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MANAGEMENT OF CERVICAL SPONDYLOTIC
MYELOPATHY

UN¥ (Introduction)

. . I ~ ] ~ A A d? Y 1 =
Cervical spondylosis Lﬂummquuuawqmamﬂwamwmmwiugﬂaamqummw 501
i . . v o . . .
Tuvaueh cervical spondylotic myelopathy (CSM) 391U most common progressive spinal cord disorder Tu
9 ' 201 9/ qa/, [ . @ 3 A = 3 Y 9y
I?jﬂ'3881q111ﬂﬂ’31 55 “]J HUNTEUULUINNNITINY cervical myelopathy ganutlunanines 1/1\‘161,‘11!@11‘“"]]6
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AMUK U (Anterior surgery) H39 HIAAIINNINATUN A (posterior surgery) SINDIT0aZIDoALAZUTLIAUNTE
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N13IUINY (Diagnosis)
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Table 1 91015 NTATIVINNY LALNINDIWTIA MRI T11UN5ININY cervical myelopathy

91M3 NMINTIVITIME MW MRI
Bilateral arm paresthesia Hyperreflexia Full effacement of CSF and
Hand numbness Positive Hoffman sign deformation of cord
Weakness Positive Babinski sign
Spastic ataxic gait Spasticity/Clonus Reduction in transverse area of cord
Lhermitte’s phenomenon | Ataxia
Atrophy of hand muscle Segmentation of T2 signal change




msils zgﬁummg UIF9 (Severity classification)

M5UsLIIUAINTUITIVOY cervical myelopathy Hen 1% Nurick grade (15197 2) 11ag Modified

. .. { I o
Japanese orthopedic association score (mJOA score) (17 19N 3) Wuvan

1] 1 k4 E4
AUTULLIIVDN cervical myelopathy 1oW151N Nurick grade WUAWA Nurick grade 3 Yu'lel

1 o a a o w 1 a T g
ANFUUTITUMUMIAUTUTIAU5$1TU daudnlseidiuaiy mIOA score vzutiailu mild(score>12),

moderate(score 9-12) 11a% severe(score <9)

Table 2 Nurick grading2

Nurick grade

0  Signs or symptoms of root involvement but without evidence of spinal cord disease

1 Signs of spinal cord disease but no difficulty in walking

2 Slight difficulty in walking which did not prevent full-time employment

3 Difficulty in walking which prevented full-time employment or the ability to do all housework, but
which was not so severe as to require someone else’s help to walk

4  Able to walk only with someone else’s help or with the aid of a frame

5  Chair bound or bedridden

Table 3 Modified Japanese orthopedic association score (modified JOA scorc)3

Modified JOA score (score definition)

Motor dysfunction
Upper extremities

0 Unable to move hands
1 Unable to eat with a spoon but able to move hands
2 Unable to button shirt but able to eat with a spoon
3 Able to button shirt with great difficulty
4 Able to button shirt with slight difficulty
5 No dysfunction

Lower extremities




0 Complete loss of motor & sensory function
1 Sensory preservation without ability to move legs
2 Able to move legs but unable to walk
3 Able to walk on flat floor with a walking aid (cane or crutch)
4 Able to walk up- &/or downstairs w/aid of a handrail
5 Moderate-to-significant lack of stability but able to walk up- &/or downstairs without handrail
6 Mild lack of stability but able to walk unaided with smooth reciprocation
7 No dysfunction

Sensory dysfunction

Upper extremities

0 Complete loss of hand sensation
1 Severe sensory loss or pain
2 Mild sensory loss
3 No sensory loss

Sphincter dysfunction
0 Unable to micturate voluntarily
1 Marked difficulty in micturition
2 Mild-to-moderate difficulty in micturition

3 Normal micturition

M330¥1 (Treatment of cervical myelopathy)

M335NB cervical myelopathy 152AUAIBNTSNEIAIBNMITHIARA (Operative treatment) LLATMITSNEN
[ DY . v A = [ 9 0o R X 4
uyu l3r1Aa (Non-operative treatment) msdaaula@enmssnvwunladesiriiadesilseneunais
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Mild myelopathy ( Nurick<3, JOA score >12) ﬂfjuﬁﬁmmmdé’q"Mmmumﬂ%'%ﬁﬂizﬁﬁu
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seauRgInuNMNes @ numsnaiuidulszain lvdunda(spinal cord), MIATIIND
Prolonged somatosensory and motor evoked potentials {i8€N13% Cord signal intensity change TuT2
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ﬂﬁ?’ﬂﬂfﬁﬁilﬂ?iWW]@L‘l]uﬂﬁiﬂkl']ﬁﬁﬂiu@ﬂﬁﬂ‘ﬂuﬂqu myelopathy L‘Wf]ﬁﬂ“]elTE)"Iﬂ"Iii'JiJﬂQﬁ’fNﬂ‘l!ﬂTi
1 o 9 [} [} Y d‘w a [} T v Y =
LLfJﬁ\‘l‘lJ@\iﬂ"li'Im\ﬂu‘lJ’ﬂ\‘]Lﬁu‘lJﬁ$ﬁ1°l/]ll‘llﬁuﬂﬁ\ﬂuﬂu1ﬂﬁ Q‘]J’Jfl“l/mﬂﬁuel%iﬂlﬂl'lllﬂ‘ﬂ"liJWW]ﬂG]fNiJﬂWiﬂﬁ’J%

aamuanudulledelndFamesziuanudsanotaaou luaz 1 mssnyed1aiumem

M3snElaemsing (Operative treatment of cervical myelopathy)

o A o . =~ am 1 Y Y 4 9
NTHINALNDTINE cervical myelopathy uwmm‘ﬁmmm‘lmﬂumﬁmmmﬂmamuwumazmi

" W Y v Y 1
AIAAINNINATUN DN Ulﬂ!!ﬂ

1. Anterior surgery : Anterior cervical discectomy and fusion (ACDF)
: Anterior cervical corpectomy and fusion (ACCF)
: Total disc replacement (TDR)

2. Posterior surgery: Laminectomy
: Laminectomy and fusion
: Laminoplasty

3. Combinded surgery



Table 4 YoAT0IFBVOINTHIAATAY cervical myelopathy 1/58U1Ne anterior surgery bl posterior

surgery
Anterior approach Posterior approach
Advantages Direct decompression Less loss of motion ( laminoplasty)
Correct Deformity (create lordosis) Not as technically demand
Lengthen anterior column Less approach , graft , instrument
Stabilized with arthrodesis complications ( Esp. > = 3 Levels)
Good axial pain relief
disadvantages Loss of motion Indirect decompression

Approach complications

Graft complications
Instrumentation complications
Adjacent segment degeneration

Technically demanding

Pre-op kyphosis and/or instability
limitation

Inconsistent axial neck pain relief

Late instability

C5 root palsy

Damage posterior musculature

Y
1 = %

MITNBINNITUYANIHNBIREINUAD decompress spinal canal NNIBUNIVoALAz VorToRIagl 1)
Tuasad 4. Wi lamingaudumsinydihe lannse madenmssnuitlasedealszilivdeilade
1 [ 1 dy
Wae0819a9ae 111
1 1 9) [Y] (%
- Main compressive pathology Tandulvgiliaunguinnmsnadulszamlydunasninng

Y 1

S @ 031’ 1w

@B]HUTTLH U NAMNUNBDUTDINTTAN bone spur “Yﬁfl OPLL Lﬂuéfu ANUUNITINIAATINNN
Y 9 2 A I [ a . . [l Y
ﬂ?UﬁH?%QﬂﬂlﬂuﬂWiiﬂ‘H1WUTﬁﬁﬂ1WI@ﬂGliﬁ(dlrect decompressmn) AIUNITHIAATINNI
9 v v I . . @ Y a A @ . 9
AUNGIIAL U Indirect decompression Tasn e lrinamsndouaIves spinal cord Tnedu

@ dy a A T k4 Y v I A 9 A @ Y =
TAHUINNITANTNNNABYNNATUKUN asm"liﬂmmmuuawmsﬂwumuﬂizamu

a @ ' . . . I % "W

WS AANIANAUKAS 13U Ossifying of yellow ligament(OYL) Wudugamsehdannang

v o [ : a
undatumssnunnesaninlngnsa(direct decompression)

Y 4 1
- Number of levels of pathology Mm@ Mensammaaua 3 seavauly Janudesde



4
N131NA complication TUMTHIAAINNIATHHINIIAUY 195U dysphagia, respiratory
compromise, re-intubation, risk of nonunion, instrument complication t@i& loss of cervical range
S
of motion 1 1UAY
. . . ' Y v Y Ao . A g9a
- Preoperative sagittal alignment MIHIAANNATUNAIADINITNTZANADNY lordosis o lvitna
A v . Y o Y v 3 =< 1 A =
M3IAADUAIVB spinal cord Tilneaumasla duivdelimunzanlusennszqnael
o | .
anywu1u kyphosis
- Preoperative axial neck pain 119910 axial neck pain ud Wmﬁ]ﬁmﬂﬂfhﬂ 1Y Instability, severe
1< % ] U
facet arthrosis (HuAY &9 laia1315uA 1v'lAd 26 Non-fusion surgery 5}1éﬂ38ﬁ61ﬂ15ﬂ]ﬂ{§]}uﬂ6
<3| o = a1 o A d . = 1
Lﬂu@1ﬂ1iﬁ1ﬂiyﬂ15m@ﬂ'3‘ﬁWWWW]L‘]J‘L! fusion surgery IUHUSTUNI
. A o A (Y 1 o Y 1 o o P '
- Previous surgery N1300N approach ﬂua%‘ﬂNﬂ‘]J‘I/]LﬂfJF\IW]ﬂﬂHﬂE]‘L!‘VHGl‘Hﬂ1§NWlﬂ‘ﬂ1hlﬂxﬂﬂﬂ'ﬂ
= 09)1 [ .. . ] Y ] 1 Y =
nnImMspaa lu virgin tissue FIIAANALUNTNEIUITNNITUINIUAD structures VNLIAYN,
09)1 A o I A a9
wound complications ﬁ’JilﬂﬁmlliﬂﬂTﬁﬁHi‘ﬂGLUﬂﬁﬂﬁLGI)'ﬁ]iJ‘lJ’fNﬂﬁgﬂﬂﬂﬂﬂ’Jt’J
Y
- Other factors 1%U Osteoporesis due19311 195 Tomania instrumentation complication WPV

9 1 { 1 a 1a 1 . . .
vioau lJunnguiinnudesnonsinans 1NAAYEINTZAN 15U smoking, chronic kidney

. A o A g . Q. Y
disease 0199915 U1NTHIAATILIY Non fusion procedure 111UAY

Rhee tazamg’ uuziimuinanmsiaeonismirmdaludile cervical myelopathy 13dagali 1.



Cervical myelopathy

1-2 level disease |- » | Multi level disease
(= 3 levels)
B Significant
ACDF Yes | axial pain
Vs
Corpectomy i i
Multiple level anterior cervical discectomy No
and fusion (ACDF)
Vs
Corpectomy
Vs
Corpectomy/Discectomy Significant kyphosis
Vs
Anterior/Posterior
Prior laminectomy |-——| Yes No
|
Yes [& »| No ¢ #
Mild to moderate Neutral or lordotic
correctable
Multiple level ACDE’s kyphosis
Y Vs
Anterior/ Corpectomy
Posterior ‘ v 5 _ Laminectomy Laminoplasty
surgery Corpectomy/Discectomy and fusion
Vs
Anterior/Posterior ¢

Multiple level ACDF’s
Vs
Corpectomy
Vs
Corpectomy/Discectomy
Vs

Anterior/Posterior

Figure 1 General guideline for surgical management of cervical myelopathy (From John M. Rhee. Asian spine

journal 2008:2:2;114-126) °

Anterior surgery for degenerative cervical myelopathy



1&un

& NHUSAUTVY 1a é’ﬂaﬂﬁmmzé’r 35U anterior surgery (Candidate for anterior cervical surgery)

Anterior pathology

1-2 level pathology
Preoperative kyphosis
Significant axial neck pain
Hill type OPLL

Previous posterior surgery

M3rFasNEIMITUnTNINa1835A88u TAUR Anterior cervical discectomy and fusion(ACDF),

Anterior cervical corpectomy and fusion (ACCF), Total disc replacement (TDR)

Anterior cervical discectomy and fusion (ACDF)

o A Y =~ o Y aA o P4 Y Y
MINIRALTINUDNISANABLILY ACDF DM TMmMuIUIU 19AA0D Lﬂummﬂhlsuﬂﬁﬂﬂﬂmﬁuﬂizﬁm

lvdunaaazsindszamineasa (direct decompression), 814159 correct sagittal plane deformity 1878

113 lengthen anterior column $913UN5 19 lordotic intervertebral cage. T’amﬁmﬁﬁmmﬂﬁz@ﬂ (fusion

9 ]
rate) AINTHIAA ACDF 1Ug4 95-100% Tagmwizlumsmidaiyoudoszauifod (single level ACDF)

' o 1 IS K =2 . 6,7
mmumﬂﬁmaﬂﬂﬂmqmz@ﬂ (plating)

<3 1 a (Y] 1
Usziaundoanansanlumsiida ACDF Taun

- Interbody graft (Autograft vs Allograft) M3 1% allograft tWewenemvanaeailayni donor

9
o 1 [ 1 ]
site morbidity Y84n13 19 autograft 3N IBARTLEzIAINMIHAA 8819 13AMUN5 1%

v 9 9
a K % [

3 A A 1 . . . 2K A A = Y
allograft NINNAIWLETYIAD viral transmitted disease saudem g9 eNwnan dnievoenaialu
Y . U I Y =< . 6,8 " 9 o
AU fusion rate YOINT 1% allograft AuUAn MIANHIUDI Samartzis azABE” WUNHDIAINT
1A ACDF with anterior plating TomMamsiFouueInTzan (fusion rate) Y94n13 1% autograft
1 1 [ [ I [ . .
1ae allograft IUANA1AU(95-100%) 1i31921TunsA1da single level ACDF 1130 multilevel

' < ' A . . a & 4 ' o
ACDF 9614 15naunu1ns autograft N31YOUNTLAN(solid fusion) (NAVULIINN Taona 1



MIHIAA ACDF with allograft uuzai 19915 Y anterior plating mumﬁmﬁu fusion rate
wazanilyri sunsidence.
- Stand-alone vs Anterior plating N13 T4 plating SIAUMIHIAA ACDF GIhEJ!,‘I/Q\iﬁJ fusion rate 9
subsidence and kyphotic collapse 7 mﬁyﬁmﬁ’u graft dislocation Tagmniz Ty multi-level
ACDF Tuiag1iu stand-alone ACDF il 1§fantfosas orvfinsanflunsdiihinmssiga

. 9 A < ~ a va ) ) d
single level ACDF Glu@,ﬂ’mmmiz@qumm uazmmmﬂgmmumuuzmuwmfmfm

IN3IATA
Anterior cervical corpectomy and fusion (ACCF)

"o Ay 1A o A a A ~ Y o o 1y o
N1IHINA ACCF Mﬂ]ﬁ]‘].l\i“b"ﬂﬁﬂcl,uﬂ‘im‘ﬂwEﬂ‘ﬁ’ﬁﬂTW‘VIﬂmﬂﬂmﬁuﬂigﬁ1ﬂ]’lﬂlﬁuﬂﬁﬂ’E]QﬂTLWiﬁ\iﬂ?J
= [-Y [] 9 =K Y [ 1 1 . .
vertebral body (retro-vertebral pathology) #3n13H19A ACDF Tiansonneld sndaegra9u Ossification
. . . . . .. S 14 {q ¥ o o
of posterior longitudinal ligament(OPLL), retrovertebral disc herniation wWuau graft nlgdmsuns
reconstruction 1UMSHIAA ACCF Uvia18Uszinn 154 structural iliac crest bone graft, fibular graft %30 Cage
Y a dy A = [ 1 9 (Y 1 = A 1
packed with autograft. N1TNIAAFUAU WBINYUND ACDF W“]_I’Nslflﬂ’)ﬁ1ﬂ1iw1ﬁﬂlﬂﬂﬂ'ﬂ IamaANINNIN
4 A
s Tomaina graft complication (graft dislocation, graft migration, subsidence) ¥11NI ﬁﬂﬁu%ﬁﬁﬂ@, f

denl¥lunsain ACDF lienunsaitnd pathology ¥idn 18
Total disc replacement (TDR)

Incidence U9 adjacent segment degeneration(ASD) NEUAINIHIAA ACDF N318a1uognlszua
129 1w . = 9w 4 ! v 9 =)
3% @01’ N15H1AA total disc replacement(TDR) HIANNVIYTIAYNOAA stress D NITHNADISAVUYNULAYY
WPAAANUIFBIABNSINA ASD AT MTANY LY long term study multicenters RCTs WUNNITZEZIA
=) [ 1T W 9J U A v a [ T W 09/1 d‘ Y J 9J 1
7 nasmsridanu ldngu TDR Hons1mamsiia ASD tag oaIMIrIaansIN 2 doeniau ldngu
ACDF szt 50% " doiiesz Talumsniida TDR Tudileniin1iz myelopathy Ao msa13denis
A v Ao o 1 Yy o [ [ v A o Y a <3 ]
wdou Inalunszgnasszauniimsnanuasdulszam lvdundsornduiladenildinamaiaiuae
o v 1 ] <3 1 (Y
dutlszam lvdundeas U lueuina1d ed1alsAmumsiny1ves Buchowki tazame' wumseida
v . Y  ax 9 o A a o VW '
571 single level myelopathy #2833 ACDF 1az TDR l¥iHan1ssnynszeza 2 Ynevideamsaida la
UANANNY ﬂa'”I’JTﬂEJﬁiqﬂ cervical myelopathy 13119 absolute contraindication A9N5HIAA TDR LANIT

= A A v ) o v A
wamam“luswmmiﬂmmﬁuﬂsmm"lmﬁuwam:;uma
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Posterior surgery for degenerative cervical myelopathy

MIFFaNIMUnaIlsEneudle laminectomy, laminectomy and fusion 4L81¢ laminoplasty ANy

auauadienmunz 11 TUMIHIAAN1IAIUYAN (Candidate for Posterior cervical surgery) U3znouaae

- Multilevel(>= 3 levels) Pathology

- Congenital spinal canal stenosis

- OPLL (Continuous or mixed type)

- Risk of Non-union

- posterior pathology (eg. Ossification of yellow ligament)

- Failure of anterior surgery

Important aspects of posterior cervical surgery for cervical myelopathy

- Cervical alignment

Cervical lordosis 1AW IAYUINABNTHIAR posterior surgery NNFHANDININHANNITUDING
"V w Y v 9 Y a A o . Y o 2 a Y A A
AAan 1A urasdosmsliinansmaoudves spinal cord Tnadundedeazina laa lunsaiiuug

I a ~ 1 T v o
ﬂi$@ﬂﬂmﬂ‘u lordosis M3U3LU cervical alignment NUNICTUADNITHNIAA posterior surgery ApaRilan
4 1 [

p9A1lsznounaIeeEN 1T

-> Degree of C2-C7 Cobb angle Ta® Suda uazamz” ANEINUN local kyphosis > 13 9311 LRRREY

1{T8900 poor result TUNITHIAA laminoplasty LU1INTHIAA laminoplasty 1N TUT 18N

a =

] <3 va o . {
kyphosis <13 83f1 9819 15Aa W Tun1iadlieuaziae i laminoplasty w1z Tusiefuun

'
=) 1

< ‘o v o . {
ﬂizﬂﬂﬂﬂ!fﬂu lordosis %138 neutral 11 UITIDIDINNLINNBHAIR laminoplasty Hlemanae
1A kyphosis i3 1AdnA UM
4
= K-line technique 198 Fujiyoshi tazanie 110354 Iasmsainidua3a91n mid-spinal cord
@ a 14 a v 4 a
2 1184 mid-spinal cord C7 dmenTammdunir lugumny K-line Sl K-line(+) dreuinu
[ . @ ~ = 1 . 14 T . 3 1
Ty K-line(-) A9 2. M3finu1sen1 a8 Taniyama tagasss ' WU K-line (+) faug 4
a a 3 Aa 9 Y I ~ o) [ A T .
Naawasvu ldnnnesanmneduniniuszes Mg audmsunsiaenmifa posterior
decompression Taelsiia Residual spinal cord compression

=> (2-C7 Sagittal vertical axis(SVA) Taginszozsevnadu vertical plump line 9109ANINA14 C2

9
@ 1 ' a A o w o
laléia posterosuperior border U934 C7 vertebral body NUNDTZLININND 40 HadwaTERUT
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AUN5INA posterior axial neck pain ¥a4NSHIAA laminoplasty 18I UNANANNFLLT B
v Y v
anannmMsnihinuesdsvzanvtinge C7 Miniues 3auuz1hinsrda fusion surgery

(ACDF, ACCF 130 Laminectomy and fusion) 411171 laminoplasty Gluﬂullslsljﬂﬁjuﬁ e

K-line(+ K-line(-)

Figure 2 K-line: Line from mid spinal cord of ¢2 to ¢7, K-line (+): OPLL does not exceed the K-line,

K-line (-) group: OPLL exceed the K-line ( From Fujiyoshi et al. Spine. 2008;33(26):E990-3.)

-

Figure 3 11@A4 C2-C7 SVA (Sagittal vertical axis):C2-C7 SVA ¥10131 40 Jaatuas dmusnunsine

v Jdo
posterior axial neck pain NAINTHIAR laminoplasty
- Size of anterior pathology: m3linensanm Nnavinneduninvualugentli

posterior indirect decompression 13e115091 1¥1AAAT shift Y94 spinal cord Nifieane 1a

1 { [ 1 Aa a I y [
MIANEINDIIOPLL/Spondylotic bar filluuialuaind 7 Nadwaniluanudens residual



. v . . 1 <] a 1 o
spinal cord compression Q4 posterior decompressive surgery 28719 13AMNAITNITUTINALY
o A ] <
Y9899 A28 191 C2-C7 Cobb’s angle 1ag K-line 1 udu
. . . = d' . Y d‘d . . U
- Pre-operative axial neck pain A135aniasy laminoplasty 11 EJJ‘IJ’JEJVIM axial neck pain 1Y

Tagl@onMsAIAALLY fusion procedure LUNU

Laminectomy

I v Ao W ) [ . .
Cervical Laminectomy Humsrdaninunnluedad 115y multilevel cervical myelopathy
[ < @ v o a . . s .

261915NA1WM3AA lamina LGRIE i%ﬂﬂ%ﬂﬁ{mﬂ:ﬂi}mW iatrogenic instability 1i8% Post-laminectomy
kyphosis (10-45%) #1441 Tﬂﬂéﬂ?ﬁl@ﬁﬂﬁﬂﬂW#’JﬂWﬂﬁ axial neck pain, recurrent cord compression 130

. .9 Y ' 9/ 5 < ' 9 v 1w 9 A o axd VA A PRl
cervical kyphosis wuau wmnmWamﬁﬂummuwmwmmﬂﬂammﬂmﬁauq !L@Lilﬂ@]ﬂﬁ?i]ﬁjﬂ?ﬂllﬂ

d?’ o 1 o Y [ [ 0911 egj o Y Y
HWuﬁUullﬂW‘]Jﬂ1§LLEJﬁ\1‘U’E)\‘1fﬂi°I/I']\‘l1Llﬂl@ﬂlﬁuﬂigﬁTVIUl‘Uﬁ'UﬁaQQWMﬂl WQﬁﬁWﬂﬂQﬂﬂQﬂTiﬁﬂlUﬂﬁ)ﬂﬂu

ANVHINVDINIHIAA laminectomy alone HipeadloReUAUMITHIAAITOU

Shiraishi '* 518911 5A1AA Skip laminectomy 10813911 laminectomy 5EAUAUTEAY FIWHY
. . o ¥ A s v A g A y . v Q and
partial laminectomy VoI5TAUUINAN laanuna oA uAatNIZAY Sp1nous process ulTI/NViiJﬂ SIATRAT
Yoy . . . eqe . . ad dy d‘d =
wmmmmﬂﬂujm iatrogenic instability L6 Post-laminectomy kyphosis Mg lusieniinisnalon
o 1% v 3 1% ] 4 ~
duszam lvdundesnnmediunaailuvdn Tae'lilddeans spinal cord shift teud lumsnationain

WD AMNN A IUNIIN

Laminectomy and fusion

[ o
i’]iymﬁum laminectomy alone T3tz iatrogenic instability 130 Post-laminectomy kyphosis
WINFIMIHIAA Laminectomy and fusion 181 3991M5iFeuderzansoaamsnanzainan 1a
. e v . . A 2 o
Instrumentation 61151 cervical fusion UHa 1A 1HU wiring , screw rod/plate L‘}Ju@s\'u ‘ﬂﬁ]i]“uu screws and
& Aa A A < 1 1 1w A, " v
rods system L‘iJHVIilEJiJ?J"IﬂVIQ’ﬂLU’ENmﬂﬂﬁl"lllllfll\‘llliﬂ \11EJG]’E)ﬂ"IiWW]ﬂIﬂEJmWT%LiJ’EJTI"IﬂﬁNWMﬂaVJ‘]

@ [~ o @ . o) @
JEAU A11ITVY screw technique 91901911 lateral mass screw @115U C3-C6, Pedicle screw d1151 C2 1

v v Y
C7 9494 lamina screw 1A% par screws 150 €2 Tuiingna11na lateral mass screw fixation
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Subaxial lateral mass screws

a 1 o [ @ 4 a 1
mANAN5 1d lateral mass screw A04AHIDIANNTURUTNINIBINATENING lateral mass 1AL
9 = ~ a <3 P 9 ' . =

structure 6UNLﬂfJ\i‘I/IiéWﬂLﬂ{s’]ﬂ"l'i‘1J1§>1lfﬂ‘1JulﬂE]‘L!"lﬂ!,Lf] cervical nerve root L01¢ vertebral artery 310N1TANYIN
MEINIAVDY Xu LagAmME |~ WU JANNNAINUDY lateral mass 15202 9.2 HAAWATIIN spinal cord, 5.6
Hadwasnnsndszanndunu wag 5.5 Tadwasnnsndszarmduais dau vertebral artery 5invzog

! £ Yy A o = o Y P SV
medial 19YANINAT lateral mass NLIUNTEAU C7 FIVLINWAINNATU lateral WINVU ASUU trajectory VD

2 v I = Y 9 A . 1 v A

lateral mass screw 3330w 1Y 1B eseand1uinievia vertebral artery l9g spinal cord JINUNUVIDYI
dgl .. a 1 A o ag = £ ' agxa eﬂj 9 A
YUHUUAULUT facet joint Lﬂﬂuﬂﬂ131ﬁ lateral mass screw YHan<) 3 35N ?jﬂ‘l/l 5. YAURMASITUNIVDALAS

Y a2 o ~
qjﬁ]!ﬁﬂﬂﬁllﬁﬂ\?iu ATNN 5.

Roy-Camille

Figure 4 Technique for lateral mass screw fixation for subaxial cervical spine
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Table 5 V0@ VIFOUDY lateral mass screw 3 1NAHA (Magerl, Roy-camille, Anderson)

Magerl Roy-camille Anderson
Advantages - Decrease risk VA injury - Low risk of N root injury | IN BETWEEN
- Increase Pullout strength
Disadvantages | - Increase risk N. root injury - Low Pull out strength IN BETWEEN
- May cause difficulty - Risk of injury to lower
decompression facet joint

Unicortical versus Bicortical lateral mass screw fixation

[
Muffoletto et al. * ﬁﬂ‘lsﬂﬂiﬂlll!f’l]ﬂll‘ﬂﬂﬁ]ﬂﬂﬁﬁ@ lateral mass screw L11J1J unicortical {la¢ bicortical

1 < 1 [l
technique WU bicortical screw 1HANNLUTIANI 1141147 Bending 3111117 Flexion, Extension tag

3 a I [ o o ] J 1 A
Torsion Vl\iﬁ'ﬂﬂ')%iﬁjﬂj'lulléllﬂLlﬁqblllgn\‘]ﬂu Glu%’]ﬂ@]ﬁﬂﬂu%’]i]lluuﬂu'ﬂ bicortical technique gDNINNAIY

{ 1 ] 1 1 @ u’j )
@M IUIARUADIINUTZa M n3ulla vertebral artery aatiu Tagna Tudiliouaz 14 bicortical

technique TU187NT2RNUWINAIIUNGA 15U RA, Steroid use 1130 14518910172 instability 3109 danlu

9 o Y . . .
Aren lilvziden1d unicortical technique
Complication of lateral mass screw fixation

- Early complication

O Fracture of lateral mass (1%) "

Aa { A 4 ' ° < ' ..
O Facet joint violation (NAYINLLUD screwnieeiuyy linei ldualuee facet joint

(7

1 o T AR < a A < ' .. Y I
aN GHLLWH\W]W\ﬁZ'NL‘]JuW!ﬁHﬂE] NITUINVAD facet joint maanqmwmmﬂumw

9
= /

9y A

My 1 a ) A 9 = .. < dgl Aa
"laJ"lﬂagclumumﬁmmswama DNNIYUID VD facet joint NNINVUATNUTLIN

q

4 Y
nszanNAeIEALE1Na 1l BniIn13AsI19A20 plain X-ray Tudwmstionnuoaninld

(Y 1 % o 1 (3
"lJJﬁlfﬂi]"lﬂﬂﬁQﬂ"lﬁaUmN m%mzﬂu@fmmmn CT scan 5’1mﬁﬂmazu

Y
~

o o 1 {
O Nerve root injury/irritation (1%)20 Wnifusntseamduuuae lateral mass ANMIFES

' < 2 Ada . . . . S Y
AOMILNARVIZUNNUUTUNTAUNTY more cephalic trajectory, bicortical screw HIUAY
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. .. S g A 1
O Other(rare) :Vertebral artery injury, Spinal cord injury Lﬂumimmwﬁq ULTAULA
1 1 1 9 1 t:y
518@11!6”)14114&10ul,iJW‘Uﬂ'l’J%Lmiﬂ“])'E]uLﬁﬁ"lu
- Late complication
19,20
)

O Pseudathosis (0-3%

O Screws pullout

ﬂa'njﬂflﬁiq‘ﬂmﬂ%} lateral mass screw and rods/plates system ianzunsndouninmsrda laiann

Y
v

= Y ] A Y =
annalnanuduselumsientegeda 97-100%

Laminoplasty

. . 1< o A o [ [ Yy 9 d? A
Cervical Laminoplasty Lﬂuﬂ15WW]@L‘W'E]SUfJ'lEJI‘W'i\'lﬂﬁgﬂﬂﬁUWaﬂigﬂUﬂﬂiﬂﬂﬂJu'lﬂﬂ')'l\?elluw‘l@a@
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A o Yo A 9 o A & . .
aown sl Idimsisendenszgnaodadoluwiialu motion preservation surgery

v Y v 1
MnvesmsmdastiaiinannymNnunmsmdaa1073 laminectomy Felimsiiiuninou
v
nihil Yy vmanueansA1da laminectomy 1ALA post-operative kyphosis, latrogenic instability with neck
v o a 1 . . o3| 1w
pain, laminectomy membrane suhldinansugasves neurological function AT Wudu msmda
. [ 1 . ||_rl lul Y v . 3 (% ] . ) Y
laminoplasty Tﬂﬂmi‘ﬂi‘ugﬂﬁﬁ lamina L@ LU 1AAA lamina 99NN UAAIY Y laminectomy mlvriean
ﬂﬂ]u‘lrﬂﬁﬂﬁ post-operative kyphosis iHeannduviae posterior tension band structure’t]fj nazmna 3%
. R Y a P a [ Yy 9 dy 9 v Y ) =\ a A dg?}
lamina §aa i linannu lanSeusinadiwalindniiedunasdauaeiiauidseansamuniu
Y d' 1 Y a = 9 9 Y dy 1 . 1
ansodumuuseine iinamsanvesdsye lUnesdmni 18 uenaniinisasedues lamina $r0a0
[ A [
MIgdenNuTUAIUBInTZgnaoTWnatlesiunsAaWaig laminectomy membrane N9z FAA5INOIAA

% Y 42‘ Y
ﬂ'lﬁﬂﬂﬂﬂ!ﬁuﬂﬁgﬁ']ﬂﬂ'lﬂélluﬁlUﬂ'lﬂﬂaQ

A = =} [ L% . . " v Y am . 9y A
WenlSeumeunumsiaaLL laminectomy and fusion N1THIAAANIYIT laminoplasty Hvenlu
9 QId! A :JI =S = A 9 ] A 9 1a
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4 o = < )
(Pseudathosis), ﬂTiL’?(E]iJGUENﬂiz@ﬂﬂﬂ’izmJ"fJINLﬂEN(Adjacent segment degeneration), N13UIALIVIINNITU

1 4 N d @ d 1
nszgnaIudu 19lumsisendo(Donor site morbidity) 1TuAw laminoplasty duilumadonialuan'ly
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vungu 1wy auld Isaumanu, Aayns wie danuiniudesldenquaifesosa luszez 139019409
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WaneansHIdaa lunqu fusion techniques 1HpI9INNANUTBIRBMT liARvOINTZANT 0813 15NA M
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MIAIAAAI07D laminoplasty lUd@WNsONAUNUMSAIAALUD fusion Tanavua Tamiuisedis ldawnse

Y% VY . ' . . v a T A A
uf 1u'18&98 non-fusion procedure 1% axial neck pain BUAAINANN T UAIWBINTZYNAB 150 NI5ITON

I
Y039 facet 1L UAU

[ ¥ Y )
Laminoplasty 8131309113 0AUM51¥0ude (fusion) ter Janaisaesadisfons¥oude sauiu
= 9)45 . A = g ~ d' 9 A d? [} [ a .
HaRv0In13n9 1344 lamina oMt lumsendenuniy, ¥etoaiumsina laminectomy
Y [ ]
membrane 32191911090 uUMIAaD U I edurdsnunnnu live s ludundidueivaziin liinams
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Figure 7 Anatomy of Lamina: Lamina NANUHUIAIY cranial NINNINAIU caudal. (From Rhee et al. Asian

spine journal. 2008;2(2):114-26.) ’
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Table 6 hinge side union rate

Authors and year Fixation technique Graft Union rate
(6 months)
Tanaka et al. 2008~ Interconnected porous calcium hydroxyapatite No 84%
Rhee etal. 2011°° spacer No 77%
Jiang et al. 2012 7 New titanium miniplate Yes 100%
Koopong et al. 2013% New titanium miniplate No 70.5%
Maxillofacial titanium miniplate

30 K (Y . = = ' =2 = 9 [ =2 =2
Huetal.” ANYINITHIAA laminoplasty FeUMeUTEINMITIAATIAY suture anchor NUNITTANT

k4 .. A = J .. =\ Aa 1A 09/' . .
#1738 miniplate WUIIN 1 ﬂﬂﬁqll miniplate group ¥ recovery rate NANI1 ONNNNU lamina reclosure (Spring

back phenomenal) ﬂluﬂfju suture IUINAI
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N13AA split spinous process UT4IU midline 75193049 one cortex MUVINIADIT 1IN spinous

Y
process LAY lamina 2 11900nNNY 113271 13370 Spacer (Bone graft or Synthetic material) PAnT 9920 wire

%30 plate and scews (ﬁﬂgﬂ 10.)
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Figure 9 French door laminoplasty
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MstaRvaetdulsza lvdundeanInninmsda lamina muadanaila open door laminoplasty

Tomita et al.”” 518914 Modification ¥8UNANA French door laminoplasty 194931 Expansive T-saw
laminoplasty (§ 10 11) Taams 1% T-Saw Tums split midline spinous process UNUNIT 4 high speed burr ¥q

AY AA A a a A .Y '
UUDAND UNITFYLAY bone surface VINIUN split HOUNIINIT burr

Figure 10 Expansive T-saw laminoplasty ( From Tomita et al. Spine. 1998;23(1):32-7.)

Clinical evidence of laminoplasty versus laminectomy and fusion

Clinical Improvement

'
1 =

Sakaura 19zANE " S18UNANSHIAR laminoplasty AnA w18 20 518U 9 7 Aunde JOA
1 " W 1 A dgl I A = v 1w o qg/} J 9 A =2
score NOUMIAABEN 11.7 tinAyugagaily 15.2 1 1 Yvdwndandanniuaesuy19AINIUDA last follow up

AAnae 14.9 liny neurological deterioration

Jason azamy’ swqmmiﬁﬂmamu retrospective review ﬂullslgllﬁﬁlﬂﬁhﬁﬂ laminoplasty (30 case)

Y
MeUNY laminectomy and fusion (26 case) W1 ﬁaﬁ@mquiﬁ’wa improvement U9 Nurick, mJOA score
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35 X . . 1 Y J &£ .
Manzano LagAMe " ANHIUL Randomized control trial t11iaau 14 16 518 NQNYUINT laminectomy
= v |} ' 3 ' Y T o A } Ao
and fusion ®NNYUANT laminoplasty W‘]J’JTVNE‘T’ENﬂQlJGlWNa improvement U89 Nurick Tiiganuf 17 wde
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Laminoplasty

' by . .= . . ..
VliJGH’JEJLLﬂiV_IinW Axial neck pain Gﬁﬁmfﬂﬁmcﬁlﬂmﬂ instability 130 severe arthritis
- Motion preservation procedure
- Less complication rate

- Shorter immobilization

- Better cost effectiveness
Laminectomy and fusion

Yo . Lo e . . "
- !,Lﬂﬂﬂlu‘m axial neck pain ®UINAVIN instability 1170 severe arthritis

- Correct deformity Tus1873 minor kyphosis

Potential issues for laminoplasty

1. Nerve root palsy
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3. Postoperative cervical kyphosis
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Table 7 Cervical alignment and ROMs after cervical laminoplasty

Type of Authors Reference Cases F/U Alignment | Preop Postop | ROM
Operation Change ROM ROM Preservation
(mo) ) ) (%)
Open door Aitaetal ¥ J Bone Joint Surg 16 80 12° 49.8 24.3 49.0
[Am], 2000 kyphotic
Double door | Seichi ezal™ | Spine, 2001 35 153 360 | 8.0 22.0
Open door Chiba et al*! Spine , 2006 27 144 440 | 140 320
Open door Kang et al . J Neurosurg 20 20 36.7 25.2 68.2
Spine , 2007
Open door Suk et al Spine , 2007 52 24 4.8° 29.2 20.3 69.5
kyphotic
Open door Hyun etal ™ Spine, 2009 11 27 425 |301 708
Open door Motosuneya J Bone Joint Surg 42 120 353 22.1 59.3
etal” [Br] ,2011
Double door Kimura ez al’’ Eur Spine J , 2011 39 144 36.2 20.8 57.5
Open door Sakaura ' Eur Spine J , 2011 11 60 |43° 326 | 274 | 84.0
lordotic
Double door | Machino etal.” | Spine,2012 50 |33 |18° 40.1 | 335 | 879
lordotic
Open door Lee etal.™ J spinal disor Tech, 23 48 22° 30.1 24.4 81.1
2013 kyphosis
Double door Lee etal.™ J spinal disor Tech, 28 48 29° 30.4 22.0 72.3
2013 kyphosis
Open door Leeetal.” J spinal disor Tech, 21 24 6.2°
2014 kyphosis
Open door Sakaura > Global spine journal. 20 108 | 5.4° 37.2 30.0 80.6
2014 lordosis
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5. Progression of Ossification of posterior longitudinal ligament (OPLL)

1 b4
11{99910MIHIAA laminoplasty 3 1alNIAANDY OPLL 98 IAgnsd 39NUMT InT1Uee OPLL
Y o Y [ 1A . . @
lanaemsmida msTaves OPLL wiailu 2 nquasnis 1aluiue1i(Longitudinal growth) 1 Ta luuun
Y Y
UI19(Transverse growth) #1315 10 111142817 (Longitudinal growth) Hunalulesuazuinnimslalu

59 A = = v LY . an A 1
UUIVIN(Transverse growth) WenlJeumeunumsida posterior surgery I50UNUI M3 1av03 OPLL
Y

Y ]
AATUNINT Z‘Iﬂﬁﬂmimﬁﬂ laminectomy alone AUNIAY laminoplasty €34 laminectomy and fusion T
Y A 15 ' ' £ o "o . o A
nwuTemanis latiosiiga 1e0ud I lugnuns Induved OPLL #adn13W1IAA laminoplasty 148#319

79 a9m15190 8 uadn hinuiagmmsudasvesmsiinuveadulszam lydunds(neurological

Y
o

. . o 4 o 9y [ [ o 1 a {1 o 9 I
deterioration) @ulﬁ@\iu'ﬁ]’lﬂﬂ’lﬁﬂﬂﬂﬂlﬁuﬂjgﬁ’lﬂqmﬁuvfa\icﬁ’lclu@’]uwu{uﬂllﬁN']G]ﬂllﬂllagﬁ a'ﬁllﬂu

o 1 g a R g 4 o . {
M312M3 Ta 1uuI919(Transverse growth) WuABUIIUAAIUIYIABUADYUIAYD spinal canal NN

lg ~ 1 9 1A . . [ v 9 =
6UfﬂEJ(‘],°I/iiIJ"lJ‘L! ‘I/]’E]ﬁ]ﬂ@{lilluﬂflﬂll'lﬂﬂ'ﬂﬂﬂiﬁﬂlﬂﬂ OPLLGI,‘LlLL‘Ll'J longitudinal llﬂﬂﬂﬂiz@jﬂﬂ@izﬂﬂﬂﬂﬂ!ﬂﬂﬂ

g

9
v W 9 9

) 1 A 1w . d’ [ Y 1 9 d’d
Wunuzihmlunsaaae laminoplasty LW@ﬁﬂBWJﬂ’JﬂﬂQN OPLL IﬂEJmWW1%@ﬂ38ﬂﬂﬂ?ﬂﬂﬂﬂ@1%ﬁ’ﬂﬂ

Q

] 9 9 v
a o . . ) | @ 1 Y o 1 3 [
91581911 prophylactic laminoplasty Tu@ st aReaie 3dammsedansausn eghalsnaudeat

v
KX 9

NAANAITIADNTNIAANNINTZAVVUA IS UAY

Table 8 OPLL progression with Non-operative or posterior cervical surgery

Type of Authors | Reference Cases F/U Radiographic OPLL growth
Operations
s/p laminectomy | Kato et J Neurosurg, | 44 mean 14.1 yrs, | OPLL growth: 70% of patients

al.” 1998 minimum 5 yrs | - mean longitudinal growth: 10.5 mm

- mean transverse growth: 3.2 mm

s/p laminoplasty Kawaguc | The Journal 45 mean 13.1 yrs OPLL growth: 73% of patients
hietal., of bone and (10-17 yrs) - longitudinal growth: 68.9% of patients
2001 joint surgery mean growth: 9.0 mm
Am. 2001 - transverse growth: 42.2% of patients

mean growth: 1.3 mm

non-op patients Matsunag | Journal of 167 mean 11 yrs (5— | - longitudinal growth: 86% of patients
aetal. ” neurosurgery. 26 yrs) - transverse growth: 42% of patients
2002
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s/p laminoplasty Iwasaki Journal of 59 mean 12.2 yrs OPLL growth: 70% of patients
etal.® neurosurgery. (10-16 yrs) - longitudinal growth: 64% of patients
2002 mean growth: 12.8 mm
- transverse growth: 53% of patients
mean growth: 3.4 mm
s/p laminoplasty Ogawaet | Journal of 72 mean 9.5 yrs OPLL growth: 63.9% of patients
al. neurosurgery (5-18 yrs) - mean longitudinal growth: 26.3 mm
Spine. 2004 - mean transverse growth: 3.9 mm
s/plaminoplasty Chibaet | Journal of 131 1 &2 yrs OPLL growth: 38.9% & 56.5% of patients
(n=119) al.® neurosurgery at 1 & 2 yrs
or laminectomy Spine. 2005 - mean longitudinal growth: 2.4 mm
(n=12) (upper extent), 2.4 mm (lower extent) at 2
yrs
- mean transverse growth: 1.4 mm at 2 yrs
s/p laminoplasty | Hori et Spine. 2007 55 minimum 5 yrs | - longitudinal growth: 74.5% of patients
al. mean growth: 12.0 mm
- transverse growth: 21.8% of patients
mean growth: 3.5 mm
laminoplasty Sakaura European 11 5 year OPLL growth: 63.6%
p . - longitudinal growth: 55% of patients
spine
fournal 2011 - transverse growth: 18% of patients
Nowoppatent | amict | Buopean | 20 | 22(0ange 12 [ The mean annual e o eson increase
al.”’ spine # CT based volumetric measurement
journal,2013
21 Lamitfusion Lee et J spinal disor | 57 Mean 24 OPLL growth:
21 Laminoplasty | al.” Tech, 2014 Months 30.0% of patients (Laminec+fusion)

15 Laminectomy

alone

45.5% of patients (Laminoplasty)

62.5% of patients (Laminectomy alone)
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a3 1 (Conclusion)
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