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Bylaws of Corresponding Membership
Japanese Society for Surgery of the Hand

Objectives
1. In order to achieve the objectives of the Japanese Society for Surgery of the Hand from an
international standpoint, as set forth in Article 4 of the Articles of the Society, the Society

hereby creates “Corresponding Membership”.

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

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

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

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

Admission

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

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

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

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

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

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

by the Society.



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

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

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

and other relevant data affecting their membership.

Notice of Admission and Withdrawal

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

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

of Directors until the member reaches the age of sixty-five years.
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Correlation between Pathological Findings of Motor Branch
to Flexor Carpi Ulnaris and Surgical Outcome
of Cubital Tunnel Syndrome

Tomohiro Moriyama - Yukio Kinjyo - Fuminori Kanaya
Kunio Ibaraki & Akira Arakaki

The purpose of this study is to examine correlation between histopathological stage and surgical
outcome of cubital tunnel syndrome by analyzing histopathology of the motor branch to flexor carpi
ulnaris (FCU) which was usually sacrificed in anterior transposition of the ulnar nerve,

One of motor branches to the FCU was harvested on the anterior transposition of the ulnar nerve
in 12 patients with cubital tunnel syndrome. Percent nerve fiber area (%NFA) which represented per-
centage of the total area of myelinated fibers in the perineurium was calculated at the entrapped area
and 16 mm distal to it.

We previously classified cubital tunnel syndrome into 5 stages according to %NFA, that is, “extra-
neural degeneration” (%NFA>25%, two patients), “fascicular stenosis” (%NFA> 5 %, four patients),
“fascicular cachexia” (%NFA< 5 %, four patients), “Wallerian degeneration stage” (no myelinated fi-
bers but Schwann cells were presented, two patients), “Cicatrix stage” (no fibers and Schwann cells).

To evaluate the surgical outcome, we investigated three parameters; intrinsic muscle atrophy, mus-
cle power graded by manual muscle testing of abductor digiti minimi (ADM) and static two points dis-
crimination (S-2PD) of little finger before surgery and at one vear after surgery.

At one year after surgery, no parameters worsened in all patients, Preoperative findings and post-
operative recovery of intrinsic muscle atrophy in the cases of “extra-neural degeneration” were better
than in those of “Fascicular stenosis”., As histopathological stages became severer, postoperative recov-
ery of intrinsic muscle atrophy and grade of ADM got worse.

However two cases of “Wallerian degeneration stage” showed some recovery.

Key words . cubital tunnel syndrome, surgical outcome, histopathological findings, motor branch to flexor carpi
ulnaris

Address for reprints . Tomohiro Moriyama, M.D,, Department of Orthopaedic Surgery, Nanbu Tokusyukai Hospi-
tal, 80 Hokama Kochinda-cho, Okinawa 901-04, Japan.
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Fig.1 %NFA of motor branch to flexor carpi ulnaris at the entrapped
area and 16mm distal to it, Twelve cases were classified into four
groups according to %NFA and histological changes.
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Fig.2 Pre and post operative functional evaluation in four groups.

A) Intrinsic muscle atrophy

B) MMT of abductor digiti minimi (ADM)

C) S-2PD of little finger

“REREME v E2L258I09 %, Type 1 & Type
20& 1 FITHIE "BEEM" CBE LA, Type 2
DIFITIIRE L ah o7, T0E HEEE %
217 Type | & Type 20% 1 B3 “rhEpr i
IZEE L7225, Waller ZHHED 2 FITRIHKRS ‘B
EEH OFFTH-o7- (Fig. 2-A).

NS SRS OB T IR ISR S D AT AR E
B3 ERi R E DS BRI R @S Y, #TRT MMT [4)]
T o RN EEED 261 Type 1, Type 2
0% 1 FIoFT 4 BICEAfiE MMT (5] I2%E L, #f
B [3] THom2BDH 5 Type 1 © 1 Hlid#%
[6] (2T L7228, Type 2 TlEHENR SN2 Do
oo 7o, MR (2] THo- 3605 b Type 1,
Type 2 O& 1 Bl (4] 12EL, Type 2001
ik (3] csE L7 f7ar [1) Tho/z Type 1 @
1FlEise (2] ke L, #iar [0] T3 o7z Waller
EHEO 2FI0H B 1T (2] 2, 14 [1] o
# 7- (Fig. 2-B).

NEO S-2PD TN EMERE O 2 BTl
5 4mm EIEETHY, 5 bmm TH o 7z Type
1 o 1 BUIHTE 4mm 12, #78F 9mm T - 7z Type
20160 6mm 12, MET 156mm L ETH - 72 8 f1

i Type 1 @ 3%1& Type 2@ 2 BIOET 5 B34 6
mm MU T2 L7205, Waller BB D 2 5 Tldk
ENE N L9 o7 (Fig 2-C).

£ S

LHECTIEFFBLER BHELBR2 CATH B
T A8, FCU REIE~DOESFO—K %8 L C
BY, HFICBEREMELZ, CREBRKRTERICEY
TEIo%, FARHEATITVEER BTN,

INF CHEEERE OMBBRENIT R LR O
BEEREE D L U O EE & 2 RET L g
HTH D, BENIINECEHR* ZET 5 £
HOMMBITR & EE T /- 12 mE % LERE T
RETHHY, EBERTRTH 5. FCU EBHIE
HERER TR RERREGRORG VB LSRE 21T
o FCUBEIMEE LTARTAZ RS, TOEE
HORBIINTENOREHRORE L ELICE—K
LiLEd, 2OWELHLIEERMTALELON
5.

S OWFFE TILMTHT O B M SH 280 RN
B, MEEIRHEA R Type 1, Type 2, Waller £
BORCEEICRLEO S o7, Type l © 1 81T

_3_



602 H

SRTRTE RS E R LD, SRR S b B
FCOMMAS 6T B LB EP oL b—HE
Fi o, BEGEROMRERLTIEREL:
TERINE, MGV ERE, WRRET R, Waller
ERBONEIZS D &40, MRS E AT
DEMGEREISH, ) T, MROFEROSEL
Fs 5 &1 bNe.

F 70, AMENEE O MMT 2 & 5 5E T, #5
MMT 28 [0] THh o7 Waller BHEEED 2 Gl 1
FTERENR (1] & (2] KHELEI L2, M
EUDBERBITbMikd 5 BREOYEEIHBETES
EEX BN MK 2N BB L A
MMT ¢ [0] F724 [1] ORSBEEEEOL 80%
A5 (3] WEB L&) HISY s+ BT
LOTHD.

SRS 1 4 LS 0B BRE TR 21T
70, SHEHMOBBEEBHORTINEL Bbhb,

S & &

1. HEEERERREICBITA FCU B 0BT R
ERTRIB & O | EOBHSMERE, MNENEHO
MMT, /gD S-2PD & ##Et L7z,

2. EREIEMECIIHBREN SR, MR
1% Type 1, Type 2, Waller U ONEIZMA AT O
BEIREIIRZAEMEH Y, FWBEEFET G
WET HERNSE 7.

3. Waller ZH# o 2 1T b /MESERS O MMT
HSEE L7,

X 73

) #E 2 i HEEERHOREBIIET 5 RRNKR
H—RUFREGREEO EMEHHEROLRTR T
Fuliz—. RFSEE, 9:370-397, 1992.

2) ¥HE R fb: HESEEGRHEORRICHTOHIE (584
H) —REIFRESH (FCU) EEHROMBFHHR &8
EiFE OB —. BERE, 68: 5720, 1994

3) ¥HE B M HREERBEORBIINETLNE (£6
) —HEERIREIC BT 5 B ERSRORS—
AF&F, 11:393-399, 1994,

B o

4) FE R b BREEEROREICHET LA (7
) —IHEE T inching 12 & 2 EREE I &
REFRES (FCU) EBHROEBFENRE—. HES
#&, 688720, 1994

5) mJIFESE M HEEEERONEEHBEEN 0K
— e IEEILDWT—. BHFEEEE, T 381-384,
1990.

6) HLEH fh HEEERROREBICHET L ERMKR
(B 28 —RETRESESMEN OMEFRE—
HF&5E, 10 386-389, 1993.

7) FILEE M HESEERFEOREICE T S MRNR
B (838H) —REFRES (FCU) EBHH oM BRI
HoMBEORET— HESE, 6781279, 1993

8) FILEWE i HEEEREOREIIET AR (£5
) — AR EEE BN ROKRE — BF
£EE, 117 388-392, 1994,

9) FLEH fb: HEEERFORBIIET AR
AFREHESMEROMBFEN B L CERERF 1M
B—. HFREE, 12:705-717, 1995.

= BRERAFERAR £ EF

1. RIS A e L Waller BBE - £ XAT
ELBLFRIESVELALTL LD

2. Claw finger B EIMBEECLORIZR 72
TL ).

| & EHRENSIREERAR HZLU 5%

1. /AENERSE O MMT TGN LR &
HWRGHEEEE (Type 1, 2) THFET MMT [1] L
FEBmIGEE DDz L, Waller £HE O 2 4
TIAATAT MMT [0] THIEZzEO EHATLA.
ZHZEH s MMT [0] T Waller BHEET
HATHENBVEBLNETH, SHIZEMZMA
Wits Lo wWeEZTBY T,

2. MTHED, MWERESEEREBEREEEED
W0HDHE 2P TREB I UHEFOLERIZD 5
NFE LA, HEIETEERIEELTHT L.
F 72, Waller ZHEO 2 I CIIMTIE RS E CHF
BIETOERIBEFELCWE LAY, 1fIcikdsE
EERIHELTWE L.




HF &

(J. Jpn. Soc. Surg, Hand), #14% #%4%5 603-606, 1997

FEREERERIR N & L CoREFARES TR IZ OV T

BERFFEREETIH

AT

‘W P I

Tl

Membranous Tissue Under the Flexor Carpi Ulnaris Muscle
as a Cause of Cubital Tunnel Syndrome

Akio Matsuzaki & Masayoshi Kido

Causes of ulnar nerve compression in the cubital tunnel syndrome were investigated, using surgi-

cal records and photographs taken during the operation.

The results were as follows:

1) Fibrous arcade of the flexor carpi ulnaris muscle 52
2) from the epitrochlear-olecranal ligament to the fibrous arcade of the flexor carpi ulnaris §

3) the epitrochlear-olecranal ligament 3
4) the M. anconeus epitrochlearis

5) membranous tissue under the flexor carpi ulnaris muscle 12
6) combination of the above mentioned causes 35

We should carefully inspect the membranous tissue under the flexor carpi ulnaris muscle on

neurolysis of the ulnar nerve,
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Key words : ulnar nerve, entrapment neuropathy, cubital tunnel syndrome
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Anterior Translocation of the Ulnar Nerve with Preserving Vascular
Pedicles for the Treatment of Cubital Tunnel Syndrome :
Intraoperative Measurement of Blood Flow of
the Ulnar Nerve Trunk in Patients
with Cubital Tunnel Syndrome

Hiroyuki Kato - Akio Minami - Kazuhiko Hirachi
Itaru Ohshio & Akira Miyake

In previous study, we reported that the number of nutrient artery of the ulnar nerve trunk from
the superior ulnar collateral artery, the inferior ulnar collateral artery, and the posterior ulnar recurrent
artery ranged one to four. However, it has been unclear how much blood flow volume of the ulnar
nerve is changed by interruption of these collateral arteries.

To solve this problem, we measured the blood flow of the ulnar nerve in 12 patients with cubital
tunnel syndrome during surgery. The blood flow volume of the ulnar nerve trunk at the entrance of
the cubital tunnel were measured using laser blood flow meter in four different conditions; those were
Phase I the ulnar nerve was located in cubital tunnel, the elbow was in extension, and all the collat-
eral vessels were preserved, Phase II: the elbow was flexed in 90 degrees and other condition was the
same as Phase T, Phase II: the ulnar nerve was translocated in the anterior subcutaneous region with
preserving all the collateral vessels and the elbow was flexed in 90 degrees, and Phase IV: the blood
flow of all collateral vessels was interrupted and other condition was same as Phase II.

The blood flow volume of the surface of the ulnar nerve trunk in Phase I was significantly low
compared to that in Phase I. The blood flow volume in Phase Il was significantly high compared to
that in Phase . The blood flow volume was significantly decreased when the blood flow of the col-
lateral vessels was interrupted,

This study revealed that blood flow volume was decreased after usual anterior translocation of the
ulnar nerve procedure, Preserving collateral vessels of the ulnar nerve and translocating them with
the ulnar nerve in a bundle can avoid this ischemia of the ulnar nerve.

Key words . ulnar nerve, entrapment neuropathy, cubital tunnel syndrome, intraneural blood flow, anterior
translocation

Address for reprints . Hiroyuki Kato, M.D., Department of Orthopaedic Surgery, Hokkaido University School of
Medicine, Kita-15, Nishi-7, Kita-ku, Sapporo 060, Japan.
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Cubital Tunnel Plasty for Cubital Tunnel Syndrome

Kazuya Tajiri - Kazuo lkeda - Mitsuteru Yokoyama
Katsuro Tomita & Shigeaki Asazuma

Medial epicondylectomy for treating cubital tunnel syndrome has some problems associated with
it, including postoperative muscle weakness and joint instability. Tsujino et al. presented a new tech-
nique for cubital tunnel syndrome based on osteoarthritis. This method is called cubital tunnel plasty
and does not require muscle release and medial epicondylectomy. After removing bone spurs and
shaving the sulcus of the ulnar nerve deeply enough to release any tension on the nerve, it is replaced
into the new sulcus, Cubital tunnel plasty was performed in 9 patients (6 males, 3 females). Six cases
were caused by osteoarthritis and 3 cases were idiopathic. According to Akahori's preoperative assess-
ment, 1 case was in stage I, 2 cases were in stage I, 5 cases were in stage IV and | case was in stage
V. Postoperative follow-up period ranged from 7 to 15 months with a mean of 10 months. In all cases
postoperative recovery was good. According to Akahori's postoperative criteria of effect, 1 case was
exellent, 4 cases were good, 4 cases were fair and there were no poor cases. Pressures in the cubital
tunnel were measured in 2 cases. The pressure decreased after release of Osborn’s ligament in one
case, while the pressure decreased after cubital tunnel plasty in the other case. These results may in-
dicate that the former case suits Osborn’s ligament release only, and the latter case suits the cubital
tunnel plasty. Cubital tunnel plasty is a good technique, because it allows the ulnar nerve to maintain
its correct anatomical position, thereby avoiding nerve kinking or friction and early active elbow mo-
tion is recommended.

LTI, HAEBEORFTEE—RIRE LT&k L

L, PWEEBIRTE, HROBHETY £
JRERE IR L0 S B T & L C B ARE S BEAT, DREENY 2 R1THEN DB, SH, HONE

R _EEREIRRA, REMEORTBIATH, REMED 23T B HEOL R L Wi TH b ERVE TR

BT 2 LT ebLTna,. bhbiidlh R oD THRET S,

FC, ERMNMEEECL > TR 2B EREC

& U o I

Key words : cubital tunnel syndrome, osteoarthritis, decompression, plastic surgery
Address for reprints . Kazuya Tajiri, M.D., Department of Orthopaedic Surgery, Tsuruga City Hospital, 1-6-60,
Mishima-chou, Tsuruga 914, Japan.






IR ERAERE (B L 5 B IR TR 613

£ =

SRR B M & L C AR SR,
BB, REMEOE TN, REMmED
BRETBIN R EA T b T b, BT B
R 2N EEREERE T, BT L > TREME
PEBENBREF L OMTA v EY VSN THRES
BT EELONTOD, SRR IEMNT I8
Y AEBEMB SNV OREOEEI AR L
B EBEL, REMEORFBITNCIEREI KX
WIEhL, bhbhidonE T, ERENEHES
R 3 5 BB B0 L C I PO L B Al % 38
R 52 E0%ho7z. Lo LREEEDBRAIL, K
B EEICHE L TOLBOHEE TR ) 720, HiEE
N EOHHETERETIEbH2Y. S oi1cAf
BB FE RS ha o 20k 2 BE O R%GE
BEELLLOHEY b HY, KM ELE2DRT 2
DB ZDOWTEB 2 Eo Tz,

TR 4 8 [ B ARBEHFER CB VTt
T8 pRELAHRTHL. BHORNESHOTE
VBES BAT L7 RE R E T IR (i s 22 B
TELI VD, REWETREF0ECE A
WA AR R THEIC DA BIEIAVR S <
BRITH L LB_TVD, F7:, BEHFOMETER
BRI E R EE IR R S NB T BRI
L, P EERRICE S S TOBES, S
BHABIETE2 L, HOHELRELFrbrw
P2 B S OTBISATHE TH 5 = & OFH 5%
FTnwa,

bivbid 1996 4 L ) RiEx T4 v, NS 0OR
IS B S TREBE L BN R EBICET 2
LA EOBHEERL TR, $7, RRMERE
FTEL-OMEBROMBICENTHLZ L, HR
PEFAAT B RIED A 20, BT B
ORGEEREE LB L%, WEREHOREEE
RAR— Y NOERHTETH S 2 EaREOKE
RIS EELTVD, 85 ICAE TR 2 R B
DR FRATH TR, REWESETICMET 57204
BEZITRTVEVHONRL TV ED, FETIREDLER
b,

ISR EROMBESEICE LTI, HRIcELS
NERBMOERE LD L bt /R L1
R, AR o EEE ORI
LAYTHY, FEOWHREBIE, WG -

[P EEZR LT LHREZEFE-> TV,
HEEOENEICE LTIk, lida 5% ARREE
DHRIB CRHZEL-REYH 5. H S ISR HEHE
FETENMETTAPEETLAVDONHY, AiE
ERREFOSAOASTH Y, BEENE -EER
MR REMBEOE TBITHOEIGE Tdh b LT n5,
LEIO LN NDITE -7 2 FIOEHZEDOE R TIT,
1 Bl BRI SRR I EAME T L, o 1 flid Sk
BRI IR T L d o729, &R Iz
BT L, ZOEELD, bhubi b SREF e
M CRIE S NAER L, SIREFIMIEMOAT
BARTDRERVEHDLDIDEEZEZ TS,
AEOMELE LT, RELA-EHL*HEEET
5 EAEHEPMETOREL Y EERL, REAEL R
BRI LETRICRDRT W &, SR T
THORBHENFEELL T VETEORS
WEENLRELABEVHAZEVBITONE, ¥
77, WIS ICHUERE CEEE RS T
BHEETELVIOSHBROEFERERNEEHENILE
THHLEbDND.

S & &

9 BIOF IR EERER I L CHRERER © Tk -
7z, RIS & ) RESRERE S /2. R OBRKRES
TR TH -7z, RIEVERETHEICME ) FEVE R
L THBERBERIIAERL TELEZI bR,

X 73

1) Adelaar, R. S, et al.. The treatment of cubital tun-
nel syndrome. J. Hand Surg., 9A : 90-95, 1984.

2) KB WG HBTERN—MEOREL TR, 2560
IZFMiEORIR—. & - $41, 291 1745-1751, 1986,

3) #HLAE M King FHEORIITRENE. BFS
&k, 10 :419-423, 1993.

4) Tida, H., et al. The measurement of external ulnar
nerve pressure in patients with cubital tunnel syn-
drome, J. Bone Joint Surg, transactions 20 : 214,
1996.

5) Steven, J. H. Medial epicondylectomy for the
treatment of ulnar nerve compression at the elbow.
J. Hand Surg., 15A : 22-29, 1990.

6) IEFIBA i BEEERESHEREICNTIHTER
BT, BHF&EE, 3 23-24, 1996.

2 M BEWLMEERAR Kk EMf
EFMNBEEEDS S, BH ganglion 12X ) F



614 H

=

FEEBELRTWEEZ B, BELEE, ok
Rope kEZ DM

= & HEHERRERSAR BRE A
BRTRITMZzZATHET.

B M EEASRBRREEERSR &R BE
WM TTDERNDE <, MOFMAEL T
ZOFEFFIZT N TV D LIZBZZVOTTH,

El

VAR i1

HBEOHMPEHOBRLR EOFEILWTL LD ).

B % MYHEREEREAR HERE fIA
HEOBBHEIEN - OBREORBZIZIN LS 12
o TEH FI2, AU LEUBAE FE0KR L
ATBNIET. BURKIZE T4 7)) UHERFLT
WET. BHOBRIIOVTIRSEEBFATVE
WEBWFET,




HF4&5E (J. Jpn. Soc. Surg. Hand), #14% #4% 615-617, 1997

I R AE B R R AN B D e E

HEEHAF BB EUE
H & % - H % &
& #¥ E-F OB L K

Reoperation in Cubital Tunnel Syndrome

Katsumi Tajima - Katsuro Furumachi - Tadashi Shimamura
& Masataka Abe

Since 1983, 174 patients with cubital tunnel syndrome were treated surgically at our department,
Of these, 20 were revision cases. We investigated the operative findings in these 20 elbows (14 males
and 6 females). Their ages ranged from 17 years to 67 years and 43.2 years on average. The period
from the 1st operation to revision ranged from 2 months to 10 years and 3 years and 4 months, The
pre-operative stage according to Akahori’s classification was as follows: II in 5 elbows, II in 4 elbows,
IV in § elbows and V in 2 elbows. The causes of recurrence were the adhesion of the ulnar nerve
around cubital tunnel in 14 elbows and entrapment of the ulnar nerve on the edge of the fascia of
flexor carpi ulnaris which had been cut on the st operation. All 20 elbows were treated by neurolysis
and pedicle fat grafting. In addition, folding back the fascia of flexor carpi ulnaris was carried out in
6 elbows which had new entrapment by the edge of the fascia. According to the clinical evaluation
of Kyoto Prefectural University of Medicine, the post-operative results were as follows: Excellent in 6
elbows, Good in 10 elbows and Fair in 4 elbows,
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Carpal Tunnel Syndrome in Patients with Diabetes

Hiroyasu Ikegami
Department of Orthopaedic Surgery, Saiseikai Central Hospital

Takashi Ishiguro « Yukio Horiuchi - Takio Ashida
& Naoki Takada

Department of Orthopaedic Surgery, School of Medicine, Keio University

Introduction

The high incidence of carpal tunnel syndrome (CTS) in patients with diabetes mellitus (DM) first
became well known following a report by Phalen®, However, in a search of the literature we found

little information about the surgical treatment of this disease.
Purpose

The results of surgical treatment of CTS in patients with DM were studied (patients were excluded
if they were on dialysis).

Subjects

Fight patients on dialysis were excluded from 38 patients (56 wrists) with DM who underwent sur-
gery for CTS since 1989, and the remaining 30 patients (40 wrists) were investigated. The subjects
were 17 females and 13 males. Operations were performed on the right hand in 15 cases, the left hand
in b cases, and both hands in 10 cases. Diagnosis of DM was type 1 in 10 patients and type 2 in 20
patients. Ages at operation ranged from 35 to 80 years, with a mean of 57 years, Evaluated according
to Hamada's criteria, the disease stage was grade 1 in 10 hands, grade 2 in 22 hands, and grade 3 in
8 hands.

Diagnosis and treatment

Preoperative clinical diagnosis was based on neurologic examination, a sensory-nerve motor-nerve
conduction study, and autonomic nervous function testing, An electro-physiologic test was also con-
ducted on all patients. Ulnar nerve and tibial nerve conduction velocity were determined to distin-
guish the disease from diabetes mellitus peripheral neuropathy (DMPN),

Splinting and medication were first used as conservative approaches, but steroid injections were
not used as a rule. Operations were performed on patients who did not respond to conservative ther-
apy for three to six months or who had severe pain. The conventional operative method was used on
18 hands, and endoscopic carpal tunnel release on 22 hands; the opponens pollicis was reconstructed in
three hands and two hands respectively with the above two methods. Since 1993, endoscopic carpal

tunnel release has become the most common procedure.

Key words : carpal tunnel syndrome, diabetes, surgery
Address for reprints : Hiroyasu lkegami, M.D, Department of Orthopaedic Surgery, Saiseikai Central Hospital,
1-4-17 Mita, Minato-ku, Tokyo 108, Japan.
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Evaluation of operation results

The results of operation were evaluated on the basis of three items: 1) Improvement in subjective
symptoms of sensory disturbance; 2) Level of patient satisfaction with the operation; and 3) Degree
of sensory disturbance, as measured by the Semmes-Weinstein monofilament test (S-W test).

Subjective symptoms were evaluated using four categories from grade 0 (absence of numbness) to
grade 3 (presence of pain and persistent numbness), and the preoperative and postoperative evalua-
tions were compared,

The level of patient satisfaction with the operation was evaluated using four categories from excel-
lent to poor.

The state of diabetes was evaluated by 1) disease duration, 2) presence or absence of concurrent
DMPN, and 3) control of blood sugar.

Results

Postoperatively, subjective symptoms of sensory disturbance improved in 32 hands (80%), finally
recovered to a normal condition in 16 hands (40%), and were not aggravated in any cases (Fig.1).

Patients evaluated satisfaction with the operation as excellent in 26 hands (65%) (Fig. 2).
Endoscopic carpal tunnel release provided slightly greater satisfaction than the conventional method.
Marked improvement was seen in 22 hands (92%) among the 24 hands with pain and nocturnal pain
preoperatively, and the results were evaluated as excellent (Fig. 3).

The results of the postoperative S-W test were evaluated as purple or lower in 28 hands (70%).

The duration of diabetes ranged from 2 to 34 years with a mean of 12 years. Diabetes complicated
peripheral neuropathy in 18 cases (25 hands). The presence or absence of DMPN had little effect on
patient satisfaction with the operation. However, with prolonged duration of diabetes the level of pa-
tient satisfaction tended to be reduced (Fig.4).

Blood sugar control was evaluated with HbAlc as the indicator, and it had little effect on opera-
tion results, The patients whose satisfaction level was evaluated as fair included those who were older
than 70 years of age, those with concurrent cervical-vertebral lesions, and those with complications of

diabetes, such as autonomic failure (or imbalance) and limited joint mobility2).
Discussion

In 1961, Mulder et al. measured peripheral-nerve conduction velocity in 103 patients with DM cho-
sen by random sampling, and suggested that the incidence of entrapment neuropathy in patients with
DM is high®’. Phalen reported in 1966 that DM is frequently complicated by CTSY.

Ograde 0 Ograde 1 mgrade 2 mgrade 3 ] excellent ] gOOd ] fair

Before surgery [ 6 |

After surgery | 16 13 T 26 8 E

Fig.1 Postoperatively, subjective symptoms of Fig.2 Patients evaluated satisfaction with the
sensory disturbance improved in 32 hands operation as excellent in 26 hands (65%).
(80%), finally recovered to a normal condi-
tion in 16 hands (40%), and were not ag-
gravated in any cases.
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DMPN +

Oexcellent Ogood o fair

DM <10 yrs DM > 10 yrs

Fig.3 Marked improvement was seen in 22
hands (92%) among the 24 hands with
pain and nocturnal pain preoperatively,
and the results were evaluated as excel-
lent,

Fig.4 The presence or absence of DMPN had
little effect on patient satisfaction with
the operation. However, with prolonged
duration of diabetes the level of patient
satisfaction tended to be reduced.

It is well known that DM is complicated by peripheral neuropathy. However, its complex patho-
genesis is explained primarily by metabolic disturbance theory and vascular disturbance theory. Meta-
bolic disturbance theory explains that high blood sugar levels and elevated sorbitol levels are
associated with decreased myoinositol levels, followed by a decline in the activity of Na/K ATPase.
Vascular disturbance theory, on the basis of pathological findings, suggests that microvascular
ischemia is present,

Although there have been no reports on the results of surgical treatment for CTS in patients with
DM, there have been a few on the surgical results of CTS associated with multiple peripheral
neuropathy, Walter-Sack et al. reported six successful operations in 1980%°, while Clayburgh et al. re-
ported that CTS symptoms improved in 92% and subjective symptoms were resolved in 72% of 60
cases!’,

The following points should be considered carefully in diagnosis and treatment of CTS associated
with DM : 1) Patients with DM sometimes have decreased nerve conduction velocity even in the ab-
sence of CTS’“; 2) Although we obtained favorable results in treatment of CTS, which is chiefly mani-
fested by pain, DMPN may cause pain and nocturnal pain; and 3) Differential diagnosis between the
disease and DMPN, which shows a clinical profile of single neuropathy, is very difficult.

Endoscopic carpal tunnel release has been used as a surgical procedure since 1993, but the applica-
bility of this method is still a matter of controversy. Complications of tendosynovitis and limited joint
mobility due to DM are known to be fragmentZ), and in the presence of these complications, the con-
ventional surgical procedure (a small skin resection only in the palm) is used. Preoperative hyper-
algesia, which is likely to be associated with postoperative RSD, is indicated for endoscopic carpal

tunnel release.
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Conclusion

The results of operations on CTS associated with DM showed the following characteristics:

1. Although subjective symptoms improved markedly, degree of sensory disturbance tended to re-

main unchanged;

2. Patients who had pain and nocturnal pain preoperatively were well satisfied with the results of

operation; and

3. Patients who had DM for a longer duration tended to be less satisfied.
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Carpal Tunnel Syndrome Associated with
Non-Insulin-Dependent Diabetes Mellitus

Takuro Wada & Seiichi Ishii

A comparative prospective study was performed on carpal tunnel syndrome in 65 Japanese non-

insulin-dependent diabetes mellitus patients and 50 non-diabetic adults as control. A significant

higher incidence of carpal tunnel syndrome was found in the diabetic group. Men were more fre-
quently affected than women by diabetic carpal tunnel syndrome. In contrast, all three patients with
carpal tunnel syndrome in the control group were women, Carpal tunnel syndrome in the diabetic
group showed a positive correlation with the duration of diabetes, the use of insulin, and the presence
of flexor tenosynovitis. The present study revealed a unique clinical feature of diabetic carpal tunnel

syndrome as compared to its idiopathic form,
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Table 1 Association of carpal tunnel syndrome and
other hand abnormalities in diabetic patiens

CTS(+) CTS(—)

n=21 n=44
Limited joint mobility 12(57)% 22(50)
Dupuytren’s contracture 2(14) 8(18)
Flexor tenosynovitis 6(29) 4(°9)

#numbers in parentheses indicate percentage
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Eiro7: (p<0.05) (Table 1).
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Carpal Tunnel Syndrome: Sensory Disturbance and Recovery
after Surgical Decompression

Isato Sekiya - Nobuo Matsui - Daiji Tsuchiya
Junichi Ohsumi & Shinji Kawasaki

We evaluated the sensibility of the hand preoperatively and postoperatively in eighty hands of
sixty-seven patients with carpal tunnel syndrome who underwent flexor retinaculum release. Preop-
eratively sensory abnormality was demonstrated in seventy-eight (99%) of the seventy-nine hands on
subjective sensory disturbance, twenty-seven (66%) of the forty-one hands on Semmes-Weinstein
monofilaments test and thirty-six (64%) of the fifty-six hands on the two-point discrimination test.
In the cases of the hands with preoperative sensory abnormality, complete recovery within the normal
range was demonstrated in fifty-one (65%) of the seventy-eight hands on subjective sensory distur-
bance, twenty-two (81%) of the twenty-seven hands on Semmes-Weinstein monofilaments test and
twelve (33%) of the thirty-six hands on the two-point discrimination test at the end of the follow-up
period. The postoperative improvement on Semmes-Weinstein monofilaments test was obtained re-
gardless of the preoperative severity, but hands with severe sensory abnormalities on subjective sen-
sory disturbance and the two-point discrimination test had a poor response, Therefore postoperative
improvement was the best on Semmes-Weinstein monofilaments test, and the worst on the two-point
discrimination test.

i L ® i Ef & A&

FREFEBRER (CTS) & LR OB EE
iZ&D Eiﬂ‘

LB EWEVE, —HTHERSIER

RRATL, M6 4 AL LB LRI EERSD

626-629, 1997

FHRFEFUL LT CTS LHH S hf%iﬁ"’xﬁﬁfﬁlm

BTho/07Hl, 80FTHL., BHIISHLF, ﬁ‘

EVBRAT LB HL. BA MBI OMERE)HR
WEORET CHUET L0, ELOWELHIC
Fill$ 5 EHTENP LS 72012, BEREIOMH,
WHEOMEILDWTHRET L7,

ML 624175 F, W 1361, BHOA 3B E, RO
AL FITH -7 BWILIEPHE B HIR O M ERE
=, HEWE, BIEREEE, BENIEE, Median

Nerve Percussion test, Phalen test, BA MK

Key words .
point discrimination test
Address for reprints .

carpal tunnel syndrome, median nerve, nerve compression syndrome, Semmes-Weinstein test, two-

Isato Sekiya, M.D., Department of Orthopaedic Surgery, Nagoya City University Medical

School, 1 Kawasumi, Mizuho-cho, Mizuho-ku, Nagoya 467, Japan.



FREERE 627

i ER BARICHET L TIT R, T FME AR
UHREED T 7213 AL B IR R v 320 b EH,
5 VIHEEREE (R F04 ViR, BFEERY)
23~6 AT o TOER REFNICHIS L 72,
CTS %&£ U/-RIEIE, WEEHT6F, BUMEE) »
< FH2F, BEELRETRS 2 FCHho. W
FRERN I 52.8 5%, FHTHSERSIZEI 532 5, F
W OEKHE T COBEMITTFH L5 E B A A»S
16 ) Tho7-. WHORELEE Y ORMPSHE
LG sE, MEBEOATHEMEED W
Grade I 7520 F, HZEMIZH DD OORIER I 4
% Grade 07524 F, ZEHLRHERI D D BT IO
T&7%\WGrade I3 FTHo/z. TNHDERFIC
HLTHENNEEEDORE, Semmes-Weinstein
monofilaments test (S-W test), B2 HEAE
(2-PD test) iZDWTHEL, S5IZHE - fiko
BEHE O SRR I DWW T B MRET L 7.

5 ®

1. BEMMEERE (Fig. 1)
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. Comm |OCOCO|
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Hypesthesia
[ ]
. DEVEre
Hypesthesia |O® 18(23%)
[@[m] { ] EENEE [ 1]
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52 3 17 0 2
66%)  (10%) (22%) 3%)
Fig.1 Subjective sensory disturbance
n="79
OGrade T and Il
JGrade I (thumb opposition was recovered
postoperatively)
M Grade I (thumb opposition was not recovered
postoperatively)
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2. S-W test (Fig.2)
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postoperatively)
M Grade T (thumb opposition was not recovered
postoperatively)
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Table 1 Frequency of sensory disturbance
demonstrated on Semmes-Weinstein
monofilaments test

Preoperation (n=41) Postoperation (n=80)

thumb 11 (27%) 3 (4%)
index finger 9 (22%) 7(9%)
middle finger 23 (56%) 8 (10%)
ring finger 9 (22%) 1(1%)
Postoperation
1. 2. 3. 4. 5.
Preoperation 80 08 80 o0
1. £5mm seses 20 (36%)
0COCDINOOOCO
2. 6-10mm {00 el ] 15Q27%)
a o000 |DOm
3. 11-15mm 6(11%)
a [ 1] ]
4. 16-20mm . 4(7%)
o0C  coom [] omm
5. 2lmm= 11(20%)

29 20 2 2 3
(52%) (36%) (4%) (4%) (5%)

Fig.3 Two-point discrimination test

n=56

OGrade I and I

[1Grade I {thumb opposition was recovered
postoperatively)

M Grade I (thumb opposition was not recovered
postoperatively)
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Electrophysiological Diagnosis of Carpal Tunnel Syndrome

Masahiro Nagaoka - Kinya Sato - Hideaki Misu
& Takahiro Suzuki

The value of electrophysiological examination in assessing severity of carpal tunnel syndrome was
evaluated by comparing findings in hands for which treated conservatively with splints and in those
treated surgically.

This study included 122 hands in 99 patients who were treated at this department. The patients,
7 men and 92 women, ranged from 22 to 80 years in age, with a mean of 53.4 years. The right hand
was affected in 45 patients, the left hand in 31, and both hands in 23. Of the 122 hands, 61 were
treated conservatively by applying splints and the other 61, surgically.

We used five categories: The distal latency of the abductor pollicis brevis, The distal latency of
the second lumbrical muscle, Sensory nerve conduction velocities between the wrist and middle finger
and between the palm and middle finger, the inching technique using sensory nerve potentials,

SCV (W-F) was unable to be measured in 23.0% of the hands treated conservatively, whereas the
rate for the hands treated surgically was 67.2%. With SCV (P-F), the respective rates were 164% and
52.5%. With hands in which SCV (W-F) was able to be measured, the conduction velocity was 35.7
+6.25 m/s for the hands treated conservatively and 30.5+5.18 m/s for the hands treated surgically.
There was a significant difference between these two groups.

DL (APB) was unable to be measured in 4.9% of the hands treated conservatively and 21.3% of
the hands treated surgically. DL (2L) was unable to be measured in 5.0% of the hands treated conser-
vatively and 22.09% of the hands treated surgically. With hands in which DL (APB) was able to be
measured, the distal latency was 5.13+1.47 msec with hands treated conservatively, whereas it was
6.68+2.24 msec with hands treated surgically. The results in the hands treated conservatively were
significantly different from those in hands treated surgically in DL (APB) and DL (2L).

The scatter diagram in which SCV (W-F) was plotted against SCV (P-F) showed that SCV (P-F)
was 45 m/s or faster in most hands, whereas the velocity was unable to be recorded or 45 m/s or
slower in most of the hands treated surgically.

The sensory nerve conduction velocity between wrist and finger is too sensitive to evaluate the
sensory disturbance. Even in conservative treatment cases SCV (W-F) was unable to be measured in
93% of the hands. Therefore we also recorded SCV (P-F). Measurement of both SCV (W-F) and SCV
(P-F) is important in deciding which treatment method should be used.

Key words . entrapment neuropathy, carpal tunnel syndrome, electrophysiological diagnosis
Address for reprints . Masahiro Nagaoka, M.D., Department of Orthopaedic Surgery, Surugadai Nihon University
Hospital, 1-8-13 Kanda-surugadai, Chiyoda-ku, Tokyo 101, Japan.
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Fig.1 The SCV (W-F) for each case.
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Fig.3 The SCV (W-F) and SCV (P-F) for each case. In most of the
splint cases SCV (P-F) was above 45m/s, while in most of the
operated cases the level was below 45m/s or unrecorded.
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Minimal Incision Open Technique for Carpal Tunnel Syndrome

Mitsuo Yoshimura

Since 1990, I treated 385 hands of the carpal tunnel syndrome with the minimally invasive open
technique. The first 57 hands were treated with a twin incision technique, leaving an intact bridge of
skin at the base of the palm, The next 292 hands were treated with single incision along the proximal
palmar crease. The operation was carried out under local anesthesia and without tourniquet, Under
direct vision, the transverse carpal ligament and distal deep forearm fascia were divided proximally.

Analysis revealed the causes of carpal tunnel syndrome were: idiopathic in 287 hands, distal radial
fracture in 14 hands, long-term hemodialysis in 84 hands.

The complications under the open technique were only two in 385 operations, one patient pre-
sented symptoms of possible reflex sympathetic dystrophy, and the other presented incomplete liga-
ment division.

Postoperative treatment consisted of 2 days of suction drainage, the average of amount bleeding
was 4.9ml from patients with idiopathic carpal tunnel syndrome and the average of amount blood was
7.1ml from hemodialysis cases.

There were beneficial effects gained by splinting the hand in the postoperative period among pa-
tients who underwent bilateral surgery. The actual surgery time for the open technique ranged from
5 to 20 minutes, the average being 12 minutes,

Minimal open technique is easy to perform and allows division of the transverse carpal ligament
under direct vision, thus avoiding any neurovascular damage, and even allows epineurotomy to be per-
formed where necessary.

I presented the results obtained in 200 hands of 146 patients followed up for over 6 months. In 174
of the 200 hands complete relief of paresthesia was obtained, 26 hands were not completely healed.

No hypertrophic scars were observed. 4.5% of the patients still had minor discomfort in the opera-
tive area three months after the procedure. After 6 months, the number fell to 2.5%.

I conclude that the minimal incision open technique of carpal tunnel decompression is a safe and
simple procedure, which allows rapid return of hand function with reduced incidence of scar tender-
ness, without iatrogenic injury.

B EREDE o7z, REICL D FHRERK
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Key words : carpal tunnel syndrome, operative treatment, entrapment neuropathy, hemodialysis, hand surgery
Address for reprints . Mitsuo Yoshimura, M.D,, Yoshimura Orthopaedic Clinic, 3-7-1 Ote, Fukui 910, Japan.
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Table 1
patients 72
male/female 12/60
age (years) 25-81
mean age (years) 60.8
complications none
operative times (minutes) 12-26
mean operative times 19
(minutes)
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1972.

5) Cobb, T. K, et al. Anatomy of the flexor retina-
culum. J. Hand Surg., 18B : 91-99, 1993,
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scopic carpal tunnel release, J. Hand Surg., 20B : 222~ B % INERSWREERNAE R EF
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BETTh?




HF&EE (J. Jon. Soc, Surg. Hand), #14% #$£4%5 642-644, 1997

TAREE B 12 BT 5 BB QR EALRERY
- AL SE

BRHIA IR S SRS VR
R B OBE-f OE " G
AL I= S 2 S SIS
RATKER A 2 R
LB B M

Pathological and Immunohistochemical Study of Fibrous Ligament
in Carpal Tunnel Syndrome

Hirotsune Hirahara - Katsunori Inagaki - Souichirou Takigawa
Etsuo Fujimaki & Miki Kushima

The objective of the present study was to analyze fibrosis and scar of the transverse carpal liga-
ment histopathologically and immunohistochemically and compare the results with clinical evaluation
and electrophysiological severity in order to help to elucidate the maturity of collagen of the trans-
verse carpal ligament and the pathogenesis of carpal tunnel syndrome. Twenty-four transverse carpal
ligaments from patients who were diagnosed as having carpal tunnel syndrome and surgically treated
at our department and one from a normal individual were investigated. There were 5 males and 15 fe-
males (15 right hands, 9§ left hands), with a mean age of 51.4 years. Preoperative clinical and electro-
physiological severity was mild in 9 hands, severe in § hands, dialyzed in 9 hands and normal in 1
hand,

HE stain and collagen stain from type I to VI were conducted for the transverse carpal ligaments.
As the neural severity increased, derangements of the primary collagen fiber bundle, reduction in thick
fiber bundles and growth of neofibers in the surrounding appeared in the fibrous constriction ligament.
These findings were considered to indicate degeneration of the ligament and formation of surrounding
neofibers,

DEPAEEBET L5 Z L0 L ) FHREEREORRG

VI BHo—BE+52EThA.

FREEBREOME, KBIEVIEZIHLMMIER " 2

Ty, RFEO R, Ehas i h Eikdt
Homit, FEE REAGEY, RERRLE
TR SVIE DS — 4 2 @ subtype % 38 L,
a5 —4 Y 0ERT, BEVOESERERFMLVER
SEEFENEER &R LEFRETOo7 -7 >

LZHCTFREEEH S S NBMAITERL
BUFENBILZI PR VIBILF, OF
FREFEHNR L Lz, FREEGERONFRIZBEMLS
B, ZE15H, H15F, £9F, FHEHRLLL K.

Key words : carpal tunnel syndrome, flexor retinaculum, immunohistochemical study, collagen stain from type

1 to VI, entrapument neuropathy

Address for reprints . Hirotsune Hirahara, M.D., Department of Orthopaedic Surgery, Showa University School of
Medicine, 1-5-8 Hatanodai, Shinagawa-ku, Tokyo 142, Japan,
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Fig.2 Case 2 b56-year-old female
A! HE stain X200
B: Collagen stain type I X200
C: Collagen stain type I X200
Z 23 ES & &
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R OEE L ABRHEREORRERT OO LEE R
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Boms. HFESEE 12 409-412, 1995
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Comparison of Clinical Results and Surgical Procedure
between the Linvatec and Endotrac Systems
for Endoscopic Carpal Tunnel Release

Hiroaki Sakano - Tomihisa Koshino - Naotaka Sakai
Shigeru Sato & Yasushi Miura

We performed endoscopic release of the carpal tunnel using the Linvatec system and the Endotrac
system in 59 hands (37 patients) with carpal tunnel syndrome. In this group, 26 hands (22 patients)
were operated on by only two surgeons and we were able to match clinical grades for these two sys-
tems, We compared surgical procedures and clinical results between the two systems,

Surgical position of the wrist joint was not limited using the Linvatec system because of one por-
tal system, but the Endotrac system allowed only dorsiflexion, Surgery was performed under local an-
esthesia in both systems, The Endotrac cannula was finer than the Linvatec cannula, therefore pain on
insertion of the Linvatec cannula was often so severe, 62% of cases required additional anesthesia as
wrist block. In contrast, 92% of Endotrac cases only needed local anesthesia, Releasing of the carpal
tunnel was not as clearly visible with the Linvatec system. Although the Endotrac system was a two
portal system with limited surgical positioning, it did allow on easy, clearly visible releasing procedure
of the carpal tunnel.

Clinical results associated with the Endotrac system were better than the Linvatec system in all
subjects; Subjective symptoms such as numbness improved in only 77% of Linvatec cases compared to
85% of Endotrac cases. Sensory disturbance evaluated by Semmes-Weinstein monofilament test im-
proved in only 77% of Linvatec cases compared to 92% of the Endotrac cases. Motor disturbance
evaluated with pinch motion improved in 69% of the Linvatec cases and 100% of the cases treated
with the Endotrac system.

We consider that the Endotrac system was better than the Linvatec system for performing carpal
tunnel release in all subjects.

B < FRORMBRBAEDTE b 15 T R E BB 4°
fThh b L) ikolz. ERTFRERME v MEK
R, EROFRERINCEL T, FHEEN BEH LD, RIFLMEREETES ICIHELEFR

I.@&@ U & &

Key words . carpal tunnel syndrome, endoscopic surgery, clinical resuit, operative method
Address for reprints | Hiroaki Sakano, M.D, Department of Orthopaedic Surgery, Yokohama City University
School of Medicine, 3-46 Urafunechou Minamiku Yokohama City, Kanagawa 236, Japan.
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2) REHE

Linvatec system } OF Endotrac system #f£8 L
RN L, 1) RERE, FMERLFEME- 5
M FMERENE, 2) WEREEE LT, LUhOUE,
MEESEEOEE, 3) A6E, 4) WHFOL2H
WL BEFHOFED AHEIZOWTHEBRE L.

3) FlrE

FiTem, ERBMmT 2 FA LosbRFRE L.
MEHMIERIACIZ I % F > ub 4 v 3~4ml 2 fEH
L7 RATkREEE L7z,

Linvatec system & one portal system Ta ) F
METIL D =2 —FEWALL, ERIIRAL VT
To. TO—=TIZTCATERF W L AR LERZ KR
F L7, BFREFELEE LI TY-F 72T,
WHAEN LD Ty a7 L — FIZTYBEL /- (Fig, 2-
1)

Endotrac system (& two portal system T&H 1)

Za—ZIFEEHT I VIFALFESICHLEET 5.
L DB L 2 AS 7TU— T TCAERD VI &
FRELIATICCREZRE L. BFRET
L, WEREEZ MNSIA T IATL—FIZTHY b
L, RKNT7v 77— FIZTHENIEELZ. @
system & & JREHHEATH A T TUBEE1To - (Fig.
2-2).
Im. # £

1) FHrEet

W & B RFTREEZ TIT - 7245, Linvatec sys-
tem Tt 8§ F 2% AT =2 — T ARV 2 iE A B
A3 BT O v 2 ~BfT L2, Endotrac sys-
tem iE 1 FZBWVTERMRE & EFRET OREH
L, FEOBOERIHBEFHET Oy 7 %17
A5, BRY D12 F 2% BFTHRB CITA 72,
EMFBEALIE Linvatec system Tl one portal @

LINVATEC ENDOTRAC N=13

] ] m B

improvement reduction consistent progress

Fig.3-1

N=3

ENDOTRAC

LINVATEC

E e S
improvement  consistent progress

Fig.3-3

‘ LINVATEC ENDOTRAC

| 03 m m |

improvement reduction consistent progress

Fig. 3-2

Fig.3 Clinical results of the Endotrac system and the Linvatec system. Subjective symptoms such as
numbness improved in 10 hands (77%), reduced in 2 hands (15%), and remained unchanged
in 1 hand (8 %) treated with the Linvatec system. Symptoms improved in 11 hands (85%),
and reduced in 2 hands (15%) with the Endotrac system (Fig. 3-1). Sensory disturbance evalu-
ated by Semmes-Weinstein monofilament test improved in 10 hands (77%), reduced in 2
hands (15%), and remained unchanged in 1 hand (8 %) treated with the Linvatec system.
Sensory disturbance improved in 12 hands (92%), reduced in 1 hand (8 %) with the Endotrac
system (Fig. 3-2). Motor disturbance evaluated on pinch motion improved in 2 hands (69%),
and remained unchanged in 1 hand (31%) with the Linvatec system; while it improved in 3
hands (100%) with the Endotrac system (Fig.3-3).
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Fig.4-2

Fig.4 Instruments for endoscopic carpal tunnel

release.

Fig.4-1 The Linvatec system consisted of a
large dilator (A), small dilator (B),
obturator (C), slit cannula (D) and
push blade (E).

Fig.4-2 The Endotrac system consisted of ele-
vator (A), retractor (B), rasp (C),
hook probe (D), obturator (E), slit
cannula (F), triangle blade (G), hook
blade (H) and push blade (I).

1O FHEEIIFHEMTHET, TREHEDH % IEF]

1= & i f T X 7-. Endotrac system i two portal

DI OEFNOIATOFRTH -7,
BERYAEME ORI EE Endotrac system Tk

g - Al

A7 F a5 —FHAOEIIFDRERE TR TE S/
DEIEIIES TH A7, Linvatec system (385812 X
L7ORBTIERRv, F72, 85 04X Endotrac
system (38 PHREH % #2 A T portal 2SEE SN,
BMEVERL 2P OUET L2055 TH5, Lal,
one portal @ Linvatec system I3¥J8E#% 5 X b &4
T 52 DEWERATOEICE L a2 %z
BESNT A7 OF TIRIEBSSEH1OLITE 257
HYIBEL 12 < e,

T i i BB B vy Endotrac system (23
98.1 #+C Linvatec system @ 353 4+ & b &5 - 7>
(P<0.05).

2) WA . LUholE, NRESHEEDORE

L o EE Linvatec system Tk 10 81, 77%
HES, 2B, 1 BIEIAECH 7. Endotrac
system (& 11 B, 80% Tk, 2HICHEL T
(Fig. 3-1).

Semmes-Weinstein monofilament test X ¥ £F{f
L7-MEBEZEDEE L Linvatee system Tid 10 4,
% 2 IEFAL, 2B 8R, | HEAETH 7.
Endotrac system % 12 ], 92% CIE#IL, 1 FITE
WL T, ki, BT o7 (Fig 3-2).

EHEZOREL LTOEABEOEBEE STV
6 Bl oWTHAE, Linvatec system Tid 2 1, 69.2
%Ak E, 1B AZETH o7, Endotrac system
B3BIF_RTEEL T, &1, Bimliziho
7= (Fig. 3-3).

3) AHHE

IEAHRE, REMERIBHEOMESESE, BEHIR
BoOMERGR EHEER, B E0eiHRRRro
7z,

4) W OREYHEIZ L AFFEROEFE

Linvatec system @ 1 Fl 458 O YA+ 5D 72
DIERETEFN LT 72,

V. # =

1) S8 T FARE RBUl O &

BB L CIRENT I & 2 KRS EREEIC
T3 EMOREERICEIL, BRLAVb 0% H
e L7, BIEEBOERL O LABEIBEES
NEEFASEGE LTV, 2770, TREFRS
FEREHO D LEFEMFEINERGESY, EHRET
Wiz EFERENTORE RBHENELE R L T
5 H 0BG E L.
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2) BHTFEEHKS v b OEHE

BATR SN TV 2EE T FRERRF v MIKE
{ HIFT one portal system & two portal system
@ 9 F&@¥EHSH 4. one portal system & L TidBEd
DE% L7 USE ¥ A 7 4% Linvatec system®®
AARBIP T TE 245 Agee system?) 7 &5
5. 77, two portal system & L T3 Chow®
D% L7 ECTRA system Z 2 U _RoF 7o
vFa—7 %M L7, Endotrac system® %
ENHBH. ThoDd b4 Ebivhb VI EHBEEE T
FRETEY AT LRT 4 AR-F T VOMBEHE
~Linvatec system & Endotrac system Z#H L7:.

Linvatec system{Z7F A F v 78O RX ) v b7
Za2— 5 %fFH L7 one portal system T&H 5. B
FHEOTAOEFREFTOET A2 — T %A
LRTLTATA VA —PETS. 7L—Fid7y
2T V—-FOARTHAE (Fig.4-1). TOTYAF A
BETTA AR TV TH o7

Endotrac system iZ£B#OM R v b hHZa—
S & {#EH 7> two portal system T, 7L — FiZ b
SATUIN, Tvy, ForaTl—FO3EER
BB, NIATYINVTL—FL 797 7L—FD
QREEOAHMIH L. HHGR T OEFRUFET
CHZa—F 2@ ALGEL T 5720, BFIEE L/
BECHE RIS AL L R—F— &, BEICAEL
TEEERET BT ATHED, BERCHERELDEY
EFNCIFERTH -7 (Fig.4-2). TL—FDHF1
AR—=HFTNTHE.

2) BHRTFEERERF v ML 2 FM (e 0E
vy

FRESERAIBN I 2 5%y bR ERLTH BT
BREECITI 2 ENTE LT TH5HH, Linvatee
system (ZAY v P22 —FHRROLDFREDOE
VIEF TR AR OR G H758 AR EREADORBITIS
BRREETOEMITIE S = 22— T 25N 2 & U E
THhb.

Linvatec system (2B HEIEH WO TFEM M %
BIBR S d, FHEPHETIUETH LN, HFED
OB —a — I PEESNTAEETH 5,
Endotrac system i FHEEE BN TCIT OB =2 —F
PEEINRETHH. T/, HEREFORMED
F%€id Endotrac system Ti3% 5, T 575, Linvatec

system TIIREEZET L7202 b L hrEETH 5.
L7455, Endotrac system @ J5 25818 O £ S 4
fES L L THEEICTZ, BEEFRFTH 7.

3) WIRBUR & G BHE

SR FARE BN O 2 BRI AR e
U Sh T2 2%y P2 EWTH BIF R
EEMELNAXTTHE, Lo T, EMLES
MR LIERETOPMICERH L T Iudfieg
By FOBRERICERSNEEE-THEET
X7, F72, A4 L Endotrac system TR &
7 % distal portal TOREERS LIHHEOEE L
BEFHA Y RERICITH ZE L, SmrOEE
BB EICL ) FHCELEEZDL, LT, &
B OREICHHTEL Xy FPRTFRWHREES
BDDILETHL.

V. % & &

1. FHEEIL two portal IETH =2 — F MW
Endotrac system OFVES T, WHEOUH L EE
THhoi-.

2. Linvatec system (X one portal system O 7z
OFEHOEREFIROH 2 EFICDFERTRTH 7.

3. Linvatec B X U Endotrac system & % i %
BB IR SR E TP NIERE TH -
7=,
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Complications of the One Portal Endoscopic Carpal Tunnel Release

Kazuo Ikeda - Kazuko Okada - Katsuro Tomita
Mitsuo Yoshimura & Shigeki Yamauchi

Six complication cases using the one portal method (Okutsu's method) are reported. One compli-
cation (out of 43 cases) occurred in our hospital, with five the other cases being in the other hospitals.
Three median nerve partial ruptures, one Guyon's canal syndrome, one superficial palmar arterial arch
rupture, and one tendon partial rupture make up the six cases. Two of the median nerve partial rup-
tures were exposed and sutured, and one was observed conservatively, The Guyon's canal was ex-
posed and the ulnar nerve had been crushed. A pseudoaneurysm of the superficial palmar arterial arch
was resected and ligated. A flexor digitorum superficial tendon of the ring finger was partially rup-
tured and observed conservatively. The reason for the median nerve and superficial palmar arterial
arch ruptures is that the knife is inserted too distally, If a transverse carpal ligament is not observed
clearly by the endoscope, the surgeon should not hesitate to convert to the open technique, Since
there are potential hazards in every type of endoscopic carpal tunnel release, the surgeon should ob-
serve the relationship of the anatomical structures around the carpal tunnel.

i L &

EHL 199200, BEOHEI L ZERTFE
D % B3 HICTTo T A FOBRIZRIFT
IR A FEE A B - BIRUN (open ) #47o
AREFICEHELTY S b, SR TEREEEHO
FEBFHMEL T2, 1993 FEICHE Lk )1 1T
FSFTE, ABERXLIMS o7, Larl,
FEPIBAE L, MR TLIhILAEEIIIREE, &

OEBECEETAIVLENNTEL. EBZELIER
Lz15E, M ciTbhaHEXE L2580,
EbETHRICOVWTHEL, TOBERICOWTE
BEmR 7.

V] &
FEBIE 6 ITH o7z (Table 1). DN 5 BlE

RE THRT FRERBM Z2IThN 720, FHE -
BEMRFOEGELEEIL, 4P THBFATES

Key words : carpal tunnel, complication, endoscopic release
Address for reprints . Kazuo Ikeda, M.D., Department of Orthopaedic Surgery, School of Medicine Kanazawa Uni-
versity, 13-1 Takaramachi, Kanazawa 920, Japan.
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Long-Term Results of the Dorsal Wrist Splint Therapy
for Carpal Tunnel Syndrome

Daisuke Ishigaki - Hiroyuki Tsuchida - Makoto Takayanagi
Toshihiko Ogino & Hiroshi Yoshizawa

From 1990, we have adopted a dorsal wrist splint as the initial treatment for all carpal tunnel! syn-
drome patients. In order to define the effect of splinting, 61 hands in 49 patients were investigated.
The average age of the patients was 52.5 years; 42 women and seven men were included. Early splint
effect was evaluated after six weeks, and long-term results were inquired about by telephone. Follow-
up ranged from a minimum of one year to a maximum seven years and six months, with a mean of
four years and four months. As the early effect, 37.7% were excellent, 45.9% were good, and 164%
had no effect for numbness or pain. On the other hand, only 33.3% were effective for motor weakness
of the thumb. Long-term symptoms were interviewed on 48 hands in 36 patients, 33.3% had no symp-
toms, 20.8% decreased symptoms not troublesome enough, and 18.8% felt some symptoms constantly
or intermittently. Thirteen of 48 hands (27.1%) were treated operatively, four hands were for motor
weakness, six for poor early effect, and three for recurrence of numbness. All patients with no symp-
toms had excellent or good effect in the early therapeutic stage. However, all patients with no early
effect had some residual symptoms finally, or were operated. Splint therapy is effective for numbness
or pain, and the early effect reflects its prognosis.
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Key words : carpal tunnel syndrome, conservative therapy, splint, prognosis
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lida-nishi, Yamagata 990-23, Japan.



FREERBIIT 2 EHAT) ¥ MEEOFRHE %

Numbness or pain
(n=61)

Excellent
37.7%

Motor weakness
(n=6)

Recovered
33.3%

Fig.1 Early splint effect after § weeks
Recovery of the chief complaints.

5, RAIE LCHRE, FRENES, BFEEINR
LTy,

1990 205 1996 fF12, LH B L UBEHREEIC B W
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BEAEESF, £26FTh, WAREIL 1246
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e L.
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MR, WHHREFROBHEERAR:. FT-O02HO
EREEOEEL LT, ERENESOEBMHRRE
BRiC L 2ME 24T 07,

BRETE MR 121X, Mann-Whitney @ UBE% H

Fig.2 Symptoms at the time of follow-up pe-
riod (n=48) Prognosis category is as fol-
lows
N: No symptom
D! Decrease symptoms not troublesome

enough
F: Feel some symptoms
O: Operated
VAR
% £

1. WEEEDRIZDNT
DELHHEEEISMIED, ATV N EERS
BTIEER23F (31.7%), % 28 F (45.9%), #&
H10F (164%) Thotz. —F, WLEIERHE
EZXFIT-DITZ6FTC, BBIIERELLDIE2F
(333%), REN4F (66.7%) TH-o7- (Fig. 1).
2. BEEIF#IZOonT
FEFICEIERE T VEEZ /D016 F (33.3
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< 4 vears
(n=18)

Follow up duration

4 vears =
(n=19)

Excellent
(n=17)

Good
(n=24)

Early splint effect

T 1 T 1
60 80 100 %

No éhange
(n=7)

0 20 40

Fig.4 Relation between prognosis and early splint effect

%), EZTEBLUNTBREBDPRII b VwES
2720 10F (208%), RICHBERIEH B LE
ZIbONIFE (188%), BBFIFMICE-72D
DALY F (211%) THhotz. Z0H)BRIZHR BER
ELTEBEELZFLZLOE ] FTHo7 (Fig.2).

FIZhAEREZRLTVWE S FIIH L TEORBRES:
Bz s, 6 REMETLVSELTEY, 3FiF
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AT Y VIROFEMNEE AL, FHFIF B
Wiz 35 FRBERED L OREBERE T2 BILS
G, ERERE L. AFEDEREBLA19FDH
LIERZ LA 9 F (47.3%), Kk BIEKD Y 456
F (31.6%) THo/-o0izxfl, | ~4EFEBAD 16 F

(mS)

Terminal latency

] |

84

1

N D and F 0
Fig.5 Prognosis and terminal latency at the
time of first visit (Ave, +8.D.)

There is no statistical difference in each
group.
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Tit, &4 TF (438%), 3F (187%) THo:
(Fig. 3). MBOMICIEHMAFHEEELTRD L h o5
7z,

FICOHGENR L R FROBS 2 A5 L, FERK
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H, TEFSF (T14%) FFMIZE > Twiz (Fig
4).
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L OEAS7.242.4mS, Mo rOEREE LA 6.4
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BFEICRAENEEET RO o7 (Fig. 5).
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Electrodiagnosis and Surgical Findings
in Cubital Tunnel Syndrome

Shingo Nobuta - Tadao Ojima - Katsumi Sato
Kazuyoshi Sasaki & Yoshinori Miyasaka

We performed a nerve conduction study in 24 cases of cubital tunnel syndrome and compared
these data with macroscopic findings at surgery. We used the inching technique to stimulate the ulnar
nerve in the cubital tunne! and recorded compound muscle action potentials (CMAP) from the abduc-
tor digiti minimi (ADM) and the first dorsal interosseous muscle and recorded sensory nerve action po-
tentials from the little finger, Conduction time in respective 2 cm segments, amplitude and dispersion
were analyzed. Group I consisted of 11 cases in which delayed conduction time on ADM-CMAP was
found in only a 2 cm segment. Group II consisted of 10 cases in which conduction time on ADM-
CMAP was delayed in a 4 or more cm segment. Group I consisted of 3 cases in which action poten-
tials were not recorded. In group I mean amplitude of ADM-CMAP was significantly decreased and
the rate of dispersion was higher than in group I. The incidence of nerve entrapment observed even
in extended elbow was 27% of cases in group I, 60% in group I and 100% in group Il. Pseudo-
neuroma on ulnar nerve was found in 36% of cases in group I, 50% in group I and 67% in group
. We interpret that a longer segment of delayed conduction time on ADM-CMAP reflects a more ad-
vanced nerve lesion in cubital tunnel syndrome,.

CRBEL R, I TR, HIEERBICBGT

LEAHIEHEN (CMAP) BLUAEHREEE

B R SN OB E X ) L RER 7 (SNAP) NESREWEMNFR, BIZEZE X H

BRETH ), MEEERD <m%u%ﬁ@ CES F RBEEOFMFE & OBEEREIC OV TR LT
:t,&%mm%ﬁﬁﬁwgmiﬁ%%ﬁ*# n¥ .
TIEHESATWRIYY . L L gl EDRBEL & EF B

RrOFF & EEDEE L OBERICET 2 MEILBE SR, 1992E7TALY 1997462 B CIOREBL

i U & I

Key words : cubital tunnel syndrome, electrodiagnosis, surgical findings
Address for reprints . Shingo Nobuta, M.D., Department of Orthopaedic Surgery, Tohoku Rosai Hospital, 4-3-21,
Dainohara, Aoba-ku, Sendai-shi, Miyagi 981, Japan.
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- FEEERBEOFMES 24 Bl TH 5. ERITEME
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HAH, AHESERENBEHENS 1346, 15°UEo
PB4 51, FEEEHTAS 2 60, 10° WY 141,
o7 Fom1BIThs.

MR E ORI EE, Inching EY 12# L
TREWETNEEZEE,S 2em M CTRIE L, W
Ml FEEM L RS0, A AE +, ELAME —
ELTH825—6 T TRBWAEZEL. CMAP ©
IR A ERIE, SNAP OB B 2 iIZggRt H
Wi, BESAEEEREEREYEHR LT, OhEE
5 (ADM) X CMAP 0&EH, @% 1 ¥E& M
(FIO) X b CMAP 0#EH, BLUG/NMELY SNAP
OEE AT 7. S AEE, CMAP TlErs Bas
0iERE, SNAP CRRTEMERTEIEL, 2ecm KB O
R, RIE (X Ib#e), dispersion % #af L
7z, 2cm REIOEERE X, BERFIOBEERA 20 Bl
® ADM-CMAP D &I » Mean £ 2S.D. & 1,
0.7msec LT A#IEHE & L7z,

T RI2 BV Tt tendinous arch 124 2 K&
BORICIRAE, FEERA - FR=5ES & 0BER, %
HrREoOREY B L7z 2BWMNIE King BEN
19 #, BT RIABATHIAS4 1, Osborne &A% 1 1T
ZF)of:.

1) B52H

ADM-CMAP OfREEZEXMIC X ) I RIEF % 3
BCOELL. 1 BIIAE EEORM 2em O X B O
HEERERED 11 BITH Y, 2 BTN LLEE
o dem PLEORBICEEE D 10 TH L. 3
BINSERHE T - 3R OR# T ADM-CMAP,
FIO-CMAP, SNAP 233 _RCEHFEETH o7 3HT
H5. 1 HICBY A EEEEXHIE [0 ~-2] 25961,
[—2~—4] 226 CH Yy, 2HOREREXEIL [0
~—4]1 2378, [+2~—4] 25161, [0~—6] »%1
Bl, [—2~—6] 1 BITH5. BESEEAZ L, 1
HIUH3E, MEAGH, VEB2H, 2B I 14,
MEASHE, VI3, VE1G, 3BV 1H, V
Homchy, 1B, 28, SENLEEMAISL LR

#

-t

LA % BTz,

ADM-CMAP R Az 55 8¢ O R IE % 4
Heoh&ETaE, 1HOFH443% 123 LT 28
181%TdHh, 1BHEERLT2EBIIBVWTERRECE
ERET 270/ (Fig.1). ADM-CMAP ¢ disper-
sionif, 1HFEDAH - 6% LT 2HIZBWTIES
Bl -80% &% b7z,

ADM-CMAP DZEEEXEIIBIT A 2cm KB
ZEREY | BL 2HThET 52, 280K 2cm
A FH 2.68msec THR B IERHMAIKE (, 2HOX
S 2cm i L THEEZEZ D7z (Fig. 2).

FIO-CMAP & SNAP OEHREEFI o hE X, FIO-
CMAP X 1 ED LB - 9%, 2N I -30%I2B W
T, SNAP X1 #0526 - 18%, 2 A6 61 - 60% i
BOWTEBRETHD, LI 2HICBVTELTEE
BOLFENRE D572,

2) FAPETR

R&## D tendinous arch |2 X A&401E, &

*p<0.05
(%)
70 ~ -
60 |-
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© O
g 40 |- —
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E 30
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- °
44.3
10 - +26.6
0o L
18.1
+22.1
Group 1 Group I
(n=t1) (n=10)

Fig.1 Amplitude of ADM-CMAP (per cent,
compared with normal side).
Mean amplitude of ADM-CMAP in group
T was significantly decreased compared
with group I.
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(2cm)  (proximal 2cm)  (distal 2cm)

Fig.2 Conduction time in 2 cm segment,
Proximal 2 cm segment in the delayed 4
cm segment of group I showed the long-
est conduction time,

Table 1 The incidence of nerve entrapment

[flexed position of the elbow]

in extension in only 90° or more
Group I (n=11) 3 (21%) 8 (713%)
Group I (n=10) 6 ( 60%) 4 (40%)
Group I (n= 3) 3 (100%) 0 (0%)

OMEIRYT B - MEORRIZ tendinous arch ¥} THIE
BRSOV OERES ) EHEL. HE
B Az & DBBfRIZ, BAMEMASS 907 RBOIE AT
TOHRRMICBIEE B0 1 BAT3 6 - 27%, 2
FEDSE B - 60%, 3BEDT3H - 100%THY, 18L2S
WAL R BEMERD. —F, 90° LUEofE
WAL COABILE BO/- D1z | BEASS #1 - 73%, 2 B
P45 40%, 3EENOBITH o7 (Table 1).
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B 3BRICALN, FEMOEINEPo7. REM
BOBHUSTRA O BIEHEER, NEMIIER)
RHAEEHD 0% LOBRKERTOINE Lz, 5
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Bo2H-67T%IC3, 1B, 28, 3BEEACHEMT
Y EIp ANy (WAR

# =

S EEEOBREEFENRBESIN BT,
REMNZ G XBECORERETRI L2 EHFEE
THh, FEEEL YK dom OX I {RERED
%L BbRBIENINETICbIEHIA T YY),
AR OEREH & tendinous arch EASPIEI - E A 5
BN Acm DL~V TabbXE [0 ~—4] 1245/ 7
BEsnY, BEOTISIC L B EEEERAIE tendi-
nous arch IZX AR BMBOFKIBME 2 EEIIRT
EbvbhTtunsb)

4, FEREEXEE REMBOFMITR L OME
B LR, ADM-CMAP OfZE;RIE A 2cm
OBLEBLTlem L EOBEIZBWT, RIBOAE
%84 (Fig.1), dispersion ®% R4 M, 4cm O
THHE 2em (CEHLRERE (Fig. 2), B
LB D & TR R ME ORI (Table 1), B&
DEEMBEOLEEME RO, RIBOET L dis
persion {&, CMAP " RE O EEHBERHEOEEI
HET2EMETHY, KEICL ) ERHEIRLLE
EOBEYHLOIBRAHTEL 2RHEY L
h, BEINBEORLBEEOEEZ BT 4L 8
bhb. Bauwens? I IERBUFF 0 % KA R E
DOEJFEEIZH LT axonal flow Z{REL, FOHh
PEEREMN Y BB T HEIENS L E 2 T axono-
stenosis D& % RE L7z, ¥4 L L T dispersion
DEFUIIERTHZP5, 1 BOTHE2ED 252
i dispersion #§297, SEFIZU T E S L I3F
2w,

ROV 1L, 2om OGEEBER M E RS EAIH
BEEORBRETH Y, HEEENLVHEEIZED
LENAEFIIHREEDEM T HISEA TREDET
EELIIREREE LTI SN b L,
FEERERMICB W TEESRMOLEENZOXE
IZEEINBEDTIEZL, HREEEORD BV E
FNDEZBRDREEBHELCVE., HAD 2em X
FIOIEER R OB S, 2 B0 PHEM 2em KHIZ
ZLWEEEELZED (Fig. 2), #EEED tendi-
nous arch IZ X AEAEHMICHEL, FIFBEED
BOBALE L TR TRBIZKHNEESEET S &
ZEibhad. FHEHRZIEET L L, BEMESY
BRLEET 2 LEEIETTL & & ITKH~E
BThLRan, RHEOREIEELBREL B
ThHEEZD.
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BEABW L FhcB LT, BASY ERR L.
{ZEEEZEATAY tendinous arch 12 L ABAEETH 57
OEPEOBRB TS TH Y, FEDOL 7% \» Osborne
ER LV EBRTWA, —7JF Sakurai 5% 2R
PR AR D MR AE 1238 L T neural fibrosis O 84
#32IE |, internal neurolysis Z#E L T 5. L
LR 4 OREF TEIE R A OB EE YT
HIXE [+2~0] CEERELRO/-0IF 1 Flok
THhH, BEMEEE R CEBEERME EE 212
vy, fiE o THMEMZIEO internal neurolysis & ¥
b, [ZEEELRTRIEHSTOMBERE - JIMNS &
UM ABEETRETHEEEZEL TS,

S & &

1. FHiREEEHOBSEESNIR & FHTEE
IRBORE L 7-.

2. ADM-CMAP OfRERIEXREA 4cm L LB
ik 2cm OB L T, RI|EOFELET & disper-
sion O BEM % 70, REMED tendinous arch
2L DR CEE & 2 A AR T D72,

&

E -

3, (FEEEKMA dem U EOBEDFHE 2cm
WREEENSE L, BESBOWHMEEZ LN, &
B ERRT 5 EEEDOHET & & b ICKE~ERE
THLHEREL.

4, HESERBIIBNT, REMENGERED
HBRHIBEOEEET ORMT AL EZ 5.
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Usefulness of Ultrasonography for Cubital Tunnel Syndrome

Hiroyuki Shimizu - Moroe Beppu « Hiroshi Nakajima
Keiichirou Imamura & Haruhito Aoki

This paper examines the usefulness of ultrasonography (US) for the diagnosis of cubital tunnel
syndrome and evaluates its relationship to the preoperative symptom grade.

Forty six elbows (30 male, 13 female) with the cubital syndrome were examined by US. Surgery
was carried out in 24 elbows,

The morphological and dynamic findings of the ulnar nerve at the medial epicondyle level were as-
sessed by short axis and long axis scans using the Aroka SSD-650 with 10MHz annular array. The
ulnar nerve diameter was measured using a short axis image.

Long axis images revealed a constriction and swelling of the ulnar nerve in 22 of the 46 elbows,
Short axis images showed that the long axis diameter (5.5+0.9mm) and short axis diameter (3.1=0.7
mm) of the swollen nerve were greater than those (long axis; 2.8mm=0.6mm, short axis; 1.5+0.3mm)
of the nerve without swelling, The dynamic findings on short axis images were classified into the fol-
lowing 3 groups: Non-dislocated group (11 elbows), Overriding group (16 elbows), and dislocated
group (19 elbows). There were no correlation among these 3 groups regarding the diameter of the
ulnar nerve. In Akahori’'s clinical classification, nerve swelling or constriction was observed in § stage
I elbows, 6 stage II elbows, 9 elbows of stage I, 3 stage IV elbows and one stage V elbow. The nerve
diameter showed a significant difference between early stage (I, I ) and more progressive stages
(I, IV, V). Morphological changes of the ulnar nerve increased with progression in the stages. In 20
out of 24 elbows which were operated upon. Ultrasonographic findings corresponded with the
intraoperative findings. In conclusion, US is a useful method for evaluating the morphological changes
and severity of grading of preoperative conditions.

i & I WREHE
SRR B A REMEOBERE TR, X F I EVE R L B S BB R AE R T o 1
IR OELEE I ET A HMUBITEIC 215D 43146 R (B30 H, K136, AR H, £
PIZDWTHREf L7, W10, mMW3HE) THH, S HbFMEIE 23 4 24

B (B 1840, etk 5 4, A/ I5H, AERTH, W
HW1H) Thot. FEIZISHE~T4m (P43 %)

Key words | cubital tunnel syndrome, ultrasonography, ulnar nerve
Address for reprints . Hiroyuki Shimizu, M.D,, Department of Orthopaedic Surgery, St. Marianna University
School of Medicine, 2-16-1, Sugao, Miyamae-ku, Kawasaki 216, Japan.
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Th ot WENEREER O B EIIE TR B 16
B, REMBEBE 136, RN B X RN 5 #,
S 461, REEEACL B, RELFT, S5 FHH
BT B EE 15 61, REMEELE 45, SR
25, SME 1B, BFTEEIL1HIT, A7 King &
15 B, BB TR, AEFLNTH o7, B
HWBWEEIL T 1 A A8 SSD-650 % fve, T
T 1I0MHz A=Ak r ¥ 52 ER L7, BT
R CIH BB TOMROBER T\, [EHigET
EPH A L E L, MRS L BRI TOM
BROBRELBEREL, AALOFEY CREVREERY
THELERCOMBORE L §REIM LS. 7
FRE DR % R 048D 12pene B BlIZ A L,
BN/ EE YA & BT B & & b R T
R E OBBIZOWT b RE L7

¥ S

REE T 46 eIt REHE /KT 2 — %R
e LTHESN, ) bR LEMETOMBEORE
FEowime REFREGOEMN TORMBEORL &
22 BB, EMETIRREMESARE 238
AEOKLa—E LCHEIS N, FL-8EIRE L
TREMENAM LEE R B2 5 HEGT 19 7,
B4 16 /i, FEHEEE 11 Hicfos, 203
BE AN EESTOMRORER L GROFEMEIE
HEGEIRDP o7 (Table 1). &5 ICEEECH
BoOBERTZOEMNT 20 (B2 5.5+09mm,
M 3120.Tmm) T, BoOhro7z 26 (BE
2.8+£0.6mm, 4% :1.5+03mm) L& 2 & E,
EEEIPL LR BENEZRPEESNZ (p<0.01).
T - BB CHEROE RS 0 A ES G T
TERERBETH 70 2FIcAS R, KicHE
BHNBEROFR LB L OMHEEZRT (Table 2).
BT /- 3G THROERD 5 v idiiMEE R
L7-d o T3, U#i<ide i, MEBTiE9N,
NV#ciE 3, VTR INTHY, HRlokiTs &
bICHBOREE AR TEEIEML . FoBE
BIbERLZTUED 13 5Cid, THUTO IR
I, BEORE, BREELICERICKREPo7.

FWEAT 72 8 B AWRAFR L OB Tk
0 icBERGEE—HLFRIEDLON:. BF
TR L7201 1T T, i fibrous band
ETOMBROKI L ZOPRTOEKRS L U RERE
ROz, ERICERETERICHEOEM T 5K

Table 1 Long axis and short axis diameter of
the ulnar nerve for 3 groups.

Diameter
long axis short axis

Dislocated group

(19 elbows)

Over rode group

(16 elbows)
Non-dislocated group
(11 elbows)

43+18 2.3+1.1
]*
3.7+14 2.3+1.0 :l *
*

39=x14 2.1£0.7

(mean=+SD) *N.S

Table 2 The relationship between Akahori’s classifi-
cation with morphological changes and di-
ameter of the ulnar nerve.

Akahori's | Morphologic .
e Diameter

classification | change (+) . . hort axi
(elbows) (elbows) ong axis short axis

1 16 3 (19%) 44402 2.5+0.6

I 16 6 ( 38%) 50+04 2.8+0.8

m 10 | 9(90%) | 56+08 32+07— *
\'s 3 3 (100%) 6.4+1.0 3.8+0.3

A 1 1 (100%) 6.4 3.0

(mean=+SD) * P<0.01

PERETE - AN TIE, P CHEWICL 5 EEIHE
BTE/ MR, BEEGL L IZIZEEFRRE L
T—HL T /DX 3FNTHo 7. MTHREBER
BEP—HL T hhol 4 FHE, BEHRETRIEZIET
EEZEELZRL TV, #ifH fibrous band T
O TP LEHREOBISRO LN OTH B,

R = E f

R LD 64 5%, B, KI. A&, Mo LU
# 1AL Y BELLH 202, SUEEHICEHE
WA LN, REMRERIC— L aEsmsd Y,
claw hand deformity % SROFREO R S E TV
EEW L. XBBETEIERERBHEORRE R
L, BEEETEIREE RO & 20HETH
BEAERS, HEGETEEHICLVE G- REMW
BEPSBEREI LS. BRIE5.3mm, H2&iE 4.0mm &
B (BE:26mm, 5% :20mm) LHVEKRKLT
vz, R EAC GBI FEICESRLRTRE 2D,
B LE=TEGWNAE L OBEmSBE SN, #E
PR TIIBERE &~ L 2R ORI & BAheE s
Ao, King BEa BT, MRl £FoRETIR
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ulpar nerve
constriction

(-

medial epicondyle

!

medial epicondyle

ulnar nerve

ulnar nerve

medial epicondyle

? . ) ulnar nerve
medial head of m.triceps

medial epicondyle brachii

normal side

c) d)
Fig.1 Case 1. 64 y.o. male

a) long axis image. proximal swelling and constriction of the ulnar nerve,

b) short axis image in elbow extension. The diameter of the ulnar nerve is greater than the nor-
mal side,

c¢) short axis image in elbow flexion. The ulnar nerve is compressed by medial head of M. triceps
brachii,

d) short axis image of normal side,

FIBOFHMMTRICEE L Tz (Fig. 1).
FEB 2 61w, =, FW. HE, /MR LUK
1ERI Y BHE L LR %Z L. MNEMMK TR

\ v u Rg;ve BB OEREILEE T, claw hand deformity & 72

B o \ ' medial ¢, TBLBW L. B A TR

nerve | epicondyle s B AR AT LR B ) R A BT B O

e ondyle BWE S, BREED SNk ore. T

LM LR AT ROBE S N, FHERE R~

e pxrEXtension ., Flexion DAFOA FEFICE D 37 AETERIZEEL
RT ELBOW FLX_ (Fig. 2).

MED
E =

Fig.2 Case. 61 y.o. female,
The nerve dislocates anteriorly in elbow AL Li%%?&&ﬁl%?f%ﬁ%w}ﬁ%%mL:BD%E%

flexion,

HHEOREED L CBIEZFRMICHE L, BB L
EEGHETHL P2 RRBELSS ), FHIrEREICL
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HIFEMEIERT AEmMIHD L BE L. e
b 5ERT L ) NEREEEREEIC B A5 REMROME K
BiEBEIcED L, WEOBESLEE~OHBOER L
LCERLTERY, SEOBEN,S, BERGETH
BOBEBAND DIEFIIEREORENEETHLIE
BHELPE R o7, BICHEROBE LERPEER
BEORT L7 ER TldibiidiE &L 2 6 5 MREX
7% EOBEEOEERLTHEFIEOH RS A LIS
ZEdn, BEERBEINHOEEEZHET S 1
ODIEIIE NI B LER . ILEHBEETER
BHECGNEEEs OB AHEGERE) LITAE
FEROERAGISERE MmN, SEHTE
ELMEOBENERIZ, P2LTLIHROE
B2 HREAORERICIEZ L 2WEEZ LR,
AR OMEOFEE L HHOBTRETIZIZ LA
B, WEFREBEREELF KL Thid o o4l
T, BELHBEOEEEZBHTE Lo 2ERT,
BERNNPHOREEES * SA TV, HOZE
TSR A DI E N T OMEO R B 2SHEE T,
ML LRSIV ETHDEELS.

5h

Z A

3 & o)

1. [EREREGE 43 6146 It (5 & 34760 23 4 24
) CBEERERT, MEORMSE, BLUH
PHTR L OBRIZOWTHERE L7z,

2. RHOMET L & B IR OTBRENELOFEE L
WL, TAREREEOEARL AL,

3. BERNEZIMHOEEEZHETS 120
BRIZD ) BEER T

4. BEHRBCL Y HBORBELOALLT, R
FHEED L CHRREARORELBHECE, Ml
FIERBEOREDREBIIERATHo 72
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Clinical Results of Modified King’s Procedure for the Cubital
Tunnel Syndrome, Using the Yokohama City
University Criteria

Naotaka Sakai - Tomihisa Koshino - Hiroaki Sakano
Syusuke Okada & Shigeru Sato

Clinical findings of the cubital tunnel syndrome were evaluated before and after modified King's
procedure, using the Yokohama City University criteria, This system composed of four parts: 1) prick-
ling sensation and pain (30 points), 2) muscle weakness and atrophy (30 points), 3) finger deformity

(20 points), and 4) sensory disturbance (20 points).

Mean of total socore increased from 454 to 78.2

points significantly (p<0.0001), and each part score increased significantly (p<(0.0001) after surgery.

MCV of the ulnar nerve increased from 33.1 to 424 m/s significantly (p<0.0001).

Coefficient of the

correlation between preoperative MCV and total score was (.41, and postoperative one was 0.45. Our
criteria was thougt to be enough to evaluate clinical signs of the cubital tunnel syndrome.

& U &

HOBKT R ERmibt 2 FMAIC 3L Db o
WHLH, BLIZINE CREMBREOHERIZEL
TREMEDREEFMERE % v CRAIBOBEY
AT o C&72YY . 4EC ofET AR R B
ReEEFIAE S VO 2 €0 LD King BEDOE
IR E SMET 5 & & b1, FEEEOEE NS
+ USEBI R EEERE (MCV) & OMEBRIZ D
THRHE LD THET S,

HEREFRE

AT RE R ICN L King BELXHIT L
3NH3RHT, CRILBNHAKLBITHY, Fi

BRI 45.6 3% (21~60 &%), BEFHEIZFY
474 (2~84) Thot-.

R HEERRE O BRIRPT RO FF ML 1. B BEER,
2.5, 3. FBOLER, LHEEEDLEB ISR,
AEtEH (100 E%E) 2 REMROBEGTME & L
7z (Table 1), HEFERILUINKEEBEOEEL S
M 30 Ml ECRME L. MR HEGHET
EHBHBOFEIIOWT L BEIZ 0 AiaT, FiE
DERIE 4L -5 TBOBHHRESSICL 2 H» EHER
DFEIZONTHEBIZ2 AFHAT, QIEEEIL?2
PDEICE 2MEMZ 5 AEIC 20 AWM A TEML
7.

King ZEIIHEEMHIOBRETIZTEALHE
WHB L UFREMERS L EETICHE, REMRE

Key words . cubital tunnel syndrome, King's procedure, clinical scoring system
Address for reprints . Naotaka Sakai, M.D, Department of Orthopaedic Surgery, Yokohama City University
School of Medicine, 3-9 Fukuura, Kanazawa-ku, Yokohama 236, Japan.
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Table 1 Criteria for Evaluation Ulnar Nerve Palsy (Yokohama City University)
Points
1. prickling sensation and pain
1) no prickling and tingling sensation 30
2) mild, usually unaware of it 25
3) mild, always but no discomfort 20
4) moderate, with discomfort after a long work 15
5) moderate, with discomfort in ADL 10
§) severe, with pain on motion 5
7) severe, with pain and limitation in ADL 0
2. muscle weakness and atrophy
1) normal 30
2) mild muscle weakness with atrophy unclear (MMT: Good) 25
3) mild muscle atrophy 20
4) moderate muscle weakness (MMT: Fair) 15
5) moderate muscle atrophy 10
6) severe muscle atrophy but slight muscle contraction 5
7) no sign of muscle contraction (MMT: below Poor) 0
3. deformity
1) no deformity 20
2) full digital extension but incomplete adduction 15
of the ring or the little finger
3) incomplete extension of the ring and little finger 10
4) clawing finger, sometimes include the index and the middle finger 5
5) advanced clawing finger, with contructure in PIP and DIP 0
4. sensory disturbance
1) no disturbance (TPD<=5mm) 20
2) mild hypesthesia in ulnar side (5mm<TPD=10mm) 15
3) moderate hypesthesia (10mm<TPD=20mm) 10
4) severe hypesthesia, sometimes extend to forearm (TPD>20mm) 5
5) anesthesia 0
Total score
MMT: Manual Muscle Testing TPD: Two Point Discrimination
Total score is 100 points.
Total score Total score
100 7 7 .
100 * s Lt y=0.60x+52.8
i i r=0.45
80 : 80 . (n=18)
607 y=0.58x+26.2 60 1
* . r=0.41
40 1 (n=32) 40 1
20 7 . 20 1
0 T T T U ! 0 T T T T T T T
0 10 20 30. 40 5%/5 0 10 20 30 40 50 60 70 80/
m/s
preop. MCV postop. MCV
(A) (B)

Fig.1 Correlation between the preoperative (A) and postoperative (B) total score and MCV.
Coefficient of the correlation was 0.41 in the preoperative score and MCV, and was 0.45 in the

postoperative ones,
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B RABAEE L0 R TR M A T R
Lo L 72Y . BRLZERENBLES /3
CCERE, FEL SR BONSE LB EE
Bl HRLEEOY -3 EEk, HEES T BR
L7

FBIR ORI RO MARE AL HE
DEBBEIZFITCLRETCHEL, 20FEKELZH
% | CHSEMEEDO LRI OV THRET A E L 1T,
FHRTAICERI L 7= MCV & 8- 2 & O BRI o
VCHREL.

5 ES

HERT AN EHREBETMEREORE AU, a0
454132 A (+EERRFE) Tho 0P Mkix
P 7824159 HE THEED (p<0.0001) EL 7.
HER OB ST, BERERSHR 115142 S5
Witk 24.6 £4.7 B, FHFIATET 10.7£5.2 52 S4
196273 Hm~, FIROEFIHHT 12.8+15.2 Hh 47
% 16,7145 m~, HMEBEHFWET 10.423.6 S HH4F
#113+33 m~, H4HFEIC (p<0.0001) SEEL.

RAERED MCV IZMTET ¥ 33.1+£9.0m/sec THo
72 b OPHTHRFE 424+ 124m/sec FTHEIL (p<
0.0001) EL7z. MCV A S L OMBEBERIE,
WHTCHEAEE =041 ©, #iETr=045 DIED4E
Hx W7 (Fig. 1-A, B).
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FAROEABTRALNTEY, —HMITERRED
SIS BB STV S, BRSO ST
X ERFONRZED [Eh - RE - BENRIEE
(BE%) OIBEESFAN 55275, KR ARILLT
SET 2 HRTRAEVED, FHRELREMIZL -
TEHT 2 2 DTN,

BE DR S SRRSO BRI R
I B - FHROEY - MEBEO 4HEICARIL,
BEHEATI00 AL T B & O B L 72 BRI & R L
70, ®ad I nE CRFMEEREY BT King 23
O EBEEEMEL 2 0F BB L CE 2, &
[\ 13 & B 4 2 E DL EEH 4.7 E OB IZ D »

THE L7z, ZOFKR, BEEEP) TR 4HEESA
2OV THMBMBROFEHAED t BEIZL 5 p EIW
Thd 0.0001 KBETHY, FMBEOKZEKRATROK
EEZ L(RBL T

MCV & B A ROMBEMBIZI W T, Wil Tr=
041, WETr=04OEOHEETEDL. L2rLE
BHZDWTHETT 2 EMAT MCV 2 L{EETH »
7261, BIRFTEAUEL 2D 22boTH3 LD
Wi MCV B+4WEL TR P o2 08HY), =
A LABOFEED MCV ERAAOHEOMBEREE
0.5 KIIZIZATVWAIDEHESINS,

KES I King BEOMHEBEELHAEL T, MCV
PHTEERFICBIOREWEREOEERELH 5
BEMETIIRERIObDO0, MBREOTEOH
FIRLTL OB TRV E LTWEY, BEFR
DFRFMEEFREMEOBEES +ORBL TV A
PEPEEFEHZIIRE T A0, X D HE
IR EENKELRTIHEINLETH L. SEOH
Tk SCV X HaTE AT RO BN S MET ORI
%S o 2, BRI 4 B NER B R
AL TEH %479 microneurogram #HiTLTHEY,
SO R & AREFMAK S OBBREFBIFFCTH S,

HERRE & BT RERRER OO AT B O FE@ 12
BERAPHNTEFHEABIE LS EEI LR,
AERE S EU IR BRI D ) T { Guyon BiE
BEECLFHLEZDOTH S, SHRIITFIHEEER
S\ U1E 5 1B P RRR R o BEAM A 5005 & 1R LER
RIERLTREWEZEZ TS,
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Long Term Follow—up Study of the Incidence of Carpal Tunnel Syndrome
in Patients Undergoing Hemodialysis and Results
after Open Carpal Tunnel Release

Kazuhiko Hirachi - Akio Minami « Hiroyuki Kato
Keiji Kutsumi & Toshihiko Kasashima

We have studied about the incidence of carpal tunnel syndrome (CTS) in patients undergoing
hemodialysis, The purpose of this study was to evaluate the time-related incidence of CTS and the
long-term results of the open carpal tunnel release. This study consisted of fifty patients ranging in
age from 31 to 71 years, with an average of bl years. The duration of each patients’ hemodialysis
ranged from 3 to 17 years, with an average of 11 years. Thirty-five of the patients were male and 15
were female, The clinical symptoms of CTS were examined with an electromyographic examination
in 1988. Twenty-one patients (42%) had no symptom (the negative CTS group). Fifteen patients
(30%) showed symptoms of CTS in one hand (the unilateral CTS group), and 14 patients (28%)
showed symptoms of CTS in both hands (the bilateral CTS group). The incidence of CTS increased
according to the duration of the hemodialysis. At the time of a second study in 1996, 20 patients had
died. Thirty of the patients were alive, and each of them was followed up. In the negative CTS
group, 13 patients (62%) showed symptoms of CTS in 1996 and 3 (14%) did not. In the unilateral CTS
group, 6 patients (40%) showed symptoms of bilateral CTS, and the remaining 9 patients (60%) had
died. In the bilateral CTS group, six patients (43%) had died.

The open carpal tunnel release had been performed in 52 hands of 32 patients. Symptoms of CTS
had improved after the operation in all patients. The mean follow-up period after the operation was
5 years and 4 months. At the time of the follow-up, 30 hands in 16 patients showed no symptoms of
CTS. Symptoms recurred in 13 hands (256%) of 10 patients, although these patients relieved in 7 hands
after a second operation. 8 patients had died at the time of the follow-up. When the clinical features
of the recurrent and non-recurrent groups were compared., The patient in the recurrent group was
older at the time of the first operation, and the grade of paralysis at this time was more severe than
for the non-recurrent group.

In the negative CTS group, only 14% had no symptoms, 62% showed symptoms of CTS, and 24%
had died at the time of the follow-up. Our study results show that, overall, at the time of the 5 year
and 4 months follow-up study, 58% of the patients who had undergone the open carpal tunnel release
procedure were symptom free, 24% showed recurrent symptom, and 17% had died. If considering the
long-term results of hemodialysis-related CTS, the associated death rate and rates of recurrence should
be better understood.

Key words . carpal tunnel syndrome, hemodialysis, follow-up study, recurrence, open carpal tunnel release

Address for reprints . Kazuhiko Hirachi, M.D.,, Department of Orthopaedic Surgery, Hokkaido University, School

of Medicine Kita-15-jo Nishi-7-chome, Kita-ku, Sapporo 060, Japan.
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196 ED 2z bz AERfTo /2. 2OHERE
D ECIMEBEATIZEHET A CTS ORERBE & BEIA
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2 AT OEN € v ¥ — AR TR O & B 50 6,
100 Paatg e Uiz, & QidBERRREERIFERD
BERETHY, ERRETEIIIRP LBz, 1988
FIAT - - P EFRAEROFENL 31 AL TL K, FH
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otz HHIZBEE3 B, KEIEHTH 7.
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BOLUNE - BEFEOFE - MEMKROBMN+E2 A
7z, E5ICCTSICHT A HEETR (REEEm O -
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Recurrent Carpal Tunnel Syndrome in Long-term
Hemodialysis Patients Undergoing Reoperation

Osamu Scejima - Motoyuki Fujisawa - Hiroyuki Iida
Masatoshi Naito & Kosuke Ogata

Eleven hands demonstrating recurrent carpal tunnel syndrome in nine long-term hemodialysis pa-
tients were evaluated in terms of 1) the length of the hemodialysis period to onset, the initial opera-
tion, and the 2nd operation, 2) the pre-operative findings, 3) the relationship between the side of
symptoms (e.g. right or left) and the arteriovenous fistula's side, 4) complications related to
hemodialysis, 5) the operative and histological findings. The mean period was 5.8 years from the ini-
tial operation to the recurrence. The recurrent patients also had significantly more severe subjective
findings than those of the initial operative patients at pre-operation. However, no significant correla-
tion was observed between the recurrent and initial operative groups regarding the hemodialysis dura-
tion to onset and the initial operation, the objective findings at pre-operation, and the side of the
arteriovenous fistula. There also tended to be more complications related to hemodialysis in the recur-
rent group than in the initial operative group, although the difference was not significant. At opera-
tion, scar like membranous tissue was observed on the median nerve and the median nerve also
adhered tightly to both the membranous tissue and the radial wall of the carpal canal., Based on a
histological examination, amyloid deposition was observed in about half of the cases in the recurrent
group, but in all of the cases in the initial operative group. In conclusion, the main factors of recur-
rence for carpal tunnel syndrome in long-term hemodialysis patients may thus be the new formation
of scar like membranous tissue and the adhesion of the median nerve in the carpal canal.
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Table 1 Pre-operative findings (Mean=SD)

Recurrent Group Initial Operative Group

(11 hands) (17 hands)
Subjective Findings
Levine's scale 456-+35% 29.3£7.5
Objective Findings
APB-MMT 3.9+0.5 3.9+0.8
Grip (kg) 8.0+6.2 8.8+4.6
Pinch (kg) 3.8+14 32+1.5
SW (No) 9.1+4.1 10.8+5.9
m2PD (mm) 8.5+4.0 8.71+4.2
DML (msec) 85128 T.7+£3.3

* Statistically significant difference between the recur-
rent and initial operative groups: p<0.0001 (un-
paired t-test), APB: Abductor pollicis brevis muscle,
MMT:. manual muscle testing, SW: Semmes-
Weinstein monofilament, m2PD: moving 2 point dis-
crimination, DML: distal motor latency.
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Table 2 Operative and histological findings of
the recurrent group

Nerve adhesion 11 cases (100%)
Marked: 4, Moderate: 4, Mild: 3

Nerve constriction 11 cases (100%)
Marked: 0, Moderate: 2, Mild: 9

Membranous tissue 7 cases (63.6%)

Remain of the TCL 3 cases (27.3%)

Synovial hypertrophy 3 cases (27.3%)

Amvyloid deposition 6 cases (54.5%)

TCL: Transverse carpal ligament
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Hand Problems in Long-term Haemodialysis Patients
— SLACS —

Ichiro Okutsu - Ikki Hamanaka - Noboru Akatsu
Setsuo Ninomiya & Yoshio Takatori

During the past six years, we have operated 26 hands in 25 long-term haemodialysis patients who
complained of dorsal wrist pain on the extensor retinaculum area. The chief complaints of these pa-

tients were spontaneous pain, pain on motion, swelling, tenderness and restricted finger and wrist
movement. The mean duration of the haemodialysis was 17.8 years. The shunt side was affected in
19 hands. The operations were performed under local anesthesia without pneurnatic tourniquet on an

out-patient basis. All of the compartments of the extensor retinaculum area were resected and opened

and the synovial sheath was resected. Biopsied specimens were analyzed pathologically and revealed
a high degree of By-microglobulin amyloid deposition. The mean follow-up period was 24 months.
All patients expressed satisfaction with their postoperative clinical state,
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Key words ;. synovial-ligament~amyloidosis-complex syndrome, SLACS, long-term haemodialysis, amyloidosis,

wrist pain
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Reoperation for Carpal Tunnel Syndrome with Hemodialyis Patients

Shinji Hirabayashi - Takashi Inoue

Seventeen hands with 16 patients, with reoperation for carpal tunnel syndrome between 1989 and
1996 were studied. First operation was performed by release of flexor retinaculum and by flexor
tenosynovectomy. 166 hands were dealt with. Those mean (£SD) age was 56.0+0.3 year, mean (=+
SD) maintaning hemodyalisis period was 14.44+4.2 year, and mean (£SD) follow up period was 3.9+
2.4 year. Second operation was performed by 9 men and 7 women, and at 3.9+£2.4 year, ranged from
1.16 and 6.91, after first operation, Causes of recurrence were regrowth of flexor retinaculum with
29.4%, compression and adherent to the median nerve by tenosynovitis with 58.8%, imcomplete release

with 5.9%, and encasement by scar tissue with 11.8%.

(10.4%).
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An incidence of second operation was 17/166
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Carpal Canal Pressure Measurements with
Partially Remaining Flexor Retinaculum

Ikki Hamanaka - Ichiro Okutsu - Tatsuo Hayashi
Tsunenari Tanabe & Setsuo Ninomiya

We measured carpal canal pressure step by step before, during and after releasing the volar struc-
tures of the carpal canal. Carpal canal pressure measurements were performed preoperatively,

intraoperatively and postoperatively.

Measurements were performed in resting position and with power active grip on 35 hands in 28
carpal tunnel syndrome patients. We compared the data at each step and statistically analyzed the re-
sults, Carpal canal pressure is significantly reduced with the release of each successive structure with

power active grip.
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Etiology of Carpal Tunnel Syndrome in Male

Akimasa Kobayashi - Toshirou Futami + Toyohiko Ukita
& Yukio Tsukamoto

This study was undertaken to investigate the etiology of carpal tunnel syndrome in male patients.

Thirty seven patients treated with open carpal tunnel release were examined. Thirty patients (81%)

of these had general or local factors, such as long-term hemodialysis, rheumatoid arthritis, soft tumor,
distal radius fracture and over use. Twenty six (70%) of 30 patients had positive findings in the gross

operative observations and histological examinations.
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Table 1 Background

Conditions No. of patients (hands)
Rheumatoid arthritis 1(2)
Hyperuricemia 1(2)
Hypertension 2 (3)
Long-term hemodialysis 17 (23)

Distal radius fracture 3(3)
Macrodactyly 1D
Soft tumor (D
Over use 4(4)
Idiopathic T(D

MRAICERE L7, SHICHPICETS & OB
L, WIS GEHTBITIX congo-red, Sy micro-
globulin $& % &) [TREL 2.

& 3
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Key words . carpal tunnel syndrome, male, etiology
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Endoscopic Release of Transverse Carpal Ligament
—— Surgical Technique for a Reliable and Safe Procedure —

Yasushi Nakao - Yukio Horiuchi - Shinichiro Takayama

& Noriko Okuyama
Department of Orthopaedic Surgery, Keio University, School of Medicine

Introduction

Endoscopic release of transverse carpal ligament is becoming widely used as a surgical treatment
for carpal tunnel syndrome. This procedure was introduced as a technique which permits rapid return
to daily activities due to less postoperative pain and earlier recovery of grip power; it has less
operative scarring compared with the conventional release via an open palm approachl>2), However,
with the spread of this endoscopic release procedure, the number of iatrogenic injuries to major
neurovascular structures has increased4)6>, and the importance for surgeons to undertake a formal in-
struction before performing this procedure has been strongly emphasized5>. In this paper, the technical
analysis for a reliable and safe endoscopic release is discussed,

Clinical Materials and Surgery

Over a 2-year period, 62 hands of 56 patients (50 females and 6 males) were treated with
endoscopic carpal tunnel release in our department. These constituted 60% of all patients treated sur-
gically with carpal tunnel syndrome; the other 40% of patients received an open-palm release due to
the suspicion of a constricting motor branch, proliferating tenosynovitis or a space-occupying lesion.
The diagnosis of carpal tunnel syndrome was made on the basis of positive clinical findings and
neuroconductive studies, Endoscopic release was performed using the two portal technique (ECTRA
I, Dyonics Co. Ltd.). A pneumatic tourniquet was generally not applied. Regional anesthesia was
used for the initial 8 cases and local anesthesia for all of the remaining cases. The position of portals
was established according to our original design (Fig.1). A transverse incision, 5mm in length, is
made for the ently portal on the level of the proximal wrist crease at the ulnar side extending to the
palmaris longus tendon. A line is drawn from the midportion of the ring finger base toward the ulnar
end of the entry portal, A second line is drawn from the midportion of the fully abducted thumb base
to meet the first line, and a 5 mm transverse incision is then made radially from the intersection for
the exit portal. The surgical procedure follows the extra-bursal technique devised by Dr. ChowB).

Postoperatively, the wrist is splinted with 30 degrees of extension for a few days.
Results

Three endoscopic releases had to be discontinued during the procedure and were switched to an
open-palm release due to severe pain with insertion of the cannula assembly or due to intervening

structures above the cannula’s slotted opening. The majority of patients showed good results, with re-

Key words : carpal tunnel syndrome, entrapment neuropathy, endoscopic surgery, complication
Address for reprints . Yasushi Nakao, M.D,, Department of Orthopaedic Surgery, School of Medicine, Keio Uni-
versity, 35 Shinanomachi, Shinjuku-ku, Tokyo 160, Japan.
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Peripheral Nerve Regeneration in the
Apolipoprotein E-deficient Mouse

Osamu Watanabe & Masanori Takahashi
Department of Orthopaedic Surgery, Ichikawa General Hospital of Tokyo Dental College

Yukio Horiuchi & Yasushi Nakao
Department of Orthopaedic Surgery, Keio University School of Medicine
Susan E. Mackinnon

Department of Surgery, Division of Plastic Surgery, Washington University School of Medicine

Introduction

Following peripheral nerve injury, cholesterol from degenerating myelin is conserved within the
nerve and reutilized by Schwann cells for new myelin synthesis. Apolipoprotein (apo) E synthesized
and secreted by macrophages plays a key role in this local reutilization of lipids. Cholesterol derived
from degenerating myelin is stored in macrophages and then subsequently secreted to form
cholesterol-rich apoE containing lipoproteins, which are taken up by low density lipoprotein (LDL) re-
ceptors on the surfaces of Schwann cellsS). Although apoE has been thought to be necessary to nerve
regeneration, previous research using apoE-deficient mice has shown that apoE is not essential for re-

1)6)

pair of a peripheral nerve crush injury We performed morphometric assessment to determine

whether apoE deficiency affects peripheral nerve regeneration following transection and suture repair.
Materials and Methods

Male apoE-deficient mice aged 6 to 8 weeks were used. The apoE-deficient mice were produced
using gene targeting in embryonic stem cells. The stem cells used were derived from the 129/0la
mouse, and the mutant mouse was crossed back to a C5H7BL/6 mouse®. Thus the apoE-deficient
mouse had a mixed genetic background, influencing the choice of both male C57BL/6 (Harlan-
Sprague-Dawley) and male 129/0la (Harlan-Sprague-Dawley) mice as control animals, Ten animals
were randomly selected from the apoE-deficient mice as an experimental group, and 10 each from
CH7BL/6 and 129/0la mice as control groups. Anesthesia was induced with an intramuscular injection
of a mixture of Ketamine (50 mg/kg), Xylazine (10 mg/kg), and Acepromazine (1 mg/kg). The right
sciatic nerve was sharply transected and repaired at a point 2 to 3 mm proximal to its trifurcation with
11-0 epineurial sutures using a microscope. At 4 and 8 weeks after surgery, the nerves were harvested
and fixed by 2.5% cold glutaraldehyde solution, and embedded in Araldite 502 (Polysciences Inc.,
Warrington, PA, USA). One micrometer sections were stained with toluidine blue for light microscopy.
Morphometric assessment was performed on transverse sections taken 5 mm distal to the repair site.
The contralateral left sciatic nerve was taken as a noninjured control, Six representative fields were

evaluated at 1000X magnification using a digital image analysis system linked to morphometry soft-

Key words . peripheral nerve regeneration, apolipoprotein E, cholesterol, myelin lipids, morphometry
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Fig.2 Mean nerve fiber density (fiber number/mm?) at § weeks fol-
lowing nerve transection and repair. * statistically significant
compared to C57BL/6 and 129/0la, p<0.05. (Std. Dev., stan-
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Fig.3 Mean percent neural tissue (100 X neural area/intrafascicular
area) at 8 weeks following nerve transection and repair,
*statistically significant compared to C57/BL/6 and 129/0Ola,
p<005. (Std. Dev., standard deviation; Std. Err., standard
error of the means)

Discussion

ApoE, a constituent of very low density lipoprotein (VLDL) and of high density lipoprotein
(HDL), mediates the cellular uptake of lipid complexes by serving as a high-affinity ligand of apoE-
containing lipoprotein particles to LDL receptors5), ApoE has been shown to be synthesized and se-
creted by rat sciatic nerve following several types of injury. The concentration of apoE increases
rapidly in the distal segment of the injured nerve and remains at a high level for weeks during nerve
regeneration. Using [SH] acetate to label nerve lipids, Goodrum4> found that some of the cholesterol

derived from myelin in injured nerves had become associated with apoE-containing lipoproteins.
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Table 1 Morphometric indices following nerve transection and repair

mouse 4 weeks 8 weeks
TN 1322372 1423459

ooE-deficiont FW 9.9+02 32403

P FD 10344 2144 12963 = 2966 *
%NT 9.7+£28% 15.2+4.7%
TN 1464466 1937655
FW 29402 33+03

/1

CSTBL/6 FD 17086 +2715 98274+ 5171
%NT 157416 33.6=5.0
TN 179547 1841 411
FW 3.0+02 3.7+05

123/0la FD 98207+7076 966857467
%NT 26.04.7 39.7+15.0

Each value represents the mean+standard deviation,

TN, total number of myelinated fibers

FW, nerve fiber width (micrometer)

FD, nerve fiber density (number/mm?)

%NT, percent neural tissue (100 X neural area/intrafascicular area)
*statistically significant compared to C57BL/6 and 129/Ola, p<0.05

Rothe and Miiller” demonstrated expression of LDL receptors on Schwann cells and peripheral neu-
rons, and showed LDL receptor-mediated lipoprotein uptake into Schwann cells in witro. Because of
such established functions of apoE, endoneurial apoE has been proposed to take part in the salvage of
myelin cholesterol during nerve degeneration and the apoE-complexed cholesterol can be reutilized by
myelinating Schwann cells during nerve regeneration via uptake through LDL receptors”. In contrast,
serum-derived cholesterol reportedly does not contribute significantly to myelin synthesis in regenerat-
ing nerve®,

Mice developed using gene targeting in embryonic stem cells to be specifically and completely de-

8 have approximately five times normal serum cholesterol concentrations

ficient in apoE expression
and generally survive well into adulthood, The mice were expected to have poor peripheral nerve re-
generation, but Popko et al. reported regenerating nerves in apoE-deficient mice to be morphologically
similar to regenerating nerves in control animals at 2 and 4 weeks following sciatic nerve crush, indi-
cating that apoE was not essential to peripheral nerve regenerationl)S).

In the present study, apoE-deficient mice underwent nerve transection and repair, representing a
more severe form of injury. Morphometric assessments were performed quantitatively at 4 and 8
weeks following the operation to analyze the process of nerve regeneration, The mean total number
of myelinated fibers and mean fiber width showed no difference among apoE-deficient, CH7BL/6, and
129/0la mice at 4 or 8 weeks following nerve transection and repair. This result was consistent with
former studies which indicated that apoE deficiency did not affect reutilization of cholesterol following
nerve injury. As Goodrum et al. pointed outl), this successful nerve regeneration in the apoE-deficient
mouse suggests that other lipoproteins such as apolipoprotein A-IV or apolipoprotein B within the re-
generating nerve may substitute effectively for the missing apoE in the local reutilization of choles-
terol.

In contrast, the mean percent neural tissue of apoE-deficient mice was smaller than in control mice
at 4 weeks following nerve repair. At 8 weeks, both mean nerve fiber density and mean percent neu-

ral tissue were significantly smaller in apoE-deficient mice than in controls (Fig.2, 3). Histologically,
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apoE-deficient mice demonstrated large amounts of debris from degenerated nerve fibers not found in
control mice, indicating that the apoE-deficient mice have impaired disposal of myelin debris, This
difference would become increasingly apparent until 8 weeks after nerve injury, when the debris has
been cleared in control mice.

In this study, while apoE deficiency did not affect nerve regeneration, the relatively low nerve
fiber density and the low percent neural tissue in apoE-deficient mice reflected impaired disposal of

myelin debris.
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Growth Associated Protein-43 (GAP-43) Expression in Rat Dorsal Root
Ganglia Neurons Following Chronic Entrapment Neuropathy

Yuji Uchio - Souichiro Yamamoto - Yukio Matsuura
Naotaka Shu & Mitsuo Ochi

The expression of growth associated protein-43 (GAP-43) in dorsal root ganglia (DRG) neurons of
chronic entrapment neuropathy was examined. Thirty six adult male Wistar rats (250-300 g) were
used the experimental animals. The right sciatic nerves were wrapped with a 1.0 cm length of silicone
tube with an internal diameter of 151 mm. The L5 DRG neurons were harvested and were
immunostained with anti-GAP-43 antibody at 1, 2, 4, 6, 8 and 15 months after surgery.

At the entrapped side, GAP-43 immunoreactivity increased in DRG neurons from 4 months after
surgery, peaked at 6 months and thereafter declined. Previous studies have shown that the level of
tubulin increased and that of neurofilament and neuropeptides decreased in DRG neurons at 6 months
after surgery. On the contrast, demyelinated nerve fiber, degeneration of Schwann cells were detected
at 6 months and thereafter delay of axonal transport and motor nerve conduction velocity were dem-
onstrated in the sciatic nerve. These findings suggest that the expression of GAP-43, cytoskeltons and
neuropeptides is closely coordinated in DRG neurons following entrapment neuropathy, similar to re-
generating neurons after nerve crush or nerve section.
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Fig.1 At the entrapped side, GAP-43 immuno-
reactivity increased in DRG neurons from
4 months after surgery, peaked at 6§
months and thereafter declined.
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Ultrastructural Evaluation of Regenerating Axons During Functional
Recovery Following Allogeneic Frozen-Nerve-Graft

Kei-ichi Sano - Koujiro Tohyama - Katsumi Tajima
& Masataka Abe

We have demonstrated that axons were able to regenerate through cryotreated allogeneic nerve
graft (cALG) without immunosuppressive treatment using mouse, rat, rabbit, and monkey. Moreover,
the nerve growing through cALG was found to be as good as that of the autogenous nerve graft
(ATG). In the present study, we attempt to evaluate and compare the morphological recovery of ATG
and cALG in non-human primate.

We examined ultrastructually the process of maturation of the node of Ranvier, which is involved
in the conduction of the action potential in myelinated nerve fibers, during axonal regeneration after
ATG and cALG using the ulnar nerves in cynomolgus monkeys. In both groups, the ulnar nerve was
transected about two centimeters distal to the elbow joint one week before grafting. A segment, three
centimeters long, was then excised from the distal portion of the transected nerve. In the cALG group,
the nerve segment was grafted after the treatment of freezing and thawing to the ulnar nerve of an-
other monkey at the level corresponding to the site from which the graft had been obtained. In the
ATG group, the nerve segment was grafted to the opposite ulnar nerve of the same monkey without
cryotreatment. At eight weeks and five months after grafting, the graft was dissected out and pre-
pared for the observation with electron microscopy.

The following sequential morphological changes occurred during the nodal maturation in the
ATG group: 1) appearance of a pair of terminal loops between neighboring Schwann cells, 2) identical
undercoating at the nodal axolemma, 3) appearance of a nodal gap space between Schwann cell proc-
esses and axolemma, 4) appearance of immature nodal villi of Schwann cells, 5) direct contact between
terminal loops and axolemma, and 6) maturation of nodal villi,

Ultrastructural changes at the node of Ranvier during axonal regeneration in the cALG group
were almost same as that observed in the ATG group as described above. These findings indicate that
cALG is a viable technique to bridge the wide defect of peripheral nerves without the sensory or
motor deficits due to the excision of the donor nerve in ATG.
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Fig.2 Schematic illustrations showing the maturing process of node of Ranvier
during axonal regeneration in autoand allogeneic nerve graft. Specific
events in each stage are indicated (a-f).
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Effects of Fibrin Sealant for Nerve Transection in Rats

I-Ming Jou & Hideo Matsuda

When conventional microsurgical techniques are used to cut a nerve, the cut surfaces are usually
deformed. We wrapped nerves with a fibrin sealant to see if such treatment made the nerve end ob-
tained by transsection suitable for anastomosis.

Sixteen mature Sprague-Dawley rats were used, eight in each group. The sciatic nerve was cut
with a sharp razor blade with or without fibrin sealant wrapping the nerve at the resection site. The
operation field was kept at 15C by continuous irrigation with cold saline solution, Both of the nerve
stumps were removed immediately after the transection. The cut surfaces were examined by scanning
electron microscopy (SEM) and longitudinal sections were examined by SEM and light microscopy.

By SEM, the nerves with fibrin sealant had less epineural contraction and less gap formation
around fascicles than the control group at X40; at X 1000, nerve ends were seen to be curled only with
the control treatment. By light microscopy, all specimens had a protruded (herniated) end. Two of
8 control ends were irregular in shape and 4 of the 8 had mushroom-like ends, None of the nerves
sealed with fibrin sealant group had such ends.

The mean differences between the diameter of the resected sciatic nerve (7.03 and 8.45mm, treated
and control nerves) were not significant (p=0.18, paired t-test). However, the length of protruding
end from the epineurium to the end of the bare axon fibers and this length as a percentage of the di-
ameter of the sciatic nerve (a mean of 2.04 mm and 27.2%) of the fibrin-sealed nerves both were
smaller than for the control nerves (3.88 mm and 44.5%, p=0.009 and 0.001).

Being wrapped with fibrin sealant before nerve transection allows the surface to be cut more
cleanly and prevents curving of axon tips. The adhesive characteristics of the fibrin sealant may pro-
duce epineurium-sealant adhesion complexes, If so, such complexes may prevent epineurium retrac-
tion. Nerve stumps with this mostly longitudinal arrangement of axon fibers and ends protruding
little may facilitate the growth of the regenerating axon across the anastomosis,

wor ¢ o FOIDIE, BRBEDERL 2 2HHEORRDS,
EFRLTHAH. ST, HELOWTE L, R
HREEOHIE, TE5720E0BE#MEELRE BASERE L, £ 20 ORISR L T, BEL

T 2 R BB S S 2 0H 2 53 (FREISHFAE), TLBDT, BoMEREMEITH 2 L WEIC %
REDOHWIEEFEGEITEIETHL (FiEL). 5. UL, 7470 “HITHEZHREBEMAL TR LY

Key words ; fibrin sealant, nerve transection, cut surface, nerve suture, epineurium retraction
Address for reprints . [-Ming Jou, M.D., National Cheng-Kung University Medical Center, 138 Sheng-Li Road,
Taiwan ROC T70428.
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Fig.1 Diagram of transection of a nerve wrapped with a fibrin sealant.
A; control group, B; Fibrin sealant group.
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Co— i — FTYUMT 2% Thhdh, TTAT A
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LT, o=y = TCEDTT 47 Y#THilE
BAHEL, FHEHL LA (Fig.l). LIESHEL
THET - 7281z, FfEY— b Er S L.
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B AEROBIEET v MR L 2B, T4
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LTI CIcERERHER SR, UFFREAO
EAILEREIE (Hitachi S-2500SEM) At L,
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Fig.2 Calculation of the degree of protrusion at
ends after nerve transection, The length
of protrusion (PL) was measured from
the edge of the epineurium to the end of
the axon fibers, The ratio of protrusion
was calculated as PL/nerve diameter.
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Detection of Gene Expression in the Ventral Horn after Rat Sciatic Nerve Injury

Inhaeng Yuh - Kazuo Tamai - Yasusuke Hirasawa
& Shinji Fushiki

Restriction landmark ¢DNA scanning (RLCS) was developed for systematic detection of gene ex-
pression. This method can display many ¢DNA species as two-dimensional gel spots with a high re-
producibility. Using this method we scanned cDNA samples from the ventral horns of the
lumbrosacral spinal cord in rats and evaluated the time-course of changes in gene expression after rat
sciatic nerve crush injury. Sprague-Dawley male rats weighing 200-250g were used. After bilateral
sciatic nerve crush on the trunk of the sciatic nerve, cDNA samples were prepared on the Ist, 3rd, 5th
and Tth post operative days., RLCS was then performed and spot patterns were compared. Using re-
striction enzymes EcoRI and Hinfl, we surveyed 600 spots. Among them 30 spots changed their ex-
pression level, The number of spots were maximal at the bth POD. It is tempting to speculate that
the highest number of spots seen on the 5POD may correspond to the on-going neuron-glia interac-
tion. Thus, RLCS should be a useful method for detecting differentially expressed genes especially in
a time-course study.

@ U & HERELVHE

KA HBIRE I MRBEII DN TS L OMRES
EEEFFORES L ENTV LD, WELHERA
BB L TR A%, B et EARE
SFORENREALN TS, fF, B -LHT2
BEFOBRE - BREMEEEL L TRLCS & (Re-
striction landmark cDNA scanning) # %3 h
7D, ZOFRIRRES T L BE TR LBURE T
LENTHEETHY, SERAEZOKRHESHNT v
b AR B R R e, EALRERT A TRBAE T
BBETF ORI OWTERNICRET L.

Sprague-Dawley %7 v I (i, 8:#4%) 8IEOW
BlLFRMEICERBEE YA, 1, 3, 5, T BEIEAMW
Brmmi L, ZORAMBERERIL . RWLE
F# A SHH L7 mRNA 5u¢g X 1 Double strand
c¢DNA #&® L7, RLCSERE 7o b a—witii-
TiT-7: (Fig.1). FTFAEHK L/ cDNA % 1 EBD
FIRBER IS T L, 205 BHEmE 71V b—
TR LR, | RuBERKEEIT, 0% 2EH
OFIREZNE 2 1T, 2 RTERKEIC TRz TH#
PREL. -1V F 57—k Tu Ty
ANWEEBL, BHALTCH2E&ETEHREARY b &

Key words | mnerve regeneration, gene expression, spinal cord
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A Change of the Barrier Function in the Parineurial Window

Yoshihisa Sugimoto - Shinichiro Takayama - Yukio Horiuchi
Keishoku Naonaga & Yutaka Yabe

Introduction: The herniation of nerve fibers through a small defect in the perineurium is com-
monly known as the perineurial window, and is responsible for inducing segmental demyelination and
limited degeneration of nerve fibers. We developed different sized models of the perineurial window;
a |-mm length window to model the small window and a 5-mm length window to model the large
window. A histological study revealed that the damage and recovery patterns of the nerve fibers in
the small perineurial window was different from those in the large window. These results were re-
ported at the 39th annual meeting of the Japanese Hand Surgery Assosiation.

The pathomechanism of the perineurial windows is thought to involve either the entrapment of
the herniated fibers or the impairment of endoneurial homeostasis. To investigate the relationship be-
tween nerve fiber damage and barrier function in the perineurial window. Evans blue albumin (EBA)
was used to examine the permeability of the perineurial barrier.

Materials and methods: A total of 80 Wistar rats were subjected to induction of perineurial win-
dows | mm or b mm in length in the left tibial nerve, or sham operation. The permeability was exam-
ined at 1, 4, 8, and 12 weeks after surgery. Thirty minutes after injection of EBA into the right
femoral vein, the nerve was removed and fluorescent microscopic observation was performed to exam-
ine the permeability of the endoneurial blood-nerve barrier. The permeability of the perineurial barrier
was examined using local application of EBA for two hours.

Results: In both the large and small windows, there was an abnormal increase in the permeability
of the peripheral nerve blood-nerve barrier near the perineurial window at [, 4, 8 and 12 weeks. The
perineurial barrier function in the small window model did not return to normal throughout the study,
while in the large window modei EBA had not spread into the endoneurium by 12 weeks,

Conclusion: These results revealed a delay in the recovery of the perineurial barrier as well as in
nerve fiber regeneration in the small window model compared with the large window model.

£ [) 3% perineurial window (LT PW &84) 0%

HTHONTWE, L LERID ZOREDTEN,
R AR OB RN AV =TI 5 T HREER O IC X A EAEE OB L 2075,

2l L, B - M A L 5 2 ki Spencer?) o NIVZT IS TOMBREOKILIC L 200 3H L

@ L &

Key words . perineurial window, blood-nerve barrier, perineurial barrier, evans blue albumin
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Fig.1 A fluorescent microscopic findings of perinineurial barrier at
12 weeks.
A: EBA had spread into the endoneurium. Barrier function
had not recovered in a Imm length window,
B: EBA had not spread into the endoneurium. Barrier func-
tion had recovered in a 5mm length window.
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Table 1 Leakage of EBA from endoneurial vessels and

perineurium,

Experiment 1 (blood-nerve barrier)

1lmm S5mm
w | ++ 1 + | + | & |+ ||+ ]+
dw |4+ | | | | ]+
8w | + | o+ | x| x [++| + | + | %
12w + + + + + =+ =+ +
Experiment 2 (perineurial barrier)

lmm 5mm
Ww |t |+ [+ | | | |
dw |44 [ | | |
Bw |+ |+ |+ |t |+ | -
Pw [ ++ [++ | + [+ [+ |+ | — | -

A, BHIEEEAICES Lz, L2 L2 5iRHE
RAOEATObIThLRIFLEEIN.

EER D MEEERERI
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WARICEBDBEZE S /- (Fig. 1, Table 1),
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In Vivo Study of the Mechanism of Axonal Sprouting after
End-to-side Neurorrhaphy Using Neural Tracers

Mamoru Matsumoto - Hitoshi Hirata - Hiroki Sasaki
Atsumasa Uchida & Toshihiro Asahara

We previously reported that the reinnervation after end-to-side neurorrhaphy occurred in the gap
formed between the intact lateral nerve and the denervated terminal nerve. This study was to deter-
mine the axonal origin of the end-to-side neural anastomosis using an epineurial window.

Materials and Method: Using male Wistar rats, the left sciatic nerve was exposed at the mid-thigh
level, The peroneal nerve was transected at the mid-thigh level, Then, the proximal stump was re-
flected and sutured to the major trochanter, while the distal stump was attached in an end-to-side
fashion to the epineurium of the tibial nerve by epineurotomy. At the 8th postoperative week, the
peroneal nerve was exposed in the leg. A small volume of fluorescent tracer (Fast Blue) was injected
as a single bolus into the nerve bundle. The L3-L8 spinal cord segment and the L3-L6 dorsal root
ganglia (DRG) were identified. Fifty #m serial frozen sections of lumber spinal cord were obtained in
transverse planes and forty #m of DRG were cut in longitudinal planes. The right peroneal nerves
were used as controls of the fluorescent tracer (Fluoro-Ruby). The sutured peroneal nerve segment
and the host tibial nerve were removed. The specimens were embedded in paraffin, and 4 #m longitu-
dinal sections were cut on a microtome, Immunohistochemical staining was performed with an en-
hanced polymer one-step staining system for anti-neurofilament protein/HRP monoclonal (DAKO).

Results and Discussion: In the experimental side, the end-to-side sutured peroneal nerve contained
only 48+40 motoneurons or approximately 10% of the control (462+48 motoneurons), and 9434493
DRG neurons or approximately 40% of the control (2294+210 DRG neurons). The up-take rate of DRG
neurons on the experimental side/the control side was significantly higher than that of motoneurons
(p<0.005). These observations suggested that there was better regeneration of sensory axons than of
motor axons after end-to-side neurrohaphy. The axonal outgrowth through the epineurial window
into the sutured peroneal nerve was demonstrated by immunohistochemical staining after 8 weeks,
Axonal sprouting after end-to-side neurrohaphy was induced not only after trauma to intact nerve but
also by trophic factors produced by the distal Wallerian degenerated nerve.

Key words . end-to-side neurorrhaphy, fluorescent tracer, motoneuron, DRG, neurofilament
Address for reprints .| Mamoru Matsumoto, M.D,, Department of Orthopaedic Surgery, Faculty of Medicine, Mie
University, Edobashi 2-174, Tsu-shi, Mie 514, Japan.
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Biomechanical Properties of the Rabbit Sciatic Nerve after
Epineurial Repair without Tension

Ikuma Kawai - Kazuo Tamai « Hidefumi Dohno
& Yasusuke Hirasawa

Following peripheral nerve surgical repair it is recommended that the associated limb be immobi-
lized for a period ranging from 2 days to 6 weeks to protect the repair site. The purpose of this study
was to investigate the biomechanical properties of peripheral nerves following surgical repair in order
to gain insight into the need to protectively immobilize repaired peripheral nerves.

The left sciatic nerve in adult rabbits was exposed in the thigh, transected, and immediately re-
paired under no tension. We divided the rabbits into 2 postoperative treatment groups. Treatment of
group I involved no immobilization of the associated limb. Treatment of group II involved immobi-
lization in which knee motion was limited with Kirschner wires, Nerves were then harvested at the
following time intervals following repair: 0wk, 1wk, 2wks, 3wks, 6wks, The sciatic nerves from the op-
posite side served as controls. A nerve segment was removed and mounted on a Shimazu Autograph
AGS 500B. The nerve was stretched at a rate of 5 mm/min. The cross sectional area (CSA) was meas-
ured with a CSA device (under 0.03 MPa pressure). Stiffness modulus and maximum load were ob-
tained from the load-deformation curve, and maximum stress, failure strain and Young’s modulus were
obtained from the stress-strain curve,

The CSA of the nerve increased significantly 1| week after neurorrhaphy. A significant difference
in the CSA was found between the two groups after 1 week. At 3 weeks after neurorrhaphy, the maxi-
mum load of group I had increased to 79% of the controls, and that of group I, to 42%. At 6 weeks
after neurorrhaphy, the maximum load of group I was equal to that of the controls, but that of group
I was only 60% of the controls, The maximum stress of both groups decreased significantly after
neurorrhaphy. These were less than 20% of the controls at each time period. The Young’s modulus
of each group was significantly lower immediately after neurorrhaphy, and increased by slow degrees,
but remained less than 40% of the control values at 6 weeks after neurorrhaphy.

There was no significant increase in the maximum stress or Young's modulus, which was attrib-
uted to immaturity of the connective tissue of the sutured nerve. Group I animals regained an aver-
age of 180% of the CSA in group II, and significant differences between the 2 groups were
demonstrated in these experiments, It was concluded that mild elongation associated with movement
of the knee joint stimulated the repaired nerve and affected the recovery of maximum load.

Key words . peripheral nerve, neurorrhaphy, biomechanical properties, nerve regeneration
Address for reprints . Ikuma Kawai, M.D., Department of Orthopaedic Surgery, Kyoto Prefectural University of
Medicine, Kajii-cho, Kawaramachi Hirokohji, Kamigyvo-ku, Kyoto 602, Japan.
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Fig.1 Schematic drawing of the experimental
aparatus that was used to study the ten-
sile properties of the nerve after
neurorrhaphy. The tensile load was re-
corded by a load cell on a Shimazu Auto-
graph mechanical testing machine.
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Fig.2 The cross sectional area (CSA) increased
significantly 1 week after neurorraphy. A
significant deference in the CSA was
found between the two groups after 1
week,
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Fig.3 The maximum load of the nerve sub-
stance, At 3 weeks after neurorraphy, the
maximum load of group I had increased
to 79% of the controls, and that of group
N, to 42%. At 6 weeks after
neurorrhaphy, the maximum load of the
group I was equal to that of the con-
trols, but that of group I was only 60%
of the controls,
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Fig.4 The stiffness of the nerve substance,
That of each group decreased to 25% of
the controls immediately after neurorraphy,
At 2 weeks after, that of each group was
equal to that of the controls.
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Fig.5 The failure strain of the nerve substance,
That of each group decreased to 50% of
the controls immediately after
neurorraphy, but that of group I in-
creased gradually to 88% of the controls,
and that of group I, to 70%.
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Fig.6 The maximum stress of the nerve sub-
stance, The maximum stress of both
groups decreased significantly  after
neurorrhaphy. These were less than 20%
of the controls at each time period.
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Fig.7 The Young's modulus of the nerve sub-
stance. That of the each group was sig-
nificantly lower immediately after
neurorrhaphy, and increased by slow de-
grees, but remained less than 40% of the
control values at 6 weeks after
neurorrhaphy.
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Experimental Evaluation of Functional Recovery of Nerve Coaptation and
Conventional Repair (part 2)

Hideki Asato - Fuminori Kanaya - Chojyo Futenma
Manabu Tokeshi & Kunio Ibaraki

Function recovery after nerve reconnection and conventional repair were experimentally evaluated.
Left tibial nerve of 31 Wister rats were used. These rats were divided into 2 groups, that is, nerve re-
connection group and conventional repair group. In nerve reconnection group, both stumps of sec-
tioned tibial nerve were coapted by suturing proximal and distal nerve to 4X5 mm rubber sheet with
two sutures (modified de Medinaceli, 1983). This rubber sheet closed by one stitch to cover the recon-
nection site. In these groups, TFIs (Tibial function index) were measured before surgery and 2, 4, 8,
12 weeks after surgery. The count of regenerating nerve fiber and the area of nerve fiber were meas-
ured at 8 and 12 weeks after surgery in both groups. The mean of TFI at 4 weeks after surgery were
—52.2£21.2 in nerve reconnection group, —70.5+22.0 in conventional repair group, these at 12 weeks
after surgery were —43.5+8.3 in nerve reconnection group,—54.2+10.0 in conventional repair group.
Nerve reconnection group showed better recovery than conventional repair group at 4 and 12 weeks
after surgery (p<0.05). There was no significantly difference in the nerve fiber count between nerve
reconnection group and conventional repair group at 8 and 12 weeks after surgery. The mean of the
area of nerve fiber at 12 weeks after surgery were 13.6=1.4#m? in reconnection group, 11.4+0.44#m? in
conventional repair group. The nerve fiber area of nerve reconnection group showed larger in size
than conventional repair group at 12 weeks after surgery (p<0.05). Better functional recovery in re-
connection group might be caused by better maturation of nerve fibers causing by less misdirection at
nerve repair site,

Functional Index) % HWTHEWE L, MEES

U B & RS BB OO HEWT L F CHEABED F 2SI O buck-

% 30 AARZEIIBVT, #5EiE de Medinaceli?? ling X dorzl) D aWELE. AH, HEE

HIPAGE L - R AR I BRI W B AE (nerve EHLEEHOBIEREE & BASREY, MEmEIZ
coaptation) & ¥4 A DOHEEAEE % TFI (Tibial WTIRET L 72,

Key words . nerve coaptation, tibial function index, functional recovery
Address for reprints . Hideki Asato, M.D., Department of Orthopaedic Surgery, Faculty of Medicine, University
of the Ryukyus, 207 Uehara, Nishihara, Okinawa 903-01, Japan.
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Fig.1 Nerve reconnection
Both stumps of sectioned tibial nerve
were coapted by suturing each stumps to
4%x5 mm rubber sheet, which was closed
with one stitch.

TF1

-40 T =i~ reconnection
60 \\ A -@- conventional
) \\ /A/ _L T repair
-80

\V l % p<0.05

-100

Fig.2 Functional recovery after nerve reconnec-
tion and conventional repair.
At 8 and 12 weeks after surgery, TFI
(tibial function index) in reconnection
group was significantly higher than that
in conventional repair group,

—130—

- b

458, 8§38, 12 B THITHEAT £ 47V, Mackinnon
34 7= TFI (Tibial function index)? %%
LR EE A LB L t RE%R 7o 7. TFI=0 X
B TFI=—100 iIRenEeeLr KT,

MHEOSHEBLVT 2 BATEAHBLUREEHD S
mmOE TR L 2 REMEL, WFOEE VLY
VEEGERIT, BAEMEHY, MREHELEHILA
(x200). ¥k, MIFEEREOBEICIE, COSMO
ZONE (Nikon) % Hv /-,

& £

mEEE AMERICEREOEEERETRL, #ikd
BLERBEZRLZ Mfikd4 B TFLIE, BEHT
—52.2421.2, MEFT—T705+220, 12 A% 0 TFI

4000 —
1
3000 — N.S.
— 1
2000 —|
1000 —
0
W 12W 8w 12W

reconnection conventional repair

Fig.3 The count of regenerating nerve fibers at
5 mm distal from reconnection or repair
site.

The nerve fiber count at 12 weeks de-
creased slightly compared to that at §
weeks in both groups (N.S.).
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Fig.4 The area of regenerating nerve fibers at
8 and 12 weeks,
At 12 weeks after surgery, the area of
nerve fibers in reconnection group was
significantly larger than that of conven-
tional repair group (P<0.05).
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The Influence of Extra-neural Adhesion on Peripheral Nerve in Rat

Naoki Takada + Yukio Horiuchi + Shinichirou Takayama
Yasushi Nakao & Osamu Watanabe

[Purpose] In order to elucidate the pathogenesis of peripheral neuropathy due to adhesion, ex-
perimental study on degenerative change of sciatic nerve under adhesion was performed.

[ Methods] Twenty-eight Wistar rats were divided into following 4 groups.

Group A

epineurotomy and cauterization of surrounding tissues of sciatic nerve, and additionally anterior-
transposition of nerve. Group B. anterior-transposition of sciatic nerve under muscles, Group C:

epineurotomy and cauterization, Group D: sham operation for control.

Functional assessment was performed by walking track analysis every week after surgery. Excur-
sion test for evaluation of nerve adhesion was performed and histological degeneration of sciatic nerve
was evaluated at 4, 6, and 10 weeks with Macintosh computer and NIH Image.

[Result] Walking function in group A was inferior to that in group B at 2, 3, and 4 weeks, and
to that in group C and D through the evaluation period. Excursion was decreased in group A espe-
cially after 6 weeks, but not in other groups, Decreased number and mean diameter of myelinated

axons were observed in group A and B.

[ Conclusion] Peripheral nerve treated with epineurotomy, cauterization, and anterior-
transposition simultaneously induced degenerative change and functional deficit. This suggests that pe-
ripheral neuropathy due to adhesion may require traction of the nerve,
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Fig.1 Anterior-transposition of sciatic nerve
Sciatic nerve is transferred anteriorly
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Fig.3 Measurement of nerve mobility
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Blood Flow Measurements of Experimental Entrapment Neuropathy in Rabbits

Takenori Sakada - Masahiro Ohmori - Seiichirou Yakushiji
Taizou Ikebukuro & Setsuo Ninomiya

Blood flow and histopathology were studied in chronic entrapment neuropathy model of the sciatic
nerve in the rabbits. The sciatic nerves were wrapped with a silastic tube of the length of 20mm and
the internal diameter of 2.0mm in accordance with Mackinnon-Dellon's experimental model.
Histological and EMG studies were carried out from one month to 12 months after surgery. Blood
flow at the entrapment point of the sciatic nerve was measured by laser doppler flowmetry, and the
arterial distribution in the nerve were observed by injecting India ink through the aorta. The major
histological findings were hyperplasia of the perineurium and endoneural fibrosis around the
perineurium in the early stage. Later findings included a decrease in the number of large myelinated
fibers with thinning on the myelin. The vessels of the interfascicular space were retained for a long
period, but the number of vessels of the endoneurium began to decrease from third month after sur-
gery. Blood flow of the control side was 21.5ml/min/100g. At the entrapment point of the sciatic
nerve, it decreased from 55% to 83%, compared to the control beginning from 3 months after surgery.
In the entrapment neuropathy, a decrease of blood flow in the endoneurium may cause the dysfunction
of the neuro-vascular barrier at the perineurium.
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Fig.1 Histogram of the size of nerve fiber at the entrapment point under the silastic tube. um?)
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Viability of Schwann Cells in Freeze-preserved Peripheral Nerve

Seika Ishii - Yasushi Nakao - Harukazu Saito
Shinichiro Takayama & Yukio Horiuchi

The objective of this study was to examine the viability of Schwann cells in the freeze-preserved
peripheral nerve,

Nerve segments (1 cm) were harvested from sciatic nerves in neonatal Wistar rats, and these were
divided into the following three groups. programmed-freeze group, rapid-freeze group and no freeze
group (n=10 each). Prior to the freezing procedures, nerve pieces were immersed in FCS with 10%
DMSO for 1 hour at 4°C. The protocol of programmed freezing consisted of cooling down to —40C at
the rate of —1.0°C/min in PROGRAM FREEZER, freezing at —80°C for 30 min and preservation in lig-
uid nitrogen for 1 week, In the rapid-freeze group, nerve pieces were directly dipped into liquid nitro-
gen and preserved for | week. No freeze group received no treatment. In the histological evaluation,
ultra-thin sections of the mid-portion of the nerve segments were stained with toluidine blue and mor-
phologically observed by light microscopy (n=5 each). The cells isolated from the nerve segments
were cultured to examine their viability (n=5 each). The surviving cells were additionally stained
with immunofluorescent staining using anti-S100, L1 and NCAM antibodies to identify Schwann cells.

The programmed freeze group showed well-preserved stratiform construction of the perineurium
and numerous myelinated axons, In contrast, the rapid-freeze group showed complete destruction of the
nerve architecture, In cell cultures, surviving spindle-shaped cells were observed in the programmed-
freeze group, but there were no viable cells in the rapid-freeze group. Immunofluorescent staining of
surviving cells in the programmed-freeze group demonstrated staining patterns in anti-S100, L1 and
NCAM antibodies similar to those of fresh Schwann cells.

These findings indicated that the viability of Schwann cells can be maintained if frozen by pro-
grammed freezing.
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Lundborg G.

A Prototype of Bioartificial Nerve Graft with Resorbable Guiding Structure

Nobuki Terada - Tadahisa Urabe - Tohru Ichikawa
Yukio Horiuchi & Lundborg G.

Nerve grafting is most commonly done for the treatment of traumatic defect, but this method has
the disadvantage of sacrificing an intact nerve at the donor site. Artificial nerves have an advantage
in this respect. We previously proposed a prototype of artificial nerve consisting of a silicone tube and
several polyamide filaments. In this study, we used absorbable filaments instead of polyamide, and the
formation of myelinated nerve fibers was assessed histologically. The absorbable materials did not in-
terfere with the early stages of axonal regeneration. We concluded that absorbable filaments are use-
ful for artificial nerve grafts, However, further investigations are necessary to improve this method.
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Influence of Stress on Peripheral Nerve Regeneration after Neurorrhaphy

Masatoshi Amako + Koichi Nemoto - Masahisa Kawaguchi
Hideki Usui & Hiroshi Arino

We carried out an experimental study designed to investigate the relationship between stress and
peripheral nerve regeneration after nerve repair.

Material & Methods: Male Wistar rats weighing 200 g were used. The unilateral sciatic nerve was
severed at the middle of the thigh, and repaired by microsurgery using 9-0 nylon suture. Two groups
of animals were made: a stress group and a non-stress group. The form of stress applied was water
immersion for 3 h, performed 3 times a week, beginning one week before surgery. The sciatic func-
tional index (SFI) was measured every two weeks to evaluate functional recovery of the nerve, and
electrophysiological studies were performed at 20 weeks after surgery. The nerve was stimulated at a
point proximal to the repair site using a hook-up electrode, and action potentials were recorded using
a surface pick-up electrode attached to the skin over the anterior tibial muscle. Both distal latency
and maximum M-wave amplitude were measured. For histological examination, specimens were taken
from the nerve at a site distal to the repair site at 20 weeks after surgery. These specimens were em-
bedded in Epon, and 1-#m-thick sections were prepared and examined by light microscopy.

Results: SFI in the non-stress group began to improve from 5 weeks after surgery. However, no
improvement was observed in the stress group, There was a significant difference of the SFI in these
groups between 9 and 19 weeks after surgery (p<0.05). Electrophysiological studies showed that dis-
tal latency in the stress group was delayed in comparison with the non-stress group (p<0.05). Maxi-
mum M-wave amplitude in the stress group was smaller than that in the non-stress group,
Histological studies revealed that nerve regeneration in the stress group was delayed in comparison
with that in the non-stress group.

Discussion: We have already reported that peripheral nerve recovery after crush injury is sup-
pressed by water immersion stress. Although the crush model revealed the influence of stress on
nerve recovery, we were unable to assess the influence of stress on nerve regeneration strictly because
the nerve retained its continuity. This time, the nerve was completely severed, thus allowing evalua-
tion of the influence of stress alone on nerve regeneration could be evaluated.

It is concluded that nerve regeneration is suppressed by water-immersion stress.

Key words | stress, regeneration, peripheral nerve, neurorrhaphy
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Fig.3 Histograms of the diameter of axons.
a) The non-stress group
b} The stress group
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Rejection and Regeneration Phenomenon of Peripheral Nerve
Allograft after Withdrawal of Cyclosporine
—2nd Report —

Haruhiko Takata - Osamu Ishida - Yoshikazu Ikuta
Mitsuo Ochi & Hiroki Kaziwara

Long nerve allograft was performed in rats. Following withdrawal of Cyclosporin A (CSA), the
interaction of Schwann cells between the host rats and recipient rats was examined morphologically,
immunohistochemically, and by electron microscopically. In the allograft group, 35 mm sciatic nerve
collected from ACI rats (RT-12) was transplanted into Lewis rats (RT-1!), using epineurial sutures.
Isograft were taken from Lewis rats. After the graft, CSA was administered subcutaneously to both
groups daily at a dose of 5 mg/kg for 12 weeks.

Six rats each of the allograft group were sacrificed at 12, 13, 14, 15, 16 and 24 weeks after the graft
and six rats each of the isograft group were sacrificed at 12, 14, 15 and 16 weeks after the graft.

Morphologically, a large number of myelinated fibers were observed in the allograft group at 12
weeks, but decreased at 13 and 14 weeks and thereafter recovered rapidly, The diameter of the
myelinated fibers showed the same pattern.

There were no other significant changes over the study period.

Immunohistochemically, the reactivity against OX antibody increased after 15 weeks in the
allograft group. However, the reactivity against S-100 antibody was similar to the morphological re-
sults.

Electron microscopically, in the allograft group, a large number of unmyelinated fibers were ob-
served 13 weeks after the graft. At 16 weeks conpartmentation of the myelinated fibers was also
noted.

The results of our study showed that donor-derived Schwann cells persisted in the graft segments
during administration of CSA, After withdrawal of immunosuppression, donor-derived Schwann cells
were rejected and host-derived Schwann cells migrated from proximal and distal stumps very rapidly

Key words . peripheral nerve allograft, Schwann cell, nerve regeneration, rejection phenomenon
Address for reprints .| Haruhiko Takata, M.D., Department of Orthopaedic Surgery, Hiroshima University School
of Medicine, 1-2-3, Kasumi, Minami-ku, Hiroshima 734, Japan.
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along the unmyelinated axons. However, the possibility of the development of immunotolerance

against the donor-derived Schwann cells cannot be excluded.
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Lund KREFO/FEHE
G. Lundborg

An Experimental Study on the Optimal Time for Nerve Repair

Tadahisa Urabe - Nobuki Terada - Takeru Arai
Yukio Horiuchi & G. Lundborg

The aimn of this study was to investigate the optimal time for nerve suture during the first ten
days after injury. The rat sciatic nerves of both sides were transected and repaired 1, 3, 7, 10 days
after transection, Regeneration distance of sensory axons was evaluated using the pinch test 2, 4, 6
days after repair, Regeneration velocity and initial delay period were calculated from measured regen-
eration distance. The regeneration velocity was not influenced in one and three day delayed repair
groups but reduced significantly in seven and ten day delayed repair groups as compared to control
(nerves repaired immediately after transection). Initial delay period was reduced significantly in all
delayed repair groups as compared to control. Although pinch test does not give any information
about the quality of the regeneration, the results suggest that neurorrhaphy should be performed one

or three days after injury.

H By

R MEBEOBEFRICEL T, primary re-
pair & secondary repair O HEHIIEE L R ESNLD,
FEH 10 HURICBEL VA LR L - HE R
EhdTAh v, BEBREBOFMIEA Y v 7 OMEMR
D ERHEOFMOMBELR L, EHIZFHIITZ 2
BAETEEL, ZHEBREHOMERGRHICETE
B AL T o 2O THET 5.

V5] =
#1200g @ Wistar fg > v b 60 IC% Fiv7z, @14
BEHETRERAL, KRARETHELHRL A ATY

Wr, MBIL7-. tOTR 1 H, 3H, TH, L0 AKH
FEREERALCT, BEMETIZNIIYT, 9074

OV THELEREG LBELL. BEeNoBRELITZE
AL, BEREZELHIERPo7. UIKER
RS RITo-BE 0B Loy ba— & L7
BHEATR2H, 4H, 6 HICLEWHELREREL, TX
LIATERR TR Lo, YA 2 O HEBEF TR X
DHRIZEPAVEELER L. Ty PORISYT O
THEONIEM AR OEE>HE L, Mkt
FEEEESH L7 (pinch test). o/ HHEEDNS 7
T I7ERERL, FOEIHIPOMBELEEEL, X8
& DS initial delay period %3k 7:9),

5 ®

BE%2HE, 4HE, 6 BEOMBEHEERYE
(n=8§) ¥, avto—NTiEFLFN, 0+0mm,
4.340.6mm, 8.3+08mm Tho7-. Y% I HED

Key words . nerve repair, delayed repair, nerve regeneration, rat sciatic nerve
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Table 1 Regeneration velocity and initial delay period.

. L Regeneration Initial delay
Time between injury

R velocity peroid
and repair (mm/day) (days)
0 day delay (control) 2.3 2.3
1 day delay 2.0 1.2%
3 day delay 2.0 0.9%
7 day delay 1.6% 1.0%
10 day delay 1.6% 1.0%

* indicates statistical differences as compaired to con-
trol. (ANOVA, Bonferroni/Dunn)

BlECIFNEN, 1.5+05mm, 56+1.6mm, 9.3+
Llmm T h, UTUW%3 BEOBETIEEFRE
N, 24+0.8mm, 6.1+£0.7mm, 104%0.7mm, EIHF
#THBoBETCEIENEN, L7E04mm, 5213
mm, 8.1x0.8mm, €% 10 HEOBETIIENE
n, 1.8+£0.7mm, 5.0+1.2mm, 79+14mm T -
72, ZOF— ¥ hOMREEERE, initial delay pe-
riod #EME L7-. 0 BOMEHAEREEIL 2.3mm/H,

initial delay period i 2.3 HTH »7>. WHHE 1 H
HOBETIIHETEEE I 20mm/BTH T ) £1t
137225 7-%%, initial delay period {3 1.2 H & &#E L
7o, % 3 B B OBE Tl MEFA#EE I 2.0mm/
H T3 - 724%, initial delay period i3 09 HE &5
WML THE, 10 HBOBECIMERERE
ZFnFnlbmm/H, 1.bmm/H T3 ¥ bo— )iz
B L CHEEICEBEASA S, initial delay period
kEnEN 108, 1.0B &ML Tz (Table 1).

% =
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12979 < & 7> secondary 1217 ) R E P DREF L 2
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BELTOREESSWIVY . 370 gEROBE
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V. FITEHRERTRZER 0B UACRAIC B
LIEEOEIIDOWTRBE L HA7:, MEREGHRICRE
LREREBAIE, HREHAEEESHE TN, WM
T H#ALE T initial delay period #8E#1 5 =

LA R L, fEROEFRMEE L X R % 5 pinch
test # vy, 2 D parameter #EH L7, #HEH
HEDOSPUOHYWRTL/ D, crush injury iz T
BEBERBRIFRZ e TEBY, condition-
ing effect & TN TWAY, MEBE I T 588
MR B EOE(L, FHEY 2T VEEOEIZES S
D EFHIN TV 575, initial delay period #ZBH
AL ZOMEICIAbOEEBEINS. 2L,
pinch test IZHEMEORK I FESHEVBMEOME
ERELTCNADOAT, BENEHHEOECEB LY
BERECBEL CEF s AHTH L V) T L
BELZTNENT 2 WETHE. SHEOERND,
AR 2 KR HEOBERISEFHE LoD, Bl
b ES TR T aEEY, THEME
SJOVREHIHOBLIUIHBIBEL LG LEEZ
shi,
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1. FAYMEAESEICB L C pinch test 12X 5
HEMET - 7.

2. MEMECIXEERTHELELYS, 1HB
LU 3HEBIBELT OPRVWEEbIRI:.

X 73

1) Arntz, C, et al! Regeneration of the rat sciatic
nerve after different conditioning lesions. effects of
the conditioning interval. Microsurgery, 10 : 118-121,
1989.

2) Bolesta, M. J., et al: Immediate and delayed
neurorrhaphy in a rabbit model: a functional,
histologic, and biochemical comparison. J. Hand
Surg., 13A : 352-357, 1988.

3) Grabb, W. C. and Michigan, A. A Median and
ulnar nerve suturel An experimental study
compairing primary and secondary repair in mon-
keys. J. Bone Joint Surg., 50A : 964-972, 1968.

4) Hatano, E.! A comparative study on primary and
secondary nerve repair. Plast. Reconstruct. Surg.,
68 : 760-767, 1981.

5) Holmgquist, B., et al.. A mathematical model for re-
generation rate and initial delay following surgical
repair of peripheral nerves, J, Neurosci. Methods,
48 :27-33, 1993,

6) Lundborg, G.I Nerve regeneration problems in a
clinical perspective. Restor. Neurol. Neurosci,, 1 297-
302, 1990.

—155—



HE4E (J. Jpn. Soc. Surg. Hand), $14% 48 754-757,

Radial tunnel OfEE]
— SRR AR ORIEDTREE B0 —

SRR SRR S
] % -
BIERBAFEFREUNHFUE
ol E—ES-E B H
H % S A TR

Anatomy of the Radial Tunnel
—— A Study on the Origin of Extensor Carpi Radialis Brevis —

Atsuhito Seki - Shinichiro Takayama - Osamu Watanabe
Iwao Ibata & Yukio Horiuchi

1997

Radial tunnel syndrome was first termed by Roles and Maudsley (1972) to define resistant lateral
elbow pain due to entrapment of the posterior interosseous nerve in front of the elbow. The extensor
carpi radialis brevis muscle (ECRB) plays an important roles as a cause of the entrapment, The pur-

pose of this study was to investigate the origin of ECRB,

Fourteen upper extremities were dissected and observed. ECRB had an aponeurosis with a sharp
tendinous origin. Length of the aponeurosis was 105mm and width, 10mm. When the elbow was ex-
tended and forearm pronated, the aponeurosis came close to the posterior interosseous nerve at the

level of the arcade of Frohse, It was considered that active supination of the forearm against resis-
tance caused compression of the posterior interosseous nerve by ECRB in elbow extension and forearm

pronation,

ECRB and extensor digitalis communis (EDC) also had a common aponeurosis. It was thought
that this structure brought about tension on the origin of ECRB following contraction of EDC espe-

cially extension of the middle finger, and that the middle finger test caused lateral elbow pain.

i U & I HRELUEE
Radial tunnel syndrome (BT RTS) (34 &+ REH LR 148 (BB 54 @Eh 5 88 %, FY
BEROBIIEAREEEL SN Tw5h. Radial tun- 75.6 %) %MWz, ECRBEBOFEL, REMTF
nel D—EFEHH T 2 FEMFRMEH (LT ECRB) g (LT ECRL) LML oMBE/KRIZOW
B, SEROBBRIZES A LR TS, LL, THEL:. EEHoBEL R~ 770N EE 90° 8
ZORECET EMLHREI . AFROEH B CTHEFHEBOE S LIE, ECRBARZ RTIHE
& ECRB ORBEHOFBELHLPIZTHIETH . ELTHEEESNLELSHEICMBEE T TORS %
BE L7,

Key words : radial tunnel, anatomy, extensor carpi radialis brevis, origin, posterior interosseous nerve

Address for reprints . Atsuhito Seki, M.D., Department of Orthopaedic Surgery, Social Insurance Saitama Chuo
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Fig.4 ECRB and EDC have a common
aponeurosis with a cord. Ap: aponeurosis,

DLV TEEHREREBICET A X ) 2k o7z,
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TIHEAH LEREELZE L. BRBERHBE >
iz, ECRB LM ORI BIT L 72, &
REB LI EEE O MHEA A, S BETE /2, JMLE
CEBLES 68.9+99mm, 18 7.0+1.2mm, EX 2
mm Th -7 (Fig. 4). 4 L2 5% ICM B £ T
DOFEE1F275.7+17.2mm TH - 7.
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RTS i Capener (1966) 12 & » CTHE S i,
Roles 5% 12X o Tz s sz, FAMIORE A2 5L
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DOEAVICEL NV EIET HE INT NS,
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NLESZEETE D, DAEE - REME B, T0E
fHOEEFTTHh 5.

MERIEOBRRE & LT, BEEIOMMEEEk, B
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na, ENHOHOFTORRLHEIN TS, £
O CH ECRB OMSIEREEE, BamEe & 840
TAHEREEZ LN TEEINTW A,

A OFERED S ECRB idRGEK - L T/ L
BT A DI, HIET AL ES 105.1mm -
18 10.0mm OREREEIC 2 ER L, BEFHEL
. BFINEE BN S D &R RIS E ARRR
B ABTFIEESNLSN, JORUTIEIER %17

¥ -

212, TOERAEERYYD s v
$91, BEDEAMS A CE TR 4 EHE L
THEEHERT LTRSS ), AERIEOBHNER
LEbID,

ECRB i@l & B85 A TE OB HIC D w»
T, Y BT O L 12 3BT TRE L7

Ta#l: AT ENGANTORZ 240
(26%)

Tb® : WA CERIFERMEIPARS Y, HHt
AR RA 2L B5D (65%)

T WHIZOBESMEF T30 0 (9%)

bIbNOEFEN R HEOBR TR LT
CEVE B RSN R B o 72, KR RTS O RE
BETHRVI L EHOIRES N &, R AR
EDBIZHE LS ENEREER 5.

F72, ECRB X 3gfH 45 355 RE CRIGRIE % 4
LTwWizhs, 207208 BE AN Tt ECRB & {g1H
HOHO@FMASF—F LT, HHEOWLEHH
ECRB &I Zzhb 5. Z 0 &1 middle finger
test AHIBIAMUE A BRT 2HFE L LTEA LI,

3 & ba)

1. Radial tunnel syndrome HBHENTEHE S h
% ECRB EIGER DB FHRE £ 17 o /2.

2. ECRB O#EHIZIZFE S 10bmm, 18 10mm o
RIS TETE L, fREREEER & & L T\,

3. ECRB I3 BMBREM 2T HT 2HMWER &
Ez b,

4. ECRB L g iR cie iR+ A L
TwvA 728, middle finger test {2 & ) ECRB &1
MR L CERMPBFREINLIDLEZ S,

X 78
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Measurement of Central Motor Conduction in Entrapment
Neuropathy in Upper Extremities

Yoshiyuki Ohno - Hirofumi Sakaeda - Noriki Iinuma
Eiji Wada & Katsuji Simizu

Differential diagnosis between entrapment neuropathy in the upper extremity (carpal tunnel syn-
drome, cubital tunnel syndrome) and cervical myelopathy is sometimes difficult, And clinical evalua-
tion for coexisting entrapment neuropathy and cervical myelopathy is a problem. The transcranial
magnetic motor evoked potentials (MEPs) on slight voluntary contractions, CMAPs and F-waves fol-
lowing peripheral nerve stimulation were recorded from abductor pollicis brevis, adductor digiti minimi,
and abductor hallucis muscles on both sides of the body in all patients (entrapment neuropathy alone,
cervical myelopathy alone, and coexisting entrapment neuropathy and cervical myelopathy). The mini-
mal reproducible onset latencies of MEPs and F waves were accepted. Consequently six central motor
conduction time (CMCT) values were evaluated in each patient, The results showed that CMCT was
quite sensitive for cervical cord disorder. The average number of abnormal CMCT values out of the
six CMCT values examined was (.2 in entrapment neuropathy alone, 3.2 in coexisting entrapment
neuropathy and cervical myelopathy, and 4.8 in cervical myelopathy alone, Owing to their high degree
of sensitivity, central motor conduction studies may detect cervical cord disorders in their early stages
and they have considerable value in the differential diagnosis between entrapment neuropathy and cer-
vical myelopathy, and in the evaluation of coexisting entrapment neuropathy and cervical myelopathy.

$EAT B, I4, *ﬁiﬁiﬂﬁ%éﬂiﬁﬁi& LCEDFRE
PRE SN TV HBEER A & %’E’ﬁiéﬁ%fi

i U &
??"‘0) LUh, DEESRET THETLARNE (LAT MEP) #REHHIE é**ﬁ?ﬁxﬁ‘*i% ,

PR E RN IS EGER L & O LBAIRER LRI EEREOERORENHE, BLUTZ2D

HBTLILNEEASHY, £, WEOEHEIC

BEZFMET20IERARANTRE 2 PHE L.

Key words : motor evoked potentials, cervical myelopathy, entrapment neuropathy, transcranial magnetic stimu-

lation
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HEHLUHE

WA (CH) 106, BRY, BREBZHIC
FRESREREEEE (DT ENB) s ni
23 Bl [FAREERE (CTS ) 124, HLpEEmEe
(CubTS #) 11 61)], BEAAEBEENICITHITMERRY
HREREESHER SNAPEETR LV EERESD
EHAFEZLN, MRISERBHICCHBEHRED
HEIHRSNEEF (VhHWw3 double lesion
syndrome, BLF DLS#) 1341, B L U BERLHS
I E B AR R REEO S E E S -8k
EEF (LT CSME) 13f%x&E L. 24,
PEROFH R ERERTICM A, BEEEIET,
EEDERENER (APB), /HESEss (ADM),
BRAER (AH) X ) MEPJIZE 20 ELIT2 W,
BHIZT MEP OREMNL B0 iERE M, BE
FEOERLHCTHEESHZEFB (central
motor conduction time, ELF CMCT) #&H L,
EEMH L 7- (CMCT (msec)=[%&% MEP &k — (M k&
ERFRETFEER-1/2]/8E (m)) (Fig. 1).
FBLELER3E 18 1 Dantec #H34 Key Point, Bi& il
Bit Mag Lite, 24 VIiZHEB 24V MCI125 % fFH
L7z, RFEOFMIL H AR EHERES OB

ol RESBHHOEZEDOKIEHMEIZIE One
way Factorial ANOVA #H\y, &EME4L OHEIC
{3 Scheffe DMEZFT2\, PLOB TEEED Y &
e L7,

¥ 2

EEME . BERANREEETCHEL:. EEE
B, FEImICHREWELAEFE A CMCT X
APB, ADM, AH T#h %+ 14+0.5msec, 1.1+
0.5msec, 5.3+1.3msec (Mean+SD) TH o 7.
Mean=+25SD # 2 AEZEFE L L, L£HED APB,
ADM, AH #h#Fho CMCT s 6EH® 9 HLEIEN
BTHoHETHEL:., WIFROBETLEHD
CMCT i2EEERbol:. EHAdbEE5H0
CMCT OB TIE CBE ENBETIEZEN 2 {, DLS
L CSMETIEVWITND ENB, CELEEENR
sh/z. F7-, ADM o CMCT <li DLS # & CSM
BECTHEESRA LN/ (Fig.2), (Table). £##E
FEL-EAKEALLE, ENET2 8Id 4 4
(CTSET26l, CubTSEET2H) IZ1EETEY
EEEL7. DLSETI13flefit2~61HE, F
¥WR2HEHETEEMEEE L. CSMEBETI 13 #laf
T3~6HE, PHISHETREEERL .

CMCT(Central Motor Conduction Time)

JES

Hongd

MEP — (M+tF—1)/2

MEP (aPB ,ADM)

height(m)

F wave

EF—T,

M wave

E—.u-mss;| bafe Hhomaty

Fig.1 CMCT is calculated from the formula using the shortest MEP, M wave
and F wave latency on APB, ADM, and AH on both sides
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msec *EN
1 5 *C
*
HEN :D:5 *EN
10 *EN  *C *E
*C CSM
DLS KEN
*C {
; t
¢ EN
) » b

0

APB ADM AH

Fig.2 Comparison of CMCT among 4 groups
(C: control, EN: entrapment neuropathy,
DLS: double lesion syndrome, CSM: cervi-
cal myelopathy)
%*: p<0.05 (e.g. wC means the difference
from C is significant), Mean®SD

Table 1 CMCT (central motor conduction time)
in each group, Mean+SD

APB ADM AH

?nzl(]) 14405 | 11+05 | 53+13

(E::Z?)) 1508 | 14%07 | 64+12

&leg) 36+28 | 37=17 | 81+16

(C:ZIIS) 51430 | 5529 | 105435
E 1

T, MER LN, BCEEEE S THIC
Jele. WRHEERAT A M, WRIFREEIC Tinel R
#iERe, Phalen’s test Bk, T iE 4 A 5E I 12 AN
R, EREMEERIC b BREMEIRE DDA,
THRAOEEELR L. KR0S UE, £ Hoffmann
Btk r2hs, TRIREIU#E 7% L. Jackson test B,
FITIFHTHBEEL 2. EREBESZ L.
MRI Tt C3-4 LANICHABEEREZL L b ko7t
EESE 3 EOEBFR % #»Y, myelogram Tid
B cREElo L4, 5BBEEPRIBL Tz, MCVY,
SCV MAETHHOFREMTOREEEIHER SN
72, REWMBOGERERIHATE 2o 7.
CMCT ix APB, ADM, AH TELGIEE L T/,

T RS EG R C HMEO S LW L7, WAlo
FREFABMEAT 2 o728 ZAMFRO L UHIdEER
L7z, AR L, BEREEOFMIIfTR o Tk,

EOf 2

60 et EFHBOLUN, MERDHBCEH R E
B EFRICREE. T EROBEME) v F Il COKE
HiRER, EREHH. EBRTHEGEAEL TS, WE
PHREE A ERE 4 30, MFRELIC Tinel £
BiERE. Phalen's test e, MRS AL#ER <,
Hoffmann &k, Jackson test TEED L b
45, FiEo grip and releasing test TR AL
10 FRz 9 Bl & BIE# 26 B, ZHHE MRI Tid C3-4,
45 BB H 2 BEOEER B 5. MCV TllE
AERFRERE, FRESNT XA SCV ERF
h#h 31.3m/s, 35.Tm/s L BIEZFEBH 72, CMCT
& APB T/K# 7.3msec, 5.9msec, ADM T 3.2msec,
4.9msec &R GIEEE LT85, AH Tk
WIEHSEETH-72. THRCMCT EXAEF#HETH
D, YHETFRERIKETFEL T3,

% =5

FHROLUN, DEEHEEL FHLE T2 FREE
BERER IS BT 2 & 0 LB R RREE D
WL HBMWES T, BEREBEWIRELR COWEIZ
WO LT, —7F, EfER EOHEBERTD
ARG EREET A0S Y, B, TofilidiEm
LA R, EREWT L BRE T ILUTIZITRETH 505,
FERAT LIIC R G 2 SEREES TSR\ Bk T 5 35
Ebd5. Tz, BRFR, BEREHENKRETLE
B R AREREE L HEL T, TREIR, Jack-
son test EME, MERESHEE, KiTo I,
Hoffmann WM 2 SR 6, EBESZED
EREROAHEEEIEMI LI LISEET . Kyt
GEAEDD Y, Hoffmann B L@ ATH M
T5, MMORMHMRER, BHERAOCAHRELEER
THEHEMERFOLOOFMPRBELIFE LD S,
MRI 7 SO E{§#A T false positive SRGEBE L 2 5.
S, PRESEFME L CoFREIRESLTY
% MEP {385 OE B nEEEREOR, F Ui
SERRETHETRET, EROEHRETHETE,
Skt & LCLFETH S, MEP DIEREIZN T2
sensitivity X 70-90% &£ &<, FOZ W=z SEP (2
LBED EHBESN, PHOBRBEORB LTI SR
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T AN, 4L, A D sensitivity #BIZE D
B0, BEMEIET, £A0EsENEs,
fedliE, BREMEFO 6 M TRYELAIE L2
45 MEP {E&#FT CMCT #EH L, % CMCT offixt
EOATEL, BEEHBHICLEH LTEEL T 5,
SHOMFTIIEBEERMEE (CSME) 20
IR R REREE S HEEEEERH (DLS #)
OHEFEEL 100%&EBLE-. 5E, CSMEXL
L, BREROE) 57 DLSETH H =Ry
®‘Bohi-Z & kb, BHAED protocol T subclinical,
HHNIBFEOHBEEDRELTREE L. 50
& CMCT A TR L 7225, & %2 MEP O3,
Pt i, IRIELEET NIT L b sensitivity % £
HIENUETHA ). BIMEREMEREEMET
23 Bl 4BITBEEN )L | HEAERELZEL
7273, specifisity 2 83% & &Eh o7, HEEELH
TAHAHTH2HEMLORFEHELEL, E¥HEKD
ZRI2whWE, BEOEBREIELETZEEZ .
CMCT L FEREZOEEE X IEOHMIH B & X
s, 4E® DLS BIRERS ERICEET 5
bONEL, CSMBIZ L TCZOEBEEOELEE
BEWEZZLR, TOZEIPTHBEMTEGO
CMCTEOEZEZ XML TWwWh EBbni. F 7,
CMCT EOEEHBBIIMBEM CEXAbh, BYE
HEHBLFHEEOEERE A RMLTEb0LEL
2. TORICEALTIECRHN 2 B0 2 LENH 5,
MEP &I HFH O FHATAER~ON S EF
TEEEMRAE OFREE Y ML L, ERPRATR, BEEATR L HFH

T, ERBEEORE, TOEEREOBINIIEEIC
HFHZHMIMEERL 2D LEZ LN,

% EE

1. MEP (REHFMIABIC L2 EHFREML)
12k % CMCT (FPHREBHRER ) W EERICHS
PLREMEECHEIRML, BEHOEELKRET
XDLHEMASH B .

2. BHTMERRMREE L EREEDOER, L\
13EHEB (VbW B Double lesion syndrome) @
BWOBOMBMFEL LTERTELIREELETH L.
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FHEAFEEZ (Double Lesion Neuropathy) OFERAGHET
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m o B

Clinical Study of Double Lesion Neuropathy

Koichi Nemoto - Masahisa Kawaguchi - Masatoshi Amako
Hideki Usui & Naoki Kato

The cases of 26 patients with double lesion neuropathy who underwent surgery during 1987 and
1996 were reviewed. The patients, whose average age was 57, included 14 men and 12 women. Later
ality was right in 8§ patients, left in 7, and bilateral in 11. Diagnoses were made according to clinical
symptoms, electrophysiological study and imaging studies. The patients’ cases were divided into three
groups according to the type of distal lesion: cubital tunnel syndrome or tardy ulnar nerve palsy,
Group 1 (13 patients, 15 hands); carpal tunnel syndrome, Group 2 (10 patients, 17 hands); and miscel-
laneous, Group 3 (3 patients, 3 hands). The proximal lesions involved 16 cervical spondylosis cases,
2 disc hernia cases, 2 OPLL cases, 2 DSA cases, and 4 miscellaneous others, The lesion level was at
C5-6 in 22 cases. Complications included diabetes in 3 cases and chronic renal failure in 2 cases, Sur-
gery was performed on the distal lesions except when signs of long tract existed, For 24 patients (83
hands), surgery was performed on the distal lesions alone; surgery was performed on only a proximal
lesion on 1 patient and on both lesions in 1 patient. Eleven patients (12 hands) underwent tendon
transfer,

Groups 1 and 2 were compared statistically with a control group (no patients with double lesions)
who underwent surgery during the same period. The average age of the control was significantly
higher, and there were significantly more bilateral cases in both Groups 1 and 2 than in the control
group. Also, significantly more trigger-finger involvement was found in Group 2 than in the control
group.

The results were categorized excellent (E), good (G), fair (F), and poor (P) according to the
postsurgical clinical symptoms. In Group 1, 3 hands were E, 9 were G, and 2 were F after surgery on
only the distal lesions; 1 hand was P after surgery on only the proximal lesion, In all Group 2 patients,
surgery was performed only on the distal lesions: 9 hands were E, 6 were G, and 2 were F, In Group
3, the results were | F and 1 P after surgery on only the distal lesions, and | E after surgery on both
lesions. Four patients in Group 1 and three in Group 2, all of whom underwent surgery only on distal
lesions, complained of continued stiff shoulders post surgery.

We conclude surgery should be performed first on the distal lesion,

Key words . double lesion neuropathy, double crush syndrome, entrapment neuropathy

Address for reprints . Koichi Nemoto, M.D,, Department of Orthopaedics, National Defense Medical College, 3-2,

Namiki, Tokorozawa, Saitama 359, Japan.
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B By

EEAEEZE (Double lesion neuropathy)e%9>
DFRIEFNZ DWW TERRET 217 .

fiE 1

1987 205 1996 £ 10 F R I EHE B E L 2
WL FM 2 To 7 ERIL 26 FI35 i Th 5. HIEEH
46, 12 fTHD, Figid42-7125% (F3¥ 57 5%)
Thotz. HESHE, ZMTH, MAILHATH-7
(Table 1).

BWTZ, BRRER, BRDW, EEZWMICIVRE
BiZiTo7. HUGERNE, BHEHREEBEZES
(posterior myotome) iR EN % EMHR L7z,

WARE I, MEVEEER T I ERR B MR
136 15 8, FREEFEEIOMITETHY, #0
i, BEMESMRE, BE RN, REnEs
NRRERE | FITH o, ENREOTEHEIC L » TE
Bk 3oz, NEEEERET ZIGERER BHE
FRE® 1 B, FPRETEENTE2HE, Fohz 53
FEL

SENRZ L, BEHGE 166, AL T 26, #
BT B 1caE (OPLL) 240, #EMFHMEEE
(DSA) 28I TH D, £ofh, FEMME+OPLL, HHE
AN T E CEER (TOS), ZEMEE + BERE
1L B HIEREE, HHEERENE 1BITH o7,
ENREOHEEMIE, #EZZES X3P RoNS
bOD, BFMREREOES% R/ 25 Fid 22 Fiz
C5/6 & & ATz,

BHHEE LT, BRBES I, BEEREN 2 Fiz
Rons., BEEROMEORAR 56, MNEHoR
BFAREROBEAIZIIZR o EBFIT/ A
BERBELZLON, F1ETLF2N, E2#HTT
18 e L 7=,

HIEN long tract sign 5% 1UDEARE I T 5
EMAEAT, FRUSMIERIE L CEERE T S
FiixiTo72. TORKE, ENFEOATH #1707
bW 24 5133 B, AAREOAFM 2 To72d Did
1, BAERECFERET-72003 18TH -
72, BRI T o750 116l 128 TH o7z, i
IR LT, ERRIZEEES [ S OB RE
BER L7

5 &

(1) FEMet 8 1 BE BB LT, B
CER AT o 7B E (U, WEH) 0
JEBI L b Bkt L7z, 85 | BEORHIBEE N R0 R R BE
F 7B AR BRI 22 51 22 i, B2 BOMNE
B FAREERE 126 UK TH D,

(2) ArRBEORET - 1 BT, FESED I
$Evy Excellent, Good, Fair, Poor ¢ 4 BXf¢ 124547,
B S ROFEED R, BOBLEIBET
X, BEEROEBEIZE->TE, G, F, PD4E
BT 7, PHBEEIL 165 D Cho 12

& 2

(1) EIMeTes | 8 BEMERE (LT, 2%
BE) ORERFSFIF I3HTH%THo7z. FH
ERENBRTEK, EEFCHRTHY, Uk
ETHEEZTD (P<0.01). WHZES LT RE
TOBl, EEECIFATHY, PRECHEELR
Wiz (P<0.05). NAEOAHEE, NRETIH, &
BERTLHTHY, PRECHEELEOLPo7.
BRI AEE ST Lo 7.

0% ERMEEEORAERE D 22 6k 10 f1T 4
5% Thot:. FHEBIINBETL &, BEEET
BBRThHY, URETHEEL PO (P<0.05).
T A SRS FREEC 20, EHBCTRHTHY, A2
BETHEEERFED (P<0.01). NAiE0aHE,
BT, EEHCIHTHY, PRECHES
207 (P<0.05). HHICEAEEL RO,

(2) MBS 1 B AR EDAER 2 To2
DI 12FI4ETHY, B3R, GIM, F2RTh o
7. BT OFEE TR 57 A, MR T4 A TH o,
FRHEOAERE1T-72 1 HIZP Thot, H2
B 2HIRAFEOAFEM R 17\, E9 B, G6 B, F2
BThot. HI8H  BUFEOAFRTo7200
2B 2ETHY, FLE, Pl Tholz. ERER
BECFEM e T2 LI E Th o7,

BNHREDRFH AT 7EFDOI LB Y i B3
B ORFEOBREL L0, S 1HTIH, E28
T 3BNAFAEL /2.

% =

BEEEMREIZL Y, EEWMERE I BEEER,
FREEEEL L2, BlEICE <, WARICREL
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BTVl F, FREERETEANAREEEVR
TV EDPHSPI o/, S5, EEMEREZ
AR EEERPEEEIIBVWIAHEELILIE,
WSR3 DL EOMBEENFEEL ) LT &,
BHERETIIEE I CRETTHEEEE*HE LY S 2
EREIAEETRETH .
EREDBMIZOWTIE, X LEOHEMESE
RHZNAESMIIEThOS L2 L2 ZETHLNE
2B %Y, SEOEPITIE 26 Hlr 22 51T C5/6 HE
B EIRESEE LD, T2 &1k CE, T
BROBELIRET 5.
WRBEOME Tk, NEEESEEY > B
BER, BEVREDADFNIZL - T, MEN 5T AH
LR T4 MICE L7 (R oftiie). —%F, &4
DL AT o 7 R B E BB OM B RERE T, #Y
BIS8 L, MHIBETH Y Rahzrbhdhor.
7, PREERELEIEENEEZ BV
TP IDEICED EORERR. Lo T, B
BEHBEEEIIEREDHDFMIZL o THERI I E
ThHEVWZSL. Larl, BIUREDADFEMBIER
DEATHHS H -7,
BEREMEEEOTERIRMFELUE CERT .
FHHEAEL, long tract sign @& HIEE AL,
FRl & LCFERBREOD L WEMREIT ) NEThH
A, LaL, MEDERIBRETAEHEICIIERY OB
BICHBINFEMEIT) . HEFOETLABNIE, &
BT SEATIG | R REA T % MBS 1247 - /2 4% ADL R4 ¥
L,

¥ B
1. EHEAREEEOFHES 26 6135 Bz o T
REMRR 21T o 72

2. ERNEEEONIERREN, FREEEEL
EEE CHEEEICRAE L, FREERBII SN ER &
H T LWL

3. AMREE COAHMEMNEELI L% o
AR

4. FHGEREZITENAEIINLTITIRET
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Clinical Study of Transcutaneous Electrical Nerve Stimulation
for Reflex Sympathetic Dystrophy

Tadahito Toshima - Yoshiki Hamada & Koki Nagasawa

Twenty cases of reflex sympathetic dystrophy (RSD) treated with transcutaneous electrical nerve
stimulation (TENS) are presented. The patients consist of 5 males and 15 females with mean age of
48 years old ranged from 26 to 64 years old. Patients are divided according to Lankford’s classification:
minor causalgia in 6 cases, major causalgia in one, minor traumatic dystrophy in 5, major traumatic
dystrophy in 6, shoulder hand syndrome in 2. Accoding to the staging system of RSD, 10 cases are de-
fined as stage 1, 7 cases as stage 2, 3 cases as stage 3. The follow up period is ranged from 3 months
to 3 years and 4 months with the mean of one year and 5 months. We classified the treatment effect
into 4 phases of excellent, good, fair, poor by improvement of pain with visual analogue scale (VAS)
and presence of ADL obstacle and evaluated it.

Ten cases showed excellent result, 5 good, 2 fair and 3 poor. All cases with excellent result were
treated within 5 months after their onset of the symptoms. Two-thirds cases of every type of
Lankford’s classification were evaluated excellent or good. One case of minor causalgia and one case
of major traumatic dystrophy who were treated after one year from the onset and one case of minor
causalgia that was caused by replantation of the little finger treated within one month after onset were
evaluated poor.

We concluded that TENS is simple, non-invasive, safe, and effective treatment for early stage of
RSD in spite of causalgic or sympathetic type.

i U o < WHRBSJUFHE

R EAEE Y A a7 4 — (Reflex Sym-

bk AR IR U TR R 89 E SO O

& Lankford @ 43#8 T, Minor causalgia 6 fl,

Key words : reflex sympathetic dystrophy (RSD), transcutaneous electrical nerve stimulation (TENS), hand

LR CTENS 2P Lo LABEREETCHEL
pathetic Dystrophy: BLTF RSD) 2% ¢ A E# 21 RSD ERNIE, BESH, L 5B 20 61T, @
DEERIT 26 E,IS BBROFHBBETHL, BE
BELTEHIBEOBFR 6L RIS, HREE4
(transcutaneous electrical nerve stimulation: B, B FTEANL EDIEE o TV, FORNER
TENS) &k L7-BEERTE—BIRE L THT

LTWADT, TNbDEEREIIOWTHET . Major causalgia 1 #l, Minor traumatic dystrophy

Address for reprints . Tadahito Toshima, M.D.,, Department of Orthopaedic Surgery, Yamanashi Medical Univer-

sity, 1110 Simokato, Tamaho-Cho, Nakakoma-Gun, Yamanashi 409-38, Japan.
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5 %, Major traumatic dystrophy 6 1, Shoulder
hand syndrome 2 f1 & o7z (Table 1). REfEH
LIGEMBE CONMIE 2 82 1E£5 P BDEY
467 A, BABEBAMEZIVAPS3EL AN
WIELHATHo7:. ZBRSDOBWIZH/o T
i& Kozin @ Wik#ED % vz,

G TENS 2 &flI T L, BFREEE LTk
mEREE 9B, TRBESBNFT -7, S HICEIR
WOy 7 & 36, RETERAT T v 7 % 2 4,
AT v N OEAE 4PN T 72, F L TSR
U osEyEEE LTid 7)) 4 70 E > 1000mg/
day O¥%5% 640, bflicxf L/ Aoy 64/
day Z#5 L 7.

BERWEOHEIZIE, Visual Analogue Scale
(VAS) L2 EBOWEE - ADLBEEOFEIZ X
DABBIZOE LML, bbb, RENOIRE
5 T5% LA EDOEFEIFE LN ADL I TED 2w
b D% Excellent, 50%LLE Th%KiENEF TH B A
ADL IZIZIZIZHEE A b O % Good, 25% Ll E
S50% KRMDERT ADL HRELZHT S b D% Fair, 25
%BRBMOEBDEHLVIIEROELLZD D%
Poor & L7-.

& E=

20500 % % Excellent 10 #1, Good 5 %Y, Fair 2
%1, Poor i 3 %I, Lankford W& % 4 728 W3
50 2 L EDIERIA Good PULE & BIFRBETH o7
(Table 2). # L T Excellent O F#& %187~ 10 #it

Table 1 Cases (by Lankford's classification)

Lankford’s classification No. of cases

Minor Causalgia 6
Major Causalgia

Minor Traumatic Dystrophy
Major Traumatic Dystrophy
Shoulder Hand Syndrome

DD O o

Table 2 Result

Excellent Good Fair Poor

Minor Causalgia 2 2 0 2
Major Causalgia 1 0 0 0
Minor Traumatic Dystrophy 3 2 0 0
Major Traumatic Dystrophy 4 0 1 1
Shoulder Hand Syndrome 0 1 1 0
No. of cases. 10 5 2 3

VRS ZEP S 5 A A UAIZERIGE S h v,
INHDHH, ESFIC L AEETHERED 1 6L it
BEEEo 1 FiTit, 1 HEoO TENS fiT#HIc$ T
IZEROBR Y EY, TENS EBEBHAME I
TENS # THRIEMAES L7223, 1 BEKEE TENS
BTHRIBEFEOBBISFRT L L1040, Bkt h
BREIZONFHRFEMOERNS AL, T DAEFLL
b IGEBBEHZ2ENIS 1 A HEL VERONEY
HE®, BWAIHFRERDIRIBOLN, FBEERE
IESHATHRT LTS,

—7J, Minor causalgia @ 2 #] & Major traumatic
dystrophy @ 1 #1Ti3 Poor OE#E & 7 > TV 575,
ZDHH 2EZEED HERFAT TOHMAT 1 ELL
LOERIT, BYO1FIIREYS 1 7 H ClRELH
HH L7/ MEEEEMRICRE L RSDERTH o7
ZERED DGR T TORM LS 1 £ Eo 3 FITIE, Fair
1 B, Poor 2 fl& v d BIFABEEILEL N0
7> (Table 3).

iE i

SER] 60 % Zctt Major traumatic dystrophy

LRZ O 2 7 ARNciEsE L CREE RN ET &
. FETHEMRETICEEEE, STROFEE
BTN, BERLDVEFEEOLTIWEEEITE
GEBVLH, BEREHARICIERRI-EEEL
0, FEROSEOERCHEOBE MO HE LA
TN EEZS L.

Mk, FRHIrSFRIIPTTREEIZEEL,
FHHT B L UHEBIE B EB ML L Tw T, ¥
LWEBRE R 7. TAFBIIRSEORTFe AL
O, FLTXHHATIBERMROERIERE &
FHRELLFREIITITCOREDCEERE D
(Fig. 1-a).

RSD LWL, BIRWEE 7oy 7280 2s b A
ERINTER L2280, EERle/ fnroro

Table 3 Relationship between Results and Period
from Onset to Treatment Beginning

Period from onset to treatment beginning

within 6 mos. over 1 yr.
10 Excellent 0
5 Good 0
1 Fair 1
1 Poor 2
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2) Lankford 58D ¥ 1 7GR BE

TENS @ Lankford 578D ¥ 4 T BB E O %
stcid, JIA 52 i3 Minor traumatic dystrophy &
Shoulder hand syndrome @8 &R O FE 6] 12 F 5
FRL7ZEBELTCnA, ZOMFELELT, Zhon
A TIIEEN ARG TR, RS -
AR LB OBERERK (20f L T TENS 282 0
FREEN LIRS CEEEAZ RITTO EHRRT
wh, —HFEELY ofEcIBEAYDS L TIC
BWTTENS OF#FI =D TE Y, %12 Minor
Causalgia & Minor traumatic dystrophy 8 & Of
Shoulder hand syndrome |ZZ)EHTH o7z LT
W%, #1LT Major Causalgia OEBEIIZIIAS
HENEVIE b Ho THHEAEICS TENS OFF
FAABEL TV LBRRTWE, bRbNOEFITI,
Shoulder hand syndrome 2 %1238 T Good, Fair
EB BT OOBETH-72b0D, oy 47D
FEBIZBWTIX 3 409 2 L EDFERIT Excellent ¥ B
HRERTHY), ¥4 TR CHBHET 2GR
BELNT W,

3. TENS 0fl &

RSD O Il Hiz-Tid, BB - REEED
ERABAEDD L12, FREFNOEFIIG L TWL D
DERE L HMAEHLETHEELED T UEND 5.
FOBBRZEIZTTIEBICN LB S 2 b LHEI
BARERI L OBV, HEDHICILEBEN L
HEVEREZ L%V, TENS BEETERDME
X TH Y, BEICRMGEE G2 TEHEDER
VR EORENRH Y, BERLEYEROERNIC

# LT dystrophic type, causalgia type (2% 7%
CRATIVIREEREO—DEEZ TV,

3 & B

1. RSD 20 #izaf L€ TENS & Hu\ & LB
BEICLY, BEFS A BUEO 10 flizERDEN
LR E R AT

2. TENS mA.lh& L7-BEEEkE, BIERLE
BEEO RSD 123t L TEA T L WIEEED—DTH 5.

(THREEW/ - R UER ICEH L ET)

X 13

1) Fields, H. L., et al: Electroanalgesia and
hyperalgicdysesthetic state. International Symposium
on pain, May, 1973, Seatle, Washington.

2) JIAESC M ERMERNEEE. B - B - 87,
9 :361-370, 1996.

3) Kozin, F., et al. The reflex sympathetic dystrophy
syndrome II . Roentgenographic and scintigraphic
evidence of bilaterality and of periarticular accentua-
tion, Am. J, Med., 60 : 332-336, 1976.

4) Melzack, R.. Prolonged relief of pain by brief
Intense transcutaneous somatic stimulation. Pain, 1
1 357-373, 1975.

5) Meyer, G, A., et al.. Causalgia treated by selective
large fiber stimulation of peripheral nerve. Brain, 95
1 163-168, 1972.

6) FE H M EERHEERBREEES AT T —
DEFEOWRES. EREES, 29 1 185-192, 1994,

7) Richlin, D. M., et al. Reflex sympathetic dystro-
phy. Succesful treatment by transcutaneous stimula-
tion. J. Pediatrics, 93 : 84-86, 1978.
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7 BEETPIRIE R L TREIS T T A A
BRHF—KEREELT WA, LR BINERIICRE
AN Z AL EFHOER, FHIFM owfﬁ%
%, HEZSE
BREIH ) REFNERERTFICEFEILGEAL .
A E,
WFERET TNz <, EREERTFO
EEBDIIEBBITMENET O, T, I
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wr (55 2 $)

A
BEE L TR 5 T4,

L TH,
Im'H
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EAZES S
T E &
R | AT
H of A

Unstable Distal Radius Fracture (2 nd report)
—— Technical Problem and Evaluation in Relationship
to Die Punch Model —

Nobuya Yamashita & Haruhito Tanaka

We have repeatly reported on the surgical techniques and evaluations after operations by ‘Die
Punch’ since 15 years ago. We have sometimes experimenced the difficult cases to the joint destruc-
tion by the fragmental intraarticular fractures of the radius end. In order to investigate the mecha-
nism of Die Punch, 75 embalmed cadaver wrist joints were used and the bone mineral quantity was
measured by 27 KeV, Aloka DCS 600.

The compression strength of cadaver wrist joints were measured by load cell Autograph IS 5000
Shimazu Max, load 250kg, 1mm, 30mm per minute, After that, the relationship between Ca quantity
and compression were positive correlation, Also, when ‘Die Punch’ occurred, Scapholunate (SL)
diastasis has often ruptured and SL-ligament has been sometimes avulsioned and the average of avul-
The experimental study by ‘Die Punch’ Mode is helpful for the

intraarticular fracture of the radius end Die Punch Fracture.

sion strength was 70 newtons.

= S VR > T e iE Bl & F &
AEEREEEHNER O 24T, “Die Punch” 76 @ Die Punch B#&#l (B4 ; 36 41, it ;
LT EOBEMIERTED A, FIUTHRE B, Fh ;56 &), FHOMEIL, Table 1 12RLT

N RS VA, HEHEE Fig 112
EHFEEEL LC, BRTH— BREEEFICL
BHR CHEEI O CTRLETH LA
xE Lz —<ft (Fig.2) LTHV 7
FHE, MBETEHRE Fig 3 IR/ T 940
SEt R AR | 3 T B
SR,
WSS BEETNIC E TBEL, 254 N5
PETHOT, BHIEL, BHEEE/ME IR0

CTHERBEATE VY, BEEE,
“Die Punch” —F&F IV EFE L TFDRE
BfbicERES
“Die

Key words :
Address for reprints :
cine, Fukuoka 814-80, Japan.

scaphoid, lunate, radius, Die Punch
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Table 1 Patients and method

Female: 40 patients
Male: 36 patients
Total: 76 patients (average: 56 yrs.)

Gloval classification:
Relative staable type:. Percutaneous multiple pinning to 28 patients,

Unstable

type (Fossa fracture with bone defect)

: Fixation by Titanium nail to 3 patients

Multiple pinning to 5 patients

Extenal fixation with bone graft to 7 patients

Plate fixation to 3 patients

Poor: Less than 10° |
(2 Points)

2?3

NORMAL AVERAGE
RADIAL ANGLE

Good: 10-17°
{1 Point)

RADIAL ANGLE

|

|

’ . Excellent:

| 18 - 23°

l {O Points)
|

Normal averoge 23°

"LENGTH"

Normal

C. Excellent: D
0-13mm |
{0 Points) |
L3 v
e
5-9mm Poor: v {
{1 Point)
Less I o
than
S mm ’
(2 Points) I
1| VOLAR ANGLE

Normal average 12 mm

average "

i Poor: Negative

",’ volor angle
,’ {2 Points)
j

!

i

o T

Excellent: 6 -11°
(O Points)

!
/
|
{
i
!
!

= Good: O-6° (1 Point)

Fig.1 Evaluation of operation
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Reduction by 3 mm K-wire. External fixation after accurate
reduction by 3 mm K-wire.

Fig.2 Surgical technique of difficult reduction by fragmental-bone
into articular surface.

Lat.-view

# - Arrow mark shows articular Cartilage injuried is sltided to articular
cartilage injuried. surface for reconstruction of joint.
Arrow mark shows bone graft after defect
by cartilage injuried.

Fig.3 “Model” of surgical technique for “Die-Punch”

Fig.4 85yrs, Female, right site.
External fixation with bone graft.
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774 i T fE

IRALZ: E PO BRI RE T 2B, FlLi
Iy uFEHzIREMA (Fig. 2, 8) BEm L1z
Bl BB, AEAIIHLTSETAL, Sk (85
MELE) BT, BEHEOBBITEELRSGE, BHEE
HHERE L TV 570 RE 2 EENE L WIEE,
WBIMER) N - Ty AORBEFRETH Y,
REAGHIER LR 2 PREIEO LN &AF
HbEH. KiZ, BEEMENETIIBIT25MMHECTIE
BI_ETHAHH. HREIO R T, BEITOBHZE

Table 3 Anatomical results

Results Patients Sum of points from
Excellent 36 (46%) 0tol

Good 35 (47%) 2t03

Poor 5 (17%) more than 3

Flexion-Extension Range
- : Normal Range

RadialFUinar Deviation
........ : Normal Range

-

FHEEI R ON T, KARFEIIER, TR,
MR &% 5F %z, 3D-CTH/REIZLY, 5 EHTH —
AREB RS 5Nz (Fig. 9, 10).

Uk, BRENZEL TFREOER, iz iiow
TETFOEREHIN, BN D— k25~
¢, [Die Punch— &5V ] ML CEH AP =X
LizHETEMA7: (Fig. 5). %9, [£7 V| EBEA
BIRE X LC, Th BAEE 0 LT Aloka DCS600 % f#
LT, BEE% Aloka 25KeV, 53Kev dual X-ray
THIE L, BIET & B8 IERT Autograph IS-5000
(max. load 250kg : speed 1mm & 30mm/minute)
load cell # iVWTHIZELL. REEZ L, BHEEL
BIWED & OMEHET A FE BR T, Die Punch £
WS FHE BRI THERETLE 2500,
IO CTFEEHEE R KM L, »OBEN

Neutral lateral position :

57°~83° (average : 71.3°)
37 cases average : 67.2°

Radial deviation :

65°~82° (average : 70.8°)
37 cases average : 758"

Ulnar deviation :

45°~60° (average : 52.3°)
37 cases average : 60°

Fig.7 The relationship between SLA and ROM (unstable

type)

lateral-view

a.p.-view
Radial tilt

lateral-view
Radial tilt

a.p.-view

Fig.8 37 yrs.,, Male, left site.
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Fig. 14 Rupture of SCLN

SCLN if, BAMEMEs P HR S, HMoMIZHE
Ersm s (Fig, 14) #i—SCLN ¢id, W%,
R MBI, EEAE, BEAS ESREICE
A, BBIEMEHEDS 7bv;<mEFEEL BEoWEgEsTBmo bR
7.

& B

1) 76 @ Die Punch & 7% H» T, TH#EM I L T,

BERMEEIC, AREEREHRT, 8%, Mhr%E)
O‘E‘Kﬁfﬂ . E‘%Tﬁ?ﬁ Ry EENE®mLL, HiC
ER G 67‘_ RIS EERR I THRERERIR AL 12 TIR

#f*éth iﬁﬁ‘)/\ﬁﬁﬁ LT 2) BEFNEE
METE DS, 1HIBEINIHDMS T, KRELTE
MEEEIEE, E8EL L5, BERL Tw5 b ER
{23D-CTI2L D, M- AREMBESL D EHIZH
M7, 3) WiRWAESEM (Fig. 1 by Scheck 1962)
1%, excellent, good #&® T 93% T, Af— ARE
# (SLA) &TENE (ROM) & OB X 5 2k ffiT
ik SLA A hid, ROM #IR M KEE %2R L
7o, 4) WHERAEE 1L E K2 7212, [Die Punch
EFNV] RERLC, BEE L BYHEE L OHEETI,
FEEFUIHETHEL T 2 AEMERL,

mEW (H248) 77

BEATEBRABEMICCEEEREL. Z0®EFVE
NICFEROT R, fFMICETA L L7, 5) Die
Punch [EEAE D 72 22T, EE 7% b @2 Battering
Ram effect, Wh@ait—BIKREEBEREI ST
LR, FlwTiEd, BFHBTHRYERTH. £2T,
HHHEE A A PTCHOF 0B BERCTHEN
FoRER, BRISIZIE60—80 =2 — 2 ELL,
B) WIZLBL AL & MRS L 7oig —SCLN i 13
KA AR SN, BRI /TR EAY, E—SCLN
BT, BRI CEESENER S HENICED S
7=.

X R

1) Tanaka, H.. Unstable distal radius fracture (1 st re-
port), J. Jap. Soc. Sur, Hand., 12 : 203-208, 1995.

2) Yamashita, N.! Distal end radius fracture (5th re-
port), Fracture, 19 : 704-708, 1997.

3) Scheck, M. Long term follow up treatment of
communited fractures of the radius by transfixation
with Kirschner wires and cast. J.B.J.S, 44-A : 337-
351, 1962.

4) Alot, J. Y., et al! Instalbilite scapho-lunaire post-
traumatique traitee par afthrodese schapho-lunaire.
Ann, Chir. Main,, 11 : 197-218, 1992.

5) Betger, R. A. The schapho lunate ligament. J.
Hand, TA : 87-91, 1992,

B M RERERE PN BE

1. SLEFOWELETHTA2BIZED 2 &2 A
TWaD, B,

2 . cadaver X fresh (F#ERIK) 7 preserved
(RERE) 5

B % BEXE LT fE%
L. B0 ima vz,
2. RERKETTY.
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Thumb Polydactyly and Thumb Hypoplasia

Yoko Kita & Tadao Kojima

From 1971 through 1996, 220 cases of thumb polydactyly have been treated and followed up. Post-
operative oppositional disorders were most often due to misattachment of of the abductor poilicis
brevis, and contracture of the Ist web space. However, in 11 cases the cause of the oppositional disor-
ders was thumb hypoplasia.

Materials and Method: We examined 11 cases of combined thumb polydactyly and thumb
hypoplasia. Deformities were classified into the following five types.

Type 1. thumb polydactyly and thumb hypoplasia were unilateral and ipsilateral.

Type 2. both thumb polydactyly and thumb hypoplasia were bilateral.

Type 3. thumb polydactyly was unilateral and thumb hypoplasia was bilateral,

Type 4. thumb polydactyly was bilateral and thumb hypoplasia was bilateral.

Type 5 thumb polydactyly and thumb hypoplasia were unilateral and contralateral.

Results: Type 1 deformities were the most frequent and were present in six cases, The thumb
hypoplasia was Blauth grade 1 in four cases and grad 2 in two cases. The grade of thumb polydactyly
and thumb hypoplasia were unrelated. Type 2 deformity was present in only one case; thumb
polydactyly was type IV and thumb hypoplasia was grade 1. Type 3 deformities were present in two
cases. The grade of thumb hypoplasia in the hands with thumb polydactyly differed, but thumb
hypoplasia in the opposite hand was grade 2 in both cases, Type 4 deformities were not observed.
Type 5 deformities were present in two cases. In both, thumb polydactyly was typel and thumb
hypoplasia was grade 3.

Conclusion: Because polydactyly is generally more easily detected than is a mild degrees of thumb
hypoplasia, thumb polydactyly is repaired in most cases before patients acquire oppositional function
of the thumb. After surgery, thumb hypoplasia gradually becomes apparent. It is important to exam-
ine the thenar muscles carefully and to plan the operative procedure so that oppositional function is
achieved at the appropriate time,

a5%W8 Lol #xomscld, 20EBRO

# WENDS CFBR SN BIEORER T TOERS R

FHES 15 12 FHEA AT B4 LRI BHE ik AEFESERR E COREREES, RGOS,
B H DD TR, HEIBET LI 2B Wi, BEROEST, MBS, AREEETHY,

2b, BB BEENRES D0 S THEET L FHEERITIC O X B 2 B L D DIHIE L A L ABNR,

T

Key words : congenital anomaly, thumb polydactyly, thumb hypoplasia
Address for reprints . Yoko Kita, M.D., Department of Plastic and Reconstructive Surgery, The Jikei University
School of Medicine 3-25-8 Nishishinbashi Minato-ku, Tokyo 105, Japan.
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BHESIRE L BRI EOEHIIONT 779

—%, BISBIEEICBOTSRBEFH 2 LEE L
7oz, HES Crhg, BoR, BEORNE
i, BRI OBKE, BETREN, Mg,
REF, BHERL EThor:. ZONILES RS
0 E BT ERIGESEMESOFEROM BT E
YTholo, B 1 EHOBREMERHIZL 2 EE2
SNTE/.

LiL, SEbAbIIRISSIERE WL, —a
DL ERBEOBR IR LITARELBEEL TV
Sbiz, 8%, MZ Lk, BERGORERLYSH B
e BB AR EE & 7 > T\ B & HIME L 725001 % 4%
BiL7:. 72 CRISSISE ICBIEREA ST 5
TEDBHDLOTE R E VD BASLbRUbISE
B EFABRE L DA, BISBIERIC RIS
Renr Gl L 1L ENEROLI LN TEL. Zh
LOEREBRE L, ZOMAR T, ERIICOWVT
WD &L ICEEEMA THRET 5.

1. RERECDEELE

bbb 1971 E£205 1996 £ F T 25 FH T
B L7- 338 BIOBHESISED ) b T &7 220 Bl %
A L7 (Table 1), MEILH /> TEBIREEE
IBHEREAEWEH T 2 0B EL D TO L
I ERIF 7.

1) B, ST, BEEBOTTEED, Bahi
BRBEOEERFEETEIZVI L,

2) FMIZ & o THEBENAEHOBITIREITH
NTw32l., THbLbLERIRINERIHEECBITS
N o 77O OERBAENEGH ORAMERIRA T

Table 1 Number of thumb polydactyly cases
according to Wassel classification.

Classification Number of the case
Wassel I 5
I 68
il 8
v 98
\ 5
\i 12
Triphalangeal 18

(V1T V1)

floating 2
Others 4
Total 220

B2k,

3) BEMBEOMBEOSHEN 2, £1EH
WRE X A BIE L BB OBENFEL LY, DLV
ik, BELTOFMOIBERLAS LI, Bro/
FER THEREREE S FBO LD T L.

PED 3 Hoakrskie W CERN*HE L.

. BHESHEE L BIERRT20OEHOAE

B SIRECBIEERAREOFNENOREE & X
Bz <, MEHEDEHOMASHLEELUTO L BIZHE
FTHLIEHNTES,

| B BisEIRE, BEERTREr T ThroM
HIZEET AL 0.

28 BHREIRE, BEEREAEL bICHEAcAL
noHo.

3T BIERERASS WA A LN, BIEEIEER
—EDHDD D,

4 B RS IRES R CBIERRA LI~ b
D,

5 FHELIREN —EET, BEEESES KA
Hizhohs b,

B, BRLEE, BREEA205EIE, HERF
ONBELEEREEEESR, FOERERESE~Y=2
TNOFREIE -7 WREABEEHME e » xS

Table 2 Relationship between Wassel classification of
thumb polydactyly and hypoplasia of the

thumb.
polydactyly | Hypoplasia | Hypoplasia
Type|l Case Wassel Blauth at the
classification| classification| other side
1 1 W(T) I
2 I\ I
3 v I
4 v I
5 v
6 v I
2 TR W(T) g
L v I
3 8 I\ I I
9 v I I
4 — — — —
5 10 I m
11 I m

T: Triphalangeal
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V. # =

1, BIESIHEDEBRRE

Flatt? 13 34 £ IR L 72 2158 IO FDETR
BIERIR, BHBSISEIL 184 61 6.71% % H©, BI8E,
B8, KIBIZOWTAFHIZE L AL LBTY
b, UL, RETESEREIRLSVEORE)L
5P baETd, MUY 2 1973 £ 5 1986 4
DFEBIZBVT, FORKEHE 546 G L IgME L 248
FlA5 A% THY, BIE L AONILBERITVE, 54
BCix 1988 45 1996 £ TO B EMICFOEKE
FEATYBARBL, 209 HEIREIX 163 5 43% &
whELABNIC.

BILEEINR LEORFIRLE VI Bar s, &
HBOMBOBETH B LHEs LT, Ll
Y 1282 EBIESIREDRIE R AL P OTBESR
EFEIEVH . AT HEHS 1996 £F T
25 EWIC 3B FINDBIEHIBEL R L. Z05H b
BHFTEL220FIIOVTHEEAEREE~Y=-2T L
DFHEERVLE, TELG, TE 68 F, MESH,
VEIQ8 &, VEIZI8ET 174, VESH, VE=IEH
161, VIEI 1260, Z0M4plch o7 (Table 1). #
D HREAE LR TEUORE S BIEORE &8
ISV ONEEAETH o7, FiEi0 B4R
DIFH)DKRED /2D 1E Wassel D TEICIRDHEA L
TV 1 BlOATHo7. ZOKETNEY oW
—HTHbDTHAEELZDL. LirL, UEiasig
O MP BEi & 0 EMIZDWTTH Y BIEERAE OB
TEOEHICEL TZBEXs L Tw Ry, bhbiug
Bk L7k )% 3l L, BISLIREDH
ExiTo7m& 2 A, BIBLIRE L BIEEEALOEH
Bl 11 #2287 (Table 2). /-, BIfe&i8EL
FERAL DA PO RN % Bl L7z 5 BS54 LIRS
L7z, Z0#RIE 1EI6H, 281460, 3824, 5
B2BICTHo7:. ABDBAONZPo7-DE, WEE
BEIBIEN VR L, BEROKEDS DL R VD
EEILND.

1 BITIESH8REIX Wassel V, VEI, NVEZ=EHT
Holzh, BIREEALE Blauth IELZWLIET
Hotz. L L, Blauth IEOEEALZ R L IE
BIOEIIT2H L b Wassel NEITH Y, BIELISE
LD EMIIE R & EBIBREAS L OBRERIE
LTwaEEZLNS., —F, RMENCEBEERAEE
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Kienbock Disease Treated by Skeletal Traction

Kenso Kozuki - I, M. Shakya - Hideki Tanaka
Shigeki Sekiya & Yasuo Chiurei

Many methods have been reported for treatment of Kienbock disease. We have treated 3 cases of
stage 1 and 3 cases of stage 2 Kienbdck disease with skeletal traction by an external fixation device,
The method, results and indication will be discussed.

All 3 cases of stage | were male with age between 27 to 39 years old. 2 cases involved rt. hand
and one involved 1t. hand, Before skeletal traction conservative treatment was performed for 4 weeks
in one case, 4 months in another case but in vain. On radiographs there were no remarkable abnormal
finding noticed on the lunate in all 3 cases, and diagnosis of stage ! Kiendck disease was confirmed fi-
nally by MRI examination which demonstrated low-signal intensity of the lunate on T1 weighted
view,

As for 3 cases of stage 2, there were 2 males and one fernale with age between 42 to 55 years old.
No any conservative treatments were performed before skeletal traction in all 3 cases.

An external fixation device was applied to the radius and metacarpal, two pins were placed in the
distal radius and two more pins in the second or third metacarpal, and then gentle distraction was ap-
plied until width of radiolunate joint increased 3 to 4 mm. Clinical symptoms such as pain, tenderness
and swelling was reduced 3 to 11 days after application of the device. External fixators were removed
at 3 to 6 weeks, when the pain, tenderness and swelling were improved completely.

Follow up period of 3 cases of stage 1 ranged from 1 year to 5 years (ave. 2 years 4 months), As
a result, pain, tenderness and swelling were improved in all 3 patients except in 1 patient he sometimes
suffered from dull pain after heavy work, Extension of the wrist improved from average 47.5 to 85 de-
grees (91% of healthy side) and flexion improved from average 575 to 73 degrees (89% of healthy
side). Grip strength improved from 51% to 93% of healthy side. All 3 cases returned to their original
jobs within 6 weeks after removal of the device. There was no any changes noticed on radiographs
before application of the device and at follow up times, but there was remarkable improvement of sig-
nal intensity noticed on MRIL

But in cases of stage 2, though the clinical symptoms improved completely at removal of the de-
vice, 6 weeks after application, the symptom recurred and progression of stage noticed on radiographs

Key words | Kienbock disease, treatment, skeletal traction
Address for reprints . Kenso Kozuki, M.D., Orthopaedic Department, Sogo Aizu Chiuo Hospital, Tsuruga Machi
1-1, Aizuwakamatsu, Fukushima 965, Japan.
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3 to 5 months after removal of the device, then radial shortening osteotomy was performed finally in
all 3 cases.

Immobilization by cast or brace is an appropriate method for treatment of stage 1 Kienbock dis-
ease, but many reports have shown that immobilization in such a way has not successfully halt the
progression of the disease. They believed that the axial load transmitted across the carpus could not
be neutralized by a tubal cast or brace, especially during the activities of daily living. Skeletal traction
by external fixator provides rigid immobilization which not only decreases the shearing stress across
the carpus but also reduces the axial load transmitted through the lunate, and theoretically halt the
disease process and permit spontaneous revascularization with prompt relief of pain.

Decompression of axial load to the lunate is one of the approved method for treatment of
Kienbock disease. It can be attained by a number of surgical procedures, As for stage 1 Kienbock dis-
ease, in which circulation of the lunate is compromised but the bony architecture has not been dis-
turbed, we suggest that even short term decompression by skeletal traction as we performed is
sufficient to permit spontaneous revascularization of the lunate, it not only improves clinical symptoms
but also halts the disease process. But as for stage 2 Kienbock disease more sustaining decompression
method such as shortening osteotomy of the radius is necessary to improve the symptoms.

Advantages of this procedure are that no extensive surgery is required, not be influenced by ulnar
variance, not disturb congruity of distal radioulnar joint and there is still a chance for additional sur-
gery if the disease continues in progress.

In conclusion, skeletal traction with external fixator is an effective and simple methods for treat-
ment of stage ] Kienbock disease. But the method is not indicated for stage 2 or more advanced stage

of Kienbock disease, More experiences and studies are necessary to determine the strength and dura-

tion of traction logically.

& U & I

F- Ny ZHOBEIZDOWTIE Stage F 700t
Ulnar variance i2 & D & OFEIRES TV,
$ 4 Z Lichtman O48IZ X 5 ¥ — Xy ¥ % Stage
1 » 3EFI & Stage 2 D J4EFI, &6 MR 6 BT %
L CEIANBEERIC L AEE L RARICEF FHWTOR
B To7-0T, REIZOWTOEREESE, HEBL
VIS DWW TRERE T 5.

E il

FE%1d Lichtman 4748 Stage 1 O 3 ERIZ&HIE
BT, 20 LE1E 2 HE, £ 2TE,S 39 %
T, BEPLLFMECOHBIZ AL TH

A, ¥4 ATHo7. NPEXBUBEREST
FEF 1 ORI, T 0k BIRE ORI LESR Szt
BAXHETHIFAL D AREOREFRRIAS LT,
MRIBEW T T] MFBE R THRTICEES KRS
L Stage | ¥F— v rREBH I NIz (Table 1).
Stage 2 O 3EMILER I HITH 1 E 2B THE
B3 42 26 Bh T 483 5%, FiEL S FME T
M2 BH»5 24EFEH 11 A THo7- (Table 2).
BN EESFIC L AEF|RFT )R, Stage 1 OB D
2EFN KA 1 AREIIARDY—RCLHEETE
DI ARFERE AT o 2AYEROEENIB LN o7,
FORDPDEBFIZOVTIE, F—rNy ZHEODH
PHRIN %, BEFEEITHOTANEERICI A
#E5| %1107z,

Table 1 Cases of stage 1 Kienbock disease

. Ulna. Duration of Conservative Duration of
Case Site Sex Age ) external
variance symptoms treatment ..
fixation
1 Lt M 3%y 0 3 ms (+) 1m 3 wks
2 Rt M 35y +1 T ms (+) 3 ms 3 wks
3 Rt M 2Ty 0 4 ms (=) 6 wks
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Table 2 Cases of stage 2 Kienbock disease

. . Recurrenc of symptoms &
. \ Duration of Conservative )
Case Site Sex Age | Ulna, variance - progression of stage after
symptoms treatment !
removal of ext, fixator
(+) after 4 ms
4 Rt F 42y 0 2 ms (=) Stage 2 — Stage 3a
(+) after 3 ms
Lt M - -
5 55y 1 2y (=) Stage 72 — Stage 3a
(+) after 5 ms
Lt M -
6 48y 0 T ms (=) Stage 2 — Stage 3a
Table 8 Results of stage 1 Kienbock disease after skeletal traction
Time the ROM E/F Grip strength .
Follow up . . Time, return to
Case eriod symptoms reduced preop— final preop — final orignal iob
P during traction (Healthy side) (Healthy side) gnat jo
1 5 3 days 60/70°— 90/85° 12kg — 32kg 3 wks
v Y (90/85°) (40kg)
35/45°— 75/55° 22kg — 5lkg 6 wks
d
2 lylm 11 days (80/70°) (50ke)
— 90/80° 45kg — 56kg 6 wks
d B
3 Iy 10 days (90/90°) (57ke)
Ave. extension:
47.5°(55%) — Average
85°(91%) 51% of healthy
Ave. flexion: side —
57.5°(74%) — 93% of healthy
73°(89%) side
(% of healthy side)
% " EERRE R o 7z, FEETENRIC O Ww TR E
1.

&7 ay s FTTEY, FhEFR2ROE Y 2BFE
B EE2 /3582, IPFERICHEARK, THE
BEMRAN, BREISV CEFEM TR EES
E£ETH., TO%R, BAKEHMEN3 25 4mm 5
KT LBREDFES 2 MA 7z, BISEERORRE M
FEROYEOIRREIZE X Stage 1| DFEF 1 LfEM 2
1 380, FoMo 4N 6 BRTTo 2.

b #

Stage 1 & Stage 2 DIEFNIHVT CHREHRETS.

Stage 1 @ 3 EFIOHTHEHFALLHIIE 1 £ 5 5
£, P LELDATHo/. BEESH, FVER
T2 3 B%, BWESTY 11 BHICIZMEEE OB
MHRONFOBBAIEEL Tz, HR#ALR, &
BIZOWTILER 2 0 1 BHCREOF L4 4HF0
BIIBEOEENHLOXTEFICER, E&F T

35 NG 60 TR 475 B, BEO 5% TH o724
RRAERTIE, TSE»S 0 EFHRSE, g0
91%, Bz 45 E2S 10 EFHETLE, B 14
% TholzWEEFATETIE 0 ELS 90 EFY T3
B, BHo80% EHELR SN, BHIEMA AT
D 30% 55 T9%FR 519% CHRARIIZER o 80% »
5 102% T 93% L EHOUEAR b, BRAL
BED X MAT L Cid Stage 25T L7ZESIZ e o 72,
F/MRIFTR T 3 H19<Ciz Tl saFAE BRI TR
FEBOMET-REIVBRON, HobrmiTiE
BEshi-EBbhi, 723818 b IZEINEERR
F5% 6 LRSI TEIICI]IR L T/ (Table 3).
Stage 2 @ 3 FEFITIXEINEEI L 2 ES [BERD
BRHSRON, 6 BHRES RERICIIES, EREY
LLTw, LPLIPS5 7 A%, EROBERE X
WA T Stage BTSSR O N0 CEREERT 21T
VIEROWENRD ZEHNTE T,
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IIROBWNRLVES TR oz, BIREDE
MARFED A TEOBEOHEN T PE LTV RWVWI D
Stage IZBWTFHNPHE, REOL L VEINEEZE
BRI CHENEHECRIREIIERERBE T 2k
MERBELT A LR MITOFRPELN, FEEC
MERICEAIFELSLZ EC, BINEERRERLE
MmoOFER, Stage DEITHHIE LSS EEZ HNT,
LOALEOBEN T TIZHESI LTV 5 Stage 2
DIEFUNI DV TTBSNEERIZ L 5FEF(H, Stage 1
FEF L F U R, BROBEHEEIEONIL, 8l
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BROEWCZEND, FAL Stage 2 T3 F# 1L
I Stage ANEFT L725EGIIZ 72w LTHE, $3EE 01208
ERIRAR S LB BT EREM £ 722 OB ESDLE
T bEZz o0
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BEOEFIVLETHHNE, BESE/IZARER
HOKTHABZOBEOERICL Y MITEESEL LS
EHEE LIRS %, Zelouf 55 ik Exter-
nal Fixation and Cancellous Bone Graft for
Kienbock's Disease TOMETHAE A IRE MBI & A%
2mm KT HREREOEFITARE P L2MES
Neutralize i35 & ik ~_7-, ‘4 3EFEREHHE
A 3mm AT 2 REDEF| T Stage 1 EFI
TR PR CEDET I Stage 2 EFIZHBN
THERDEENE SN/, F /- Stage | EHIZH
WTIEER BRER, BEICBW T EROBSRIIZV,
FINEESOEEHRRICOWTIE, MTFPEellH
BT TORYN, BETLIONRDELEELILN
A, SFTINCEALTOHERS 2520, FEF
LIZBWTIEAINEEES % 3BBT-7-& ZATRE
#, BRESERIZERIIERL CW0T, BEsy
BFE L7, FRUBEROBREZ { BVWERNIES
NIOTEFI2IZTHRCLC SBAMOBEE LT o7,
L L Stage | OFEF 3 122V TEELOARE D H -
ZOTHEMOEEZTWE L REFOBENFHF o1
7o, LEofR LY, Stage 1EFIZB W THERITY
FLTwiud, EEHEELRLES IS 68D
NWEMATERSPRE T2 Z 200,
DB EZEZE R OWTOREE LTL) F5

MHE, BEIDEN, 2) EVERBEOBEICE
WL RITR 722y, 3) Ulnar variance (247 < 4T
25, 4) ERBROBE, BIOEEEIITLZ %)
EZoND.

F— Ry ZHEOEHELZ DWW Lichtman (3 4]
ZWEIEBEENTZE, EROBLEOAKA TR L
stage DEITLMHIETE 2 L AT W5, BETI
MRIZ & ) RERZETST2EE 2D, TR
Stage OIEFIZ B W TRISMRIESRIC & 55 I LEIR D
WHEDOMR T  Stage DT bHILTE 2 HiED
—DEEZ LN
& §E

BILOATERENE 24 U TV Stage 1 F—
YRy ZRICE L TRINNEE L X B EF [ IZH R IR
HEoEDEBbh/.

Lo LEHES S CIZ#ITL T % Stage 2 8Lk
DIEFNZH L CARBEEIIFEIROER E 512 stage ®
EITHPHRID ) ZOTHGIEZVWERDbNS,

Ei|OmE, ANEEREFIMCO> VTR, &5
WCIRETOLERH B EBEb:.

B & - 72 R T ORI T F AT R IR
HELTT.
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