& 1 BEERETE (n=30) LK T 2 BHEBRAEES6 (HiET MRD)

xmant | wom | kT, | E50F Ten | 008 T
C3/4 6 8 4

C3/4,C4,C4/5 1 1

C3/4,C4/5 1

C3/4,C5/6 1 6 6

C4/5 6 3 4 2

C5/6 13 3 9 3

Ce6/7 1

C7/T1 1

e 30 21 23 ' 5

HFROERE T C5/6 LR AT AR 2 EFN 13 EHELE L, C3/4, C4/5
D% 6 BT O LEEWT VA trick motion (B E HIEZ L 21 7 7 A VDR KE
EEMIE C3/4 S WEARS -8 774 0). 5 D0E(Type)ZRL & 23
774 NVOBRKEEERIL C5/6 %2109 774 V) TNIERESKD

S LABTHoT

DEFAHE D Grade DFL 0~6 42558, 0%
Grade 1 0 D&, 1-2 DF, 3-4 DF, 5-6 DEf
2490, 587 74 NVBEICEIT &4 DEE
PEELZ.

FOREEVAFAL (B RVEAKEZHOE
&> ¥ (uncoordinated finger motion)” & L C, % L
(Type 0) £ H TV, H X oI “REEN"
(Typel, NMEH 2V IZBRENMEDEI ENEVL) &
“ZOMDIE S D E” (Type 2) 1247 VT CEHfli L 7.
BOWRSOEIEHOR(RY—)THE1D
trick motion D & H I ZDREEZMETERET
%8, BE5WT7 7 A NT EITEEI Type 7T
LENRH B, Lo T 3 ADFHEED S S 2
AU EDSHEL: Tipe 2 ZD5H 7 74 VOTE
5% D Type & L7z,

Trick motion RN TS D & & DEAEZ AN
7- S HTET MRI(T2 S FAMEMEER) I B8\ 2 FHER
KEESM 2T,

R

1. BERKEERN
EEBEAERY 30 11C K17 2 4iTAT MRI HHERKEE

RN -42%258 20072 8

& 6L 13 C3/4p36 B, C4/5H36 41, C5/6 4313

B, Ce/7HS1B, C7/T1H 14, EEMREI3

plch otz (F1).

2, O

BiclsE L Twa@Eh, @E# 9 N, N1, N2, N3
1t 325490, 11.3+£3.3, 10.9%+3.1, 10.4+2.8, H
BEFEMBIAED N, N1, N2, N3 id 22.9+8.7, 7.8=%
3.1, 7.7%£3.0, 7.4+2.7, BEREEMEIEFEO N, NI,
N2, N3 it 34.9+7.6, 12.0£2.8, 11.8£2.5, 11.2+
23 TH-7:. N, N1, N2, N3 D FhIEBW»T
b EEMIROPHEIREH L VERCIR
¢ (p<0.0001, unpaired t-test), FAFHEMBEEH D
Y E I EREMAE L D EEICSE D o7 (p<
0.0001, unpaired t-test)?,

3. FEAANID trick motion

R, ERGEMAIRE, MRBHOSHIIEUS
trick motion grade DF1(4 ) #R 1 IR T.
h% B2t Grade 5t 1-2 DEAREHTCALE
EOFEETHEATE Y BB I RS R AR &3
227, HELBIB LAY =Y ELTEIR
%THh 5. L7do T Grade 3 3-4 B & Grade &t
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p=0.0777
Tk ns |
) L ]
T — Grade&t 5-6
— — : 0| Grade3t 3-4
— — || Grade&t 1-2
— — || GradeEt 0
— L +p=0.0097
0% | [
e #iE gt ]

B 1 &EICHTS trick motion DHFE

trick motion f34¥ (Grade §F 3-4 & Grade &t 5-6) D4H
BEI@ERET 4.8% (12/252), HBGEMAIRC 11.7%
(21/180), BT 9.4%(17/180) L7 b, EEHHE vs.
MEIBECEZ OHEFICERZ 2RO 7208, WaiRE vs. i
BECREEEYRO Lo, WHEREISEERC
£t U T trick motion DEE B> - LB EBRE IR
ot

5-6 B D A % trick motion fFtE & L, trick motion
& 0 B¥ & trick motion & 1-2 &£ trick motion &
LRI Z iz, ZD&ER, trick motion FEHE
D 4B B T 4.8% (12/252), W RTEE T
11.7% (21/180), #MHREET 9.4% (17/180) &7 D,

BEER vs. MATHTZOHEICERELR DD
(p=0.0097, Fisher s exact probability test), IR
B vs. 2B (p=0.6073) CIIEEEZ2RD LD -
7o, MBEEFIXEE BT L T trick motion DEEE
E» o BEEER D27 (p=0.0777).

Trick motion & FREDBI{R % &4 3 7 o FHBERE M
HIBE T trick motion FEE, RO Ni 2R 7- &
I 5B HRBE(=21)T 7.7£2.9, B (1O=159)
T 731281 ¢ BEEE X 2D o 7 (p=0.5689,
unpaired t-test) .

KIZ F M BTH D trick motion D EAL % & 7=,
Trick motion (X568 1 #2556 3 M COPTESH
THEELHBY, EHEL T2 DU EOMHETRD
6B I &L, HBEEERIC B\ THAET trick
motion BHELHEI N/ 21 774 VDH DB 12
77ANTRE-BEOE1HE»LEIWET
HBELTBETH -, - ERICHE trick
motion BFHELHEI N 177 740D H B 15
77ANVTCREIHEISEIHTTEREL (B

% 2 HBEfEIcH T D trick motion DITFIEREL &

Ni
1Al %
BEES 18 : -
Eh (Ni) B Trx?k Bl ’In?k
motion motion

#17 5F N1 4.0 - 10.8 +
N2 43 + 11.0 +
N3 4.0 - 9.8 +

Ny | (12.3) (31.6)
#25 HF N1 6.5 - 13.5 +
N2 6.5 - 12.5 +
N3 6.0 - 12.5 +

(N) | (19.0) (38.5)
#25 £EF N1 7.5 - 13.5 +
N2 8.0 - 13.0 +
N3 75 - 12.0 +

N) | (23.0) (38.5)
#23 EF N1 5.0 + 10.5 -
N2 45 + 11.0 -
N3 45 + 10.5 -

N) | (14.0) (32.0)
#23 EF N1 4.5 + 12.0 -
N2 45 + 11.5 -
N3 4.0 + 10.5 -

N) | (13.0) (34.0)
#26 5F N1 6.0 + 11.5 +
N2 6.0 + 11.0 +
N3 6.0 + 11.5 +

(N) | (18.0) (34.0)
#26 EF Ni 7.5 + 12.5 +
N2 7.5 + 11.5 +
N3 8.0 + 11.0 +

(N) | (23.0) (35.0)

WEiDH 5 IR I BV CESE L 72 3 # T trick motion
B L - ERAEERT 2, HEEFAES#25 0F
F, EF TR trick motion BE -7 Ldh oD
I BB L, BcERBE#23 DEF, EF TR
A7 X trick motion 2 & - BMHEWEEL /-, EHNES
#6DEF, EFIBOTIEMEI% 8L T trck
motion ZFAH . LTNOER S Ni DEIEFHIZ L -
T2 fERIgICEmML T3,

HThot. MiEidH 2 WIIMEIGEREL - 38T
trick motion Bt T & - LB EA 2 Z 7 7 4
VONEEDICEEDDONR2THS, #Hin
trick motion D32 o - DICHMBIBEL /-5
W (#25 £5F, KEF), MICHIHT trick motion % 22
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p=0.066
* ns '
Ll W 1
o 7.1% 15.6% 12.8%
100% — oy , p— Type 2
90% |— ‘ il .
80% — ] — [ —{Type
70% | | Type 0
60% —1 —
50% [— —
40% F—
30% | +p=0.0044
20% — —
10% [ —
00/0 A b P 4
Foit] i ik

2 BBEICBITBESDEOHEE
BoiEs2%H Y (Typel 7213 Type 2) DEEE X8
HWHET 7.1% (18/252), #HRIEFT 15.6% (28/180),
BBFT 12.8%(23/180) £ % b, BER: vs. WHIRFTH
BEZEO T, M0 vs. RHTREEELROL
ot MHBIRRERCHLTTSSZOHEEIR
BotBBEEER ko7,

DT DITHMBIER U IES (#23 5F, £F),
Aii$% %38 U T trick motion %2 B ® 7 fEHI (#26 H
F, EF)ORI—vBHoT:,

B trick motion BBEHETH 57221 7 7 A4 LD
TRimKEE®A I C3/4 588, C3/4, C4, C4/5
551, C3/4, C5/6 236, C4/5 433, C5/6 533 T
HH C3/AIHERBDH -7 (F 1),

4. IBOIEXS5 DZE (uncoordinated finger motion)

BEFHR2PCBITE 220587741009
L 3 ADFE 2 TR o7, Thbb&FHME
BENEFN Type 0, Typel, Type2 LHEL D
DIZ2774NHY, HEDI ZE~X % Type 0
& Typel & L7, BBHEMAIRED 180 7 7 A VD
AL 12D 5B 7 74 L TIRERICEEM ST
NI DMGED 9 X Type 2 & L7-, BREEMIHEC
E3ANDFFMDBITRTREL L7 74 NMIER
ot L KREH612D58 774 0DH B
INSFEDO LN 3 77 A NVZEVTRD
D609 7 7AN(995%) T3 AHBIE2 AD
FES—EL TWDT, ZhitZ05H774
VD Type & L7, ZORER, BEBRICBITS
Type 0, Type 1, Type2 DHEILZ N ZF i 234, 13,
5Thbh, BEREMIIFTIIZzNEN 152, 23,
5 HBEEMRECIEENEFNLT, 16, 7TH-

x 3 FRIEROESOEDEL

Eo>x0#E 774 VE
Type 0—1 9
Type 0—2 4
Type 10 16
Type 2—0 2
Type 0—0 139
Type 1—1 7
Type 2—2 3

&t 180

WD S -ICEDES>ENADONZ LI ko7
(Type 0—1, 2)DiX 13 7 7 A VM (71%) TH > 7. FHic
o TELDEMHE L (Typel, 2—0)DiF 18 774
N(10%), WMETHETELS AP >7DIF 1497 740
(83%)TH o1,

7.

HHEMEDIIS 22 H b (Typel i3
Tpe2) DHEERBERIDVDERICEL > 7208
(15.6% vs. 7.1%, Fisher s exact probability test,
p=0.0044), BREENBHOE S DEHH DHE
BT E AR E R D072 (12.8% vs. 15.6%,
p=0.3738). FHRHEMBHOIESO2EHH DEKE
BEBEBIVEPLEBEREZR kDo
(12.8% vs. 7.1%, p=0.066) (X 2).

BDIESDE ERRBEDOBRE A 5 7= HIEEBIEM
BB T Type Bl D Ni % K % % & Type 0(n=152)
Tl 7.97£2.85, Type 1(n=23) Tl 5.361:2.36,
Type 2(n=5) Tl 8.23+2.63 TH H, Type1 D Ni
D& Type 0 & Hh BEIZA L dh - 7253 (p<0.0001,
unpaired t-test)Type 0 vs. Type 2(p=0.8459),
Type 1 vs. Type 2(p=0.0618) ICABE X 2o 7z,

EMBIHBDOIES D EDHEB % A7, Type 0—1
~ELLEDDH9 7 74N, Type 0—2 ~EflLL
DML 7 7ANTHD, Zh5137 740
(7%) CRFFTHRESREL b 22O
WHN I3 2o 7B DIE 5D ENMRICED b
X910, 10%(18/180) D7 7 4 L TIHIE
5oL L (Type 1, 2—0), 83% (149/180) D
7 7 A L TIRITBI TR Do 7 (F 3).

WEHES D% Typel ZEL %23 774 VDF
BEE KB/ ALIX C3/4 h34, C3/4, C5/6 236,
C4/5 234, C5/6 239 T, Type2 2BL7577
A NDBRAEEEMIZ C4/5 432, C5/6 »33 TH
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h, —EDEAZBDLr>7-(F1).
|;% =

INEF 5078 I EEREE R E IC T X 3R ) BV Fig
DELFHEZIEZ L, FROMBICEL CFE
EidRIRICER L, FROBMICEE L T FEE
BigicEE T 3% & v ) “G 7% # B (abnormal
synergy) "% R\ L7z, 2% FEIE D trick
motion & BFA T 3910z @ FEREIC D TER
BLTw2RWH DD, FHOME & FHEESERD 3
VTR DAL & FEARIRAI D synergy DR & HE
ELTED, BEREICH) MEERD 1 2 EZ
T k) TH3. Lrb " EEOHEMEICL SIS
DIWEBRREDOFILBEDOFRESTELHE) L O
WCRZ5"ELTED, trick motion & FREBEDIREE
DESEEREL TWw3Y L2 LSEOKE T
EENEH D 4.8%I12 D trick motion 520, HEE
FEICRENE VI TR b ok, %7 trick
motion FEHEH DY Ni 53 7.7, MG 0 FigHs
73 LEHEZEIT% , trick motion ¢EhH B EDE
B (FREL O EREE) ICIIBE D e o7z, DX
IZ, trick motion ZFHFEEDOMATHR ZEL TRRDH S
n, ER L DEENE, B9 E oBE(FE
DEEE) L EEOBRIE R, L) FEsdH
D, HhbIHEREICB T 2 TEIERE RS TE
DEIBBERMPEBONSD, HLADEFT LD
WRIBRELEA D L2 ) TR WLI EISHAL
(% 2). 2% h il trick motion Z B/ TV /- EBE
#23 132 < trick motion ZFRH TRV,
I FBE#25 1B\ TIITRT trick motion % & %
Do e BMBIETXTOHICBTED -, -
BE#26 ICBVTIIMETDHHE D trick motion %
B, DFh—EOWEMMhh o7, #23, 25,
26 DT RTOEFNZEB VT NI BFMIcLoT2
fERIRICHEML TR Y, FMiC X 2 Ni 088 (4
REAER DBE) L trick motion Z BHEAIF 2 Z &
WBTE ol ITNHDTF—IhoEMI NS
& 1% trick motion X BEBEEBBED 1 D Tl <
‘FEMEPLISWERL TV EEY FEE
REKLHBEITIZLZ2BERLCENL-HERE
BTkt w) I EThH 5. FEOETRR

FEHICBEICEZ YA AR ERARKCH
EBH FREP2RL, HELAEERICR SRy
FIBBETLOoODYESTLo2hETL R
BV THEH, FHEEZBELICCWVLERLITVS
BERENZDI A7 DBER LB BRL -7
iz, FHEEEZEET LI LK > TFEMHD
tenodesis IR ZFIH L CFE2HE LD TR
o t#EINS, R 2 I LES#25, 23,
26 D& CHRBICEREVH IS T
Fl—EF D EATFIC trick motion SEN T 3
DI, ZNBEDER ORBTHAH. bbb A
ASEIDFEFIEUIER S LTV 3 L, trick motion 0%
£ b B & oEFUIC R Ll ] & b DERAER
ZFRL T2 aHEMH D BE T & 72\ (trick motion
® R TG OB R AE B/ C3/4 e %o
FEERINETBLTVLIA#EELH ), £
7z trick motion DI AMRIC X 2BEZ b L i
LTEh, BnkBREESHOLZBVESTHS
At b H 5. FHEEVRAEZ2IEEE, @Y
HICHRCHEBERE CIIREET 2 FEM O =
WCEEBH B0 E ) BICO0RTIE, BASHD
ERIHIESE D LIC LRSS ETH S 539,
HERAEMBEIC B\ TIE Tipel D52 % (R
HEEN) % 23 7 74 1 (12.8%) 12, Type2 DIES
DE(ZDM)ES 77 A4 N(28%B)ICEBWTRD
2. L2LiEs2EieplichonibllTtids
(, L5 4% DIEF TR FREEOFTMI E N
T\ 7z (coordinated finger motion) . ZABERE D —
DIEFICRD 52 ZDFHIES O ZDFREEIZMA
ThHAH W, BROBETRLEX I ICREENE
RIS 7 74 VDN ZRBRESBEFION LHE
Bitdld-7:(536 vs. 7.97). 2 h REGENIZ
FREOBRWIEFICEHN TV Z Lok 5, HiAiE
DHERE % AT D trick motion D X H I —F DI
BwbiFTiEi{, 9B%D7 74 NMIZBWTI
o 2ENHEDBVIIRETH o7 (F3). /D
¥ 5913 FES DO Ic 35 V> TREFRBEIET T 5
EREI3HD IPEEFIMENTEL LD, X oI
T2 L REIBIRAMMLTEE I NBETRE
DATYBEZEFTELICEZLEL TS,
FES W& ILRBTCOFHOBETH D, o B
10T R MBI ZFHEHOIISHEICD
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WCREERR TV, L L RUEOMES
TERVRECEHIHESEED RS, YR%L
IR R L ORMICOEB) DRI A S
h, TUBREEBEN(EE T Typel) & LTER
Doz TTHB, ZOLHIEHEERC
B2 RAENIZEIR FES L bW IREBHRT
HBI Dbt

TRAERRESREBICET 2D, Alter?
138 SR BE M o BRI 1S cortical reserve DA iz
WEE OB IR DT, 2% h KK
BEh o hB/MENEREI NS MEREDIE ) B3
BEERE~OZNL Y bP RV ELEY, 4
IR TIISEARROBINER IS RFIEETH 57048
BICBLTMERRETERVE L, HEEEIC
BUOTRHEAERIRIND OISR L BEARDOBER
RKPBIoT0BEEZDTH DD, BEPE
18 IZBI/MEIC AR TARYIC X b &) AR I
IOEXEENTLEDTHAIH ., ZNREEN
WEFRA L 2 EE R wl, bLZ2IHITHBEAELR
BLENDAN DI DL S D X (Type 2) D FIELFHH
T &R, SEOEHTIE Type2 DFEH N 11
Type 0 & #=H3% <, Type 2 IIFRBEDIATS & 1XBIER
Bhnk ) THo7hS, Type2 R L7 74N
E5DIBETHERBNIAE TS, F
#2913 Long-#FEH R D tracking device Z iV TF
B BB %2 1T\, C4-5, C5-6 DHFHEELE
BICIEPBRMEDEHFHINEN S, C3-4H5H
3 EEETOBE TR RIEDENVERTH -
722 LTw3, L LT bEFAED 2~3 #
A, SEIORESITR REBEN T C5/6 &
KEEBRGE L Aohlds, EFfLEE LTH
C5/6 ICRAEB % BKOHI03% 1> > 7o INIEENT
X C3/4 EEPZVEVIRRTO b2 b
b B AFBRIEDAMEIVMNEDEN Z IXIEFE IR
R hIERIED ADE E BB OHILH 705, &H
EEM L OEELRBR I ok, o REGE
nPADIZe>EDFEEZERT %13 Type 2
BRUEFNZDLAEL-D5HOFELE L1
)

SE15HF R P 2RAWTEBEICET 2FE
EEIORMEEE L. BEEHRT 5L TR
FHlEIC & 2EBENLBESTRICR7. b

AAHLETHFEMEOABICI 2HETHD,
100%ZBH E V) biF Tk, L LUEBREIE
DEH B EICFE) FEIE @ trick motion DX
5O FILDVTIRNEFS DRI N E TIE
FAEREINT I Rd o, Lo TIhs
DEROBESE, BRECB Y 3HESCFMCL
2EERL, ES5ICEBERICOWTERTE
ZEREBEREV. SR IYEBNLTHGE B
LTy —Z 20 FiEESHOBHBHE
K23 THAHN, EREEOREICE L 5HMAL
FERE L TFRESHOFMLBIE LRI TWEL
V)

& R
1. BABHTOFEE AT EH % 15 B
BEIEGR L CEE L.

2. FHEEYHEICEL URRCFEENEE
J&$ % trick motion X {EE D 4.8%, HEE
FEMTRIEED 11.7%, WIEEED 9.4% 1389,
fREHvs. MBI TCTOHEBEILEREZLR
I3, MisiEf vs. MBEPFTIIERELRD
oz,

3. trick motion IXEEBEE DR TIZ R FH2
L REICHBIY L) ETIEBRIOIEER
FBiIiBHBAIcEL 2REEHS TH S L
g3z,

4. ¥ D 1E 5 > = (uncoordinated finger motion)
SREERED 7.1%, FEREEMTETEED 15.6%,
IR EED 12.8% ICFRD, ERE vs. MATHT
ZOEBICEBRELRD L, METHE vs. M
BECTRERERRORDP T,

5. BOIESDEDE CRREEND (Y —>
THot=h, ZOMDNAY—VbEELT.

6. FHDIEXS D E IZHEBE I ) REDOREZ
RLTWALDEHEINSD, ZDFERIL
THTH ), FRBRALEESMNO A THAT
5 LIETERPOT.

X ®

1) Alter M : The digiti quinti sign of mild hemiparesis.
Neurology 23 : 503-505, 1973

2) BHEFERER : B BRRRICASN S FiaE
EIEBR O B EEWINE — R I BB BESE
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FREEEICD\VWT, HELRE 54 1 767-790, 1980

3) M R, MBEE =T ¥ EMECRSHh
3 FEREOEHEIT -5 Fr 2Ny Er S
FEZHOT, HLWVESHBERITFASHEL:
39-43, 2005

4) @EE F, REtEMH, AHREE -t SHEEEE 15
Wi A+ —HEEERTMORAS EEN 41
955-961, 2006

5) Kandori A, Miyashita T, Hosono N, et al : Motion
analysis of grip-and-release with fingers using sim-
ple magnetic detection system (in submission)

6) /NEFREES, ELXR®, MEZEZ - i : Myelopathy
hand & EHBEIE O WM, INFREIE (). BHES

Bos, FHRERARE No. 2. ppl0-17, 1982

7) PNEFREER  EEEMEME OB LR BRSHE
60 : 103-118, 1986

8) Ono K, Ebara S, Fuji T, et al : Myelopathy hand.
New clinical signs of cervical cord damage. J Bone
Joint Surg Br 69 : 215-219, 1987

9) Ono K : The surgeon’ s view on differential diagno-
sis in patients with cervical spine disorders. In :
Ono K, Dvorak ], Dunn E (ed). Cervical Spondylosis
and Similar Disorders. pp297-330 World Scientific
Publishing, Singapore, 1998

10) FIFEZER, KILEHE - Myelopathy hand, BFHEHEE
18 : 573-577, 2005
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£ 18 E HERHHARESZMESR

Bl fE Hb: > 5 1 3AETH 7L (FT036-8004 SARTTHKHET 1-1-2)

TEL (0172)37-0109
SBlEE (FE) :
YRS LTHYEEE

BEHBEREMEREOLE L BXRLH)
BESR IR AR TRt R i R

& i B:E& 10000 M
BEf 2,000 @
B B 2 %1080WMELKTRIZITS.

FBEHA 1, EERUARREER, BRE, FBEE #5%(600 TRE), BE%(E-mal &)
ZBGEE L, E-maill K CTRETCEMNDZ L, BRiZbLR v, 73 7oRIfERHL
VI b, EEEREICIRY RE O '
2, RREBEBVEFZESDELATHL I L2ET 3,
3. FEERFYIA X, 2007 € 4 A 27 B (&) (&),

4. WEORE LERUR 2RI,
E B 5 E 18 AEARMUREREMESTER

2 \KE 8B
EANRTRZEZRE RMEE—#E
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FHRMATFELEICH T DMTUER
HESTERLIT vs BISBREBIEM 2D & FRER

g ®="Y @HE BEwY =H %Y
B Y K EHETY H)I ST

Surgical Strategy for Ossification of the Posterior Longitudinal
Ligament of the Cervical Spine : Laminoplasty vs Anterior
Decompression and Fusion. Their Indications and Limitations

Motoki Iwasaki*", Shinya Okuda*?, Akira Miyauchi*?, Hironobu Sakaura*",
Kazuo Yonenobu**, Hideki Yoshikawa*V

EG®E 5} 42 : 255~265, 2007
Key words : OPLL (#8045 & {L4E) , laminoplasty (e ST f7), anterior decompression and fusion (85 77 BRE B #)

MBS £ ME— ORRBIRE U TV ABHICFR L - BEMERNTELEee flz R 2AE ICRE
U, BT ARREREM UT, 8ihE) 27 fl& EiRet U 7. HEBRRIC &L TERE <6096 L T AL
£260% DEF X FHRREF L > TV HEHRTORBETIRICES T 2ETFREDRITOBR, W
BOB{L/v5— > « INAEERE - TR T 51 X > NEfL - SBOIBETH - 7=, S8 60960 £ ILE
DBIENE - BLUTRRT 51 * > FIMBHRHORREEZL S5, SHEEFFTENERMHED
BIREEHD 3. ‘

We retrospectively studied cases of cervical myelopathy secondary to OPLL to compare the surgical out-
come of laminoplasty with that of anterior decompression and fusion. The neurological outcome of lamino-
plasty in patients with an occupying ratio=60% was poorer than in those with an occupying ratio<60%. Mul-
tiple regression analysis showed that the most significant predictor of poor outcome after laminoplasty was
hill-shaped ossification, followed by lower preoperative JOA score, postoperative change in cervical align-
ment, and older age at surgery. In the patients with an occupying ratioZ60% anterior decompression and -
fusion yielded a better neurological outcome than laminoplasty. Although anterior decompression and fusion is
technically demanding and in associated with a higher incidence of surgery-related complications, it is prefer-
able to laminoplasty for patients with an OPLL occupying ratio 260% and/or hill-shaped ossification.

o 5 BRI BAR T T ST bRRE LT
LI PR & 1T & e MIABIEN oo T IAHED

22 72 1960 4F 1 ERERHEIT B (LR (BUT, YIRS RED X 1 5 BN CTH - s, %
OPLL) D¥IIRMAI % & L TLK, i OPLL ik ORMFMAMBIRL THRTEIR/ATEZ

* 2006.12.11 2 :
N KR AZEAERESRHERSEHANBE EEAR) ($565-0871 KERAKMET ILH R 2-2) Department of
Orthopaedic Surgery, Osaka University Graduate School of Medicine '
*D KBRS KRB AR Department of Orthopaedic Surgery, Osaka Rosai Hospital
*3) EREMAR Miyauchi Orthopaedic Clinic
* ENRBERE A BRESERE L ~ ¥ — Department of Orthopaedic Surgery, National Hospital Organization Osaka Minami
Medical Center

0557-0433/07/ ¥ 500/ 3C/JCLS FREEN -42% 38 20073 H 255



& 1 M OPLL KN T B#SHMIN & A TRER

EMOEBEET—%
WERMRE | sUABREREMR
(1986~1996 %) | (1996~2003 %)

FEI B 66 Bl 27 B

B/t 51 /15 B 15 41/12 81
FIEGER

2] 57 B% 58 &%

(range) (41~75 &%) (41~74 %)
g ek s

i 10.2 £ 6.0 £E

(range) (5~20 4) (2~10 %£)
780 JOA X a7

] 9.2 /4 9.5 /&

(range) (0~15 &) (4.5~14 &)
Bt 5 HLE

¥ 44% 157%

(range) (15~71%) (30~80%)
BHEREER

¥ 7.6 mm 5.6 mm

(range) (4~11 mm) (3~10 mm)
OPLL &

b F i 20 H1(30%) 14 #1(52%)

Re# 36 i (55%) 7 H1(26%)

pay: ik 7 01%) 2 #(7%)

Z DfthEY 3H(5%) 4 H1(15%)
FAREEAL 7 —

AR 54 151 (82%) 16 %1 (59%)

IR 12 %1 (18%) 11 #1(41%)
FiRiRsRE

T 177 & 30290 -

(range) (90~395 43) (167~470 o)
Hi i &

5 464 g 513 g

(range) (50~1,800 g) (70~1,730 g)

Do 11820 2 D%, HBYIRRMICRb b 1970 £
RBED SR 2 BHEBTBM BRI, %D
EFHENBHE DS B M ERE DBRIEM & L GEIRL
BELERESREIN TV 259102 —F
HEREBEM (LT, BIA®R) IHFHERNCH 25
L8 % T CEROEENLRE 2 BB T
ELHREHBLOD, ZOEMNLREZDOF
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FEAEHZ BV T OPLL o5t L HEB R %
WEATL72ERIE 82 B TH -7, 2D ) HLEWR
N 13 il L RS 7e L & B A BHE O 72  FTili R
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) ICTEHE L 2%, BEREORSHELLT,
B EHEK 75% Mk % B (excellent), 74~50% % B
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=260% 10 69%

9.3 134 54% 64%

Y HESTERMIC B T IR 260% 13 HHLE <60% 1 L TEMBESERIC

%5 T\ (p<0.03).,
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JOAZa7)chh, BLLHEK BIEFEERE,
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Bt G HE =60% (N=6) 1(17%) 3(50%) 2(33%)
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ihit} 12 51% 9.1 11.7 30% 40%
AT R IE B 16 53% 9.9 13.6 54% 59%
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2. 558 | 15 62 10 8.5 29 —21 | A/ BEE | ERE - o3 Ec)
3. 605 | 10 65 6 10 46 36 W/RER | MR | HER

4. 578 | 9 | 67 | 12 | 12 | 20 0 | wiEmE | WEER | e

5.47%8 | 5 70 10 9 0 | —14 | W/EFER | BER | RER* | LBES
6. 465 | 15 71 7 14.5 80 75 ai/RAeN | RER —

HiT 5 BRI B 2 4

1.568 | 9 60 9 13.5 81 56 W/RER | AR - V=Ll
2. 488 | 10 62 12 135 90 30 | At/ EGR | RER | BERE | 8K
3.60% | 9 63 11 165 92 92 /R HIZE R -

4. 5158 | 6 64 11 14 58 50 | AHb/ERE | AEE -
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54BNz L CIBABEEZEM L TREMNIC
BeflEme L7, MEEREOMEEREIL 2
B(7%) icxt LT, ik 8 A AL 35 AR
MBRMZEML 72, BREL T, HERCE
\F 2 B IIHES TR 66 B B W TR MERR
EMD 1B Q%) DA TH o758, BIHE 27 HiC
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FHEAT 2~3 FHid 5WFO L TNHE, 1 4
Hid S HITHEZAR T2 OMEL, &EZEE
WHRITARBE L o7z, IWBDBEANY — v (il
¥ :50%) CERLEMEBERED (K 2-3, b).

FMIFETA BT |, RN (C4-7 BEE) %2
HEAT L 72 (I 2-¢). #hite A IR L (K 2-4),
FEERERIZSH T 5 LS IR BT 5, fiTEiRR
D CT TR L 72 2 AOBEETF I CBRE L 5
L3t 2 12iF 1L T OD R T E 2 (X 2-e,
f, g.

EX.

1. HSEBRNORSR &/IAEOF R

Tani 5274344 {101\ Bl & 50% DA _E o F#HE OPLL
WXL CRTAEOBMEERRE LT 508, S
K 50% KOS & HHLE 50% B E 60% KiitD
FEFZ L L 7-bhvb 04 £ TORETD) 6 13,
HBERMOBBERBCEREREZ2Rd ol
o 71018 SEIDFERD S b BLEBREOARI
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2RI IIHEZR T E o720, EHE OB
¥ — VISR & Ao RSB ERE
HRRETHZDIZHLT, WRDOEA Y —
R o RATRIC B SEEI N TV B IRES
BECE, EROBHEOIEILSTE L,

262 S -2%35 20003 A



EHEHPRSHDE C Lol EtE 0 E{L3
y—vERL, WHOB Y- 2RTEEIR
Z DT (HERTEER) L EFERPCRABO—FT
oo, SENLERERELZRTEHED
B Y — v CRIGEEICHFEE 2 IEKT 5H#5
FRATIZBIC > TV 553, RN EREER
ERTILB OB Y — T, HEBHERMITI
BESHRBBICC WATREESEH B, k7, ILWED
B RS — v 2 B X R TBIZ T 5 &, AL
7-BLicEREL b2 it  WELT, HERE
® CT Tiz-> EH T 2BMEDOHEKRE,
il 5 2 DRFTATFICL Y BBUICHKRT 2D
HoRRLBLEEZONDY,

HHERRE 7 74 X v b OB{LHHESTERMD
BEARICKESEEL Tk, HBTRMEI
BHHEZ 74 AV P PHIERD» S BRBICEMNLL
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Surgical Outcome of Drop Foot Caused by
Degenerative Lumbar Diseases

Hiroyuki Aono, MD,* Motoki lwasaki, MD,t Tetsuo Ohwada, MD, Shinya Okuda, MD.§
Noboru Hosono, MD,* Takeshi Fuji, MD,* and Hideki Yoshikawa, MDt

Study Design. A total of 46 patients undergoing fum-
bar spine surgery for degenerative lumbar disease and
presenting with drop foot were included in this retrospec-
tive study.

Objective. To determine which preoperative patients’
symptoms were of statistical significance in their effect on
surgical outcome.

Summary of Background Data. Drop foot is a neuro-
muscular condition that results in palsy of the ankle dor-
siflexion and is a major problem in Japanese daily life.
Few studies have described the effect of a surgical inter-
vention on drop foot associated with degenerative lum-
bar disorders and the factors that affect the surgical out-
come. The manual muscle test can be used to determine
the muscular strength of the tibialis anterior. Drop foot is
then defined as a score below 3 out of 5,

Methods. Patient medical history, preoperative tibialis
anterior strength, presence of leg pain, and duration of
palsy were recorded and compared with surgical out-
come.

Results. Of patients, 61% recovered from drop foot after
surgery. Patients with a tibialis anterior score of 2~3— and
those suffering from palsy for a shorter duration of time
showed better surgical results. Cases without leg pain were
also shown to be treated effectively with surgery.

Conclusions. Palsy duration and preoperative strength
were factors that most affected drop foot recovery follow-
ing surgical intervention for spinal degeneration.

Key words: drop foot, degenerative lumbar disease,
manual muscle test, tibialis anterior. Spine 2007;32:
E262-E266

Drop foot, or palsy of ankle dorsiflexion, is a neuromus-
cular condition in which patients suffer pain, weakness,
and sometimes loss of function. The etiology of drop foot
includes peroneal nerve palsy, sciatic nerve palsy, Char-
cot-Marie-Tooth disease, polyneuropathy, epiconus syn-
drome due to disorders in the thoracolumbar junction,
and palsy of the lower lumbar root due to degenerative
disorders.
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Due to the resulting “steppage gait,” patients with a
drop foot have considerable difficulty in ambulating with
standard shoes, sandals, or slippers. The addition of an
ankle-foot orthosis or the use of calf high boots greatly
improves both their gait and risk of tripping and/or falling,
as they provide support and prevent the foot from plantar
flexing. Among certain cultural groups, such as the Japa-
nese, this neurologic deficit can be that much worse an
impairment as it is customary to remove footwear indoors.

Although there have been case reports of drop foot with
unusual etiology such as brain tumors,’ pelvic hydatid dis-
ease,” or iatrogenic drop foot after spinal anesthesia,>* lat-
eral meniscus repair,>® and lumbar operations,”™ there
have been few studies describing its onset and recovery
from motor deficits following degenerative lumbar dis-
eases, and no definite conclusion has been reached regard-
ing factors that influence surgical outcome. In the current
study, we retrospectively examined motor recovery after
surgery in patients suffering from drop foot caused by de-
generative lumbar diseases and who underwent decom-
pression with or without fusion surgery. We also studied
the factors that influenced recovery from drop foot.

m Patients and Methods

Forty-six patients (27 men and 19 women) who underwent
lumbar spine surgery for degenerative lumbar disorders be-
tween June 1993 and September 2001, and who presented with
drop foot were included in the study. The mean age at surgery
was 56.6 years (range 23-86), and the mean follow-up period
was 3.7 years (range 2-9). Drop foot was unilateral in 41 pa-
tients and bilateral in 5 patients.

Drop foot was assessed by determining muscle strength of
the tibialis anterior using a manual muscle test and by charac-
terizing it according to the Medical Research Council scale
(Table 1).1° A score below 3 {out of 5) was used as a cutoff since
we reasoned that muscle strength grade =3 enabled the patient
to achieve a degree of dorsiflexion in a sitting position. Tibialis
anterior strength was estimated as grade 3 when patients could
dorsiflex and invert their ankle in a sitting position through a
full range of motion. Tibialis anterior strength was estimated as
grade 3— when patients could dorsiflex and invert their ankle in a
sitting position but could not achieve a full range of motion.

Patients scoring <3 were seen to stumble while walking in
sandals or slippers. When the patient had drop foot bilaterally,
the side of the weaker ankle dorsiflexor muscle was used for
grading. A detailed preoperative diagnosis revealed a herniated
disc in 24 patients, spinal canal stenosis in 16, degenerative
spondylolisthesis in 3, isthmic spondylolisthesis in 2, and spon-
dylolysis in 1 (Table 2). The duration of drop foot symptoms
before surgery ranged from 4 to 720 days (mean 97). Most lumbar
disc herniations occurred at the L4/5 level (Figure 1). Extraforami-
nal lesions were seen only in L5/S single herniation.
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Table 1. Manual Muscle Test of Tibialis Anterior
According to The Medical Research Council Scale of
Muscle Strength

0 No contraction of tibialis anterior

1 Slight contraction of tibialis anterior is observed, but ne joint motion
of ankle

2 Patient can invert and dorsiflex ankle with gravity eliminated
through full range of motion

3 Patient can dorsiflex and invert ankle against gravity through partial
range of motion

3 Patient can dorsiflex and invert ankle against gravity through full
range of motion

4  Patient can dorsiflex and invert ankle against gravity and moderate
resistance |

5 Patient can dorsiflex and invert ankle against gravity and full
resistance

Lumbar surgery involved a standard discectomy in 24 patients,
bilateral fenestration (laminectomy with or without discectomy)
in 16, posterior lumbar interbody fusion in 5, and repair of spon-
dylolysis in 1. Preoperative strength of the tibialis anterior was
graded as 0 or 1 in 17 patients and 2 or 3— in 29. Eight patients
did not complain of leg pain. Radicular symptoms were seen in 34
patients and cauda equina syndrome (defined as perineal numb-
ness and/or bowel and bladder dysfunction) in 12. Combined
radicular and cauda equina symptoms were included within the
cauda equina syndrome category. The number of involved seg-
ments was multilevel in 16 cases and single level in 30.

Patients stayed in the hospital for approximately 2—4 weeks
after surgery, and we examined motor recovery 4-6 weeks, 3
months, 6 months, 1 year, 1.5 years, 2 years, and every 1 year
after surgery. Follow-up of the patients with complete recovery
was stopped at the time of the 2-year follow-up as muscle
strength would not be worsened once motor had recovered
completely. Experienced orthopedic spine surgeons evaluated
preoperative and postoperative muscle strength.

Surgical outcome was evaluated by recovery from tibialis an-
terior weakness, and ranked “excellent” when muscular strength
recovered to a manual muscle test score of 4 or 5, “good” when it
scored 3, “fair” when muscular strength recovered but it re-
mained below 3, and “poor” when there was no improvement in
muscular strength at the final (or latest) follow-up. We also eval-
uated the recovery rate of tibialis anterior strength:

postoperative tibialis anterior strength
—preoperative tibialis anterior strength/S
— preoperative tibialis anterior strength X 100(%)

Grade 3 minus tibialis anterior strength was calculated as 2.5.

Statistical analyses were performed to assess factors that
influenced the surgical outcome (tibialis anterior strength at the
final follow-up). The tests included a Mann-Whitney U test and

Table 2. Diagnosis (n = 46)

No.
Diagnosis Patients
Disc herniation 24
Canal stenosis 16
Degenerative spondylelisthesis 3
Isthmic spondylolisthesis
Spondylolysis

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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Figure 1. Compromised levels affected in drop foot. Most lumbar
herniation occurred at the L4/5 level. Extraforaminal lesions were
seen in only L5/S single herniation.

multivariate logistic regression analysis using JMP 5.0 (SAS
Institute Inc., Cary, NC). P values below 0.05 were regarded as
statistically significant. Multivariate logistic regression analysis
was performed with factors that were thought to be significant
(P = 0.2) in the results of Mann-Whitney U test to gain better
sensitivity. Multivariate logistic regression analysis of final di-
agnosis (herniated soft disc vs. canal stenosis) excluded 3 pa-
tients that were diagnosed as isthmic spondylolisthesis and
spondylolysis. Three patients with degenerative spondylolis-
thesis were included in the canal stenosis group. The correlated
factors studied were: final diagnosis (herniated soft disc vs.
spinal canal stenosis); the number of involved segments (mul-
tiple vs. single); neurologic involvement (nerve root impair-
ment vs. cauda equina syndrome); age at surgery; gender; pre-
operative severity of palsy (tibialis anterior 0-1 vs. 2-3—); leg
pain; and duration of palsy before surgery.

m Results

According to the functional motor recovery from drop
foot, overall outcome was “excellent” in 19 patients
(41%), “good” in 9 (20%), “fair” in § (11%), and
“poor” in 13 (28%). Thus, at least some degree of tibialis
anterior functional recovery was observed in 61% of the
cases with drop foot (Figure 2). Complete restoration of

h=46) |

|

Figure 2. Tibialis anterior strength of all 46 patients. Fourteen
patients had complete recovery, and 13 had no improvement after
operation. MMT indicates manual muscle test; postop, postoper-
atively; preop, preoperatively.
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Figure 3. Progress toward recovery for each of the 14 patients
who completely recovered {manual muscle test score of 5). The
longest duration to recover fully was 2 years. MMT indicates
manual muscle test; preop, preoperatively.

tibialis anterior strength {(manual muscle test score of 5)
was observed in 14 patients (30%), 4 of whom had orig-
inally presented with severe palsy and a preoperative
tibialis anterior strength of 0~1. Looking into the dura-
tion to reach complete recovery of tibialis anterior, 10/14
(71%) patients recovered completely within 1 year, but 4
had progress of recovery 1 year after operation (Figure
3). The average recovery rate of tibialis anterior strength
was 48.7% * 40.8% (range 0% to 100%).

Excluding the 3 cases of ischemic spondylolisthesis
and spondylolysis, we compared the surgical results of
patients separated into 2 groups by diagnosis: herniated
disc and spinal canal stenosis. We found no significant
difference between the 2 groups (P = 0.317; Tables 3, 4).
No significant difference was also found between the
groups of single-level and multilevel compression (P =
0.416; Tables 3, 4) or between radicular and cauda
equina symptoms (P = 1.000). However, when compar-
ing age at surgery, better surgical results were achieved in
younger patients, and it means that if patients would be
10 years older, surgical outcome would be poorer (rela-
tive risk: 1.48; P = 0.027; Table 4). In addition, postop-

Table 3. Surgical Results in Each Factor

Table 4. Statistical Analysis No. 1

Mann-Whitney U Test

P Odds Ratio  95% Cl
Age: 10 yr 0.027 (n = 46) 1.48 1.04-2.16
Gender: male-female 0.167 {n = 46) 222 0.75-6.88
Diagnosis: lumbar canal 0.317{n = 43) 0.74 0.42-1.31
stenosis-lumbar disc
herniation
Preaperative tibialis anterior:  0.047 (n = 46) 0.34 0.11-1.02
2-3— and 0-1
Segment: multiple-single 0.416 {n = 46) 1.63 0.53-5.09
Pain: present-absent 1,000 (n = 46) 0.98 0.25-3.98
Invelvement: cauda equina 1.000 {n = 46) 1.00 0.53-1.91
syndrome-root
Duration: 2 times 0.001 {n = 46) 1.83 1.29-2.69

Cl indicates confidence interval.

erative tibialis anterior strength at the final follow-up
had a significant correlation with preoperative tibialis
anterior strength; patients scoring a preoperative tibialis
anterior strength of 2-3— showing greater improvement
than those scoring a strength of 0-1 (P = 0.047; Tables
3, 4). Eight patients in the study did not complain of leg
pain. When the surgical outcomes of these patients were
compared with those of patients suffering from leg pain,
no significant difference was found (P = 1.000; Tables 3,
4). However, a significant difference was observed in sur-
gical outcome between groups of patients suffering vary-
ing durations of palsy before surgery; the shorter dura-
tion group achieving better surgical results and odds
ratio was 1.81 when duration period of drop foot dou-
bled (P = 0.001; Table 4).

Multivariate logistic regression analysis was performed
with these 4 factors (age, gender, preoperative tibialis ante-
rior strength, and duration), which were thought to be sig-
nificant in the results of the Mann-Whitney U test, and it
revealed that duration of palsy before surgery (P = 0.004;
Table 5) and preoperative tibialis anterior strength (P =
0.049) were the factors that most affected “postoperative”
tibialis anterior strength.

Causal Factors No. Excellent Good - Fair Poor P (Mann-Whitney U test)
Herniated disc 25 13 5 2 5
Spinal canal stenosis 18 7 3 1 7 0.317
Single-level compression 30 13 7 3 7
Multilevel compression 16 6 2 2 6 0.416
Radicular symptom 34 13 9 3 9
Cauda equina syndrome 12 6 0 2 4 1.000
Preoperative tibialis anterior

0-1 17 5 1 4 7

2-3— 29 14 8 1 [ 0.047
Leg pain

Present 38 16 7 4 n

Absent 8 3 2 1 1.000
Gender

Male 27 9 5 4 9

Female 19 10 4 1 4 0.167
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