
THBEEARTET AWM SEE Ly, B TFCIR
BIREERTEMESFLOBG I H S L Ebhi.



295

% 4 BRAXRFOARIFR SR

1 ERMHYSREREEHRKEED 5
HAKRFEERME R N A Z
# EZ Bh
X A" ¥
B & A
7 KR Rk
E W A ®

B2V, SEMED T N A RERE % FE I E5
BEED 1P ERB L0 THRE L., &l 4FH
%, FREAMFEOMERE. 10 FOWHE, BHERLZ
CEFEOHBREELE, DEmAS - 4 - & - /g
OEERE LR HBEL 2, YR, FrE-k
REETI, (FERY, -5 - BEEREN, MBI
BEAANRET 2 0% RS, BRETEMO”Z b8
/NHED MP BEECORZEM 2 BT (expansion
hood DREMEMD WHE L THATL /2. $EMERERE D5
HidsMEE, ERME, BITHED 3 (McCoy &) w4
Jeh, BLIERAWKIZLDMNE Y, BEHROL
RKUMEADT|E XD 72 <, FCmEILREED T
nNTHs. SEOERE, 10 FOEEL D HABASH
328, MEOBESZWI &, MAISEMETH S
&, #ihATR L Y expansion hood DIEEN &L &N D
TEX0ERMCAHEL . WEN4 » BOBE, &
WRIFTHEBARA SN T2,

HECHER FosaEte HE &b

ERMEENTVLAB I FTABETHLOREL T
228, MECBWTEHRAITZ CBRAK R L T
iy, BEBOMEERDOT > A7 A3H IR
DEFEEEDIETIBDZFNIZBBDODE NI LAY
ZXLELTEZOSND,

o, RIEEDC OREIEE 2B T 5 2 Ltk
RIEMPBHIOMIERLRESNSLDTET =R
M SKIGASR2 WO EZ FERCEIEE N T
B b TV NEZOF TREIRIED Eh MP
M ERIUE SN LBELHRL TR o8] TY

H BF:¥k2E2817H
= B EEH BEEKs—-V

HEAE I B EH
BARZEEFHERNEERZE
232V %R
| & BARZFELE BRI AZ

ik, Bigo MP BEI MO BESHEE A2 L
SMIEHEEL TV EFA.
SHBHER LV EEVET,

g SARTRFRFARL & ]
b B, Wt - RigMHRIKE OED « ZE5
LELi., ZOERITRERAR=—Y (RF—) BFERL
70 pain BEUTEEL & L, REOERTIX
ADERFEIRCER E 2o bDE o7z TLED
B,

i3 pain DEORIEDAFMETLE LA, B
b e ELBEFMELLABLALLOT
Lkd»?

B BARZFEREAR Rl AZ
ERAEBOFARGF RO ONEFRATLEL, Ih
BEOERERREE LI 1 DOBATLH D 7.
FMOMGI DT, —, EEL Y OERYS
HBHETrbh T3 LT, SEOELZ DEH
DS, TAIEIECb: 50, ExHEH L &%, &
ErxFolD Lo LBEEELTEESD -2 D
CFMEMBITL E L7

2 ERMAEBELEC LA BIERETED 14

EFEMAFELAN & B R M

B IE B

F Op& it

T O RO

OB R E
(BEY ERMKREEE L b %\ Blauth IIEOR
BIEERF2P LB L0 CIRE T 2. GERDERS
FOKBEZERINERS » ATEEREEL Tv
5. 2,450 g W EYIRAK TIRFESR Y. £TH & 0B
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fEHvhE Er BRSO BERERITEETH - 72,

CM BAFisfic BR ol @itE 2 5800 %, ZDHDFEILE
A onizy, VIR ELREE 21EH T, hFFE
ERIZRABT B, A% 3IT T » BTIMENER B LU
IO ISR & 2 TR AT A ST L . IR
PE % 1 AOEBBRUMCBEROMSEIIA S g h o
7o, BT, fHERIIE ENA LD D, BETO
EDBWESEIEEL o fz, BIEROL SHDIHE
B RIFTH 2, RA > > MEHTHI
pollicization, BAETHEAE, LASHCHEE s basal joint @
FEEE 2 v, Extrinsic 3 & O intrinsic % 2 Eicxd
VHEBRTAI LWL —FMOBHEREL L.
% B FoiNEHEE HE Eh
AT ik s CM B R & Tk v [FIB &2
EELTREDEIDEIOD I ENTRTH 72 L
By, s LCMB#in k{2 THRTNIE
floating thumb & vy T & < BEBEET OO M4 EFEAE I
IORABEEEBERT LI L EARMBETHS, %
+ 3" opponoplasty % EfE ¥ +id CM Baf (381 +F
B BTEEROTEFOMBRERLTILEIE
THbH, CMEHIB LRSI T 2553 LN
o THH L 7> dorsal sliding skin flap 2B TH 1
chFERARE #4435 4F 72+ T opponoplasty %3 i &
vy, IE#O opposition & FPL % & intrinsic #7dD
A TIThh T 50O T opponoplasty & extrinsic &
intrinsic FO W H EBITT A2 LEEI VL EEBbN b,
% = BICRERFERAY XM #®
1. hypoplastic TidH 545, RHED CM IHEiLTF
ET 50TV,
2. FDS NEAEEFHBITTNELL,

" M ZRERKRE XB 5.6

CM BAEi DR M LB FEFIC L TR, 23 ME
WA - iEHBERITR Y, TORCROFES
TTHINEEEZTBD ET,

B % EFERKE M ERE

CM BEIABEEL TV 2THEELH 20T, BT
WOHToTz, MEEBEATLEN, 774 A
HESBRANTHE D, ZOARMEEEL.

3 Kienbock F A5 SH L - BIEHBRASAED 1 4

THRERFEENE B X #
W m i3
WO —
LI E:S

EHEWRT £ 8 Z o7 Kienbock &0 1 % 3
BT Db, Bl AT LETONENRES &
hZE|ET 5

fEF 22 ¥ B, FE, £FE, BIS0FES A, 9
FEBE, ARHEMEASE (Blauth-11) (i L/AMEStEE
BRITIC & A TR AT (Huber-Littler %) %617
Ltou&%%mfﬁﬂﬁﬁbﬁ%féotﬁ,¥&

12 BE L DV EFBERSHIEL, XEREW
ARBOEL, SERERDL, /&foE%@U?*ﬁ%@
{EWRE e DISI £ %3, 0 variant ThH o1z,
Kienbock % & 2L, %E&]%@Ea{”%ﬁﬁw’CWS
A BRI ORI G 2 TOERIIERIR L 72, Bld 2
EFNET ZOEGOFMET I » 0 2 IGO0 3%
ST AL, BIEETEREMEDEVEDD s,
BIE G TAREFOBERIECIEIOE T Rz, 2
n o DFERES Kienbock FED FE 2 DR Do it
TETHHH, Pa< e bBRAFREOERRKL ZO
RREO—DOFRERNVELEELONE,

% 5 FoONANMES HE =t

XHa A 5RO AFIZHEIE Kienbock 5 & 3%
ZHNTHRREED—H & L €O bipartite lunate 75
FOuEEESREVLEEbh,

T HEHEELDISIALEE %KL - EHIE  sca
phoid # IR A~4 T trapezio-trapezoid /& Uf capitate
BRI shift L2 & 2 RBESFAILOBHTAE
BHET D EHE 5 EBT 5 & Sk > Tz Z &4 DISI
BEANZZXLTRZ O EMBEL 7,

m % IHRERFEEAE LA o

ARBOEMSHLEIO X BLH 208, A3
SELRETHRODOTEREZSARE Tld L,

F—r Ry JROEMN X BTRE VS, thOFEHR
LEZ S5NZWDT, LEEHZTL.

g HRERIKE BH #H—

OMRE O EEE & DIS] o4 L OEd & &
DEIXELZTHE®?

@DISIZFH, ¥ —> Ny JORERX ED L 5
BLTWwEMm?

B

it
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4 DIP BAEREIMTIC L W BENKELF/-FIHEA
RERED—15)

EFERERNAE X & B #

fl %8 IE P&

a7 B ® AR

WERRMREERAR ARE R %

FHEOERF2EBIEICAGNL Z 0% L, D
4B RET 2HRERIEY, SRR AR -F -5
IEOWEA AW L DIP AT BhAT % 51T L A
B E R A —BIRRB LD THRET 2.

ES 14T i

5K AR T RIBOEETE

BEFRE | e EEA L

RIERE | FFscBEL L

WRE  ETRIDAR - - BIEOBET2:2R
&, SFEIDEEL g o7k, HEEMNIWIE 3380 DIP
BEEN O A BN OE L WHIRR ¥ 5B 7. BEMNSE L U
BERIENE & BRI HRMER2 L 13 i DIP BIET BT
EREATL 2. iR 14 2 » BO¥IE, DIP BEETFREIER
WSS IR U BB LT L D s K< Ko T w3,
INRECEEREROETONRE S A SN S, ADL
WEIBRETHLIPBEOHEERTATHS. Fis
ERAEEICOWTEET S,

B M BRI RRRERAR HEak

1. (B - BRRORER S TLE”?

2. BEUCEYIVEL, HFOVBRET-o TRV
RE» 53, OA OFE, BEBOHROTNSKE L E
Bunid, COABEOHEGREIVIALEHLDT
Led»? HLFMT2%0, WE+HERER YD
BABSFERLEABRODOTERLTLL I M ?

E % EFERREERIAR Kk 6t

1) EFFLODOTNLEERTCHL2ENR T
7.

2) ER-ERGHEEL 2, BCHFEGEHEAT
grasping . CfTe b,

B % EFERKEY M &

CPM R L 2 HBER A HFL, ¥ CH&HO
Boantisks I 2 BHE Uiz, FIHO B ER
ENTEY, kO OABLEEESZNTO, 728
SWEIRE D - Tait,

B % EFEMREERAB Kk HiE

RES TRBRIFOIDEZ Tukwh, OA FEk
DERICR B LD OFMHLBIC RS LK
EEZD,
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5 BIBTERBREBAECDOVT

HREARZERAR X B H# 2
! EF B
B H¥ B —
H # E &
HF X % Ik
EEERFREAR K B M B

SR E Bbn 2 FERRHEOFIBOHITEEDTRS
BRSO TA R, KX 1985 W £FEEORHS &
ELHICEBHEE 2B, BBHEEIFOFSFIEREL T
%, TORETEEORE & &R r BRI S
FBLTWD, AIEELESBCEBROEIRMCREL,
HBEGPRICEBHCRET 2L LT3, #Bail
BRSEACIBT 2 2RI H - BB L, FIEDBAFEE 2
B & FLERET L e,

KA CBE L 20 & HIEREETHY,
HEHBECSOTORENGFET 5 Lo o
fo. L L, MRS, ERRE/NNRICR
FET 2 EMRFAIEOHRSE & —BL T,

BAREERNICH U THIERAT, BIARER 21T,
BRI L TIRERM, BEBEHORXXERM %
FoTwad, BEEMNCHL TREEHOBITHL
EBICANDENETH B,

A M RALRE ®H X

HRBITH TOLR & Ui CORIFBE L £ b
SBLVTELEZTELNh S5,

it - %S FoHNREE: HES Eth

A74FP%FERT 2 FHAML IPEEXEEL T
WEHNMPREAMIEEE L THAEVWERY £ 23
»?

FAid Volkmann f#Ef & FERES (+ RE) EE
A IIC & 5 intrinsic minus I F L 5TV H D
EHEEL,

TEEMR GHEESEROAEIL LEELTO
amplitude 2MEFT L T3 33 L EBEOEIAE R
WOTIERPLAEDI»?

% E BARERARRFR FE EE

ORIROFEHERMBIERLD 3 FIEFEL T b5,
WITRBIBOBEFIRERL L T/, HEROEHE
BTERES B 2B RIE 20>,

QEEEMOYV VLBl BEYR TS L, O
full grip MTE R 22D T, “eHELXBEL TE
RUEBWABROLO T,

| & HRERKRE BH H—
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PEERE
BOERELES 5 ILNRBITIEHEE, 20
BidfToTw: b, MROKRRICLIZ2EHOBRLER
LTTH5.

BHEEA

B2 O I R AT % ATLAHET T ORIEM & £ LB L 2B E,
BIE O AWML R THHE L 0 > b o —UHsERET
H5s,

HExEA

MR - BRSNS, MEOHAEEN
IRIEEER S I B 5 T b,

6 FFERMEICT 3 Callotasis FDEER
SARTARFERAR 4 B

B B T 17
3 7
iF =
|\ oJl B %

FEFEFEICHL T, BEEES S 2 cal
lotasis #®E* VT 3ROFFEEECELER L2,
AN 10 ¥, ZF. WFFH BT -/NMNEOPFEEMBE
Thb,

FMEIEFENLFFELHIETD open
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Y OBEMOSHEET 5.

21 EFETREAGCHT ISBOERIRBED
e

HEERRFEPAR & % X A
T H R A
E B ¥ %
B ot fF
E 4 — X
' B = &

LE b B IEEREOBRE* HRT 5 2 L3R
T, KHREBE=EHTIBEOREAE, —RICEDLY
TARRTHY T, B, ZDL3% 2EMIL,
52 BRI & O KA ERE I E S RS £ 51T
L, BEREME*BIOTHRSET 5.

ERL, 59F, &, AR FHEOBEREIT, F
EOPEEROEES L CIETREIERICHE > v
fo. ZBHL2BT, KB EM B L RERC
HEL,. ME258»ADHEAE, MPEEIE-15
~55°, PIP Bz 0~18°, DIP fi#iix 0~18°, DIP B4
#iix 0~50" & BiF 2B ER & hie,

fEFI 2. 29F, B, BRCERIES IS £h, PIP
BEENTFRIC R B & UHERRBEEL, RH%R 28
TAEEEITL 7. itk 1 E8 L, = 0 8z MP
BE#T —5°~60°, PIP BS&H 0~95°, DIP BA&1 0~15" & B
HTH2,

AEOMNERERCDOEHRET 5.

22 PIP BAEAIBIBFRBEDOF iR (Milford %)
RHRERE - BEAR Xk & — #®

T oE M —
B kK — B
E&L £ F
B B F 7
HMEs7YV=vys B B & E

ZEbhb i PIP] OIS ESESIC T L Mil-
ford &%1Tvy, ZORMERET LERE L 7.

EFIE 1346, B9, ZAHT, EERITIET:67T
Bole, BEEFRIST»S 68 F, BEIEIBE5E
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4B, EatES B, RBEIZIEEICTO%EH L, 1H%
Bx e, BEEEsh, RKECL25008%80-
7o, ZE» S FM & TOHRMIEFEE 48T follow-up
BRI 2E4 2 ATHo . bhbnidREOHE
RN B TWwD A, LLERIFTEEG T L A5 H
BEOELOHIHITHRWEREEL. MiEkofs
B b 2, BEEMEL TS, RO REYR
BRI L K ERT RIEMECRWERETH S L
WZ 5,

H M

BESHEIRREBEAR E2 K #
OFBFIOFMREREILTEONE T ?
QB IEFITHRBAOHFIRAES NS Z EHF
DT, KEFEFMIRICBE L SRRSO TESDD
FRAM?

B\ % RTFEKRE K& —#®
A ENVEE IR Milford EE1To B RE LT,
FEEFNIIRET L T80,
23 RBERZICLI>FIEERD 1 4
LR RFEERAR 0 &% B IE
— R % B
E D R A
EGNE 24 FOBM, 1988 &£ 4 B, fFEPic ERHES
gL e, XBBTREHSELTURRA L T,
BHEFHE % B9 1989 4 6 FICFMT 5 MfT L 7z, thF
BHRETEYY L, Orthofix M —EF L5 8EL
2. 1BEOZEE#0.7mm & L2EIEDOYTERL
Jo. 6 BME»I T 25 mm OER#EB L2, ERFIX
#150% Cd -7z, Pintract infection %4 U723, 41
HEE, BREZIEC 227,
6 » B, REBEBIF-HMLUERBLEE LR
25, 2HRBRCREFRBTER 4L Uk,
BRI BOBE T 2BENEORBENLHET 0
BTl EWIRAIZH B, WOBIEFEEL
E L, FMRENV L, BELERETHL L0 s,
FOARKREHIC B THICHSIREEbN S,

| & FEXRE M BHE
BE, BEPEfEFEL V7.

B - mE FOHNBEATSE HE E
1. Callotasis i & 3 BIEEM & RIFHCE 1 fERIE
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DLW EIT21:DTTH?

TREOERFERL Th s 2R ZERI &
HIENEREOMB ST O RETHD, TORERD
FIIEME2EL L7 TMPEEIV L XD EL
LI e pSRTIEES.

2. BAEL T 3 HEIF G ARGTE FIC B
L2OTE»? BEZOD LD MPEEO B BEH
PAA§ER & MP B~ BHEE - Ritsh
20T, TOREEMEFZEZNE RS ERVLE T,

[CIRE HERF /M BIE
KEFFHEENDC, BMELBERZTHE L, &
SIEBHEELBEE LEHEWnD ZETTo7,

26 OETEE A ERRMAEICBERL TE  FHES
BEIT-—H

LEHEARERESR B +
fie E & %
P A 2
# =R
£ ®E BN
X B & %
=R G
L S
E B 5

ER 23 F B 1988 F 10 B 12 BRRFF 7 v AW
EFrERsnBE, FHEMRRRTIE T, KBS
ELCER SN THLY, B-DhFEEUIFOL L
DERBORHED &I RFE A RN Tl BT EER
BMECHEESL, T2EELLKTEMERD N
BEEAMOBHEALEE L., ¥ 2T, BESELERL
BHEEFIBL CHilRR O v FREEEERT 512
DI, B3 s ABCBEREENIGL S 5.5cm F
WE D DEBCBITLL, ZORBHMBR2EMNL T
Bk & BHE » O & FEER TR 2 o7z, HIE
8 b BIF CEEESBESAmLE L., EFrEST
BEOITIC b ed, LEWIGU THREIET, &M
HAHFOES LA TH - 2. BIEBETHEL TR
HORYIMOE RNV C, FEEMMS L & - 1o e R FIA
L CHIKIR CoE v F s BEL B —EL 28R
&L

g ZRERARE XKB 58

FEPERL 2 > FRGBENCTIES L,
bhbhFOARE L > TRIER-FTECEbNE
TH, BENCBEENHY, REREDL I CEE
SARBBEN, gl FRIETT 2IEHITH
DEEATULI D,

25 FIARBEMBEAD 1 F)
BAXRFEBMAR ® B 3 %
BT B E® —
AE NEZ Bh
%= B ¥ 7
5 W A ®
MAEmI T RARERAR £ A bl
FRHREEMRAG ELDTENTHD, %I car-
pal instability OABIAZERE D %2 2D rotatory sub-
luxation #4 U5 2 b H 3%, SE@bNbNITAHRE
BREEEERLOTHRET 2. B 43F, B
. RAEEET AT 7)) v 7 2B R TERS
ELRE FABEZL, EFEECTIRELRERK
Fonis, TEEM*RD e, BEHT7 A+
Y EITU. Witk 1 ERORE, EKEL REBO
FEECERL, A OBy HEIR RO,
KERBRMLUELHREBTIELT U FOBRE IS
5. RIBHERIE, MEES CRETFHSSERE %
BHEND LW IV ERENMRED proximal
pole #f L L, BEGIAREAT 2 L HRMaNnS, &
BEC DL, EKEAREAHONBEEOES
RN ENTH LD TERIZES » THALW, SEDE
BITIHEFRE, BGENVA YY) VS TRFLER
187,

26 SEAHERBAEHEHBME (O T 3 FNAEEDIKRT
IWHERAFERAR X B H B

W a F (=

K B R 8B

F B B A
EAEREE OB, FRIERRL LT
Wran, EEGEZ-> ThoEBEaNE I LB,
A, bbb EHEBEAD 3 L L TRBCF
iEE B RIF R EBER 5[/, bbb hOFHE,
AlER 60° D EISMT T i RBAET O BaEmE £ BE L,
—MFHC R 7 ) 2 —THIR I EE, TECE&#EL,
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HABEA L8 5 compartment ODER% &L BET
5, EERBEMOZEM R TFCC, & i TFC
DNEELEbATWAH, bbbz RAEAR 20 h%
Ao TEEOXREBIC OO THRELLER, il
SRS I <, B WEIETE & 88 5 compart-
ment OEMMSA SN, COMEEYIHT 5 L, REE
ORZEMSHIEL 2. BRMR LMTFRRE LD, K
S8 TFC i3 & B 2 AR AREIE, HBEK I > Tk
% 5 compartment OELN BT WA E THRET 3
IEMNBETHLH. YR TREFRECER Hsun
IZEBE R A4 3B, FROFEMEIT> T3,

B - RE
FESHEIBREBEAR 1K #F
OEME RS ORBEIE D screw 13lag screw T3
n?
QFEIFD & > CHBEEOBREEICHEEFERL L
BEE, TCEHFMETOLIIW, HCARREEIIEY
TolBCEMULABROERLET,

B = WWEERKRE XEF 150
MM ETRET TFMRE 1T L TEEAIR R
EEELET. bbb OEFTE1HDOATTOT
MELEZERADFEMELTRZDE I DL LEL
F7.

A7) 2a—DF vy TEREZTY-THY 7.
BlayFryyari@hil TBD EHA,

| % WEERIAZEEEAR LD Fl

B OWEREE, EUEREHOBEE T
4+ <, HEHE OA change #83 2T L iZEbn
v, L LB VOBEPER, 35 ZRIARLIC
DB THEREPERTHOLDTHRELWEERZT
b,

@ % WEEMAY XBF IR0
OEPIEZEIWIEZLHD ETH, k-wire iz L 3
EHITHEALELADOTRZ Y a—%,2R0ELE. &
BERECHMLED TR L THELLEBLET,
OFRMEEIFTLO TRERFC DAF # AL THE
FELELE.
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27 HEEERMUIEEINCHT 5 Clyburn BBIHEEE
& B EHZR

BHEMARERERAY & B 2 &
" H &
Kk k =
E OB fi—a8
= 1% E
I N IS
F OH OfOE

MR AR FREMRBEHNEITCY L, BITHORE
UERBLALE 2 FHAGTOEREHFE I TR
Clyburn BEINEERE AV THEEL. LR RIF
SR RO THRE L, BH T, L2,
418 o 64 R, F#949.14%, EIFEI Frykman £
HTRWMA LG, VR4, iS4, mE3IHATH
D, Melone SMETRIA 76, WA 2 FHTLH
Colles’ type Th - 7:, BI7MEIEEE I 8 Flix 6 AR,
1460 8 BEITH N, 7 die punch fragment %
step off M & BHFD > B 34 Kirschner §AiEDH % v»
13 screw CORBEE #BIIL 72, MRS B8EHEM
X3 #2B»5 104H, FH6 »BATHE, EKESE
% S D score system & TFFi 35 &, Excellent 4
#l, Good SHITH -7, KBS EEREE, Bit, BEE
FIsu@vs, RIS EIE R RAET O BRI ATEE 2 & D
HEEE TS, BCHEEERFCEANEER % BE
EFEWCERTE, BEOHMEERIRE» 72,

E MEFESHRIIBRRRERAR #FHrKk &

@#7ic ball and socket joint %, FHEMESIF.0
WEDE D HEEBERIT S0,

@5 2 T FEBOEMD pin i, BRICEAT S
iz, FFEBEBROBRNS S LB ETH, W
facs»?

B % BHERAE RHE &
QOFEEH O EFERLEEEFICE B MOV
.

X BERETICA-PRTEEEOAMEBEL.
QHFEBOE I L BB DT,

FROE A FEOETIGLESRAL, EOY
YA BEIE B ORAR E — DB L THIAL TV %8,
WEETEITERLLBITI R,

! FLRERKRE BA KA
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ORIMEBIEEGI ORI T BIREIE BN 7 ERIR 5
IB-E

OBEB 2 E~OBETNREHNEER % YOI 2
Wi« FEMENTWBETL & 55,
CENETEBELEH L 20 $ THBRIE LT
BotteLTh, $200 QEMENES L »ETEETHR WL
DT, BINEEREHROTEABICLDEE, 0
BEOEMHLBES L TWDLEEZTED T4,

m % BHERKE EE &

OEBOFHEMATERC DT,

BIABEFTD ROM i3 15° » 5 30" W&IRa Tk
D, ANEEREERD, EbCRERTED SV,

Q@B FBIEM LB 7280 ROM BEE iz DT,

FAMRMAE R 2L DL TR KTE S/ &L
L. BEEZEL TV 22, BINFHA L. 8IMETED
AOFIT, ROM iR WikicEbh 5.

QUEEOBEWIEM T 252y 2 BROEEICD
W,

AR EROEREL VNS BTV ETHS
LB RA L, EELELS, Lorl, #0
BReBEHEOTER TH->TH, RANBERCTE
B 0 FBEETROM 217280 & 0, L DEEIGIWL
HEAURT 2B THE EZOND,

28 BHICL > THEL -HEDRBRFO 1 ES
HILKEBEAR T B E 1
/% B
B & E
= # S

BB EIr B L Tid. Torg, EMH, iR
5O|MEND D0, BE MO BIRREEE & LR
THh3, RAGRE, 16 FOBRTFREFICE UK
FEEIRSRERED 1 flr BB .. BEYRS »REE
<, X#BR L, BHOESZE  non-union 28 b
NI FTABEC L) RFsERSB{G oD TEH
&1 5,

EFNE, 16 FOBT, BREFRBETH S, BI63
E9AFRR—LOEKRD, BERBHEL, SE:®Z
2, BYRE2R, —HERERL 2 AFEHITE 1
BRBEO v —R—nh, BREEEL SR 202
L7z, SETERABEL CHnEBHEA LV D,
5 A X FABERMIT L. F7ARBE2 »ART

I

—_
o

BRGoGoN, REGREROEF L L TERELT
55,

B % RILRFEEAB B Fi

Casting L7:8R3 ?

Stress #iti TIRIGIH OB = WD SN L o712 &
WHIDL 1 ODEHETH 20, BERADELLH D,
F3EFTABE R RS, FBFEL TOBRER,
WEHRMEORSIWCESDN L LR EFF S ABE
FRATRVLERD,

" M FOSHMIRSE BHE Eth

ARG —FEDSN G @ X 5 RE BRI &
ZZTLBDTTH, ZB» oI H0 s 5Ky
BOBHRSBELELONE LB E Ty

=1 RAEAFERSE PR EC

EB=TRERC & A BB IG~DESH, FEROEE
BECL > THERB D RSN NBERE LD LR
b3,

29 LR=RHBAREICL IRBRHERIEREO—H)
FEOFYRRERNE + g —
i AR

]

=N
WOROM M K b S
= #E H
# #F W @ > &

iE
H

FEEK & 2 ERTOBREMEREILEELE L,
RIEEREFE N TH S, SEHRLE, LRGN
BIEE & 2 BEHERITEE D~ 2 EB L0 TH
&7 5.

TR 32 =it

BER, REE BT~z nl,

BRI D I8 FEHL D EBRIEOMESREE 0 D, 24
T L DARE, IMEOONZRLUEEE, BFEL
DETHCETEF, 46 PRKENBEFEROBEEY
HEL, oM, BRROBETCLHERZICREST
Vg,

B . ABehs, ZRIREHEOEMREN T, Triceps
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5, BRD, ECR, ECU, EDC, EPL, »»¥#d 1~2 L
~ob, B—EMTAK LT RMEMBKDL D, FMA
BT, BEMRE LRGBS IC X D
mEanTwi, EROREFAOREIHEE SN B3,
wnb OVER USE EEFREEZ ATV 3,
KBITIREFO LI RERRE L, RO 28k
EITERH L.

30 Struthers $E(C & 3 REFBSMAKED—7F)
WRERAEREAR & & B 2

® fiE A

HRAEAMERENAR /8 B X

EE, 1854 48, Struthers i3 bFMEIEE TRE®E
BrBofEMD arcade DFERHRE L7, 1973 F
Kane 5 # QEERNER® 1) LREBITCEHT 2
REBWMEBEOERE 25, 2) REWERIABRITHE
DEFEERD 55, &L

D%, 1984 &£, BRI 53K arcade 2k % & B
N5 RIMEEEES LIS L7,

SERZ I, BRABEFN arcade MTEHEE
R UBIEREZEL 7,

(RG] 77 F, BWEwR, 1988 %8 A 10 BE5|
n K ERBHESMMAESHEE, BH, G bREL
SELAYREZZ L. REGACHANER
[0]. 9 A8 H, /5 ADQ DFEH M Fid KB L tb A
{8 - EEch#E 6 cm ORI CERIEL L, 9cm PR TR
FELCEHBELZLS. F0%, ZREREET LY
ERHEESETLTE 2725 10 B 28 R Hat %
AT L 7e. REBMRG arcade BB T 7 mm D
B> Tz, WEREETIZIZRREEHEEL .

® = FoiAEfRs HE #t

Ak saREY 7 Struthers arcade i & 5 REHE
OFEE O EERERE & 0 A0 81 5 BRI R
%= Supracondylar spur Z{#v>% O Rimn S AAIE
TR A DY S struthers FIFRIC & 3 EFHEZEOR
T EREE L IXBITRE T, REEW [Struthers
FHEIZ LB EReo T E T AL [Struthers
arcade i & % | LETIETREFLZERBLETNES T
L&dr?

309

31 LR-EB~BITLALEH OB EIRE

T DEERI
RRERIRE TR SRR B
AR

ot
-1

E

o

BB
2 W
@ % W
|

BRERNAERE R &
B, 20, BF
BEFI 62 & 8 B, A& — bovo TR, AlmgEen
FRE, T, BREEY, LEREHSRER, LR
ZEEHA L 05, ETEREBINERE, BN
T 10 BYBrARE . 11 B 13 H, BEEME L
FHEITH. LR_EHEBRELLLTERTE RV
o, FlORMEEs A EH IEREZLLTLE
M TEAFER AT T 5. B 4 IR AT L RE
HOKEE~, B3 2HEME~, 85, 6k
P ERHEARLXBITL 2. HiEBTL &0 RE
HRET, 154 » AEEMEERMLEML . W
B1ET7 2B, AHEREELEFBOEBES I{Eo7:
BoBsbHsBETGRT, HEMHIIE M4, FHE
FiEOEH L TEE T, EPHEESOMNER S3IcE
TEELTWS, HEBINTHIBEREEDOEA
TR WIEERES 5 BT L TR 2 BT 27
%&KOLVCEB«“?:.

32 FOARBE~OBEEREDCH
RRAYEREBEEAR B X £ X
53] E @
5 #* ]
BEEHRER, ERUTHARSRCBL THECR
ETEHAHLELT, EREEBICELGHASATY
3, BBSBMER T, BHS IO, B, BEHEC
BN L L TEOESERS(HEsh T3, &
Elbhbhid, FOARKEEAOREDIGHEH A,
FHEEBRIC L T Zone [IBEF % £ /- FRIEIEE
WXL TIBMBAET Y v v F Bl RN RICHRE LI, EA
32y Aloka V) = 7B FEEBTHBWEE SSD
280, 70712 7.5MHz b 3 ¥ A Y2 —H & {EA
Liz, av¥ o ¥ —r LT polymergel FERAL 7.
# DR Zone IHAERITE, BOAERME, HikRO
highper echogenicity, BDB#HEL L UBRBANDZEE
oy 7z, RA BT, BEIRER M D 1§ D FRH
HEEOTRBGERED ., DX DA Zone 1B
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%, RABITHETREC Z VB2 bDeEZ SN,

H % HEAE BE (&

@QU.S. o zx T % first choice 13, &, FTH
Wb Bz T,

@R OfEEICHEL T, low echogenicity i#2 %
®D»$ high echogenicity i s, H2REEHE
Ho@zd., Larl, V7INWZAL50DT, HEHaE
THRET 5L PEETT.

33 FoOABMEEICE T IEERZSHOICE

Ex )7y FERREREEAR $ B & X
B A #E R
moEE %
NOROFE X
= 5 I E

BEEZELGOFOE & LnES 2R, s
BETHLIGASEN S LD ko7, bhvbhi,
AEFI62 & 0, AEE G L, FONAREETH
TLRAE 153 TH S, SAE, BEREERALE

RS S I ER & B 7 B IEAXTRIC D W THRETL 72,

ARSI 7 o #53 SSD-650 T, FiZ 10 MHz #
AZANY T T —ERTF RO,
MNREFOAREHE LB THSL, ZDIH, LK
BRTH > 1ERIE, 1EEBIRTTE, REMEHEE,
s BiE N, BirRiass, BRMNZ LY THo7/, Py
77—, BIREOZIEE & BIREESMER O MK
FHECATE, &4 FTRREN, MV iERBAY
Y7 VAOFR E EBOBEERBCCHATE R, &
7z, INSOFECE, BHEROTIEXNLETSH -
7z,

otk L T % &, BEOTHESMEEE, V7
g4 L, B X UMRFHiEE L & wEhn, 2t
DFL LB H B L ELRE LK.

[T
Er )R U7 P RERERAR 8 BE
TERMER RO L, BERTOBREREED, A
AN 27 —RHETIONHFELHER G
T.I0MHz XA =pnv s s —FMTeE2 55%H
(SSD-65: 7u k) %, ERTHALEZLY

@ & =77V FrREERAR G BE

MP &R BBy & U, BORT & BRfb P M L 0%, EE
EU—%®ML T, ERCHEMTFEHUTT, 2AHM
POSBELLNS, PRI D 20GHERAL T,
EEOEMIE, RETTHRELFHEBELET,

34 FOABBIRCE I IBEERBTOICHE
BARFEEAE & B E
Tt B %
V4
x #F
%
a =
b A
NOmEREEEAR & #
HEE, BEEABESC B 2B EREDRE
L2205 34, FOARMBRC BT 2HXREFLC DL
THEHEEETHL LB, SEbAbRII
BEFRELZE, BRICHBH T EMcoLT
METL 7O CHRET 5. #A L LBEGHA RT 3600
B £ U RT 2800, AL+ 7.5 MHz % fvsie,
PhbIEBEMREC X ) RBEREr 272 L,
FMEFEL TOLAEMNBLTEEEBITL T 5,
KEPERTCH L DEMWEBEL Y 7 )AL TH
L, #nThnef, SHODERERLLD, FbobE
BOLME, KE&, BEDAL S TENSE Tl
T, FHHEEXTOHSOWPNBHEL T T
BT INEHLOTHA D,
g7, FREGMOEGZH THEEHL 2 50v4L )
mNE SR L6252 LSk S -8, occult
ganglion OEZWNCIEEICER THh - 72, occult dorsal
carpal ganglion % 8 ], Z®fthd occult ganglion %
2BUEERL 7e.

mom o S

< oot B oM o M

35 FREREMMBCM Y 2 HAIFHEKERE
W AREERIE R g A

B g 2
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E ot E K
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5
WoE RN W
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FIREERBCHT2EEREZELELERAS R
TWwb, TOFEHELBICELTLL—EL Ty
v, bbb FIREEREE 25 6131 Fiz, HRIFE
B EEEE B 2k, 198123 F o THREL .,

HEEFFREE L T FREMEAERELL, F
RAET 2 ¥BERIBRNI Th 5, BETRIC LT, FEH
B BRI 2 WX D L, FHEECIESSOTE)
WEHFL, BERCBTHRUEL, 128114 F
61% i BiFniERsE e N, BERHOER: b
F, MEMIREEEE 20 m/sec BIE, EEIBEAKRE
BE7.0msec LT OEFINSKEREFTHD, Zhed
SHEELT L ORERFREZEERECBIL,ND
Lo EBRbh:,

T ZMERBEEEB I ELE<TY, 1HOKER
pEEL TSN, —BEOEKRERDIENTE,
IO &S R REYNICEE T, RIFSERSE
ProndbDEEZSRT.

% = FosEHtts HE Eth

FIREERHIREORBC LMER L Lk an
ZEALKERZ ETELTHAELLLLEDTINDLD
BRERFEC L BB LT HHLI LD BERER
RS,

Fe P EBEEDORAD S A5 LRIBICALS LTS
splint FFHE TR S ERACHLINELERS, Th
WX OFHEEHSERL LS &9 27113 splint R EE]
WrgE WL D % /7 %2 b mechanical adantage
ELolBELREREELS EEbNb,

B % WK% LiE &8
FOWEDTHWLTAZY v OIS E, +5
WAL O TEETEZT. YULIbAT, FHED
EREHTOL, FEBWHSOAT) Y ¥ ebirl L
WwEhET,

@ % WfeRERFAR R BA
FEIEELLES, ERIOMESR TN LR
SRk, EREEALZ R IENERTH D,
BEL FEHOEEEBIZ>TWADTREL, &
LREOHBIMEE RS > T3,
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16 EEDRIBECINT AR EOIX—HRUBS
BB DV T—
FETMRBERERAR A
#h
BRERSNERR R
BICERREELAR A
x
ERTBBHOEE O L s 3B REw D2, b
N, BHEE & EIEEHR O motor # —R{L T
BSOBEEHLEL, 7— Y ik DERI RS
L THiE®R» 5 R EES 2T RFREENES
NTW3OTHRET 3, [FHOBHIORRS., O
B DRBTH T FDP AE Al 85, O, 15
OFEBFAFRACKL T 3071025 EHEDE
FRE%1Ty. OBBELRRM T -y 7Tl
E. TOR, BEHEEUCESAE L, PIPBEEOR
BEEC L TRIRMICERET 5. OfEER> o HEHE
ERBBL, MR 6BTT—YrrelkET S, [ER
& RGE) MEATRERI BB B R IR O 4 BT Zone-1 23
16& Zone-2 3 3BITH 5. WikpsEix T.A. M. 5F
itz T excellent 23 14 (Zone-1 ®H D) & good »3
3PITH -7z,
REEHEER LD b LV AVTETORHEEE*
AEEW T H I EMTE, 2O DDA LEL
BRZAEEEZ S,

R
@ B
ESR= A

o
=

=] FOABMES BE Eh

1. B4E7T % FDPOBEBITH 2B EE T 54
BRODOIRHFEMIE > TRETSDTTH? L
o TSR EEER I BICERB Lo i
LTBLDTT»n?

2. FNROHOMEFROSTEESREL TEML
T3 & 5 Kleinert = splint # v FDP & %
L-BEEIC b 2o splint #HWF0ROEESHE
BELDRVEDIILTHE L 2L D BRELRIZHEL
RO I > TRESEOHER T 2 D% < FED AL
EEHWERBWET,

2 % FEMRAR AR B
HRBITHORES LR ZRICBRET 200,
BANIMATC, BERERELTLRVLEDEZT
Lo, FEATRERIZ 3 N THREAY I R R <, BE
ABEVIRELELLTIVEDI LT, DX
BIMIERMEADEERZ E LTI DB E T,
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B M TERBERZRERAE IR o

KEEEWT AT T THBHD,

1. BAMMEOH %RIED FDP DBEW & Kk
ERWD b,

2. free tendon graft ME{EHEEIE tendon pri-
mary suture £ IER2 L EIBFNTHREZHAVS
.

CI FHEMERR B2 i
L R THORERFERI I HB T
EETHBLTHS > ETRERTVEYT. S0, F
FlLEFHATLLY, 1BIORIE Zone Iz L
AEETOE L, W 3BTT, BEDOLVEH
HNEBENTBY ET.

2. 2 DERIE T T HRBITE T FDP @& 5 —1k
LT Lz0T, BBIER L BERAETEHES)
EFITWE L.
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Jo. BRI 8 » Av S 1ETH S, BRIZER
E3IRERTDH - HER 2 I3 BRHESHR TR
THoH, MRELTEBREALLL 25D T %L,
fer AWBREAL THEEFTMOERBIIHERL TBOHR
HEEL T,

13 EMBRBEBRNOER
WBHRRERAR B T B A
% B % =
B A F
BUEFHRENEN (B) BBERNEREIATS
5. BHAHFFHEFEMEL TMHIEC voluntary move-
ment #57: & LT L BENERREES L, FORB
INRBEENE S Lz vid 0y, BIR L » DBl &
D HLERMEFREELUEELEE, BB, 1)
medulla, 2) cerebellum. subcortical region, 3)
cortical region, 2»% 3-neutral-ways DFEET 2 5%
FRHEE LI HD, COLICBUENEST 30
IR RIE SRR L BEM s REME L T3, 22T,
BiENEHERE T, 1) f-orEHEN, 2) R
%, 3) mid-pal-fascia, 4) pre-tendinous 7z ;8 (%)
6, 5 1, 2), 3), O-BEAFMz, HHEEH
B, sthiglt, 6) HRLIESNRBEHET COMREEME
EthrnEZoh 5,
EAEEMCEL, LD, 2), 3), 4)-ERFE
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R, BRGSOV T, release T2 X b dH 503,
BB & D3RS voluntary action %#HAfFYT 2 7%
&51F, H5M-transfer, desis, release &5 EEL,

FH & UTRATHICHEES » DB g, Rty
Wi ¥, METEE S 7oy 7, facillitation F
B & BARCBRERICOREREMMEIINZ, ZEGR)
HEERSIIEFLLLHRAREEZTI) I EMEE LV,

14 Wb 3 trigger wrist O 1 fEH)
%ﬁi@bﬁfﬁiﬁﬁ%éfﬁﬁ% Mot oM oz

BR OB &
B B 3k
ROERRFERNE K £ 3B —

Trigger finger DIFEE & AW DV THE, L <HS
N 55, FRELNFEET, FROERL&T,
Wb b trigger wrist W ENREBTH S, BEHE
Hivv<F (LUTRA LBET.) BEKEELL, FIR
EREGHE LY &ML 72, trigger wrist O 1ER %, BB
L7zDT, BFONBPIEZELR*MATHRET 5.

fEF 2 69 F, ZiE, F.

BEFD 62 £ 8 A, EFWEE, FP-RisFLER. [H
F£128, ATEOEEBCER O KRE. BM63E 12
A, &85 L, RA ORINIC T, ABRERRE. T
JTTCES5 A, GEfE, w8, $E, REOVELVHEL,
ABE.

ABihs, AisEdiciE L, FREHMcELE 2R,
fesE 2RI, FRAFHERSRIEc, EEE R
STz, EEECEBL, LE25R0, RFRCE>R, #
KLz

MR T, TiEEERGRRE, (TELE
EeRol, EEEREL, FHREFHBRLL. RE
HENZ, Vo I REBIEA T o7, WtRT 4
A, BEfE, ®E, JELELEELTHLS,

Trigger wrist Wb b OBHLZERH 30 oD
WEVH oI, BEOXEEREIL, REW & 2248
LT, L BBIFENEE, 2, BE, 3. &E 4 4
%5, 5. BEL, 6, oMo,

F72, RADBEBERAVSEEICAHT 545, FRE
HCEBEETIENEINTHEIEHIDWVT, B
ETL 7.

W

W
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15 BIBZERZ(Z “Reed” Osteotomy %#E1TL 7~ 1 3
RIBERFEENE & & EXRSB
£ & F X

“Reed” Osteotomyld, IO H2 “E" 2L %
IO EBEDEFEER - s EEEVABET 2F
WETHY, FECARE, ¥UAICHES TROEGEE
e L TH»sNT &,

40, FIOERICK L TREEZBITL -0 THE
5.

fEf] D 13 F B, K, EFikER.

1F2 »BEOMW ABDFHERLL, OTFNLIAE
WTFTABREEZT OB ORETENL T L
ER3wE 0, H1EIRLR 22 L/ 1A | gk
WCHRIONER, BIRAR %2, BIAEMIFT 10" 0 F]
BgAHIRE R L, XBIHTH, BEZEOERMO
W ERY, RECOLBEEOHMEED 2,

H1%#8F 158, H¥RAOEFRORELEIDEER
#1/3 OB I2 T “Reed” Osteotomy %17 - 7., B 2/
3 ecm b 0 ImmBTREAMAIZT & AN,
®B1/32 2FRTF ) — W THEYIL 218, #7201
SAFBEANEERE ¥ DD, TRCEINMER2BIEL,
% DAL T Orthofix BISMBISESR W TEE L fo, AHNI
EERT, AEOFHERVEL TOOBEER
EELGEL2E e L2826 H o7, RROERTD
“Reed” Osteotomy & 3% & 42720 T, BRE%
DRI OB EL Y OAREBMBEEEML
7z,

HRESIIRFT, M6 B TASNEERSKREL
e,

itk 6 » AOBE, FIROBANESNIEET, SR
EHEBEEM R,

EE I EROBIE Iz, Wedge Osteotomy
BEVLNTVLEH, KEID X S BB EET2E
R, »OEREEED LOTE EOINT, LOBE
@ Wedge Osteotomy % FTHIULR VDM F DRE
EeE A, —75, “Reed” Osteotomy T3 “7 755"
ZEBIEMSTRETEYIN G, EHEORE~EZ 52525
WHBEZ TH -1z, £ 2 A7, Nicholson, 3R ER
BTRT2BFBES RV BY D ETOEDELRE
ML, FRBYIMEERTEE D O BHREE
LB EFTH S ERNTW S, f>T, “Reed”
Osteotomy Ot b BOLBLIL/NETH 323, RFID &
IRERBRTHTHCMEDD 2 FHikeE2 5,

16 Kienbock &I 2 FEHEMICOLT

BRIRIIMIFEBE AR & B 2 A
i B & A

AEARFEIAE W+’ @
OB OB X

HEFLREERIR # & L.

[H#9] Kienbock FEDKEIZ Db TIRIEL DBt S
D, TNICEDEHDEBESH BMNRENL H D
B, 75 1969 ELIREEEREM£1T>Tw s
W5 EZ OMBEENZ DL TT|E L7z,

[N&B X UFHE] 1969 F»5 1989 £ £ T 20 &
Bl AEARE B & GBI ERERA R TS
FMEM %17 o7 Kienbock 26 M L. S
H176l, 9B, FHREEDSL LT o647, F
£932.5%F, BBARAZF 196, FEFEFE760TH
5. FHiHF X #8253 Lichtman 4348 C Stage 1 — 2
#l, Stage 11— 4§, Stage [II—18 %, Stage V— 2 4
ThHa, WEORBHREHMI 7T »ALS 12410
A, FH3E6 »ATH 5. EETMIZERE L 585
73w & % Dornan O¥IFEHEEL A, B, MG
e X BERELC DOV THREEL 72,

[ER] 1. Kienbock iR 2 B BEMEMIC L 0
26 PIch 24 I (92%) WERFRERDBEN & &7,
2. WETO X R e BEBOBKTM: Oz s
BEofMiz s sz -7, 3. BIRBORFALzE
SN ol ss, B, TUEERSRENA S, 4,
AR AREDOPER (VISI pattern) %3+ 2%
E#»H 5, 5. ulnocarpal abutment syndrome 2s#j#
plus variant 733 87% 1 flic s stz

17 NTRBICLDFOERRIFNDLERR
BURKREBBIR &£ R
x 3B
W IE
5]
g ml
1] E
F0NTEER, BB L - TRBELEE, &
Fakd, "TEREBERCFOEEBEREFER L3
ERAIRET 5.
GEFI1> 50 ¥ B, 0 FORCEFICRERZ
if, intrinsic plus 4%, MP BUHIE dh#iE, S

T B |

i
38

[
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MIMEEE L7z, B#E, intrinsic plus fEEOEER
#, BHEXIINIE I L, ZEMRIRERE O Yk, CM
BEETAYIRRAT 21T o 72, 2 IRWEHENIIBHOBEL L
TMEZTRNEHRF B 2.

GEBI2> 31 FLclE, 4 FOREFRRERR,
BHEMEMIIMABE R L 2. BEE, WEokss
Tuv, BHEMIHERIC, MEETEUMNEHER
BHEL 7.

GEBI3> IO FBEMYE, ITFORCEFENTIIKE
Hn, HWFEEOBHAOHE L HEOF L »EHFTE,
fHERKIE, BIEDS v 7 2 v 7 &R L NEIRE LK
U7z, B3BBG L L I3EEL Ts D MP B
DBEMTHIOTH o7, EEE, 7 MPEHOR
EERADLOFFEOBEBYD 21T, &5
PIP A2 BB EIE 17> 72, BHENEHEICSL
T, ¥EEDEHN, B MP B0 BEMETE 21T
v, BHE- R LEHRABEM T > 2. 351
2 WHNC, FHEWER + RISRIERHRBITM THE
L7,

CEED %BAE - U T, intrinsic plus k8, B
DOEE, RN, BENIIUEEEL, 25
WRREHET DL, BEEOWME AR REL, B
B, HERORE - mMiErRL, EEOREEET LR
T, FONTRERIEBI 2BERE T 2 B85
HIZ—BONMBIIBITAEFNERUTHA, $hbb,
kBt U C I SRR 0T, BOETIRE w13 RIXGIEE
iy, E@BEC L TERBITH, HEABEN T
EWATT S, LOLEEOFORERELRLI-BE
Tk, PO ARBLERNREOFOREL L T
pinch & L <id grip OFEZ*BEEZ TV 5,

1 SRS IC R & - - REWERED 1 1)
BEFRREERRERAS & B B
P

fE S R R A R

P

KKK RS L2

EMR 47, B, ¥V I A FER EHEE
FRAERE, RIE BRFFR CHEFRREMFERED

E 3 of & o
¥ |

Wk R >

8 W o ¢ F >
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EREEL, FER, WTHR*EE, FHIE Tomg
FIBEH 2 FEAT L 72, itk 2 » AREERE, WEORIE
WERDemote., BFHESMRENVEAMEICER, v
VYT, RBDOSAFTANYT VN, FHRED
¥, AREORTL, REERECROEBREEL L
o7, FHEEEE CIFRPREMEORML, &
AR, & OEEF OWmE, ZEFIMEMOEL %R
Sz, By v F TR, GFHESRCREEMERD L.
MEE, T ubbEE, RE, FREOBRIED
CBETTEAM I £ 2 FHEASH D, KIE - FHE
BRUFA CERBERHESREL CHRIL, FAER
ZDOEFIORRE, EERFEMSL L TRETL .

2 Ak, BIBCHERHAKRA D AOZE S & UTER
RIBEREREFINE & & F X
5 A EBXHE
fER 17, &, FE

AT - RIEOMEAK

A b 1 EE, B CEREREHERMC
INEAE IR, FERIC RF@ESH o BB L T,
EREAFLTIATET2& D% >T, HEDE
BEASEE < 2 o e, BRACERDEAMEAIE % V.

BARE, RIFE W FHLL.

ISR | AP EREEERNC 1 »/F, BRIGKE
A 3 » P, PR AR & OSBRSSk
Ro/NERE (+), R MERs (4), TH

(=), B (), &k (—), FIHEBRM.

REMR

mEEes  BELL,

s X mOF g, FRHOH  ZRELL. QFH I BAE
Tl

FFTAL IERERL.

AR HIE AR

(m/sec) (msec) | (m/sec) msec)
IEchdsE | 57.5 2.4 72.7 2.5
REWE | 54.3 2.2 78.1 2.7

2 » AEERBE R RAAL Y, EROWESRE LN
ipinotatzed, EREMTERBO/NERT % 3 »Fr
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TR L7, i, So—4 R, TOMOESEEHL
DI, HEBROKRKE V4 BLUEDHESE
BB rABERMEL,

EEATE © Pacini /v&

fiite 1 » AR, ROBESFE LN, 228
B & D #TEIOMEAR ST, Wikd » RRE, ER
R EE S ¥, BAREPTH S,

3 Traumatic combined axial-radial-ulnar dis-
location of the carpus @ 1 5] (FARBER £ EhE
Fo 1)
NHEEESRREEAR £ £ B F
¥ # Bdth

1989 & Garcia-Elias o3 E# %2 EOBENMG K
K9 5 FREOE, PR x L axial dislocation of
the carpus & W IHFH L WIS %EBL, BHEE 16 f
B & U ERNERBRCEHETOHAL Y LRES
NTH 0BT 255 HSEL, Th% axial-
ulnar, axial-radial, combined axial-radial-ulnar
dislocation @ 3 Bz AL 72, SEb b, IO
PTL R L E &3 axial-radial-ulnar  disloca-
tion D 1 FIEZERL 72D THET 5.

fEG 46 o, ZiE, B E, I8

FH I ATFER

RE BB E2REI0B72A7T 4 v 7 JEAD
P ABICEF2REREN, EEN, BEEZ®
BN SRR ICEEARL 2.

RE . AF2EOERLERD D FERAL L UE
—IERASRICBAMA 23R, BIL& DR L 7 BAR R
H LT, FIRPFHOBELA LT —F FiE
FROPIEOEBEERE #EL Tl BOMEESE,
MATE SR EE T, BRETUETH >/, X RIEER
TR/NERB OB (peri-trapezoid,
SRBEESOEHBFOLBER (trans
hamate, pen-pnsnform) BRI,

WA RELERE, 770Ny, BIsE
BE =y BT iAFONBETRETH 7072
HIEMEREEICAKL, | BHBCBEERMNREY
=V 7 BT o e, WRAR T EMFRT O L2 i
FIi2 PN T intrinsic muscle % &£ o [4L§8 7 EREFFH#R1B
BrED SNIHER, REWEOH 1 RIHHIER
dohhot, &1, BF4 » RERICETY 6&‘.@3
C MR SRR B & O BB OIERT I U TR R R

ezium),

peri-trap-

IR =Y | [BPAN

BRI FIRBOBIIZEEE %D, TEEHD
HRL 2 XREBREFRER L >TWwa, Ll
BESHEMIANIC & 2 L B b 35016, MEMWERE
EVHELERFELLTHEFEERXEL Tv: 5,

4 BISCHERIENARECERREELLYERL -
FEBHZ DWW
BB EARRE £ TN
N 7 &

RER 20 ¥, Bt

BUIGEE @ 5F LD TADAI TREMES

YRR | FRUTE 1 BR & 0 3R < ARTkEERw &
HHED, BRLZVWOTIA 4 BAEERZT. LiL
JERR, FAotEsE L 3 A 28 HERBA S S, ARkt
RREO A L O FMC T THER, FERnasnE
BYROONT:, BREHELTHEA, BRERL 7
P, 4A3HBMLEALEESZLYY VR
Ui, BAMEBEEIT> 8B, MEARITK’
A v REREREDOL,

LI AN 4R 22 HERERERI EAR s BB s £ L,
EEEdnEmL D odm%s % 2 B RETR
1To7:. HTHEBNICEBERSCE S N M o BiE
REDHN, ARKCERLYBRLL, Ly LIEER
laAa oy, BIRNbLE S EETH-7, RE
B RTRBE s E - EBHMEOELE 2D 2
DIMEELRZTALVEDERTH -7,

Wit/ NEEREEZ (R > Ttz ns, B2 I FHTEIHE B
L, WEiCHs#E -7 BEREE2F2hD. B
KRRy Y URERENF 2 - ST
HEYEZMEEL R T NBRELTADLr o7,
FDBRBIEDHFEG 208, BIEAMI YL FOEE
EEUME 6 » BEICAEABMLAEABEEL TV 3,
72 BAEGNL IR 61 F i AR B R E W RBk D iR
DEBTEETIMR L BLILH D, T ORFL2H»
DT,

FEFIDZE B & VBB DL TEHRRE BELL
e HIEEL A, MEESRLEZ 008, 1INEE
WTRERTD O 2) REEAMAR - 3) FHEERR
BCHBHE AR e o7 2 L 4) WBOBTBER
RELTWA2 IR ENoMERE T2 EHBELSH
Br3Bbhi,
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5 —{Al LAXRRE % & /2 L /- reflex sympathetic dys-
trophy o>—13|
JUNKEREMAE 0 K & 2
m B S M
2 Om ¥ —
SE, bhibhidGEROEY &/ L reflex
sympathetic dystrophy £ Bbh 3 -l 2&FEL 720
THET 5.
FEBNIZ 34 F DLtk BBFOS8 E 8 AoNg s FeHES,
ERELEELUER. & 5~7WEEBH, GHEBE,

EFEEHEROZC TN » ARBY 7 ABE s Lz,

FTABRERIVELESBCLEEND LI REAL
EEEEAE 572 B2 LR T\, BB 59 &
TH, FEC TEHEHERE A~V =7 02z TC3
~C6 DHESYIRMEITE NS bR EROABERR
CY L TSR

REFD 60 &£ 2 A, LEWIZE, ELRICEEOHER

323

RS, EMIEATRLHERL T Y RRSELT
wic, G EEEEEIT BB IZE T, B
gy i ERAET, FREMCEEOHIBEERD . AL
BRI MEMmE R0, EFRETCHKITERR
bl olz,

BRI TE LRI E K CHEEAETEEE LR
Bz, HERE CHECERFICALRER L, HEH
EBREMLOREBINE BRI E EBICEENT 2/3BE T
Hot:, SHEVERIIC THLREE T Fibrillation, Posi-
tive Sharp Wave %, D¢, BERINER C R IES)
BANIEHT &m0,

DED &S RfERc L, —fl EEOTEFES %
72412 ¥ @ reflex sympathetic dystrophy O#g4& 1t
HBHi o otn, BERFFR LD reflex sympa-
thetic dystrophy @ atrophic stage & b b iLiiz
L.
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FSEPEAXRFOHAHARE
B REEHECLET. RO IIEFEE2BEVVLLLET,
& I ERE 3 &1 A26H ()
& B SMA AR — (SHAH A EINL)
ZEBEHTREXSH1-8-8 TEL 052-732-3211
BEL7055 4
BE B EF 1l-a PURREE FERXEH) 605
b BN FhFEE (BEREBERIIFERZERD 304
2 SEZEEMR FRFOHNE) 605
(1-a, 2 HESHEWESRFETE)
PrRCOL T FOUNEYT—v 3 v
(Dr. RKUO. T.OXFLAFELTEBDET.)
II FoOHFHEEEHF T 2 Primary
(Microsurgical) Reconstruction
BEREE .
FERYVRY Y AEET 2EBEIAFE L L, GEEEOF LS Y VRV Y LAY
FRLUET, —BEEZEEVLETA. N, BEEOHESRIEBRE 2> CE
W Z—ET & W,
BRI FEK2E8 A24H (&)
BRI EICEES BT - HEA - BERS - &L - F7r - TEL
2 CEADL, TRHEBERE TEEAA TSV, WHERARBRRKY B
EHLFET,
B2 RMY) D FR24£9 A25H (k) (WEREBEFYIE)
X%, BFZeS£oRTE (1 A25H), 13:00& h BEEHEESFER OT £
WTEERETDOr. KU O. THKELZDFDO I NE ) DEBEHN
L, 7V RA VI VYAV ETFELTWET, HFEBERLAABET
50%izE L ET.
KEMAE D AHAFRZEISEFH LD ELLDT, ASFHFEERIUD T
AEBER, LERFEFHBEABANAS DT (E2E3,000M)
BEoTTFaW,
E B B T454 BEETFIIRKREN4-66
LHEBRF SR BEARN
E3RIFHMAXRF ORI REEELR 50
TEL 052-652-7711
FAX 052-652-7783 (BZAEBHIRSE LATO Z &)
FEOPHEAARAFOARARS
2F X B &% R
(FEERASRR BEARBE)
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s
=
A
=

S16EPIMEARBEABLEAHFESR

PR3 ES H24H () - 25H (1)
B AHEERSFES BRyFa)—77Y)
T456 & BT B X B FEHT1-1
TEL 052-683-7711

8, FRRUVEBEEEFZF OV TE, BARD T ERL T,

FEI6EIT I HAREARKENBRZES

=k BH BEX
HEENIARFRFHNBAMFEHE
T467 B BRI EET |15 1
TEL 052-851-5511 (%% 2217)
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1 —ARRYERE
Mo 7HEHSLNDEFTANSEEDT D
AR ETHI . W E, BAIIEREM &I
BT LI ELRALV, (22 3y TRIRSSIIN
PUBOENDIBWME L TH T E B 1.0 4R
HBiEBELEEMOIRLIELE., THLEE
T2 &=
2. RDBEICBRS LI E
REDENIZSE Dz 7DBIERDS 2 BE,
IRODBECIIFS LEVIEEFRET DN,
FICDEETHISSICRNECHET I L.,
NARBIOED E B 7z LFREMEIIML
BREOBRIEREN S 2 BE, (2IKRARX @SR,
RBIIREZWO. BE. LARETEOTLL
¥ ERELI LT VR EET SRE, (3)
SEOHBREDSH S EBE. QKEOHEROTRY
BEXRFHORBOBE. SiHE. £ R
DENBE (F2IVKRZERKSAHODND
CENBEDOTHRELTRILITII &)
4 ROBECIREIIRSEIDHL
NI L s RIAEMRIE U BRIEDRIEED
HEEE,
5. BI{EA
Mgy 2 gl 7EIKERITIE

BrE. £
o ERAERE. BABRIRF D @BUEIR M H S b h
TASBIZIES EPIE L. BUILNBETS D
Lo MR ENICBHEARLEOEE L HE
ENHSDHNDLIENSHBDT. TR
FTFH R ENEE /T, BRES25 0
TIBBILG, 5tk LmMOLGEEIT S
Eo (AMNHE ¢ & BIA ML FEOE R O
BAIRIE S, M/ MR B L E R
ENHobnbaIE NS D (BFF
GOT.S-GPT.AL-PE RN 3/, 3 RIZE Y
LE / LDH, Y-GTPOD LR EOHN DI &
NdHbH, (6NHEEE T hIZBRMABREZEOM
BEEIENLEKBASHOHONEIENH 3,
BRE. AROTHANS SR LBBILRESIC
Z5EPUET I E@NEUARETIE, &
Foo BB, FHEIL E/00 ERILBH,

BERTIR. MBFOEKNSASobNDIENS
Do (7PFORES | % N(ZRAR, OLW. OFOREF.

ISR X PR E. TS BFE(EHORIT AR
PIEERBEENSSHNBZENHEDT. 2O

S IBIERSHOONLETIIRIESEDLL.
EREWLE VAIDIRSFO@N 0B 1T
DI E. BIFRBIER  HIAR2O BB AL
BT EEBERABZDWEIE XTI ENS
2o (NWRMRE . 010 L h U EERS
HOONDZENH B, I0EF I LRI &
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ENHED, INEDMR . FhiZH T, 8% @
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