A3, AR B MEEIE ICK T B YRR O BE N
L, 7uinng VixEBREFESS (1aSP) O
W2 L BRI L Lo TWE, TLHNY ¥
PR E AR L CRER SN
A3, PR CERERE) MR E R~ OB
KIHENTWE, T, WHFEFAL PRI
F=eT7E b7 3/ 72 00EHS, BHEE
OEBEOF R ERE L LTMY ANG 2 L5
BBl o CWnd, N2 a7z CRiERESE b —D
OFRETH S, NEIREE LT, BRI
SV, FROAALERT, FREERAREE A A
(DREZotomy) 7% EOMENH D, TE TV AH

BRSO BT B O LR & SRR T Y,

HERECIT) NEFNLTFRIEIZVWEDEbN
TWwa, L Lt h, Rk B SO Bk
(transcutaneous electrical nerve stimulation | TENS)

AR S ac level O MU R T8 IS0 L Cld g8
HHENLZERHDLELFLNTNE, YNty

~b23-

R HE ERER 149

F—a i, BRAMHEEREZFL, £5RE
EAHERE - BT A8, EEIEE RIFTn Lz s
TLHEZUERRONDE I ELE L, HAND
AL LCOHEICHEETH .

X Bk

1) Siddall PJ : Pain following spinal cotd injury. In McMa-
hon SB, Kolzenburg M, eds : Wall and Melzack's text-
book of pain, 5th ed. Philadelphia, Elseveier, Churchill
Livingstone, 2006 : 10431055,

2) Inoue S, Tkeuchi M, Okumuta K, et al : Health survey
of numbness/pain and its associated factors in Kotohi-
ta, Japan. Plos One 2013 : 8 : ¢60079.

3) WHIBRE, WiIBFEE, ARG, b FiEE
TSR, B 2012 1 63 1 722-726.

4) Nakamura M, Tsuji O, Iwanami A, et al : Central neuro-
pathic pain after surgical resection in patents with spi-
nal intramedullary tamor. | Orthop Sei 2012: 17 : 352~
357.
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FEHE OPLL 5 L BifR

SSIDISY /G

il R o N = e

R ER T D~ A 7 v T LA &R

KRR, NEREY, R,
INECH AL, b REHED OPLL MFEHT L 0%

BATUBALAERIZ 3T, B AT T TRk s
MDY A oA 2, REET O SRR T
B, BHAEME ORAENRD D, ZhsEbic BT
HEELFREEZRELTER" (R,
BRI BWLTHERA b L A BRI EIE A as 2
BoTiY, FHEWHEEICRSNTLEDOREN
WEESN TS, TR LT LB 2 (s
BrLRED B 15 5 N7 BRI 3513 5 cyclic tensile
strain BT 5 TU 07300 mRNA ORI EN A

fed 5o b aspb Lcsr?,
A4S THE OPLL 70 B 13 B 72 B5 3 ML eyclic

tensile strain A JILZ T2 EROBRTF RBLOZ{IZT-DNT
A aT LA B NTERE TV, FEEROW
FB TR OWEREF I DWW TRE 2T 2 7.
HEH L UHE
BB BRI
WD, FHERZ en bloc

Zu U OB 24T f: 180
WCEEER U7 34 & e &

1 OPLL Wtaun&i@ HE iré

Pl A", HE Y, BHamE

[ A = 2 W s ) 1) O

AR l/ confluent & 7 OL A
5 HEARAT o T8 DAV BRAR G 2 22 TV T

B AL To HE 3R M LS eyelic tensile strain & 10 £ J& 84,
120% elongation T 7=,

24 IR 0D strain AT L 5 EHR-F R IR E O L%
Agilent Array | 15 CHIE U Genespring GX 12 Tl
W47 -7z,

F 72, cyclic tensile strain BT IZ £ D mRNA 35 8
BOZE{LE WB I TFEREl LCEMET Y, F
B2 & T & WO & VERE L TR R E
FHREE T, EEE RO REORET bIT > 7.

{5 e

v%ﬁm7V4ﬁ%ﬁﬁLﬁLk@E%CHmh
Runx2 238 FAL TV iz, Ihh DFHEETH D Glit
DNTCUE L DO T REEEINN R 6:}1/:.
0L CHEE ER AL ONIEEF L DE
#EA < & 980 OIEEF 71 cyclic tensile strain 42 2 o

CS I DMEM 81T
THEIC ATV, 4~

RaIEN

2 OPLLEEZMBO~A 207 LA (Vendia-
gram)

A biological study of differentiation and hypertrophy of chondrocytes in human cervical OPLL with the use of microarray
analysis : Daisuke SUGITA et al. (Department of Orthopaedics and Rehabilitation Medicine, Fukui University Faculty

of Medical Sciences)

1) BHICEESERE GIHE SRR/ R FE

Key words : OPLL, Chondrocytes, Indian Hedgehog
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THERALAELTWIONERTEZ (K2).
Hedgehog signaling pathway 847 T Ihh, &K
THDGl, PTCHZE L THOBLGFDREFLF
DFERR T & 7z,
%&@EM?MmﬁfﬁmhmeiPk%ﬁ
FUREJE, SOx9 rXIBTEENECE MASJE T I IE A ) Fle
FTE .
FZHRETHH Gli2, Glis ITATIE KR MIKE B
PERRIEA S < R iz,

BB N LURAMEDO Y V7 FHEBOBRTT
V&, Thh, Runx2 iX 12 BRRALIG CHE 2 80 3

WEOLHENRLN, Sox9 Tk 24 THEE R L
ABR b

E =

Ihh &7 Y T IEE B BRI COREREIC
BV TEEARRE & R0 Thh iE PTHP & D 3E{E
AOH T < Sox9, Runx2 & FRFhEHETD
& TR, HE o R B < VT B ATREME AN i
EXNTEYY, OPLLIZIW T Ihh & F DS 5K
ORBBR NI ENGECEMOIEK, R
DFHEIZ B » TN D EREIEN E X Bvi. Cyclic
tensile strain 2 2 o> TEOREAEIM L2 2 & &5
F 2B L BETRTF & Lo cyclic tensile strain (2 &2 o
TER O L el E A, FF%%S?\%WF]@(/!J\J)‘
B, FIEREERTFOEBRBESINH S Z
EEMENE LEIEABo 1L, EETZ‘}\JL:L&L T
 FIEEMERE 2 b,

T & ®

OPLL O'BA{LAHEZ I T Thh, Sox9, Runx2, Gli2, 3

~b25—

DFEEN RS, & bIZ cyclic tensile strain

4 F

Itk oT

TOFRBRITBM LT,

X

1)

3)

4)

5)

73
Furusawa N, Baba H, Fukuda M, et al. Characteristics
and mechanism of the ossification of posterior lon-
gitudinal ligament in the tip-toe walking Yoshimura
(twy) mouse. Eur J Histochem 1996 ; 40(3) :
199-210.
Sato R, Uchida K, Baba H, et al. Ossification of the
posterior Jongitudinal ligament of the cervical spine:
histopathological findings around the calcification
and ossification front. J Neurosurg Spine 2007 ;
7(2) @ 174-183.
Uchida K, Sugita D, Baba H, et al. Initiation and
progression of ossification of the posterior longitu-
dinal ligament of the cervical spine in the hereditary
spinal hyperostotic mouse (twy/twy). Eur Spine J
2012 ; 21(1) : 149-155.
Cai HX, Uchida K, Baba H, et al. Cyclic tensile
strain facilitates the ossification of ligamentum fla-
vum through f -catenin signaling pathway: in vitro
analysis. Spine 2012 ; 37(11) : 635-646.
Amano K, Hata K, Yoneda T, et al. Sox9 family
members negatively regulate maturation and calci-
fication of chondrocytes through up-regulation of
parathyroid hormone-related protein. Mol Biol Cell
2009 ; 20(21) : 4541-455].



T
T

SEMERT T BREEEM DAY > F— R EiEd

v

SEMERIS FREREE

{(IFRNRE=: > N VY S
% AT TR BA
=H & IR B
(& UoIC SRMERTTT i 0D EE SR HERS

AL R L T O R oY D Y
T AR A L, A TRl - R R,
Wl KO E L7sEEE s ER S A 2D, B
TTHEMDOFAEBREILE DO TE W, (IR
FWRWE Y, JEE S KE BT & I0E
(ossification of the posterior longitudinal liga-
ment : OPLL) 7% EOMEDL WO T, FHERIC
X5 AR b OEEFMISBIGHIARHFE TH 5.
Lo Ldis, $HBAEAIHEATE DM AR
FSRENRYE, WSERRIR, AE - BE, BUEARAE,
HEBERG & E DO TEEZEMIHLNDT, €
DFMINIHGE L 72FEPRLEIT R L. EREOF
M T I3 < D5 @ modification DSEFET 5
P, FOFICATHFMOBERPERZICOWTE
TBLIELERERTHA.

Key words
SEHE (cervical spine)
FHE (myelopathy)
BT 77 B 1 AT
(anterior decompression and fusion)

FESRAGIZ I, 1920 fEARIC IR BER0 A RAR 2
T FEREIE WIS L THEBIRRIC L B
FW A TAT S N5 L 917 5724, Mixter &
Barr® HERMIB AL = 7 L WO & RS
1934 SR CHEy L T LISE, SEET O ATV —
N COBEDEOTEEEITH L O NBILE o7z,
A5 4713, Stookey™ 23HE# 75 0 “chondroma”
(HERA AV = 7 MBI T & CRERE, &
BEBREELEZOND) I L THFTREMEREAE
ANTCOIRBERTHRE L, AAENEDT RN
%5 U7z, Bailey & Badgley® & 1960 4E 12 C4,
Co e B RAIERE 28 L L EE IR A
B FAl 2 W06 THEAT, 208, SFHEOHEERER
BEEFCH LT AFMREZT o7 B LH,
Robinson & Smith® " {34 BIAGE (25 U CRI A bR
FE%ATV, TOFHEE 1955 FICHE, A HE
“Smith-Robinson #” & 5% WX EIZ "Robinson %"
EPRIEI B GERERE AR AV = 7 72 & UNZSBHERE
DILFEHFEM E 2572 —F, Cloward” ix 1958
FACMIEOMERAREIB 2 85572 P V2 HWTAT
WHAROBHEE ZITHAABEET 5 “dowel
technique” (dowel: &h¥7 F) ZHELL. 2
DFF TIEIHERAR OB EORIEATHhi

* Anterior Decompression and Fusion of the Cervical Spine : Basics and Advanced Techniques
EHAEELRREGHEEREERARSEE (T010-1193 FHEKFSUHAR T& H 23-3)/Hisatoshi Bapa,
Naoto TAKEURA, Al YOSHIDA, Hideaki Nagajyiva  Department of Orthopaedics and Rehabilitation Medicine, Faculty of

Medical Sciences, University of Fukui

FHEER  27(6): 599-606, 2014

0914-4412/14/% 400/3% X /JCOPY
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T, AMBEEF*EBHE L -FHTH 5.

Hirsch” 12#t4% 3.0 mm, 4#1% 5.0 mm O#E MR
BROZEFTOHEEEEZBELEBELZHE LZ
WHEZ 7 BT, R\ T 35 8T O ERIRATSE
2ERE L7 (BB T 43% DEBIIE LB,

LUHHFELREENTWVE), BREHRETI
HERRE AR CHERENR L, TR
FIREAH S U CIRBIL T % Z L 2B TR S
N5, Hirsch O FHEIZFD LS ZEEIELN
AL 0EHHEE SN B, 1970 FARBE LD, S
1980 SERTFIT ) THFA IR E - 72 BERER
TEEMET HFFH oA & & b2 “discectomy
withoutfusion” D74 F 7L E o7z, BFTH
Me R B (Vb w B JEHE T D traction spur
(Macnab] %2&%) ERIAEERICIZERTAC
LG OBATHASN, Bt EEICERE
THELREEZE? I EIZFEREIEINIEBEED
% 572, Hirsch?# Verbiest® D# 2 137D b
T s, Pittsburg KO Tho® Wiz & b BEMEE
BTIZ# 5.0x8.0 mm DRETAI 2> & D HERIFLE]
FEATV, MEEREE %179 IEEE OREE 247
RRE SNz, L Led s, MK WEICHE
M2 sEVE (instability) 23543 2 T EEME S B,

BEORI 2 E RO A FH OBE T £
D& REBEFET, £& LT Smith-Robinson
O KER (8% 53 extended Robinson ## &
A TWS, k) % 2~3 B2 F45, Bailey
& Badgley 8% modify L7-WI A B ERH
H0EA 75 v MERRFEEMN 2 EA5E2 B
LOTHY, MFOBEIITE & TFTHHERILIE
KT (F 7213805 Sy BB &1 Y0 B anterior medial
foraminotomy) 2MThN 5.

AT, SRLEHEHTFMIEALT, £
L T extended Robinson #, OPLL 7z &iZxt35 5
Mk, A > 75 v MERRIAEER, #BE
BREBIEA ) E ZEMW (anterior correction and
fusion), BUAMEMFLILAMT (F 72 X515 29 RAED
YJB& anterior medial foraminotomy) 22V TER
BT 5. ‘

IR A REE RN OSZEOEFFR

[1] Smith-Robinson %, exended Robin-

son %

Smith-Robinson & & % VB2 Robinson
FELIFRE N, RENSEAKTIN T 5.
AIBTIEESY, B/ 0HEIE
MOLDOTHA.

HEMEMIE C2-3 205 C7-T1 £ THREDES
& A FETIE, EESIGEZEEZES] (Ha-
ter iz &) TEBEMEMEL, HHEH 50
ABEA, TR CERMERI S ICE T B DS
HATHET T, AN R IEEERE
B LR, TR ) ozt 2
e DL E R ARG AIE S 2720, FF & Off
BCOEAEN - BRI ZERSL 2 EW% . K
Bl E b BmUEE, KELERPBETES
WL ETHWLNA, HMEMD X ik
BHD Y, Caspar self-retaining B2 % K&,
retractor 138 E#5 (longus colli muscle) DEH
WY, HERARCIBR 2T . eI R #AE
HFPHESE (b HESHAIIEFHREATDH
5) TR L, HMAKEAR (endplate) X8I
3, HEREF OB (osteophyte) YIRS 4TH
2\, BB A5 O tricortical bone & AR LT, B
W H CORBELIT> TFMEHRT 5.

AIRTOZDOFMOERETH HIEHRR SV 13
PR 2 IR L7z, MEEEROMERID W Tidk
BITEWEIE (osteophytectomy) OB ZE kAt
Fielding” % Bohlman® 12 & Y £ &4, air drill
(diamond burr) DR & Mk - T Caspar’i2 &k 5
BB H TR CoOBBMWERR &S L7z
BRI (BRB) * @ LRV = 70K
D213, Kerrison rongeur T® rough resec-
tion 7 5 MM EE X micro-Kerrison rongeur % f#
L TOBEBERTHERRDBES{ThNAICE -
7z, —F, EH LN EIRT S extended Robinson
BT, ARIRRPHRBET B S0 L TICHEE
EWE (vertebrotomy) ZILK I, HABH
BEEA~AV=7 (B 1), BBELZY B L2286
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1 Extended Robinson 310 & 5 # &
B YIie (Cs-6 spondylosis (Ck&
5 EREGEM)
Cs, CofED 1/2 % 137) L, TR o e B,
FDE, BRI & AR &b micro-
raspatorium TR 7 IZE 24 {a), micro-
Kerrison rongeur (2 Tt L7 (b).
(FNW—V 454 A7 hLEEL-FHEE
)

B 2 Cs-6 #ERFLEIANL = 7 IS & 5 BEIREDES

a @ ELGHEXGBYE b o MRIT2 BaHHE,
% X B% (Cs-6 B BREEEMIT), e
AbY, EE Co-e HEMIILA R LAV =T 2K L),

WHEEsealciklL, EOOBBERBREREZIT
LOTHhS., GF L3 1085 £ LIk, B—i
MfEAM TldE & LTI extended Robinson &

TEICSEEBERITH) 2 & 20007 TE 2D,
Caspar distractor % 8 f L 72 graft technique @
BT, LLsk 2,000 B & B9 ERRBI T
ion OFEEEIT 2w,
B AHERIFLAE KT (F A S Ei SRS RN
HIBR anterior medial foraminotomy)
TREARAE ° Keegan BUSHMESE, SEMEREM:SZEM
%E (cervical spondylotic amyotrophy) 7 &2 5E

*3 non—un-

S MRITI 5hEH& (2 Cs-6 HERT 2 foraminal hernia 230 5),
D Z OFEFI D medial foraminotomy DT EE (extended Robinson # T
254 © anterior medial foraminotomy, %FD © Z£ Cé root.

d

& & TR BHS, TN BT T H B OMERFLIL AN
(posterior foraminotomy) TXLTNE & DEE

bEHWV, RO, LHEEEESN, ek
THEREIEAlHARE CHNMLBTEZERL T
5.

MA»LABEEICE, BHETREHEBRD
Luschka BRI FER 0% LR LOICBH L, 1
W2 - THEE ® extended Robinson 2 & 5 #EfH
WEB %475 . Luschka B J5 85 B M4EH
MR S A R R L7226, diamond
burr (¢2~3mm) RHEOHEAFHRETHERE

EHEM vor 27 nvo.6b 2014476 H 601
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BHIMNG OB Rz RS 5. TMER
REEIIIBEME R FHT A, FETHICON
RIETANA LSk s (K 2). AR, BATE
CHREEER, SO oRWAMEIFEM (ateral re-
cess) DIARBRBIEN TS, MIEOfHsERE
BT 7 o B HERILA ALK (anterior me-
dial foraminotomy) 2%5EE L7222 &, #HE X
a2y ba—ueil CT. CT FEF—2a ¥z
ETOLMETE L. AT RHE R FLEY O HE IR~
V=T OEHEREER IR TR AU R RE
THY, TIWEED LB O OBBEAIES
N5, HERMARIME D 51 & X IR PR B ERIRE
O OEREIMIC RE LN A, M iLE % T
H (GEHIME <80 mmHg), 7¥F vt F
L VFE TSI B TE S,

HAELHERESBETFH (subtotal ver-

tebrectomy [spondylectomy))

2 1 R B D M R ACE > SEMEL S B 477 7 &1
LT, BEMLZOLTO 2HEMKREIEBRLED
DBEBBREEIT) FiETH 5. HEEDE (cor-
pectomy, vertebrectomy) (X 1~3#F TTH Y,
LR BMERAUE-CEHE S U T X, BB FHE,
BB EIEIE, BT B Lkkz &5 EIN
kb,

ZOITETIE, BRYNIMEEL (#HIE) AE
Ao, longus colli muscle 2 A& X THE
BRIEFR»LENT S, HERPHEERRR, EERO

3 MEAHESEFWCLDIES

BHMOREYIR
EPLOER % diamond burr THJ
BL, Bitnr o TEROS
Uz fro7:.
(Fh—VL A 574 A2 Hho8EEL
7= FIER)

BRI B SRL LB SRL, Vo VT2
VB %S, HERTE A ER0E air drill % micro-Kerri-
son rongeur ¥ AT 5. HAEBFOBEREECKE
R AR MBI A HE SR SR BE T & 1LY micro-raspatori-
um 7z £ R HEERRE LR OB S, &
WERERE T 2R EBICF A L T micro-Kerri-
son rongeur XA LA BEHT 5. FOILE»
OEEMEER T H 5 W IZAIREFR T micro-Kerri-
son rongeur CHERBE T BREE, BB, Hifthiar
R LTHREZEET S (B 3). EAEOHSR
MW & o0 U BEM X BETHU L TRE
DHEEZRET 525, M2/ G D Luschka B§
HOWETE% B TEWV RS BIE %D ISHE
DEMERSLZ Lz, HERATIEMA 18~21
mm OEEVNRTIETHA. 72, BREBECIE
EEFRBMAULFHFIREBMNEE= S — L2d5
BAEREDD I EDHERIND,

M SR CIIBEEOBRA I T AEED
BEETHAL. BEE - BRCMNZ217 5, B
ERED - OHEETL - FEBEEBMT 520D
ITRIFEEND LT w5, BREERE BEE
=12mm) CTOZHMBESCRBERELES L
9D, OPLL, #EEHZ DS EMAEI
WA E ST hN, 2 EESHTIXEERE,
3 HEEE AR I IIHFE A CRR T

ZHRFEB(E LTS LUB{LE LR

ZFR T 1960~1970 FEARIT AT TEEME OPLL

602 BHFM vor 27 no 6 201456 H
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4 THEZ OPLL OEYIRRE 485, =%

a (WHEICT 1% b :OPLL B{LE % HEr»E CUBT 5,
BT L2, d 0 Cs, Co MERTE S22 plate fixation %479,

12X BERRREOREICHT T HH.ONE T 512D
N, HEERESEICL AR FMRAEE S A LC
Fodfz, Wl &P ISR OPLL 1ot L CRI A&
1LFLEMoME2EEL, BECPEEICL 55H
MEEx Tk L7z FABEMEER ar drill, FiE~
A4 7 OFRTEEMOE R, 1970 ERELEN S DOFRE
EZS)CTOERICED, FRHICHTLINE
R 2 e O BB L ) — SO ERETIEE
TCELFN AT THhN S X I Ik o7 (K 2).

B eEAIHEEEEFR LU THS. Cs CoD 2
MEE2BETHNIEBIEUEBITCIHEET
L, FNSOBEKDENFNEMBIUEMN 1/
3 ME{RIZ Caspar screw & %25 distractor & L T

¢ OB N E TR (1) TRD B8
e I X MME o BECTIE

FHT5 (B 4). WHEURECEAF, T42b
% Co-6 HEM B L& 72 1 12 self-retaining Caspar
distractor & 207 T EF 2 #EfR L, 27 & SR
FEkty VT 5H. HEEHIRCAZENC, HigE L
N HWIZT 5%, OPLL YN EIZE I A, #
REH B CITHEBEBEMLOWTLE BT oWk
EFTRED, WDV TAERZITRITER % BHE
A BEE CT & TE 3 A, L T#I% OPLL
FHE USRS R/N-20%BEOEME T 5.

20%RED M THNE, OPLL BILETBKBEIC
BAOPLL B{LEICIATWEEENREETHE
BELRFREBICR LI 3k, HERRTT 3/4
i steel burr, % % 1/4 & diamond burr (¢2~

FHEEM vor 27 no. 6 201446 A 603
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3mm) T, ¥ OPLL B1LE D thinning %17
I, BALREFMICEE LI ENSEVDOT, EA
DIEBALERGL # EEIC burr D EALE 13 s
LSHIfEEED S, ETRODEEL A2 &I EMEE
e &R AER LA SIEEL burr TITH. U
THESELL TV BRHEVHHDT, TIUIRE
9%, OPLLEILEDO LT - EENEMTEE{L
% “isolate” TAIENTENTRIIBILED
YIIZ A % %Y, OPLL plaque thinning 2%# 4 C&
OB EIAB SRS IERR CENIEFDE FRE L
T "% LA (floating)” & LTH L. EFSITE
ARG 1E OPLL plaque % micro-raspatorium T
WEEB2LLH L TIURTLILLE LTS (H
4). BERICIIBEERMELE plating 2179, 2O
FIIBRICEVWFEELZETHALOTHA I L %
FELETREZG WL, BILESHEIN 0%
DETHNEBRTFMNTORBIIZITIEEDLL 2
WIZEEDLDERETRNETHAS.

BELMBIERAEEN (anterior cor-

rection and fusion)

EHEEEA T, L EICFLERRPHEER, 4t

BYERT 9 XY 7 & C alignment OB IEALER

5 B correction DI —7 &
FER (Cas BEETH)

a ' OPLL =Wk L Caspar screw T

HEZOTEET S, b, ¢ EHD

WE# O X Bz,

BELHEET L. BATIE B pedicle screw-
ing ik Co~Cr TORBEFRZHBIELIER
0~ EEZ2TA2FHLFEREL TS, T0H
A, SEMEOTENSILE & LN O ADL BEE L
T EWNTR D,

BIAFEMTIE 12 B2z iT, S %
L CHEECEAZEEA ~10E) 245
L. F7/-Caspar screw # CZIC L CTEF|EBE
BEEITH L THRBHENEREEREBIEZT)
EINTESL (B 5). 72720, SfilcE kRS
M @ tensile strain 255 4E L TW 5 FILKRRFDOH
BERIIE, BEFEORES IR 2EHIE
BEELTOTERTEERTH S

6] 757 b5 v (grafttechnigue)

I BN H B WX AT BRE E AT T, HER
WOIBEDOBAT &, HERERPHEERODE, #
RME 2@ IC BT 5 corpectomy DL, 5121
BIJ5 70 5 @ Luschka BAETEE /T < H#E B FLEI B,
BMHFEEILOFE L 0EIr0OERE SICE 5
T, BERHEBHEOFHRICS £ IZITRIY
BThb T, NLoOFH (strut) T anterior
column DEEEXRA720, B ok T
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IvIA(TNVEITF Ty I ANTHXK
(Bioceram®) AR5 4 apatite-wollastonite
glass ceramics LAWGC)) (B 6), #U#8 (99.4%)
DNAL FaF 72857 4 b+, carbon spacer, T %
STV BB SN TW A, BRI E
FMEFTHYHEICE, FTIRARE BE, WEE)
BEOZI 7 N T =y ZIZHGEL, Bk —
AZAE plating & & BICFTIEA 7T v MR W)
(R E R W AR KA COlIS BB D E I
EXTFRCHET LR 6HVTHAE S,

BHoIC
CSEMERT T BRIE AT &) P ELANY, S
ORI 6 A0 MM - R fE 0 L CHR -

MR T A EERE R R L, Fok, W@
HEAE (anterior column) O 3TFRMAE & 2@ M & 04k
(B@) 7528 Thsb, LML L, EHEOHE
BRFICHT 2, SEBOMFEMARC 8 - WL S
CICMAFTEREZ EFICHROI ETH Y, FEH
(stability) &, “BEfERGEER CoOEBE (FTH)
W) %A LODIEE 2 S EE A REET A 2 &
Tho. WHREOGEHETHOZ O - ik, &
OB O, AIFREREMTISH D R
MEFEMOEFTH Y HilT 5. Occiput-thoracic fu-
sion 72 & & W) B & SEEEEIEN E LT, &
HD ADL B L7281 Tl O D h o dkd
FHIEOEBELTBLIEEEEZRZ ETH
5.
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Abstract

Background An outcome measure to evaluate the neu-
rological function of patients with cervical myelopathy was
proposed by the Japanese Orthopaedic Association (JOA
score) and has been widely used in Japan. However, the
JOA score does not include patients’ satisfaction, disabil-
ity, handicaps, or general health, which can be affected by
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cervical myelopathy. In 2007, a new outcome measure, the
Japanese Orthopaedic Association Cervical Myelopathy
Evaluation Questionnaire (JOACMEQ), which is a self-
administered questionnaire, was developed. However, the
influence of age and gender on the scores has not been fully
examined. The purpose of this study was to establish the
standard value of the JOACMEQ by age using healthy
volunteers.

Methods This study was conducted in 23 university
hospitals and their affiliated hospitals from September to
December 2011. The questionnaire included 24 questions
for evaluation of physical function of the cervical spine and
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spinal cord. A total of 1,629 healthy volunteers were
recruited for the study. The ages ranged from 20 to
89 years old.

Results The volunteers comprised 798 men and 831
women. In the elderly healthy volunteers, the JOACMEQ
scores decreased with age. In general, the scores for cer-
vical spine function and upper/lower extremity function
were retained up to the 60s, then decreased in the 70s and
80s. The scores for quality of life were retained up to the
70s; however, the score for bladder function was retained
up to the 40s, then declined with age from the 50s to 80s.
Conclusion The standard values of the JOACMEQ by
age were established. Differences in the scores were found
among different generations. Patients with cervical mye-
lopathy should be evaluated with this new self-adminis-
tered questionnaire taking into account the standard values
according to different ages.

Introduction

The members of the Subcommittee on the Evaluation of
Low Back Pain and Cervical Myelopathy, who belong to
the Clinical Outcomes Committee of the Japanese Ortho-
paedic Association, have composed a new self-adminis-
tered questionnaire, the Japanese Orthopaedic Association
Cervical Myelopathy Evaluation Questionnaire (JOA-
CMEQ), as a new outcome measure for patients with cer-
vical myelopathy [1] to solve problems associated with the
Japanese Orthopaedic Association score (JOA score),
which was established by the Japanese Orthopaedic
Association in 1975 [2] and was revised in 1994 [3]. The
JOACMEQ provides specific outcome measures including

T. Kanchiku
Department of Orthopaedic Surgery, Yamaguchi University
Graduate School of Medicine, Yamaguchi, Japan

H. Taneichi
Department of Orthopaedic Surgery, Dokkyo Medical University
School of Medicine, Tochigi, Japan

H. Hashizume
Department of Orthopaedic Surgery, Wakayama Medical
University, Kimiidera, Wakayama, Japan

M. Kanayama
The Spine Center, Hakodate Central General Hospital,
Hakodate, Hokkaido, Japan

T. Shimizu
Department of Orthopaedic Surgery, Gunma Spine Center,
Takasaki, Gunma, Japan

M. Kawakami

Spine Care Center, Wakayama Medical University Kihoku
Hospital, Katsuragi-cho, Ito-gun, Wakayama, Japan

@ Springer

patients’ disability, handicaps, and general health, which
are necessary to evaluate severity and treatment results in
patients with cervical myelopathy. It has been used in
many institutions nationwide. However, the influence of
age and gender on the scores has not been fully examined,
and there is a concern that the age-related decline in scores
may influence the evaluation. Therefore, standard values
according to age using the data of physically unimpaired
persons are needed to validate this new self-administered
questionnaire. The purpose of the current study was to
establish the standard values of the JOACMEQ according
to different ages using the results of healthy volunteers in
their 20s up to 80s.

Materials and methods

This study was conducted in 23 university hospitals and
their affiliated hospitals from September to December in
2011. A total of 1,644 healthy volunteers were recruited for
the study. They were self-supporting and required no
medical assistance for orthopedic diseases. Subjects with
cognitive impairment who could not understand the ques-
tionnaires and those who were under treatment for ortho-
pedic disorders and/or had a history of operation for spinal
disorders including the cervical spine were excluded from
the study. Medical professionals were also excluded from
the subjects. The healthy volunteers were grouped by
gender and decade from 20 to 80 years of age. Five healthy
individuals within each age group and from both genders
were surveyed at each institution. This study was reviewed
and approved by the institutional review board of each
institution, and all subjects provided informed consent
prior to the inclusion to the study.

The questionnaire included 24 questions in five
domains, cervical spine function, upper extremity function,
lower extremity function, bladder function, and quality of
life. Visual analog (VAS) scales were used to evaluate the
degree of pain or stiffness in the neck or shoulders, tight-
ness in the chest, pain or numbness in the arms or hands,
and pain or numbness from the chest to toes (Table 1). A
respondent recalled his or her physical condition during the
previous 1 week and circled the number of an answer for
each question that best fit his or her condition. If a
respondent’s condition changed depending on the day or
the time, he or she circled the number representing “the
worst condition.” The JOACMEQ score was calculated as:
cervical spine function: Q1-1 x 20 4+ Q1-2 x 10 + Ql1-
3x 15+ Q14 x5 ~—50; upper extremity function:
(Q1-4 x5 +Q2-1 x 10+ Q2-2 x 15+ Q2-3 x 5 +
Q3-1 x 5 — 40) x 100 + 95; lower extremity function: Q3-
I x 10+ Q32 x 10+ Q33 x 15+ Q34 x 5+ Q3-5 x
5 — 45) x 100 = 110; bladder function: (Q4-1 x 10 +
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Table 1 The JOA Cervical Myelopathy Evaluation Questionnaire (JOACMEQ)

With regard to your health condition during the last week, please circle the one item
number of the answer for the following questions that best applies. If your condition
varies depending on the day or the time, circle the item number of your condition at its

worst.

Q1-1  While in the sitting position, can you look up at the ceiling by tilting your
head upward?

1) Impossible 2) Possible to some degree (with some efforts)

3) Possible without difficulty
Q1-2 Can you drink a glass of water without stopping despite the neck
symptoms?

1) Impossible 2) Possible to some degree

3) Possible without difficulty
Q1-3 While in the sitting position, can you turn your head toward the person
who is seated to the side but behind you and speak to that person while looking at

his/her face?

@ Springer
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Table 1 continued

1) Impossible 2) Possible to some degree
3) Possible without difficulty
Q1-4 Can you look at your feet when you go down the stairs?
1) Impossible 2) Possible to some degree
3) Possible without difficulty
Q2-1 Can you fasten the front buttons of your blouse or shirt with both hands?
1) Impossible 2) Possible if I spend time.
3) Possible without difficulty
Q2-2 Can you eat a meal with your dominant hand using a spoon or a fork?
1) Impossible 2) Possible if I spend time.
3) Possible without difficulty
Q2-3 Can you raise your arm? (Answer for the weaker side.)
1) Impossible
2) Possible up to shoulder level
3) Possible though the elbow and/or wrist is a little flexed
4) I can raise it straight upward
Q3-1 Can you walk on a flat surface?

1) Impossible

@ Springer
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Table 1 continued

Q3-2

2) Possible but slowly even with support

3) Possible only with the support of a handrail, a cane, or a walker
4) Possible but slowly without any support

5) Possible without difficulty

Can you stand on either leg without the support of your hand? (the need to

support yourself)

Q3-3

Q3-4

1) Impossible with either leg

2) Possible on either leg for more than ten seconds

3) Possible on both legs individually for more than ten seconds
Do you have difficulty in going up the stairs?

1) I have great difficulty. 2) I have some difficulty.

3) I have no difficulty.

Do you have difficulty in one of the following motions; bending forward,

kneeling or stooping?

Q3-5

1) I have great difficulty. 2) I have some difficulty.
3) I have no difficulty.
Do you have difficulty in walking more than 15 minutes?

1) I have great difficulty. 2) I have some difficulty.

538~

‘2’_) Springer



38

N. Tanaka et al.

Table 1 continued

Q4-1

Q4-2

Q4-3

Q4-4

void?

Q5-1

Q5-2

3) I have no difficulty.

Do you have urinary incontinence?

1) Always

2) Frequently

3) When retaining urine over a period of more than 2 hours

4) When sneezing or straining

5) No

How often do you go to the bathroom at night?

1) Three times or more 2) Once or twice 3) Rarely

Do you have a feeling of residual urine in your bladder after voiding?

1) Most of the time 2) Sometimes 3) Rarely

Can you initiate (start) your urine stream immediately when you want to

1) Usually not 2) Sometimes 3) Most of the time

How is your present health condition?

1) Poor 2) Fair 3) Good 4) Very good 5) Excellent

Have you been unable to do your work or ordinary activities as well as you

would like?
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Table 1 continued

Q5-3

Q5-4

Q5-5

Q5-6

Qs-7

1) I have not been able to do them at all.

2) I have been unable to do them most of the time.

3) I have sometimes been unable to do them.

4) I have been able to do them most of the time.

5) I have always been able to do them.

Has your work routine been hindered because of the pain?

1) Greatly 2) Moderately 3) Slightly (somewhat)

4) Little (minimally) 5) Not at all

Have you been discouraged and depressed?

1) Always 2) Frequently 3) Sometimes 4) Rarely 5) Never

Do you feel exhausted?

1) Always 2) Frequently 3) Sometimes 4) Rarely 5) Never

Have you felt happy?

1) Never 2) Rarely 3) Sometimes 4) Almost always 5) Always

Do you think you are in decent health?

1) Not at all (my health is very poor)

2) Barely (my health is poor)

3) Not very much (my health is average health)
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Table 1 continued

4) Fairly (my health is better than average)

5) Yes (I am healthy)

Q5-8 Do you feel your health will get worse?

1) Very much so 2) A little bit at a time

3) Sometimes yes and sometimes no 4) Not very much 5) Not at all

Regarding 0 as “no pain (numbness) at all” and 10 as “the most intense pain (numbness)

imaginable,” mark a point between 0 and 10 on the lines below to show the degree of

your pain (numbness) when your symptom was at its worst during the last week.

If you feel pain or stiffness in your neck or shoulders, mark the degree

If you feel tightness in your chest, mark the degree

If you feel pain or numbness in your arms or hands, mark the degree (If there is pain in

both limbs, then the worse of the two)
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Table 1 continued

0 10
If you feel pain or numbness from chest to toe, mark the degree
0 10

0 * No pain (numbness) at all

10 © The worst state imaginable

Q4-2 x 5+ Q4-3 x 10 + Q4-4 x 5 — 30) x 100 + 80;
quality of life: (Q5-1 x 3 4 Q5-2 x 2 + Q5-3 x 2 +
Q54 x 54 Q55 x 44+ Q5-6 x 3+ Q57 x 2+ Q58 x
3 — 24) x 100 <+ 96. The score of each domain ranges
from 0 to 100 points, which is proportional to the patients’
clinical conditions [4-6].

The data of those over 90 years old were extracted from
the study; then the answers of 1,629 volunteers were used
for the analysis. Irrelevant data where subjects did not
respond to all the questions or clearly inappropriate
answers in which subjects did not follow instructions were
excluded from the analyses for each domain. The Steel-
Dwass test was used for multiple comparisons among
different generations, and the Jonckheere-Terpstra test was
used to determine age trends in each gender by domain.
P < 0.05 was considered significant.

Table 2 Gender and age distribution of volunteers

Age groups (years) Male Female Total
20-29 115 120 235
30-39 122 117 239
40-49 117 120 237
50-59 113 123 236
60-69 118 122 240
70-79 109 117 226
80-89 104 112 216
Total 798 831 1,629

Results

The volunteers comprised 798 men and 831 women. The
gender and age distributions of the volunteers are shown in
Table 2. The distribution of the scores for each domain in
the JOACMEQ (from 10th to 90th percentile) are shown in
Tables 3, 4, 5, 6, and 7. In the elderly healthy volunteers,
the JOACMEQ scores decreased with age. The average
score for cervical spine function was more than 90 points in
the younger generation from the 20s to 60s, and in those in
their 70s and 80s, the average score decreased to 80 points
and 70 points, respectively (Table 3). There were signifi-
cant differences in the average scores between the younger
generation in their 20s to 60s and the elderly generation in
their 80s in both genders. The average score for upper
extremity function was more than 95 points in those in their
20s to 70s and decreased to 80 points for those in their 80s
in both genders (Table 4). There were also significant
differences in the average scores between the younger
generations and elderly in their 80s in both genders. The
average lower extremity function score was more than 95
points in those in their 20s to 60s in males and decreased to
70 points in their 80s. In females, the average score was
more than 95 points in those in their 20s to 40s and
decreased to <95 points in their 50s and 60s; in 70s and
80s, the average score further decreased to 80 points and 60
points, respectively (Table 5). There were significant dif-
ferences in the average scores between the younger gen-
eration below 70 years of age and elderly generation above
70 in both genders. The average bladder function score was
more than 90 points in the young generations in their 20s to
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