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Treatment for Causalgia (CRPS) in Upper Limb from the Standpoint of the Operation

Yukio Horiuchi, Yoshito Kikuchi

Department of Orthopaedic Surgery, Kawasaki Municipal Hospital

Shinichiro Takayama, Yasushi Nakao, Hiroyasu Ikegami

Department of Orthopaedic Surgery, School of Medicine, Keio University

Treatment for complex regional pain syndrome (CRPS) is too confused and difficult. In these cases we worry about
the deterioration and often avoid the operation. However, if the case is chosen, we have an opportunity of decrudes-
cence to CRPS by the operation of the damaged peripheral nerve itself. Between 1993 and 2002, surgical treatment of
the injured peripheral nerve has been performed for 15 patients with prolonged burning pain after the injury of the
upper extremity. There were 8 males and 7 females, and their age ranged from 24 to 67 years. Injured nerves were
two brachial plexuses at axillary region, 4 median nerves, 3 ulnar nerves, 3 radial nerves and 3 digital nerves, respec-
tively.

Before operation, we performed regional block with lidocaine on 11 patients for examination. In 11 patients, this
burning pain was temporarily disappeared.

At operation, we found the scar formation in 8 cases, adhesion in 4, perineurial window, ligature of the nerve and
perineurial window & lateral neuroma in one each. The latest operations were neurolysis in 7 cases, resection with or
without nerve graft in 4, nerve suture in 3 and neurolysis & suture in one.

We evaluated the results of these cases according to 4-stages evaluation ; 6 were excellent, 3 good, 5 fair and one
poor, respectively.

When it tried to apply these cases to diagnostic criteria, our 7 cases were correspondent to CRPS and 8 were doubt-
ful (Table 4). The results in the doubtful cases were not all good ; 5 were excellent, 2 fair and one poor, respectively.
We think all these patients are classified as type 2 CRPS, clinically.

The factors for the excellent results were limited pain, limited Tinel’s sign, unchanged symptoms and no problems
related to psychological and social aspects. The operative findings clarify the conditions of injured nerve in most
cases. It is considered that operative treatment is also one of alternatives to type 2 CRPS. Therefore, surgery of the
causalgia for patients with the above factors should be performed with informed consent as soon as possible.

Key words : neurogenic pain (#H#EREARE), causalgia (77 F )L ¥ —), reflex sympathetic dystrophy (FEFHEAT MRS R +
v 7 4 —), complex regional pain syndrome (M&M:RAFTEMIE®RTE), surgical treatment (FHTEELR)

Address for reprints : Yukio Horiuchi, MD, Department of Orthopaedic Surgery, Kawasaki Municipal Hospital, 12-1 Shinkawa-dori,
Kawasaki-ku, Kawasaki-shi, Kanagawa 210-0013, Japan.
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Table 1 Gibbons’ RSD score

case allodynia Burning pain the others Total RSD
1 + + sweat, bone atrophy 4 possible
2 + + — 2 doubtful
3 + + swelling, cool, bone atrophy 5 probable
4 + + swelling, color change, cool, bone atrophy 6 probable
5 + + — 2 doubtful
6 + + cool, bone atrophy 4 possible
7 + + — 2 doubtful
8 + + — 2 doubtful
9 + + — 2 doubtful
10 + + cool, bone atrophy, thermograph 5 probable
11 + + swelling, bone atrophy 4 possible
12 + + — 2 doubtful
13 + + — 2 doubtful
14 + + — 2 doubtful
15 + + swelling, bone atrophy 4 possible

Table 2 Kozin’s clinical criteria

Table 3 TASP (CRPS type 1)

. vasomotor . tropic nerve Allodynia or vasomotor  other . ,
case pam instability swelling change RSD group case injury hyperalgesia instability disorder diagnosis
1+ + - + I (probable) 1 + + + — CRPS
2+ — - - V' (doubtful) 2 + + - — doubtful
3+ + + + I (definite) 3+ + + - CRPS
4 + + + + I 4 + + + — CRPS
5 + — - — \Y 5 + + - — doubtful
6 + + — - 11 6 + + + — CRPS
7 + - — - A% 7 + + — - doubtful
8 + — \% 8 + + — — doubtful
9 + — — — v 9 + + — — doubtful
0 + + - + I 10 + + + — CRPS
11+ — + - I 11 + + + - CRPS
12+ — — - v 12 + + — — doubtful
13+ - - — \% 13 + + — - doubtful
14 + - — — A% 14 + + — - doubtful
15 + — + + I 15 + + + DM CRPS
I, B N T RS R P HENRIELE, 2 “C#47z. Gibbons @ RSD Z 22 7VTld, probable 3 f,

P IVvHHEHRETRERZERETIEVIDDTH S,
L, #EBEEME) A FLX—DiREITCE
FHO PR ->TEST, ERVETVwBH00,
WAV RFESRSATHAAEEMIS 5, Bk 9E
1 BB % BF 2. 72 15 FEBIICAT - 7o FRHER D &
S DFEGIE 4HT L CBRIT OB WIELE & IgRRE R I

DWLTRER L 72,
S, Hx DFEMZEOBODREELE L TIID

possible 4 #, doubtful 8 ¢ & - 7= (Table 1),
Kozin® @ clinical criteria "Cl%, definite 2 #, probable
5%, doubtful 8 Bl TH -7 (Table 2). MWFEFEES
@ CRPS ¥ 4 7 2 DZWHEE 2B WTH CRPS L2
MicEszdbn 7Hl, FbLwbD 3 HlTHho
(Table 3).

G 3 DOBMEBEDORERIE, BOBDOOREH T
LITAB EIFIEBL T, LD T, &4 D%
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Table 4 Diagnosis & Result

case Gibbons Kozin IASP Operative method Results
1 possible probable CRPS neurectomy + graft G
2 doubtful doubtful doubtful neurolysis E
3 probable definite CRPS neurorrhaphy E
4 probable definite CRPS neurectomy F
5 doubtful doubtful doubtful neurolysis E
6 possible probable CRPS neurolysis G
7 doubtful doubtful doubtful neurectomy + graft P
8 doubtful doubtful doubtful neurolysis E
9 doubtful doubtful doubtful neurorrhaphy E
10 probable probable CRPS neurolysis, suture F
11 possible probable CRPS neurectomy + graft F
12 doubtful doubtful doubtful neurolysis F
13 doubtful doubtful doubtful neurolysis E
14 doubtful doubtful doubtful neurolysis F
15 possible probable CRPS neurorrhaphy G

BDH b 8 ik CRPS Tk W) 2 Eichks, L
AL, CRPS 71X CRPS OAJBEMED H 3 7 KEH &
CRPS WD LW SIEF OB DB DDRERE L TH

, BFTLD 2007 N — TRIDRERIBE L i—
ﬁ(hfhl&w ZEMhd ot (Table 4), L L,
doubtful (2235 Pl & Z VD WHIL- 7,

CRPS 2 WilZ, overdiagnosis L TTH FEIEET
L EMEEINTWS, CRPS & LTOBWNIZIFRE
T EDL, IS DEPLEREE T 3EFMOS
I MBOFMcRBEENT 5 2 LoV TE S iEFD
EENTOLARESEH 5. PR L S Iz
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¥EZ R % perineurial window 72 £d ZDFRE I - T
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(RSD) & L TOBZMICIZRRMEILH 2 b DD, Fiff
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Evaluation of Schwann Cell Viability in the Vitrified Peripheral Nerve

Yoshihiko Tanino, Yasushi Nakao, Harukazu Saito
Yoshiaki Toyama

Department of Orthopaedic Surgery, School of Medicine, Keio University

Yukio Horiuchi

Department of Orthopedic Surgery, Kawasaki Municipal Hospital

We have previously studied the viability of peripheral nerve cryopreserved by vitrification since 1999, and demon-
strated 10% of viability of Schwann cells in the cryopreserved peripheral nerve by the previous culturing evaluation.
In this study, we utilized nuclear activity to investigate the viability of Schwann cells. 1.5 cm of nerve segment was
harvested from the sciatic nerve in neonatal Wistar rat. Prior to the freezing procedures, nerve segment was
immersed for 30 seconds in FCS with a mixture of 25% ethylene glycol and 25% dimethyl sulfoxide at 4°C. Subse-
quently, nerve segment was dipped into liquid nitrogen, and then preserved for an hour. Ultra—thin section of the mid—
portion of the nerve segment was observed by light microscopy. The one evaluation involved immersing vitrified
nerve segments in culture dishes containing 2-bromo-5-deoxyuridine (BrdU) for one week and staining viable cells
with anti-BrdU immunoassay (N=10). Another method investigated continued production of proliferating cell
nuclear antigen (PCNA) in the nucleus by immmunostaining (N=22). The number of stained cells in the section
from the vitrified nerve segment was compared with that from fresh sciatic nerve segment by each method. The sur-
vival rate of Schwann cells was also examined by the previous culturing method (N=50).

The cell culture study indicated 14.1% of survival rate of Schwann cells in the vitrified nerve, but several survived
cells might be destructed by enzyme through the evaluating process. In contrast, anti-BrdU immunoassay showed
nuclear activity in 26.9% and anti-PCNA immunoassay in 26.4%. These higher surviving rates in the evaluation of
nuclear activity may be due to tissue assessment, not cellular evaluation using enzyme.

ity #HMERF L7 & SR R 2 BN ORERDS, tis-
sue engineering DEBLFELE k> TEL, INFT

JTEE D tissue engineering DESHIC L D, HBFEL T4, KEZ2EIGERISCTHMBE2ARL, Mg
gz A CEEBHEBEEET 2 EMEHKICE W T BEKEICE LR ER/RTS 72 M0E Lw
bEAEN-2OH B, ZDD, BEMIED viabil- I EMMi R, REMEHEBoRBEREFCIEHL,

i U & (&

Key words : Schwann cell (3 27 ~#fif@), peripheral nerve (GRIS#HE), vitrification (#° 7 A1t), cryopreservation (BFEHRFE)
Address for reprints : Yoshithiko Tanino, MD, Department of Orthopaedic Surgery, School of Medicine, Keio University, 35 Shinano-
machi, Shinjuku—ku, Tokyo 160-8582, Japan.
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Clustering of Sodium Channel in Demyelinating Rat Sciatic Nerve Following Gradual Elongation

Harumitsu Ichimura, Ichiro Abe, Yuki Hara
Akihito Tsujino, Naoyuki Ochiai

Department of Orthopaedic Surgery, Institute of Clinical Medicine, The University of Tsukuba

Leg-lengthening has been used for treating dwarfism and leg length discrepancy. In this treatment, peripheral
nerves are injured by nerve elongation. A number of studies have investigated the physiological and morphological

changes in gradual elongation of peripheral nerve. But there is no report about distribution of sodium channels in

nerve elongation. We investigated peripheral nerve injury after gradual elongation of rat sciatic nerve by progressive
stretching. Indirect nerve elongation was produced by leg lengthening at a rate of 3 mm/day by 15 mm (group of 15
mm) and by 30 mm (group of 13 mm). At the 7th day after leg lengthening was finished, electrophysiological proper-
ties of the nerve and axonal distribution of voltage-dependent sodium channels at Ranvier nodes was examined. In

control nerves, most sodium channels are localized to the nodes of Ranvier in myelinated axons, providing the physio-

logical basis for saltatory conduction. In elongated nerves, the amplitude of compound nerve action potential

decreased, and sodium channels became diffuse or disappeared in the nodes of Ranvier. These deficits were more

prominent in group of 30 mm than group of 15 mm. We conclude that diffuse and/or disappearance of sodium channels

plays an important role in the pathological changes of compound nerve action potential by nerve elongation.
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An Axonal Regeneration after Nerve Bypass Graft for Neuroma-in-continuity

Hidekazu Kawashima, Shinichiro Takayama, Masaya Nakamura
Yoshiaki Toyama

Department of Orthopaedic Surgery, School of Medicine, Keio University

Kazuo Hikosaka

Department of Orthopaedic Surgery, Tokyo Senbai Hospital

While end-to-side neurorrhaphy is commonly used as a new strategy for massive nerve defects unsuitable for con-
ventional nerve grafting, it can be applied to neuroma-in—continuity in combination with nerve grafts which bridge
over the injured segments using two end-to—side sutures. We proposed it as “nerve bypass graft” and reported that a
significant number of axons regenerated through the bypass segment when this method was applied to a rat sciatic
nerve crush/ligation model.

To investigate an axonal regenerating pathway through the bypass segment, we conducted the immunohistological
study.

Materials and Methods : Fifteen Wistar rats were used. The sciatic nerve was damaged by double ligation with 6-0
nylon sutures and subsequent crushing. This served as an incomplete nerve injury model. A bypass graft segment con-
sisting of 10 mm median nerve was bridged over the damaged site and sutured to the sciatic nerve proximally and to
the posterior tibial nerve distally in the end-to-side fashion. At the suture sites, perineurial windows were created.
Ten weeks after surgery, immunohistological staining of neurofilaments, macrophages and an anterograde neuro-
tracer : biotinylated dextran amine (BDA) was carried out. Pressure injection of BDA was administered to the sciatic
nerve 1 cm proximal to the proximal suture site at eight weeks after surgery.

Results : Many regenerating axons were observed in the bypass segments. Some axons were also found in the epi-
neurium proximal to the proximal suture site. Macrophages were seen around both suture sites, especially in the proxi-
mal suture site. These results suggest that the outgrowth of axons into the bypass segment took place not only at the
coaptation site but also at the more proximal site. At the distal suture site, regenerating axon could go through the
suture site without any significant impediments and join the posterior tibial nerve. Only a limited number of regenerat-
ing axons were labeled with BDA anterogradely. However, labeled axons were seen all along the bypass segment, indi-
cating that at least some proportion of the axons in the bypass segment was donated by the sciatic nerve.

Conclusion : The present study has proved that the nerve bypass graft provides a good axonal regeneration in the
bypass graft and the posterior tibial nerve, and also that there is an axonal regenerating pathway from the sciatic

Key words : nerve bypass graft (#8851 /X A¥E), nerve graft (F##ME), neuroma-in—continuity (FHEFIEMPEIEME), end to
side neurorrhaphy (UifHl$&4), nerve regeneration (FH#EFEA)

Address for reprints : Hidekazu Kawashima, Department of Orthopaedic Surgery, School of Medicine, Keio University, 35 Shinano-
machi, Shinjuku—ku, Tokyo 160-8582, Japan.
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nerve proximally through the bypass segment. Although clinical application of this procedure should be decided care-
fully at present, the nerve bypass graft can possibly give us an alternative strategy in the management of neuroma—in—

continuity.
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Successive Gene Delivery into Nervous Systems Via Retrograde Axonal
Transport Using HV]-liposome Method

Naoki Kato, Koichi Nemoto, Kyosuke Fujikawa

Department of Orthopaedic Surgery, National Defense Medical College

Gene transfer into nervous systems has enormous therapeutic potential in a wide variety of disorders and has been
performed in experimental animals using viral vectors such as adenoviral vectors, because of its high transfection effi-
ciency. However, viral infection—associated toxicity, immunological compromise (which makes repeated in vivo gene
transfer inefficient), and most importantly, deleterious side-effects, make its use potentially hazardous. Hence, there
has been a great deal of interest in the development of a more efficient approach, and in the achievement of safe gene
transfer (such as nonviral gene transfer). In this study, we evaluated the feasibility of gene delivery into nervous sys-
tems via retrograde axonal transport following injection of a nonviral HV] (hemagglutinating virus of Japan) -liposome-
DNA complex vector into an innervated muscle. Transfection efficiency was assessed by measuring luciferase activity,
and was compared statistically with that achieved using a liposome~DNA control vector. High luciferase activity was
observed in the injected muscle, the ipsilateral sciatic nerve, and the ipsilateral dorsal root ganglia on day 1 after gene
transfer. The spinal cord also showed luciferase activity, although this was lower than in the other tissues. On the
other hand, no activity was observed in the contralateral sciatic nerve or the contralateral dorsal root ganglia. In addi-
tion, we performed gene transfer twice, with a 1 week interval, to evaluate the feasibility of repeated therapeutic gene
delivery. Again, a high transfection efficiency was observed immediately, even after the second gene transfer, and
transfection efficiency was significantly higher at each defined time-point using the HV]-liposome complex vector
than using a control vector. These results indicate that this method could be used for repeated therapeutic gene deliv-
ery into muscle, nerve, dorsal root ganglia, and possibly spinal cord, without the need for a surgical approach, making
it well suited to clinical applications.
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ShFELIFEZO BV-URY —LEZHWTHRN &
TLEETEREMICHRANICEAL, Z0EBTD
PR X SRR O T EEA OB
W ERNEHET Z T\ RS L 720 THE T 5,

MRHLUHE

R 170~190 g @ Wistar R Z v F 150 L% Hy»
7=, 110 RILEETFEBAKREROERWFHE O - DI A
W, EBDH D40 RIGBETREDOKEY ARKNE LU
MMM L 2. 2 77— VEREARET
(80~50 mg/kg) BB T ZMARAK HVI-V R
VbR F—pLiFartn—LRr7y— LT
fESLL 72, HV] 2R ETICEBEF2HARAL Y L
VAR 8 —ZHREEHOEL 1/3 DFHANIC
27GHEZRAWTREMNICER LEA L,

HAREOERETH © 61 PEICx L HV]-YRY —4
Ry T =BT, QEZHLIRY —LRTF—
EHOCTEAZIT> 7, RiZEDI S 45 LI 1 EDO A
HEFEAZTY, A1, 3, 5, 7, 10, 12 HiK
HHR (B, LEmE THRIEMEE (DRG),
BH) O luciferase FHEEEZMEL 72 (BEAK L, 3, 5
Hn=8 A% 7 10, 12H;n=7). BHD 16 L
KW TIRFIEEAR 7 HEHIC 2 BIE DA % R
T, 2 BIEDEAR 1, 3, 5 HICEHEMBD lucife-
rase TEMEZHIE L CEFREA DFRIEIC D W T 7Rl
L7 QEIBOEA#% L H ; n=6, 2 BIHOEA 3,
5H:n=5). #ED 49 ILEAEIEAR 7 HEIC 2 [
HOBA®TV, KESEICBIT 3 luciferase TEE % Ml
EL7 (WEEA# 1, 3, 5, 7H, 2MEEAR 1,
3, 5 Hsn=7).

BEFRROBE HV-V RV —LR2 ¥y —%H
W AR, 20 PLIZD\> T ik X-galactosidase Bt %,
BD O 20 Lo I AEEBERELZT ST
B-galactosidase DFIA LR L, BETFHEDRERFT
fifiz T 7=

Plasmid DNA : & AR D F BHVFEMIZ 1d pcDNA/
GL3 luciferase plasmid vector (Promega, USA) %, &
6T FHE O REFMIZ & pSV-B-galactosidase plas-
mid vector (Promega) % H\ 7z,

BEFHAAL HVJ-U BY —ART7 ¥ —D{ERL
BEICHRE XN TV B HEICHE D TR L 271019,
FEREINL: 48 : 2 T phosphatidylserine, phospha-

[EA

- il

tidylcholone ¥ & U8 cholesterol % tetrahydrofuran " iZ
BALUYRY —AZ/ERIL 72, RIZ 5004 @ HMG-1
(high mobility group 1) & 200ug @ DNA % 200ul @
BSS AW TIEM R Y, THETTIERLZ 10mg
DIRY — LBV T v 7 AR & BEWAIIC X HE
DAEFHTYRY —L-DNA-HMG-1 #HEK % /R
U7z, ZHUCEIMEIRE (110 erg/mm?/s) ZERTICIT
WARME L7 HV] ERIBEE T HV-URY —&-
DNA BAEZEEL, ZoEE»S L a EFEY
BRI 0oz & > T free virus ZERE L, REICER X
7z HVJ- 9 R Y — L -DNA <7 & — 2318 [EIY
L7.

BEFHEAAARYRY -3 PO —A_o ¥ —D
fE8L: REEOFECEBEIC HV] 2A i fFE L -
YRy —L-DNA-HMG-1 HE&EZ 3 Y Fa— LA
75— LTHERALE,

Luciferase J&: D E R © SRS ERIE 7S
WWRFEFZETICEE LUBEL L 728 luciferase assay
system (Promega) ¥ X Uf Lumat LB9501 (Berthold
Technologies, Germany) % Fi\>C luciferase &1 % i
EL, THNICERRIEZMNZ 725 0% BEN lucife-
rase §EMEE LCFHOL 72, &HBOERRICE T3
luciferase JEMEIZFIgE L EERFEL L CEBHL,
two-tailed t-test % Fl L THEH WM 2T\, p<
0.05 THEEZHD L LT

X-galactosidase #ff : BfiFA, 4%, DRG, &%=
LU CEREML 4% PFA TREEZTT> 78, 37°CT
—WRiERREE L T 72,

TR A R - SRR TR 4% PFA T#
B E % 3 {7V, 30% sucrose T7 VA 70T 7
vavE 6 RET-> 2% OCT compound I AL
T—80°CIZHAE L7z, & OBFEEEAD S 20 um DY) R
PR b et iTo 7. 1 XL LT
800 f5IC A I L 72 rabbit anti B -galactosidase poly-
clonal antibody (Chemicon, USA) % iV, 2 K¥Fifkic
i 200 IR L 7= donkey anti-rabbit IgG biotiny-
lated secondary antibody (Chemicon) % f\>7z. FIRD
[F7E X DAB chromogen (Santa Cruz Biotech, USA) T
FEI¢, MEPEHE T ICEEL

& S

Luciferase J& 1% O & &3l : BETFEAZ T8
HIZBWTIZEAR 1 H, 3 HIZ 10° relative light unit
(RLU)/mg protein B L D&\ luciferase JEE % 3 o
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(a) (b)
{RLU/mg protein) (RLU/mg protein}
100000005 + F - 10000000
*k * k% *ksk
1000000 @ - 10000004
1000004 1000004 P
1000074 \ 100004 0T Gesssssessicl -
10004 3 1000+
1009 1004 B
1048 104§
1 . . , . e 1y T T : .
0 2 4 6 8 10 12 0 2 4 6 8 10 12
() (d
(RLU/mg protein) (RLU/mg protein)
10000000 10000000
10000004 4 *k Kk 1000000+
1000004 u ]
......... 100000 % s
..................... "
100004 F 0 T g 10000
10009 E o 10004 BT %, Yl iRy,
| OO—; 1004 B peecenesy
100 1048
1 T T T T T 1 ' T T T T T 3
0 2 4 6 8 10 12 0 2 4 6 8 10 12
#% p<0.01 i -
w1V J-liposome-DNA (repeated injection)
* p<0.05 wsoe | ipid-DNA (repeated injection)

NS no significant

e HV J-liposome-DNA (single injection)

K1 EALLHA (), EAHOME (b), BARD DRG (¢), FE (d) 2B B luciferase IEHEE
KOEHIEEAV-VRY =7 ¥ —% FoCHEEAE 7 HBICEFEA LD, KeKEfiday Fo—1x
77 —%HOTRU {EREALZHO, fiWKEfiZ HV]-YRY -7 -2 RO THAEEAD AR E T 8

DREFFVELEZ T

7o, ZOFAESES 8%, DRGIZBWTHRAL
H A% 1 H, 3 HIZ 10°RLU/mg protein BL_EDE >
luciferase VR 2 5o, BRICBS W TEETET T3
LODEAM 1 H, 3 HiZ 10* RLU/mg protein B £
B\ luciferase 1EEZ2 B O 7. 2 0%, SHBO
luciferase G IZRERFAICIR T LT 7228, 2 RIH D
HAIZE DHET 1 M EHAERO S luciferase 151 % 7
DBHEZLEWTER, Z2ITRII—DEWVICL 585
FEAGEBOBBIZDWTHE T 5720, SREICE
WTHV-URY —L_JF—Larbta—Lxy
% — O luciferase {EEZHB L= L 24, HV]-U R
V=R Y= HWEZ LIk D T RTCORETE
BEZL>TRVEBGETEAMNE LB L Z LB TER
(X 1),

FBEFEAL OO #EE, DRG X2 T
b AL & 512 luciferase IGHEZEIE L 7243, $XTD
A C 102 RLU/mg protein BL N C¢H D BB FDEA
RO NIRRT,

X-galactosidase Feth : HV]-V RY — AR T 5 —%
BREZRCIES U -8R (RIREERR) 2 6 Rl LR
¥, DRG, TR #E L (E@ZEL, B-galactosi-
dase DFEEEZRD B ETE (K2).

RS ERE CHV-V R Y - R ¥ —%TE
L HAOKEKIEICE VT DAB Itk h eI N~
SO E RO, FES L -BHAO LA
DERIZIE>THRL S BEMEZRD, &0 FHK
® DRG I B W TR ENBEC > Tuk
(%0 3).
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m%’&’ibﬁk%lﬂﬁ#%%w & FE AL
EPFRon, £ 7 HEToEREAIZ L > TH)
[F & Hﬁ@m‘ﬂg]\@’“%ﬁffﬁ% TEMTER, Z
DIERD & B 510 & *)Fﬁ;ﬁllﬂa‘ﬁ@ﬂﬁbf:%fﬁ
PHRETH B 2 L 2R 7= BRI
L HV]-D RY =L ¥ —iC J: Zﬂg]\&}hﬁ:&i: )~
D—ARI7F—DLDELBRLTCEEEEZ L TH
Mol b, TOHV-YRY =Ly -3k
TANVART F—DFTHRFICENEZRIF—D 1
DTH B EEZ LT,
LS RO OEIEFEAE, HH oM
#%, DRG IZ iﬁk#mwgn&#ot_&#QMn
BEERNLI-EZNELDO TR, XRHEREOMT
HHRAREZ N L TThbN A2 EdRENTz, Th
i& X-galactosidase R DEE, EA L =KD & 4
7%, DRG, &Hhi~ &8 CEBETFOREZRO-Z
EDSBMERT B EBNTER, BEWICHARIZA
75 —mRE5T 5 LKD) RELHBEEBANDER
TEAVARETH S Z Lid, EEEA DL IHREE S
%E%?%iﬁ&%ﬂ%%&%%gkﬁf,ﬁ%mm
BOTRELFF[EZEZIONS,

& B

HVJ-URY —LR_7 ¥ =% w3 2 LIk )R
HRANOFTHEIR AL E /i L 2B ETE ALY
MThsI L, EREAVERTH h THH RS
k) BEHIMORE L FHRBRETH B I L RIEEL

FRBROBETIGEICBVLT, ZOBEETFEIS
RIIEDLFED1OTHBEELLNS,

MHRIOREE, Wawe & TERLBHRIEAGT, B
R R I, KRS
AFEEFRMAREEFIGEY RTE—DEE
ARRKFREGEFRPRFRR R FIARY SHESE
BRI LET.
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Genetical Modification of Schwann Cells for Tissue-engineered Peripheral Nerve

Hirokazu Tochigi, Yasushi Nakao, Harukazu Saito
Mitsuru Ikeda, Yoshiaki Toyama

Department of Orthopaedic Surgery, School of Medicine, Keio University

Introduction : Recently we produced a tissue—engineered peripheral nerve by three—dimensional culturing of
Schwann cells using the centrifugation technique. /z vive study, we reported that artificial nerve induced an excellent
axonal bridge in rat sciatic nerve gap model. In order to induce axonal regeneration through the longer nerve gap, the
genetical modification of Schwann cells (GMSCs) was performed with encoding the neurotrophic factor gene using
adenoviral vector.

Materials and Methods : The primary Schwann cells were isolated from the 7 day old rat sciatic nerves and dorsal
root ganglia. Recombinant adenoviruses were generated : The neurotrophic factor cDNAs (brain-derived neuro-
trophic factor : BDNF and ciliary neurotrophic factor : CNTF) were inserted into the multiple cloning site of shuttle
vector pAd Track—CMV. The cDNA pAd Track-CMV was linearized with restriction enzyme and then mixed with
adenoviral backbone vector plasmid (pAd easy 1). The electocompetent E. coli BJ5183 cells were added to perform
electorporation, and recombinant adenoviral plasmids were generated in E. coli BJ5183 by homologous recombination.
The final adenoviral constructs (cDNA pAd Track—-CMYV pAd easy 1) were transfected into a packaging cell line (293
cells). Transfected 293 cells were harvested then the resultant viruses were purified by CsCl banding and then added
to the cultured Schwann cells for neurotrophic factor gene transfer. The rate of adenoviral transfection to the primary
Schwann cells was evaluated by GFP reporter using the fluorescent microscope. The morphology of adenoviral trans-
fected Schwann cells was also observed. The expression levels of neurotrophic factors (BDNE CNTF) and S100 were
analysed by Western blot.

Results and Disscussion : The rate of transfection to Schwann cells using the adenoviral vector was almost 100%,
and GMSCs showed the original spindle shape. In the Western blotting, the GMSCs encoding BDNF or CNTF indi-
cated higher expression of the neurotrophic factors compared to non-transferred control. The S100 expression was
similarly observed on gene transferred and non—transferred Schwann cells.
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Key words : Schwann cell (3 27 i), gene transfer GE{ZFEA), nerve regeneration (#EF4), adenovirus (75 / 7 A4
JUR), artificial nerve (AT##E)
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fac iz CEEFEAT 3.

K2 HOGEEMET OB TFEA Schwann fHfE
a [ ZIF 100% DHIfEICEIRFEARRD - (X40),
b : Schwann fifiEis, BETFEAR SHEIREEE L T/ (X400).

FREFVCREFLHREEDBOND 2 L 2#WEY
LTC&ER, SR, Zong 7Yy FRATHEOHHE
FEETED 5 EHMNT, #HET % Schwann I #
BRERTEBETOEALTRARZDOTHET L.
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f# 9 % Schwann #Ifgix, 4% 7 O# Wistar B
7 v PAAEMREE L T RIBRRARET L D BRI 7.
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Fra—-FLAFEEE? T/ 74 VR
(AdCMVLacZ) #5% v b+ Schwann SRl BT X
IEERLEDODBRMTHBY. o, 7794
VA RBRB OBEER % Schwann M2 AlfEEE % ¢
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Ac kb, 2l Ed 45 HFEBEMIZE Schwann #ifiZ
12 LacZ DFEBLDA & NFEENICHIEETH 2 LR
N, FEWFEVET T/ O AV RADIT ¥ b Schwann #H
BUCAREBEREFEEATLIHEELE L CEHTH S LR
ELTw3, SERORLDERICB VTS, TF/ 9
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% S100 EADHKBEEMEL Twa I EPHLM R
h, BETEACKL, filEEE2EC kb7t E
Z 7z, %72 Schwann fllE~DRBEYFIE Iz, B AELET
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AERIRRICIEA L 2B O L R— 8 —EIEFORBILH
BEICIHBERDN, 2 H~2 » HEA SN LHE
INTws, SERFELLLIIC, BEBALRILT
Schwann fIlEOBEEE 2 v Fa—L T 3 il AHET
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Causes of the Pronator Syndrome

Akio Matsuzaki, Etsuji Shiota, Kazutaka Matsunaga

Department of Orthopaedic Surgery, Chikushi Hospital, Fukuoka University

The author reviewed the location and cause of nerve compression in patients with pronator syndrome.

Patients and Method : The subjects comprised 72 patients who underwent surgical treatment during the period from
September 1998 to February 2003. The patients consisted of 14 males and 58 females, aged 18 to 87 years of age
(mean : 63.7 years). Pronator syndrome was observed in right-side extremities in 29 of the patients, in the left side in
25 patients, and in both sides in 18 patients. The location and cause of the nerve compression was investigated by exam-
ining surgical records and photographs taken intra-operatively. The level of compression was classified as follows :
Level 1-the level of origin of the humeral head of the pronator teres ; Level 2-the level of the bicipital aponeurosis ;
Level 3—the level of the peripheral region of the pronator teres ; and Level 4-distal to the pronator teres.

Results : Of 145 extremities for which carpal tunnel syndrorne surgery was performed, 87 cases also involved sur-
gery for pronator syndrome. The location of the nerve compression was at Level 1 in 35 cases, Level 2 in 89 cases,
Level 3 in 12 cases, and at Level 4 in 17 cases. 22 cases showed compression at one level only, while the others showed
compression at two or three levels. For the cases involving carpal tunnel syndrome, there was only one case that
showed Level 1 compression. In 89 limbs the bicipital aponeurosis was found to constrict the humeral head of the prona-
tor teres when the forearm was pronated passively. The causes of compression included : the pronator teres, the bra-
chial artery and venae concomitants, the trochlea of the humerus, the brachialis, the bicipital aponeurosis, tendionous or
aponeurotic portion of the pronator teres, and abnormal muscles and sublimis bridge.

Summary : 1) In all cases, there was compression at the level of pronator teres. 2) In 98.9% of the cases, the bicipi-
tal aponeurosis was one of the main causes of compression, due to constriction of the humeral head of the pronator teres
when the foream was pronated. 3) Abnormal muscles were seen in 21 cases and were a partial cause of pressure in 15
of these cases. 4) It was found that muscle contraction was closely associated with onset of the symptoms when the
source of compression was at the level of the bicipital aponeurosis. 5) Compression at multiple levels was observed in
75.6% of the cases, and this figure increased to 98.95% when carpal tunnel syndrome was included. 6) Surgeons
should suspect the possibility of nerve compression at the level of the pronator teres in failed carpal tunnel procedures.

i U & 2 EF & L URHE
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Experience in Treatment for Thoracic Outlet Syndrome

Hideki Okamoto, Yasuhiro Kubota

The Department of Orthopaedic Surgery, Foundation of Nagoya City Rehabilitation and Sports Center

We report the results of treatment for thoracic outlet syndrome (TOS) retrospectively from April, 1994 through
March, 2002. We used Tateishi's criteria for diagnosis. Forty—nine patients with 58 sides had nontraumatic TOS.
There were 22 men and 27 women. There were 22 right sides, 18 left sides and 9 bilateral sides. Mean patient age
was 34.6 years (range 13 to 65 years).

While 28 patients with 35 sides had traumatic TOS. There were 15 men and 13 women. There were 10 right sides,
11 left sides and 7 hilateral sides. Mean patient age was 32.2 years (range 14 to 63 years).

We performed quantitative electromyography according to Buchthal’s method for biceps (C5, 6 root), triceps (C7
root) and abductor digiti minimi (C8, Thl root) to determine the level of axonal degeneration.

The first line of treatment was conservative treatment, but for patients with severe TOS symptoms in whom con-
servative treatment was not effective, transaxillary first rib resection was performed. Anterior scalenectomy was per-
formed for patients with symptoms from compression or irritation of the upper or middle trunk. Surgical treatment
was performed on 27 sides. Of these 15 sides were nontraumatic TOS, and 12 were traumatic TOS. Mean follow—up
period was 36 months (range 7 to 97 months). Clinical results were evaluated by Minamikawa’s criteria. Minami-
kawa's outcome was excellent in 5, good in 6 and fair in 4 in nontraumatic TOS. It was excellent in one, good in 2, fair
in 6 and poor in 3 in traumatic TOS (p<{0.01). Clinical results according to Kataoka’s classification for the neurobun-
dlegraphy of the brachial plexus showed significant differences between type I and type II, and between type [ and
M (p<0.05).

There was more adhesion around the brachial plexus, scalene muscle and subclaviclar artery in traumatic TOS than
nontraumatic TOS. We interpreted that surgical results were poor in traumatic TOS because of these changes in the
brachial plexus and scalene muscle.
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Significance of Venous Anastomosis in Fingertip Replantation

Yasunori Hattori, Kazuteru Doi, Keisuke Tkeda

Department of Orthopedic Surgery, Ogori Daiichi General Hospital

Adequate venous outflow is the most important factor for successful fingertip replantation. The authors have
attempted venous anastomosis in all cases of fingertip replantation to overcome postoperative congestion. In this article,
the significance of venous repair for fingertip replantation is described from the results of 72 complete fingertip amputa-
tions in 63 consecutive patients. The overall survival rate was 88 percent. Of the 51 replantations in zone 1, 44 survived,
and the success rate was 86 percent. Of the 21 replantations in zone 2, 19 survived, and the success rate was 91 percent.
Venous anastomosis was attempted in all cases, but it was possible in 43 zone 1 and all zone 2 replantations. Postopera-
tive vascular complications occured in 18 replantations. There were 6 cases of arterial thrombosis and 12 cases of
venous congestion. Venous congestion occured in 11 of zone 1 and 1 of zone 2 replantations. In 7 of these replantations,
venous anastomosis was not possible. In another 5 replantations, venous outflow was established at the time of surgery,
but occlusion occured subsequently. Despite the demand for skillful microsurgical technique and longer operation time,
our results using venous anastomosis in successful fingertip replantations are encouraging. By performing venous anas-
tomosis, external bleeding can be avoided and a higher survival rate can be achieved. Venous anastomosis for fingertip
replantation is a reliable and worthwhile procedure.
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A New Reattachment Procedure for Fingers Amputated at the Nail Bed Level

Yuichi Hirase, Tadao Kojima, Keizo Fukumoto

Saitama Hand Surgery Institute

Toshihito Yamaguchi

Tokyo Hand Surgery Sports Medicine Institute

In this report the authors introduce new method for fingertips amputated at the nail bed level when the microsurgi-
cal anastomosis is hard to be performed.

“Graft on flap” Method : For cases amputated at the zone distal to the nail matrix, the amputated fingertip is
divided into two pieces which are the nail bed with bone and the soft tissue of palmar side. Only the nail bed with
bone is reattached to the proximal amputated stump of fingertip by the Kirschner wire fixation and the palmar side of
fingertip is made by some kinds of finger island flaps, for example, the volar advancement flap with V-Y plasty, the
oblique triangular flap and so on. Therefore, the nail bed with bone is combined with the finger island flap as compos-
ite graft.

Results - For 36 fingers amputated at the zone distal to the nail matrix, this procedure was performed and the
grafted nail bed survived completely in 25 fingers, incompletely in 4 fingers as the composite graft. However, even in
the incomplete survival case the nail bed surface healed with scar conservatively. Survival rate of “graft on flap”
method for the amputated nail bed was 80.5%.

Conclusion : Replantation surgery should be performed in all cases of amputated fingers if the patient desires it.
However, if the fingertip is amputated at the nail level, microsurgical replantation surgery is not always a reliable
selection for salvage. On the other hand, composite graft surgery is easy to perform but it is difficult to obtain success-
ful results. In order to salvage a fingertip that is amputated at the nail level, the author reports the ice-water cooling
method for nonvascularized composite grafts. This is a simple procedure, but not always successful in all cases of
amputation at the nail level. In cases in which the amputated fingertip seemed not likely to survive in spite of the ice—
water cooling method, the authors combined composite nail grafting and finger island flap for replantation. In these 3
years the author have performed salvaging surgery based on the indication described as above. Finally we found that
the ice-water cooling method had the better indication in children and the combining method of the island flap and the
composite graft was more reliable in adults cases.

Key words : replantation (Fi#£%), reattachment (FHE#), composite graft (A HLEBEME)
Address for reprints : Yuichi Hirase, Saitama Hand Surgery Institute, 1721 Ishibashi, Higashi-matsuyama-shi, Saitama 355-0072,
Japan.
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Results of Pollicization for Hypoplastic Thumb

Toshihiko Ogino, Masatoshi Takahara, Daisuke Ishigaki
Junya Sasaki

Department of Orthopaedic Surgery, Yamagata University School of Medicine

Miho Kitamura

Department of Orthopaedic Surgery, School of Medicine, Sapporo Medical University

Purpose : The purpose of this study is to report the results of pollicization for congenital hypoplastic thumb.

Method : Eighteen patients 23 hands with congenital hypoplastic thumb have been treated with pollicization and fol-
lowed up for more than 2 years. In these cases, the right hand was affected in 9 cases, the left in 4 and both hands in
5 cases. According to Blauth’s classification, one hand was grade 3, 11 hands were grade 4, 8 hands were grade 5, two
digits were missing in 1 hand and 2 hands were five fingered hands. Surgery was performed according to the Buck-
Gramcko’s method. The age at the time of pollicization ranged from 1.2 year to 5.8 years with an average of 2.4 years.
Centralization or radialization was performed in 8 hands before pollicization. Free skin graft was performed in 2 hands
during pollicization. Additional surgery was performed in 6 hands. Mostly it was performed to improve thumb position.
The follow—up period ranged from 2 years to 19 years with an average of 7.0 years.

Resuits + At follow—up, all patients could use the pollicized digit for pinch. Excellent pinch function has been
achieved in 16 hands, good in 4 hands, and fair in 3 hands. The percent pinch strength compared to the opposite hand
ranged from 25 to 93% with an average of 48%. Average active extension of the IP joint was —5 degrees and average
flexion was 42 degrees. Average active extension of the MP joint was —2 degrees and average flexion was 37
degrees. In 17 cases out of 23 cases, patients always used pollicized digit well in usual manner. Statistical analysis did
not show that the association of defect of the radius and/or preoperative contracture of the digits influenced the post—
operative pinch function. Satisfactory result was not achieved in the cases with residual radial deviation of the wrist,
five fingered hand, or preoperative syndactyly between the hypoplastic thumb and index finger.
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Key words : hypoplastic thumb (RHEEELAZ), pollicization (FBHE{LHT), radial deficiency (BRAIZIXRR)
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Nishi, Yamagata—shi, Yamagata 990-9585, Japan.
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Thumb Polydactylia
—Results of Long—term Follow—up after Surgery—

Shoichi Watari, Mitsuhiro Nakamura, Aya Masumoto

Department of Orthopedic Surgery, Prefectural Hiroshima Hospital

Over the past 30 years, the authors have analyzed the pathology of thumb polydactylia and established a definite
operative policy on each polydactylic type for performing operations. The major policy was to use unilateral nails and
phalanges and adopt a fillet procedure on the resection side. This policy has the advantage of not using Bilhaut’s proce-
dure in some multiactive types. In contrast, conventional Bilhaut’s procedure is probably superior for some proximal
phalangeal types in which multicomponents show the same size growth. Methods not reducing tissue stocks such as

Bilhaut’s procedure are important for maintaining postoperative results against postoperative hypoplastic growth.
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Excision of the Accessory Phalanx for Opposable Triphalangeal Thumb

Daisuke Ishigaki

Orthopaedic Hokushin Hospital

Toshihiko Ogino

Department of Orthopaedic Surgery, Yamagata University School of Medicine

Miho Kitamura, Takuro Wada

Department of Orthopaedic Surgery, School of Medicine, Sapporo Medical University

The surgical outcomes of excision of accessory phalanx for opposable triphalangeal thumb were examined. Fifteen
triphalangeal thumbs in ten children were treated with this procedure. The patients’ age at surgery ranged from ten
months to nine years and follow—up period ranged from two to 11 years. The involved thumbs were classified accord-
ing to Ogino’s classification. There were seven type 1 thumbs, seven type 2 thumbs and one type 3 thumbs. The aver-
age degree of lateral deviation of the TP joint was 33 degrees before surgery. At follow—up, no patients complained of
functional disability. Extension deficit of the interphalangeal joint was not observed in all cases and the average flexion
was 64 degrees (range, 35-90). The lateral deviation was improved in all cases except one, and the average degree of
lateral deviation angle of the P joint was eight degrees. Obvious lateral deviation was remained in three thumbs.
Residual deviation of the thumb had no correlation with the age at surgery or the type of triphalangeal thumb. Incom-
plete resection of the accessory phalanx was correlated to the residual deviation. Excision of the accessory phalanx
seems useful for treatment of opposable triphalangeal thumb. However meticulous and adequate bone resection,
secure repair of collateral ligament and internal fixation with Kirschner wire are required to ensure stable surgical
results.
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Soft Tissue Tumor with Bone Lesion in the Hand

Noriyuki Hashimoto, Kazuo Ikeda, Naoki Osamura
Norio Hagiwara, Katsuro Tomita

Department of Orthopaedic Surgery, School of Medicine, Kanazawa University

We reviewed 67 cases of soft tissue tumors of the hand in the last 15 years. There were 10 cases that showed bony
lesion in the radiograph, including 4 epidermoid cysts, 3 glomus tumors, and 3 giant cell tumors of the tendon sheath.
The bone lesions were located at the phalanx in all cases, not at the metacarplal bone. All epidermoid cysts cases
affected distal phalnx. Well-circumscribed lytic lesions were found in the distal phalangeal tuft. However, the base of
the distal phalanx was spared. Osteolytic change with an unclear margin was seen in one case with infection. All three
glomus tumors located at the subungual region of the finger. The distal phalanx under the nail was saucerized by
glomus tumor. The pressure indentation of adjoining bone was seen in 27.2% of all giant cell tumor of tendon sheath
cases (3/11 cases). They were located at the part of annular pulley in the middle or proximal phalanx. The tumor
extended from the wrist to the IP joint of the thumb diffusely in one case. The tumors could not be separated from
the FPL, as a result, the FPL and pulley were excised. After excision, tendon transfer and pulley reconstruction were
performed. In another case, the tumor was large, and it had invaded the adjoining bilateral digital neurovascular bun-
dle, the flexor tendon and proximal phalanx of the little finger. This finger could not be spared consequently, amputa-
tion was performed at the level of proximal phalanx. In the event that a case with the bone lesion is encountered,
reconstruction following excision of the tumors should be considered.
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Reconstructive Surgery for the Bone Tumor of the Metacarpal Bone

Kenichi Oe, Masaya Nakamura, Hirokazu Iida

Department of Orthopaedic Surgery, Kansai Medical University

Yoshitaka Minamikawa

Department of Rehabilitation, Kansai Medical University

The bone tumors of the metacarpal bone are rare, without enchondroma.

We have experienced two cases of recurrent benign chondroblastoma which occurred with left 5th metacarpal bone
of a 14-year-old (case 1) and of metastatic breast cancer which occurred with right 1st metacarpal bone of a 60-year-
old (case 2). We couldn’t choose the treatment method by focal curettage because a large area of the metacarpal bone
damaged due to the recurrence in case 1 and the metastasis in case 2. Therefore, they were treated by en bloc resec-
tion and metacarpal reconstruction. A free autogenous iliac crest bone grafts were used to reconstruct the metacarpal
bone and the bone grafts were transfixed with plate and screws. They remain free of recurrence and keep their quality
of life, so we should like to make its report together with some literature consideration.
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Clinical Pathology and Therapeutic Results of Neurinoma which in the Upper Extremity

Katsumi Takase, Kengo Yamamoto, Hiroaki Matsuoka
Oharu Tanaka, Hideshi Harada

Department of Orthopedic Surgery, Tokyo Medical University

The therapeutic results of neurinoma are rarely discussed, because postoperative neurological deficits are not seri-
ously. We evaluated the therapeutic results and clinical pathology of neurinoma in the upper extremities.

We have performed surgery on 20 patients with neurinoma of the upper extremities since 1990. The patients con-
sisted of 10 males and 10 females. Their mean age at the time of surgery was 46.7 years old, and the mean duration of
symptom was 43.1 months. The one patient had multiple neurinoma with the radial nerve and musculocutaneous
nerve. The other lesions were solitary. Seven patients had neurinoma in the median nerve, 4 in the ulnar nerve, 4 in
the radial nerve, and 1 in the digital nerve. The origin of the lesions were unknown in three patients. The postopera-
tive follow—up period ranged from 6 months to 5 years and 8 months (38 months on average).

The initial symptom was an indolent mass in 18 of the 20 patients. None of the 20 patients had motor paralysis. The
Tinel’s sign was positive in 16 of the 20 patients. The tumor could be enucleated from the affected nerve in all the
patients, and none required reconstructive surgery. Decreased muscle strength was transiently observed in 4 patients
with the lesion in the radial nerve postoperatively, but it recovered within one year. On the other hand, sensory distur-
bance was observed for a short duration in 5 patients with the lesion in the radial nerve, 6 in the median nerve, and 3
in the ulnar nerve, whereas numbness remained even 3 years after the surgery in one patient with the lesion in the
digital nerve. No recurrence was observed at the final follow—up time.

The symptom concerning about neurinoma of the upper extremities is mainly a tumor mass, even though the dura-
tion of the symptom was usually long. The postoperative functional results were favorable, suggesting that the enu-
cleation of the tumor mass in the early stage is an efficient procedure to preserve neurological functions without recur-
rence.
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Using Calcium Phosphate Cement for Treatment of Benign Tumors of the Hand

Koichi Narikawa, Osamu Kisanuki

Department of Orthopaedic Surgery, Yoshimoto Orthopaedic and Surgery Hospital

Hiroshi Yajima, Yoshinori Takakura

Department of Orthopaedic Surgery, Nara Medical University

Background : Benign tumors of the finger are usually treated by curettage and autogenous bone grafting. Patients
occasionally complain of pain at the donor site, so we investigated injecting calcium phosphate cement (Biopex®, here-
inafter “CPC”) into the bone defect site after curettage in 14 benign tumors in 10 patients, and obtained excellent
results.

Patients and Methods : Subjects were 6 males and 4 females, aged from 13 to 59 years, mean 30. The 14 tumor
sites consisted of 2 in the middle phalanx, 7 in the proximal phalanx, 2 in the metacarpal bone, 2 in the lunate bone,
and 1 in the scaphoid bone. Tumor types were 7 enchondromas (11 sites), 1 giant cell tumor, and 2 ganglion cell
tumors. Four cases associated with pathological fractures ; all found in the proximal phalanx. The period from fracture
to surgery was 5 to 35 days, average interval 17. The surgical procedure was curettage followed by CPC injection into
the bone defect site. In postoperative therapy, a bulky dressing for 1 week was applied in all cases, followed by active
motion for patients without fracture (6 cases) and a range of motion exercises after 1 to 3 weeks of the splintage for
patients with fractures (4 cases). Postoperative observation period was ranged between 5 and 24 months, mean
period 10.

Results : Postoperative pain disappeared in all cases, and patients regained an almost full range of motion. The
period for bone union in fracture cases was between 2.5 and 5.5 weeks, mean 3.8 ; no refracture was reported. Plain
radiographs showed that the radiolucent area between CPC and the cortical bone had disappeared in all cases. Addition-
ally, apparent cortical bone remodeling was revealed in 2 cases, and the shape of the digital bones was improved. Bone
union was confirmed in all cases associated with fracture. Furthermore, although follow—up periods were short, no
patient developed new tumors.

Conclusion : CPC injection into the defect site after curettage of a bone tumor is an easy—to—use method because
the material is liquid ; and after 1 week its strength exceeds the compressive strength of cancellous bone. Thus, a frac-
ture site is stabilized from an early stage allowing for shorter external fixation periods.
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Nail Deformity in Cases of Replanted Digits of Finger—tip Amputation at the Nail Matrix Level

Atsunori Sumita, Genzaburo Nishi, Kyoji Tago
Daiji Tsuchiya, Yuka Mukofujiwara

Department of Orthopaedic Surgery, Aichiken Koseiren Kainan Hospital

This paper presents clinical findings regarding nail regeneration in 17 replanted digits following finger-tip amputa-
tion. The patients comprised 12 men and 4 women ranging in age from 18-57 years, and all of the digits in this study
had undergone-crushing type injury. According to Ishikawa’s classification, 10 digits were amputated in zone II and
the other seven digits in zone Ill. The degree of injury comprised partial excoriation in four fingers and simple contu-
sions in 13 fingers. The nail matrices that were torn in the proximal nail fold were replaced and those with laceration
were closed with 8-0 absorbable suture using an operating microscope.

The regenerated nails were short in length in nine fingers, narrow in width in eight, and were hooked in 15 fingers.
Split nails were observed in three fingers, irregularity of proximal and lateral nail fold in 11 fingers, atrophy of lateral
nail fold in nine, atrophy of pulp in four, and longitudinal horizontal furrows were present in 12 fingers. As a result of
investigation, we found that the nail deformities were related to nail matrix injury and atrophy of the finger-tip.

Fairly normal nail regeneration in replanted fingers following amputation at the nail matrix level can be achieved so
long as the injured nail matrix is restored precisely. However, irregularity of proximal and lateral nail fold was
observed in a considerable number of patients, and therefore it is important to precisely restore the nail fold as well as
the nail matrix. A deterioration of cosmetic value of the finger—tip in addition to nail deformity results from atrophy of
the lateral nail fold through the pulp, and accordingly, it is also critical to suture as many veins as possible to prevent
circulatory disturbance.
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Abrasion Injuries of the Dorsum of the Finger

Goro Inoue, Takaaki Ohmachi, Kenichi Hirano
Kei Sugawa

Department of Orthopaedic Surgery, Toyohashi Municipal Hospital

Fifteen patients were treated for avulsion—abrasion injuries of the dorsum of the finger following motor cycle acci-
dents or saw/plane injuries. The proximal interphalangeal (PIP) joint was injured in 8 cases and the distal interphalan-
geal (DIP) joint in 7. This injury was divided into three stages depending on the extent of tissue loss. Stage 1 : loss of
skin only. Stage 2 : loss of skin and extensor tendons. Stage 3 : loss of skin, extensor tendons, and bone from pha-
langes including the PIP and/or DIP joints. There were 2 cases of stage 1 injury, 3 of stage 2 and 10 of stage 3. Stage
1 injuries were treated by the application of a flap ; regional flap or arterialized venous flap. Eight patients with stage
2 and 3 injuries were treated by flap coverage and tendon reconstruction using a palmaris longus tendon. Four of 5
patients with stage 3 in which loss of joint surface was more than 30% were treated by flap coverage and arthrodesis
of the involved joint. The remaining one patient who was 8-year—old boy with loss of 50% of the PIP joint surface
was treated by tendon reconstruction and joint reconstruction using a osteochondral graft from the capitate.

Results * 4 patients treated with arthrodesis obtained solid bony fusion. In the remaining 11 patients, an average
gain of the involved joint motion was 83 degrees of the PIP joint (6 cases) and 20 degrees of the DIP joint (5 cases).
We believe that one-stage repair of skin and extensor tendon defects using the flap and palmaris longus tendon graft

may produce a good result in complicated finger injuries involving loss of skin and tendon with expose bone.
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Evaluation of Vascular Supply to the Carpal Bones with Dynamic MRI

Yuji Takahashi, Susumu Tokunaga

Department of Orthopaedic Surgery, School of Medicine, Chiba University

Tomoyuki Rokkaku, Satomi Ohfuchi

Department of Orthopaedic Surgery, Chiba Municipal Hospital

Shinobu Saito

Department of Orthopaedic Surgery, Joto Shakaihoken Hospital

All though vascular supply to the carpal bones has been evaluated with T1-weighted MR imaging, a technique for
determining the actual blood flow is still not well established. In the present study, we assessed perfusion of aseptic
necrosis (AN) in a carpal bone and of scaphoid nonunion, compared with normal carpal bones using gadolinium-
enhanced dynamic MRI.

Five normal subjects and ten hands of nine patients with skeletal abnormalities were examined using T1-weighted
spoiled gradient recalled acquisition (SPGR) sequence with gadolinium (Gd)-DTPA enhancement (0.1 mmol/kg
body weight). In the normal subjects, regions of interest (ROI) were set at the lunate, the scaphoid and the distal end
of radius. In the patients group, ROI were set at the AN portion or the scaphoid fragments. Then, percent enhancement
as a function of the time after the injection was calculated as the percent increase in signal intensity (signal intensity
ratio ; SIR).

In the normal subjects, all curves for SIR versus time showed an initial rapid rise after intravenous injection of Gd-
DTPA, and gradual decreased thereafter. Three types of curves were noted from the abnormal bones of the patients.
One type showed a larger peak value when compared to the same curve for the normal bones, the second showed rapid
onset with a gradual increase associated with strong enhancement, and the third showed a gradual onset and increase
without having a peak with a weak enhancement. The results indicate that variable vascular perfusion patterns must be
taken into account the region of low intensity on T1-weighted MRI. On dynamic MRI, some regions of normal intensity
on T1-weighted MRI showed the same curve pattern as the region of low intensity. This suggests the abnormal perfu-
sion cannot be evaluated with conventional MRI.

The present study demonstrated the possibility of quantitative direct evaluation of vascular supply to the carpal bones
with dynamic MRI, and which may be useful in selection and prognostication of more suitable treatments.

Key words : dynamic MRI (¥°1 + 3 v 2 MRI), carpal bone (FHE), vascular supply (IMMIREIFE)
Address for reprints : Yuji Takahashi, Department of Orthopaedic Surgery, Chiba Municipal Aoba Hospital, 1273-2 Aoba—cho, Chuo-
ku, Chiba-shi, Chiba 260-0852, Japan.
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4 4 F, b 26~38 B (¥ 343 %) T, BiRE, MREEL, BEECEOVWINRY time-
B - FRE R APRE R 2 F, AREERE SIR curve {2 BT, EHEHEERE, 2BRArb B
F, ZHBBEEL1IFTHo . DTE— 7 L 7 BEE L T o7z (8 la~c). SIR
3) AHRE R BEET DE—JEPEY—JIET 2 ETORHE, BLUIL
B2 Bl 2 F, FHb20~21 & (T 205 R) T, EBYOEERIEFICLIDELEETH oD, H—
WINLERICBITLEITTH -, FORTIIARE, AREEC, BEEMEHOMIC:
a. ARE b. FHRE c. BEE
03 03 0.35
0.25 0.25 0.3
0n | oz | 0.25
0.15 0.15 | o2y
% % %0415 F
01} o1 1‘“ o
0.1 |
0.05 | 0.05 |
0.05 -
o — = om—
200 400 600 800 1000 200 400 600 800 1000 0 '7J ) 4('); i '5078607 zoo
005 Time (sec). 0,05 Time sec) 0,05 Time (sec)

1 Time-SIR curve
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=1 #EFICEITS dynamic MRI

SIR D44 peak f#
(mean peak SIR)

SIR %% peak fHIZET 2 £ TD
P (mean T)

mean peak SIR/mean T X 100

HIRE 0209 (0.136~0.291 5 SD 0.060) 222 sec ( 90~285 ; SD 79.7) 0.094 (0.048~0.259 ; SD 0.085)

FHRE  0.229 (0.136~0.352 ; SD 0.088) 234 sec (180~285 ; SD 45.7) 0.098 (0.073~0.146 ; SD 0.034)

BE 0.208 (0.164~0.296 ; SD 0.055) 243 sec (180~300 s SD 58.5) 0.086 (0.055~0.164 ; SD 0.048)
= = =
[9p] 4p] n

B EE#E EHEH
Time Time Time
a. Type A b. Type B c. Type C

2 Time-SIR curve M 3% —

TNOEBRLEERD ko (F D).

2. RBEE

Kienbick Ji5% 2 D FALE D AN, AHREHBEHIIC
BT, TI MFARDEETIHTIE, 32037 —08
BOOLNT, BEREFEARELR curve TEH REWLE—
JEZRTHO, BBZIE ) OBIHEL TnE
EERLBENL D, BEOPIIb B o/ FE—
JRMZFTIHEML CHEEEPROFVDHD, &8
FELT, Z0ZFNk type A, B, C, & L7% (K 2a~
o).

k7, TIBAGRTESTHENERTH D ks,
dynamic MRI C & f%{5 548 & @ U time-SIR curve %
AT ERALDSERE L, B MRI & CIIEE S G2 Wi
B2RL Tk,

BUT, REBVRESAZERT S,

FEFI 2 1 48 5%, B Kienbock 3% (stage MA), T1
BRGICEB T 2 ARBOEERER, WL —2EE
FT» > /2. Dynamic MRI T time-SIR curve iZ,
BRI b EBor g E Y= B Z TNl <
WY type C ThH-7 (K3). BEERBBEVDMELT
W, FREERTH S,

FEB 7 0 38 Bk, M. SLE WL A7 uA F2RR
FTH 5. T BRI THREEDLE i &S 5480% 3
&7z, Dynamic MRI 2 fif7 L 7= £ 2 5, R IE208%
L EXSDOBEDEIEL T type B THo7 (M

2
1.8 |
1.6 |
14 ¢
1.2 f

1l
0.8
0.6
0.4
02 |

.
e

Time

SIR

K3 fER2
ZAE, FEBRIEE Y-,
HRE D type C D curve #7R7,

4),

FER 9 20 %, Bk AHREHREIET. EEFERICT
ZGL, MEZZS L P3Ny, ZER4 2 A
R CUBREN Z 7. T TR CIa B B % (E
5, BB MEEE %R L 7. Dynamic MRI TI33F
fir, BAER & OEFNEIRL, TNLF N type AT
Hotz (K 5).
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4 BT '
®5 %EH9
KRB R, AREIEER S g v
5, SRS type B 0 fl, B S tpe A O
~ curve 7Y,
curve R,
=2 JEHH MRIFTR—%&
R R T1 3EFAEFT A, dynamic MRI Fr1 &,
FEBI 1 30 % Kienbock i (IIB) RWEAE—LIEES Type A
EF 2 48 B Kienbock #§ (MA) NEH—R{EET Type C
JEF 3 17 & Kienbdck #F (IIA) WIRH—Z{EES Type A
EF 4 17 Z Kienbock % (IIB) AREEAIIMEES Type A
EF 5 26 & AREEREEETR  ARTE—REES Type C
R 6 37 4 ZABRMBEER  =AEdRicEEEE Type B
ER 7 38 & AIREEEEERE  AREEMEIEE SR Type B
FEFlS 36 & ORREEBMESSL EB0MICEERE, RMENEEES B Type A, EAIE © Type C
EEle 20 B smiREREE BMERIMEES, ENERIEEES B, EfERED Tpe A
EH10 21 B siREREE AN EROMEES, BUEBRIZEES EMER  Type C, BEBAEH - Type A
2 2 WO %, Z Uk BP0 ST O R I oM

T1 BB TOEES L3, BHEERDET & Kk
LTW3, 207 OREHEFIS E IR RE
BEET S EEZ 605, MR ER L EBER D RR
S, AREEEIEIC B TITbN T, &
5903 T1 BFHEIC BT 2 EESE, BB AT
BRI BT CIRE L 7B TRz S - 302,
RSB ALEBI ML D TR % ¥ 72 LTV B8Rz Ic —3K L
TOHERRTWS, £77, @501 T1 MG &
BEEr2 R TEEEELS, WX ) HEkEnE
Lo Tl A2ZERREL .

Schmiedl 52z X #LiE, EFHEMBICE T 5 dynamic
MRI O ¢ time-SIR curve 13, 287237 H L3 h B30

Bt ~OWME R KT % L XT3, Cova 5V1EA
R % F v 7o KRB B BEBEFE € 5L dynamic MRT 12 &
5 EBENIIROFME 2T >CE D, dynamic MRI TD
time-SIR curve &, HEAERNMITR % o 2 B4EA M
MOBERBRIEIEFICE CHBELTw s LG L7

BlE%EE 2T, 5B 42 dynamic MRI TH 7%
time—SIR curve D 3F — %2 FfliT % &, type A XE
BEA D MR DOBENN, type B IXBHEA~D MDA
R LT ISEN T 2 0R8E, type C XM DA
WELWIREETH B LHEHI I NS,

T1 58344 & dynamic MRI O R.% FEE 9% & (&
2), T1 WFABRCEES %2R L Td, dynamic MRI Tt
B2 % 3O time-SIR curve D7%% — X type A, B,
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CHBEEL, FEIERMREEOFET S I LR
BEh, iz, TIRAGRTCEESZRLTYH,
dynamic MRI TIZEEH] 2, 5 2k <{ 10 H 8 &
SR OB (type A D L IF B) 280, MEOFHA
RN TwBE EEZ SN,

FRREERBO 4 FER T, T BRBTSHES 25T
AL L RIEE 2 R T HMOTE I ROI 2 REL 2 &
5, fEFR, 9, 10 D 3IEFITIX, FRFERTH
f7 T % dynamic MRI CIHEEAN RO (type A) %
F, T1 MIFER TRIBEINERVWEEDOH 2 2 L8
R E NIz,

S & &

FREIZW L dynamic MRI % #E{T L 7=,
1. EEHITIE—E L REBRIRME L,
2, REZEBETLFRBOEEHRICIIRL S35

DY A THEEL, T BREROFRTETRE LD
BRI D R oz,
X ik

1) Cova M, Kang YS, Tsukamoto H, et al. : Bone marrow perfu-
sion evaluated with gadolinium-enhanced dynamic fast MR
imaging in a dog model. Radiology, 179 : 535-539, 1991.

2} Schmiedl U, Moseley ME, Ogan MD, et al. : Comparison of
initial biodistribution patterns of Gd~DTPA and albumin- (Gd~
DTPA) using rapid spin echo MR imaging. ] Comput Assist
Tomogr, 11 : 306-313, 1987.

3) EEME, ETME, BNEM 130 MRLCTHRIEE
SHEEE 2T 5 KRB EFEEILE 0BRSS, EEERE
RE  RFMERBREEIEIRE R AT AT 4 FEMARE
& 71, 1993,

4) FEHEE, HEER EREE— 30 HRERREER
FERED MR B & AR O B ES. Hip Joint, 18 © 182-186,
1992,
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Measurement of the Scaphoid Hump and the Relationship between Scaphoid
and Lunate by A Hand CT

Keisuke Adachi, Toru Endo, Akihiro Nagamachi

Department of Orthopedic Surgery, Mitoyo General Hospital

Natsuo Yasui

Department of Orthopedic Surgery, School of Medicine, The University of Tokushima

Hiroaki Takai

Department of Orthopedic Surgery, Kaminaka Town Hospital

We measured normal scaphoid humps and the relationship between the scaphoid and the lunate in normal hands
using a new method of longitudinal computed tomography of the scaphoid (A hand CT). Thirteen normal scaphoids
were measured. A target sign indicating the accurate longitudinal scan of the scaphoid was obtained for each scaphoid
on A hand CT without any position adjustment after scouting. Scaphoid humps were assessed by two techniques ;
dorsal cortical angle, and height to length ratio. Data were expressed as mean=standard deviation. Dorsal cortical
angle was 140.3%£7.1°, scaphoid length and height were 26.0%2.1 mm, and 13.6==1.3 mm, respectively, and the height
to length ratio was calculated as 0.52+0.04. The relationship between the scaphoid and the lunate was also measured
by two techniques ; proximal scaphoid lunate angle (65.7+8.5°), and distal scaphoid lunate angle (26.0+£10.6°).

A smaller degree of standard deviation was shown using A hand CT for the various measurements than in previous
reports. Thus, we judged the A hand CT technique to be a highly reproducible and accurate method for taking longitu-
dinal sections of the scaphoid.

" PHIRERSOMEICHVWERTSH S 2 L 2IFFOR
oo HE LY, 4E, A hand CT ’a’:ﬁﬁbw’cIE%"

Fox FEEICEAAREICERRERE CT B%25 5% K& humpback DEHAL, B & CBHE X BAREIC
- Sk (A hand CT) 2ERELAREBEITO % scapho-lunate angle IZEH h 9 2 HIRE, ﬂHkmO)

Jll]

Key words : longitudinal computed tomography (Efili CT &), scaphoid (/#IR#&), humpback (EAI™M)
Address for reprints : Keisuke Adachi, Department of Orthopedic Surgery, Mitoyo General Hospital, 708 Himehama, Toyohama-cho
Mitoyo-gun, Kagawa 769-1601, Japan.
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1 Dorsal cortical angle (DCA), proximal scaphoid
lunate angle (PSLA) & distal scaphoid lunate angle
(DSLA) DMl
@ MR BEMBE R E OBR,

@ MR BEBE R E OB,

® : BIRE &R,

Q@D %3 A a% dorsal cortical angle (DCA), @©
L@ D% ¥ B % proximal scaphoid lunate angle
(PSLA), @ L @D %3 y % distal scaphoid lunate
angle (DSLA) & L7z,

ArEBIRIC O EFTRIL 2D THE T 3.
HRREHE

WRIFSERE B 280 A hand CT %17 7EH
OREBIFMRE 136 13 FE2HRE L HBHIZE
P12 B, T 1 FlThHo7z, ERIT 12~68 BTE
211 THot,

Fea MEZE L7 A hand CT & IFEHE 2 BRI L
Ml O R, TEOBREE ZnFhadb e E=AH
20K %, INEBEEERRE~AZEE LB E 2
D CT 28T 2 HETH Y,

ZOEREFFELY Y P =2 BT AT A RIE2
mm, XD 2mm THEE T2 L 7~8 274 ADRHRE
EHiEiEIE N3,

INHIEDEDTO3IEBIC D ZMEL /-,

1) A hand CT DIERENE : IERE & RHIRE R il &
PR SN L FITHE SRS target sign® 28, scout
view DIRFER M OBHRELTI 2L 1 ED
W TELNG D,

2 Height to length ratio (Ht/Lt ratio) DFEIJFH:
@ HREERLE OBR.
@ : @izt 3 EAR,

2) R E humpback DEHEI ¢ A hand CT TE 5
Nl ERED 5 b REDO R 5 4 2% v Bain
DEEVIZHEL dorsal cortical angle (DCA) (K 1) %2+
BIL %, FrREs (H), AREE (L) 23R
height to length ratio (Ht/Lt ratio) (X 2) Z2E&H L 7=,

3) ARkE EHREOMEBEREGOEE A hand
CT THE & NS HREEBR D 5 & BREHM B D
A, HRMESESROEBRICERENI AT A2
EUCo2 ArESErEmAREHEEREE Lz,
512 DCA DM OE, A L 7 ArR B EEE K
BogMe ARGEMHSR L O % TA% proximal
scaphoid lunate angle (PSLA) & UCEHAIL 7z, & 7:4%
REBMEFAEREOERE AREESmE D2 TH
% distal scaphoid lunate angle (DSLA) & LCEHAIL 7=
(K 1).

FHAS SR Py SRR E TR L,

& g7
1. A hand CT DIFHEM:
13 [AD A hand CT 2T scout view DRI AL

OB EZITS 2 L {HRBD target sign 55
SNz,
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%1 A hand CT vs. Bain et al.

A hand CT Bain et al.
DCA 140.3+7.1° 139£25°
Ht 13.6x1.3 mm 13.61.7 mm
Lt 26.0+2.1 mm 22.5+t2.9 mm

2. FHIRE humpback DEHEI

DCA % 1403%7.1°TH - 7=, AHRERIZ 26,0121
mm, FREEIZ 13613 mm THo, Ihs kb
BH X 1l Ht/Lt ratio 13 0.521+0.04 TH o7z,

3. FHRE & HRE DO AEBIfROFHI

PSLA iZ 65.7£8.5° £ 7z DSLA i1 26.01£10.6° TH -
7.

% =

FRHIREBE 3 RITMICEMLRTEEZ LTws I &,
SRR EREDERE, RRELL—BLLwIlbd
hEME X SRECRETOZE, BEAOHER
humpback ZEOHEVRHELH L H B, Lo LA
F£TR, ARE CT REW&EZFAL Zh oA REF
WoHXMAEPEXE TSI LomMEDALN
V0 SpRE CT BB OB 711X Bain 5,
Sanders® ¥ 7= A CIRIBEH 5P OFENH B, Lol
Sanders, FEE S O TR IFEICAIRE REIW &2
BoNpEPIEREEINTE S TAMRERE CT I
BEEERL T ET I E EE o T, 20
7= InsDFHELE A hand CT 2 REIFEROBIRE,
THEECDEHK T LI TE R ok —H,
Bain 5B OBEHETE N ZAREREE CT
BEHOARER, AREE 7 DCA ZFHAIL AR
BRI CT Wis EBNASHE IO TRVGEY. A
hand CT & & b & & N7 FHHME % % © DG & i L
TH (F ). TTRREEEFEE, FEBEELD
4 DFAMEZ Bain 5 Db D LIZIFEKOBERT
Hot, L LAREEIZA hand CT Tit 26.0£2.1
mm {23 L Bain 543 225+2.9mm MEL, HALD
EHEIS Bain & OME L DV FHT3mm HEHEVD
DEZoT, BE, RHREEITICNT 2 NEFEM O
2T IHIEE 22~24mm 2B IRT2HBABLWER
bis, EI AN Bain 5OHEPSTELE0RDD
JEFIT screw ZSFHIRBE2EW T2 iR, Heo
WE L AR E R A EERERD & 13T AN

D\)%l

I - fill

BT WEAI I, ZOEEE LT Bain 507
T CT 2458 L 2 BROEBEIHRE DEOEH
EHL TWRWIEDAROEBHENGHHIENTES
T, EBROMREEL D E LTI N0 & HEH
ENs, I LIHREREWEPERCE L NLE
> D FEIIZ Bain & DIRIE L 7z target sign Z 2 5% &
A hand CT Tt 13 B2 DIBES T scout view DIRES
1%, AR O 2T D 72 { target sign 2%
BonTws, IS 595 EA hand CT DFEHE
B, Tt “IWHAHEE SR & Bain 5 DXL
DX EBZREEMZP KL TWE EEZTL L
THH9,

I SIZAHREER, DCA OFHICEVTA hand CT
Tk Bain 5 D FIRICHEREBERBEVLEFTINHE L
7otz Bain 5 DFETIRERREOICHER TE LR
B, B1HPFEORMEZMREORME LTCT 2K
FLEoicRL, RETREERDIERTE2 “HHE
BHgZ AR 2EERL LA 0REICX2ELR
(R DEBICECERESESN LD EEL LN
%, A hand CT i Bain &5 D5 E X D IRREICA
WEBOREICH->7% CTWERPEBoNE HETHS L
EIbN5,

ek, MIREEH CT BRI SIESBITH 5\ 1%
BRADERNZZHICLAMAIN T ARd -,
N IERE R B R RS S Z L PEBE Tl oz
i FOBHO 1 DikHITens, L LEERE
FERBES BB L ik iud Z OF AR
WEBRICIEART 2, RADEZ LA hand CT 32
TG SN FRICER S & X D) IR, BB IR
BRUMWGIELNS I Ehbhot, 51, BRE
BB 2 EREHES ARE L ARE O EREFRD
IS ST B ENTEBEEZ NS,

&

A hand CT % W IEH FAHRE humpback 8 & O
FHRE HIREOMBREREZFHAIL 2. fEROTEICH
R L&) IERE, BEEICARE R CT BiEsEohns,

X Bk
1) FEEN, ZHEL BHEW: FAREERCBTLE
B CT OB AM—%i7 2B (A hand CT) OFA—,
HF2EE, 19 : 41-45, 2002
2) fEERERA, EEEEE, BEET Eh FEMIcBY2

CT ik - FARWHREE., BIESMEL 49 1 1296-1299, 1998,
3) Bain GI, Bennett JD, Richards RS, et al. : Longitudinal com-

=4
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puted tomography of the scaphoid : a new technique. Skeletal FRREBIT OB, HFL3E 161 55-60, 1999,

Radiol, 24 : 271-273, 1995. 6) Sanders WE : Evaluation of the humpback scaphoid by com-
4) Bain GI : Clinical utilization of computed tomography of the puted tomography in the longitudinal axial plane of the

scaphoid. Hand Surg, 4 : 3-9, 1999. scaphoid. ] Hand Surg, 13-A : 182-187, 1988.

5) WTME, BUEHEN, BHEXR @5 R CTRick?
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Ultrasound Examination in Lateral Epicondylitis of the Humerus

Ejji Nishioka
Department of Orthopaedic Surgery, Saiseikai Hita Hospital

Kenji Yoshida

Department of Orthopaedic Surgery, St. Maria Hospital

Ultrasound examination was performed with 7.5-10 MHz transducer on 19 patients with lateral epicondylitis of the
humerus. There were 10 males and 9 females. Their age ranged from 40 to 66 years with a mean age of 49.4 years.
The period of suffering ranged from 1 month to 3 years with a mean duration of 6.7 months. Ten asymptomatic volun-
teers where also studied for comparison. Ultrasound examination included longitudinal scan of the ECRB and EDC,
and transverse scan of the lateral epicondyle of the humerus. The insertion point of the ECRB and EDC were swollen
with a thickened extensor tendon. The longitudinal and transverse scan of the ECRB and EDC showed enthesopathy
with hypoechoic thickened extensor tendon including hyperechoic degenerated change on patients with chronic lateral
epicondylitis of the humerus. Ultrasonography seems to be useful for the evaluation of the degree of degeneration at
the extensor tendon insertion and preoperative planning.

HEEWEEIE 75~10MHz D 70— 7 2R L 7.

BEEO7Ta—7 A LE%ES EDC (35

LIRS BEER O BWEERRINAT R & D HRINE ), ECRB (EREflFHR M) oMo TEE
BTH5. L L ZoOEERBHIEEM X REE TR Bk e L, X 5I0/MIlHE 22 EEIco»T
WEETdh 3. ShFEL I, BEFEREN LBEN, -5E HEET L (Fig. 1), EAEGRZERT 2201, fi#
KOMBEBET L LCTERTH 30 L) Mo THRE ElBRAR D INE8> ECRL, ECRB, EDC O7EfT (Fig. 2a)
L. BIOBEHE, HWE L OMMEBGREERL 2. fEEl
. Bk D EDC 2 BEAFETE % ot L 2254, EME/D

&b SUBE T B IR LI A 64 (Fig.2b), EDC 0l

WERIZ 19 FEF 10 MBI T, Bk 10 61, & 9 M DEARME G TId FIE/NE BB EA SN B IXTT
THot-, FpiE 40~66 %, T 494 B TH o7, »%. ECRB # B EH % R L =54, LWEDh
BEBRIE 1 2 A~3 4, ¥H67 »HTH-%. Ik FH LB EHO o ER T E (Fig. 2¢), ECRB DOEh
WHE (10 B, 20 ABEET) IOV THRETL . DOHEARER T EBE/NE L EFHO—HRALNS

@ L ® 2

Key words : ultrasound examination (BBE 4% ), lateral epicondylitis of the humerus (EWIE S LFHL), extensor digitorum com-
munis (FA$SMA%), extensor carpi radialis brevis (CREAERIFARMH)

Address for reprints : Eiji Nishioka, Department of Orthopaedic Surgery, Saiseikai Hita Hospital, 643-7 Miwa, Hita—shi, Oita 877~
1292, Japan.






556

O i

x - ft

Fig.3 IEHEBIOEENSE (G

c

a 'EDC OoRMER EEFAOEZTHESRTSH 255, EDC LOEMG TN LE FoRMERIIDRET
aI—EERELTEY, 20ohTH), BEOEWMMSHERTE S,

b : ECRB O Ef#. ECRB LORBMBTLRASHIIPPEIa— B2 EL TR, BEHLHERTE S,

c :OMAIERE A 2 G, BAEBOMIIZIZoE ) Lk,

Rt 2 L0% L, BE% O MRI BEORENH
3. HEARLVIZ 6 » H L HEERER IR L 7 LE
S EEERIZOVTHRE L, ECRB, EDC MIEEAT T2
THEEFETL, & cEEIEOR#ENAS N L
#£1 TWw3, Martin 5913 MRI TROEE % #9 T1,
T2 Z{t%, MK sYE Tl 2T - 728 T1 iso,
T2 iso-high DEFEMNME T L, FMETRCEFICL
T ECRB DEERA NI EHMEL TS, KA
PBTo S ROBERHEETH ECRB, EDC ROIE
Efgnsasi, Zihsd MRI O#HiE & —87 5,

% 72, Pfahler 5913, fibrous 72 21k LA
T1, T2 THA LN, ROEWERTE LTS, Fads
DLRTC {3 - 28R o BB s LB % o Fiipl o,

ECRB, EDC BfIEFZEEL TE Y, B fibro-
blastic 72 #HfkERE B L Tz, SRIBKIHES 2 41
Lowbw 2Rk LEN EA OB IRE& T
i3, BOoBRMELa—BRE L THaLN, BRAKDE
HEERORE T a—BE L THLNZDTIE VD
EEZ 6N, 2D LI enthesopathy DFTR L B b
N, PMEGOREL SICBHI NS TREkIRE X
ni-.

4 & &

1. EBiEs: Bz OMEHGTIE, EDC, ECRB @
B EBOIEBRDIA 5T,
2. HERMED LBE S EER OBE RIS RN TS
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Reconstruction of Upper Extremity Function in Cervical Myelopathy

Masataka Noguchi, Yoshimichi Taniwaki, Hideshi Tsuboya
Toshikazu Tani, Hiroshi Yamamoto

Department of Orthopaedic Surgery, Kochi Medical School

Purpose : In upper extremity paralysis due to compression of the cervical cord, surgical decompression of the cervi-
cal cord is generally performed. However, there are some cases treated by cervical decompression that do not show use-
ful recovery of upper extremity function in ADL. We performed positive reconstructive surgery of the upper extremity
i such cases and report the outcomes here.

Patients and Methods : Outcomes of three cases are presented. There was one female and two males. All cases
showed cervical spondylotic amyotrophy. The average patient age was 53 (48-61) years. The interval from onset of
upper extremity dysfunction until cervical decompression was three to 26 months. The interval between cervical decom-
pression and reconstructive surgery on the upper extremity was two to 16 months. The finger extension function was
reconstructed by modified Riordan’s method in two cases and elbow flexion was reconstructed by modified Steindler’s
method in one case.

Results : Follow-up after reconstructive surgery on the upper extremity ranged from 31 to 52 months. Effective mus-
cle strength was obtained and function of the upper extremity in ADL was improved in all cases. One patient who under-
went reconstruction of finger extension had shown weakness of intrinsic muscles preoperatively, but there was improve-
ment of intrinsic muscle function postoperatively. The patient who underwent reconstruction of elbow flexion showed
improvement of muscle strength and ROM over time.

Conclusion : There are some cases undergoing surgical decompression of the cervical cord who do not show ade-
quate functional recovery of upper extremity due to paralysis. When poor functional recovery of the upper extremity is
anticipated based on preoperative MMT and EMG findings, we recommend early surgical reconstruction of the upper
extremity to shorten the patient’s disahility period.

i U ® i< WHRbLUHE
O BEFHRE ICER T 5 LR O FRIEEREE HNERELIERIR BT 26, KT 1HTH B, Fil

Rl T, PRI NS B IREF M Th B 03, FreEHRIE 48~61 iR, P 53 R CH o7, EEIZ3H
+o R REORENSE & 1T, ADL EER % EEHRE &b BB EBIRRE 2 BN &£ § % cervical spondy-
BELNAELHFINRASNDG. BLlZID LD BIEHIC lotic amyotrophy T& - 7=, LRESRERERE D & HiHE
R U C BRI HEREE RN 2T T & DT, HiTE BREFME coMEIZ 261253 » A, 1H125242 »
mAMET 5. AT& 7. Cervical spondylotic amyotrophy D5 R &

Key words : cervical myelopathy (ZESAE), upper extremity ( /), paralysis (BR#L), reconstruction (F#E)
Address for reprints : Masataka Noguchi, MD, Department of Orthopaedic Surgery, Kochi Medical School, Kohasu, Oko-cho,
Nankoku-shi, Kochi 783-8505, Japan.
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gy EHR BE  OEMETEN BENEE  MEEEENSL B EEEY FEE JOA score JOA
Blde A gm LA B EITO (MMT) weae ﬁ% mhoNE (b

il e 51 30)
Triceps : 3
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Studies of the Stroke Hand, Flexion Contractures, Swan—neck Deformities,
Boutonniére Deformities and Intrinsic Plus Deformities

Akira Shimazu

Hojo Hospital

Tamotsu Nakatsuchi

Division of Rehabilitation Medicine, Osaka City University, Postgraduate Medical School

Hiroyuki Gotani, Masahiro Yoneda

Department of Orthopedic Surgery, Osaka City University, Postgraduate Medical School

The authers investigated finger deformity of 103 patients with hemiplegia (Brunnstrom stage I-V), and recognized
7 cases with extension deformities, and 96 patients with finger flexion deformities. In addition, there are 35 cases with
Swan-neck deformities, 17 cases with boutonniére deformities, 10 cases with intrinsic plus deformities, and 6 cases

with intrinsic minus deformities.

One of risk factors for flexion deformities of fingers is Brunnstrom stage, that is degree of spasticity and contracture.
Swan—neck deformity is easy to occur not only with intrinsic plus balance, but in getting forcible passive correction with

flexted finger added osteoarthrosis of DIP joints.

Boutonniére deformities is easy to follow intrinsic minus balance and weakness of flexor digitorum profundus muscle.

&

IR I B 25 B 13 38 0 SR B B DA i R
¥ VR, HEHEEW, RTEF T v ABFEIC L 25,
MP BIE R (B O R 05 3Y. &
NS DOEWIERBORE, W, MEBRHCETL0
EABUISEML Tw32s, JRElEE- AR RS, T
¥, EHEMORERETH B DI, EHLEEERS
Db - HIRICHEBEZFOMb -7 ¥ YR, ABH

il

it ERB o2 BBZHIL 2/ H0», In
b DIFETLDOIRE, LR T2 BE L7,

B oK E B

B 64 {5, ZiE 57 B, 50~96 Bk, FHFEBEBE
B3 1~28 £, HFRE 55 4, ZLFE 66 4. Brunnstrom
stage ZVFETIX T 123, 11142, M:18, IV:1il, V:
9, VI: 18, Stage VIZER\ 7 103 HlicDW»TEICHT
3 (&1).

Key words : stroke hand ([Z5r152), flexion deformity of the hand and finger (#£/BEHZTZ), swan-neck deformity (5 S¥ZT),
boutonnigre deformity (F % > XZEH), intrinsic plus balance (NTEFHEN /ST > AEH)
Address for reprints @ Akira Shimazu, Hojo Hospital, 1-77-1 Mozu—Ryonan-cho, Sakai-shi, Osaka 591-8034, Japan.
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R1 IMEEEES O Flnowm L (121 #)

B-Stage I i I v % VI Ei
50 &~ 1 3 2 4 1 11
60 B~ 9 14 5 2 5 35
FEHNEE 70 fk~ 9 16 4 3 2 5 39
80 F~ 2 6 6 5 4 27
90 i~ 2 3 1 3 9
B 23 42 18 11 9 18 121
2} 9 25 11 5 2 12 64 (52.9%)
HEBI
E°S 14 17 7 6 7 6 57 (47.1%)
f 14 17 7 5 5 7 55 (45.5%)
FRELE
E 9 25 11 6 4 11 66 (54.5%)
2 Brunnstrom stage 775 & INIME B EH D FIEL
B-Stage i BT 2 R iy %R T B R it
I 5 13 5 23
il 2 15 17 8 42
m 5 9 4 18
v 6 1 11
\ 8 1 9
Ein 7 47 36 13 103

fEDJEIBRE LI5S & MP BIfIC I CRRER L D
NEREGRISZEL WL ORRE, IZITEERICH S
bORPEE, INEEICEIBL T30 EEE
AR E L, ZUCHRBIEEE A T 4 BHCOHE
L, gL REDREL-EETHY, BREDZ
BRI > TRBER X2 HEL TE 278

ERIRREFI DR

1. FEOREMER

R 7 B, BRI T 47 4, PR AT
36 0, REMEMZTZ 1341, Brunnstrom stage 1 13 FE
BBz Rod, BEEImELTeh, e
FEORREEIZIE 3, stage 11172 3 L ISIEAIZEE L ik
UCOHEMEREZR I LT %, Stage Mz 3 L EE
DREE 2D, PEEORMER P omT
5. EEBIZEI stage T - A 5415, Stage
IV« VITIZEEWERREDSER L B 8o B E B0 mIRE I e
D, BHEBOREIZE %2 (F2).

2. MP B8 ORI EH i

13 Bz & & 417z, Stage DHEA T4V stage [ 12 7
#l, stage 1z 44, F7-, BSEAEFREMENAZ &6

=3 M EEEF o MP B E o B8 0 #E 5 o
Brunnstrom stage 748 & I

I il m v Vv H
Ly i 4 1 5
BT 2T 3 2 1 1 7
FEEE A 1 1
at 7 4 1 0 1 13

LT3 b, 20550 748 (20%) i<
MP R o IR i 4 S vz (R 3).

MP BEE o (B BN #0612 R 36 2 AR R AL 1 B I ]
FL7dThdh, FREHFICBECTBRLTwEL
», BESTOREEMA I S8 hEEaE% T L,
FOUBREICH o - TH b, MP BE&iOEE % E
HFIRZ L CHEMmEE T

3. ARHEEW

35 flic & &k, MP BETR L, PIP BIEmAME,
DIP BEfifi T ih o A& ¥ 2% 26 i, & DESEE L O
mOASNBHEIE 5 H. MPESIOHEL Twv 555
4 A NEHBEER XY L7, NEBEER©
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# 4 Brunnstrom stage 8% 5 VICBEMEFORE L A BEEE

FAREZHMER FHHEEER ARELAWMEA AEEEY gt
1 2 2 5 9 (23) 39.1%
Il 1 1 11 13 (42) 31.0%
il 1 1 4 6 (18) 33.3%
v 1 3 (11) 36.4%
v 3 3 (9) 333%
R 1 1 (7)  14.3%
BRE 1 2 4 14 21 47) 44.7%
R & R 11 11 (36) 30.6%
55 5L IR 1 1 2 (13) 15.4%
Es 1 3 5 26 35 (103) 34.0%
DIP FAffi OA 1 0 1 3 8 12
DIP M OA 72 L 1 2 2 18 23 (65.7%)
# 5 Brunnstrom stage 27387 &5 NCEBHHBEROBRE &R ¥ v RER
Ry VR ERERN EBRSUREER Ry URERER R REW Hs
1 2 2 | (23) 8.7%
I 1 5 3 9 | (42) 21.4%
I 2 2 | (18) 11.1%
v 1 2 3 | (1) 27.3%
\Y 1 1|09 111%
BRI 2 2 3 7 | 47) 14.9%
WP R 6 1 7 | (36) 19.4%
TR 1 1 1 3 | (13) 246%
Bl 3 9 2 3 17 | (103) 165%
HIRE DS
L 0 2 2 2 6
Hh 3 7 0 1 11 | (64.7%)

XRIEHEBEMNTH 2 D THEABEEW IV L,
0, WIENLPEEE T ZEBERMERATH -
7=,

Brunnstrom 7482 5 1% stage 112 9 41, 113 13 41,
iz 66, IVik 46, ViZ3@Tdbh, & stage BEHI
DFEHEET 31~390% & KEX R o7,

FIRLEDOEH 6 A 5 L MBI 16, BER
HERE 21 6, FEEBEIE 116, SEEMmER
Zo2plThh, BE, FEECEENRY (R4,

HEEEHOSESERTH 2 DIP i 0/ E
EBL, EMERS L. 2ORR, EEREOR
Z AL S H o T L B 3B IEBEISETE - Heber-
den FEfTIZ & % DIP B OEEIFIR, BHiZEHH 23 H
Holz, THiE 3B FIOABEERD 65.7%ICH7=D,

OB UTHREERICAZ S ETFHEIL 72,

4, Ry VREW

MP BEffhE, PIP BHETJE A, DIP BHSi{ R DA
Hbebss5Hl, MPBIfioEE L w355 12 6l
h, BEERERY vREW AT 072, HINERES
IR I EMNERY D 5 OTEKR Y Y AEIRDI1Z
W,

Brunnstrom 74842 5 1% stage 1 3 2 6, i 9 {7,
Mix 260, IVid 341, Vik 14l Stage II EIVICEE
BENEIICRBIO NG, REERE BHETE
20,

FIREEOEW» 5 45 CEEEHIX 76, PEE
JRliNE 7, mEEi 3 FTh o7, EE LTI
BERIMAEEICS WERY ) potbihi: (85).
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*-CORREZAHE L DIP i~ MBI L, &
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WO s L NTER~ A FAZEWIzk 5 L, PIP
ERET DB DA O IS BE & R USR5 A BT
iZ, DIP B3ffiosih o i B ASH BB I B UTEAR & v K
EWOBEEETRT L% 5,

K1oyz—<iRT LI ICFRNEHEML T v
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1 Intrinsic plus deformity & swan—neck deformity
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PIPBEi O HWREKO N REEE (EERALTHD

kg

R N

DIPRE & JE th i DIP B il B AL

DIPBI&I 0 (Heberden#i &) %% 1id,
PIPESiRHRINDLTL . OREEREERT S

2 ER1:BERAZACEAREEROFREER

HEIcA SN B %, TREORICDOWTHEAL.

2-2, &S NI OER

51 BliZ T I ha o 7208, 7 OMIZERETH 2 03
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PIP #FEJE i 2 3 2 7
4 P AT R T O i 1 1 1
7L (EH) 15 18 9 6 3 51

Hi 23 42 18 11 9 103
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B3 Intrinsic minus deformity & boutonniére deformity
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A Technique of Tendon Graft Reconstruction and Tenodesis Using Tendon Junction
Screw System (TJ system) in Hand Surgery

Juichi Tanaka, Tomohiro Oomukai, Hiroaki Okuno
Kenjiro Tsunemi

Department of Orthopaedic Surgery, Hyogo College of Medicine

Tomohito Hiramatsu

Meira MFG. CO., LTD.

Since 1997, especially for the reconstruction of ligaments and tenodesis in upper extremities, our original interfer-
ence screw system (tendon junction screw : TJ screw/MEIRA. CO.) has been developed with some accompanying
devices which can make the all procedure the easier and more systematized. The total number of our operative cases
is 142 and satisfactory outcome has been obtained. Possible important factors for successful ligament reconstruction
are “to make the original insertion and the anatomical fiber direction”, “adequate thickness and physiological tension
of the grafted tendon”, and “firm fixation”. Qur experimental study has also shown firm fixation of the grafted tendon
and reconstruction of the physiological ligament-insertion complex at an earlier stage. Now, with our TJ screw sys-
temn, an ideal ligament reconstruction can be done with less invasive and less demanding technique. Considering the
successful clinical outcome of our cases and usefulness of our T] screw system, ligament reconstruction surgery may
be more generally and widely indicated in hand surgery.
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Address for reprints : Juichi Tanaka, Department of Orthopaedic Surgery, Hyogo College of Medicine, 1-1 Mukogawa—cho,

Nishinomiya-shi, Hyogo 663-8501, Japan.
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Personal View : Necessity of Hand Surgery Specialty

Kazuteru Dot

President, Ogori Daiichi General Hospital

The Japanese Society for Surgery of the Hand (JSSH) was established 1957 and dedicated itself in the study of basic
and clinical research in hand surgery. Since then, it has contributed to the education of many hand surgeons in the field
of hand surgery. However, no formal educational system was established by the JSSH, as recommended by the Japanese
Government, Department of Health and Labor. Thus, the Japanese Advisory Board for Medical Specialties did not recog-
nize the JSSH as a medical specialty. There are only few educational centers for hand surgery in Japan and most young

surgeons who want to study hand surgery should to go abroad or study by themselves. Most Japanese people are not
familiar with hand surgery as a specialty and often do not know who to consult to with problems and diseases of the hand
and upper extremity. In order to solve these problems, the JSSH should organize a formal educational system for hand
surgery as a specialty like the Certificates of Added Qualifications in the United States and modify it to accommodate the
bylaws of the Japanese Board of Medical Specialty. Otherwise, we will not be recognized by our patients and will be left

out from the medical insurance system.

& L o (&

VE, HEDERICEK T 2 EBEE DEG S HIERH
N, ZNET, HFIFESKFOEMERKE TH -

b DN, BEGEHEREOEMERME R L, B¥
Rk, —ReSBEEHZED TR,

FONREIAREO T T HEFMEOEETH
D, HEROATE L, WEEMCEKEREORWEYET
H5. FOABREMEHREIC VLTI AT O/ARE
2 (BT, HEEE W) KB0uTh, BEAELH
Lo TERLD, ELBoRBERL WD, &
PHELWEE, BEICOW>TWS, &I A8 2002
FA4HPS, E@Fﬁl’i@ﬁﬁbbﬂ“ Ll b, FTEEEE
F L, FREESRT SN, F4E 10 AIC3EME

DRFIPIEDTEDAEN, WEFTERIKED SN
Tl - BRENER, ERNERL -7, 2o
JE AR DEEE, % DRBEEEESIIEENSE

BOEFERMICED X 5 FIEOEH L EMEDO B

IO 2o T %,

HES S ORRELL LELC, SEEHSGED
PRI & b,mg HEMERIE OB 285 R,
T HAFEBETA 2N THEMEWHEL2#E L 3
ﬁﬁbkﬁ%ht_@&”&@ﬁ HOE, FOIBIE
FIEGIERERBA2 L, HMEHERT ~DF
BT oL Lot AT, SRVAREL
THEML - HMEREO LB 38 L SE 0
NENVTOHFOEGEE E L0, SEERVBFOHNR
HFEONBEEIC DL THEZ 2RI UL L BT
5,

FOABREMERENESE

HEHEOE 1 DBERIEMITOBERHET T
BB, REQEFMTEMZERT2DERAC LI I
ERBHEO—RE LT, EMEMKRIEET 3. &M

Key words : hand surgery (FED#HH), medical specialty (BF9E), education (%), Japanese Advisory Board for Medical Specialties

(AREFEFREFIHHE),

Certificates of Added Qualifications (CAQ)

Address for reprints : Kazuteru Doi, Department of Orthopedic Surgery, Ogori Daiichi General Hospital, 862-3 Shimogo, Ogori-cho,

Yoshiki-gun, Yamaguchi 7540002, Japan.
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Certificate of Added Qualification for Hand Surgeons in Japan from the Point of Practioner’s View

Kuniichi Aso

Aso Orthopaedic Clinic

Yoshio Uchida

Uchida Orthopaedic Clinic

From the practioner’s point of view, to obtain the certificate has some advantages. Being a qualified hand surgeon
specialist makes the patients feel more at ease and also makes it easier for other surgeons to recommend patients to
you. The biggest advantage for paractioners to study and practice the hand surgery, is that they can improve them-
selves, which is beneficial to patients, too. According to regarding the additional qualification for orthopedic surgeons,
about the certificate of added qualification for the orthopedic surgeons in Kyushu, 72% (n=36) were in agreement
with the establishment of a new qualification system. But there are some disadvantages such as doctors having to pay
the cost to take the examination and obtain the certificate, and what society should be responsible for granting the cer-
tificate (Japanese Society for Surgery of the Hand or Japanese Society for Orthopedic Surgery).
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1 ABAZEEICE T % day surgery

FRERIF U =y 7
BoE B —

Day Surgery in the Clinic of a Practioner

Kuniichi Aso

Aso Orthopaedic Clinic

Since 1994, 1,831 cases of day surgery have been performed in our clinic. Surgery of the upper extremities was
most common (69% ), because anesthesia such as axillary block, brachial plexus block and digital block were easily
and safely done in outpatient cases. Even cases of lower extremities surgery, bone surgery such as osteosynthesis and

bone fragment excision, were possible under local anesthesia. Merits of day surgery are for the patients to keep treat-

ment of surgery and postoperative care without hospitalization and to reduce the cost of the medical fees. On the

other hand, the demerit is that postoperative emergency care may be delayed if something unexpected happened and

patients more easily feel anxious postoperatively in their home. The knack of success of day surgery is to study and

practice the operative procedures and anesthesia, so as to have confidence in surgery and anesthesia. In conclusion,

day surgery is beneficial both to patients and surgeons and it should be expanded more in future.
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Key words : day surgery (H%&D FHi), practioner (F¥E)

Address for reprints : Kuniichi Aso, Aso Orthopaedic Clinic, 2-3-13 Shinkasuga—-machi, Oita-shi, Oita 8700818, Japan.
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