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An Experimental Model of Chronic Nerve Compression in the Dog

Shin-ichirou Takayama, et al.
Department of Orthopaedic Surgery, Keio University School of Medicine

Introduction

Although entrapment neuropathy is a common clinical entity, its pathophysiology is not well
understood. We made an animal model of the entrapment neuropathy using a sciatic nerve of dog,
and could get some attractive results.

Material and Methods

The sciatic nerves of 18 adult dogs were used. A chronic compression study was carried out with
“Keio University Compression Device”. The compressing period was between 3 and 12 months. The
compressing point was at 4 cm distal to sciatic notch and the compressing length was 1 cm with a
force of 15g (27.6 mmHg).

(1) Electrophysiological study ; Motor nerve conduction velocity (MCV) was recorded using
anterior tibial muscle.

(2) Muscle weight ; Weight of the anterior tibial muscle was measured.

(3) Histological study ; Transverse sections were made at compression site, at 3 cm distal and
proximal to it, as well as at the proximal site just after lumber plexus. Histograms of fiber diameter
were drawn from the specimens stained with toluidin blue. The studies of barrier function of
perineurium and blood-nerve barrier were carried out with evans blue albumin (EBA). These results
were compared with those of the subacute compression study (3 weeks), which was previously
reported.

Results

(1) The conduction was not blocked at the point of compression, and MCV of the sciatic nerve
was about 55~60% of normal and not largely changed by compressing time. No significant
difference was observed between the chronic and the subacute groups.

(2) Weight of anterior tibial muscle was about 80% of the normal regardless of the compressing
time.

(3) The longer the duration, the severer the histological change at the compression site. After

Key words : entrapment neuropathy, chronic nerve compression, experimental model, Renaut body, blood-nerve
barrier

Address for reprints: Shin-ichirou Takayama, M. D., Department of Orthopaedic Surgery, keio University, 35
Shinanomachi, Shinnjuku-ku, Tokyo 160, Japan.
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chronic compression (12 months), only the small and thin myelinated fibers were observed. Compared
with conduction velocity study, no constant results were obtained in histological study.

(4) “Renaut bodies” were frequently observed in the compression site in the 12 months group.
There were no “Renaut bodies” in the 3 and 6 months groups.
(5) Although the permeability of blood-nerve barrier was increased at the both ends of compres-

sion site, the barrier function of perineurium was preserved.

& L &
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Fig. 1 Changes of mean MCV. Each groups were
55~60% of control, and no significant
difference was observed between the
chronic and the subacute groups.
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Fig. 2 Changes of anterior tibial muscle weights.
Each groups were about 80% of control.
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Fig. 3 Transverse sections of compression site (toluidin blue stain X 400).
a: control. b: 3weeksc: 3monthsd: 12 months. A fallout in the large myelinated fibers were noted after

12 months compression.
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Fig. 4 Histograms of fiber diameter of each

groups. After 6~12 months compression,
large myelinated fibers were depleted in
proportion.
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Fig. 5 Changes of mean fiber diameters.
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Fig. 6 Renaut bodies were seen in the compression site. a: X100 b: x400.

Renaut bodies appeared only in the 12 months compression group.
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Recovery of Function in Partially Denervated Muscle

Susam Park, et al.
Department of Plastic Surgery, Faculty of Medicine, University of Tokyo

When a muscle is partially denervated, its force of contraction is temporarily reduced. It is
known that the recovery of function is due to enlargement of the intact motor units through
collateral sprouting of intramuscular axons and hypertrophy of the innervated muscle fibers. The
purpose of this study was to examine the recovery of tension under variable degrees of partial
denervation.

Materials and Methods

Forty-four white female rabbits (2.5 to 3.0 kilograms) were used. The nerves to the rectus
femoris muscle on the left side were exposed and sectioned various degrees. The same nerves on the
contra-lateral sides were used as controls. The partially denervated rectus femoris muscules were
examined for isometric twitch and tetanic tension at varying times after surgery. The muscles of the
contra-lateral sides were also examined as controls. Speciment of the transected nerves were fixed,
dehydrated and embedded in Epon. They were stained with toluidine blue and myelinated fibers were
measured with an analyzer.

Results

Tension of partially denervated muscles at an early stage after surgery, compared to their
respective controls, decreased in proportion to the number of resected myelinated fibers. Tetanic
tensjon at 2 months after surgery increased more than at immediately after surgery. Twitch and
tetanic tension at 6 months after surgery also increased more than at 2 months after susgery. In some
cases the tension recovered to almost normal. [t was concluded that tension of partially denervated
muscle, when most of its nerve has been resected, has a good chance of functional recovery.
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Key words: Isometric contraction, muscle denervation, electric Stimulation
Address for reprints: Susam Park, M.D. Department of Plastic Surgery, Faculty of Meicine, University of
Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113, Japan.
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Fig. 1 Percentage of intact myelinated axons
versus percentage of twitch and tetanic
tension of controls : immediately after sur-
gery.
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Fig. 2 Two weeks after surgery.
Twitch and tetanic tension decreased in
proportion to amount of resected nerves.
%T
100 *>—O0—
[ ]
[
o]
[ ]
o
50+
° o
O twitch tension
@ tetanic tension
0 .
0 50 100
% A

Fig. 3 Two months after surgery.
Tetanic tension increased slightly.
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Fig. 4 Six months after surgery.

Twitch and tetanic tension showed good
recovery despite severe denervation.
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The Effects of Electrical stimulation on Denervated Muscle
Using Inplantable Electrodes

Koichi Nemoto, et al.
National Tochigi Hospital and Montreal General Hospital (McGill University)

This experimental study investigated the effects of continuous electrical stimulation on denervat-
ed muscle. The canine peroneal nerve was severed and repaired microsurgically and the denervated
extensor muscle group of the leg was stimulated continuously with an implantable electrode and
pulse generator. EMG study, muscle force measurement, muscle weight measurement, histology, and

histochemistry were performed to study the effect at 8 weeks after the operation.

Continuous

electrical stimulation (pulse frequency 130 pps, burst rate approximately 1 train/min.) was effective
in decreasing muscle atrophy and improving muscle force. These findings may have broad clinical

applications.
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Indifferent Electrode
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Common Peroneal Nerve
I A M. Peroneus Longus

M. Tibialis Cranialis

Stimufating Electrode

Tibial Nerve

Pulse Generator

Fig. 1 Diagram of the experimental procedure in
Grope 1. The extensor muscle group of the
leg was stimulated continuously with an
implantable electrode and pulse generator.
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Key words : denervated muscle, muscle atrophy, electrical stimulation, muscle force, muscle histology
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Fig. 2 Top: Pulse generator. Middle: Indiffere-

nt electrode. Bottom: Stimulating elec-
trode.
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Fig. 3 Fatigue property of the peroneus longus
muscle indicated by percentage of initial
force. The stimulated denervated muscle
(Group 1) was less fatiguable than the
non-stimulated denervated muscle (Group
2).

G,

" o 8 T, o
NORMAL GROUP 1 GROUP 2
Fig. 4 Microscopic findings of the peroneus lon-
gus muscle with H & E staining (x 125).

Less atrophy of the muscle fibers and lim-

ited fibrosis are observed in the stimulated
denervated muscle (Groupl) when
compared with the non-stimulated dener-

vated muscle (Grtup 2).
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5 1.1

NORMAL

Fig. 5 Microscopic findings of the cranial tibial
muscle with ATP-ase staining at pH. 4.3
(X 125). Dark fibers are type 1, i. e, slow
twitch, less fatiguable fibers. Light fibers
are type 2, i. e., fast twitch, more fatigua-

ble fibers.

e S & & A
GROUP 1

(Normal)

F(Operated)_}

T . e ¢
e @ @ | ormHoPEDL
GROUP 2

Fig. 6 Macroscopic findings of the peroneus lon-

gus muscle at 8 weeks after the operation.
The muscle volume of the stimulated
denervated muscle (Group 1) was greater

than that of the non-stimulated denerva-

ted muscle (Group 2).
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An Immunohistochemical Study on Wallerian Degeneration of Peripheral Nerve
—Changes of Myelin Sheath Using Monoclonal Antibody of Myelin Basic Protein—

Haruki Tobimatsu, et al.
Department of Orthopaedic Surgery, Faculty of Medicine, University of Tokyo

In order to investigate the pathology of Wallerian degeneration and regeneration of peripheral
nerve, we examined changes of myelin sheath in transected and crushed sciatic nerves of rabbits with
the immunohistochemical method using monoclonal antibody of myelin basic protein (MBP) accord-
ing to the avidin biotin peroxidase complex method.

The earliest degenerative changes in the myelin sheath were seen two days after the transection
with the MBP stain. Two to three weeks after the transection, all the myelin sheaths exhibited the
signs of degeneration which were breakdown of myelin sheath and reduction in myelin sheath
thickness. The immunoreactivity to MBP was nearly disappeared four weeks after the transection.

The degenerative changes with the MBP stain took place simultaneously along the length of the
nerve.

Toward the proximal side of the transected site the number of small myelinated nerve fibers
increased from two weeks after the transection.

We could find the first signs of degeneration in the axon with the neurofilament {(NF) stain, which
were seen the day after the transection, before the first signs of degeneration in the myelin sheath
with the MBP stain.

In the regenerating process, we could find the regeneration of the myelin sheath with the MBP
stain about one week after that of the axon with the NF stain.

The myelin sheath with the MBP stain was clearer than that with Masson’s trichrome stain
especially in the early regenerating process.

In the degenerating process the immunoreactivities to MBP and NF remained after the biochemi-
cal disappearance of MBP and NF, therefore we should take the time after injury into consideration
in case of estimating the histological changes of peripheral nerve with the MBP stain and NF stain.

FEERMEND 5, EMREBEOBHEFROMEEK
LD ZORFEENEZ > TRESNWL TS, bhb
Waller ZMB L UBEORIFHWELIZ DTk #ix, neurofilament (LI FNF &8 3) ot ¥ 2

B 9

Key words : wallerian degeneration, regeneration of nerve, myelin basic protein, immunohistochemical method,
) neurofilament
Address for reprints: Haruki Tobimatsu, M.D., Department of Orthopaedic Surgery, Faculty of Medicine,
University of Tokyo, 7-3-1, Hongo, Bunkyo-ku, Tokyo, Japan
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Fig. 1 Normal sciatic nerve of rabbit. (x100)
A: MBP stain, B: S-100 stain, C: NF stain.

monoclonal Fith% 7 BEAMBICFENFEICL 2
Waller ZM 8 L UBEROEHEOEIC DO TE?29
EAAFOABEZCBLTHERL Y, myelin
basic protein (LAF MBP »83) 535 mono-
clonal HiiEx B\w/: Waller ORI DV TRV
EEHENTED s vy, SEbhvbiid, MBP i3f
4 % monoclonal HifE% AT Waller %8 L UF
A OB OERIZE DW» T, Waller B DBRIA
DB, REROKE, BEORBOFHLEICDHT
WE 1Th o7, &7, MROBREHELIEL, K&
DEBERBMIZ DB THIRE L7,

) o

EHHI6 » B, BEH 3kg ODRROLEMZELELE
EES Tl L TR Iecm YIBL, AiiinEAEOR
BRI IR RES LT Waller 5 /ERIL 72, #EF
EBIFOMENICIZ, HEYIFG & B— DR T/NEA
RT VI TRERE P ERL, B BRI TEEL
T2 EEGEEHEGEER L. 1,2, 3B LU,
2, 3, 4, 8, 12 ABICEEIN T OLFHRELERL
72, 10% formalin ¥ CEE#% paraffin AL, Y0¥
BB B & UVEHER D FHK 10~15 mm 2 & FK B 30~40
mm O T 5 mm R EEEGEY R 2 R L 72,
JIHR L% 1R EEEE RRENE ctL,
RIBH 160 mm QERFI TOEAL b AR EHEL 72,
MBP (2%t 5§k, Eurogenetics 8 2 5 L 7=,

#frkiz Avidin biotin peroxidase complex i
(Vector HHBEBAE) 10 & 01T o7, NEBORE®HE
L T NF #:5 (Labsystem ft#%{ monoclonal #{{%),
S-100 protein # (HAF &3 monoclonal #i%),
Masson’s trichrome &% FRHIZ{T4 o7z,

& B S

1. MBP #fTig, NF iz, S-100 protein Hif
DN TR 2 E BB USRESATE D, W,
Schwann fIfICIZREMEEZ L » -7 (Fig. 1),

2. MBP @@ & 55680 Waller ZMEDRKBO
BRI, 2 ARCEHBOWRIRBEOEFELERED SN
7258, NFREWL2MEOEER 1 BE» R0 5
7z (Fig. 2).

3. ZtE1:B%O MBP BETIE, BBOIFE®RLY
EITURELRD SN0, HRIEEII RIS TR
nTBD, TEOHEBOMBLEEL T/ (Fig.3
-A),

4. EtE2:BEFETH, HPORKESE MRy
SN HIEBLLLEEEIEPE LD, EFORES
RoTw28HITIT LA ZHEEL Tz (Fig 3-B),

5. ZM3AERTHE, HHOBIKESITECHE
LT, RE— KRB 2 HBOREMHIERE
LTwi: (Fig. 3-C).

6, ZM4BLETIE, MBP 0@ it i3 1TiEE
L T/ (Fig. 3-D).
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Fig. 2 10 mm distal part of the transected site. (X 100)
A: MBP stain, B: NF stain at the day after the transection.
C: MBP stain, D: Masson’s trichrome stain at 2 days after the transection.

7. UIMREROEBMAIIC BT 2HBOLEMRR
H, 160mmE BB TLERTEDON R
(Fig. 4).

8, VIHTHRRITIE, EROATEEOMELTED
S 10mm A EREIC BT 28R L DINED
BRHRARMESEML, 8 ELRIEE, HBL b
BRELLNEERHEREPEHCHEMNL T
(Fig. 5),

9. BE4EBREEEDRLD 10mm KBRS
% &, MBP BTt 3 BB I/INEOBEEBBS RS
LB LB L TEEOSNIZ U, NFREICL S
BASMES 2 BE» SED 5N L DL 1:BEN

Twiz (Fig.6).

10. fiEk D Masson’s trichrome Hft » MBP %
EIITIEAB L -FTR CH - 1245, MBP &0 /748
background staining #3247 <, M, BEGK
RS T, & KEBEVHHCBERLHEETH >
7 (Fig. 2-C+D, 6-C-D).

Z 2=

MBP 13, #F& 18K OEHEMED CHEME LK
MHERCHBCELL, BEREY—ESmLTEY
Schwann RO ARER L OBEERIZ E ORI
ZE LT major dense line ORI EELZEI %R
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Fig. 3 10 mm distal part of the transected site in MBP stain. (X 100)
A1 week, B: 2 weeks, C: 3 weeks, D: 4 weeks after the transection.

LTwabDEEZSNTHEPY MBP @ Waller
MRS £ UBERORIFIEEIC DWW T, £t
B EHEB TN S BECE SR o, BE
BECTEREBR-BEREL218BL0EELILD
e HEM S I3HEL TwaY, Waller THRFO T
EORBEEC DT, SESO BRI O BRI,
BRIEOSTHRE, SWORENHHET BT S
DO THEFEERHRENSH ) —FL Tz,
bibhd{Tix -7 MBP b & B iz Waller &
MR ORBBEOERELOMEE I, 2 BERICHE
OBREPHIEL, 28~ BRI EERSHEEL TR
EPFRL, 4EBCEBEEOFHEYSIZIEFEELLT

2 VAN

R & R ORUBBOERF D W, MEROA
PHEBLDECEMEFET S L IHEL LY,
MBP g8 & NF e 0 T, SBROEME 18
BroIboshiOC LEHOEEE 2 BE» 5
T, EEOBRBIXEEDOFH R 5208, EHGHRSH
KUTEMBRET % MBP %+, NF s
HiZ 2B~ 3BRTIRIZRBEH TS -7,

Waller ZMHD5ELHEWCRET 2 D0 ROMICHKIR
TEDOPRDOVTE, FRETT 2 LI ERNEL
2, b bhORERTHRBOZENIC B 2 5
OREEDEERRDONT, Ihid NF i L 284
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Fig. 4 1 week after the transection. (X 100)
A : MBP stain, B: NF stain at 10 mm distal part of the transected site.
C: MBP stain, D: NF stain at 160 mm distal part of the transected site.

ROFRWCOWTHREKRTH o7z,

HABBE T, MBP§itar NFLEIZ L 5 L 81
OB L0 1EEN THEBOBEESHERNT % 12,
MBP i3, £{EHNCEHEERET3IBALUFIC—A
BTS2 EHMESNTVIMNY, SEbADLIDOIT
7 o7 MBP #efa i3 3 BLARTWC BB MEL &
» o7, NFiwowT b, Waller ZHBFD &AL H9%E
bz 2 @6 5 BREHPT THET I EHRESNLTY
505, NFRETRZALEZLIES »ICREENED
ST 3%, MBP % NF io#f% % monoclonal #ifk
EFRW I RERHLLFNAREIBEEL ORBTEA L

FETHEH, EFNELeLTLL—BeY, &
DRI REENBET 2ERIS D, ST &R
BEESREL TV AHEEOFHEICH7: - TIdiEHE»
SOBHETICERT ALENDH 5,

k3 & &

1. MBP 3% % monoclonal Hi{k% i fifE
HBLEHFET, Waller THEES L UHEROHES
DELERETL 72,

2. MBP R0 Waller 25451, 2 B 554
SO BB HEL, 28~ 3 BRICHEESTRL T,
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Fig. 5 10~15mm proximal part of the transected site. (x 100)
A 2 weeks, B: 3 weeks after the transection in MBP stain.
C: MBP stain, D: NF stain at 12 weeks after the transection.

4 BB BB OBERY S IRITHEAL Tork,

3. UIRBAOEHMUOEHMRCEIR D 6N
oz,

4, IETRHERIOZE b 258% & D AINEOB RS
BHEOBMBRD NI,

5. MBP#ft: NFHEIW L 2L, BROALHE
BLOBESEMRBEL, BEBETRIMEORE L
D 1EENTHEBOBESRD Sh,

6. MBP %2, Masson’s trichrome ZE i tE~
HEVHOBEGRUBPHETH > 72,

7. MBP#ETE, 2OFMICH>Tid NF F

BERKICREL» S ORBEEZRICON D LELDH
5.
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Fig. 6 10 mm distal part of the crushed site. (< 100)
A: MBP stain, B: NF stain at 2 weeks after the crush.
C: MBP stain, D: Masson’s trichrome stain at 3 weeks after the crush.
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Electron Microscopic Observation of Aceytlcholinesterase Activity
in the Central Stump of Injured Peripheral Nerve

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

The purpose of this paper is to describe the morphological changes in acetylcholinesterase
activity in the central stump after experimental peripheral nerve injury.

Rat gluteal branches (one of the sciatic nerve branches) were ligated and after 6 weeks acetyl-
cholinesterase activity in the central stump was observed histochemically with the electron micro-

scope.

We observed mainly the enzymatic activity of small myelinated fibers. We counted 154 to 362
small myelinated fibers with a cross-sectional area less than 5 #m? in each gluteal branch and only
6.1 to 20.7 percent of these fibers showed strong enzymatic activity.

From this observation and those reported previously, the following was concluded. The decrease
in acetylcholinesterase activity, which has been observed biochemically, appeared morphologically
as a decrease in the cross-sectional area of the axons and a sparse population of
acetylcholinesterase-positive axons among the newly grown small myelinated fibers.

FREAL S SRR D R AR 2 1T O B, chil
BT e F A3 IR T T —EERDBTEEE T
EEMCBET A I LNEELE 2, i TERY
ToT& .

IhETOERRED S, BREHEOETIXOBEREE
25T 2 ERIERENEROMBT QMR ARENL
T B/IMEEBRECEREENPTnI Ll L b
DrBbhi. QEHAT LD, MEREE6EE
BLEBSADOEE W T, INEERIREORRE
MoSELEFEMEF AL TEREL:. BRERE

6 BTEHEL-EHEI, FEOMBERREERICEL
TV GEDREE TS - & bIFERL/NEREREOEM
BEDLSNI D TH S,

M¥ s LUHE

YT —NVEERFREET I, BB 2508 D wis-
tar %7 v b 5 EOERBRE DL T FHHEME
FHOTEES, 10-0 74 0 RTEKRLL. 6:8%K
0% RV Y VBBICL OB TP ERBEE L H &
TR OB~ OB R L, MEERATE, &

Key words : peripheral nerve, retrograde changes, acetylcholinesterase activity, small myelinated fibers, electron

microscopic observation

Address for reprints: Satoru Saitoh, M. D., Department of Orthopaedic Surgery, Shinshu University school of
Medicine, 3-1-1 Asahi, Mastsumoto 390, Japan.
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BEBL D TE SR GENLPRA 5 mm PR T
YIHT LE % & D L 72, sucrose & & 19 4 %HEE KL
v VBRI LDEE, ) UBEBEHRC L ARGy
Tofehe, MEORLFIEES%27 VART v T
20 pm CEYIL 72,

REzte 74 2 ) YR & D 4°C TR0 TR E L
D CBEER TS, TR IV LRICLAEREE, 7
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HS-9 # AW TEHEL .

S5IED T v FEEAOB (EEA, ) zhz
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& S

Table.1 25D Ty NEREF DK IC DWW TE
BLUILERERYT. BELLHRERAMERED S
B, MOTvFAT) EEERTODIZ7.6%05

22.7% (EJ14.2%) TH o7z, LB A7 LA
T, BEBEMEN S om® LT O/NEEBHREIC DOV T
DABET 5 EMEBERERMTT2F L) v AF
7 —EEEEEIROEIEE, 6.1% 0 5 20.7% (Fig
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FAT) RO ELLHEIRERE LIERT
i, MEBHREOHBOTBE RN T nARE
BRREOENYEI DHEENH - 72,
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BREEOETE2EEFNCBRET 2 I L PEELE
Z, BEBE{T->T &0, BREMOET RHEMEN
CLHERE N NBET & 2 L, OESbEN S
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BAENAETRRD SRR Lo ERO— D, B
TIPS MERERE 18 (LEHE), 28 (BH 0
) &, LEREE» ot EEbh B,
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RiEM A2 R T ERRERFROBIEROET L O
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gL, BT FLIANVYIRATI—VERETT
INEEBEREDBIE I 20%B LT TH b, 1IRFERE

Table 1 Cross-sectional area and population of acetylcholinesterase positive axons of the small myelinated fibers

oo cross-sectional area (um?)
No. of Rat No. of axons counted No. of Ache positive
axons . .

maximun | minimun mean SD

R1 ligation 260 59 49.2 0.5 6.6 7.8
control 57 26 50.0 1.2 12.79 12.1

R2 ligation 451 59 28.0 0.3 3.5 4.4
control 61 12 52.1 1.6 10.9 11.0

R3 ligation 409 31 48.8 0.5 5.8 6.9
control 73 25 33.4 0.9 11.5 9.3

R4 ligation 352 50 52.9 0.5 .5 9.8
control 57 16 46.1 1.0 14.8 12.9

RS ligation 220 29 42.4 0.4 5.8 7.7
control 45 14 77.8 1.5 18.7 19.8
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An Experimental Study on Direct Nerve Implantation
in the Anterior Tibial Muscle of Rat: 3rd. Report

Takeyuki Miyazato, et al.
Department of Orthopaedic Surgery, School of Medicine, University of the Ryukyus

We have studied functional and histological recovery of the denervated muscle at different
periods of rat after direct nerve implantation, especially observing the relationship between acetyl-
choline receptor (ACh-R) and newly formed endplate on the denervated muscle.

Wistar rats were divided into three groups; in group 1 (Denervation group), the common
peroneal nerve was resected at the fibular head and the denervated anterior tibial muscle was
evaluated after 0, 2, 4, 8, 12 wks denervation, in group 2 (Nerve crossing group) the common peroneal
nerve was resected and the tibial nerve was sutured to its distal stump after 0, 2, 4, 8, 12 wks
denervation, and in group 3 (Neurotization group), after 0, 2, 4, 8, 12 wks denervation, funiculus of
the tibial nerve was splitted and implanted into the distal 1/4-1/5 part of the anterior tibial muscle.
Group 2 and 3 were evaluated at 24 wks after nerve crossing or neurotization.

Percent wet weight of the anterior tibial muscle and percent strength of the muscle isometrical
contraction by electric nerve stimulation were measured as functional evaluation. Histological
changes of the endplate and muscle were examined using ACh-R stain and combination stain of
cholinesterase (Ch-E) and nerve axon.

Functional recovery was seen in group?2 and 3. And the longer denervation periods was
continued, the more decreased the strength of muscle contraction. Percent wet weight and percent
strength of muscle contraction in group 2 was always larger than that in group 3.

Histologically, in group 2, appearance of the original endplates changed in shape and size by ACh
-R stain. Nerve axons into the original endplates were recognized by Ch-E and nerve axon stain.
And newly formed endplate was not seen. In group 3, similar changes of original endplates and
reinnervation of axons into original endplates were seen. But newly formed endplates were recog-
nized at the neurotized site in 0, 2, 4, 8 wks denervation groups, and few were found in 12 wks
denervation group.

In conclusions, functional recovery is better in the earlier operated muscle after denervation.
Histologically the shape and size of the original endplates change according to the denervation
periods. And there is few endplate in neurotized muscle after 12 wks denervation.

Key words : direct nerve implantation, neurotization, denervated muscle, endplate
Address for reprints: Takeyuki Miyazato, Department of Orthopaedic Surjery, School of Medicine, University
of the Ryukyus., 207 Uehara, Nishihara-chou, Okinawa 903, Japan.
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Fig. 1 Functional evaluation of anterior tibial
muscle in Nerve crossing group and Neur-
otization group
A: Changes in percent strength of

isometric muscle contraction by tibial
nerve stimulation
B: Changes in percent wet weight

w7 ACh-R #4547, ACh-R o2 822 L
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] *

BEEERORTE © 64 Hz BRAEIC B 1) 2 5 RMEE UGS
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-B).
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Fig. 2 Histological findings of endplate and nerve axon by ACh-R stain.

A Normal muscle : endplate is coiled doughnut shape.

B: 12 wks denervated muscle : endplate became compressed doughnut shape following muscle atrophy.

Fig. 3 Original endplates and reinnervations were seen at original endplate zone in Nerve crossing group.

A, 0 wk denervation, C, 12 wks denervation : endplates changed in shape and size by ACh-R stain.

B, 0 wk denervation, D, 12 wks denervation : nerve axons into the original endplates were recognized by
combination stain of Ch-E and nerve axon.
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{72 %1 & endplate DRI L 72, F - thiEH
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Fig. 4 Original endplates and reinnervations were seen at original endplate zone in Neurotization group.
A, 0 wk denervation, C, 12 wks denervation : endplates changed in shape and size by ACh-R stain.
B, 0 wk denervation, D, 12 wks denervation : nerve axons into the original endplates were recognized by

combination stain of Ch-E and nerve axon.



Z v ki Neurotization B3 5 EERERFZE 29
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Fig. 5 Large irregular newly formed endplates and innervations were seen at nurotized site in Neurotization
group.
A, 0 wk denervation, C, 8 wks denervation, E, 12 wks denervation : newly formed endplates were seen in 0
-8 wks denervation groups (A, C), but few were found in 12 wks denervation group (E) by ACh-R stain.
B, 0 wk denervation, D, 8 wks denervation, F, 12 wks denervation: nerve axons into the newly formed
endplates were recognized in 0-8 wks denervation groups (B, D), but few were found in 12 wks denervation
group (F) by combination stain of Ch-E and nerve axon.
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A Comparative Study on Nerve Sutures and Nerve Grafts for
Repair of Gap in Peripheral Nerve Injury

Masayoshi lkeda, et al.
Department of Orthopaedic Surgery, Tokai University School of Medicine

Presently, the most proven alternative to overcome a nerve gap is autografting. We have
previously invented and reported a method, two stage procedure (T. S. P.), to overcome a nerve gap.
By this method we have obtained good results of nerve regeneration on less than 5cm gap using
sciatic nerves of dogs.

This time a short-term (20 weeks) experimental study was carried out to compare the results of
5 types of nerve repairs (4 types of nerve grafts and two stage procedure).

Experimental models of nerve grafts up to 40 mm gap were made using bilateral sciatic nerves
of ten adult mongrel dogs. The nerve grafts were of 4 types; vascularized trunk graft (V. T. G.), free
trunk graft (F. T. G.), vascularized cable graft (V .C. G.) and free cable graft (F.C. G.). Twenty weeks
postoperatively, intraneural blood flow and nerve conduction velocity (70 mm distance) were mea-
sured. Nerve regeneration was evaluated by the histograms of myelinated fiber size. Anterior tibial
muscles as end organs were examined histologically to evaluate reinnervation.

Intraneural blood flow showed no significant difference between the models except for in V. C.
G., Nerve conduction velocity also showed no significant difference. Regeneration of axons was good
in the following order; V.T.G,F.T.G., T.S.P.,, V.C.G. and F. C. G.. Reinnervation of muscles was
good in the following order; V.T.G, F.T.G,, V.C.G, T.S.P. and F.CG..

g - 7> T.S.P. ORAEE LR L 1D THRET 5.

RGBT IRE T 507 2 LHEEIR &  E KB L d *

THEFRHEEBEXITY 2 8%, bhbhid oo {AE 10~15 kg QMR A 10 BHO Ml L BHE %
ERIBICN T A BEEROO EDE LT two stage A, KEETORMB2em F LD 4 cm OHEEKE %18
procedure (T. S. P) % $R& L T &7, ROBBMHET FELULTFIR 2 EFERE 21T > 7. HREBEER,

i, 5S5cm RERUNTIOAHHC LY BIFHREE O BHRO BAFEER L HBET 3 2 »ATO & 2 U)K
EPEEYB. SEbhbniIEL DMEBHEE % L F#4 U7 vascularized trunk graft (V. T.G.), @

Key words : peripheral nerve injury, nerve repair, nerve graft, two stage procedure
Address for reprints: Masayoshi Ikeda, M. D., Department of Orthopaedic Surgery, School of Medicine. Tokai
University, Boseidai, Isehara, Kanagawa 259-11, Japan.
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40 mm gap of the sciatic nerve was made 20 mmdistal to greater trochanter and nerve grafts

were performed.

BEMEL 2 »FFCYIN L —BEEE L TRECHE U
L7 free trunk-graft (F. T.G.), @FEREN{EID sa-
phenous nerve # 1% #BF L7z $ Z cable & L’C%
}E L 7> vascularized cable graft (V. C.G), @&

% 724> saphenous nerve % cable & L’Cﬁ"hﬁbfc
free cable graft (F.C.G) 0 4588 TH 3 (Fig. 1),
Wik i BEBEET - EREEI 2 &4 90° & LT 3EMF 7R
EFEL, 20 AFEEUTO L ERFEIToR,. A
VIV - NERBEB TICHELER L, AFEI VT
T VAR CHERNMEESREL, RCBER:
PO 7Tem RTOMBCERELRZE L, Z D%
MR PR L, BHESP AL L UBHES L D RKHE 2cm
D2 »FEXEE B THBEENCRE L, H&E
LETHEAROBMEOERESBEL, b Y
Yoo TN RETIFBEERREEREL, FY o8
A Cue-? BEEAEE R THERHEHERYE
AR EDIEED AL 7T A% FRL
7o, BICHEEERBE L LCOHR FIREH) 2%
WU THEER—( V¥ v TERBYIRE 2 E8%,
H&E - Gomori+ NADH « ATPase D& %L £
DOFREENEETANT., UEDEREsbhbhdE
290 « 30 @AZEEL" IBWTEHE L T.S.P. D%
AL HERE L 72,

& B

(1) #ER8AMmMKEE T, V.C.GIE117.5+£2.8
ml/min/100 gr DIEAR LMD G LHEL THEEC
MR 2% - Fe 3, MO MFEEEE D TR Mt
WEELREZRREDa» o7 (Tablel; p<0.001),

(2) 4R EE B 1 —HB% 1 20 m/sec R DB % 7R
LEEFREOBWTRERER kro728, F.CG
DOEF/E I 13.6m/sec £ PPLHL{HEERLL: (Table
2).

(3) BEMZ ASTFHY HEERBTRET S &
F.T.G. & V.T.G oA THERIORREIERIE
L WER RS 7 (Fig. 2-A and 2-B),

(4) #EEDOBHEDR - RBEIC BT 5 BEEHRER
ORABIEHECA NS ATHET S &, BHERTR
TARTOBERE TR NE DB REREDEINNE
Lioiz,

FBEN B 2BEEEREROE AL 7T 41
Fig.3 wiRT & 5, SROFESED I DAL TLE

Table 1 Intraneural Blood Flow

Vascularized (n=3)

trunk graft 54.2+11.4 ml/min/100 gr

Free (n=3)

ek graft®= 28243 ml/min/100 gr

Vascularized (n=3)

cable graft 117.5+2.8 ml/min/100 gr

Free o grae®=9 402232 mi/min/100 gr
Tgfoggzﬁﬁe (n=4)  325+11.7ml/min/100 gr

Table 2 Nerve Conduction Velocity (70 mm distance).

Vascularized

trunk graft 22.5 m/sec
Frtc}ink graft 20.2 m/sec
v"iicb‘i?ﬁfﬁﬁ 19.5 m/sec
Frcez‘iable graft 13.6 m/sec




Fig. 2-A and 2-B
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IR s
Photomicrographs of cross-
sections of the grafted nerves
of V.T.G. (2-A: H&E, x8)
and F. T.G. (2-B: H&E, x6.6)
showing more scar formation
(arrows) surrounding the
funiculi in F. T. G. than in V.
T.G.

IR E WIEEOHBERMENBHEL TL 2{EMCH 5 23,
V.T.G.BIUFETG TRARRHED 5D 28EH
o, ZhAXLTVCG B8LIUFCG TiiE A b
77 LTS pm BT iea@aUnsd 0 /NRGHD 50
LIS 0%, $£7- TSP &k V.C.G. - F.C.
G WHhERTRERED LD 2EENE LT L5
Mmooz,

(5) MHREKBE L L TONEBTOMEEYR
B3 2R Ak Table3 W RTEBY TH %, HEE #fs
THSSHEF D group atrophy OFRE > Ltk 4% &, V.
T.G. TREFELWEES 2 L group atrophy D E|
EVBRLPELBETHD, ROTF.C.G-V.C.G+
T.S.P. ®JEIz group atrophy DEIEHE B Do h
7z
ATPase Y+ CHEHEXEC® /KT fiber type group-
ing DIREHE TS L V.T.G.-FT.G.-V.C.G. D
JET grouping D% % T2,

F7: Gomori RETHEOEI*EHET S F.C

G-T.S. P HELLEELEED IR, V.T.G. -

V.C.G. TRESHERBCEEL LREHE>TD S

ZEewEhoiz (Fig 4-A),

B NADH &R V.T.G. KFWwEEEE»H

O, RIFsMBREIRERT 0w I L6887
(Fig. 4-B).
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Fig. 3 Hisotgrams of diameter of the myelinated fibers at the distal site.
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Table 3 Morphological Change of Muscles.

Fiber type

Group atrophy arouping Fibrosis
Ve 80%  163%  +~+
Free ok graft 28.3% 8.7% F b
e BT R
FrceSble graft 85.4% 5.6% He i
Tv[\)l?oigﬂ%ere 60.9% 4.8% i

Fig. 4-A and 4-B

Photomicrographs of anterior
tibial muscles.
In V. T.G. well reinnervated
muscle fibers were seen (4-A:
NADH, x25).
In V.C.B. intermuscular

nerves were recognized
(arrows) but fibrous change
was also seen (4-B: Gomori,
X 25).

Z 2®

—RAC 2 A B A R RN T 2 B EE L L

THRRICEE L L TEREBRBENTON S Z 8
Hns, HHEBAED T £ L T cable - full-thickness
(trunk) - interfascicular - free vascularized 73 ¥ 4353
WwH LA, K fullthickness graft i3 central ne-
crosis & donor DB TITNE Z i3, 2
7z Schwann MBE*£BFES €3 I EHTES vas
cularized graft BSEN TV 2 0ELIZERERD B
HEZATHBY,

bbb NIIROLEMHZEIZ BT critical gap dis-
tance LAETH S 4 cm OMZFERE & ER U (RS
BETY, TUHEHMROBEBRBE L LTOHA
DOFFR & 0 BAR AT L 72, MBRNITE S & U
BEGHERWCEL TRER Mo, V.T.G. T’
HOBEE B URBEIT R AEBRHEO 5 D 5 51E
DESHAOHEBIEORFTH S I E80mo
7o, F.T.G i V.T.G i lb R TEIERE L « SFROM
BEEXEILSE 28 cable graft LD v ENTEY, 2
NEHREORESHEYSEZ L bDEEZ, £ F.
C.CTRBREROERF I <, BE&ID coaptation
DREB TR Z LW INAMITORE S MREELCE
I EERUS. T.S. P oz, iFEE4L-HA
OFiR»S F.C.G. X0 BT,

# B

ROLBHE dcm KIBRIIN L 4 BEOHEBE
BFEHITY T.S.P. O & FLEIRES L 72,

WmEFF4E LT V.T.G.-F.T.G.- T.S.P.
V.C.G.-F.C.G. OB, BAOHEEXAEHEL T
WV.T.G FT.G+V.CG -T.S.P.-FC.G»
I R B A 7z,
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3 1106-110, 1986.
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3) Seddon, H.J.: The use of autogenous grafts for
the repair of gaps in peripheral nerves. Br. J. Sure,,
35: 151-167,1947.

4) Taylor, G. 1, et al: The free vascularized nerve
graft. Plast, Reconstr. Surg., 57: 413-426,1976.
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Experimental Study of Functional Recovery of Denervated Anterior
Tibial Muscle after Burial of the Motor Nerve or Nerve Repair

—with investigation of end plate distribution—

Hidehito Kijima, et al.

Department of Orthopaedic Surgery, Niigata University
School of Medicine

Renervation by burial of the motor nerve into the denervated muscle was experimentally
investigated with 80 Wister rats in which anterior tibial muscle was denervated into which peroneal
or tibial or both nerves were buried.

The result is summarized below.

1) End plates seen in denervated anterior tibial muscle after burial of peroneal or tibial or both
nerves can be divided into the two , the one newly formed and ectopically located by regenerating
axon, the other originally existed and located at the center in horseshoe arrangement by renervated
by regenerating axon.

2) One functioning muscle fiber can not have two functioning end plates proved by supra-
maximal electrical stimulation of peroneal or tibial or both nerves.

3) Burial of two motor nerves into the denervated anterior tibial muscle resulted in better
functional recovery than that of single motor nerve.

fTo7e,
HC o TEE*1T-

RS OIMER LA L T 5 Tk L LT,
i QO EERE PHEBES T EL VLSS, WRED
ABFMHBBENE OBRENH 5, Zh L HEREPH
BEBHEEERLSSOHBXEDELRETT 2 B8

(1) #HEEDAAMIE & D REEHCEREND
end plate ZFEs b D», BED end plate #3
B|XAEL S iz b D% end plate DIFER L 5B
SRR

(2) B3 2 ROEME % REEHNEDIAA TR

Key words : direct neurotization, motor end plate, denervated muscle, burial of motor nerve.
Address for reprints : Hidehito Kijima, M. D., Department of Orthopaedic Surgery, Niigata University School of
Medicine, 1-757 Asahimachi-tori, Niigata 951, Japan.



36 K & F At

B, B2OBFHEEIThr—FoMRIcEEans
Z X BDH (dual innervation), FHHEED end
plate #% 1 ROEREECIERK S 155 (polyneuronal
innervation), ¥7:IWEMNMEET 2 2 WERE
HFHIRET 5.

(3) BRARHEEEHIC 1 KOME 2 1BOAAITHE & 2
AERVIBE TR, BXERHRERCESET2H
B EHOBIBERIC L > TRET 5.

M#tE LUHE

1, 4% 8~12:8, 1AE 200 g Atk Wister F rat
OEBRBCUTO L D 2NEBREED, AEKINE
& L7 (Fig. D).

18 BEEME SR BEET TR, MiResRE%RR
5 U RIS B AL & TAsiE L 7,

2B AR 4 BB OFIREENEANRRE L N
NVTYIREL 7R EE R B AL 7,

3B [ BteR 4 AR ORI E VI~ R EE L
TEOLBBHETEAL .

4B R OBROTIREEN AT REE L
TBLIBBEME Y, T OBEMEBABIRE L L TH]
Bt U7 BEMEE R [ERHCEEA L 12,

58 AR 4 BB CYIREREEL T L BEE TR
DI &R % Finka & L 7z,

Peron. N. Peron. N.

anterior tibial M.

A B

Peron. N.

ING 5B DL TEL DRKIR(EE, 4, 8, 1258
—1HOA 168 T CHIREHOBER FAIE L
705, MHAERRERL .,

FIAARA L, end plate Stk & axon DIREEX
Rib 78, BIRREE MG, YA I ER L BEY
214 % Karnovsky—BEHZ Y & Namba %Y
THAEEL TREL 2.

2. %4 BcxniL, Duration 0.01 msec, gL,
#1100 mV @ supramaximal O&|E%* FLy, BEE
2, BEMEL N Th o BMEEMROFBRME L HE
D, TR E R R B D R FEME £ 508k L 72,

3. BEHRXEHSRERO—EEL LT, OERB
F O ERBIO AT B 2 R LBE % JIE%, B
EERT A0, ARREHEEL/ AHEEHEE
i X100 W THRBER KD T2,

¥ S

1. #H&mR

BIEEBAID end plate (3, 18, 58, IEEBEXL
TOERRBEH CRBRCERRKCAHL Tw
7202, 3, AW TRERRKC S L AROIT D end
plate TME L%, b LLR3BXR2 D
DEPITEDRAALE, REESEOMEEIC b R
iz end plate S TZRE & N7 PR R A58 & 17z (Fig. 2).

Peron. N. Peron. N.

E
Fig. 1 Schematic illustration of operative procedures: The anterior tibial muscle was used. Five groups were
made by different experimental procedures.
Right hind limb was operated and left hind limb was control.
A: Group 1: Peroneal nerve was severed at the fibular head.
Secondary operation was added at 4 weeks after peroneal nerve severance like as below.

B: Group2: Tibial nerve was buried into the distal portion of denervated anterior tibial muscle.

C: Group 3: Peroneal nerve was buried into the proximal portion of the denervated anterior tibial nerve.

D: Group 4: Peroneal nerve was buried into the proximal portion of the denervated anterior tibial muscle
and tibial nerve was buried into distal portion of that muscle simultaneously.

E: Group5: Severed peroneal nerve was sutured.
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End plate & axon »gtfEa 15 Namba T4 3
& 1#TiE end plate NiZv:5 axon RFEAI NG
»otz, 2, 3, AHTHERRICAMT 5 end plate &
B D end plate DT AW axon SAVAA TS
MR EED 7 (Fig. 3),

2. BRAEIBFRIFFR

BEBER & [SBHRE T hZh O BERIBOFRME
DI R FRRIBOFBERAME I —E L7, 20z
L, 1 DODOBREE L 2 D EDO#EEL Tv 5 end
plate FHFEELLWI L RFEAT A bDOEEZ SN/

(Fig. 4),

. %EEEOHE

TEIEDIALME L7 2, 3, 4BEOETHEKL Ta
5 EBBEMELREMED 2X2AVE4FHORE
BEWEAERD ., TOE 4B MERELIES
HEHEL (A2 L EEELCAREORERRLT
wi: (Fig.5).

Z S

18, 58, SEE L L oIS HEB
BLY, BED end plate 13 & BADIEIETRLRIC
HRABCERRCAML TR EEZ NS, Fhiz
SNUTHEBEOAAME U 2, 3, 45Tk, B
AR L -BEED end plate OIEMIZEA L 72 40E D
WL b B B4 axon 28 ® % end plate 231

EhTwiz, 20l eickb, RFHEO end plate
BFEESNLLDLEMTE B,

1 BOEBFRR» o RBER A THRICNT 2
axon DREMIXET T 5438, MEEDRAAKETHE,
7D end plate & FiE a7z end plate D H A
03At axon BEEENTS, TOI L HEDRAEN
JrREE D 5 FAE axon 2 L o THE S end plate
b, FNCE S TEBXESNEED end plate 28
BELTHWS LEwEND,

I ERUREROHBA R, $1EY O®E 2L
HERICLIVBFEEINTHS,

L» L Gwyn 13?2, BE D end plate & EFriED end
plate BEUHBHELCH 205, ZOO»TEEL L
BREARIFL I T3, JOMBINLT, EEH
BXEINA T 2HANFIOMEREDAL, ZOW
#12 & % innervation OEHEL VITIAL & 5 £
ADFThN, #OER innervate Szt RE L
innervate XN ot WIHIHERTIHRELH
33,

Wb OFRTBROBRNL S, BrEHELREM
BOMAOHRIE ST T HREREELZY
LREWmENDL, QI 5, 1ADHRMEC 2O
Fo#gElL Tv 5 end plate BERKENT, BED
end plate L ¥4 & 7: end plate (F Uihfasg ti
BweEZoND,

2 i

Fig. 2 Histological findings at 12 weeks after secondary experimental procedures (Karnovsky-Sumida stain X1).
A: Groupl. B: Group2. C: Group3. D: Group4. E: Groupb. F: unaffected.
End plates were distributed like horseshoe appearance in frontal section of unaffected anterior tibial

muscle, group 1 and group 5. In group 2, 3 and 4, end plates horseshoe-like appearance and other ectopic

end plates (arrow) surrounding the buried nerve were observed.
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a

Fig. 3 Histological findings (modified Namba
stain X 100)
A At 16 weeks after denervation ; origi-
nal end plates had no connection with
axons.
B: At 12 weeks after burial of nerves
(group 4) ; original end plates had connec-
tion with regenerating axons.
C: At 12 weeks after burial of nerves
(group 4) ; ectopic end plates had connec-
tion with regenerating axons.
These findings seen in B and C were obser-
ved in group 2 and 3.

2, 3, 4O %BE M DER b & B DA AL,
1 ROMERFAD L »FTIT> £ 0 2 KDOWE R
2 5 FRICAT 3 v eiE T B S D BN U B3
DEY FOBERENELND LELLNS,

k3 t o

1) WBREREHEFEOALME LT L EBEEh
% end plate iF, &AM #E» SHLET % axon
WEDHE LD EES axon NEHEFED end plate
EHTEELZ LD ESEEL T3,

2) 1ARDOEEMEL 2 DL EOBAEL T2 end
plate RS g,

F At

3) MEBEDIAALMIE, 1ROWEFHAD 1 HFF
KITD D 2HEDWREEE DR S 2 AT
FSERARRERIE S X WEMICH 5.

Z £ X B
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—ERDEHENS T TR DR Mo T T i3 nhsl
.

@ WHLEEEEEFEECLTBoN 5, HFO
RHEIE-TBONRE T AD,

m & FREARFEEHAE KB FA
O 4HEOHEHE modil THREHSIZ TN LOE
HODERATL,

@ tension BT A KRERIZITOTH EH A,

g M BISERRFEEAR SUE—-

Direct Neutralization DEE& T, post. tibial nerve
& peroneal nerve i 5 % ant tibial muscle ~4T7% -
7- group H—FEHROEESEDL 2L DI ETT
7, 1 DAL, FTERERHEZIEL Thiz 2
AO#EZ % neurotization ¥ % & KA T, Mus-
cle DBERZEITEDTL L Id (SHDEX~D
ICBbLEHT).

B % HERE KB FA

Autagonist @ peroneal N. & tibial N. 2T
direct neurotization L F LT HHRAOEEE L > {E
AN H 0 BEFRET > % < switching 5 L £ 2 37,
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a: Peron N. i
stimulationipm

b:  Tib. N. - TR S
s’umulatlonsd(\f\\/\f _Y_/\/J Sy N e

d: Peron. N. and Tib. N. 7
stimulation’|-

simultaneously - _('SAL_5'tﬁ‘\T

Fig. 4 Result of evoked EMG.
Summation of evoked M-wave obtained with stimulation of peroneal nerve and that obtained with
stimulation of tibial nerve was equal to that obtained with simultaneous stimulation of peroneal nerve and

tibial nerve.

Recovery of Tib. Ant. M.
% wet weight
100
90
80J
70+
60
50+
40}
30
20+
10

4 8 12 16 wks after denervation

4 8 12 wks after direct neurotization
or nerve repair

Fig. 5 Renervation of once denervated anterior tibial muscle.
Recovery of percent wet weight of group 4 was as good as that of group 5 and better than that of group

2 and 3.
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Regeneration of Microvascular Architecture following
Peripheral Nerve Autografting

Yoko Nakao, et al.
Department of Orthopedic Surgery, Kyoto Prefectural University of Medicine

Microvascular architecture of peripheral nerve and regeneration of it following peripheral nerve
autografting were investigated by means of the acryl plastic injection method under a scanning
electron microscope. Ultrastructure of intrafascicular capillary and change of it following periph-
eral nerve autografting were examined under a transmission electron microscope.

As results: 1) Control. Peripheral nerve capillaries were divided into extrafascicular vascular
plexus and intrafascicular capillary bed. In extrafascicular region capillaries of varying calibre were
connected with one another by numerous transverse anastomosis and form a network. On the other
hand, in intrafascicular region capillaries of comparatively large calibre run longitudinally forming
slightly spiral curve and connected with the adjacent capillary by transverse anastomosis. Communi-
cation between extrafascicular vascular plexus and intrafascicular capillary bed were rarely obser-
ved. 2) Suture line. At one week after grafting, in extrafascicular region capillaries of graft and
those of host were anastomosed by newly sinusoidal capillaries formed by undifferenciated mesen-
chymal cells, and in intrafascicular region extravasation of acrylic resin was observed. At three
weeks after grafting, in extrafascicular region newly sinusoidal capillaries changed into glomerulus-
like capillaries and formed fine networks, and in intrafascicular region newly sinusoidal capillaries
were observed. At six and eight weeks after grafting, newly formed capillaries extremely proliferat-
ed and formed networks in intra- and extrafascicular region, and both networks of newly formed
capillaries anastomosed each other abundantly.

At twelve weeks after grafting, extrafascicular capillaries decreased in number and intrafas-
cicular capillaries increased in calibre and run longitudinally. At twenty eight weeks after grafting,
microvascular architecture of intra- and extrafascicular region resembled normal pattern. 3) Graft.
At one week after grafting, intrafascicular capillaries run straight and increased in calibre. At three
weeks after grafting, intrafascicular capillaries run longitudinally forming slightly spiral curve and
resembled normal pattern.

As conclusion : Microvascular architecture and ultrastructure of intrafascicular capillary were

Key words : microvascular architecture, plastic injection, peripheral nerve autograft, scanning electron micro-
scope

Address for reprints: Yoko Nakao, M. D., Department of Orthopedic Surgery, Kyoto Prefectural University of
Medicine, Kawaramachi Hirokoji, Kamigyoku, Kyoto, Japan.
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different from those of extrafascicular capillary. In suture line, capillaries of graft and those of host
were anastomosed by newly sinusoidal capillaries formed by undifferenciated mesenchymal cells.
Newly sinusoidal capillaries changed into gromerulus-like capillaries and formed fine networks, and
resembled normal capillary pattern in the late stage of regeneration. Newly sinusoidal capillaries
were formed in extrafascicular region earlier than in intrafascicular region. In graft, intrafascicular
capillary bed continued to exist and newly formed capillaries were not observed at oll.

BEFORERANDOEE IS ~OMTHH
THROBERTH2, F#EHEoEZBO - KHSD7 2 Y
NMEISEAREY A TRISHHEROMEHBE L L U
BERBEMEOMER AR EENEFAME A
WTEERT, S S5EREFERSIERAV THE
BB RBRIBRE R T o 7.

KBS L URBRTE

HEH200g O Wistar 5 v b 28 Ex{EHEL, 24
EDZy bOREME lecm OR S THRBHEMN
v, k1, 3, 6, 8, 128 LU 28 BDRKBHC

A: Normal extrafascicular vascular plexus. (X 50)

Sy b ERDHLUTORE R To%. BEL. &1
BHICL2MEHFVERAORE | LITKERLD 72
DL rEEAL, BHERHESA TLEMR *HF
AL T 20%7KB8 6+ b U LA & D B FHRIE
AEEBIL, AT ARy YR L 28B8B5DE, +
BHEBFWTEEY T, K2, EEEBHRICLM
BEOBR  BHER DL BMRE SNy —IL - &
23w ABETEEEL, BEIC L7244 SPURR resin
BEETo0, HEEOEEFF 2{ER LT LA
oy T —REERTOXERYE U, RICEBYR
BERIUTRERR Y 5 v, 7 vBHRw L 2EBEFHRED

Capillaries of varying calibre are connected with one another by numerous transverse annastomosis

and form a network.

B: Normal intrafascicular capillary bed. ( x75)

Capillaries of comparatively large calibre run longitudinally forming slightly spiral curve.

C: Normal intrafascicular capillary. (x 3,000)

Continuous capillary wall, basement membrane and pericyte are observed.
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%, ZAEIW L 5BREET 1.
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1. W8 a, LEERTR | BRI MEEDS
<, By 10 pm LT O BHIME HEFR ORI BIE L
Twi:, b, TEEEMR  MERAMER (LT,
HMER) EORLZEMMESHLIIYS L TH
mis network ZFEL L Tuws7z (Fig. 1-A), #EERN
MmEH (LT, AMER) BZHEHEOREQMEN
BRobR T b v 2R E A S BB EST UBERED
LD ErYE LTz (Fig 1-B)., AME R & 4H0E %
OMEOEKE Ve -72, ¢, EBEEHR | AME
FONEHRIHEESERNE BB ALY
Toohnhrote, BHET HNEMIZIR tight junc
tion o & > CTEEEL, NEMBONENTE 1 BOER
LB2EES LU 12 BOEGRL-BRARSZRD
sh, HAEMLRAENNECHREEL T (Figl
-C). 11, TBAEEE, A, RBEB. a. BRI #MR1
MR R O SN E VW ERS I AR E DT TR
Bdoh, itk IECEFENES NV —7TEFELT
EE L ABBREMNE OB E RL Tl ik
B FEME SEEMRROMBICEEL, kS8
BEUBEIEENIBRREROEERBEDRICRDL 51
7e. b. EEBHEAR AR LECRADERCEL
TEBER L ZEROME FFAFERLE %/ L 7Y

AL Tz (Fig. 2-C), AMERCBOLTEBER &

BEROMEDOEGMERED SN TV Y OREIR
s s hte (Fig. 2-D), itk 3B AME RO ME
FIAEE UAREREMME B L UM~y net-
work ZFAEL Tisiz, AIMERICEB V- TEHTE R
ME W & BBHER £ RBERDOME OYEHTD 5z
(Fig. 3-A). itk 6 8% & 08 B id, SAMERDOF £
M M5 network ZFE L, RMERICB VLT
HAEAARERIE B & v network 2R E 1,
MMERIZREICEICYE L Tz Mk 12 8 @34t
MEROEMME S B L EE - FEEENT, WE
BODWIMBEEE R RL, RLMERCE L THEEERRY
FEOXREMEHSHFEHAFCETL, HNEROHED
E& LA o 7 (Fig. 3-B) . itk 28 B i3 -4+
ERELNBIOGIVGIMEEE R RL T, o, Ef
EEAFRR | BT 1R MU R & 5 kR
MEOBESRD S, Mk 3 BICESROFENE
OFREHED & iz (Fig. 3-C), itk 8 BELI K HEAE
MR OMEREEO P IC T 5 5 FAEME 114

RHIME DB EE L T/ (Fig. 3-D). B.
BAERER. a. ABWATR | Witk 1@ i3 @i Waller
EHEIE-> TS mEREMEY FFERL (i, M
BEH AR U EEADREBRD SN, BE
WIEOHFERRBO N1, Mk 3BECEA
BHROEEA~DREIIEE Lk o7, ik 68
BRIMEREOINE &£ AERMEOEENAD Shiz, b,
AEUEFRR M 1A 3ANERCEEDMER
ADFED SN, WIERICE O TIRIED DRI
LIMERHEA L, T2 > ETIRMEE L TERIIET
AL T (Fig. 2-A), itk 38w 4 MERD
network (¥ #I% 0, WIME RO MER A 181
e THEMmL, §od v ETNED s, Mik6
B3 A IME O network 13 & S D, NIMESR
WBOTRIERHERHOMERBELRL T, T
% 3 BLUBEIAMEROMBLRIIBD L, itk 12,81
WEIEEE L ERROEE R L T, o, BBEEM
RoOWE LB PR 0 IBE L TR L T
Wiehs, WEHRRE O tight junction IZEEL T
(Fig. 2-B). itk 3381 b NEMlEDIEE 55588 & 1,
itk 6 MBI BB L A0 RBER L RL T
JA

% =

FRABEROMEBE B T, 1945 & Sunder-
land®, 1968 &£ Lundborg" MFEELIRIZ & A EHE %
&7z vs, Lundborg & Vital microscopic technique
FRLWTARBHEROME*EHBRE L - ER P HE
L7z, WINEROBREREESOERER - BR
ZoTwl, EESDIT> L MEHEREADEE TR
CRTCHREE R EBT A EMNTARETH B D, LD
TEHZFRMESNDL EELLNS,

TR + RN M » R A ME RIS
HFUTHELLER, TO0EBOOEBLECIHL»
BHENTED SN, HMERCBOTREORR S
AADME S network 2k L Tn7zp8, RIMERT
RO RKOIMMENSER LR T ¥ 2 & LS
HEAEICETLBZEOL O YA L Tz, MmmE
FOBOEKZRI V2L, MEHFRERCBWTER
DEET A EMERETH - T,

R R AIME B AN MEOBELZ L,
BHET 5 MRS tight junction 12 & - TIEEL,
Z QoA ESE U 7o B R IE 3 & ONEEE L 7 R R M
BEEL TR, BEFAOIE BT, tight
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Fig. 2 One week after grafting.

A : Intrafascicular capillaries of graft. (X50)
Capillaries run straight and increase in calibre.
B: Intrafascicular capillary wall (x5,000)
Endothelium is thickened and capillary wall is continuous.
C: Extrafascicular vascular plexus of suture line. (X 50)
Newly sinusoidal capillaries are observed.
D: Intrafascicular capillary bed of suture line. (X50)
Extravasation of acrylic resin are observed.
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A . Intrafascicular capillary bed of suture 1
capillaries are observed.

B
in calibre and run longitudinally.

C

D: Suture line.

ine.

characteristics of intrafascicular capillary.

E3 & &

D RBSERODE B MERANER & MEHEA
ME RIS S h, FIMEROMEHEC I30FR
BABR RO St

REWC BT I2BEN L ZEROMEY S 35
EHBMEORRKIC L »> TiTbh, HNERCE
Mizs b, AMERTHENL TV,
BHEAZONME RS TREZENEHERE
LT EEL, HEMEOEERITD s nx
»otz,

2)

3)
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Three weeks after grafting. (x50)

A

Newly sinusoidal

. Intrafascicular capillary bed of suture line. Twelve weeks after grafting. (x50) Capillaries increase

. Suture line. Three weeks after grafting. (x4,000) Newly formed capillary is observed.
Eight weeks after grafting. (X4,000) Newly formed capillaries have morphological

&
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CL : capillary lumen
ER : erythrocyte
ET : endothelium

F . fibroblast
M : myelin
PC : pericyte

PN : perineurium
SC : newly sinusoidal capillry
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Experimental Studies on the Role of
Transplanted Schwann Cells on
Peripheral Nerve Regeneration

Kazuo Ikeda, et al.

Department of Orthopaedic Surgery. Kanazawa
University School of Medicine

The purpose of the present work is to evaluate the role of transplanted Schwann cells on the
regeneration of transected peripheral nerves. Silicone tubes, 10 mm in length and 2 mm in inner
diameter, that contained viable Schwann cells (1.0 X 10° cells/a tube) in collagen gel matrix (S-tube)
were used for transplantation. Schwann cells were isolated from sciatic nerves of neonate Wistar
rats and cultured three times for cell purity. S-tubes were implanted in a 8 mm gap between
proximal and distal nerve stumps of transected sciatic nerves of adult Wistar rats, and were
examined under light microscope over a certain period of time. As controls, tubes with collagen gel
(CM-tube) and tubes with physiological saline (P-tube) were used. Furthermore, S-tubes, both ends
of which were closed Millipore membrane, were prepared (S'-tube). Then following 4 types of
experiments were perfomed, S’-tubes were implanted between proximal and distal nerve stumps (S’
-1), the proximal end of the S'-tube was only attached to the proximal stump(S’-2), the distal end of
the S'-tube was only attached to the distal one (5°-3), and the S’-tube was implanted along the intact
nerve (S'-4). Transplanted Schwann cells in S and S’-1 tubes became spindle in shape and lined up
longitudinally parallel with each other at 7-10 days after surgery, while Schwann cells in S$’-2, 3, 4
tubes remained bulbous and did not line up. It is suggested that Schwann cells may line up
longitudinall due to unknown factors from both ends of nerve stumps. The regenerating axons
growing into s-tubes rapidly ran along the transplanted Schwann cells, which obviously passed the
center of the S-tube at 12 days and reached the distal nerve stump at 2 weeks after surgery. However,
regenerating axons in cases of CM and P-tube reached the distal nerve stump after 3 weeks. After
4 weeks, regenerating myelinated axons increased in number in S and P-tubes, but fewer in CM tubes.
These findings indicate that the collagen gel matrix itself may impede regenerative process of
peripheral nerves. From the present study it is concluded that the transplantation of cultured
Schwann cells may be useful for nerve regenation.

Key words: schwann cell, nerve graft, peripheral nerve, regeneration ) )
Address for reprints: Kazuo Ikeda, M. D., Department of Orthopaedic Surgery. Kanazawa University School of
Medicine, 13-1 Takaramachi, Kanazawa 920, Japan.
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2 litter of neonate rats
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(1.1x10%ce115,/a neonate rat )

Fig. 1
A. Flow chart for the preparation of Schwann
cells in wvitro.

=

A sciatic nerve is removed aseptically

from a neonate rat and immersed in

DMEM (Dulbecco’s modified Eagle

medium).

(2) The nerve is cleaned of epineural and
perineural connective tissues under a dis-
secting microscope and torn into small
fascicles.

(3) The explants are placed on CM-JA (Nitta
Gelatin) coating a 60 mm-petri dish, and
fed with DMEM.

(4) after 48 hours, the primary explants are
transferred onto a fresh dish coated with
CM-IA.

(5) Following 48 hours, the explants are reex-
planted on four 35 mm-petri dished coated
with Laminin (25 pg/dish).

(6) Culture medium (DMEM) containing

bovine pituitary extract (30 xg/ml) is chan-

ged every 3 days.

B :p)

KIGHRIBE TR E L XEOH 2 B EHRER
HEBEEET RO TS, Lo LES LR

3 \-i' : 7 3{’ 3 T%.‘
\{.J ;-\"M'}\ f

i\\m .«Vﬂw /’?‘%‘ ’,“' ‘

B. Phase contrast micrograph of tertiary cul-
ture. The puriy of Schwann cells is
97%. X56.
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Fig. 2 Arrangements of silicone tubes.
1. Both stumps of the sectioned sciatic nerve
are inserted into the silicone tube contain-
ing cultured Schwann cell {(S-tube) (10 mm
in length and 2 mm in inner diameter). A
gap between the stumps is 8 mm.

2-1). The S-tube, both ends of which are closed
with the membrane of Millipore (S'-tube),
is implanted in a gap between proximal
and distal stumps of the nerve (§’-1).

2-2). The proximal end of S’ tube is attached to
the proximal stump of the nerve. The
distal stump of the nerve is completely
resected (S'-2).

2-3). The distal end of the S’ tube is attached to
the distal stump of the nerve. The prox-
imal stump is ligatted (5'-3).

2-4). The S’ tube is implanted along the intact
sciatic nerve ($°-4).

D, distal stump; N, nerve; P, proximal
stump
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Fig. 3 Macroscopic views of the implanted
tubes. x2.4.
A. S tube after 10 days; B. CM tube after
10 days; C. P tube after 10 days; D. S tube
after 8 weeks; E. CM tube after 8 weeks;
F. P tube after 8 weeks. proximal stumps

are left and distal stumps are right.
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Fig. 4 Immunohistochemical micrographs of tissues in S and CM tubes stained for neurofilament after 2 weeks.
A. The line is represented 3 mm distal from center of the S tube. Regenerative axon is shown (arrow). x50.
B. Light micrograph of transverse section 2 mm distal from center of the S tube. x50.
C. The line is represented 2 mm proximal from center of the CM tube. x50.
D. Light micrograph of transverse section 2 mm proximal from center of the CM tube. X50.
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10 days E

12 days

2 weeks &

3 weeks

[ ] Area containing S 100 protein—positive cells.

E=1] Regenerative axons.

Fig. 5 Scheme of spacial-temporal progression of the regenerated axons and Schwann cells in implanted tubes.

Flg 5y a7 MROBETHS, CMF2—7TH
5% & I, BEMBRSANPICEMETEBATET,
FHRENSOY 27 VHBOHERERF > THO THET
B, FNECHLTSF 2— 7T, BEY 27 4Kl
CHEHaNT, BEHRVBETE 5,
S-1BOEBR»S, HBAY 27 VHEEERE OB
fle LICBRUMFIT 2 Z e 8o b i otz 72
$’-2, 3, 4 D RID & ORI LR R OEE R,
BEls e sRAFEE RS RMo, Licht-> T, WAl
DRI & O & »ORMEEF A, ZhicBE5 L
TwbbDeELZN, ZAETIR, BESHECH
-3} 4, neurotropic factor SSEIRC/ERAL T 3
LOELTHEsNTEL, Lal, @iRrS L
Va7 RS —EOREANE L 5> THBMEEIC DN
TY, SHRBEMEOAIRNS T 2L 2 5B crREER
SNELENH L LEZ b,

% el &

Ty MR L DEERL 2y 2 7 U HIK R B
BeLhSFa—74, MBF2— 70t~ T, #E
OEEREEL . 72— 7HOREEY 2 7 VM5,
MR RIEGS 2T 5 2 LT, BVBRFETCERS
AHCHESI L 72, Z OB & OEhL LT 5 & w»
3y a7 HROMERE, BEMED HES A
LOREERT LD LEEZ ST,

X K

1) Aguayo, A.]J.: Construction of graft. Pos-
ttraumatic peripheral nerve regeneration, lst ed.,
Raven Press, New York, 365, 1981.

2) Askanas, V., et al.: Human Schwann cells in
tissue culture. Arch. Neurol, 37, 329-337, 1980.

3) Bunge, M. B, et al.: Neuron-Schwann cell inter-



Hmoow

Ya 7 VlROMERACRIITRE 51

i | ‘ ! lll!l\\:ll‘l

Light micrographs of a longitudinal sections of each tube 10 days after implantation. H-E stain.
Transplanted Schwann cells in S tube become elongated longitudinally and lined up parallel with each
other. X150,

The Schwann cells in the $'-1 tube are transformed and arranged similar to the S-tube. X150.

The Schwann cells in the $'-2 tube are bulbous and scattered irregularly. x150.

The Schwann cells in the $'-4 tube. X 150.

The proximal end of the $’-2 tube. X75.

Scheme of the proximal or distal end of the $’-tube.

1, nerve stump ; 2, Millipore membrane; 3, fluid ; 4, Shrunken gel containing transplanted Schwann cells.
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action in basal lamina formation. Dev. Biol., 92, 449
-460, 1982.
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Experimental Study on Peripheral Nerve Allograft
2nd. Report : Effect of Cyclosporine on IL-2 Release

Osamu Ishida, et al.
Department of Orthopedic Surgery, Hiroshima University School of Medicine

We have reported previously that strong immune responses in both cellular and humoral immu-
nity are also induced in the peripheral nerve allograft. We are used cyclosporin A (CYA) to inhibit
the immune response and to accelerate regeneration of the axon. From in vitro experiments it is
assumed that CYA inhibits immune response because it inhibits the production of interleukin 2 (IL
-2). We have therefore compared the [L-2 release in peripheral nerve allografts between administra-
tion of CY A and non-administration of it, and also measured the IL-2 release when it was administer-
ed for a short period and then discontinued.

Methods

The experimental system was established in the same manner as previously, and the peripheral
nerve allograft was performed between inbred mice with different MHC. IL-2 release was measured
using the culture supernatant of recipient spleen cells (10° cells/ml) stimulated with concanavalin A
(5 pg/ml). IL-2 activity in the culture supernatant was measured by the proliferation potential of
CTLL-2, an IL-2-dependent cell line, following the method of Gillis et al. Human recombinant IL
-2 was used as standard IL-2. As experimental groups, one-week-after-transplantation group and
two-weeks-after-transplantation group were prepared, each with a CY A-administered subgroup and
a CYA-non-administered subgroup. Ten mice were studied in each subgroup. IL-2 release when
administration of CYA was discontinued after two weeks and four weeks was also measured.
Untreated mice without transplantation were used as controls.

Results

[L-2 release was observed to be similarly high in the CYA-non-administered group and the
control group, but it was low in the CY A-administered group, in both the one-week group and the
two-week group. The release when CYA was administered and then discontinued was low in both
the group administered for two weeks and four weeks.

Summary

Survival of the Schwann cells of the grafted nerve was thought to be attainable in peripheral
nerve allograft without rejection by inhibiting the production of IL-2 with CYA. Immunological
tolerance materialized with even administration for a short period. This also was believed to have

Key words : peripheral nerve allograft, cyclosporin A, interleukin 2

Address for reprints: Osamu Ishida, M. D., Department of Orthopedic Surgery, Hiroshima University School of

Medicine, 1-2-3 Kasumi, Minami-Ku, Hiroshima 734, Japan.
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resulted from inhibition of IL-2 release from helper T cell of the recipient.

FEoSWE 7 oARY) v (CYA) 2FIA L 7 R
REEFEREIC T 5 —EO KRB RT> T &7,
% DR, FRBHEEZ LRV RERMESTELE L,
HMEREMER L RS SRBEIC SN ER AN S Z LB,
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%13 CTLL-2 %7 7 A7 4 V¥ — LB, ik
vFV—var ATy =l TEDREEEEN £ R

Recipient spleen cells

b

Resuspend at dilution of 1 X 106/ml

i

Add ConA (&:g/ml)

}

Cuilture for 24 hrs(37°C, 5% Coz)

&

Harvest IL-2 Sup.
Store at -80°C
Fig. 1 Preparation of IL-2 Sup.
IL-2 Sup.

2

X21 X2? X23 X2¢ X2% x2% (dilution)
| I | ! I

ocooo oo
O sample 1 ;

| | | |
T I l I

sample 2

CTLL-2,4 x 10%/well
4
37°C, 5%C0Oy, 18hrs
3
Add H-TdR(0.5: Cifwell)
$
37°C, 5% CO2, 6hrs
4
Harvest on glass fiber filter
3

Count

Fig. 2 Assay of IL-2 Activity

%, cpm TERIBL .

Probit analysis (Fig. 3) ! i&EE & H 2 i& standard
& L T human recombinant IL-2 (rIL-2; % 4+ %)
% fAv> probit analysis 21To7:. ¥ 7F DB AEa
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ZL T Fig 3ARD L S CESEL YEIC, REDH



RIR FEIERAEICBE Y 5 EBRIVETFR

% Maximum Incorporation

55

IL-2 activity (units) = b/c
b:factor 50 of sample

¢:factor 50 of standard IL-2
100 @

» C

T T T T T

-

logz Dilution of IL-2 Sample

Fig. 3 Probit Analysis of IL-2 Activity
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Fig. 4 Con A-Induced IL-2 Release
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Fig. 5 Con A-Induced IL-2 Release
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Fig. 6 Con A-Induced IL-2 Release
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standard O#J 50~60% DIEM I & & F o Twiz (Fig,
5). CYA D 2 A58, 4BRS5HETY IL-2EHR
{EfE T standard O 60%DEMETH o 72 (Fig. 6).
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Time-dependent changes of NGF content in transected rat sciatic nerve

Ryosuke Tkegami, et al.
Department of Orthopedic Surgery, Jikei University School of Medicine

Time-dependent changes of NGF content in transected rat sciatic nerve were investigated using
a highly sensitive enzyme immunoassay. Within 24 hours after nerve transection, NGF content
increased rapidly at the segment just distal to transected site, and reached to 10-fold higher level than
that found in the intact contralateral side. However, NGF content unchanged in the proximal stump.
This initial increase of NGF content was considered to be an evidence for the accumulation of NGF
which was passed from the peripheral organs by retrograde axonal transport. Then NGF content in
this distal segment gradually decreased with the decrease of axonal transport followed by Wallerian
degeneration. However, NGF content again slightly increased, and was remained at level 6 times
higher than control during from 1l-week to 3-weeks. Similar latent increase of NGF content was
observed in the more distal nerve segments. This latent increase of NGF was considered to be
responsible for local synthesis of NGF, because axonal transport had completely ceased in this stage.
To confirm this hypothesis, we transected sciatic nerve at two points and make an internal island
segment where influences of axonal transport could be neglected. In this segment NGF began to
increase in from 12- to 48-hours after transection and reached maximum level in 1-week. This
indicate local synthesis of NGF in this segment. Thereafter, NGF level decreased during from 1- to
3-weeks when regenerating fibers had passed through this segment. This suggested that, NGF which
was synthesized locally and accumulated at the island segment may trigger axonal sprouting and
elongation. These results could be summarized as follows. 1) a rapid accumulation of NGF in a
segment just distal to transected site provide an evidence for retrograde transport of endogenous
NGF. 2) latent accumulation of NGF in an island segment implicated a local synthesis of NGF. 3)
NGF accumulated by retrograde axonal transport and local synthesis in the distal stump to transec-
tion site may play an important role in nerve regeneration.

WWEM}%W%%%@? (neurotrophic factor:
NTF) £ #8FLTw5s, L L NTF &, £9Etts
gD, M, EEEE, £FEERRT—HOL BELLT, FOBEELREDLTWLDTHoT

@ L &

Key words: Nerve growth factor, nerve regeneration, axonal transport, peripheral nerve, neurotrophic factor
Address for reprints: Ryosuke lkegami, M. D., Department of Orthopedic Surgery, Jikei University School of
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Fig. 1 Distribution of NGF content after nerve transection (values were presented as the average of 10 experi-

ments.)
A . one-point transection B: two-point transection
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Fig. 3 Time-dependent changes of NGF content in the intermediate nerve segment (average of 10 experiments)
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Experimental Study of Growth Associated Proteins
Related to Nerve Regeneration

Isao Koshima

Department of Plastic and Reconstructive Surgery, Institute of Clinical
Medicine, University of Tsukuba.

This study was carried out to observe the axoplasmic proteins transported with the normal
axonal flows, and also to find the growth associated proteins in an experimental nerve regenerating
model and determine the secrating cell of those proteins.

Rat sciatic nerves were used in this study. As the first step, exposing the first lumber spinal cord,
35S methionine was injected into the anterior horn cells utilizing a micropipette. A whole nerve was
periodically obtained to analyse the compositional proteins from 1 hour to 3 weeks after the injection
with the use of SDS polyacrylamide gel electrophoresis. The analysed gel was then developed by
means of fuluorographic method. As the second step, nerve regenerating model was made. After
suturing a transected nerve, a nerve specimen was periodically obtained up to 15 months after
surgery, and analysed the compositional proteins. As the third step, after suturing the transected
nerve, *S methionine was administrated into the anterior horn cells of nerve up to the periods of 6
postoperative months. The nerve specimen was then obtained to analyse the composing proteins at
8 hours or 3 weeks after the administration. Finally, the obtained slab gel was examined with the
use of fuluorographic method.

As a result of the first step, the radioisotope labeled proteins over 200 K molecular weights
reached the nerve end at first by 8 hours after the injection. Thereafter, those in the ranges from 200
k to 20 k molecular weights reached the nerve end secondaly up to 3 weeks. As a result of second
step, newly formed proteins of 25Kk, 43k, 50 k and 70 k molecular weights, which could not be
observed in normal nerve, appeared during the periods of 3 to 9 months after nerve suture. As a result
of the third step, all of fuluorograms did not showed the newly formed labeled proteins as seen in the
second step, but the labeled proteins which were the same as those of normal nerve obtained in the
first step.

These results suggests that the fast and slow axoplasmic transport systems existed in the normal
nerve, and different kinds of proteins are transported through these systems. Also, some kinds of
newly formed proteins appeared in regenerating process may be the growth associated proteins.
Finally, based on the third step’s results, it was thought that these proteins were not produced in the
anterior horn cells but may be produced in Schwann cells or something.
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Key words : nerve growth associated proteins, fuluorography, neuronal cytoskeletons, neurotrophic factor, axo-
plasmic transports
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Fig. 1 Periodical changes of the compositional
proteins of the distal nerve trunk from the
suture site. Myelin proteins disappeared
during the periods from 4 weeks to 4
months after nerve suture. Also, the newly
formed growth associated proteins were
seen during the periods of 2 week to 9
months after nerve suture (arrows).
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Fig. 2 Fluorographic findings of labeled proteins
of the nerve 6 months after nerve suture.
These labeled proteins transported with
slow axonal flow were the almost same as
those transported with the normal slow
flow. No newly formed proteins seen in
Fig. 1 could be shown. Also, No labeled
proteins were seen in the distal nerve
trunk inferior the suture line.
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Anatomical Study on Communicating Branches between the
Proper Digital Nerves in the Distal Part of the Palm

Kazuyoshi Kato, et al.
Department of Orthopaedic Surgery, Nippon Medical School

We carried out an anatomical study of the communicating branches between the proper digital
nerves in the distal part of the palm and obtained the following results: A total of 17 communicating
branches between the proper digital nerves were found in the distal parts of the palms of nine of the
16 dissected hands. A study of the number of communicating branches between the digital nerves in
the distal part of the palm in the same hand disclosed that only one nerve was found in five hands
and three nerves were found in four hands.

Such communicating branches could be classified into two types, including the communicating
branches between the proper digital nerves on the radial and ulnar sides of the same finger and those
between the proper digital nerves of the adjacent fingers. The communicating branches between the
proper digital nerves in the same finger totaled three nerves including one each found in the thumb,
middle finger and ring finger, which seemingly matched the communicating branches between the
digital nerves on the volar side of the proximal phalanx, as earlier reported.

On the other hand, a total of 14 nerves were found in the communicating branches between the
proper digital nerves of the adjacent fingers including three nerves between the index finger and the
middle finger, seven nerves between the middle finger and ring finger and four nerves between the ring
finger and the little finger. The forms of the communicating branches between the proper digital
nerves of the adjacent fingers were classified into three types: oblique, transverse and crossing.
Those 14 nerves of the communicating branches between the proper digital nerves in the adjacent
fingers consisted of nine nerves of the oblique type, four nerves of the crossing type and one nerve
of the transverse type. Of these, the nerves of the first two types seemed to have exerted effects on
the sensory of the adjacent digital pulps.

Farzbix, 529, 0 BHEXFOMBFEST, HER BWET, FERBHTORREIREE 2 3ER8DH -
B 1) 2 ISR OTFEET 248E, oI, FE fo. 2 2THE, FERETCBYIRERH L TLK
B I USHERC L 5 BBRIRE L. REIZRERIT oD THRET 5.

BIE & TOE T, BEAEORHEEROR

Key words: proper digital nerve, communicating branch, anatomy
Address for reprints: Kazuyoshi Kato, M. D., Department of Orthopaedic Surgery Nippon Medical School, First
Hospital, 3-5-5 lidabashi, Chiyoda-ku, Tokyo 102, Japan.
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17 #ENTFAE L7z (Fig 1), FRERIEE & 52O
MR F R OB FEE L b D TFT, 20
RESFPig L Rigw &P 2@msH >7:  (Fig.
D

FHEFRBIROIEIC L, BE— 5D EEM 02 ER
@, BET 2 IE0MEMOERBO 2 BEIC S48
FBHIENTET (Fig.2), R—f5 81 2 MEMD
BRI, &, B, BREcsheh 1A D05
SRS SN, —F, BHET 2IBOMBEOR
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, (509) 7
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3) 4
, , 9 /16(palm)
1
8 /16(palm)

Fig. 1 The location and number of the com-
municating branches between the proper
digital nerves in the palm and on the volar
side of the proximal phalanx.

DAHEELO0 5 FT, AR, FHEeRIEMN3
FORIB L /MERY 1 F BHEOEAMERS 1 FTh -
7. IMBOEREDSNLORIFTHD, Z0
4FD 55D 3F, R PIE/M, s - BsH,
B /NMERMOBE T 20 MEMcED 5, B
1¥FE, BB L UPEOR—EOME/™E, dige
BRIERADBERE T 2 SO MMERICTERE L T iz,
FHRRE W BT 2 EFEEEM OB O E
%, oblique type, transverse type, crossing type @
S AT E . BEHMORER TR
compound type ZTFEX ¥, FRICR>THILTHE
33 % crossing type 238 Sz (Fig. 2).
H—fEoMZEMORTERE IHMELHET 3 &,
transverse type 2 %%, oblique type 1#4ET#H -
7 (Fig. 2® and 3), fEEEIEIAE/ROMREITORE
BuEowTs 3", oblique type 1, KIHElEE
DHEDO—E % XA L, transverse type i, 2B D
BHETAFEREELOAESXET 2 E2 600
(Fig. 2®). ®Ric, BET 2 O FERBE TORER
DFEEIZ DV T H B &, oblique type 9 f8#%, crossing
type 4 %, transverse type 1 ##&ETH -7 (Fig. 2
and 4), Crossing type 3B 3 » EHEEZOR
WRASR A S8 & e, BRle s REINETY
% oblique type TR &N T\ 3 # 2z 5 h7: (Fig.
2®).

Oblique type ¥ & U, crossing type & D> THEt

®

transverse 2

\[ / oblique 9

\ @v \V/crossing 4
\ transverse 1

Fig. 2 The communicating branches in the distal
part of the palm.

oblique |

A Forms of the communicating branches
between the nerves in the same finger.

B: Forms of the communicating branches
between the nerves in the adjacent
fingers.
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Fig. 5 1f the digital nerves are injured in region
C, the sensory functions are disrupted in
the whole region of B and in part of the

region of A.
Fig. 3 The communicating branches between the
nerves of the same finger in the distal part
of the palm. LTHD L, INDDBESTEET 3856, C TEHE
transverse type BrEGEZ05sL, BOEEOTRTE, ADEE

oblique type D BHDHE DEEE R 5 2 L BELSND, T

7hH 5, oblique type, crossing type (28T, B
BT AIEHAOEROME RS 252 5 2 L5 HH
i (Fig 5).

FEGIAIERD RE1EE & IEP R E OB, 16
Fh8FEb o, ZhE Meals 5D of
5 & Fig6 L3, ZOFT Meals &85 2%DEE
ERART IS type 1D VERI T3, FEEMBORT
B L, REMRORBEMEFROMTCEILLRE
BHeh, &SICFERBIOESH 3 HE, 15
EETERASBRILS 2 MR & v ) BROZER 2R
DELD TEBLHEOETERTHEAPNTH -7

(Fig. 7).

S &

Fig. 4 The communicating branches between the L. FERBHMOEEZARHEMO BRI 16
nerves of the adjacent fingers in the distal FOI5D9FIC 1T WESELEL T

t of th Im. = 5 - 3

part of the paim 2. FHABBOTBERICE, F HEOMEROR
oblique type .

crossing type transverse type B, BET SEOMEMOGERD 2 BEIC

SETAHIENTES,
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ULNAR N.—MEDIAN N.
TYPE Ta
D N

ULNAR N.—MEDIAN N.

TYPE Ic¢
A

MEDIAN N.—ULNAR N.

TYPE 11
")

Fig. 6 Variation and the number of communicat-
ing branches in the proximal part of the

palm.

3. oblique type, crossing type Tli, BfH:d 245
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7z,

X o
1) REENE ft o FERAIEC 50 5 IR ER O R

BIFRBRAEEE 2 B, MR L ARES, BFSE,
4716-9, 1987,

2) Roy A. Meals, et al.: Variations in digital sen-

sory patterns. J. Hand Surg,, 8,: 411-414, 1983.
3) FUEXE M EBEAEHCE 3 EMEZERD
fRHFakRET, BF it 31 129-132, 1986.

A

" o ‘ ')
" 1 o
B v
il | 4

Fig. 7 In this case the communicating branches
were found simultaneously in the proximal
and distal palm and on the volar side of
the proximal phalanx.
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Electrically Stimulated Sensory Threshold in Normal and Injured Nerve

Masafumi Ishizuki, et al.
Department of Orthopaedic Surgery, Tokyo Medical and Dental University

The authors measured the smallest electrical stimulus which would produced sensation in normal
and injured nerve. The strength-duration curve was drawn by testing sensory threshold in variable

pulse widths of stimulation (0.1, 1, 10, 100 msec.).

The S-D curve of the sensory threshold is simillar to the S-D curve of the motor nerve. The S
-D curve of the average measurements of 20 normal hands in proprioceptive field of the median, ulnar
and radial nerve is showing in Fig. 1. The sensory threshold of the radial nerve is lower than the

median nerve territory (index pulp).

There were significant relationships between the ratio of the sensory threshold of the affected
side to the normal side and the marking (log,, Fmg) of Semmes-Weinstein tester especially in the 10

and 100 msec. duration of stimulation.

The regression line of the 10 msec. duration of the stimulation had the following formula: the
ratio of the sensory threshold of the affected side to the normal side=—1.60+0.90 X Semmes-

Weinstein marking (n=22, r=0.92, p<0.01, Fig. 4).

HEOFmE & LUUER, BT, TEREL CLRE
andy, FENLERNEFENCHE 2 T3
%I EFE L v, Semmes-Weinstein tester 28T «
BN _SEBER OREBEC L > TEBES R AT
Y, bhbhiZEHE*ECSHET 52 VAR
WEOMEX*AEL, IEEEEMCTE T 2%
B AR

7 *

BAREKR=RO 3F46 ZURIMEEE % B v, RIREEH
% (0.1 msec, 1msec, 10 msec, 100 msec WERE L T

ERWTHMT 5, FBEER 1B 1R LT, #iE
BWERRECH T T THIBERT250E L L7,
Lo T, FEORLCIE, EVEY & LIERTH
HahsLduRBUTiL, BlROMEI-HMNn % &
SRBU LR, MEOREIX 25 Btk L, 5TH
FELTCEHEE KD, QIEEONNTYFDELLD
WSEUEORERLELE LI bDbH ot R
ORI Lem & L7z,

BEA 20 BOIEFHERE, REWE, BEMR0ME
EEHTH L RIEHEE, AEEE, 1~UHEREAK
DLTHIELR, i, BEASACEME AT

Key words : sensory threshold, electrical stimulation, sensory nerve
Address for reprints : Masafumi Ishizuki, M. D., Department of Orthopaedic Surgery, Tokyo Medical and Dental
University, 5-45, Yushima 1-chome, Bunkyo-ku, Tokyo 113, Japan.
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250 mHg £, 15~2043® Ischemic block %* ¥ Z 7
& 7 FREE CERMEEI 1% F 0l A > 8ml
% BT local anesthetic block 8 Z % - T, &H,
Semmes-Weinstein tester, — 35518 & RIBEIED
A DWBTHB L 7o, % U CRIBMRR IS, R
REE, ERMSRER LD, AIEETOH 5 22
Ao TR L L, FEEEREEED E&C
DLTRRETLT,

Ly,

& *

HEMEOBLRBMEOR = g, Eim
FOFSBEtR - EUL Y —7 2, ~EEE
T D 0.1 msec iF O #| BEIEIX 2.48£0.46mA T, 1
msec T2 0.96+0.14 mA, 10msec T3 0.71+0.12

mA, 100 msec TIF 0.64+0.11mA TH -7, Fig.1

WRT £, THEEETOMEN—FE, RnT
IMEIEIE T, BEWEETEOMENS —HEVE R
L7 (Fig. 1), BmEECEEEELNREL N, EHE
BB EAE RV, BEEMREETRER L KR
EBRIC L > TEEENRELTHIEBHEDT
TEEET 5,

BRI % v 7> Ischemic block T —fRIZ AW
BIOMENE 2 EEZ 605, ZA®RAIHE,
Semmes-Weinstein tester THEDETSE D, £
FREEOE TSR o 2 WK THERESEIET 5

® : Index Finger
3o
® : Little Finger

A . Radial Werve

\_\_‘

100 msec.
Fig. 1 The S-D curve of the sensory threshold is
simillar to the S-D curve of the motor
nerve. The sensory threshold of the radial
nerve is lower than the median nerve terr-
itory.

1E

X -

Sensory Threshold
(duration 10 msec.)

2 zA ’
n o= 49
Y - -0.80 + 0.52 X
r =0.75
p <0.01
1o

Semmes-Weinstein

Marking

H H 4 5 Log, o7 38

Fig. 2 The correlation of the absolute value of
the sensory threshold of 10 msec. duration
of the stimulation with Semmes-Weinstein
marking was calculated.

Sensory Threshold
(duration 100 msec.)

Y = -0.64 + 0.46%

r=0.77

Semmes-Weinstein
Marking

2 3 . 5 logof =g

Fig. 3 The correlation of the absolute value of
the sensory threshold of the 100 msec.
duration of the stimulation with Semmes-
Weinstein marking was calculated.

The ratio of the sensory threshold

of the affected side to the normal side.
{duration 10 msec.)

Y = -1.60 + 0.90 ¥
r=0.92

Semmes-Weinstein
Marking

Log,y £ =

Fig. 4 The correlation of the ratio of the sensory
threshold of the affected side to the normal
side with Semmes-Weinstein marking in 10
msec. duration of the stimulation.
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The ratio of the sensory threshold
of the affected side ro the normel side.
(duration 100 msec.)

Y= -1.37+0.82X
r = 0.90

Semmes-Weinstein
Marking

2 3 o Log,, F og

Fig. 5 The correlation of the ratio of the sensory
threshold of the affected side to the normal
side with Semmes-Weinstein marking in
100 msec. duration of the stimulation.

L, MEO LEr»TDonz. —H, BEMCE 3
block TIZ MV #E L 0 BN IEZ 2, BEOET 2
H DR P EEIEL EOET O 2 REE TR
MEEAET 2 &, BFEACRBECELSLS LD
o7z,

ARG, RIETREESE, EHEMEARER &
IVHEETOH2 2B TESHEMELAET 2
&, Semmes-Weinstein ##F & #3805 2 IR 287 D
THENE 21T > Tal ESEHE LB EEL,
Z DFIFHRMEDHEIE & He8di7, #HENTIZ Semmes-
Weinstein tester @ marking (Bf; log,, Fmg) %
& ol RAQRIBERRIC DL TEBERDO HER
& HERBGRE R IR, 0.1 msec B T

Y=-9.01+4.11X, (r=0.64), 1msec Tiz

Y=—-1.78+0.97X, (r=0.70), 10 msec Tt

Y=—0.80+0.52X, (r=0.75), 100 msec

T Y=—0.64+0.44X, (r=0.77).

ROTHRAYORME : BEOMEOLEEHEL,
Semmes-Weinstein @ marking & OFERW DT
Biz, T OFE, EAlH Semmes-Weinstein marking 23
2.44 (No.3), 2.83 (No.4) OF&E»H D, RkLFx
DT N—=7 L CEEL L #EHM Semmes-
Weinstein marking 2.83 OFEMIC DL TR RL £
7.

0.1msec:Y=-—4.424+1.87X, (r=0.78)

lmsec: Y=—2.72+1.30 X, (r=0.72)

10msec: Y=—1.60+0.90 X, (r=0.92)

100 msec : Y=—1.37+0.82 X, (r=0.90)
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BEEREL AL I ERLTR A, BB XAV
Ischemic block Tid Semmes-Weinstein tester 2 Xk
3 EOET & RBEEOE T CEE» & sz &
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Comparative Study of Sensory Evaluatios in Cases
of Median Nerve Repair at Wrist Level

Haruo Imali, et al.
Department of Orthopaedic Surgery, Niigata Central Hospital

Usefulness of Semmes-Weinstein test (SWT), s-2PD, m-2PD and object recognition test (ORT)
was studied for evalution of sensory recovery after the median nerve repair at the wrist, in 50 patients

consisting of 44 adults and 6 children.

In 15 out of 44 adults successive examinations were performed postoperatively. Our study led

to the following conclusions.

1) In cases of childen, over-all excellent recovery was proved by every evaluation technique

employed.

2) In cases of adult, SWT and ORT were proved useful for evaluation of sequential and
quantitaive sensory recovery within 12 months after operation.

3) From 1 year after operation m-2PD could begin to detect sensory recovery, so that combina-
tion of SWT, ORT and m-2PD was proved useful for postoperative sensory evaluation after 1 year.

s-2PD was practically useless because of marked delay of its recovery.

B Y

Entrapment neuropathy 2 %F3 % €18 T i3,
threshold test DE AN HHTEERHEN T 248,
RWRRPNC T 2 MENEFEC s F X ERERY
HD, —ITCENCTEN & NICEHlE A L. BHIIES -
REBME LV NV OWAEPIL, EHEL VO£ h LT
NTUHBEOHNERENIB L I L%, #EF#D static
2PD i & 2HE T IR RAMEAEL b RETEET, HIE

EEREDOFMAEE LI B LELIEDHS, 0
728, FRUEI vV O EREEIEE] % AV T ostatic
2PD, moving 2PD, Semmes-Weinstein test (LAF S.
W. T.) , object recognition test (Fri& A=) OHFHE
T % LLEARET U 7.

fiE 11

SRR FRAH L~ O [E R I ERIEE S 50 BT,
FRESREDORTYUERENEC S L FTEHr

Key words : sensory evaluation, static 2PD, moving 2PD, object recogntion test
Address for reprints: Haruo Imai, M. D., Department of Orthopaedic Surgery, Niigata Central Hospital, 1-18

Shinkochou, Niigata 950, Japan.
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Object recognition test Tif, S.W. T. ® marking
4.56 FH» 5 small object DFIBIHSAIEE & 72 D 15D
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6~9» H, "+ TH-7:41TH 1 ELINIW 9/12 Bk

FpeTgEis AL D L ER WL L TEEL T
w7z (Fig. 2),

Moving 2PD i, BWEIT 7 » HED SR ATEE
otz d, KREHSOFITRET LI HDH S 15mm
PINDIEE 22D 1 ELLEFRE L/, —F, static
2PD 13 1 LA RE s - flid o H - 7 (Fig. 3).
Dbk o, @ EEE 1 £UAOHETME, S.W. T
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MHEEETER TS >7. £7: S. W. T. & object
recognition test WFERE T A {E@M A SN, DT

E13, IR ECHSTESL & 72 RO receptor M 1/
al b, HHRED threshold level wiztif, o
WO TTEEMEW & O YRR A AE & 72 5 720D Ll &

filament marking
N
ol

L L I | i L L L L

9 10 11 12 1 2 3 4 5 6
month after nerve repair

Fig. 1 Sensory recovery curves by Semmes-weinstein test in cases of median nerve repair at the wrist. All cases
recoverd to diminished protective sensation within 5 to 10 months after operation.
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objects to be recognized
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months after nerve repair
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Fig. 2 Sensory recovery curves of object recognition test (Niigata formula), showing nearly all cases reaching
above 9/12 within 1 year after operation. Recovery of ORT tended to be correlated with that of SWT.
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Fig. 3 Delay of static 2PD within 12 to 18 months after operation, whereas moving 2PD recovered to within 15 mm

after 1 year in many cases.
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Fig. 4 Result of Semmes-Weinstin test in cases in which 1 to 16 elapsed after operation, indicating grade of
recovery depending largely upon the age of injury.
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Fig. 5 Recovery of static and moving 2PD in the long-lapse of time after median nerve repair. Moving 2PD
recoverd to within 15 mm in 14 of 29 cases (48%), whereas static 2PD recovered to the same grade only in

8 of 29 cases (28%).
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Quantitative Assessment of Motor Function
by Finger Function Quotient

Kazuo Nagashima, et al.
Department of Orthopaedic Surgery, Showa University School of Medicine

Investigations were made to see whether Finger Function Quotient (FQ test), which is the
quantitative assessment methods for the motor function of fingers, was effective as an auxiliary
diagnostic method and an assessment method in the course of recovery in the median nerve or the
ulnar nerve palsy.

The subjects were 30 cases including 21 cases of the median nerve palsy and 9 cases of the ulnar
nerve palsy. 10 were male and 20 were female, ranging from 8 to 68 years old (average 44.2 years
old).

The cases were examined as to 10 parameters, namely, (1) pulp pinching test, (2) lateral pinching
test, (3) supination test, (4) finger rolling test, (5) grip test, (6) palm fixation test, (7) lifting control test,
(8) transfer timing test, {9) drawing line test, and (10) hands coordination test in accordance with the
original method of the finger function assessment that Imada et al. first reported in 1968.

Results of each test is analysed with respect to characteristics in each palsy, relationship with
manual muscle testing, and changes on re-assessment.

1) In the median nerve or the ulnar nerve palsy, the test results fell off as palsy became severer;
the test results for lateral pinching were the lowest, there being correlation between this
parameter and assessment of manual muscle testing.

2) In cases of slight palsy of the lower median nerve, which are not conscious of difficulties in
activity of daily living, direct points was useful rather than assessment points.

3) The assessment points became high when recovery of the muscular strength was observed on
re-examination.

4) The FQ test has been reported as one of the general assessment methods for the motor function
of fingers in the general nerve palsy. Our investigations in the median nerve or the ulnar nerve
palsy showed the FQ test to be one of the effective examination methods.

Key words : finger function quotient, median nerve palsy, ulnar nerve palsy
Address for reprints: Kazuo Nagashima, M. D., Department of Orthopaedic Surgery Showa University School of
Medicine 1-5-8 Hatanodai, Shmagawa ku, Tokyo 142, Japan.
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L BRARTREE PR O E BN A & E BHY W FEE L 73R
E3dn L FOEHBEOBENAEEBT BT,
CORBEOEEIC RS »EFHET 20BH LWL, Zh
I AMOFORBEED, HETHL BEAZL DD D
TEOWHEFECRHEL-HTH S, SALNOIIZIE
PR, B & U RBHERE T L, Finger Func-
tion Quotient (JAF FQ 7 A b LB&T) 12 & % FH5E
B EE D E BAVFHEE S, MBIBIEL LT, 7,
EE@ERO 1 FfiEe L TEHTH 20 E» 2 HE
L, BatEinzi.

X3 2

UREZZL, BHOB S Eh MR 21 4
24 F (FREEERE 135 16 F - ELHME 5 B - B
S48 2 - BINAEREE 1 61), REMHERE 9 5 10 F

(FTEREREIRES 8 B 9 F-BUSME LB Dat 30 fEH
FREONEE U7z, ERIZ 8 T 5 68 F (Fy44.2
&), B 1040 (mE1ED - 2208 FEE 3 50

a. median nerve palsy or ulnar nerve palsy (n=34)

(score)
104

84

&

4

24

"D aTOOTD®OG (Fasublests)

b. low median nerve palsy (n=21)
{score)
10-

8

6-

TQOIDHO®IT ®O® @ (FQ subtests)

X, REOEEIZLMHD 185 - JFENM 6 TH >
7.
H P

1968 £, SH & BRVNCHRE L7 FQ FIeHskET
ko FEECaEy, OEED £ AHED £ 40ENM@
T4 vH—a—) v Ir®7Y v FOEHEEDREH
B Ly OB TEFOMFRAD I0BEEH
FQ¥# 772 McBL, 2hsDREDER - HH L
FrAOEE, EARADONTY 5, BFMcBT3
21, B X UEFHIEHE & o BEEREC > 85T %0

Z7z.
& 2

SEFOT RO FGETIIIHERED LV L « BfE
EOEVWEH LD, EoDERA6NLY, EEH
WHASENRFSOE TS S v, i fIER A
WE - BFEGRESEEL T L. HBERRER
2REB) 10 R TdH o 7z, EFERRE & BT & A5
i3 &, EALEFEHEERRE QR RO T 2EFDF

c. high median nerve palsy (n=3)
(score)
10

8

6

0

PO D®O®O®O®®® T (FQ subtests)
d. high ulnar nerve palsy (n=10)

(score)
104

8-

6

LQOADEEDO®Y @ (FQsubtests)

Fig. 1 average of assessment points in FQ subtests
®~@; The number of FQ subtests correspond to that in table 1-a

e—= [mean

the range of the measured scores
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L RBRDE & e o703, BIIEFHREREDOFRD
FITHEMHRE L D BB LD, & AIEREI R
EH - WFHRAREOEDETHEFL» o7, &EH
FRERE R 3B & DETH 528, HEORESEIEC
5 EFAOET NS 5Nz (Fig. la-c), £ DERA
WEMIEPHERE T LR TH 503, BEFITEF

. Pulp pinching Test in Med. N. palsy

o

Y =8.123X+70.91

a0 ° r =0.7362
P <0.01
204
o 1 2 3 4 5 MMT (APB)
c. Supination Test in Med. N. palsy.
.
120 .
100
80
60 ¥ =10.451X+44.84
r =0.8413
s0{ ¢ P <0.01
20
[+] 1 2 3 4 5 MMT (aPB)
e. Grip Test in Med. N. palsy
120
.
| : .
1001 4 H N
.
80 °
. . M
601 o . Y =3.005X+78.38
¢ =0.3451
a0 N.S.
20
0 i 2 3 4 5 MMT (APB)

ooFE -

A0S L b, FQH 77 A 055 EEH
e BlE T 5 5 EEICEL TRA BROHEDEE
577 & LT L e,

RO ARBEEDEAR Y FARBKDEATHE
B B, 15MEAE>EH 20 2BIET 2RET,
EREMEROHN AL T, fIED $ ARE

b. Lateral pinching Test in Med. N. palsy

120
100+
804
60

. Y =9.016X +55.95
a0 r =0.9286

P <0.01

20

o v 2 3 4 S MMT (APB)

d. Finger Rolling Test in Med. N. palsy

1204 -
100

aQ:

. -
60| * Y =12.830X +39.75
r =0.8523

401 P<0.01
.

20
o 1 2 k] 4 5 MMT (APB)
f. Lateral Pinching Test in Ulnar N.Palsy

140

Y =19.985X+23.50
r =0.8348
P<0.01

0 1 2 3 7 5 MMT (ADM)

Fig. 2 Relationships between MMT and direct point ratio of bilateral hands.
(a-e ; median nerve palsy, f; ulnar nerve palsy)
abbreviations ; MMT : manual muscle testing
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i 1kg L 2kgDDEADBH D, 2% 10 BEITHE S
DEAFOFFEEAIEAL 2D, WOMHEENR SN
7z, ESMRE G HIMESNEEB CREET 2> o E T
B s 2D BELLBEBEFAET2HBETHD,
Masasil, 74 rH— 0= Y I REIZFHEE
FEE L CEMRE L AT RE T, MHEsAsS
Nz 70y FREIRSERER JED 10 WREICES
Lt 2 IS ARET, HHL0MEBEAS
» -7 (Fig. 2a-e),

B R B R I TE PR R & R IR DT
EXBIAETFAREESLSRL, BEAED 2 sME
&7 (Fig.1-f), BEORESIZFATRIES
FBrEb Doz, @Al BROESOL /N
TENERFOR T & OREBRERE T 5 LAED £ A
BETHESR S, L LZOMTIZAS »ikiE
BRIxE sk d o7 (Fig 2-d).

EERETCOBMMITIIHEIOEENH 2 LFAD

(score)

10“

(FQ subtests)

(ORGRONORONGNONORON)

Fig. 3 Typical case of each nerve lesion.

&Sl iz,

ERI 1354 T CEFREEEHTH L. BEL
b5 » ADERENEHOB N2 THD, FQ7 2
FOFEEDEGEHIE 8T R TH - TR 3 2 ATH R
4 LEEM A S, FHOEEE 93 A% -7 (Fig.
3-a).

FEF 2 (AN BMEREI BT I S E TR 2 S
BEUTERIT, 6:BREOF S ABEEHBERELITY
BHE D 4 » HTHHET 3 H 2 »sBETA] St B
B FQ7FAFOFADOETFE 6T EATHD, RIFLD
9 »ATHASEEL TETBOFAEE808E 13
BoEmn s sz (Fig. 3-b),

z =

FHO 1IAORBI - 3BEEENFL2EL LTE
BE LA = N OBEEFI S B b & AETR] B
FAL BT AL cHETAMETH>THEANK

(score)
107

(FQ subtests)

ONORORONORORONCRONT)

Right fracture and dislocation of elbow complicated high median nerve palsy. 10 year old

a, Casel. Right carpal tunnel syndrom. 54 year old female
*—o 5 months after onset. (MMT : APB 2, TAP=87.)
O -0 3 months after the operation (MMT : APB 4, TAP=93)
b. Case?2.
male
*—o 4 months after onset. (MMT : FCR 4, FPL 4, FDS 3, FDP 3, APB 3, TAP=67)
OO

9 months after onset. (MMT : FCR 5, FPL 4, FDS 4, FDP 4, APB 4, TAP=80)

@O~ ; The number of FQ subtests correspond to that in table 1-a

abbreviations ;
MMT ; manual muscle testing.
APB ; abductor pollicis brevis
FCR ; flexor carpi radialis
FPL ; flexor pollicis longus
FDS ; flexor digitorum sublimis
FDP ; flexor digitorum profundus
TAP ; total assessment points
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PRI L 24w, BRCRELS D ZGEERT - AR
ELEET B,
FHEOEEIMLEE £ 4T L 72 #7& 13 Steindler® « Bun-
nell” 5D DM H 268, FEHEEE S EEAICTEML
rboidny, ERY 3FIEEMEE NS L FiEL
OREMFEEHEEL LT, LDBELL O SRR
AR R SEEOIRHER » Bbh 5 BE£1T VO ILE
| L, EET B EA/NEMFO AT & E RO FEE L
Twa, SEeY DE L7 FQ FisMaEME 10
BOFTTAL»oRD, 1555 ZFOERNESS
BIMsE 4 /b B, pinchegrip @ X 5 2 Bl BHE% 3|
EETEETHS. 6 IFIEFIFOIREEN %, 7
D5 10 AEEE D LD 2 RHRE N 25| & HTIEE
TH3 (Tablel-a), s oDBAPHEIWCRD, H
HEhoFERERCIVES® 10 8 U TFREAMNK
Hohb, g, 77 A NORFMI SN, 8
BOFQBERNTF*F-THES LD FQuEH TR
%, (Tablel-b),

FQ7A M E & L THRHMERMECNT 5, Fi5
EEBEEDRENTRED 1 D LTHEshTaR

Table 1 Finger function Quotient (FQ)
a. FQ subtests

@ pulp pinching test
@ lateral pinching test
@ supination test

@ finger rolling test
® grip test

kinetic function tests

assist hand function

fest ® palm fixation test

(@ lifting control test
controllable function | ® transfer timing test
tests ©® drawing ling test

@ hands co-ordination test

(H.Imada,, et al.; Seikeigeka (orthopedic surgery),
34: 1439-1440, 1983. Japanese)

b. Constituent factors necessary for the estimation
of FQ

participation of assist hand

endurance of hand musculature

degrees of freedom of kineticchain in upper limb
production & transmission of rhythm
separate movement of the finger

eye-hand co-ordination

palmar arch-making

feed-back mechanism of the fingers

PN N

(H.Imada., et al.: Seikeigeka (orthopedic surgery},
34 : 1439-1440, 1983. Japanese)
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Electrical Resistance of the Skin in Peripheral Nerve injuries
—— 2nd report ——

Tetsuo Nakazato, et al.

Department of orthopedic Surgery, Sapporo Clark Hospital

The authors measured elecrical resistance of the skin after nerve repair in traumatic peripheral
nerve injuries. Impedance was significantly increassed in the affected area before treatment. Skin
resistance was decreased gradually with the recovery of sweating after nerve repair. This method

is useful in the assessment of the nerve injuries and the monitoring of nerve recovery.

@ r & (=
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Address for reprints: Tetsuo Nakasato, M. D., Department of Orthopedic Surgery, Sapporo Clark Hospital, 7-6,
11Jo 8Chome, Nishino, Nishiku, Sapporo, Japan.
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Fig. 1 Median nerve complete ruptute.
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Fig. 2 10 months after nerve repair.

Fig. 3 18 months after nerve repair.
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Fig. 5 14 months after nerve repair.
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Fig. 6 Both median and ulnar nerve rupture, 6
months after nerve repair.

Fig. 7 14 months after nerve repair.
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Carpal Tunnel Syndrome caused by Hemangioma
(Report of Two Cases)

Makoto Nakagawa, et al.
Department of Orthopedic Surgery, Nara Prefectural Mimuro Hospital

Carpal tunnel syndrome caused by hemangioma is extremely rare. Only 8 cases have been
reported in the literature. We have treated two cases of carpal tunnel syndrome caused by heman-
gioma which were treated microsurgical dissection.

Case 1. A 48.year-old female became aware of slight muscle atrophy of the thenar eminence with
numbness and pain in the median nerve region of her right hand. There was a small tumor like
hemangioma on the volar aspect of the wrist joint. At operation, the median nerve was constricted
by the carpal ligament and there were small hemangiomas around the nerve and some in the nerve.
Histological diagnosis was cavernous hemangioma. After operation the numbness and pain were
remarkably reduced.

Case 2. A 46-year-old housewife suddenly experienced severe pain and numbness in the median
nerve region of her right hand. Examination revealed swelling and subcutaneous bleeding on the
volar aspect of her right wrist. Four ml dark viscous blood was aspirated by a puncture of the carpal
tunnel. Her pain was decreased by elevating the hand and with elastic bandage. At the diagnosis
of acute carpal tunne] syndrome, operation was done. Opening the carpal ligament revealed a dark
red tumor around the median nerve and viscous bleeding in the carpal tunnel. Histological diagnosis
was capillary hemangioma. After operation her pain disappeared.

In the above two cases, they have no history of trauma and there was no phlebolites revealed on

plain roentgenograms.
Microsurgical
interfering the function of the hand.

FREERBEOREFRRRIBREEOLOEED TH
HLO®EVDH L, MEBEL LD, HFHEOR
EFEEHTL 8FICT &R, bhvbhid, T T
FELIE 1P &S T 2HOMERI & 2 FIREER
Pk REX L, microsurgical EEE ML L TR

dissection is useful to excise hemangioma more radically and precisely not

R 2B OTXHBIEZEE LM THREY 3.

EFIL 48F, ZF. TAT IS TOREE IR
WEFHOLUNREERBTH L, BHREE, 9254
AT DERHEIRICBEOEFESH D, IEPHEFERIC
BT L UM EREEE L. LURBSSHEEL,

Key words : hemangioma, carpal tunnel syndrome, median nerve, microsurgical dissection

Address for reprints: Makoto Nakagawa, M. D., Department of Orthopedic Surgery Nara Prefectural Mimuro
Hospital 531, Sango-cho, Ikoma-gun, Nara 636, Japan.
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FrEEEFCTERRERL . 28H&%D SCV
i 55.4m/s L IEEEEE L, MEER T, FE

Fig. 1 Casel
A. The median nerve is constricted by
the ligament.

B. Hemangiomas are seen in the distal
part of carpal tunnel.

Fig. 2 A. Photomicrograph showing many
vascular cavities. (H-E X 40)

B. The wall of vascular cavities are
lined by one layer of endotherial cells
and numerous red blood cells in the
cavity. (H-E x400)
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EIERCEEEE O vascularity DN A S LTepS, HEES FARC KT 2 VR & EEEOER 2 W 7:, B
g, A-Vyrr bidashnnsot, Bt bm Wiz b, FAEO/NEE»SH D, ZasEFHL, Fé

EE L 2 FIREEEMOR L CHBM614686H R E R OS5 £ CHBEL 72 (Fig. 3).
WEMRIT 72, REAMS T, NBCRMEREET 32 X/NTROE
ErfREearial, AHREBEEREL T, Wnason, ZOBI—[MONEKBEL D), BME
BIBIRERME DA %D RO 575 5 capil-

NN\ SN | o SR
NG N\ P lary hemangioma T# - 7z (Fig. 4). @i, LUK
Nt el e LEMRIEE LT, 2R L b FRIEE I S
- - . <, thoERie b MEBERS Lo, Fh, Hi
. &, = VN Y TEIRERR A SRR D5 TR,
i L ey MEERFOEBOFTRLZLDOO—-DTHS
. - S, FREEGRHOERL L3I HEDOTENT
& ¥ ! J %%, 1966 %&£, Phalen” i3 654 &0 EARE FRBD it
F.' DTHEBE L2 50% LFIZEF T, BZF5<
ig. 3 Case2 .
Photograph showing the hemangioma INBRHIO/REFIL DO L. ZOERFREACM
and viscous bleeding around the EIEEZD BV v, FIREERBEFEL
median nerve. RERERE, bbAsSBILERERD TR, §#Hlic
b v
By g SR
PN

A. (H-E x100) B. (H-E x400)

Fig. 4 Photomicrograph showing numerous vascular cavities lined by one layer of endotherial cells.

Table 1 Case report of hemangioma with carpal tunnel syndrome

! year age sex laterality histotolgy others ‘
Phalen 1966 ‘
Mori* 1975 18 M Lt. cavernous i
Kojima®¥ 1976 19 F Rt. intra neural ‘
Peled® [ 1979 16 F Rt. cavernous intra neural ‘
Petrovici 1980 22 F Lt. cavernous ‘

39 M Rt. cavernous

AsadaV 1982 33 F Lt. : Muffucei’s syndrome
Okunaka® 1984 15 M Rt. cavernous rupture
Tomita® 1985 Case 1
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TERL (Tablel), Zhp®EsNTLRLEILD
BrBbhdy, MEBIMEETEET 2 CEAT
LZEHE TRV L, FIRERNCMEESEFEEL TH
WNE# LRSS 2F MM > ofe 3, HEER%
ET2EsnwizorEzoNd, £, MERE
HREORBGRE RS &, MEA»SRET 2MERIX X
bHTENT, EFHELUAORBHEELEDTHA
EOHREFL IHITH Y, FREERBIELEL DR
2BDATHS, bivbhOER 1 OIMEE i #EE
BRI L T8 D, ER 2 OMmERE I BAR
R FEELI- LD EEbRI.

INEFNFIREEEBORERR SRS 2 &, &
fll 3RBOBEENH D, MEEICL 3HAEHOE
B EEmEEe, FO over use ® hormonal 7%
bbb ozt Ex o5,

FER 2 13vH @ % acute carpal tunnel syndrome
TMEEORRI & 3D DFFEERERE L L
Zzond, EBUOMBEERIERI LI VLILY
%<, MEBOWHE 2T, subclinical I L
rrERE LR B b s,

MM B TH 55, FORMCEEL S
&%, BHIRESELET 25, BEETHY, B
R BT L TORESRESRE LSS L Pk {xw,
bhbho 2 Fiix microsurgical dissection \2 &k D,
FLREYIR LR XD, RIFRERNES
ni:.

B

#E

) mEEW L 2 FREERED 2HleERL, 2

DREREBRERETL I,

2) FOHELZBREL DD, MEE>»ZRCTRT
BDHLE L <, microsurgical dissection 2SED
BETHB.

X 7

1) &EHE— o mEMEC L2, FIREEBREHE-
“Muffucci’s syndrome” O —fE#], hEREEHFE, 26!
1002, 1983,

2) Enzinger, F. M, et al.: Benign tumors and tumor-
like lesions of blood vessels. Soft tissue tumors. C.
V. Mosby, 379-421, 1983.

3) Kojima T., et al.: Haemangioma of the median
nerve causing carpal tunnel syndrome, Hand, 8: 62
-65, 1976.

4 FHR OB fmEEW L SFIREERDO 1D, &
FeotEL, 26 1 1255-1257, 1975,

5) BoEZ i EAERNEE L3 FREERED
140, AEREEREE, 2712257, 1984,

6) Peled, 1, et al.: Hemangioma of the median
nerve, J. Hand Surg., 5: 363-365, 1980.

7) Phalen, G.S.: The Carpal-Tunnel Syndrome. J.
Bone Joint Surg., 48-A: 211-228, 1966.

8) BEHIEKR ft mWEMICLZFREEERBED 1E
B, hEREESEE, 28 11160, 1985,

9 FH M M EEROERMBREL S U MERE
IZ 3 17 5 Microsurgical Approach, HF £, 2:
405-409, 1985,
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Carpal Tunnel Syndrome in male patients.

Shintaro Tachibana, et al.

Department of Orthopaedic Surgery,
Toranomon Hospital.

Fifty-five male cases who had been diagnosed as carpal tunnel syndrome (CTS) clinically and
electrophysiologically since Jan. 1982. were reviewed. The age of onset ranged from 17 to 82 years
old (m: 49.6y.0). The pattern of age distribution showed a peak between 55 and 60 years old.

Cases were classified into 3 groups according to etiological consideration,

Group A : Lesions caused by mainly local factors. These include 8 cases of acute traumatic condi-
tions (sports, occupation), 5 cases of post-traumatic conditions (non-union of scaphoid: 3, Colles’
fracture: 2, and 3 cases of ganglia within carpal tunnel.

Group B: Synovial lesions associated with systemic disease such as chronic hemodialysis (10
cases), rheumatoid arthritis (2), gout (1), multiple myeloma (1).

Group C: Miscellaneous lesions (25 cases).

In group A, all 16 cases showed mild or moderate symptoms in unilateral hand. All 6 patients
younger than 30 years old belonged to acute traumatic conditions, and recovered spontaneously in 5
cases.

In group B, 9 of 14 cases (64%) were symptomatic in bilateral hands. Eighteen of 23 hands (78%)
showed moderate or severe symptoms and 19 of 23 hands were treated surgically.

Histological examination of synovium of flexor tendon sheath and volar carpal ligament showed
amyloid desposition in 16 hands, and gouty synovitis in 1 hands.

Twenty-five cases of group C were compatible with so called idiopathic cases in female CTS
which was 85% of all femalee cases. On the contrary, in male patients only 45.5% of all cases
belonged to this group. In this group, 19 of 25 cases (76%) had associated general illness such as
hypertension, angina pectoris, diabetes mellitus. It seemed that peripheral circulatory disturbance
owing to these associated illness had played a role to cause symptoms of CTS.

FAREEREE (CTS) »&athiciFRL, 2hRaMEflo N OFIRORE? TiE, BLbhiz 1:9.4, il
REFFIENR, FARMCREDCY -7 0355, LWHWY D BRHFHEMTHY, —77, BUFIOFELM S 5
PRHEMTHL I LRBEOREICLDHLEDT, b OFEFY, LEUREXRD s, BECEMEFAD

Key words : carpal tunnel syndrome.
Address for reprints: Shintaro Tachibana. Department of Orthopaedic Surgery, Toranomon hospital, 2-2-2
Toranomon, Minato-ku, Tokyo, Japan.
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HIZDVBTDE & F o lE I {, NEOKERRE
EARET T 5 B CHERIT o 7.

SR E U ERNS, BBF1 57 &£ 1| AU HRE AR
BARKBEEARL £ O, ROPIRKERAR 2T
ZL, BRERCINZ, BREEFHREZITHOFER
BIEER 2SN 55 8ITH 5, —HORESIZATE
FECEHEL TV, FERERVERERE, B
& B THEIE, B, £ FHIBERE £ L Ic#E,
et L7,

b R

- NBIE, RESHE, FHMREEEIC3
BRI L7z (Tablel),

Group A FHEEHHOBFANERSRED FH S5
TeEZONIERT, £0 1% THY, UTD
subgroup 243 sk,

*acute traumatic conditions M DO4ME, —BH
@ overuse IEEH T ZEFTAR—V (TN7, IR,
A2V, A=boSA, RO Yy, GhEOH 1
B kDB LR ER LB EOF O overuse £ E
2ol 2ERNERE LI, Y420 2k ER
BEEO R BEEERBICEHULLESFTH B,

% post traumatic conditions ZFERHEIERD AEEI
EREET, WREREELEMNT, HREEHE
FAfT 341, Colles B 2 % EERL 72,

Kktumor WINHFRERICREL 242 ) 4
L BERT, 2055 150k BREELEICEHH
LTz,

Group B ®BBHEEOELS 2L {HMonT
WS EERBICHEDERT, REIMEETH 10 #, 18
HRIET Y =5 24, BELG, SREEHE1HAO
St TH-o7,

GroupC WbHb W 2 EFEMICHEY T 3 EH T,
Group A, B @ Z & & FFrEY, € BREREERDER S T
WIEBIT 25 fll, £4D 45.5%TH - 7.

BRI AFR20), FEMTHYELEESHIT
Hotz, BEETIIMEEINES 14 Bl 9 (64%) T, B
BIBZ VTN EFETH 72, CETIX 75 Fch 7 s
WRlTH -7z,
DERWEFRHERRBIIZ DB TOESTH B2,
PRI D 39 B 18 Bz FORHR D 3ot M3 B b3 &
nTEh, 2035 8HITIE, TL(APB)=4.5 msec,
SCV (F$5~FBAH) <45m/s TH v, subclinical
CTS ¥ L 7. CEE T subclinical CTS 24 3

E IR 25 B 14 B (56%) &4 o7z (Table2),
cBEMBORFE LT, BEZOWTAEL L,
HEMCENIMMBIBRDBEL S S ShBTRESEDH
EE, TbbRI, HHET, ®if, FwiEsL
T 2ERN 16 B TE2ED 29% TH -7, BERIE
HRIMBEETES DB S F D EROME £, manual
laborer 3 E#ETH Y, ABETIZIN.5%, CETIX

0% TIRIZEFETH -7 (Table3).

ST 1T F LD 82 FFH49.6 F T 55~60
Fiee—rE2RLE.IHICAES NS 30 FRIBOE—
7S TRY, 30 FLUTOEMREE, ABOR
WHNEBITH - 70, CRER 45 F LR CIFRE T A EE %
wL7: (Fig. 1),

CEENEEE R SERICOEL . BT mEE
EQHTHAETOES L TH WL OHE | MIEEE

Table 1 ~Classification due to etiological considera-
" tion
Group A
acute traumatic conditions
posttraumatic conditions
ganglion
Group B
synovial lesion
with systemic disease
Group C
miscellaneous

16 cases

14 cases

25 cases

55 cases

Table 2 affected hand in each group.

group A B E C

bil. 0(+1) 9 7(+7) 16

right 8 5 1 2

left 8 0 7 15
16 14 , 25 55

( ): subclinical

Table 3 occupation in each group

[a [ B C |
manuallaborer | 6 | 0 | 10 | 16(20%)
desk worker 6 5 8 19
retired 2 \ 7| 5| 1
student 21 0| o2
unknown 0 2 2 4

16| 14 | 25 | 55
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CTS in male patients
age distribution

15~ 20~ 25~ 30~ 35~ 40~ 45~ 50~ 55~ 60~ 65~ 70~ 75~ 80~

N=55 '82.1.~

acute traumatic
E' post traumatic
ganglion

[J HD ey

Bl miscellaneous

Fig. 1 CTS in male patients age distribution

IR EBIET (MRC[4]~[2])), HiZEEETDH 2 b
DO, B HEFERTHIBEEILACRD WY
®(MRC[1], [0]), SHIMESITIRERE, FRESE 50%
TEERZ S 1H2KR & RERCERL 2. post-
traumatic condition, # > 7V A > OEFNIZ, B|IE
50%, E 25%, EAE25%TH YD, LI L FM R
17U 72, BRI, BF 22.7%, 1E 47.8%, =AE 30.4%

EEEGIN DR L, 23 BT 19 F 82.6% I FMHTH
7z, CEETIIBE 46.8%, #E 31.3%, EfE 21.9%
T 32 Fh 18 F 6. 2% FMpMThbni, £k LT
&, B 39.4%, iE 38.09%, EE 22.5% T 71 Fd
46 F 64 8% FfiniTb sz (Tabled).

- 46 FOFEMFEF D 33 F W HFEESRESTDA
7o ABEO A FIR3IFENRT ) A v, L FEHTIRY
BOWTFHEESRED . BETREWMEERES
10 B 14 F, £REBHE 1§ 2 F TR, BF
BWEEOT oA FEBRXRDL. E7BERAD 1]
TREREROWE o7 AN EEL 2R 7,
CHETRIFIKEEDT S uf FUEEERD-M3ss
BHLATRIE %, 3FEFREFOWTHEY,
5FEHEBRMBER RO, IFTCREEER
®zdno 7tz (Tableb),

EENEROEL p2BEEXROT, A CEHIZDOW
THREEBORE LT o7 CEHTRBME 7 #, 5l
fiE 160, AW 246, 2 oM ore 16, EiEHg
724 1 B, Leriche fEMREE 1 §DEH 1141 (44%) (s
BEFOMRELYD, ABRTIEZ2H (12.5%) T
BHot, FOM, FERRESH (20%) BE, SRREMD
fE 34 (12%), BISIIE 34 (12%) 2 CEETIH 25

Bl 19 ] (76%) W2 BRIHRER RO, AT
BRSO HFEEERRIZ 16FH 3 (19.3%) &
otz (Table6), ABOFESHBREEEEN SV
DTCHEEFHBEOELL THAER L L CHEH
AR BT - - EHE S EEZIRES I D » T
REORE®T o7, MERROHREEBOSHER
14.7%TEDHMOEEXED 29.4% TH -7z (Table
7.

% =

ARBRBFHNERC L2 D T2P—BETH -
Foo & <A 30 FLUT DERIE & T RMENEE CEAER

Table 4 clinical grade in each group
F}mw A-A[A-P|AG| B C
mild 4 2(2) | 2(2) . 5( 5) | 15( 7) || 28(16)
moderate || 4(1) | 2(2) 11( 8) | 10( 5) || 27(16)
severe ) [ 1) | 706) | 7(6) ] 16(14)
8(1) | 5(5) | 3(3) | 23(19) | 32(18) || 71(46)

Table 5 histological findings (n=33)

A|B|C
amyloid deposition 17 16
ganglion 3| 3
gouty synovitis 1 1
hyalinoid degeneration 41 1 3
synovitis 5 5
n. p. 3 3
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Table 6 associated illness in group A and C

A N=16 C N=25
cardiovascular 1 202.5%) 11(44.0%)
D. M. 1= 5(20%)
gout, hyperuricemia 1 — _‘ 3
hyperlipidemia = 3
others i 1 ' 1
3(19.3%) 19(76%)

Table 7 Associated illness

CMR lrr;?lL%ES;FS (miscel
n=34 n=25
Cardiovascular 5(14.7%) 11(44%)
hypertension 3 7
angina 2 1
arythmia 1 2
MS 1 Leriche 1
CHF 1
DM. 3(8.8%) 5(20%)
Gout. hyperuricemia — 3(12%)

Hyperlipddemia 1(2.9%) 3(12%)
Asthma etc. 2 Hyperthyroidism 1

10(29.4%) 19(76%)

| e —— —

B —PlrREEENCERR L, Ihe DERIZ
B & A —EBEOBROBRCFHEES ORI L 5
EESRAEEz ehie, MEROER, ¥4
YiE, FRESBOFAR I ZEENTREEZ 5N
7z,
BEEIHEERLESZELD I BT CREREIATL
B EFERICEY, WIRER, BEFSS  FeNE
BTN IERNARIBSTH -7z, HBEL, BEA
WEC L BFRENTOEESTREE L 5N,
CEEZ, HBIOBREMECAL T 2ERTH 2 0L
HD 45.5%TH D, ZEFNCLLL BHEEI T A s ho
R, 2BNEROHLLRERNE LS,
ZDOBEORERIE 45 FLRIZEFF L, DIERARDEHE
LHERF L CRBERICEE S T T HREOSHE
BEM Tz,
INSOHAFEBRIEMTCCTS DREREE 2 210

BEEDHBHH, IHICLDERS LK BREEREE
BREOFERL LTRSS »OBREERILTHREHD
LEbhnb, BREUFIREERFETCEIERE LT car-
pal tunnel stenosis OFEIRBENTE DY, Ih
AMERREL, R D o ¥ E ORBEREREOREL
SMbOERERERT 2D BbhaY, OBR
B, EREREECEREHRES L EULRELE
bhd, WHBITYH, B, BARR &R E Y wE
BEOEEObD LD b, ZHIHE) RIBERRED
EAPERERCESL TR0 L EbAS,

3 & )

B0 57 S LARE W ARER L 7 B FREEIREE 55 Bl
oWT, B, £25HREY b LI 3BCAELT
WA L7, BHEATRBFEMCIELE T 5 ERE 25 6]
45.5% £ BRI ELL, i<, SBRHREE, &<
LERROEBHENS O 572,

pd [y

1) Dekel, S, et al.: Primary carpal stenosis as a
cause of “iddiopathic” carpal tunnel syndrome.
Lancet, 2: 1024, 1979.

2) SXRECM YR BY L FREEEHEROR
. BFEEEE 1:0126-129, 1984,

3) Sunderland, S.,: Nerves and Nerve Iujuries. 2nd
ed. Chunchill Livingstone Edinburgh. London and
New York, 711-727, 1978.

g M EEERRFERAR FHIAIE

HREERE LT, BEEO LD LHESNIERT
i, BRSO XD 28fE, ERIEREH o0
DOTLEI >, A= AR ERBERLH >72AT
L&D,

5 % ROFIRBERER B SITRETARAR

BREEw L 2 BMIMEORE0E 2 5 niERIE, K
I, HB#ET, @iz TH508, 0L LFHEE
OEBRFER L & o fe I DB TIREEF L TRy,

BERE, T — b4 X DFELEFIZE 1HS
555, AMSMBCSELL, wIhbEHEcEEL
TEHELTHROT, BEIMETEZ W EELT,
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Follow-up Study of Severe Carpal Tunnel Syndrome Treated by Division
of the Transverse Carpal Ligament

Takahiro Suzuki, et al.
Department of Orthopaedic Surgery, Nihon University School of Medicine

Thirty-five hands (thirty-two patients) had a release of the carpal tunnel without internal
neurolysis for severe carpal tunnel syndrome. All of the hands had increased values for two-point

discrimination or thenar atrophy, or both.

Twenty (95 per cent) of the twenty-one hands that had increased values for two-point discrimi-
nation had normal values at follow-up. Elghteen (90 per cent) of the twenty hands that had weakness
of the thenar muscles (grade-3 strength or less) regained grade-4 or 5 strength. Seventeen (49 per
cent) of the thirty-five hands that had thenar atrophy regained normal muscle bulk. Thirty-four (98
per cent) of the thirty-five hands had complete resolution of numbness in the distribution of the

median nerve.

As the majority of patients improved significantly, this study demonstrated frequent benefit from

transverse carpal ligament release even in the presence of fixed neurologic deficit in severe carpal

tunnel syndrome.

@ L & (=

FREEMRBREOBFEHIOMBERLL L, L1 LR
ThweahTws, $Abhbhid, HFREEY)
BEWT D &% Fi1T L e RE O BEFIOMEZ B DT
#Et+ 5 & & HiZ, internal neurolysis DL EfE D
WTHEBERMZ O THRET 5,

Xt %

FEI3BF 6 HLVIBME2EI A ETOH 24 £/
i, bbb SRR L 7 FIRE LR 352 41 (495
F) THH, SEHIEZOP THFARAE M D 4
AT AFED 162 FD 5 L BEHID 32 4] (35 F) %

HRE LT

I OCHEER L U7 B, ZSEBIEH 7 mm B
LFCBERGERIFEELOLEEEL LD, B
VR BHEREOHDOESFIE L, BOBD21F& 14
FThHoi.

B, BIEREEHE DR E L, Gelberman & D 33§
EBEBIEROFEFER b O 5 PEE, BMOFED S
NabDEBEE L.

EFIORNRE, FHLIBI1FE, L3 FHE &
Bhid 20 ¥ 5 68 F, FEI49.7FTH Y, MERBREMN
MlITRE 1 ERk 10 %, TEIET, s DERI
DVT, ZTAMAE, BEERG I L ICESENES

(APB) OB NIPHERORBEOEE, o5ty

Key words : carpal tunnel syndrome, internal neurolysis, entrapment neuropathy
Address for reprints: Takahiro Suzuki, M. D., Department of Orthopaedic Surgery, Surugadai Nihon University
Hospital, 1-8-13 Kandasurugadai, Chiyoda-ku, Tokyo 101, Japan.
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VROEBHZELEESbRE L 1,
w8, MkiHhE, AEBEErRIRCEED S
B, WINHE—REK L DiTbhl,

& E S

1) Paper clip 2 & 3 — S35 H &, 877 mm LA
FTOBREEEFRL TV 21FD S B, 20 F (95%) »8
MieSE 3B, RE 1848 (FHW5.95A) TER
BB L T2, HTHTEHE & BE M OBG s B2 &,
TR 7~10mm @ Fair THo72 10 FB5F394.75
B, 11~15mm @ Poor ® 4 F»34.55 B £ EDHE
WEEDZ 3w, 16 mm LIEd Protective @ 6
FTCRFEH»AR LA »RBAMEEL &

(Table1),

2) FHEREBOMAE, WHESWEHOE >72<
Tedpo fe S 0> OEFILEFDD B 14F (87%)
B8, M 12, AMA (F99.64 B) T (4> bk
EEL, WEIEEI<C1>~3>Depn 125 BK (F
#9535 8) T <4y BllkEe o7 (Table?2),

3) BHEMBOZFCHEL TR, BEEHL 16 F0
55, iikEeLEEIELNILLDESF (31%)
LT EY, BB ELZEROEN 2045 B LR
HEEBLE. Lal, TEEHEGATROFOS
LbREEEN12F (63%) b, T DML FEiy
13.3» ATH o7 (Tabled).

4 BEERKELITOYEVRIEBFFMUF

(98%) #324» BLA (FH5.5% A) THEL T
3,

Table 1 Time to complete resolution of elevated
two-point discrimination (twenty hands)
(No. of hands)
PreoperanQve 0-2 mos.|2-4 mos. |4-6 mos. 60;%;_ mean
Fair
(7-10 mmy), 4 2 3 1 4.7 mos.
10 hands
Poor
(11-15 mm), 2 1 0 1 4.5mos.
4 hands
Protective
(>15 mm), 0 1 2 3 8.8 mos.
6 hands

Table 2 Time to complete resolution of thenar
muscle strength (eighteen hands) (No. of

hands)
gprrsggerative 0-3mos. | 3-6 mos. [6-12mos.| mean
0
14 hands ‘ 1 4 9 9.6 mos.
1~3
3 0 1 5.3 mos.
4 hands
I §

Table 3 Time to complete resolution of thenar
muscle atrophy (seventeen hands) (No. of
hands)

T T s

Preoper- ) 1

ative 0-6 6-12 | 12-18 | 18-24 | over | ...

atrophy mos. | mos. | mos. | mos. |24 mos.

4'- T

Moderate, 13.3

12 hands 8 1 1 ! I 1 s

Severe, 2.4

5 hands 0 J 1 1 3 J 0 1 mos.

&1 =

ZAEAE R, MR Tom U EOREEERL T
722l FD 55, 20F (95%) BMHEELLTEY

(Table 4), FHEERBH N LAHET <3> UTERLT
Wi 20FD S B, 18 F (90%) »fiE <4> LLEWE
BLEBREOWERE STV,

— 77, BHEIREG O E4E L ATRET 35 F 2Bl hEE 2w
LIZEEDEFENTO N, D55 17F 49%) &
FEREENFE SN, 18F B1%) WIIBENER
L7: (Table5),

Lo L, MO BIERHER L HHoBREE2 &,
BEOEEIEET2 I6FD 55 2FEL8HH (4,
4F 5> THHZ D OCBHELHIBEEE->TY
Bk +a5Hn, ADL EXEBOR WL D0ME» 1.

1973 &, Curtis 5" 23R L /- FIREEREEEE

Table 4  Values for two-point discrimination

(thirty-five hands) (No. of hands)

Preoperative Postoperative
Normal {0-6 mm) 14 34
Fair (7-10 mm) 11 1
Poor (11-15 mm) 4 0
Protective (> 15 mm) 6 0
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Table 5 Thenar muscle atrophy (thirty-five hands)
(No. of hands)

[ Preoperative \ Postoperative

1
None 0 ‘ 17 |
Mild 0 16
Moderate 19 0
Severe 16 ‘ 2 ]

1237 % internal neurolysis DFIRICHL T, &2 %
X g @ ERATERY, AE, Gelberman?
Lowry 5% I2 & D BMFRBBWHO A DL inter-
nal neurolysis % /il 2 7- 8% & DERRAGH O LB 2T D
N, ERHPICETOECBEOEN LI e B8bokD
THRESN TS,

4@, Gelberman % Lowry & DEFIEEL D ix 2 »
CEEBEFOSVABRIIC bbb ST, EFRY
HYEERO AT MEBRBEREEDDOTREFTH>
7z, Thibb, BEREUEYEMNOS TS, WMEIRD
SN HEESEEDRIE N, Gelberman ® Lowry
SORERUEIC X, ADL L4 FTEOLWIEE L&D
WEDWL LD TH o, LiehoT, ZOLIRE
BTy, WFEIRWETIBEMNICEZ T internal neur-
olysis 2Nz 2 LEHIED 2\ Z LaiRE L),

¥ & &

1) EREERMELEAIC N URERERETIEA D
HEIT o7 35 FOMERBI DL TREL 72,

2) B, FHERBES, YCrEICELT
i, MEBEOLCEENELINT.

3) BHERBOEHERVLRCEEL 0, HHA
ADL FXBonuBECEEL Tk,

4) DI EO#R XY internal neurolysis # B2 T
Mz 5HBORWI EMNREEINT,

X [

1) Curtis, R.M,, et al.: Internal Neurolysis as an
Adjunct to the Treatment of the Carpal-Tunnel
Syndrome. J. Bone Joint Surg., 55-A : 733-740, 1973.

2) Gelberman, R. H., et al.: Results of Treatment of
Severe Carpal-Tunnel Syndrome without Internal
Neurolysis of the Median Nerve. J. Bone Joint
Surg., 69-A : 896-903, 1987.
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Peripheral Nerve Disorder in Patients
on Intermittent Haemodialysis.

Akihiko Asami, et al.
Division of Orthopaedic Surgery, Saga Medical School

Peripheral nerve disorder, especially carpal tunnel syndrome is often seen in patients on intermit-
tent haemodialysis. It’s cause is identified as 8,-microglobulin. Relationship between serum level of
B.-microglobulin and peripheral nerve or circulatory disorder in 32 patients 64 hands was investigated
in this study.

Result was as follows:

1. Serum level of B,-microglobulin showed a tendency to increase, as the period of haemodialysis
was long.

2. Median sensory nerve terminal latency was delayed in 56 out of 64 hands (89.1%), though ulnar
sensory nerve terminal latency and both of the sensory nerve conduction velocity were within normal
limit.

3. There were no statistical significance between serum level of £,-microglobulin and circulatory
disorder of hand and finger.

4. We concluded that we could foreknow occurrence of peripheral nerve disorder, especially

103-106, 1988

carpal tunnel syndrome, by measurement of serum level of §,-microglobulin.

T L & (=

RPMKBENTBEOREEEESE, ¢ CFREE
EBEDF A X, 1975 £ Warren 54 DIRE LUK &K
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Key words : peripheral nerve disorder, carpal tunnel syndrome, haemodialysis, B,-microglobulin, circulatory

disorder.
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EBLUZ0RMNEBEROUER SV T v 7 HBHHE
N-2000C # 4 %A L, T XTHITHAETE
APz, Gy v M- FEY v v R ENR
OB THEMBEERE S L U % DFEAEEOFY
i, [FHXM, BERE2ELL, SS5CmERCSB
A EWERTERIT 2,

£/, ¥y—%F7 574~ (BRBR=FKHy—=xt
v—#—6T66), v FRAE7 7 74— (MEDA
SONICS STRAIN GAUGE PLETHYSMOGRAPH
MODEL SPG16) it & 2 FHROBERRERR L v v
v MEeFEY v v b RIBNC R ETFRILLEARE 21T o .
DLEOWHEE TR, SR 23C, BF 0% DATR
BERATHIL, 2o NREBEFOMSF -7 0
o7 CBERAIEL, RKEMEEES L UFERR
R & oD B R ARET L7z,

# R

1. MEEREEHERS L UFORMEBRE v
b@%@ﬁ

EF MM R, > v M4.1720.57
msec(X+Standard Devition), FE¥ » > Ml 4.14+
0.61msec, FHMEMECEHEE R, v M
59.10+4.07 m/s, 3E v > b1 58.47+4.83 m/s, R
BRI ERAIEENE, v v > M1 2.71+£0.74 msec,
JEV v v M 2.60+0.71 msec, REMEAEEYEH
BEPRETRER, ¥+ > MRI59.59£7.35m/s, FE> +
> MMRI58.71+6.60 m/s, R-EHEFHEFEHE N
EHAMER, vy > M 150.36+7.32m/s, FEY v v h B
51.36£7.60m/s TH D, ¥* > MUlLFEY v A
BRI W TR OFEEC BT ENERER T
Honigmot: (Tablel),

Lo L, EFHERREEMERL 3.5msec Ll E%
FLIZL DR 64 Fh 56 F, R9.1% e BELRD N
1z,

2. BWELMEF L-270707) JBEORE

s

-7 7a07) v EER, 32.3~75.8 mg/
1, %49 51. 1 mg/1(IEE 2.0 mg/l LAITF)Y T2flEEs
mL7, BEELMF &-37nru7 ) Y BELD
I I AT MAERERR IR ED o e o 1208, BT
BEHEL ZBIFrMP L-3 7070 ) VIRERLE
BT stEmsb o7 (Fig 1),

3. FHEERRELMG g-37usu7) L BE

BLUY v MilE OBEEN

i

B

Table 1 Comparison of sensory nerve terminal
latency and conduction velocity of median
and ulnar nerve between shunt side and
non-shunt side. X + S.D. (X : Mean Value,
S.D.: Standard Deviation)

shunt side non-shunt side

Median Nerve TL 4.17+0.57 4.14+0.61 msec
SCvV 59.1014.07 | 58.47+4.83 m/s

Ulnar Nerve TL 2.71£0.74 2.60+0.71 msec
SCV-1 59.59+7.35 | 58.71+6.60 m/s

SCv-2 50.36£7.32 | 51.36+7.60 m/s

TL : Terminal Latency

SCV : Sensory Nerve Conduction Velocity
SCV-1: Below Elbow-Wrist SCV
SCV-2: Above Elbow-Below Elbow SCV

mg/[l
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60]

40

30

[ — :
o 5

r=0.19

T
10 years

Fig. 1 Relationship between serum level of f£,-
the period of
Vertical and horizontal
scale are serum level of f,-microglobulin
and the period of haemodialysis, respec-
tively. Significant collelation r=0.19.

microglobulin and

haemodialysis.
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BoTMP B-2707a7) Y BEN ERT AIES
M0, LrLEFHE - REMBEMNEGEEERE
EiicH D, EFHREAERMERO A 5F R
ELTWw/ Tabb, EPHMRMEEMEEOER
W, B-3zurar) ESKREMRCBEYEEB X
LD TRE L, FIREOEIENEES s
TEFELTHLIHDEEZ TS, TEeY R, 730
AREATHS f-i2ws7o7 ) rBdas—r 48
B Z b THEWEMES L D2 L 2B T 50
bbbt -3 27a7u7) v EGREE, BFER
WA, ERIFEREELSCHEL, BEES S0
FICEFHRICEEEBLIFLTHE3D TR VAL
EzTn5b,

B-2rurzuo7) YIEEDOSRES, BORAEAR
THESND D, BRLBECREHEDET L
oo CHFVRAUBERT LI Lk b, Z0sk
PICEREL T3 7 —7 U BEAOEORIIME & FIRE
OHSE L DORME & BFERE > TFIREERBE 25 42
Tr#gansz (Fig2).

i, BT2BE BT 2 FIREEREELB KRS
FEEE, f-27 707 ) v L OBERR DR
ELHEDBVEEZ SN, FOHBEHEAEZE,

—F, BRIKEEAD L, REBOBITIELIMER
BOETZ 6 CRIMMOET A& 60, HEREDH
BEFMEBLIV -7 ur) on CESFYE
HNEEFRBIMECHL CTHLLOBEL B XIFL Ty

Renal Function *

accumulation of f,- microglobulin

\

amyloid fibrosis

\

affinity for collagen fiber

\

Carpal Tunnel Syndrome

Fig. 2 Occurrence mechanism of carpal tunnel
syndrome in patients on intermittent
haemodialysis
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Electrophysiological Diagnosis of Carpal Tunnel Syndrome

Tomoko Manzai, et al.
Department of Orthopaedic Surgery, Nagoya City University Medical School

Eighty-eight hands of 70 patients were diagnosed as carpal tunnel syndrome by electro-
physiological examination. All the values of sensory nerve conduction velocity (SCV) were slower
than those of normal subjects. Twenty-five per cents of the hands revealed normal levels in sensory
nerve action potential (SAP) of digit III. There were good correlation between the values of SCV and
those of SAP. Twenty two per cents of the hands were within normal level in terminal latency (TL),
but the compound muscle action potentials (MAP) could not be recorded at ten hands. Sixty six per
cents of the hands were within normal range of MAP. So there were wide distribution in the degree
of motor nerve disturbance. There were good correlation between the values of TL and those of
MAP. The degree of sensory disturbance did not correspond with SCV and SAP, but the degree of
motor disturbance almost corresponded with TL and MAP.

These results revealed that SCV is a good parameter in the diagnosis of carpal tunnel syndrome.
Furthermore, the measurement of SAP offer the good information about the degree of sensory

disturbance.
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FIREEMRIEE 7 OHEFNIC BV THERFFRE D 4
TESHBHATEETH 5 53, FEHTUFCTFEREHEE &
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Key words : carpal tunnel syndrome, sensory nerve conduction velocity, sensory nerve action potential, clinical

findings
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# x
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Lo, EFIEEY & DEE L Tuw7-(Fig. 1), e
FHAFI L D D EEIENE 2 AWML T2H, —&
DERILBEE] & [ 2 %R L7, SAPIZE 15T
13 25%, 8 318 Tid X% DFEFINEHBHAANTH - 7
(Fig. 2), ZhiztEEE» demyelination O & & &
zZohlh, EE@EECESEN AL H -7z, F
7z, SCV & SAP L oRlizid, r=0.7908, P<0.01 &
iSRS stz (Fig.3).
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0.5339, p<0.01 THEMED Sz, L L SCV A5
30m/s LT Tt TLIEDBIELSE L, 25 0IEME
O EHTERED S h iz,

HEEEDRE - SCV, SAP 2R T4 % KRR
RTEUEEOMEEBESRL Th, SCV, SAP ik
KERENZD S, MEBEOBEKAR L SCV,
SAP 3L b —B L h o7z (Fig. 5). % BRIE
BD SCV, SAP 2 RTEFOFTREL SBEZ T
O, 4, BEA, BElre, AEETOREL
OBE L RET LTz, £ OMEBRW ST,

HRHENEH O L, TL, MAP r 0BF %2R T
HDE, HHMET T 51 oh TL OE4E-MAP 01E
TS e h, HMEEEHABKTR & ERQERY
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Fig. 4 Distribution of motor nerve conduction
velocity

left : terminal latency from wrist to M. abductor
pollicis brevis

right: amplitude of muscle action potential in M.
abductor pollicis brevis
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Nerve Conduction Study for Localized Nerve Lesion
in Carpal Tunnel Syndrome

Takeshi Handa, et al.
Department of Orthopaedic Surgery, Tohoku University School of Medicine

Twenty-five patients suffering from carpal tunnel syndrome and sixteen normal subjects were
examined by means of nerve conduction study. The compound muscle action potentials (CMAPs)
and sensory nerve action potentials (SNAPs) were recorded by so-called the “inching technique”,
changing the points of stimulation on the nerve. The CMAPs and SNAPs were then analyzed with
respect to conduction time, amplitude, duration and the extent of dispersion. In most patients of
carpal tunnel syndrome, the dominant conduction delay in SNAPs was localized at distal level to the
distal wrist crease. As for SNAPs, the “inching techniqe” was founded to be of great value in
diagnosis of the precise localization of affection to the nerve. On the other hand, in CMAPs,
dominant slowing was observed at distal level to the distal wrist crease even in normal subjects.
Therefore the CMAPs analysis by so-called the “inching technique” may be misleading and have little

diagnostic value in carpal tunnel syndrome.
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B3 EARESEBL T, FBRBEEREREEZ LT
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Viking, Medelec MS-6 S5 BT TRk L /2, T b b,
F{AFEAET 4R (distal wrist crease) L~ i % B HE
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L7z, #EErsRiiz CMAP Tt onset » & RIKHIC

Key words : inching technique, nerve conduction test, carpal tunnel syndrome
Address for reprints: Takeshi Handa, M. D., Department of Orthopaedic Surgery, Tohoku University School of
Medicine, 1-1 Seiryo-machi, Sendai 980, Japan.
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Fig. 1 Normal Case No.l. Location of conduc-
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Fig. 2 Normal Case No.2. Conduction time in
SNAPs is almost equal.

PRSI BB S OSR ALY S UL R B 1 Lz hS - THY
L Tz (Fig. 2).

2) BEEHSNAP CREBEZW ST 3 lom
BEORX M ORERMOFHE 0.15~0.22 msec D #
Blichn, —AEERFEZIRATYH 0.1l msec THbH
IBE—EHECH -7 (Fig. 3-A). g7E—-X/1
cm B O G EERE G XE (—6~-5) #0.204+0.07
msec (F¥+BHERZE), XA (—5~—4) #30.20+
0.08 msec, X (—4~—3) #30.19+0.08 msec, X
B (—3~—2]) #80.17%+0.08 msec, X (—2~—1)
#30.17x0.08 msec, X & [—1~0) #50.194+0.07
msec, X (0~+1) #50.19+0.07 mseec, XM (+
1~+2) »30.17+0.08 msec, X fl (+2~43) »
0.174+0.08 msec, X (+3~+4)»50.17+0.07 msec
THD, £XHEH 0.18+0.08 msec & iFIFH—
aNb I L pHEFR s (Fig 3-B).

3) HEEHSNAP TRERBEBCBIZRED
B L CERERZEZ 19~104 2V 8 LU 2.7~15 ¢
VTHot, FHREREEMTIES DEMKRE L,
R AREE CREBRE (EEFE/FHYX100%)
11~34% L RIS SRIDIE 5 D E K E D o7z, KEY
E TIRFRB RIS SEALD SUIC R B LTzt >
TRY T 2EEBRE s (Fig. 4-A), & 2R—#l
HTO SNAP ORI & (—6) 2355+ 14 oV (g +
EHEEE), & (—5) 2959+24 uV, & (—4) #3855+
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Fig. 3 Conduction time in SNAPs in twenty-three
normal nerves. Conduction time is almost
equal.

24 4V, £ (—3) H355£24 4V, R (—2) »351%21 «
V, & (—1) 54222 4V, & (0) #346+18 1V, &
(+1) 4544219 1V, & (+2) 2342417 pV, & [+
3) 2 42%16 ¢V, A (+4) D 42+17 uV L RIS
B BRI B Ul AS - TIRIB I BA 2 R
R sn7: (Fig 4-B).

4) BEEZEHSNAP CREBREB BT 3 FHER
RIDOFEH B L UEHERZ 1 0.91~1.6 msec B8 £ ¥
0.017~0.28 msec TdH - Fz. FHYRIFR W L& L &
BEEEOESDXI/NE L, FLEREZTRES
TREL 2~ 14% L RIBWC IR LU TRIBURM D S D & 3
INE ot BREETCRERSEMIEES RIS
SR D Lichio CHINT 2 AL R sh 7
(Fig. 5-A), % 7:[A—Hlg S TORFEREZ, S(-6)
31.0%0.18 msec (FH+EHAFE), A (—5) »8
1.1+0.19msec, & (—4)#51.1£0.21 msec, &= [—
3) #51.1x0.21 msec, & (—2) #51.2+0.22 msec,
A(—1)»51.2£0.21 msec, #A(0)5%1.2+0.22 msec,
A (+1) #51.2+0.21msec, & (+2) »81.2+0.22

140
1 ZOJ—

100

80+

601

AMPLITUDE (V)

40+

>

[+
~6 -5 -4 -3 -2 -1 0 +1 +2 +3 +4
SITE OF STIMULATION

AMPLITUDE (1V)

w

-6 -5 -4 -3 -2 -1 0 +1 +2 +3 4
SITE OF STIMULATION

Fig. 4 Amplitude in SNAPs in twenty-three nor-

mal nerves. Amplitude decreases from
distal site to proximal site.

msec, f(+3)#51.3+0.22msec, m (+4)431.3%=
0.23 msec & RIS HPEALD SRR BT Lizhi>
TR 0T 2 fEMAS R 5 vz (Fig. 5-B),

. CTS oREH% 2 HIDRER.

1 fERL : 31, Zoft. SNAP ClRM(—3~-
2] 1.36 msec & (ZARFRIDOBEN R & iz, IRIEX
X (—4~-3) £ LTEEBRont. iR
P RIS A AE AL o ST A B2 L7 hs - THEINL
TR (-3~-2) T &L Twi: (Fig.
6).

2) EHI2 157, . SNAP CRERM(—3~—
2) T 1.62 msec F{mEREOBESR SNz, REIZ
XA (—4~-3) 2L LTEENE SN, B
fHix SNAP @ onset B X U positive peak »AEFT
HElTa b o (Fig 7).

V. wizCTS 25 % 28 T IZ DL TR B,

1) CTSSNAPW 1cmBOX B O & EEER
0.5msec U EDBREERF L B L 7. CHEHEEDE
HErRLO 28HER20METHD, KB (-
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Fig. 5 Duration in SNAPs in twenty-three nor-
mal nerves. Duration increases from distal
site to proximal site.

3~—2) 2 10 MR, XM (—2~—1) » 2 4iE, [XR
(—4~—3) H 2%, XA (—1~0) 2324, K
Ml=3~—1)2 2 &, ZOMORMI 2HETH >
fo. BBD 8 HRBIIERRANCHET LIERITH D 4%
RKE2DSNAPHE SR L oTe EMTHo7:
(Fig. 8).

-1 =

BEEHSNAP O 1cm BOEERMI —ETH
ZoxL, BEEHECMAPDODZhIZKE{ B D
NRE—hRLT, DEDEEEHCMAP D lcm &
DEERBMEEME (—2~-1), KM (-3~-2), X
M (—4~=3) OL TP ORM TEERRGORIEL
RBoh, TORML VEMNTE 1lem BORKMOEE
RN 0 WK 2 RRPR o, ZOHEFIE
impulse D{EENTE—ICLE 278 Tkl { B
#® motor nerve DFE{T LOMBED & L BRRL I,
¥ 7220 sensory nerve HFEREAEI~FE~fE L IZIFE
BWETE 2 501 LT motor nerve DFEfTI}
variation 12% % b O DBEFAREH L NV LITF T sen-
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Fig. 6 CTS Case No.1. Location of conduction
delay in SNAPs is between [—3~-2),
where duration abruptly changed. Ampli-
tude abruptly changed between ([—4~—
3).
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Fig. 7 CTS Case No.2. Location of conduction
delay in SNAPs is between (—3~-2).
Amplitude abruptly changed between (—4
~=3].

sory nerve & b EENCEH T 5ETEE S, F0
T: DEFREE L~V L D EATid motor nerve (%
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-8 =5 —4 -3 =2 -1 0 41 +2 +3 +4 +5
pram—
pam—
—
pmm—
— -
— —
0 distal wrist crease
+ proximal

— distal
Fig. 8 Location where conduction time most
delayed.

FE =N T FAEHPEERR S nERRICHEE 2
haeEzZ6N5, £ Fig. 1 TRIBGEDI +H4 o —
lETOFERBV ERBAN 2056 F TOER
BRI > T2 L3 BOEBORENRELR -
TndZEEFRBRTLHDTH5. LIzds-> T CMAP
DB OBIEW £ 5 CTS O BESAI 2k i3 RE
NhiHrEEZLND,

#EEBESNAP T 1 ecm B0 X E O & BRI
2R 0.18+0.08 msec (T HEHEIRE) TH VI
F—FHEICH DEROBE L —BLIZ, laniE
DX D EERRA 0.5 msec L BB Rftd b
b DOZIEREL false positive Bl @S T7- 00
EVLWHDTHDY false negative flx L DA< 33
JzHid 0.5 msec X D/INEWBERBETRIER L E
Ez ohl, $EEERSNAP ORI S8
B S 2 LS > TEA T 5 ERR S
M, —HEHGRRIEM D SUIfIc R 2 Lebi» T
W 2 Ems R 6 s, Zhid Kimura® ok -
T & LT\ % physiological dispersion (Z+H% 4
B3bDrEZ 5N, CTSSNAP Ti} 1 cm BOXRE
DEERFMOBEG XM (—3~-2) W< Ranr
2, ZOEMLIFHEFAREFORMOBMIACHET 2 &
WREINT, £ I OBRRIEFMERE L 2 Edag
DRI HBRGBLCE SN LSRG T 5
borEZsNT.

& &

FIREEIREE 25 ) 28 1A%, (EH EHE 16§ 23 g
WL T inching ¥ & D HAHEESEN, OESE
EBEN R LERATEIT o . FIREEREY
HIRZERIC R 2 BRESKIIEESR T 5 inch-
ing ZRTATEETH %28, EREETHE >R Y
<E[EEMDSH B,

X [
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= HRAFERAR RF B
XEGHEIGEE L TV 2 8 FMATR L —BL T
Vi,

m % FALRFEEAR KR B

SERE L e FAREERBET X TEFML LY T
v, FML T AERN TR, GHEREOELED
MR & DBAMEDER RIS =BT 2 b Ronrz,

H M HEZHRER ) R
A vFr7ORBERMABIZTIH T L
APB DA TR, HOEBMEMLO>TL b0, FF
OFEfsnHE LN TLEW, TLEFHEL Z 20D TT

9, REQEBRR T V2RBTL X ),

b L, Intrinsic BEZ-TWwiELio MED
latency Wi A v F v B EHES OO TR W
DTL & D2,

| % RARFERNE RE ]
CMAP CidBE ZH BT Y distal wrist
crease DREMUIW BT LEOGHBROEBENT >N
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50T, CMAP it & 3 REREBLZHE EME 1 H
%, SNAP TR {EEMMMTIE—EREIC 52 O TE
HESRIDBE A & 2 I L L TR RTELM i b a]
frEbNnD,

H M ROFYEL  SITEHALR
@ #ikic NCV 28I LT, MEmE R 2
ESlE 55 p», BESMIORE LS BH%E & ERK
BICITH & 0 bEEHE BV E T4

® TOFECLIMANCEEORLEIEETES
B, B, ey 7V A v OFEER EEFHT
X5,

m & FALRERRAR RHE il
@ WFREEZHTULBIED D 725, MEIAR
HTERATT 5 2 £ & D INETCRAEMSRETE 5

- 1t

BnH<RonE L,

@ SEMESLAFIREERBETR, TTERY
THH, ganglion 2 X L 2 b Did e d 7>, BIEIER
& U7z T B R B R E 713, ganglion, foreign body
AR granulation & & % & O TR ATHIHREE N2 F
AT &,

g M BAKEREAR £k %Hih
inching ¥, HERETNVN—F VY HETLED
»

| % RALREEREAR RE Al

HFL b —F VLB TI R L, Inching i
TRESL 2 FHIT 5 2 & & 0 ik FRTEE
Bbhad,
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A Clinical Study of Surgical Treatment
for Carpal Tunnel Syndrome

Hitoshi Yamashita, et al.
Department of Orthopaedic Surgery, Hyougo College of Medicine

Assessment of short-term results of surgery on the palm alone by skin incision in 49 hands of 39
patients with carpal tunnel syndrome.

The subjects were 3 male patients (4 hands) and 36 female patients (45 hands) with a mean age
of 50.9 years; there were 21 cases of the right hand, 8 cases of the left hand and 10 cases of both
hands. The duration between the onset of illness and surgical intervention was an average of 16.4
months, and the follow-up period an average of 9.5 months.

Surgery was indicated for the cases of muscular atrophy, terminal latency of 5 msec or above or
marked reduction of S.C. V.

The surgical mode involved separation of the transverse carpal ligament to the ulnar side by skin
incision on the palm alone which did not go over the palmar wrist crease.

In these cases, assessment was made of Tinel’s-like sign, Phalen sign, sensory disturbance and
muscular atrophyic findings as well as electromyograms and nerve conduction velocity.

Depression on the median nerve occurred primarily in the anatomical thickest region 1/3 distal
of the transverse carpal ligament, and this region was thought to be an entrapment point.

Based on these results, even the present skin incision was sufficient to remove pressure and of low
risk for complications in terms of subjective/objective findings and electrophysiological examination.

DFEAM V/3OMAUCROSNZ I EMBIEEAETDHY,

BERE BEFRAFOTRM I, BUBEMFEERELL L
FAREREREEIE, entrapment neuropaty @ —D k FEMOADRYC TR THD LEL TS, S
LTHEN L AONIREBTHD, FHETIHS 2O RYIC TFEA R AT L7 39 B 49 Fiz D THE
R SILE
FIRER, FIRELEFERTCEINTEY, & )
FIREWOEL I B EBFRRAEHEET 5 (Fig. Ef oA R
D). FHOBIC ERMEOERR, L CEFRES FEXE29FHS5 2T ETOFYS0.9FT, B 34

Key words : carpal tunnel syndrome, operative treatment, skin incision, transverse carpal ligament
Address for reprints: Hitoshi Yamashita, M. D., Department of Orthopaedic Surgery, Hyogo College of Medi-
cine, 1-1, Mukogawa-cho, Nishinomiya-shi, Hyogo, Japan.
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TRANSUERSE £
CARPAL L1G. 38!

Fig. 1 Skin incision.

(4F) 368 45F) U EEHcS,n T,
EARITA 21 B4 8 Gl 10 61, FEAIB] b
Bz, BE»SFME COMEIE, 12 Ans 3
FE8vATFHI6A»ATHY, 20> ¥H35 2 H
DAKZZL Twd, Fiie s AER: ToOMME,
¥#99.55 A TH o1z,

RAE, EFFO 446 F, Colles’ HiFEs & UFE
BABO2H2F053H0, Zhllsto 33441 Fixs
NTEREHEEZ N,

FHESR, BEERUACHFERODH L DD, #
NUATHREREEZHREIWCB W T terminal
latency 5msec LAED b @, F 721k SCV DEF & »mip
BFORbsnBEHDE LT,

F oW F &

FME, DEMELE 72 X RETRREE T I 2R R %
BwiET, Fig.l 0k EUERMFEEEEEL
BWFBRICBERAICA - 7T AEYIRMA 5, &
FARGE - BEIFRAFEOBEAL LD TL b Y 7 4
FEAOL, BMFEREEE 25 REC TREGE
(Iih g CYIBET 3. BMFRATFTOBREIITHLY, KM
DHEEET S, BRI LT, BHENTBRERBICE
T,

& S
UEDEFICD>WT, IENFRR L TD (1)

] PRE-OPE. numbness
.2%(4)
100% —— R POST-OPE. —w/-vs; —
(49HAND) =
| — 91.8%(45)
| 83|'7"‘.”” T7.6%(38)
- . 48.9%(24)
| |
| . ‘ :4.1‘/‘,(2) I 18.3%(9)
{ o, o .,
10.2%(5) | e Ii 1%?4
Tinel's like Phalen sign Sensory muscular
sign disturbance atrophy
Fig. 2 Results of physical findings.
DENERUATION FINDIG S.C.U
N=42 N=14
100% 1 50
38.1% n/seq
(16)
85.7%

(12)
25

PRE-OPE. POST-OPE.

Fig. 3 Results of E. M. G. findings.

Tinel's #% sign, (2) phalen #1%, (3) light touch iz
I BHEME, (1) 8ENLUNE, 5) BEFFR,
BIUVENEBRNRE L LTO (6) BERB I BT 2
FHERMR, (7) M.C.V.® terminal latency, (8)
MBI UEE 2 MRRRCEEL 2. WENFR
THEFET Tinel’s B sign 43 83.7%12, phalen &%
5 77.6%142, light touch & & 2 HIEREEHS 91.8% 1>
sEoehs, EAOBENL R, 2i3efliciE
O, ERLLTRIND—FBS o7, HEEFRI
48.9% L IEBHRECED s, IThEXH T
Ll Ahmot, ThesDRRE, Mgk srhehn
10.2%, 44.1%, 12.2%, 18.3% L% EL T\ % (Fig.
2)., ERBERHLUCABEFESRHL D MEL, #
E» & QEERISE IR Y # OEE D - 72,

BIEEREIC 1) 2 BRI R BV T H, 1A 26 F
61.9% 32 7= Denervation FTR#S, #itkit 14.3%
WRDSNBEDAETH-7:, M.C.V. @ terminal
latency ®RHMEWRETHEFC B LT Y, REX T
Lz efliceiEEm R 7 (Fig. 3).,

E S

bhbNOEFRIORE - L T, FHESH, 50.9
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HANSVERS CARPAL
o LiG.

VOLAR
c

Fig. 4 Case.

T, REARELEONEFRORE L EBRLCE
WP SR - BEA L U TRET 2 EH
FHEBEROFZ 1AL EENTHRNDEEZT
Wa, F7z, WIS 39 Fid 10 FI & HEEY D s o
bREETH o7

#irth, EREEOEERE, REDOWLWHAIK LS T
FIREH OEM /3 AN, TOEAH  entrap-
ment point 2% > T3 &z sh?, Fig. 43,
BRI TS 2 RRHCRER T 5700, K%l
Wi CREELEHTH L, EFEEDEEHE,
DS HEFIREEEM 1/3 0L LTA
5N, WHEO: D RFELOSHDEYI TS T
HHIEDDLDS,

T, BHIEGHILHRELR Ay UEFRETEO
HEXZon TR L, BFRPUHRIMETA2 &
SR T, SEM 1/3OBATHRLBL 2 >T 2, B
SR B3 FOMFRAFTORES % / F A TEHAIT
5, Fig 5T & EfT LD, F0.94, 1.54, 2.25,
1.16mm TH D, &AL 1/3 b En. 2 OBESIEY
MREMTARID, bhbhi3s X KA
Lo TERURFRENES, O TEFEHBEA
0 entrapment point & 72 DR ZF| BT O TR
W EEZ TS,

iz, BEERLMEFMR L b RSTEELRL,
HIERC R B L TR D &b 2 ERI LS, FEEDAHD
B TORABETEL LEZ T,

PROXIMAL

Fig. 5 Thickness of transverse carpal ligament.

B Z ORYIOER X LT, palmar branch @
BEORRSLZLIE, MEEEN Iz IERE
BhHiFond, bhbhOFMER T, palmar
branch OIE#HE 1 b %<, ADL EX@E* /-9 &
SRBEBELRILEBL R /2 ERE LT,
FEDDLBEO DB ERBT 2 e8BToND
25, BWERWHOVIMICRITITHLEEL TV,

k4 & &

1) FEIMOLOBEYNC TERE L7z 398149 Fic
DWW TRETEINZ 72,

2) IEfEoER, WFERPEEA 1/3 DS
/OSBRI ERLE LTED, IO
entrapment point ¥ E 2z 515,

3) ZOEYITLRERFTSTHY, SHHED risk

LAz,
X ik

1) g E i FAREERROBRESEE Tk, K
FEZFE, XX, 5:425-436, 1977.

2) BEER b FREEEHORKER KFET,
XX, 5:417-423, 1977.

3) WHEX fi: FREERHCEYIERFENR/E
BWEIcoOVwT, BFRIE, 20 148-161, 1985,

B M HALRFRENE BER FH

BENEAROBEE YRR 5T 5 Y, EFREFOM
CESEUBERAERECEL T b DB T
ARl TEEL A BRE s,

m & REERAFEEAR WUT {4
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Transverse carpal lig. #3, volar wrist crease % Z
% T, proximal & T# 2 EFIE, BEMREA TR D%
Moz,

Tansverse carpal lig. & volar carpal lig. D8R
3, MIETA L &R BB FTIARETH 5,

B M BEEEMAFELAR FHMEX
FEPIORYITITS £ DI & TTH, SWHIE,
PrLEs2D2EABHL UITOLENHHTL LD
B,

Faig, FEEE»S, OFL LI ECLTYEDTH
SErBELET,

B % REERAEREAR Hb &H-—
Thenar &% A FHERT 5 L HBEFIRAF L
AR RINRLEEELTHA,

B o ARERECY s —RBAR BE —%

EEFC BT, WFREBTOES 25HEh T
5, FAREERBOBKAIC BT 2EAELRXY > T
H o BEBERS B Y,

m & REERIAZFREEAR LT (CF

4@, C.T.S #2&0 Transverse carpal lig. DE
SWDVBTERREFL TS, BE, FMHOBOE
SERNFTH B,

% = RILRFRENE B FH

Inching iz & 2 IEMREENEMNOMTIC LD b
NbNIFIREEREORERESRUEQEEE &
DBEL2RB WL 3ecm OEIH D, £E  entlapment
point TH 5 Z & ¥HERL TBHFMOBI, BED
LIS O+ AR LB T T w5, 208
THEELRERTH S,

m = EEEBAFEEAER LT {27
Medial nevre #% proximal THIEL Tw3 k3%
FERNCI L Tid & R 2B L Ty iz,

= IEREXREREAE LA Wi

[FAREIFEHFRCE 2L FENICH L] LI
Bl enbdy, TECTRTERTHS, 1277
MIRIER I AR IE D B B IBE I, 2 LRI K4
DL TV,
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Operative Treatment with an Arthroscope for
the Carpal Tunnel Syndrome

Toshiro Futami, et al.

Department of Orthopaedic Surgery, School of Medicine,
Kitasato University

Author proposed an alternative operative produre for the patients with carpal tunnel syndrome.
The feature of our procedure is that the transverse carpal ligament could be released subcutaneouly
without a volar longitudinal major skin incision, which could be possible in conjunction with our
specifically processed Tefion tube, an Acufex-made hook knife, and an arthroscope.

So far as our actual procedure, two tiny skin incisions are placed at the volar wrist and the
mid-palm, where the teflon tube is put into the carpal tunnel space. From the proximal portion of
the tube, the arthroscope would be introduced along the tube, and also the hook knife would be
introduced from the distal portion of the tube.

So, these equipments could get together at the center of the tube in the carpal tunnel space.

With these situations, the transverse carpal ligament could be incised by hook knife under the
direct monitoring with an arthroscope.

Author believes that our procedure would be really advisable from the view point of a skin

incision, a short-operation time, and also an early-return to the social activities.

T L ®» I

BEigs, D025 6 THBROFERLE LTSRS
BEWIRAOBER, HEI(BENE LIk
T &7:9, BSOS K E 2RI, a2 YI—-F
MBESD B E—EWVBS ZETHY, FETFEMNCR
KOFERE L LMBER L FAEEOEREVEOND
ELTS, FNBABEERD 1 DOBNRA TV 3
veEiohb,

#Ei3, FREEFRBEEMCHLT, FHRTEFR
BRI (BT REFE T XA Tws0T,

*DFMFE, s LMHBREREL SOV TR M
7z,

F M OF R

77urFa—7, BEH, Ty A T7D3 DD
HEDLRICL S, bhbhMBEERVWTWETF 70y
F 2 — 7, AfE 3mm, A4F 5mm, R&id 20cm 2
EOMRGMOLDOTHE, T7o0rEndBEMEEE
nEMEETHRE, SESRMLELRT LI TS,
COMBEHF2—-7O—8Z 1.5mmBEDED R
Jy b ER#@A AN LDARTE L. BB

Key words: carpal tunnel syndrome, arthroscopy, teflon tube.
Address for reprints: Toshiro Futami, M. D., Department of Orthopaedic Surgery, School of Medicine, Kitasato
University, 1-15-1 Kitasato, Sagamihara, Kanagawa, Japan.
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Fa—7O—EERK (LMW o>TF 2 —7OWEE
UFBWCH2) LTI bicksd, BESIcMELT
i, APAVHEMO3ISmORELETELD, Fi
Ty FATR, TET7 v 7 ARBONDESL 3
mmoObDERALTWAE (Fig 1),
FEROFEMERICOVTIE, Kyld, FHAETE]
ERmE e RATFREGRE2 FT AR L 2o 1
cm fFREORYIFA (3B 1 £V B LU, FEHPRRL
THRTIDZI RN T % H iz 06w 1 cm BB O EYIRE
(BofEY) 35, FTELEYHMLOEIom D

Fig. 2 Our spicifically processed teflon tube was
already put into the carpal tunnel space

and drawn out distalward.

ML FHRENE T (Z0R, FHEHEE
BET2) 82 EYHRA~vaHRT. JORER, g
ik enEEET 7Oy 2 — TR CE
BTERLOETH:0THS, FREACHEAZN
oF a—70%, FORBERSSEENET S L 5w
LTs< (Fig.2).

D& LRET, RRAIE L EYEMEEL T

Fig. 3 From the proximal portion of the tube, the
Storz-made Arthroscope was put into the
tunnel adjacent along the tube. From the
distal portion of the tube, the Acufex-made
hook knife would be also put into the
tunnel.  So both equipments would get
together in the center of the tube.

Fig. 4 Arthroscopic finding

You could see a transverse carpal liga-
ment in the upper part, and also the tip of
the hook knife in center. The hook-knife
already caught the proximal portion of the
ligament. By sliding the tube as a whole,
the transverse carpal ligament could be
incised without further division to the sur-
rounding tissue. All of these procedures
were completely monitored with a T. V.
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Fa—T7ACHIER L EEREEAT 5. FIREAD
BRI, 7o —T2BERBAC IS Tz L D,
FIERSF = — 7 ORBERS #@ L THRETICAGEE 2
3, Fa—T7RKMIELD, TF7 v AHBO T v
7547 ERARRICT 2 —7TRCEA, THEALDEA
L7-BEEsE T, 2 Okinsl% WA T Wi 2 (Fig.
3).

B 7o 2k <, F2—7 OFMERS £ L CHE
THBFRETEOTAES P EETE 2T TH Y,
OB L T, MR, BrR2CBY Ty
52 (THEMRICFREE MBI BN L Tasd 2
&, EREMO L BFENEIMAREFELEL TAHS
ZELKRE) »FHETEHERT 2480852, 20Kk
BT7 v 774 75FHREAOTK O o0, BHIS
TT w7 F4 7R L EFARHOmE % FRF I8
BLHs, 77aVFa—T72FEeRBREAN, ©-o
ADTRNST IO LW FIRERBM 2B 22>
(Fig. 4), BIERANOEHK I HEFRPF+EWHT 3
FEFLH DT THD, WHUBIIEEL T, B3N
<, FOREIE D 2VIBT A0 E05 2, $-ETH
W38 2cm BE (Fig. 5) THB0OT, #hllty)
BLEWEIW, o ldFoa—TIKHEDP TS
L REBTHS., —MBENTIE, WHUHEIKT
28,797 74 7 DEMBRE XL ZE2HDTH 5,
B, 7y o ra 7 RREL, BETCETREE
BREEBIYIMENTWE 2 L2 FERT 5, KBS
1~28tTH Y, Witk L D FigO BEEB ¥ F T 5,

Fig. 5 Anatomical observation on the transverse
carpal ligament of fresh human cadaver.
It was noted that the width and length of
the ligament were 1.5mm and 20 mm

respectively.

EEROFMRREZN S PBRETH .
iE A

IBTE & CRAMRARA & L EREE, 20 #4125
FETHD, EFORR%E Tablel wRdT, LFIOE
LR EN * S EREBEENRERRE LD
EREERBLZW N LOTH S, EHE, £
EREERESRO L UNTH Y, # LS BIgERE
HOBHETOHRLLOMN 3D - 72, FRFICHE
TENTFMG, BBEE2H, ~v vy MERE 1HI(E
HAIMMEEATIC & % b D), B X UBHEN THEEEE 141
ThH, g, BFN METERE X 2FIRER
BTHEITH: 3 ETEROBER R A ER) & ULTAE
EHTLIELD 1BITHS. BYIKEER2HRAS D,
FETYBS A +3eEZ 50, BREREICLS
FARERMATICE B L FEFIHS 2 8 (Table 1 QAR
OFRREENTHEY) H5b.

M o & ¥
WERTEENME TN 10, BTHZ. THOMSE
HREEZDLDDIE21F 84%) THY, #hFETKr
Wi BRI MRS 3 AMEBE TH 5, HEERG
i, BAEOL IA2EBR L Twizy, F-8HEE LT

1B, 582 RYJER (FEE) b OEBSFEL
TWEERH 5,

Z &

FIREEGRIFOEFIL, BRENC L2 SN 508,
TERDEE & A7 VWEFI X U T 1 FHTEIE R0 3R
sV, FMENEEC L T, ERKIETOR
BATH AT T 20 L0 S ATETORRR S
B5H7, BMFREFH - W) ATRERO—B 4 4
TV EI5THDE™, LrdBEOHETIE, B
D 7211349 6 e BBE O FREIRT D KL

Table 1

No. of cases: 20 cases (25 hands)
male: 4 Pt,, female: 16 Pt.
average-age on operation: 47.2 yrs.

1 possible causes on developing the C. T.S.
A long-term hemodialysis : 7Pt. ( 9 hands)
B ! uncertain 13 Pt. (16 hands)
2 : chief complaint
A : numbness of fingers «ooereeee. 117 Pt
B : thenar muscle weakness with numbness
. 3Pt
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FRLEE 23, 20 FMEERMEREY, K
OV EONZEREUIREENH LY. ZOFK
» 5, FEMHPYTRREZML S Lo LERERIC X
ZFIRERBINT E AEOMELRMSESAD L
5, TRENBERFEOB R4 7y arvD1lD
ERDBREEZONDEYY, IDROI, bhabild
F7urFa—7, BfiE, 7o 2+ A 7D 3 D0M
BB LIFMALEREL DI THE, ZOME
A F 2 — 7% irrigation & UC, %72 %D—ER% B
THILRIVFERTUEFRPFIRETE2 L)
WILKRL, BidL7:T 770 v Fa—713HY
THEMBMEEL TB ) FIRERNNOBEA L EHA
OUESHLBELVERTHS, UREMYIMAKL

Fa—7AOE, UEHLED 2 AFRD/NE KGR
EWI WD, Fa—TFRMULO 7y FAT
2F a7 REABALTFRERCEA (Lo >TH
BEMABEE O A 320, A F 2 — 75
BEYFa—7HNEPEL CEEELBAL, 7v 7+
A4 7 SIS EFREAEAOSIC 2> T Wb 2 e %
BETWHERLDDF a— 72 KBAICT RS ¢
$ORC Lo EFIRETEITIH N TO R E 7
VEERTE=ZSY —T2b0DTHS. $hbhbhn
WERHWTVWE 7 v 27 +4 74, HOEDH 3mm D
LOTHD, BMFREFSHHCIHL> b0 E
zens (Fig5).

MBREE L TEEIBR L 28 4B DERICE
ROBHEHESESNTEY, MkFicLs2nLY,
BREESELERESBOINTHE, 2O LdD, #E
TOFRE L THEBME, TFMRRECE1S, F
REFERIC T 5 FEMOREDOBNLFERDO1 DL
Erionbd,

SHOMESE LTI, FEEEFHEZOLO%
BELTWIbYTREVE, £20BENED (&
BEORdie © 2 LB T AEAICR L TIREG %
W), OFBRZERDTF oL DY,

E3 & &

1:5770vFa—7, 7y 7+47, BEEOHS

VIZEk 5, FRTHFERESE TN w3 HLL
mREHN LI

2 LA, RESEE I & B FARERMRATIC s L,
FIEFFRBEOMERESEON TS D, FMHERE (h
snyIRE), FHEE (F9592E), RHdSER
DELSHETELIFMED L DLE LN,

X 3

1) "REES M FAREERBE—FHOL L CEFH
BloTEAE, BRHAE, 29 1435-1437, 1988,

2) ZRBER M MEWEEN BB CREE L FREER
Bower, BRAR, 37 1459-1462, 1986,

3) REEF b FRENECHET 5 8ET, BEAR,
37 1 1945-1948, 1986,

4) "REES b FAREERBONT 2 S LN B
L7-BRFRETRTUIEA, BRLEEHHE, 31
537-541, 1988,

5) H@E—BR fib: Universal Endoscope MBE & & T
BEATFEMORA, BESHEE, 61 491-498, 1987,

" ™M SEERAFREAR HY HF-—
@ 3mm gD Rod @& T & & WCfERRId v
QEHRTHREBET 5 2 L AKWT, FHRE
LEDL S WEED M,

[ & ILERFERSAR R R
OUONARIER T& DS 2YBT] tvwd &%
RATHEDORIIANG RETT,
FHEHIZ 5 2TT, YOBHATE L,

E MAZEERSE NE B
BEEOFREERBOBE TR, WEBLREEI L -
T, BFERAEDRIC NS0 ERDDHBTVRE I
BHLH, TDLIRIBPETE, TOFRRBER TR
Vagn,

| % JEEREREAR R SR
FHETR TSRS - Ebn 288, 2ooh
FTREEC & 2B EB 2w g T,
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PR & V> 72 BT 1 ARy U AT
1raT « Mo FRENER

AEKTFHER Y > 5 —BFIH
B — e\ ho—
HRASE L BRI

B H Ok
RAKFEZHEEABFRE

mOREF K-E L oot M

Carpal Canal Pressure Measurement Before
and After Endoscopic Management of
Carpal Tunnel Syndrome

Ichiro Okutsu, et al.
Department of Orthopaedic Surgery, Japanese Red Cross Medical Center

Carpal canal pressure was measured in 46 patients (62 hands) with carpal tunnel syndrome before
and after subcutaneous transverse carpal ligament release under endoscopic vision. Carpal canal
pressure was measured under local anesthesia without pneumo-tourniquet using continuous infusion
technique.

Preoperative mean values were 43.0 mmHg in resting position, 206.2 mmHg in active grip, 222.
4 mmHg in maximum passive wrist extension and 191.9 mmHg in maximum passive wrist flexion.

Postoperative mean values were 6.2 mmHg in resting position, 88.2 mmHg in active grip, 78.9
mmHg in maximum passive wrist extension and 106.8 mmHg in maximum passive wrist flexion
(Table-1).

Postoperative values were significantly improved statistically compared to preoperative values.

This revealed that transverse carpal ligaments were completely released by endoscopic operative
procedure.

TROTTFREERBREOFRENTHE 2 55

2 L ®» (< e
BT MENCITRE L., —7, fHROFRENE

FIRSERERORESED 1 2L LT, FREAE
DOER, I ERHREERAO axonal flow B X
UIFoEESE LN T3, 1959 £ Tanzer',
1981 &£ Gelberman 5%, 1983 &£ Werner 5'9, A#
KHEOLTHNESY, —HBa? 8, &fEsHEys

EHAlD#HRE 1Z Gelberman 52 12 X 3 b DMH 5, Lo
L, 5 RBACEAYEELE L+ 2 Bl Ff
(open surgery) &2 & D FfZ{T-> T 370, fiED
EHHIE 1 YIRS 2 artifact OEEY > T
TwitE26h5.

Key words : carpal tunnel syndrome, carpal canal pressure, endoscopic operation, subcutaneous endoscopy,

Universal Subcutaneous Endoscope

Address for reprints: Ichiro Okutsu M. D, Department of Orthopaedic Surgery, Japanese Red Cross Medical
Center, 4-1-22, Hiroo, Shibuya-ku, Tokyo 150, Japan.
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SHE, bhbhid, FFRFRET ICHIBED/NIERS
L DRRFEE A R TIEF R o
(closed operative procedure) %{TVv>, # OMiEl, iy
%2 continuous infusion technique®'® TFRENTE
FERIL - D THRET 5.

ER S LUHE

1986 F6 A& D 19884 B TD 23» A, A
#$% (Universal Subcutaneous Endoscope)!™'" % F§
TR TEFREBUIBER Y'Y 247 - FIREE
TEREORESNL, T6FEHI 100 FTH 2. 202 5 46 FEH
62 F (Bt 16 fiEf 22 F, Zik 30ER 40 F) D BHE
Bl T, FREAEHH AT/, BEOESR
31F oY TFESLLIFT Thotz, REOAR
W, FRME20ER 27 F, SRR TmBRER Y >
WTwaE2EHILTF, Vr~FAERNLIFTH
o, FRFEARAFRTFHERY 7 — B TR
B TR ErAw T2, FRENTH
(%, 18G-Angiocath (Desert Medical INC.), trans-
ducer (Gould &, P-50), flushing device (American
Edwards Laboratories, F-100]), life scope 11 (A&
Sl By, FoAEHRIE 250 mmHg) % AV 7 continuous
infusion technique® TEMDHD 1% ) N1 v
10 ml O RATRRBLAFIE AR 5~30 S AR T > 7. 1
i, #7%% & b IEFEl BBV 3 18G-Angiocath &, F&
B ED 3em FRT, »oREEHRE: REIFRES
BOFEOERS, b bNREFFALRCRERE L THIA
L7z, §B T, Angiocath O AiRsSIBE L ¥ THBbH
NTaknl &, FIREACEFREE ORI
i+ 22 L 2MERLL (Fig )., 20%, AEHEL
B3 L T resting position, active grip, FHEHA
HBHERAL B & BT, HEI%1T o4 (Fig. 2-A,
B,C,D). iz B8O 8OO T 30 BTV, &K
ErEHFEE L.

IS DFEREANTFIREEBRIFBREOBRAIC
B MR, WEROFTAEDOZEL% Student Dt-1RE
W& D R IR L .

& #

FIREEBEBROBE BT 2MBOFRENEDF
PI{E B (R EE 13, resting position I B\ T
43.0x17.21 mmHg (Z /N E1L1H» 5 & K {E83
mmHg) ZR L7, LUFREEE, activegriplcBnT
i% 206.2+51.64 mmHg (48 » 5 250 mmHg), FEH#ET

Fig. 1 Tip of Angiocath
White arrows show tip of Angiocath.
Black arrows show released transverse
carpal ligament.

FBAMBIERAIC BTt 222.4+44.19 mmHg (88
» & 250 mmHg), FREERAMMEIEEHIC BT
191.9463.91 mmHg (42 2» % 250 mmHg) TH - 7-.
b b, active grip, FRHIRARMENFRMNS L O
TR R 35 VT i, resting position D9 5 Dl % 7
L.

—77, K THEFRWEMM %O, #aTost
PR & RERDRAL TITV, 2B 6.245.49
mmHg (0% & 20 mmHg), 88.2+65.22 mmHg (3
» o 237mmHg), 78.9+44.01 mmHg (15 % & 198
mmHg), B X U1106.8+70.54 mmHg (2 » & 248
mmHg) %R L7z (Table1). ¥ 7%, resting posi-
tion Bt active grip, FREIHRAMBIPRAS &
VRt 2 £ o€ Ty, FRENERIZIZA—DOES
mL7z.

s, M, #7# O resting position, active grip,
FHiRAMtEHRRA, FRMRAMBER{IC BT
A%, MEFHRIREI L7, WIRORECE T
LTROER, MEIO@ICLNTERCHEL T

(p<0.0001, #hFh t=185,124,187,7.9),

% =3

FIRED, EEHHWIETRICBIT S  compart-
ment EHCEAHEERMTH 2, 5 0IEIBRI A
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~

Fig. 2 Positioning

Active grip

Cowr

Table 1 RESULTS

Resting position

Preoperation |Postoperation

Mean + S.D. |Mean + S. D.

(mmHg) (mmHg)
Resting position 43.0+17.21 6.2+ 5.49
Active grip 206.2+51.64 | 88.2+65.22
Passive wrist extension* | 222.4+44.19 | 78.9+44 .01

Passive wrist flexion** 191.9+63.91 | 106.8+70.54

*Maximum passive wrist extension

**Maximum passive wrist flexion

HERITh 2 D FRENEFTAC B TRB L 5 3,
Kongsholm &% {%, wick catheter technique™ % Fg
WRIEEBOFREAETR BT, BFRFREAIE
AFIOFESEWEF T, BIRBFEREAROMED
EHOHELRE LI & ERLFRET—ED origi-
nal volume Z#OFABIETH S ) LHEEL T3,

Maximum passive wrist extension
Maximum passive wrist flexion

FRENEDOHIIZ X, Foley catheter technique
' wick catheter technique®, continuous infusion
technique', needle injection technique® % F\>7: %R
E0nPH 5, 4E, bhbhid continuous infusion tech-
nique® TERERETH 51T o7, ZDOFHER, FH
HROEBBOTHORRTOLEZTH Y, ZilkA
THOFECE -S> TS, LrL, SEDO LS An-
giocath # L TFEREAET R EITH B, @
catheter @ hole 25, SL#gic 1 #FFLDIEEL 2 Wiz
&, ZOXmEIEHIRRCBEL S THE, £/
@catheter 3 flexible ®7: %, FREHOEE, EEHT
N o7&, ERENERREZVLRED
AREEEFSEHEBLEND S, 22 Thivbhil,
iR, Mtk DA EEHENCEE L T catheter O SuinsEAZE
ahipwnwd Hi, catheter DA EHETICHREL
7. 77, MPPEHHIRRICIE catheter 3T UM S 0 &
HWTFEBEIE S, & 5IF %I catheter DR
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WERBEELT, N2 EORBTFEEL RS
i, BEMHIRIT o,

ROFBRE, FRENCRATHERI(1%Y K4
v 10ml) #EALLEIE, R To T3 2LTH
3. RFHEEHEERT CoORE, GEME, H5v
B2EHFRETOYY TOFNC AT, X0 EBLDH
RAOFERT B & U active grip T CFIRENLEHI %
T25, H2VREFEHCEL TEE~ORLEH D0
REHEL DR EHB, LrL, FROFERTDOFR
FEREETERVATREM b TE T &%\, Kongsholm
59 OI|E (¥ bo— VBB ZRETR) <&
nit, BFHREBFHIEAGMOFREANEN 5.5£3.5
mmHg, RBAAMEEIEA® (%Y K44 > 10ml 2iE
A)DAEE 9.6£7.4mmHg EHEL T3, bhb
i, ERHE I 10 ml 0 RFREFI 2 EA LSS, &
ABE®RCFREANEHAE R R EEEZRL, %
D% 5 FURACEARTOERERT 2E8» 5, KA
BREEIFEAR S S AU A X D ATRTOAEST
AEREAE L., bObhOFTEITIIHEIOFRENE
1%, resting position BT, 43.0+17.21 mmHg &
HO|EDINN I N TEERRL T, RO B 58
LIk BRNEDCE(, FHEESEAMERRAICEY
T, resting position L THI 55 (222.4+44.19
mmHg) OE%*/xL, FHEHHRAMENRHAICB LT
G [E)REI 191.9463.91 mmHg #/RL 7, ZhoD{E
i, WTFhOMOMEMEL 0 &<, HRO tonus D
FPELEETAOTRRVHEEZ SN,

Eo1T, bhbhid, BFKET CHAZT->Tw
52 DR EEEMNL T, active grip i B 5 FARE
AEERHRAIL 72, WETOMER, 206.2+51.64 mmHg &
FHMRAMEPRES L UEBM TORRE &Rk
resting position W2t L TR SEDEERL . T b
L, FEHEAME(ERMTE L UCBEMA, 50
active grip (2B J 2 FIRENED LEW, EOEE,
ErEpPLD, HAHALDZEDEM X D ERERS

Bid a2l kU eEL N, ZDOBEY,
M ERG H 25 Bentley (1943)Y 2 & % 130

mmHg, % % > Lundborg & (1982)% 12 & % 60~90
mmHg THEEE I block 35 LWL WEC—H
L7z,

Mg b b i endoscopic surgery (subcutane-
ous transverse carpal ligament release) O ¥l G % 4
» LT, FRENEDEA % FEIT > 72, Resting posi-
tion W2 B 3182 6.2+5.49 mmHg, active grip T

ER - ft

DAEL 88.2465.22 mmHg, FRIE&AMME{EE R
S UHB TOMER £ F 78.9+44.01 mmHg,
106.8+70.54 mmHg TH -7z, I D resting position
W 81} 5 fEi3, open method TEM & T HTHED rest-
ing position B 55T H #4T > %2 Gelberman & ®
HEEY (5 mmHg) L ZIERBETH 7. bhbho
EORDS, FHRESCRETREIT> Tk, &6
KEECHRAOERTTOHATH LI L 2ELHD
¥hE, TVEBIRELEZL SN, £z, resting
position %R 7> BB B 1T 5 B THF RS YIRE
MEOFHRENER, wTid 90 mmHg FigrwL,
HERUBOVIBNTEZITbhIERLELON
7z,

E4 & )]
1 PR E RV 7 T TR IR o 7,

M%< continuous infusion technique % BT,
FIREEBREEE 46 P 62 FOFIREN TR
7o,

2) FIRENEEHANL, FREFRBEOMIIZH,
B & URRE L AT KT FRERVIBERT Y
BThbnehELEHET 2OERTH S,

X )

1) Bentley, F. H,, et al.: The effects of pressure on
conduction in peripheral nerve. J. Physiol., 102: 78
-82, 1943.

2) ZRMBER fb FRENE T 2T, BEAR,
37 11945-1948, 1986,

3) Gelberman, R. H,, et al.: The carpal tunnel syn-
drome. J. Bone Joint Surg., 63-A: 380-383, 1981.

4) Gelberman, R. H,, et al.: Carpal tunnel pressures
and wrist position in patients with Colles’ fracture,
J. Trauma, 24: 747-749, 1984.

5) Kongsholm, J., et al.: Carpal tunnel pressure in
the acute phase after Colles’ fracture. Arch Orthop.
Trauma Surg., 105: 183-186, 1986.

6) Lundborg, G., et al.: Median nerve compression
in the carpal tunnel—Functional response to experi-
mentally induced controlled pressure. J. Hand Surg.,
7 252-259, 1982,

7) Mubarak, S.J., et al.: The wick catheter tech-
nique for measurement of intramuscular pressure. J.
Bone Joint Surg., 58-A : 1016-1020, 1976.

8) Mubarak, S.].: Instructional course lectures,
Volume XXXII, C. V. Mosby Co., St. Louis, 95-102,
1983.

9) WERIEM i FREEBHOEFHEZER L FR
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BRERNE, FEEKEE, 28 1923-1825, 1985,

10) BE8—BR fib : Universal endoscope MBI L ETF
FHRTFEMOREA, BELIE, 61 491-498, 1987,
11) B ® —E8 fb: Universal Subcutaneous Endo-
scope ¥ AW R THETFH7, WIS, 12 77-81,

1987,

12) #E—F b FREERBOFLVFHE, BF
£%k, 41 117-120, 1987,

13) BRE—BF | FAREAEIREE, 20 & 1658, 76 | 799-802,
1988,

14) Tanzer, R.C.: The carpal-tunnel syndrome. J.
Bone Joint Surg., 41-A : 626-634, 1959.

15) Werner, C-O,, et al.: Pressure and nerve lesion in
the carpal tunnel. Acta Orhop. Scand., 54 : 312-316,
1983.

16) Whitesides, T.E., et al.: Tissue pressure mea-
surements as a determinant for the need of fas-
ciotomy. Clinical Orthop., 113: 43-51, 1975.

H M L ERFREEAR ME Hz
Wrist grip T, FHRENED LF T % mechanism
FEIVBIIETL & DD,

B % BRERLVY—8F4R BE —

XEERYIZ 1k, Kongsholm @ D% &FE I L TIEL
vy, {513 clinical experience X 1, IR IZEASMK
THAILHEL T D,

B M JLERFERAR —R B
FIRENEER, BHRELDDETH? RELO
BBTE, B—BEBECNLT, HEHEL T &, 4
CAEESETT2EMELDLTEBD E L,
CORSONEBERRD SN E LIeh?

B % BRESRt 7 —8FAR BE —f
Catheter ORIHIAVBETCHE LA TR LI &
FREFEL TV A, LIETE 3EEHRIL Tz, BicH
Fnb 50, BEZ 1EOHAITHSEEZTY
2, AEFEREC >V TROE EXER) fcdx
JeDTHEBLET.

" M HRAFERAE REF B

FIREH | DORAMEKE L T, —HEFLThN
HESTH2bIT, WEAENTS RIS T
ETWVRZERTTBEE=Y—ER}RDZRVOTIE
R,

| % BRERty —EHEAR KR /)

BERPFHL—HMH 2 I LTYIEEINTH, 20
SMANZ 3 TR EMIZ & 5 cover BWTEET 5. B
SHEESIR L TRERARE N LT Ty, HFR
FEDO—H S OYIEENT 2 b5 TR, resting
position, active grip, maximum passive wrist
extension, maximum passive wrist flexion 2>
T, TRNTORMTHEET & 200 Tidkwn, &£
BRNCHIET 2B H B,

g M IWHERARZE EH RB#

Passive wrist extension T pressure »%& & & <
o TWAA, BRI wrist extension TL UL
BORET HH53% <, TOBKRMEE & pressure D
EREDBEBREDVTDOREDBEZLE I P T
v,

B % HAEFEt. 7 -RBESE R _—EB

FREHMOEEEET L ED, FRENEZLE
T35, BRI S EVE EQERPIBET 2043, 8B
BEOFHEHERMLTHE2 LELONS, bILbIODF
12 maximum passive wrist extension T1T- T»
%, Maximum passive wrist extension, flexion 8
LU active grip TOEKER ZWEEZ OGNS, &
3% & L C Phalen test 754 T% <, active grip test
HbEZENDLDTIER VD,

= M WZhREr )l fEE
BEHFEIERPANZVTCRE TS 2L 50T
Ledd, £/, FNTRAZETTUL LI,

B % BRERvwry-BENE HE —5
Universal Subcutaneous Endoscope # B\ »#1id,
SEREAKEPEALZNT, EFTEHSCHFET 2H%E

% catheter DEHRE T EHFHETE S,

" M FENOKRERE BEA %

Grip TOE® I EHER O muscle belly 23 car-
pal tunnel R A D 2 Z 8RR EE 2 5N BER
Bt E 5D,

@ % BRERtY7-—8PHE B —5f
WRFET I FIREADORE L FESEL Tv» 5. Muscle
belly 28, FREPUZEALERIZ 20 o7,
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IR E REEREE % 2 1 /2 encapsulated lipoma @ 2 4

RRERIERRFEEAREHE

" X KeEx H #
PN &g &
K E R

Encapsulated Lipoma of the Ulnar Nerve Presenting Cubital
Tunnel Syndrome — Report of Two Cases

Wen Chin Huang, et al.
Department of Orthopaedic Surgery, Nara Medical University

The lipomatous tumors of peripheral nerves are quite uncommon. Terzis classified them into 3
types: encapsulated lipoma, macrodystrophia lipomatosa and lipofibromatous hamartoma. Approx-
imately 40 cases were reported in the literatures up to date : as for ulnar nerve involvement, 4 cases.
and as for encapsulated lipoma, only 1 case. We experienced 2 cases of encapsulated lipoma on the
ulnar nerve at the cubital tunnel ; a 45-year-old-male in 1983 and a 46-year-old-female in 1987. The
diagnosis was made at the exploration. Case history, histological appearance, and postoperative

course are reviewed.

L & (2

1964 4, Mikhail® & Yeoman® (Z[5]—&Ew IEd
BERNCEELEREEEOF T 26 381%
WEL TR, BEFT, RO EEERs A
SRAGTE D REBHIEER 13 40 BB TH 5. Terzis & =
L & % encapsulated lipoma, macrodystrophia
lipomatosa 8 X Uf lipofibromatous hamartoma @ 3
M OEL, ZDO5 5, Wb 3 encapsulated
lipoma {3 (1983 4F) O 1FT &%, $E, b
N INEEREERE % £ L 72 encapsulated lipoma
D2HIEBBELIOTHRES 5,

ERL 45 F, B

¥H AFOLUTN

RIFIE « AR (BT R&bnl

WRER L CEEME (B8 E£6 B, #FH~% <
HRIGEEA R AP /MBI 210 T, LURSHIRL 72,

ERRA 5O EFENCHEME, BAIETE L
LI/NEERE & BRI BEEOBRF 2D, HEEw
BT Tinel sign EEM%TH - 7.

WEFR VL TaNEScEEEL 2R %
v, BRAEEFORE TR, HEHELH» > FHEE
TOEHHBECUEE IR 43.6m/s THB DKL
T, FHERE TR & FRIAT & Tid 64.8 m/s T, FEfE
KTREBHECERFEDET 2D,

AR FMEEEREOZEC T, FleMmTL
7o, BERE W CREBMHBESEHLI &£ 25, epineur-
ium FE 5 mm KOEE 2 BE5R07: (Fig. 1),
Microsurgical « f@# % epineurium 2> SHEEL, &
SR TE .,

WA T 4 ELOEE, LUNEEERL, NMER
BeBEB LT PR ERFERTDATH S,

REASFNATR (Fig. 2) | BB O TR
HREEE L, EHMELSEL AL 7R

Key words : encapsulated lipoma, cubital tunnel syndrome
Address for reprints: Wen Chin Huang, M. D., Department of Orthopaedic Surgery, Nara Medical University,
840, Shijocho, Kashiharashi, Nara, 634, Japan.
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Fig. 1 Case 1. Surgical exposure of the encap-
sulated lipoma figured.

4

f.

s

A

Fig. 3 Case 2. The encapsulated lipoma exposed
on the ulnar nerve at cubital tunnel region.

Fig. 2 Case 1. Histological appearance showing
lipomatous tissue with capsule.

Iy, REMIZED T, lipoma B,

ERI2 146 F, Zif,

TR EFE4 SEOEBLELUN,

RIERE - BLAERE | 5 FR WA LBER LB LS,
BT NEI L,

HRES L UVBEEYFR | SEFERZLLEFER
fcERO LA HE L 72, 4 ERTL D ERE &N
EREOEE & L L ICNEE O T EHIRIC ATV 7,
W2 ks, claw-hand &2, HEE T Tinel sign 28
B, FOREMEHER I MESH L E2BD S hi,
BERAEFRE T, M, SNAP & § e BEHTEE
THol.

MR FERE O H R AT UL 49 14 mm X 8 mm
KD 2 D2OMESET 5 REER epineurium RE
@D oht: (Fig 3). BMET K TERE 2T
BRI L7, MENRREOEELERT 572018,

Fig. 4 Case 2. Histological appearance demon-

strating lipomatous tissue encapsulated
consistent with the diagnosis.

epineurotomy % {77 & I A, BB T &
pseudoneuroma % g¥& 7z, Intraneural neurolysis &
&b King's B EH{TL .

Miteia® D TR 6 » ROBTE, ERIEHEEAL, ME
LWEBOEALTD 5N D,

REMERFFR R (Fig. 4) | SRR L - K
LI IERFHE S RO TRIU < lipoma & 2
ahit.

z 2

1949 4, Stout IFFRAGTR ICFE T 2 PIEFEIER
R T B8, lipoma OFEEDTREHICOWTERL
TWwa, LhY 5 HENEHEERL, REE TER
NOHEICIE S NTEFDIT L A EBFIRES 2P
e LT, LTFTRABEEAELZETHED ma-

crodystrophia lipomatosa & lipofibromatous
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hamartoma T#H D, EEWE L REMBCHEE L
IR MR ORERIET L n ., REWEICREL
72D 4P T, ERABIC A 5 & Guyon &3 1), BT
/& 1E 3T H %, Encapsulated lipoma B L Tz,
1983 F 2@ & KT EVEEMRIE LAOA R REL TS
b, bhbNOEFIXE?2, 3FBIKS.

SOEFIGE CMNEEEEESZE L, WEEAE
LU7- encapsulated lipoma T#H YD, #HHICEL,
lipoma (ZEZ D B % 17z 2 AR 1R 3R % BB - YT e
HLTwa, bhvbh? 2 ERZ, epineurium DERE
LORELLDOT, WREYIRL L TEHETE L,

FEG 2 3/ NREIC LB LB OBERE S H - 72
», FREEEZOSNT, B0 2HLERRRIHEV
I ED2BRIEBED ST,

REFFL OO TEIFAL BFRCREL T 5,
Zext L T, Macrodystrophia lipomatosa &
lipofibromatous hamartoma X EFIHJ i BESE IwFH
FEL,ETEL> T CREELEDONIENL H 5.
—7%, encapsulated lipoma iZ\>¥'1$ entrapment
neuropathy L 2T WEMIHEEL TWE Z th
5, #DEL THBRRIBERT 5 L 8REDQKRR
tEZOND,

JRIB4EM , Macrodystrophia lipomatosa Zf¥ 4
LT, HTHE, EFE e 2o s X
UVEBMRE RO s, WHMHEBE L bE, KN
DEFHERZEL, AR ELOBFMAKENZED SN
5, LdrLass s, ZhsDRARERED epineur-
fum KRBAL T THEE fasciculus F TRETL
#2\y, —7%, lipofibromatous hamartoma i3 BS 5484
DHBEANBET 2, REHEORIOHEBIIEER
RS, T 6L T, encapsulated lipoma {3
WREBOEEEEEB» S RET 0, BREEHE~D

X K-t

HRER IR D o T, MEFRERER S 17z com-
partment M7 »TO lipoma DFETEI L > THEA
DEBRELTHOEEZSND, LIeH>7T, frdl
2 ¥7 & B8 L, macrodystrophia lipomatosa &
lipofibromatous harmatoma I H2RBEOHEZ LD
BFFWBEICTZHE T¥ 20684 5 5 28, encap-
sulated lipoma OB I WaI2HIREETH 2. B
S[EFFZORETRERERL, FHcL->THDHT
PO DTH S,

% & &

1) EBRRENCHMEEREYELCEbOTENR
RAE##D encapsulated lipoma O 2 §| % 454 L 7=,

2) encapsulated lipoma (& epineurium #H# L 9
HELRIMSEOREE®RE T, Bo#/z compart-
ment DRWHIEILT 5720, BEEREZFRLLDL
DEEZOSND,

3) EERIEIRD & T encapsulated lipoma D
WridRE#E T, 2808 dFAIC L > THD TR DL
7z.
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Cubital Tunnel Syndrome Resulted by Supporting Binoculars
in Professional Skipjack Fishermen

Tomohiro Narahara, et al.
Dapartment of Orthopeadic Surgey, Kurume University School of Medicine

Cubital tunnel syndrome in 8 fishermen were reporoed in this paper (Table 1). The eight men had
been working on their boat as a bird wacthing using binoculars to get a fishing point for about 16

years.

They took an extremely flexed position of the bilateral elbows on a table for 12 hours a day (Fig.

1).

Paresthesia of the ring and little fingers was caused. Regional hypesthesia and atrophy of the
intrinsic muscles on the affected hands were observed at the first examination.
Two of them were operated on by the modified method of king, and their postoperative courses were

good. Others were treated conservatively.

It is possible that mechanisms of these cases can be the results from an external compression

force and physiological pressure by an arcuate ligament and tension of the ulnar nerve in a extremely

flexed position ef their elbows.

We suggest that soft pad under elbows at work may help to prevent the development of this
disease. Additionally,it is better to have a free time from work, a few minutes per an hour.

i L ®» (=

RMEEREIE2ORRTREY 5. §H, bh
b s v ARESSE, BNRSEFECRKEL TR
BHEREFREL 8B RERL 2. DERSBIFSE
ETHVAEBRIBEEADITHL, TR LT
VA BRBOMELFENT L AETHY, V-5 —FR

LRBEAL, EEAVAREC THRAOSETHD.
ZOVFEBHENEORIRE > WF & WRFE TX
z, WO H LD BRI B I AREHELZSHD
T, EES ARMER S 58 e b5 (Fig ), »Y
AWHBEIWC T v — b ETY, 82 AF 16 ALRE
TR FRBARRE IR ¥ S5, 26 ADTRGHEEESEF 9 AL
REBMHEREIEER 2T 72, RIEMONIRGEET

Key words : cubital tunnel syndrome, skipjack fishermen, binoculars )
Address for reprints: Tomohiro Narahara; M. D, Department of Orthopaedic Surgery, Kurum University School
of Medicine 67 Asahi-machi, Kurume city 830, Japan
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REWHEICFHOEL S QORESMb D, EeE{rs
REMZCEREYS5Z, REMBAEBHELLLED
ni, TIWERE X FHBECOLWTRET 3,

iE 151

TEB) 8 i DESIL 40 F~57 FFIPLTF T, AV A
PUCHI 22 FEREL, $916FM (5 » A~24 &) IR
E{EHIZ DL Tz (Tablel), ORI T »
SHEFTHE, ESCEBABMRLTITI b
Hote, BEIHEMR 3R, EROA 44, HRlOH ]
ZTHD, WMARELNLEROEKROAVEFEHET, &
POANBELLTWEATH 57z, ERITER - /IME
WEPELZAEMNRERD L0 24, BEOMENE
ERDILDIEZKTH T, 6 KLICIBIE - RIBRICE
AL EFE RS, 2HREBEOHNET 2D,
REMEBEXBARER, AFTEL6H/TNTE

Fig. 1

watching birds to get fishing point (A),
there is soft pad under elbows to prevent

the development of ulnar nerve palsy
recently (B).

=%

BoARIR{EDSNTERGHE TH -7, HHER
E2EWHEITL 208, 1 REEEERT, 1REEHR
BeTh -7, FHE 2 LW King AT L 7248,
itk 2 E~ TEOBAEMREEBRL T3, 3HIIE
THRGECTHBRL, 1BEFMET 06N 5 LIESR
L, BAHEEERT> TwaHS, BHET, SMESiF
BIFEL Twiz, B8 2 REBE LR TREREG
ThHb, FMEMTLE2Z2%8DT, 8RD>5B7
ZidhyFRCBRTE .
REMEERREARER & BUIRGEE » 0 E
TIRGHEYE & REMFEREEC DT s o 13
BREET 7. WREBEEBRCFOLUASHBEL
PoREGINE 5 PRS2, TURSIEE S TuET 5 c @Rl
T fiEplE 3B TH -7, TEREE* A LB EL%
DT BEFOFICFO L URHHIEL 72 & B FE I
2D 5t REOLIFHT E OMIRBCRZITF
DLUNDPERLA LD 14, AROEEICES L
ARV EHTERPBRLADDO 28 TH 7, fE
FlEEnTIRGHEE S FO L Uik EOEREMRE - 1%
BUOOLTHELND B LT, £/-8SH, HL<
WFEGEED T OFERERSEEREL, B3 1Bk
Lizeainse b D 2 iz, RICREBHESIC DV
T3,

fER) - 47 F, B

FdF CEBR - MEO L U

TR (3L E A Y A RBCREE L, 10 FHI L H TUR
FITHEMPERLTWA, ZOMFEEBBUALIHE
BETWOLBLIATH, TEREDIFICLSE LW
FRLUABNHEREL, Bk s Lkl T, 18

Table 1 clinical features and course of 8 skipjack fishermen with cubital tunnel syndrome

[ | _case (ago) affected side neur;)gical sign |x—p OA change | watching work treatment results
_ -

1 K.O.(47) |bilateral (It>rt) + -+ | — 10yrs King's method | excellent J

2 F.Y.(43) It ++ - + King’s method | excellent
_3 ‘ Y.S.(32) | It + ) - 12 yrs conservative (=)

4 F.Y.(52) |bilateral (It>rt) \w — 24 yrs conservative good

5 A.T.(57) It . e — 5. M. nothing fair
Tf}ii‘ M. T. (46) ‘ bilateral (It >rt) - 15 yrs conservative (=)

7 F.Y.(55) rt + 17 yrs conservative good
_8 K. K. (40) “> It ‘_ B + nothing good
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60 &E5 A & DAEFOHIET HIR. EEZBEIBM
60 % 8 B 3 B¥iz.

RE BHEE kg, E2kg b ENELCET
LTED, ##E - - FEMCBS I 2EEFRACESIRE
20mm 7 10mm L ECEHEREEE TH -2, HEH
FRIETER « /NMEICFED /2, FromentsignidAZHE b
BN, Moy 2 7 A VEGH B, Tinel’s sign
WATERES . R A L REEE, miHE L
BB TEM - ERZRS 3. MCV £48m/s & 48 m/
s EEAEE R ot WINEVEERE & 25,

BBFI60E 8 B 14 B ARz King BEIC & 5 Fiif
BT, RBHEZIEEERERL, epicondyle, trochlea,
tendinous arch #8TEEIZHEE L TLs 2 DHED &
N, M1 EFOFBRTERNDO L UNIZEET 5 &
ELWEBEEIZEEL, STRICA Y A RIEBL T
5,

Tror— R

EF% 5% 2T, 2 YA RERKBECE, Ko
LN 20 TD7 vy — bREEZTL R LOEIE
Bl ERE AT, BRENBEHTFIBETH-
o, FDODBRRFIFECHETSZLD 26 ATHY,
REMHZERERER B /MEOLUR, HEHHK
1318 - REMOBHERE, IMERHIET) 2EL80
9 ATH-7 (Table2),

= =

V— — AEERO ML L IBRER BT Y, #
VABCBOTHE, AVADOREO L THENL B
BETELIIEENLERL R 27 —Th s (Fig. 1).
o2 OFREEREY 6 A% F ThE, 1RMBE
B 2~3MREE Y, HE L TR URBREE 2RI HSITR
ST EeMEY, SEbhbhERL T 8 F L b IR
RIFECRBL, RHFFERCFOL FNSHET

Table 2 questionaires to skipjack fishermen about
ulnar nerve palsy.

neurological sign

(+) (=)

watching worker 9 17 26
other worker 7 49 56
16 66 82

b0 50, FEFIIZERY D 2P IEICTERT
BHREH 3B & £ BHMEEE L IR E OBE S 2 T
Wi, Ty r—rMRERC LB EAYV YD ERTRE
T 5 82 At 16 AR BHEMEREREZEL, 26 A
THREGEEREEE F 9 A REHERRERER 2380
7z (Table2), BALX D XERGHEH + REZMEOR
EEGBFESHD EEZONDL, TDXAH =X L%
HI2eBLIRBMBIINT 2049 0ENCES
FIHZE 2 6070, U EETRF BT 5EH
|ERY, HCBENC LN AHE, F2A 7L A
Y—, TE/ME EOHESDH L, E 212 tendinous
arch DEBC BT 2 REMBEORESL 1 DORE L
Bbnsd® 83O 90° LU EoEBG s % DRE
R L T BAJEEN S B, CORMBRALIC DWW T,
S BNBE NN TR EE 0B 2RI, 90°
UEDONBH i TEANERICE 2 2 L 2T
5, BROHLH L ELTESHL L IEEFBFHD
VESERIEROSHIR L, BB 25 BRI LU AER (2
B bhHH, MERLOMELHE2 L IEHRAFD
HWEL DY, L LEFLELTHIEO(ELS>DHE
BEE, i tendinous arch TOR B DIk,
BAHMMTOELEROIBEREER LW, HECLS
AR B2 space occupying lesion® & Bix b, %
Ko L, REMERC TRSER (848143
BIRFRICTRR) 75235, RROETRFHLEE
LEbhb,

FHELT, HED2{BRESHVLARY VKLY
%k% (Fig. ). fF¥EA2EEEL TiThby, TE5
DEREIICEAT 5. (FEETHREMBMACT, B
BEOWTICERA L A BALEF*FAC bl ek
eSS ENEREEDbNS,

3 & &

L AYAH AR TRIRSEFECRIBEEEL,
REWMERELZRELI-EEBbnd 8HI%HEL 1.

2. 8HIONIFIRREFHNEHEETERLTL S
B, RETHTHEESEE L Bbn 3.

Z £ X #®

1} &S NEEFC L S FIREERE, MY
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2) Chaumount, A.J. : A case of cubital paralysis in
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(Fr).

3) Chuman, R.: Risk factors associated with ulnar
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nerve compression in bed ridden patients, J. Neur-
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4) Mandel, S. : Neurologic syndrores from re-
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B - %S EEERKFEEEANABR RS B

Ohagt 2 7 TR CHETEFERES B 2 L 2 ERD

By, HEHOBUAKEORECEST 52 L3,
FEHES LT VAT 2y —RHWLERETT .

CEEDEFMTREMEORET 5 RERMEITL

7z,

O SEEEFEREMELSIEL 2 WERICRE

THIENEL, HESBHICHE> THEIT ten-
dinous arch WHEBX N EFNZ L., HEOHH S
&5 FREEORERMEEARMN TRV,

B & AGKRKFEFHERNB R O
OFEBLFBMIC T, FOLUNERLZLIEE,
TEOEBH»HD 3, FEHGF 7 ABEEDOKE
SOURBHERECE TES T, RAOESZEHEE
HOBELHLI S TRELLZOTELROIEEZT
WET,

@FEL  LIEMI LTI, REMEOBRAIR
BOLNEFRATLL.

@hED RBMRIC & > THER BB 2L T
HDEVIHERBRTT.
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FEEREIREE D FMHENIC BT 5 BFREH R
TSENENE T DT & £ DR OH#ER

— Z & Temporal Dispersion {Z2>T—

Wave Analysis of Sensory Nerve Action Potentials and its
Postoperative Changes in Cubital Tunnel Syndrome

Masato Hosaka, et al.
Department of Orthopaedic Surgery, Shinshu University School of Medicine

Wave analysis of sensory nerve potential (SNAP) in the ulnar nerve was performed in patient
with the cubital tunnel syndrome. Thirteen patients were studied, consisting of ten osteoarthrities
(OA) of the elbow joint, and three tardy ulnar nerve palsies following fracture of the distal humerus
in childhood.

Electrophysiological examinations, including electromyography and measurement of both SCV
and MCV, were performed. In examination of SCV, the digital nerve of the little finger were
stimulated through ring electrodes and the SNAP was recorded at both the wrist and the upper arm
by means of a needle electrode. SNAP of the ulnar nerve fed into a data-recorder was transfered to
a computer through an A/D converter. SNAP of the past cases recorded on recording paper only was
scanned by an image scanner and fed into the computer. Effective value (EFFV) of SNAP was
calculated after cutting a part of the direct current and moving average.

SNAP as a control was obtained from the contralateral ulnar nerve in the cases of tardy ulnar
nerve palsy.

In the normal ulnar nerve, EFFV of the SNAP recorded at both the upper arm and the wrist
seemed to consist of only one element.

In seven cases of cubital tunnel syndrome due to OA, contralateral OA change also occurred in
the cubital tunnel. EFFV of SNAP in the asymptomatic side of these cases showed that the SNAP
consisted of more than two elements, or of one element prolonged in duration. Separation into
element was more remarkable when recorded at the upper arm than at the wrist.

Preoperative SNAP of the ulnar nerve in the affected side showed remarkable temporal disper-
sion and their EFFVs were also dispersed into several elements. Postoperatively, dispersed elements
tend to gather together but no case changed to a normal pattern with the exception of one case of
tardy ulnar nerve palsy without sensory disturbance. In patients who still complained of numbness
although SCV had improved to the normal range, marked temporal dispersion of SNAP and
dispersed elements in EFFV continued.

Key words : sensory nerve action potential, wave analysis, temporal dispersion
Address for reprints: Masato Hosaka, M. D., Department of Orthopaedic Surgery, Shinshu University School of
Medicine Asahi 3-1-1, Matsumoto 390, Japan.
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It was found that wave analysis of SNAP through EFFV was a more sensitive examination than
measurement of nerve conduction velocity. It is useful in evaluating the severity of the cubital tunnel

syndrome,

BRI B T, MREUEEOHERE
BBEETDH20, LTLLERFAR—B L2
Enb D, Tabb, MiEEAEIEEO USRS
SNBiICbhrbsd, LUTNA L OREME  thE
LA WEBRINTFET 5, —FH, Z0&2HEFITim
%fol HEERIE ORI s> n - HIEREEER (LA

FSNAP) #8E T 2 & WS SEME L & 0 R
LRELR D, Wh®D 3 temporal dispersion 2325 &
na,

ShElbhbivid, SNAP B LT L, DRI
FALRBET 5 Z L& X - T temporal dispersion &
FIEREERBOEREY, 5V iEMBoEEEL o
BB D THRET L 72,

x4 ES

FEFNE I ERE RN 130T, &S 12F 6 15 F
THoiz, TeD D b REEIRE %> 72 b 05 10 fY
T, o 3FNE/NREAO LB BITCRER L OB R M

BIREFEDTH - 72 BFRIFEMFITH - 7205,
FIRAERAE # £ -7 10 Bix 5 B 7 BIATEFEMAIC H X
iR FER o 2 BBETESH D, Ths5D I B 2
REMZEERCEEOL UREFHL T, FHER
BHRME L > CICE TRIATRBITM 1T -7, 14l
{3 internal neurolysis 80U 7o, #T&42:A8 ZHAM
M3ARA®S 157 HTH o1 (Tablel),

7 &

BEER, EBRAAROFME, LUhe 2 S35

(2PD) 2w U7y, BRAEEFNHREL LT,
Medelec #H8 MS 6 B = AL, —MEFER,
SCV 8 X U MCV QfIE 21T~ 1,

SCV id, /M%) v 7B TR L, BE0HE
& FRAEHAME & ERECREMEBAEICRIAL T
IEAT#E SNAP %8 U, HEBRIEHE X Bk oK

FISEE R 75~150 V T, 64 [@~512 ENEF
¥WEiT-o7., Bon SNAPEREF—3 1L a2—4
WU L, A/Da > "—% % i L T TEAC#H PS
-9000 B v 2 — P ICEUAA S, EERRAIKD K RF
ENTORBEDER T, 1 A—-YRAFrF—TZ

Refsrence (\Vectrode
ce)

rea b
1
T = Amplifier

Actlve eleclrode

Recording paper ‘ Data recorde?l

Sroung i |

‘ Image scanner ‘ WA/D converter|

'] Stlmulator
UUT ‘ ]

Ring electrode

{ Computer ‘

Fig. 1 Blockdiagram of the apparatus for feeding
the SNAP into the computer

NEFAB -2 DE I Ea—F I AL (Fig.
.

SCV 13, FHEf%& % &% proximal segment r #h
X DM distal segment W DOWTFNRFNEE L
7z. MCV {3 proximal segment D> Tiz4l,
distal segment {2 DWW T id 8 HEE L7,

HROBEIR, $3TSCVORIENEIcES
SNAP R o & LRABREROMBMIC £ 5 direct
current DERFFBEE, DT o FA AR 300 He
TEHHL BT CUERERS 2R, &
WT ZOEED, Root-Mean-Square Value % 515 &
#8800 Hz TEHHE L, E3fE Effective Value (EFFV)
L7,

& R

BEAER TR, 12 FICHEIC LR H o 708,
HEE UGN 45, BE 68, TE28TH o7,

2PD %, 20 mm LA ED 5 BID 5 & Wik OER»
Bontzbnid 34, TEN2H TH-o7. 10~19
mm OERTH 3B & A, 10 mm REOTER T
B, TE, BLUoEm» sz 1B TH- 1.

SCV,MCV i EEE % 5 < & segment TIZER 11
PstoeflchE» R s, distal segment T
HEOUEBEFRD S »o7: (Tablel).

SNAP > EE % AV TEFBIT £ T o - &R,
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SHEE & U THIE L 72 BEERAE % f b 2 WIEGI DRE & 4

Table 1 Cases with the Cubital Tunnel Syndrome

Ope. method

.| £ el B By, TR CHELLERE TR b DR
sl e T, BRI E O — 2 58 Imsec Th 70, &
o g Gosn sooa re LRI OB, EOI2 T E—R S, EF9
P B ———— THBADRAIEST IR EET 5 & 5 CHHOE
5 2 NG nEAsTsRTIegS WRADSBEE SN, I O—BOEIR S DR
i I R34k #9 6 msec TH -7 (Fig. 2),
gl ddddngadgggas —75, BOERE & 1% 5 7ERID > b AR b XL
| nmwvooavonona B o2 BEEOR 51 7HITE, FRHRTHO
7| | PBB8IZCIRRSER BRI 2 BITHRRAOABS RS, BD 5 HIT 3
Alg]wramtncnaccnan| 4 BITITE — 7 2 5B OK T & T4 2 msec Bl LW IE
f 38883323859y g ELTwl, ERSBYHOHER T, £REFRS0
flocnnmnconsoan | £ DB E B EEREOEESR SN, T, KN
5| B SSSSSREBBOIBE | o gy LUnEHATORERS 5L 13 TH, 35
P = 2 :
a § g@azqo?oqo?mgw_qc\yqoq E BLEW 8L 72 B4 4349 10 msec DR 5 A1z
L |BRSK8588EEEEE |, (Fig. 3).
BB B L Lvveoo.. 2EE Femommmme, FREETECLER Eh
g - = DT 2Es (S RACERRAOIEHRS N LRBGHORN
; E Ezaé YYendYo §§§ I T N CRERA AR Tk, Thoal
—— 35T LHAUMERKEICEST SERSRS AL
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Etiology
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Sex

Age

Case
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S.C. A.T.: Subcutaneous Anterior Transposition of the Ulnar Nerve,
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Fig. 2 EFFV of SNAP at the wrist (left) and the upper arm (right) in contralateral ulnar nerve of case 2 (above

and 9 (below).
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Fig. 3 EFFV of SNAP at the upper arm in the contralateral ulnar nerve with OA change in the cubital tunnel.
Case 5 and case 13 had slight numbness at the little finger.
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Fig. 4 Case 1. EFFV of SNAP at the wrist (left) and at the upper arm (right). Preop., postop. 1 M, 8 M and 14

M.
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The Prosthetic Therapy of The Early
Tardy Ulnar Palsy

Takashi Hashimoto, et al.
Department of Orthopaedic Surgery, Tokyo-Rohsai Hospital

We have experienced many cases of Tardy Ulnar Palsy in medical examination. We have
treated them mainly by operation “King” method with Internal Neurolysis. Also, early tardy ulnar

palsy are more often founded. Some of the patients are conscious of hypesthesia of ulnar nerve

region in awakening. Mostly in them, they became aware of over 90 degree flexion of their elbow
joints. We made Elbow Spling with mobility of 0-60 degree and gave the patients as night spling.
Consequently, clinical symptom was decreased or almostly vanished.
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Key words : tardy ulnar palsy, prosthetic therapy, elbow split
Address for reprints : Takashi Hashimoto, M. D., Department of Orthopaedic Surgery, Tokyo-Rosai Hospital, 4
-13-21 Ohmori minami, Ohta-ku, Tokyo 143, Japan.
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Fig. 1 Elbow Splint (1

—]m
L | ML

Fig. 2 Elbow Splint (2

Table 1 Details of 25 patients with early tardy palsy

(32 joints)
Male 10 Female 15
Sex : 1al
(13 joints) (19 joints)
Age 23 y.0.~65 y.0. mean 44.5 y.0.
Follow-up 3 months~
range & means 18 months, ™M€an 7.9 months

Table 2 Clinical evaluation

Excellent normal

Good Slight Sensory Disturbance
No Problem of A.D.L

Fair Moderate Sensory Disturbance

Poor No Improvement
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Fig. 4 Elbow Splint (4)
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Fig. 5 Elbow Splint (5)
(The patient is using with magazine book.)
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Thermographic Evaluation of Brachial Plexus Injuries

Shuji Okinaga et al.
Department of Orthopaedic Surgery, Faculty of Medicine, University of Tokyo

In order to clarify the value of thermography for the diagnosis of brachial plexus injuries, the
relationships between skin temperature of the hand and the distribution of nerve lesions were
analyzed in 19 patients with traction lesions of the brachial plexus.

In each of the patients, the association of vascular injury was ruled out. The skin temperature
of both the palmar and dorsal aspects of the bilateral hands were measured with a computer
interfaced, color telethermographic instrument. Differences between the average temperatures of the
corresponding segments on both sides were calculated. Differences of 0.4° C and more were evaluated
as significant. The localization of nerve lesions was made based on physical findings, electro-
physiological examinations (i.e. EMG, SNAPs, SEPs), myelography, and operative findings.

The skin temperature differences were grouped into four groups, namely, increased in the whole
hand, no difference, decreased in the whole hand, and decreased in part of the hand. In the 11 patients
with increased temperature in the whole hand, the distribution of nerve lesions varied greatly, from
postganglionic ruptures only at C5 and C6 to preganglionic avulsion at C5 to T1. However, none of
them had postganglionic involvement in C7, C8 and T1 components. In the 4 patients without
temperature difference, the distribution of nerve lesions also varied greatly. None of them had
postganglionic involvement in C8 and T1 components. All of the 3 patients with decreased tempera-
ture in the whole hand had total paralysis, and commonly had postgangliconic involvement in C8 or
T1 component, irrespective of the presene of preganglionic lesions. The patient with decreased
temperature in part of the hand had Dejerine-Klumpkes paralysis and had preganglionic and
postganglionic combined lesions at least in either of C8 or T1.

These results suggest that decreased temperature in the hand area suggests the presence of
postganglionic involvement in C8 or T1 component. We believe noninvasive thermographic examina-
tion can be a useful tool in brachial plexus surgery for screening the associated postganglionic lesion,
especially in infant patients.
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Key words : thermography, skin temperature, brachial plexus injury, sympathetic nerve, supersensitivity

Address for reprints :  Shuji Okinaga, M. D., Department of Orthopaedic Surgery, Faculty of Medicine, University

of Tokyo, 7-3-1, Hongo, Bunkyo-ku, Tokyo, 113, Japan
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Fig. 1 A 38-year-old man who had preganglionic
avulsion of C5 to T1 on the left side. Note
the markedly increased temperature in the
whole area of the left hand..

Fig. 2 A 17-yead-old man who had preganglionic

and postganglionic combined lesions at C5
and C6 on the left side, Note the increased
temmperature in the whole area of the left
hand, although no sensory deficits could be
found with clinical examinations.
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Table 1 Distribution of nerve lesions.
A : Cases with increased temperature.
B: Cases without temperature difference.
C: Cases with decreased temperature.

\
S
A o O O o O 1
® O O o 0O 1
o O 0 O N 5
o O O N N 2
o [ ) N N N 1
® ® N N N 1
B e e o o 0O 1
O O eN N N 2
O O N N N 1
C ® O o e o 1
®© o0 6 © © 1
o O O ® O 1
N N N ©® 0 1
O PREGANGLIONIC LESION
® POSTGANGLIONIC LESION
®» COMBINED LESION
N NORMAL

Fig. 3 A nine-year-old boy who had total paraly-
sis due to infraclavicular lesions on the left
side. Note the decreased temperature in
the whole area of the left hand.

2, HERGOFR b o FHI%ERE H2 2 &
T#H o7z (Table1-C),

% =

HERGC L b2 > THMENELT 2 HRE, F
DIFE, Fr L TRBAHEDMEIEREEOE I &
5. L LZOEEZEBFICEEAS » TRV E0%

Fig. 4 A 17-year-old man who had preganglionic
avulsion at C5, C6, C7 and T1, and a post-
ganglionic rupture at C8 on the left side.
Note the area of less decreased tempera-
ture surrounded by the area of markedly
decreased temperature in the left hand.

o

D O D 5

Fig. 5 A 20-year-old man who had a pregang-

lionic and postganglionic combined lesion
of at least either C8 or T1 on the right side.
Note the area of decreased temperature
restricted on the ulnar side of the right
hand.
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WL, ESERIGHEDIEE - < & ~T supersensitivity %
AL w2 ®|ENDH D, MEIEBEDET
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——PREGANGLIONIC FIBER

----POSTGANGLIONIC FIBER

<] PREGANGLIONIC DENERVATION

<A POSTGANGLIONIC DENERVATION

Fig. 6 A scheme of sympathetic tracts in cervical
roots and possible modes of sympathetic
denervation. A lesion distal to the point
where gray rami join with each nerve root
can result in post-ganglionic sympathetic
denervation. Avulsion of T1 or of both C8
and T1, and involvement of sympathetic
trunk can result in preganglionic sympa-
thetic denervation.
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Brachial Plexus Injuries ——Surgical Treatment of Combined

Injuries of the Axillary and Suprascapular Nerves

Naoyuki Ochiai, et al.
Department of Orthopaedic Surgery, Faculty of Medicine, Tokyo University

Since 1984, 25 cases of combined injuries of the axillary and suprascapular nerves were treated.
In this paper, 18 surgically treated cases are analysed regarding operative findings and results of
nerve grafts. All cases were male, 13 to 23 years-old (ave. 18.6), and mainly motorcycle drivers,
involved in traffic accidents. The time from trauma to operation was 2 to 8 months, and 16 cases
were operated on within 4 months. Contusion about the shoulder was recognized in 12 cases, but a
dislocation of the shoulder was found in only one case. Operative procedures for axillary nerve were
free sural nerve grafts in 16 cases, and neurolysis in 2 cases. Those of the suprascapular nerve were
free sural nerve grafts in 12 cases, abandon of repair in one case, and conservative in 5 cases. The
lesions of the axillary nerve extended from division of posterior cord to the quadrilateral space, and
in 16 cases they were more than Sunderland grade 4. In suprascapular nerves, the lesions were all
above grade 4, and multiple injured sites were found in a nerve, namely proximal to the scapular
notch in 6 nerves, at the notch in 8 nerves, under the spina scapulae in 3 nerves, and just proximal
to motor point of infraspinatus in 2 nerves.

The results of 9 cases, follow-up of which was more than 1 year were as follows, about the
deltoideus muscle, MMT (5) in 2 cases, (4) in 5 cases, (3) in one case and (2) in one case and concerning
infraspinatus muscle, more than (3) in 6 cases (graft 2, conservative 4), (0) in one case (abandon of
repair), (1) in one case and (2) in one case. Regarding abduction of the shoulder, normal was in 4
cases, more than 90 degrees in 2 cases, and less than 90 degrees in 3 cases. In those poor cases MMT
of infraspinatus was less than (2), and the suprascapular nerve was not traced until motor points of
the infraspinatus muscle during the operation.

When denervated pattern is recognized 1 month after trauma, exploration is necessitated. The
saber cut incision is convenient for offering good operative fields to repair the suprascapular nerve.
[t is important to check the status of the suprascapular nerve until the insertion to the infraspinatus
muscle, because the shoulder abduction relies on a good recovery of it.

Key words: brachial plexus injuries, axillary nerve, suprascapular nerve, nerve graft, shoulder abduction
Address for reprints: Naoyuki Ochiai M. D., Department of Orthopaedic Surgery, Faculty of Medicine, Tokyo
University, 7-3-1 Hongo, Bunkyoku, Tokyo 113, Japan.
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Cases in Each Year

Operative

Noj ] cConservative
10
5_
I 3
i 1 2
‘80 "81 '82 '83 '84
Table 1  For this type of injuries, exploration and

free nerve graft were started in 1984.
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Table 2 Concerning associated bone and joint injuries,
the dislocation of the shoulder was found in
only one case, whereas contusion around the
shoulder was recognized in 12 cases.

Shoulder dislocation

1
AC] dislocation 1
Fracture of clavicula and/or scapula 5
None 11
Total 18

cf. Contusion of shoulder in 12 cases
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Operative Findings (Suprascapular N.)

Scar Proximal Rupture at

a
w
@
@

to Incisura Incisura

Scar at Scar near to
Spina Scaputae | 1S Motor Point

* | %

*

wlo|N|lao|lo|a|w|Nn| —
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—[<[th]jw|<]||H[O[®»|T|[4d|0]|W®L

Table 3

W/////////////////% * lesion

Multiple lesions were recognized in the suprascapular nerve in 5 cases.

Fig. 1 Lesions in suprascapular nerve were dis-
tributed from proximal to the scapular
notch, at the notch, under the spina
scapule, and to near to motor point of the

infraspinatus muscle.

HBHELL2OCHER LMEE R TES LY
o HIAITH 5 (Fig. 2).

BAERIEIER 46, 90 BELLE 2 7, 90 RS 34T
BT HOEHET BB B IR 90 BARME O KET R A

THo'z,

0 5 case

(5] %

(1) :% % Graft
(33 :| B Abandon

|:| Spontaneous

(2]
(13
(0]

MMT

Fig. 2 Results of infraspinatus muscle in 9 cases,
follow-up of which was more than 1 year
after operation.
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Reconstruction of Sensory Function for Brachial Plexus Palsy

Yukio Nakatsuchi, et al.
Department of Orthopaedic Surgery, Shinshu University School of Medicine

Reconstruction of sensory function using sensory nerve transfer was performed simultaneously
with reconstruction of motor nerves in 11 brachial plexus palsies and postoperative sensory recovery
was evaluated. The patients consisted of 10 palsies of total type and a one of lower type. At least
three lower roots were avulsed in all cases; 7 cases had avulsions of three roots, 3 of four roots, and
one of all five roots. The state of the root injury was examined during surgery macroscopically and
by electrodiagnosis consisting of somatosensory evoked potentials and sensory nerve action poten-
tials. Multiple nerve transfers were performed for motor nerve reconstruction in 10 patients and
simple nerve grafting between proximal root stumps and distal nerve stumps in one case. Simultane-
ously, in order to reinnervate sensory organs of the hand the supraclavicular nerve was transfered
using interpositional nerve grafts to the median nerve, the connecting branch between the median
nerve and the medial cord, or the medial cord.

Postoperative follow-up of the 11 casés ranged from 4 years and 6 months to 1 year and 9 months
(3 years and 1 month on average). Tinel’s sign reached the finger-tips as the terminal parts in 10
cases, taking from 3 years to 7 months (1 year and 7 months on average). Finger stimulation by light
touch with a writing brush caused sensation in the receptive field of the supraclavicular nerve in 4
cases, in 3 of which finger discrimination was possible. Stimulation by strong and wide touch with
a reflex hammer caused sensation in 10 cases. On the other hand, stimulation by pin-prick and
roulette produced sensation in one case only and 4 cases, respectively. In static two-point discrimina-
tion there was no case within 20 mm. Thermal sensation was restored in 6 cases, although incom-
plete. Return of perspiration in the hand examined by BPB test paper was found in cases, in 3 of
which it was clear. '

There is inevitably a limitation in the reinnervation density of the sensory organs of the hand and
finger with this method because of the sparseness of innervation density in the receptive field of the
supraclavicular nerve. Nevertheless, return of sensory function to a nearly protective level can be
expected with the method.

EEEEOBRCIRNBANTES, Lo, &8
BLUOTHRRFETIZDR < & protective sensa-
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Key words : sensory reconstruction, nerve transfer, brachial plexus palsy, supraclavicular nerve, median nerve
Address for reprints: Yukio Nakatsuchi, M. D., Department of Orthopaedic Surgery, Shinshu University School
of Medicine, Asahi 3-1-1, Matsumoto 390, Japan.
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Fig. 1 Schematic drawing of sensory nerve trans-
fer for brachial plexus palsy. In order to
reinnervate sensory organs of the hand the
supraclavicular nerve was transfered
using interpositional grafts to the connect-
ing branch between the median nerve and
the medial cord.
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Fig. 2 Operative procedure of multiple nerve

transfers including sensory nerve transfer
in a case of complete palsy of the left
brachial plexus palsy (case 11 in Table 1).
Ruptured C5 and C6 roots were available
for nerve graftings which were performed
between C5 and the suprascapular nerve,
and between C6 and the long thoracic
nerve and the radial and mus-
culocutaneous nerves. Additionally sen-
sory nerve transfer was done from the
supraclavicular to the meian nerve.
Arrows indicate both proximal and distal
suture lines of the transfer. Note; SC:
supraclavicular nerve, M: Median nerve,
LT : long thoracic nerve

BEMEb B X E 2, MEIRE I I RIE R INZ s o 7,

Mitkix 10 B 5 14 B 5580 ¥ 7 2@
FE Dk, BHMERESI 2B . ERNCRERT
s, EEMEEED M & & b i Tinel RO TEEE
U7z, Tinel HRMSTEREME L 2R T, MEE
BEDFEH &, MAEMFETEMOHELF /AL,

& ES

Table 1 3B % £ LD bDTH B, 11HD
MEREPMERRE4FE6 »H, RE1IEI A, F
WIE1»ATH-72, TDHH 104T, Tinel &
SRR E TEL, 1BITRMEIET » BZAL
Wb 53 Tinel BRI FHESTE E TTh o7,
A& D 10 FlT, Tinel #f&HS terminal DOIEREE T
FETAHRBLA-MEREEE, BET8, BR3IE
EI1ET »ATH-o7, UT, Z0ELHE THE
TRARHESTREL 2 0Bl Dw TR FHB LU
O PR 4E » £ X % light touch THIET
5r, HEDMMAOHEE THERETORE L L T4
Hanfliz 4B Tho7 2035038 THR, &

BNDRENHERTOREMELRELZ Z itk -
THEOBABTEETH >z, KD 6 G TIEETOR
BMCTEBERXE Uk, FTRBOLEEHEEANT
tapping ¥ % L#iTI&V> touch DRELZHTL Tix 10
BB BEREOBE % & U7z, pin prick ORIB T 1
BlDO AW, —Ly PTROFICEFNTHER L HS
A U7z, Lo L, static 2PD 28 20 mm IO E
Blize o7z, BPB 7 A N B THERSFEHICRTFSD
THTLEDOONLDIE8FITH 7208, ZDHb
BEe i b 3FITH -7, BEETREEDAD
w5H0 14, FEQCAL»S LO 24, WREE
LD 3IFTH o7, Bd SFHATHREASERITED
Sk hot, MBARMREHEMEZMEL 9
gl 2 flic i HHEN, THZEH I s o7,

z £

AR R T, TRIOMEARIZ L5 54K
ERRITHENE, LT, Z0LHIRIT
EFEREOMENELNL LD, Ly, #
DERIIHERIRDS S RO N TV I IHERET
BATRET, MEBITICES &2 52B% 0, HEOH
BOBM, F &I EREETELZEEOME
BEEOEB I H 22, TOMIHBREFR ML S 2
ECEBBRS S I ZOIEIEORM L IFCE
EEZOND, EFOMBEBELRITHOA LK
& oT, 2RBHECBLTHRRELSM, FEMO
HEBEOI Y Pu—AARELENLH L En
S, FOMBBEODERISOEE  Rol v 3,

SRIbALINNITH > 72 88E DR O EhfEE 0
MEMEBTHOMAEIR, WERBERLE CFFmcET
26DLE2 5. BEAEMBEOENAOETEERT
Tinel #IEROER L, FEEHEOBE L THS D
B, »OREEIW terminal organ THh 2 LR
NETETDLI b/, TRKET ZHAMEIE
FEI~2EThH-7, BEAEBEE A2 &, inner
vation density %3 2PDizwvs¥' b 20 mm LA T
%71z, donor TH % #HE LMD receptive field @
HRO2PD#HAND &, MEHE SR TIE 20~23
mm, ZAUCEROFEEICFITRAE T 35 mm BE
THotz, 2O & %EET % L, innevation density
BT A2HEREETERAVNDLI b D EEEZ 0N
3. L»L, tapping B CHBELEDE» & 24
REMNE s, BEC LS light touch TH 4 i 88
BETOREXEL. —A,FECBLTREAL—V Y

— 158 —



159

T D AEBAERE

o

R e S PR 1

srenualod ou uoljesuas ou — wwg < - — — + - N8 [euruIa)] We AT |11
srenustod ou uonBsSUIs oU — urQz < + - - I + INTAT [eutuiay | NL AZ | 0T
srennuejod ou A[uo yjurrem + wwg < — — + +# - WGAT [eutuiay | N8 AZ |6
31qe10933p uoiyesuss yjoq + ww(g < + - + + + WvAT [eutwiay | NZ A€ |8
paulwexa jou AJUO $S3Up[02 + ww)g < - - + 1 - W9AT ewuid) | NV A€ |2
s[enuajod ou AJUO $S2UP[0D + ww)g < + - + +# + WEAT [eutwd) | W9 A€ |9
s[enuajod ou UO[)esuas ou - _ — — — - - —_— LM WL A€ | S
s[enyuajod ou UOTIBSUSS (30q +# W)z < + + H 1 + WIAZ [euune) | N6 AE | P
3[qe109319p uo1IBsSUds Yyjoq 1+ gz < + - - # - WL [eutwrey | NOTAE | €
paullWEXa Jou uo[IBsSUdS Yyjoq + wu)g < — — + + - WEAZ eutua) | N9 AV | 2
s[enuajod ou uoIesuas ou + wuwpg < - - + + - A€ [eurwiey | A9 AV | T
JdVYNS uo1jesuag [ewRy ], | uonendsiag | gz o1elS | ansnoy | youd ulg |wiosyy wiuj| Buidde] |yonog jySi|[euuus] alojeq dwi] | uBig s,oury a:-ao__omj
reurtou : () 9anidni 3001 dworduedaid ; x  sanidni joo1 dworjduedysod ; ¥
Ixwd 0] UOISIAIP "U UBIpPIUI INW-38u 21d0oJs0IoBW | X X X WW Ge [ejo3 0g J P 2
Zxun § ‘u uelpaw INIWN- 8'u| 5180uUdeIpoIIdD3 XXXWY S [e103 61 w ‘LN 01
Zxuwo (01 UOISIAIP "U URIPIUW INJ- 8 'u| o1souderpolids|a X X X X X Ly 1810} L1 w G| 6
£X WG G UOISIAIP “U UBIPOUI ILNW-38u ordoosoroewr | X X x(CO €8 1m0 €S w ‘SN 8
ITxuwd ZI ‘u ueIpaw INW-8u o1doJsoIdBUI | X X X X W 101 18303 81 w MU L
Zxuo G ‘u ueipsw INW-3u oidoosoioew XX XVWY €6 8103 91 w Y 9
Ixuwd ¢ ‘U uBIpIW INW-8'u o1dodSoIdBW | X X X X W 6¢ [e10} ve w MY S
Zxwd ¢ u ueIpaWw LNW- 8 u| onsouderpondde| XXXVVW £y [e303 0¢ w ‘LN 4
Zxwo 01 ‘U ueIpsW LNJA- 8 u| onsoulerponpsis XX XXV 052 12103 15 w A" £
Ixwd 71 pP10D [BIpaW apduwrs- 8 u | 21Is0uBeIPOIIID[I XXXVY L22 [e10} 61 ur MY Z
Ixuwd g U uBIpaw LNIN-8u 21doJSOIIBUI | X X X W 484 [e10] At w ‘H'N 1
Pyeln Jo YIZuarT| "N 1ualdiosy A1osuag | mreday ‘N 10310 uols[nae 300y $100Y Jo 91vIS |(Aep) awir], doaig| Asied jo adA] | do B a3y | X9Q | QweN sJusned

As(ed snxa[d [elydoelyg 10] 19JSUBI] 9al3N AIOSU3G T 9dqe]

—159 —



160 Fot F F-ft

HI#T 5 Bz, pin prick TH 1 Bl 2 L2 ALRE S
Fons. IhsDERITIE sensory reeducation %
TRIBEBIFEAL L2 I LS, TORER
terminal sensory organ # M & O DEFAIREE » F Bt L
T2bDrwz b, WOBRNDH HEBETE 50tk
EPFRIREGNC A ST 2 b id, SBROMEIIE
X ABENNEOERBONEELHZ LEL SN
3, BEELERIERCEE AN IS, K
FEMOE—FB L BHITH B protective sensation 0
BEBREBFETEZ OV 5. FLAFMFRICEL
LRBERIZIFEAL RV I LR E»SABEMED
hrbvorEISND,

3 Z &

L 11 PIOAME BB R RRE I U T, EEHEE
OBEE LR, AESMERITICL 2AEMERER
BEITZ o,

2. FIEMEBITICETS donor & LTHE M
&% A\, recipient ¥ L TIEFHEEES, ZOMI
BHEBEE TR o7, MTROF B L UROMEHER
ER#H/EL 72,

3. WHBNTRALSHLOAEDRIE 2D,
2PD 3 20 mm A TH - 1258, FED light touch,
W—rv v b OBERFIBTHEFICBESE UL bON
zhzEh, 4flE 5 FICED s BERE 66

EEMED SNz,
X [

1) Gelberman, R. H. et al.: Supraclavicular nerve-
entrapment syndrome. J. Bone Joint Surg., 57-A:
119, 1975.

2) fEEE f FEHEEEBCNT 5 multiple
nerve transfer, 8§ £ EHAHL, 30 : 1205-1217, 1987,

3) LTS BHREREORBK bR SR4EEY
wigshr, w8 Mook, No.51:11-21, 1987.

M BICARZEREAE SUE—R
ORI & EPHRICRIT LIRS TY, FHEET
HREZ TOMESBoND LB 4, THLHEL
ThREDFEDBBEBASLI TSR TWEDTL &
2B,

| % BMNKERERAR T+ =5

bhb i ERHEEEOEHERE b 297 multiple nerve
transfer 217> T 5 7: 0, WME L EdRici
TFLREREYZ L, SEMEBRMET L L3 TE
%Zdnotz, L L, donor 8B EHED H o ISR
LD HKRL, SROMEENR/ONS, Lry, I
HETHFEOMEANT  NEERR S CBITLT
REIEMNTEIAANH D,
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BERAZEFHBHARHE
O EET

Degenerative Change of the Wrist

Emiko Horii
Department of Orthopedic Surgery, Branch Hospital of Nagoya University

Aging changes of the triangular fibrocartilage (TFC), the articular cartilage, and the interosseous
ligaments of the wrist joint in 126 Japanese cadavers have been studied. Also, X-rays of the wrist
joints in 80 were taken. Relationship between the X-rays and changes of the TFC has been analysed.

Results

The following condition were observed.

Perforation of the TFC was observed in 85 cases (65%). They included slit type (11 cases), round
type (26 cases), massive type (nine cases), and atypical type (six cases). Carpal bone ulcers were found
in 28% of all the cases. Especially, in the lunate and the triquetrum articular cartilage was highly
ulcerated. Furthermore, there was certain relationship between perforation the TFC and ulcer
formation of articular cartilage. According to observation of the scapholunate ligament and the
lunotriquetral ligament, these ligaments were injuried in 43% of all the cases. On the other hand,
perforation of the TFC was closely referable to plus variance of the ulna.

Conclusion

The following conclusions were reached based on the above observation.

1. There was a direct relationship between the increase in a cadaver’s age and the condition of
the wrist joints. More than 50 years old, approximately 70% of the TFCs were perforated.

2. The type of TFC perforation was almost the same in the right and left wrists, and depended
on ulnar variance.

3. There was a close relationship between the TFC perforation, the joint cartilage ulcer and the
interosseous ligament perforation.

4. The rate of joint cartilage ulcer in the radiocarpal joint was twice than that of the midcarpal
joint.

5. The degenerative changes of the wrist joints were more frequent and more intense on the ulnar
part of the radiocarpal joint than the radial part.

FRFBORBREAYESMICT 51010, TE, F

BB O ¥EEERES, biomechanics, EHRE2EIIC & 255

HfThn, FRFHOTERECECERBMOBEE

Wh s “EMFEEE IEMERCBY L EE BEBEIND LI o/, 2 LFEEBORRA
ERERE, FOREMIE - & 0 Lz uHInd < OWRETOBRIBTHE U EBRRBEESDO—DW, HERZ

L & (=

Key words: trian_gular fibrocartilage, scapholunate ligament, lunotriquetral ligament, ulnar variance, SLAC wrist
Address for rep_rmtg: Emiko Horii, M. D., Department of Orthopedic surgery, Branch Hospital of Nagoya
University School of Medicine, 1-1-20, Daikouminami, Higasiku, Nagoya, 461, Japan
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FORO LN RED, BHZ L0, k2%
b BRI BTG H 3, £ I CEZFHIBRAD
FREMD IR & 5 FML % B R & I YIR THRES
Lz, ZAS#tEeE (triangular fibrocartilage, LT
TFC r ) G FHERBOBEE 2 XFEEOV LD
Ewbn T by, FRIHEE & ORLEPBGROER
B DOV TRERBE S BES LT RHLOT,
BEOELSIX TFC B Wi, £, BECFIREOM
HM B LFIRERFOE L HE L,

KBRMES LU HE

1. #¥
Ao U CEER 127 B, FETIRE 4 60 F g
PEEL, Vo FEEoASR 26, XER

B TEEEMEFIT D72 3 Fl % bR 72 126 4
i3, B 78, &48, 63, E63THoN. EHIE 18T
M5 97 F & TT, 50 FLAEs 108 £ (86%) & K& S
THY, 80 F AL 50 F1(40%) %57 (Table 1),

DM, 52 Bk 104 FI TR MAIFRE » HE Lty
5T ENTEI, F7:80 Hlo FRIH X BIEERETL
7z,

2. itk

FHESHIER»SBAL, KMB & OMEHEL IR

Table 1 Sex & age distribution of cadaveric mate-
rials
age male female total
<50 yr. 14 (18%) 4 (8 18 (14)
50-59 16 (20 ) 3(6) 19 (15)
60-69 10 (13 ) 3(6) 13 (10)
70-79 16 (21 ) 10 (21) 26 (21)
80< 22 (28 ) 28 (58) 50 (40)
total 78 48 126 cases

3

S

Lmlh .

Fig. 1 Three types of perforated TFC.

bic

a. slit type. a’. slit type {traumatic tear suspected) b. round type

c. massive type. (R ; radius, « ; perforation of the TFC)
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dorsal

volar

right left

Fig. 2 Case No. 101. Theradial part of the TFCs were thin, and flaps (*) covered the forforation. Both TFCs were

atypical type.

L THER L7, Radiocarpal joint (LI F RC]) 8 & U
midcarpal joint (BLF MCJ) 43, SRS 20 F
e TR L CEE L, TFCEMm, R
& BE 2 E2L 7-, Distal radioulnar joint (LT
DRUJ) {2, TFC %8 L 2w & D ERU &8s B
AxFEYRE L, TFC oA S L UREED
BEEAT % B8 L Ecsk L 7o,

—# TFC 0&FLix, ZDOFiR % Blair® Or8E% %
B LTUTO LD WA LRNOER & Lz, 21l
D& SNV E D% normal type (MZEH Tz TFC
22l type) BrEET), MR JBOMHELE slit
type (typel), fEM% W LABIGEWEIL%E  round
type (type2), BEEPBEETCIELALREURr L FD %
> % D% massive type (type3) & L7z (Fig. 1-a, a’,
b,c). &7, PEBITEH o705, TFC LN
T flap Rz s B o9 TFC o REAIFEFLO &
s fEFISSH 1, atypical type(type 4) & L 7z (Fig.
2).

DRUJ, RCJ, MC]J, 0% E &, RIRRICERER
HrEECHEEELZY, D2VIERETEOEHL
PHREOHLLOEREEE L, SHOMBOFEEL
DV, EEFREINOEHCEELEI SN S
scapholunate interosseous ligament (LA SL-lig.),
£ X UF, luno-triquetral interosseous ligament (LATF
LT-lig) OZD>%%&kE L.

Uk, BELEZEAPAOERMKZOBEICLST
BlESz, ME LB FREDEE Y REIC L > T
£IEL 7, $4bn, TFC Tid normal type, slit

type, round type, massive type #ZhZh 0~3 &
r L, EERED S¥)E L T, atypical type i round
type & LTE D, 28E L, BFIEECDOWT
i, FTRERDFI OO THEBEROH L D14
EINZ 72, BEW DX, SL-lig. & LT-lig. O
BIZEFLIZ 2 4, AR 1RE L.

%7, TFC, 9%, BHKEOBOBODOEIDE
oA L T, L BREEFALL.

#& S

1. TFC oZ7.

TFC 0% 3L 126 Bk 82 B (65%) W38Tz, ¥ A
73T slit type 41 4, round type 26§, massive
type @ 9 %I, atypical type 6 ffll & #7243 slit type
<, D\, round type »& o7z, EEl TFC
OEFSAE B & U £ B L T Fig. 3 Rl 7z, 50
FRiE T 18 Hd 11 ) (61%) #inormal type T
massive type &S ofeDitL, 50 F L
TH, 108 Bl 75 B (69%) &@FWFIMNAL SN
52, TFC type 2~4 OB A SNz, Lo L 50F
UEDAHEEET 2 &, FHROBINCE &2 WEAA
EBIUEESLTLLETT 2T TER» o7,

TFC DB HOEBELI DL T ELB OB ¥ 1T -
7-03, Ty, B 64%, L 67%THD, BFELbTH
THEDOAPERTH 7253, L EEREDILENE
WIERERTHY, TOEECHSHREND DL
BEZE&Mo7. &, BILOBEICY, BLRICEA
shiERREbsnk» o7 (Fig. 4).
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H# EETF

TFC PERFORATION TYPE
@ 50

Fig. 3 Rate of the TFC perforation types are shown for each age group. It is clear that the type 0 TFC is high

under 50 years old.

%

1

.
TFC=0
TFC=1

Fig. 4 Relationship between the sex and the TFC perforation type.

Slit type 12 TFC DD b - & bHIHHOBRE L =
Zohdhs, 26, xoslit D FRAREYFAT, FE
TAEMER, A1FF M4 FIEBEBTESRLD 2mm 2L
ATHO, THITHFIECEBEL, REBCHEET 3
Bz oz, H L g o/ TFC o —Efiz slit
WEETBETH - 7258 (Fig. 1—a), FHITCRIEE
EEO slit TZQAIGHLLEHIE L, FEV D DI
CWwyoHHh (Fig. 1—a'), traumatic tear L HTE
iz,

Massive type THENETL, REESERL TH
2PITH, TFCWRRWHET 5 T b idin <, EHH
BLURANIE—6E & OFMEREBE L TEELTY
T, BUBERESHOBH A 5> i »o7 (Fig l
—c).

Atypical type @ > £ 5§48 flap RO EFL T (Fig.
2), 1B REIERO round type DEFTH 7. &
TFC2AM 5B L TRANC LV EFEORLIEAS
N0 1IFAZT T, ErEERBOR(ESERT
Hot,

Table 2 The TFC perforation types right versus

left
TFC=3 ‘ _ ‘ _ ‘ o, ‘ )
TFC=34| — | 4 e _
TFC=1 — 13 3 _
‘ TFC=0 | 16 pairs 3 1 _
Leftight | TFC=0 | TFC=1 TFC=2,4| TFC=3

52 {E1k 104 Bl WHEID TFC 2 &+ 5 &, £ED
FIFREN—ET 5 b D 38 {H{k 73%, — B IS A
B b0 13@K 2% T, EEORABEZEUL
Tz (Table2), 7-r 2, Fig. 243 80 Fo D
TECTHanEREL TFCOGRREIZ2EE L T
By, 20@EL o8RO flap Rk s £
H, Wf$ atypical type [ 94 L7z,
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£a a.
u Tunate
56 triquetrum
ulna
40
30
20
12
e —a
TFC=0 TFC=1 TFC=2,3,4 50> 50-59 62-69 70-79 80<
TFC PERFORATION TYPE fge

Fig. 5 The relationships between rate of joint cartilage ulcer (lunate, triquetrum, ulna) and the TFC perforation
types (a.), or age (b). The results show statistical correlation between rate of junate ulcer and the TFC
perforation types (chi-square =33.000, p<0.05), between triquetrum and TFC types (chi-square=15.202, p<
0.05), between ulna and TFC types (chi-square=17.176, p<0.05).

2. FAmEEOElL

a, RC] RCJ BT 354 28%i27% A 5o OEEN
WEOERBLENA SN, RCI 2ER T2 BRID®
BB OREE R, BE 5, ARE 0, ARSE 334,
ZAEF08THD, REECBEERORShI: AR
BEZATICOVT, EHE L U TFC DFILEE
BB OBEE ML, Fig.b—a Rl
<, TFC o &f. type?2, 3, 4 T, typel, 1 i
CSNTHAEMICE S B ICERICEBERBA SN
7z (p<0.05), ERBCHA5 & (Fig. 5—b) 50 F K
TR RER XD m 57258, 50 FUAE TS
LbBIBEIE &2 OWRAE L L0 S b TN
7o F by, HESEOEEREE, EfL D b TFC
ZIL & OEEDE» 5 7. _

BB omEE R TFC BRI —K L TZORA
mHEEL (Fig.6), BREEESESERAICB LT
HERBOER 128XV, MARBOBECEE(LR
Ehshkmolz, BROBBESHlCA sy
WEFRHEEZE 2~3mm THo7z.

TFC 2O WHITARBECEEOEKDA Sh
2O 4PH -7 (Fig. 7). BEEHELBIEZERE
DOREERT, TFC ORFL 2% AREBB LKL T
LEMEs sz, 48 b TFC OEMER
DOREIE A SN W, SERERFEETH D, TFCD
BIIEFTD onLh o7,

ZAEBOERBEKIEAREEELRICE b T,
LT-lig. fT&ETL WAHBND T ENHL, BITAH
SNTDIE2HIEZFTH 57z,

b. REE REBOEEBELRKE3ZHE (26%) ik

Fig. 6 The round type TFC perforation and the
lunate ulcer are observed. At first the
lunate ulcer is on the opposite side of the
perforated TFC.

(R ; radius, L; lunate, ¢ ; the perforated
TFC, « ; ulcer)

o7, REOELIARES, ZAF &L TEHM
Thot:, FHEOZOMOIBLICHASH D LD LK
BTBEOBELL 2 REEEF AN OHT, RAD
BECHENIC L 82500 E» o7, TOREHE
WwBIL T Fig.5 wiRL 7248, E#L Db, TFCoOE
BREE L OB E» o7z (P<0.05).

c. MCJ 158 12% i @B OF 0% 5 iz, MC]
DZEAIE 80 FRMOBZZA ST, 80 F THD T
BEan, BEOFEENIE scapho-trpezial-
trapezoidal joint (LAF STT]) oBBfiE &, E#E &
BREMOMEE (Fig.8) DX b 507T, ATEEMO
et 78, %EBBMOE 45, MEOEHF 4
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BilE sni, RCI &EET 2 LBEBRAOEE K
<, TOEREBLELBARB DAL SN B IEE A
»H0, TFC 0ZEAL & OBIE R Vb o7,

3. FEEOE

54 BIT 43% CTFERERBTICEILL A SN, F
REROBERIE & a7tz SL-lig. O &g
ERDBLDIF(T%), LT-lig. DA CFIL 2B 3
LD 276 (21%), MEOF2EHT DL D 204!
(16%) TH o712, TFC DEILOMEEIZ DT Fig. 9
Wir L7z, TFC 0 FFLORE & R FLO MM O uw
T Fig.9 wRL7:. TFC OBRAMNEEICH LT
BOIERILOEE L HEINL, W335 30 Bt
na s, BrORHCO LT TFC RIS L UE
e oEE A5 L (Fig. 10), LT-lig. OBFLIEE
EoBESE L, ERPEML TFCOEFLOBE D
BRI ERFLHAE LML A8, SL-lig. ¥
56 L HMEENZ LT,

4, HREFHE

o, FHSSEOEUORBESA L1201, FROEHRE
adky K LR25»> Tz OFHE O S ERD, ERIIOFE

Fig. 7 Case No 208, normal type TFC with rough £9{E% Table3 ww/RL 7. {BADEDESDEHMKE
surface and the lunate ulcer. <, PHERESICE LR LR ORINT 2 EES L S

(R; radius, S; scaphoid, L; lunate, «;
ulcer)

nizbob, S0FLUETRREEZASN D -T2,

Fig. 8 The joint cartilage ulcer of the hamate and the lunate in the MC]J surface.
(Tm ; trapezium, Tz ; trapezoid, C; capitate, H; hamate, S. scaphoid, L ; lunate, T : triquetrum, Z7Z7;
ulcer)

— 166 —



FRAE OB 167

LIGAMENT PERFORATION

%
(4] 58 129
o no perforation

TFC=0 efther SL or LT-1ig.

(neaa) PO S R E both 1ig. perforation

TFC=1
(n=41)

TFC=2,3,4
(n=41)

Fig. 9 There is a positive relationship between the ligament perforation and the TFC perforation.

Fig. 18-a 52 Fig.18-b — g -lig.
z 7 * - - -7 -l
- 52
49 e 49
P
-
P
.
-
o p
18 10
) 2 —
TFC=0 TFC=1 TFC=2.3,4 58> £0-59 6269 T8-79 88<  yr.
TFC PERFORATION TYPE Age

Fig. 10 The relationships between rate of ligament perforation and the TFC perforation types (a.), or age (b.).
The results show statistical correlation between LT-lig. perforation and the TFC perforation types
(chi-square=14.954, P <0.05) or LT-lig. perforation and age (chi-square 15.036, P <0.05).

Table 3 Degeneration points of the wrist joints

HfE SRR A & VUM L S EBIE O 2 EE L, 9

age minimum | maximum mean BRI & LT 80 B CFEBE D X BB 1T, &
50> (n=18) 0 4 0.89 PFRFIRBEIIREOFE, ) v v FRELCDOEHE,
BB 5 AKX 2R, i
50-50 (R=19) 0 5 2 16 _L—I:EEXﬁ{gN B2 AREOEE, RED variance
BN BETAABOLOBKESEITEET
60-69 (n=13) 0 7 2.54

HolDT, 0£2mm K% zero variance, + 2 mm

70-79 (n=26) 0 6 2.23 LA E#% plus variance, —2 mm AT % minus vari-

ance & U7z, Fig. 12 WLz ZELC zero 243

80< {(n=50) 0 | 10 3.40 ) )
minus variance OER] 60 FldF TFC @ type0, 1 ik
47 &), TFC @ type 2~4 % 13 #T, plus variance O
52 fEE 104 Bl DT ERF D& % 1T-7: (Fig. £ 20 st TEC @ type 0, 1 i 4, TFC @ type
11), EF 5 0~8 S 2.37 &, £ F &L 0~8 2~4 13 16 % TFC &L & variance ORI H EIZ4
BT 227 e B, AT 7 v OIS HEEES Bx D7 (P<0.05). §74 45, plus variance D
2 0.64 TERCHEBEERD . $hbb, EEOEY EFIC TFC 0 & D mEQEFS AL,
DREERIZIZEETH - . iz, Antuna Zapico O HARBEAEE DX, E
5, X#R&\oZEIL HXBRIZE T 5 BREBREC L 5 TFC DRTLEZRE
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Fig. 12 The relationship between the TFC perforation types and ulnar variance.

{chi-square=19.635, P <0.05)
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Fig. 11 The degeneration points, right versus left.
There is positive relationship between
right and left.
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[
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Fig. 13 The slice of the TFC shows the position and the thickness of the TFC. a. coronal section, b. sagittal
section. S; scaphoid, L; lunate, T ; triquetrum, R ; radius, U; ulna, arrow ; TFC)
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