A2 AOSPINE

AOSPINEX A H

$3 Ml JB A PR

B4 [P B - DA - 4858
¥ % [H]
3] K. FHE/R - Bi/K

*F & B2 X

\\

I

/;‘“"I

Q) LAMEBA b ARA
www.lkj.com.cn



A2 AOSPINE

AOSPINEXIfMN

HUHE R B PE

ARG (E7E] B 50 - BHOSE - etk
E R IR

(%] K. FHER - B/R
E: A s

O WL RRFRA H At



EHBER%&EB (CIP) #iE

SR AR PR /[ P ] 5T - BATE - dEiRE,
[ H ] %, [ €] K FHER - /R FEdR; B CEF.
—%E . IARBER AR T RAE, 2017.1

ISBN 978-7-5331-8555-8

[ .DFi 1. D O @K+ @E--- M. D
e - JBAE (FHE) — R - SMEEFAR IV . D R681.5

W E AR A3 CIP BB (2016) 55 249700 2

Copyright © of the original English language edition 2015 by Thieme
Medical Publishers, Inc., New York, USA.

Original title:

AOSpine Masters Series, Volume 3: Cervical Degenerative Conditions
Editor: Luiz Roberto Vialle

Guest editors: Manabu Ito / K. Daniel Riew

The Simplified Chinese Language edition © 2016 Shandong Science
and Technology Press Co., Ltd.

RRAUEIE S : BT 15-2016-12

SIHER AR VER
MHBER [ B BT - B - A58
£ & [A]feE
[%] K AHE/R - B
¥ B R X

FEHBAM: LWFRHREERBERAR
H R #F: LWHRAFFARHRT
Huhl: ST ESRRK 16 5
HEgs: 250002 ELiE: (0531) 82098088
4k : www.lkj.com.cn
H R sdkj@sdpress.com.cn
£ 17 #&: LWEHEEAHMmt
Hiht. R EEE 165
fiB4: 250002 HiiE:  (0531) 82098071
BN Rl &. LWKIE LR FRERNFGREEAT
Mtk WLARAE I UT T SRR AR =L A OB e AR B
Meds: 276017 HLGG: (0539) 2925659

FFA: 787mm x 1092mm  1/16

Ef3k. 9.25

FH. 190 T

EN#L: 1-2500

RR%&: 201741 HE 1k 2017 4E 1 A% 1 YENRI

ISBN 978-7-5331-8555-8
Efr: 98.00 T




£ AOSPINE

INTERNATIONAL

AOSpine KM

5 e B TN, s ) ==

MPBEF4R Luiz Roberto Vialle, MD, PhD

B 1 ERMEEME
&2 JRRME M
%3 MR AR
H4 NG
&5 FHERI

&6 HuEHERI1
7 AR5 HEE
&8 JEHH

9 JLEBHEE
10 By



VS IER

Luiz Roberto Vialle, MD, PhD

Professor of Orthopedics, School of Medicine
Catholic University of Parana State

Spine Unit

Curitiba, Brazil

T4

Manabu Ito, MD, PhD

Director

Department of Spine and Spinal Cord Disorders
National Hospital Organization

Hokkaido Medical Center

Sapporo, Japan

S e e

K. Daniel Riew, MD

Mildred B.Simon Distinguished Professor of
Orthopaedic Surgery

Professor of Neurologic Surgery

Chief of Cervical Spine Surgery

Washington University Orthopedics

Washington University School of Medicine

St.Louis,Missouri

% &

Kuniyoshi Abumi, MD

Director, Vice President

Sapporo Orthopaedic Hospital

Center for Spine and Spinal Cord Lesion
Sapporo, Japan

Tarek Y.El Ahmadieh, MD

Postdoctoral Fellow

Department of Neurological Surgery

Northwestern University Feinberg School of
Medicine and McGaw Medical Center

Chicago, Illinois

Kazuhiro Chiba, MD, PhD
Clinical Professor and Vice Director
Kitasato University

Kitasato Institute Hospital Director
Spine Center

Department of Orthopaedic Surgery
Tokyo, Japan

Peter L.Cohn, MD

Orthopedic Resident

Oregon Health & Science University
Portland, Oregon

Samuel Conrad

Department of Orthopaedics, Spine Unit
Cajuru Universitary Hospital

Catholic University of Parana State
Curitiba, Brazil

Nader S.Dahdaleh, MD
Assistant Professor
Department of Neurological Surgery
Northwestern University Feinberg School of
Medicine and McGaw
Medical Center

Chicago, Illinois



FiER TSR

Kristian Dalzell, MBChB, FRACS
Spinal and Orthopedic Surgeon
Forte Orthopaedics

Christchurch, New Zealand

Michael G.Fehlings, MD, PhD, FRCSC,
FACS

Professor of Neurosurgery

Krembil Chair

Department of Neural Repair and Regeneration
McLaughlin Scholar in Molecular Medicine
Head Spinal Program

University of Toronto

Medical Director

Krembil Neuroscience Center

Toronto Western Hospital

Toronto, Ontario, Canada

Richard G.Fessler, MD PhD
Neurosurgeon

Department of Neurological Surgery
Rush University Medical Center
Chicago, Illinois

Sandeep N. Gidvani, MD

Orthopaedic Surgeon

Santa Monica Medical Center and Orthopaedic
Hospital

University of California at Los Angeles

Santa Monica, California

Manabu Ito, MD, PhD

Director

Department of Spine and Spinal Cord Diso-
rders

National Hospital Organization

Hokkaido Medical Center

Sapporo, Japan

Babak Khamsi, MD

Spine Surgery Fellow

University of California at Los Angeles
Santa Monica, California

Han Jo Kim, MD

Assistant Attending Orthopaedic Surgeon
Director of Research

Spine and Scoliosis Service

Hospital for Special Surgery

New York, New York

Justin W. Miller, MD
Orthopedic Spine Surgeon
Indiana Spine Group
Carmel, Indiana

Aria Nouri, MD, MSc(c)

Institute of Medical Science

University of Toronto

Division of Neurosurgery and Spine Program
Toronto Western Hospital

Toronto Westem Research Institute

l

“University Health Network

Toronto, Ontario, Canada

Kris E. Radcliff, MD

Assistant Professor

Department of Orthopaedic Surgery and
Neurological Surgery

Jefferson Medical College

Egg Harbor Township, New Jersey



Shanmuganathan Rajasekaran, MS, DNB,
FRCS, FRCS, MCh, FACS, PhD

Chairman

Department of Orthopaedics and Spine
Surgery

Ganga Hospital

Adjunct Professor

Tamilnadu Dr MGR Medical University

Coimbatore, India

John M. Rhee, MD

Associate Professor

Orthopaedic Surgery

Emory Spine Center

Emory University School of Medicine
Atlanta, Georgia

K. Daniel Riew, MD

Mildred B. Simon Distinguished Professor of
Orthopaedic Surgery

Professor of Neurologic Surgery

Chief of Cervical Spine Surgery

Washington University Orthopedics

Washington University School of Medicine

St. Louis, Missouri

Rick C. Sasso, MD

Clinical Associate Professor and Chief
Spine Surgery

Indiana University School of Medicine
President

Indiana Spine Group \
Orthopaedic Spine Surgeon
Co-Medical Director

St. Vincent Spine Center

Indianapolis, Indiana

& E

Ajoy Prasad Shetty, MD, MS(Ortho),
DNB(Ortho)

Consultant in Orthopaedics and Spine Surgery
Consultant Spine Surgeon
Ganga Hospital

Coimbatore, India

Zachary A. Smith, MD

Assistant Professor

Department of Neurological Surgery

Northwestern University Feinberg School of
Medicine and McGaw Medical Center

Chicago, Illinois

William Ryan Spiker, MD
Assistant Professor

-~ Department of Orthopaedic Surgery

University of Utah
University Orthopaedic Center
Salt Lake City, Utah

Alexander R. Vaccaro, MD
Department of Orthopaedic Surgery
Thomas Jefferson University
Rothman Institute

Philadelphia, Pennsylvania

Emiliano Vialle

Residents Program Coordinator
Head, Spine Unit

Department of Orthopaedics
Cajuru Universitary Hospital
Catholic University of Parana State
Curitiba, Brazil

Luiz Roberto Vialle, MD, PhD

Professor of Orthopedics, School of Medicine
Catholic University of Parana State

Spine Unit

Curitiba, Brazil



iR TR

Jeffrey C. Wang, MD

Chairman, AOSpine International

Chief, Orthopaedic Spine Service

Co-Director, USC Spine Center

Professor of Orthopaedic Surgery and
Neurosurgery

USC Spine Center

Los Angeles, California

Albert P. Wong, MD

PGY7 Resident

Instructor

Neurological Surgery

Northwestern University Feinberg School of
Medicine

Chicago, Illinois

Jin Sup Yeom, MD, PhD

Associate Professor

Department of Orthopaedic Surgery

Seoul National University College of
Medicine

Seoul National University Bundang Hospital

Gyungki-do, Korea



Wl
HwOom oW

R (REREEHTF)
Thil ERE X W RRKR ik
ASCE B PR BRI R



FAEEST MR BFT A 5. R RS M T T, TR A A () B R
SEAERA L F A, B YRR BT B AR — Ak, “AOSpine KIFM B IE 2
T XA —— % R A SRR TR — MR BRI E RIS (AR, 2. IR
FARIMES ), IR T H TR M EABFIE R

BT AT L I AR RITR A BORRN 2R SRS 4, AOSpine 341 T 22 BRH144 1Y
RSN 2 KA B A KA | LA 43 BE A2 B0 AR5, B AR S 1 Sk
FACT (AR ST E M A RS | ATE H OGRS, A A 4 R R

XA “AOSpine AT Mo MR R, (1R Pk 38 A 115 1B B A %
5B, (RISl i3 3 i — A 5 7 Sk

X e, AOSpine IEZEHESN R ERAGH AL BE 2SI R

Luiz Roberto Vialle, MD, PhD



5

HH 20 42 50 FFRLIRT, LRSS RIRTT FiEE RR TR BHERDIBRA . 20
42 50 4%, Robert Robinson, Ralph Cloward Az Robert Bailey 55 4% [ 71 37 M1 X S00HE S 5 7Y
RIBEVRYT AT TIRE . fEd 2509 60 4R HL, SiMERASMEBOR 0067 76 21 SIS T B R
PR BB TFAR, SAMEAR, BERFEARUITEYWZE S (CT) | #d4Rk (MRI) ,
AP EHNER S & . SRaS U TREE SIEME SR, XL ARTE 60 £ LUHTLF
RTEEERH) . BAETANTT LB G775 5 75 AR X SUHER 17 B TR B 2 . 0
AR5 B FriiR i —FF, AR 802 TR AR B M s A FARETS .

AR CRITA (B EME AR S0 X — X BN SU N, AR xR 2 — (7 fE
BHA ERHAR, BAAERTIAMEFREARDN “KIF” o Fit, ROTEF TESS
HBHAFERRNLFORXM AR M E T TRE.

AFFTIEBNE N ZECEH EATEEROTE LEOR, SFEHERBEAR . filgFR,
HES ARIRETEEHAR . HEARVIBRRE G AR | 5 BEHERIFLBUE AR | A THER] £ 8 R Kbk 3558
BESA, #xHE—FWrhiE A AN RY#HAT TR R, MENTIrEEA, Wi
XM THAAEEALEEERMNEEANSARR K. Wik, E&F 4 HFEFTHXTIFIERR
ARG MRHMANE, W EAE AR, FHEF AR SAEARGNAH . FHEFRAFH (12
Il R B E S BA BOR BB AR AT ) SR T B s Suilm PR EE AR B9 S xFPEAL ] . FRATTELO
AHEARRER CKITAR" BB, GBS REA T, JExHHSCSTR A BIH A Bt
Hih.

K. Daniel Riew, MD
Manabu Ito, MD, PhD



R

10

1l

FIZHARY KRGS 2R EMEITERRAPERBIHER oo 1
RIS ERSERAR: FRIBHEESHNER, HERSUARTAMEBZUREAR 13

C3~C7 M SRR AT R A MR B RAE R INEHEAR - orvvvremeemeomereemesenen. 04
HEARLTER RIS AAST CSM --ovner e 34
S T S BB EIBLIBERRRIEAR - vevevvereeeremimensimeesimnnsaninsieas 49
P B TET M ERINRICOHURIER - vevvreeereeesemreeereeemseemesnsemeneses e 57
R A e S 69
FHEIRATTE: TEETEAFIBIRIUEE N, ovovvreesmrerermmemeensemisinissssssienas 76
IR AR MEIBIREG . BBE3IL, BIREME oo 88
BTHEABSTITERITE v v eereeseneeseesesissis ettt 102
EIIRETEIERA : QTG EEARE < veervoeeveremeeemee s immesesses s na



1
FIIVERT KBREARGIS2TRE

8 RIS HER A AP AR BUSAETR

= ik

HEMATI 5 A2 Yoshihito kirita EEAE T
1968 4F % W ) — B E 2 OB AR . 7E
A, F s SR AR B O T
KT BBBR. RS AR,
U AR AR K M 2 T B A A e Y
ARGIT . (BRSHE G 7 RS A
WL, RaEtEN., RENEHES
Z0 . HEAR VIR 5 IR 42U 55 R
BRR ) T H R T . 1973 4F, Susumu
Hattori &4 S FoF BA K T f# ke b 3Ak n] 81
RT ZEHEET KBEAR, ZEAHE
ot {7 B8 HEAR R SE B LIAL 3 R
M (B, AR PIMERE A, #ERT
K AR #E ) Z K H. Kiyoshi Hirabayashi
et T Kirta B977 45, A7E SUIHERR—/IN
KRYTEBRTTHE, KRGV,
{di 4 U8 [ . Hirabayashi & 3t 24 fth 4% &
— A Al B R B AF AR B, B R 4R
7 A V) I 4 0 ME A e BT DU A5 3
FEA U, FEITCHEMR BT AR B AR i
HEHAZE . 1977 4F, fE UKHRGE TR,
Wiz AR a N0 I THEE Y KUY

5% Kazuhiro Chiba
BiE X

FORBER

A" (ELAP ) o iZARIEBR—MR I 52 5,
ORER 5 —M, £ B8 0w DA B B2 5% A9 1

YL R, HERBUE AR ESTE R A

Bz 5%, Kurokawa %5 J5 2 H XU
ITHEBURTEAR 0 X B E R 260
WA MIFZHRARR, #HERT KBE
AR SAE R A E NS 2.

ELAP A fE B 7% BR 80 77 (19 9% 22 45
., g R HER B BEME LR
W, FIEARZ B ENE SRR EARL;
B QR EE AR A BEAT ™, ) RS
o BERL RES B A AT . AR AE
(R B AL S HERR . B BRI . BRIR]) A A
WG B AR, X g5 aT Ll R h i
FHLRIMEE S, AR T E RIS,
YRR BT SRE AE BE AT RS

AT ERM, ELAP MU ERCR S
PR b FHESCDIBR A | i 080 e il AR 1Y
R — %) Herkowitz th M A= 41 H1
RS IE, AN S ARETME L,
ELAP AR J& B SHERR E MR KAk BE R

SR EERS L, ELAP RJ5H
HHEATR . HERAR . ST R SEAE

1



AT BORAS R R ARREML
GV £ 2% # E ELAP ZEa b XE AR
AT THTUR, MEER, #IPE
B R/ANEBRARB LA, (HiXTfE S, &
P TR R At BT A B BOR Y 2
fifi, B4 H AR T A Y S0 Y
BAMMFATAZ— MHEMBERAR
ARLL, ELAP B8, %2, FAR
(ISR, M/, H AR A REAR,
K SEA D T F AR 4 B B T R

ﬂ@ [10~14] .

= FARIEIE

EFAEEREEZ A, RITIAA
/AT ELAP UL iR T BRI B B o
E: MEEREEARRT 3 AE, WL
SeRAIRTMEER A A, RRZEW I 4
ANER 4 UL BB, WA ELAP .

Fifi 2 %o A A B A8 E B TR B A BT %
A, ELAP FARIBIEZE &L T 24k, X
FAE R B LA AR K BABE DT AP : 85% HY
BE XK BERLBETERZE, 65%
BB F B IL IR (MRI) R 4L 68 52
JE T TC B B s RAE R . Bt 10% B &
R 4R BB 8 IR E A,
TITBBFER. BHZIN, RuiEBE
R A, 2HITEEFANE
AT HEREE e (ML X LR B
AHEERTER/NT 13 mm ) 1P,

FHit, BATAAEE R BFEHET
PP B o SR F AR T XA A
H. ELAPEH T AT A fEE S 17K
EH R A, BIE R E A B (]
#RE . TR BRI FEHATW B
(OPLL) ™', fnS s i ps i B

2

Mt 24, BMECHEB A, RITHME
{8 7] F % F ELAP T dE R B m & R, &
1A A S0UHE Rif % Rl A A GE FH 221 B
2 B AR R ) |

AN SR 8 R B AEAEAR P A RETERE AR,
IR —M_E R . BRARFIT S, BB
AL ELAP, FFI 10U 5 55 {4
Fr—3, RS — Ot ERAN—, M
it 25~ HE (8] FL 0T LA [] B 45 20080 . i
ALFESN T E, RONTEZATUEREN
FIMERE. b T EMESBYIREE,
A] LA A Kerrison A £ W b # 28 4R 85 J&] [F
FIE B, fTHERIFLEAR; HX -8
HELE, AMEBRZELZHMERE
HOMEREXTERSIE, AfrHEEfL
YIFY KREFEARBATEB T SEE. T
A 22 E MIEHEARSIE R X F it 4R
HFHER 2R & IR PR TR Y, MR Ix
HWEFMEER,

HiL 7R ) A B 7Y S 9 2 ELAP R3S

CRLUE, TOHEE R, #ITRE . MEER

B S B R, SE T R B
T 5 B S A AR

11, 13, 15]
o

= T RBTTER

Bk HE B AE 2 A RE A A R
(CSM) HRERMBREEMRERER,
PLERATTaE 258 MUAT C3~CT7 BIMERR RTE
BATA R TS IR IE 2 S PR R R,
BARMEE Y KA A F ARSI
PREEAR S = L SR, @ ad T AR A
MRI, A1k HEEH AT —TEBE
ZHE. mEZBHTEREC56, HRE
C4/5 #1C6/7, C3/4 F CUTIRDZE.



1 FFIHERT KRG S TREMTER R BSRETIiHR

B, FRATIAEHFITIF C4. C5 F1C6
HEMR, YIBR C7 L3 HEdR, LA
& C4/5. C5/6 F1C6/7 1Bk ; RuJRE(FH
CT7 BRFE, LARRARA S5 S s 04 & AE S0
KPR . BEBEN C34 VBT
R, HRHMATH C5/6 F1 C4/5 5 B
FETET“E MY (ERE, ¥ RS
C3/4, MM H B SHER Fa g Bz £,
R C3/4 Z R, AL LIE T E =
Br C3 MEMIMENR, FRBE C3 B2 FI7s MM
M, S IR S LA B 5 L
P& s3I C2 BRI A O 5 AR B A B 4
FESHERT™ .

SRTM, XFF OPLL %, FA1#E#H
T 5 R THT AR 0BT TR B AR M A M
B, FRIROTEEE T %9 66% 11 &
# 1 OPLL 7E 4\ [ 5 % 1 1] b ¥ 77 78 ik
JE. #REMIEHETTRER . FARBIESH
BIEY R, A R K, #BIERE
U0 R, AT % MRI BR
IR A B RE 2 R BEE AT YR, B C2
MCTATBZ B, M C2 k2 3 55 # 2 ik
WLAR /Dt PR 4% & [ B, [RIA OPLL M 3%
H T B D R A R O R, 9

Bl LT BTFITHEARD KBIEAR (ELAP) At g #HFEM I8 -

HARJE AN K AT B K R R 7™ 2 B S o

ﬂ:; [19, 22]
1z o

= FREM

o e B Ay, o R A Al ok
XF U0 AR A AR 0 Bz o AR A B Y
/NS BRI HE AR 74 T 25 e 4 9 77 Kerrison #8
#t, TR, AR BREE .
bb, AT EHABRFR A AR, FHEHEMR
DITFY KRB A B8 L2858 B0 AT 3 2
AR

= BEKAIER

BEWMENTFEARE L. XU A
WETHHMEES, SR, BEH
it Z K J1. Mayfield L2852 E B E T
FARE L, kML LETH . B0
HEMBEA, PMEEETMERE R
HANPERR . K5, FRELMF
= 20° ~30° LAV H K FE I, B B
JE 1, AT RS R B, i 830 )5 7 2
AKFE (E1.1) .




IR TR

« FAFE

NI

BB MLER C2. C7 Bz AT LAE R 3
BRI R BUAR AR . ETE C2~CT f—
MEAEWIERYIO, FEESFHEAT
W B B . BRI A AR LF
WE, wRALER . 4 Gelpi
8 # Adson = FF 7% £ FF XU Bz Jok #0 B2 R
HA, ToBBPLEH. | EMIACo
B C7 W5, SRJE kM 4k B 8 AT L
B Lk S 4k

HEDR 2 5

B 14 B 0t R R, REH
/N5 Cobb & R B 25 5 . JI )\ C4~C6
SR 2 A AR ] 3 U 215 L, TR
REWRGG/NETT LT, BE&E C3HEM
B BN A C7 MEAR B Sk, (ERZE B R
C3 HMEM AL MIFD C7 lZE . KBx C3/4 Al
C6/7 KRB L AU Rl ), TEE
RE G C4/5. C5/6 7KK Bk B A
TR RIEHT , LAGRIETT T M UHEAR B e B
T RERE, VIR C6 Kz mdRum,
HAN C4, CS HUMRZEICHL, &R CHYI N
it Rl 515 L= A e S BOF T TEGH]

RepFIIMAE ST F VIR

K amiss UAHERR BRI S, BIAHZ
FEEFFRAR, BEAE. HILAEH
OG5 58 59 1 H 4k T s T B B T O
[ TONTFAE, BRSO SL R 5 mm i
KRB A A Sk (B 1.2a) o A T REARRE
RSN R B it 22, AT LA A Sk

R 84 A0 Bz J5 171 AS FH Kerrison AR EHIE R o
U4 7 TR B R, 2 “PH B
SR (I 1.2b) o SR B A A
Rk A I, 1 it A A e SR AT 4E( Avitene”,
Davol Inc., Warwick, RI ) Fi1w] Wz Wi BH 5z vh¢
43 ( Gelfoam®, Pfizer Inc., New York,
NY ) AJ LA 245 H

7] Kerrison 4B C3/4~C6/7
ZE B . W EETR, iR RETE
C3/4 /K P2, M 4 mm Hifi k5 T
REERR C3 EMIE R (& 1.3a) o AR
BEAE C6/7 K32, WA 5 mm 854 %G
SBR[ C7 HERR B 13 2 12 (1811.3b) o

R e FFHE R B LM E

A liok=e; A WOk =g ]
240, I (F1.4)  EMEEER,
R T R ECHE MW, AT LUASES X 45
N2 A JE R A7, A BRI Y AR
EME. YA RIHERR AT L% BE RS s (H [R]

PR R SRR BEL T I, TF DO AR

FEAT LT T MRt FATFE C4. C5
1 C6 HMBR I B A E 25T ( TwinFix®
Anchor Screw, Smith and Nephew, Inc.,
Orthopaedic Biosystem, Andover, MA ) ,
BRET b B 25 4 2 2 A A L 5% i R
SRR A ([ 1.5a) o B EAE At
SERX —#, B — BATHFHERR AT I
BRI HAE R -

HEY X

M C6 FFh, HEFFIZE, BTt
MEMH Z, SRJE HIEI T SE 5 7] LR R
WA, BT F R [ T ) Ce i
7, X CSFlC4 EREILEAE. 3 HER



1 FIXERT AR E ARG 2T REWETIER R RS RIUDER

P12 JFCIOTHE. a. fEH—1 5 mm BT HDRE B8 41 8K 7E C4~C6 MEBURNE 1T 28 1T AL HOT
PV - b. o P A Bl Sk B RSO0 B 5, A 30 8 24 0 B2 T S R, (e S2 30 B A i R IR

VU b

1.3 a RERILE (MRI) B REBE7E C3/4 KFEZIE, WA 4 mm 57055k BERR C3 REMIHEN,
TR C3 A MMER, (RS T C2 BEMNAABBIR. b, WRHREAE C6/7 K25, WH S mm &
AVRCKEERR C7 M EJ5 172, C7 BRZSZRVF 20 ML AR 4, RS PTRECR R, By 1 SiME i 2
e, WA IR



