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SUMMARY

Fracture healing is a complex physiologic process
in which bone heals for the purpose of transferring
mechanical loads. It consists of three different
phases including inflammation, regeneration (callus
formation), and remodeling where several types of
cells participate in the healing process under the
control of specific paracrine and autocrine intracellular
signaling pathways. Recently, basic research aiming at
enhancement of fracture healing by a local injection of
growth factors such as bone morphogenetic proteins
(BMPs) has been conducted, and we also investigated
the effect of basic fibroblast growth factor (bFGF) on
rat fracture healing. bFGF increased the callus size
but had no effect on bone mineral density (BMD)
or mechanical strength of the callus. Increasing

evidence has shown that intermittent treatment of
parathyroid hormone (1-34) [PTH (1-34)] strongly
stimulates bone formation, and we also verified the
effect of a systemic injection of PTH (1-34) on rat
fracture healing. PTH (1-34) significantly increased
BMD and mechanical strength of the callus but had
no effect on replacement of cartilage with bone,
which is an important biological event for bone union.
Furthermore, we analyzed mechanisms of delayed
bone healing in rats complicated with diabetes
mellitus (DM). In DM group, the callus size was
significantly smaller than controls, and expression
of type II-, type X-collagen, and osteopontin was
significantly diminished. In the near future, fracture
healing could be accelerated by clinical interventions
of growth factors and/or PTH (1-34). We should
note that molecular and cellular biological studies for
the mechanism of bone healing are indispensable to
effectively use these peptides in the future treatment
of skeletal injuries.
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The Outcome of Posterior Decompression Surgery for Patients with Cervical Myelopathy
due to the K-line (—)-type OPLL : Laminoplasty Versus Posterior Decompression with
Instrumented Fusion
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FOHE OPLL @9 &, (%A BRIEM O A TLL BRI 2 FRBRE 2728 20V Koline (—) BlIZ 3
WT, BAEDPOREEEEHIME L B HREEER PG TH o202 L H%
12200047 5 20074F % TIZ R &2 AT L 72HES T 7 B (LMP B), #ESTEZEE + #24 in-
strumentation [5]5E 7 {7 (PDF #) Td 5. i, #7T(ABISRM . JOA score, Sras, 1k
T & OB E LT OHEM TTEISR (SRM) 2 #af L7z & &5, S#EFA LMP BE - 7.3%,
PDF #41.3% T V) H&5(2 PDF BT % 20 72 (p<0.05). HAvbiLid, Hilfi OPLL
FANIGE R L FRMRENLE L EEZ T L L, BERPIORIT,S, L8
HFAE L C O MM CORLEREDS 2T TEHEENIR D 12< <, FRALENIE
HEEDERETHDH I EEHE L AL D, BHREZHER T Riwlk
EHEHTLIENTE, ZOREEL L THELUENBONLOEHEEL /.

Abstract

[Objective] To analyze the efficacy of posterior decompression with instrumented fusion for
patients with cervical myelopathy due to the K-line (=) -type OPLL.

[Methods] Since January 2000 through March 2007, 14 patients with the K-line ( —)-type OPLL
underwent posterior decompression surgery. Laminoplasty was performed in 7 patients (LMP
group) and posterior decompression (laminoplasty/laminectomy) with instrumented fusion in 7
patients (PDF group). We investigated age at surgery, follow-up period, pre-/post-op. JOA score,
recovery rate, OPLL occupation ratio and segmental range of motion at the maximum spinal cord
compression level (SRM).

(Results)Pre~/post-op. JOA score was 9.8/9.3 points in LMP group and 6.7/10.8 points in PDF
group. The recovery ratio was —7.3% in LMP group and 41.3% in PDF group (p<<0.05). No
significant difference was found in the others.

[Conclusions)We previously reported that larger SRM was a risk factor leading to poor surgical
outcome after laminoplasty for cervical OPLL patients. The present results demonstrate that the
addition of posterior instrumented fusion can knock-out the dynamic factor and obtain better
surgical outcome even in the K-line ( —) group. When laminoplasty is selected for such cases, the
addition of posterior instrumented fusion is desirable for stabilizing the spine and decreasing
damage to the cord.

Key words : FEHE{# #8775 1L4E (cervical ossification of the posterior longitudinal ligament), % 4RI+
[EI5E 7 (posterior decompression with instrumented fusion), K-line
U L B VR (T 292-8535 4\fr¥ﬂﬂ‘;€# 1010) Department of Orthopaedic Surgery, Kimitsu Chuo Hospital
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WIRE LTWDED, A SO TR
fITELVWHEEHEAEZERLTS, Ly
L, FROEAIKEVIEFITIX, BhEORE
BT T HHERTERMT O A TR E % 5
ZENE L HEBERMORRERD L. £ T,
AT 2 HES BT O WIS A JIWT T 5 72912 K-
line (C28 & O CTHAEE O s & 4 A 72#8) 2
#L(B1), FEMEHM X AMIHIZT OPLL 252 0
K-line # & HllZ# 2 72554, K-line (—) (3HESTEZ
B O AR TIEERBETESHN N & 2 iih T
I—ICCAEM L, FAMiEOBRKENARTH
HIlrwmELY.

Hithitd, i OPLL OFFHiAIKSEE O YK
RRD O EERER R L, ME LAY,

Q D
Q;: =

2|2,
%;. =,

K-line(+)

E1 Kdline DEX’
e X MMERIZBNT, C2B XU CTHEED
WA ENEIEA I % K-line & L7z, OPLL
A% K-line JE 112 & % 85 & % Kline (+) & L,
OPLL %% K-line # # 2 THMIIZH % & D% K-line
(=)L

Matsunaga & "1, B G609 DL EOEG) 1T
RHEEICL ) FERE AL -LHREL T
5. bbb O Cld, BEFERENILERRH?S
{, 50% % Bz 25 bELF T DIENT 26
W Th o7, F7o, RAEESMIZBIT2H]
TR HER T B 338 TH V), K& LB
RO TWAH o7z Masaki b (3HES TR
DOMBEBEARK T L LT, WRNBI A2 RKE
EEMCOMMARER A IRE L, BWETOE
EHEELRL TV,

IhEToMHE - BRI S, bivbildFiis
TREIZEE SN T T EERML TOHERAL
SEDHE T E L, FIHEROMEZA L2 w
OTIE BV LHER L7z, 2R, bitbiud
JEME OPLL (Zh L BN S N8, ok
JEMEE A BV THER AR N % 780 % FEF 2K
LT, FEBEICHER BT ICINA T, v 75~
b EGER L 22t A EM 2 R T LT .

B

FHE alignment X8 VB AL LS L SO RTEIZ
L0, MHES TR E AL A TIE B RO e 4 72 IRE
HHFFCT & 2 V[ Keline (- ) AEF] 2K 4 5 B 4 BR
JEE M ORI MEET S 2 L.

M&{ EHE

HRIE, FHAER L H 3 5 Hilk OPLL @ K-line
(=)EEBIT, 200041 H2520074E 3 A ToOM
Bt h % BT L2140 & L7z, R, HES
TE BT 7 B (LMP B), #ES BT + %7 instru-
mentation [E5€ 7 B (PDF #) Tdh 5. FEHIZBIT
DA, WRBIRHE, wEnc BT 2 B{bhiE
B & O KT8 8 AL T O ] 7] B35k (segmental
range of motion : SRM), i &f - #i#% JOA score, *F
L% 7SS R A AT L 72,

FATALELE, Student's t RFEE FIVY, fEFREE 5 %
KixGEEDHY L LI
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FihiHE

MEOFMIEA ) — v 2 @A L THEME
L, RIERYIE7 70 —FI12TiT> 7. LMP#
X C2-TIECHERL, C3-7ETORMEAMS
WRhi % 11> 7. £7:, PDFEIZ Cl7E TR B
L, BREDRIZ C2B LU CTHESRAZ ) 2 —
EHEA A =T VLR H/HAL, S512C3,
4, SONMUBEA 2 ) 2 —HKIAE % 2mm DA F—
WN—=ZTY—F 7 LT FOf%, s
OHESTERAMTI TRRIEZ TV, RO DAL ) 2—
RIEA L7z i i 2 ZEME alignment OFFIEIZ4TH
T, oinsitw 2Ty N A7) 2—|Z7¢E LE%E
L7z, WilEs S8R L ozl 2 i L BHEE &
L, FOW/HESOBICBEL, FL—r2@fEL
gL 7

B R

FA7EFF 1 4 51X LMP #£65.6i%, PDF #67.7
W, T A BRI 12 LMP %481 H, PDF B
4317 HTHh o7z b b #=RE LMP #£63.8%,
PDF #£65.1%, M ALERATO SRM (& LMP #f
78, PDF 105 TH h, MEMIHELET
RO Ao 1z fiTHT JOA score (& LMP #9.8 5,
PDF B¥6.7 &, fi7 % O & # 81 %5 FF JOA score &
LMP #9.3:%, PDF #1085 THh - 7. FhEkx
7ot &L LMP 8 - 7.3%, PDF #413% T
HY, PDEBHICBVWTHRILHFELZEDZ (p<
0.05) (= 1).

R

FEHE OPLL (24F L COFMAHE: - FMRRILEL
Rans. 9, KR&AiheE GHFEGTS
ZENTELD, bUbNOMKETIE, EENE
BEXM%Z LD TEDEIHEDIT) HHEN S
IRIEZ T 2 #HIiH e MR THRIFRREZ BT
5% LA L, OPLL AAR#iPHIC R A5G, ik
O halo-vest ZE5 I LLEHTH 1), @EGEIZB VT
WA ER A UHE - AP CRMIREOMBELR &
BHY, L PEITTELRVONEIRTH 5.

x®1 & R

LMP #  PDF &
S8 65.67% 67.71%
SRS 2l 481%H 431# A
HTHI JOA score 985 6.754
A EREEEE JOA score  9.357 10.841
e -7.3% 41.3%
AL 63.8% 65.1%
SRM 785 105/

*p<0.05 : Student’s r-test
SRM ' segmental range of motion at the
maximum spinal cord compression level

£oT, —HORIEE R %L OfiEkEETET
HET 2 ENLCOPHIKTHL. LiL,
Al &) BHETEEMOBRESA 5 THLZ L
MiEo XN EbhhoTWVAEEICHRTEL BT
HZERMENHL LW D, bhvbhut, 0
WRBIREEOM B RIFEL LT, Kline %3k
LG LY. dhbb, HHEEM X A%
T 2B LU CTHEEDT a2 TN ENAEAT
A K-line & L, ZO# XY HIEGEHH G LA
12 A6 % Kline(+), HMIZH256% K-
line(—) & L7, %AEZBIRLABIIBILHE
BEBREDIREEZ P L0 — CTHER LA L 25, K-
line (=) FEF TR W HBEART5TH 9 B <
ST ORI T X FH AT OPLL IZ/EHF & 1
TWBIKEETH o7z, F72, Witk 1 £ D FRE BB
Tid, AEIZ Kline(—)EFTIEHRIARE 2o
Tw/z, XoT, bivbiid K-line( - )R idHE
SEEMOMIESTHLEEZTHEY,

72, Masaki 5 %13, ZHHE OPLL FliBllz 1)
LHEBTEHEMOMEAREFE LT, HAEEE
M CTOMMALRESE LT RE L7 0% Lot
F% good, 40%Kiili% poor & L 2 B ILE % 1k
FHL7z& A, HifEHA X RATEESRIC TRRE
B OHE R T BYIEIE good #EAS6.9+ 4.1, poor
BEIX100+£ 4.2/ & £ 2 poor BEIL AT B ATK &
Mol RT WA,

S 512, bivb LI OPLL O EfE BFI276
EWE L2 LZA, FHEILEHERIL398%, F
KB AL T OMER W B)IRIE3.8 Th - 72
AR W AE IS &R K S R L M B AT B 1
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IEWEOHE A A SN TV (p<001). 7z,
FACEHEFE0% L EOEFA 3 BH Y, TS
FARCHAEE Td 1), KL B RN T OHER T B
BiIENENO0RE, 18, 3ELEbDHTISWV
fich-72"

Chen & "{&, ZEHE OPLL (251 2 FAMEDR /i R
M ORI BAE % b L7z, 83BIIHES YIRRAT
B L ORI E5E (C3-7F T lateral mass screw) &
1T L, JOA score, FEMERIZ A, GHHEIZDOWT
WEt L7z, F7, BAEO#SE LT, OPLL A°
OQ3LAWPEHDZE, @50%PL Lo G,
BC2E X CTHEA L NIV IELTW AL D& L
T, FHBREHEIZN%48ETH Y, Tk
AR (TR E) 12624+ 132% & BT 2B TH -
7o, B A#50% DL E @ good B 12 8311 59
(71.1%), 50% # i @ poor #f i& 83 1 rh 24 B
(289%) T o 7z. HithDHEMERIE M1 1L good B
#516.1 =158, poor A 1041 3ETHY, HE
12 good BEDIE ) IZHMEME A RN Tz L
L7

bivbnOiEEs 54, PDFEIZLMPE LD
LERIIYE LR 6Nz Kline(—) &
V9 severe 2RI T IZBWT, FEANOFHEATE
FLTWRIZL b 65, HEMmTEME 2 #f#0L
3BT ET, HHMANOREL D S HIERIUGE
LizbotBbins,

%7z, bivb A HiHE alignment DFFIE 11D
Lo BHO—2 L LT, MiEOHEM LA
LB MBREEOREDRERENETSNS.
Chen & "'\, FEMEMR T BRI B M % bafT L 72834
B, #fta A pfE & LT CORRIEAY 7 B, CORRIE
26, CTRRIEAS 1 BlIZFB /- L3RG L, iR
SFRAELAE B SEMERT S S IESIE R & X THEICK
ELBESNTWZERRTWS, bivbiud,
IESE BB ORI FE#E D> © & 2 TZAME alignment D
BIEELELR CBRFOREASEE L ZZ Ty
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B 72 OHEAT LT,

)

#HE OPLL @ K-line (= )fEBIIZ BT, HiAk
B3 A SO TEINT & 2 WA IR HRE
712 instrumentation % F\ > 7 % 5 [ SE AT % GF 9
52 ET, WikERBEEII B FREMEML D &
S RCREVWEBAHEONTW Ko T, i
OPLL (2 B/} % Mt HBREEEM L, 4% &
W FROBREO—2 L2 IBEEZLR
5.
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Wi THES R A 7)) 2 — % Ho 7= 2 HER BHE
Hii /5 BRIE 2 901 36 O 5 Bl 8 R & A5 ORI

Anterior Pedicle Screw Fixation for Multilevel Cervical Corpectomy
and Fusion  Its Process of Bony Union and Surgery-Related Complication

FPWER BA B XABEY WLBESET

Masaaki Aramomi®’, Yutaka Masaki*', Akihiko Okawa*’, Masashi Yamazaki™*

£ B

AT AHEF AR A 7 0) 22— (LAF APS) % F W 72 SEHE R 5 B B 524 (BT ASF) 0 B R i,
FRCER GBI L GUHEIC DO WTRE L7z ARk APS % Fv T 3 HEMILL o) ASF # it
TL722680Cd A, firfs 1 4EDLLAR@ L 724EBI 0 JOA score (2 THIFIH9.451 7 51395112
S L, Tt 2 DL LR L H391.7% L BiEfTdh -7z, SHHEEL L THE
WG, Wiy, COMRE, IWEHEIC X D SUAPHZE, BHEHERIREEIC X 5 COMERIRAE, dhthik
i1 B30, BEORATHEEL 4 BIIED 225, TOEREALDHEDS L XEE
JRETd o 7z, A HEE IR HZEOMB 2 (, BHERLRAZY) 2 — ORIz %
otz APS IZTIARFEIA (97.2%) A5 IZHERAIZHIA XN TEBY, A7) 2 —FEH
LT ENZNE 1 R14%)TOTH- 7.

APS (A 2 B IHEERLE L TB 53, BlE b BIFTh o7 APS (X% HEM ASF (2
BITARMEDHEFRIICEDOTERTH S,

Abstract

[Introduction] Anterior pedicle screw (APS) fixation is a novel technique for multilevel cervical
corpectomy and fusion. In the present study, we analyzed its surgical outcome.

[Methods] A total of 26 patients who underwent APS were analyzed. All cases were suffered from
cervical myelopathy. Corpectomy of 2 vertebrae was performed in 9 cases, 3 vertebrae in 15 cases,
and 4 vertebrae in 2 cases.

(Results] All patients improved neurologically. Spinal fusion was acquired in 11 out of 12 patients
who were followed more than 2 year after operation. There was an intraoperative complication : 1
case of cerebrospinal fluid leakage. There were 9 postoperative complications : 1 case of deep
wound infection, 1 case of C5 palsy, 1 case of airway occlusion by sputa, 1 case of radiculopathy
caused from adjacent disc herniation at C7/T1, 1 case of axial pain, and 4 cases of donor site pain.
No vertebral artery injury or graft dislodgement occurred. Sixty-nine screws (97.2%) of a total of 71
APSs were placed precisely in the pedicles, whereas 1 APS (1.4%) was determined as screw-
exposure type and another APS (1.4% ) pedicle-perforation type.

[Conclusions) The present study has shown that APS fixation can provide rigid constructs safely.
With APS method, we believe that the problem of graft dislodgement is considerably resolved.

Key words : -5 2 7 1) 2 — (pedicle screw), /i F4fi (anterior surgery), Hi: &Yk (corpectomy)

el A B TR (T 289-1326 1L i H#167) Department of Orthopaedic Surgery, Kokuho Naruto Hospital
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Mmoo

BT /7 PR [ S AT 1 AT 5 TE AR B 2 1B BRI
TELENMRTH 225, IHEM DL LOLHERM
FHCIBHEMNEL L L LT 2 BIHED M
ARSI b AU AU S HE T B HE 5 PRI R
FEMT (LLT ASF) 12817 2 BAligMEESE L LT,
i JitfE S A 7 1) 2 — (anterior pedicle screw, LA
T APS)RIAEAEZEFL, HEEMEDS L BRI
HAT-oTEZNYY . SENE, BRREGE, HiZ
DFHE ML GIHEICOWTHRES L2,

APS OF#IFH

BEIMELE L, A4 71— )b FEHZEHFEER
AL CHMEEE THBELIT). HU2S X
FOEHFEE Y AN L 8L L, /0 collar incision
TT77u—F7%. MiELXREAORE, FiE L
REIBR A HEAT. BHLESLT IZHES O 4§ G2
L, 2% A P74V —DRABE TS, KIS
PITES N CBIEI L e O NTIBED & il &
BUZLZAA FIA Y — %2R RANHAT L, &
ISR A KA — %R A L TR % B
L, MESHRNIZHT A FT74 XY —=hkEh b TR
IS L TB L. BAEE & U CRREL - SRAEL 72
P &2 BERIZIZ0 AR, MITHIZHT A KA Y —
TBHE EMTA. Ny IBLY v EY
D%, Bl A5 4.0mm £ cannulated screw %
HIA L CRIFG ZEET 5. FEROBRIEL Stk
PERL XA OWTT) L iR 1 7T
TATHTI—6H, £ORK, V7 IAT—2HD

SHEE % HiAT L7

MERE L UFHE

XL 4FHZT APS % iV T ASF % Jfif7 L 72
2660 T L. GHPE206I, k6 B, FArkFERIE
SFI956.55% (A0~T715) Td - 72, R T IE
F¥3lx A(1~524% A) Th %, HEIZHEKE
OPLL 120, HHE A % 0F 5 SEHEHERAR A~ L =
7 5B, MEHEREMEBRAE 3B, SR AL =7 3
5, FEMERE M7 ZEME 2 B, BORZEMEMEMAR~ v
=7 1BITH Y, FEEEFAI 3 HER 9 61(C3-6: 1
#l, c4-7: 761, C5-T1: 161), 4 HERI1SHI(&H
C3-7), SHef26I(Cc2-7: 141, C3-T1: 16T
Hotz. AL APS XEFITIATH - /2.

IS OEFOFMEE, WRCTICLSA2

MR EPHEIC D W THRAF L 72,

#w R
47 IRE [ 1 2 S 28 35643 (258 ~48247 ), il (%
F9844ml (50~3,500ml) Tdr - 7=, #ifs 1 4L E
(12~527 F : F#31» H) #F# L 7217610 JOA
score (EATHT-399.4 5745, W7 iR A B RIS 12

7.

MtECTIZE B A7) 2 —®BEOFHETIE, 5
L HES R NIZH] A £ 41TV % correct placement
12694, 972%, A7) 2—FED50%LA T D% H
% il % screw exposure (& 1A, 14%, A7 1) 2—

1 itk CT 2 & 3 APS B D&l
a ! correct placement (69/717%, 97.2%),
perforation ( 1 /714, 1.4%).

b : screw exposure( 1 /717, 14%), ¢ : pedicle
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B2 ¥EH OPLLESIICH T 5 APS & AU - ASF

EREOHTE D € LTS .oe il #
g brfzll 4

b : 4 MRI (£ SR04 f, g

c XA %,

iz 6 » 1) &, B OME L RET 7
nTuien p G, [FIEHE R o] @A 0 L

2D 50% LA o>k T d % pedicle perforation (£
1R 14%ThHh-7-(R1). A7) 2a—LE%K
Wil 5501 & HEHZRIA L, EEEOR A M-
498+49(Mean£SD) T - 7-.

B G AR, ZEHE IR X R R (% T o ze
2 S v ] B AE O T EE DT 1 mm A A 4TS L
L7z it 2 AF DL LM L7z 1260 11 A
13542 H(9~24» ) THEE L Tz, F#
GAUE9L7% T - 7z, WEESHR L1586 % H
(3~24» 1) LB FHIcgEALTBY, B
g & BER & O & 1E 2 O RAYG THEES 4
M) % G2 7=

GrOfE & LTS iiie =3 C‘_)IHQ'J"T‘ %
A & B RGLPAZE, BEEAERN % C8i#E
LR A T ER L T, Tj: Y OIRE

LT

B S % 4 B
FTIEHF LS — I TAY

. COIRIE I AE IS 1
GEMIE, MR X 2 SR ZE TIE T

EHEMN]Z 1J 1w»~ HL. BEAEES

T (X PR LS G,
7)

2 — %R

THAM 58 T
:L:

L0

L7 CHMAEARE (LR AP G TR L 7. fir

PRI THIG (7% <, Fdrg
7)) 2 — OIS o7

ERIRT
B OF 6Lk B

SR HEG X A

ZEME OPLL FEBITdH V. {l7Hl JOA score 1125
HCdh o7z, C4-61Z OPLL % #8&, C3-TASF # Jifi

rL7z(E2a~c).

itz 6 » A, FEREE OMEIL A

1820 Journal of Spine Research  Vol.I No.10 2010

- 317

7=



