A5 AOSPINE

AOSPINEX A H

S 9m

MFF4% [EPH] Luiz Roberto Vialle
* 9% [3E] Jeffrey C. Wang
[&] Claudio Lamartina

£ & @ W ORER

o

WHRRFRA H A

www.lkj.com.cn



A AOSPINE

AOSPINEXJfi A 5

A i

MNP FE4 [ELPY] Luiz Roberto Vialle
* 9w [3£] Jeffrey C. Wang
[#] Claudio Lamartina

£ & i W OFER

O IR FRA H Rt



EHEMRKE (CIP) HiE

MEHH/(EPg) 50 P IAFE - 454 ( Luiz
Roberto Vialle ) % F%%; Wi, BHEREF . —iF
M IRBREEE AR A, 2019.3

( AOSpine KIfiAH )

ISBN 978-7-5331-9760-5

[ . O 1. OK- - Qg - M. OF
BiIF - 1297 @159 - 297 IV . D R681.5

R EIRRASE 31 CIP BdiEtz T (2019) 55 006241 5

Copyringt © 2017 of the original English language edition by
Thieme Medical Publishers, Inc., New York, USA.

Original title: “AO Spine Masters Series, Volume 8: Back Pain”,
Ist ed., by

Editor: Luiz Roberto Vialle

Guest Editors: Jerrrey C. Wang, Claudio Lamartina

EF5: 15-2017-297

B

YAO BEITONG

AT R
Fewipoit: b 4

FEREM: LRHMERRPERAR
H A & WHERAFEREARHMRT
Hihk: Hregim P XS HEL R 189 5
M4 : 250002 HLiE: (0531) 82098088
P4k www.lkj.com.cn
L FHRF . sdkj@sdpress.com.cn
& 1T &: UWHRAFHRAHMT
Mk : Breg i X gL 189 =
R%: 250002 HiEE: (0531) 82098071
BN Rl & WEKRIEFFENRIREFRBREEAT
bk LR G U A B E AR = & X
HEBS AR B
M4 : 276017 Hiidi: (0539 ) 2925659

A& 16 7 ( 184mm x 260mm )

Epsic: 15 FH#H. 210 T

RBU&: 2019 4E 3 A4S 1 hit 2019 4 3 A% 1 WEIR
Effr: 168.00 T



AOSPINE

INTERNATIONAL

AOSpine XM+

" e 1 LA R 7 A S YRR g AN

MPBFE4% Luiz Roberto Vialle, MD, PhD

B 1 HBHEEHEME
52 JERMEHEEME
£3 HiEE MR
T4 AT
S HMEAG

6 MaEHEGIS
%7 AR 5L
%8 I

%9 JLEEHRE
10 HAERG



LSRR

Luiz Roberto Vialle, MD, PhD

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

Spine Unit

Curitiba, Brazil

T

Jeffrey C. Wang, MD

Chief, Orthopaedic Spine Service
Co-Director USC Spine Center
Professor of Orthopaedic Surgery and
Neurosurgery

USC Spine Center

Los Angeles, California

T E A

Max Aebi, MD, DHC, FRSC, FMHOrth
Professor and Chair Emeritus
Orthopaedic Surgery

Das Riickenzentrum

Hirslanden-Salem Hospital

Bern, Switzerland

Mauro Alini,PhD

Professor

AO Research Institute Davos
Davos Platz,Switzerland

Roberto Bassani, MD

Head

2nd Spinal Surgery N

I. R. C. C. S. Istituto Ortopedico Galeazzi
Milan, Italy

Claudio Lamartina, MD

Chief, GSpine4 Department

Director, Spinal Research Program

I. R. C. C. S. Istituto Ortopedico Galeazzi

Milan, Italy

Professor, Specialization School in Ortho-
paedics and Traumatology

Milan and Turin Universities

Pedro Berjano, MD, PhD

Director

GSpine4 Spine Surgery Division

I. R. C. C. S. Instituto Ortopedico Galeazzi
Milan,Italy

Marco Brayda—-Bruno, MD

Director

Spine Care Group

Spine Surgery [ll -Scoliosis Department
I. R. C. C. S. Istituto Ortopedico Galeazzi
Milan,Italy

Roberto Chapa Sosa, MD
Assistant Professor
Ortopedia-cirugia de Columna

Monterrey, México



Alessandra Colombini,MSc
Specialist

Clinical Biochemistry

Researcher

Orthopaedic Biotechnology Lab
L.LR.C.C.S. Istituto Ortopedico Galeazzi
Milan, Italy

John P. Dormans, MD

Chief, Division of Pediatric Orthopaedic
Surgery

Department of Surgery

Texas Children’s Hospital

Tenured Professor, Orthopaedic Surgery

Baylor College of Medicine

Houston, Texas

Asdrubal Falavigna, MD, PhD

Coordinator

Medical School and Postgraduate Program in
Health Science

Department of Neurosurgery

Caxias do Sul University

Caxias do Sul, Rio Grande do Sul, Brazil

Fabio Galbusera, MD

Director of the Laboratory of Biological
Structures Mechanics

I. R. C. C. S. Istituto Ortopedico Galeazzi
Milan, Italy

Erica E. Gonzalez,BA

Research Assistant, Division of Pediatric
Orthopaedic Surgery

Department of Surgery

Texas Children’s Hospital

Houston, Texas

Sibylle Grad, MD
Principal Scientist
AO Research Institute Davos

Davos, Switzerland

Andre M. Jakoi, MD

Spine Fellow

Department of Orthopedic Surgery
Keck School of Medicine
University of Southern California
Los Angeles, California

Kristen E. Jones, MD
Adjunct Assistant Professor
Department of Neurosurgery
University of Minnesota

Minneapolis, Minnesota

Rishi Mugesh Kanna, MS, MRCS, FNB
Spine

Associate Consultant Spine Surgeon

Department of Spine Surgery

Ganga Medical Centre and Hospital

Coimbatore, Tamilnadu, India

Claudio Lamartina, MD

Chief, GSpine4 Department

Director, Spinal Research Program

[. R. C. C. S. Istituto Ortopedico Galeazzi

Professor, Specialization School in Ortho-
paedics and Traumatology

Milan and Turin Universities

Milan, Italy



Lawrence G. Lenke, MD

Professor and Chief of Spinal Surgery

Department of Orthopedic Surgery

Columbia University College of Physicians
and Surgeons

Surgeon-in-Chief

Spine Hospital

New York Presbyterian/Allen Hospital

New York, New York

Carlo Doménico Marrone, MD
Neurologist and Clinical Neurophysiologist
Neuromuscular Disorders Specialist
Clinica Marrone

Porto Alegre, Brazil

Carlotta Martini, MD
I. R. C. C. S. Istituto Ortopedico Galeazzi
Milan, Italy

Christopher C. Ornelas, MD
Assistant Professor

Clinical Orthopaedic Surgery
Department of Orthopaedic Surgery
Keck School of Medicine

Los Angeles, California

Neil N. Patel, MD

Orthopaedic Spine Surgery Fellow
Department of Orthopaedic Surgery
University Southern California

Los Angeles, California

Martin H. Pham, MD

Fellow

Department of Neurosurgery — ~
University of Southern California

Los Angeles, California

David W. Polly, Jr., MD

Professor and Chief of Spine
Department of Orthopaedic Surgery
University of Minnesota

Minneapolis, Minnesota

Shanmuganathan Rajasekaran, MS, DNB,
FRCS(Ed), MCh(Liv), FACS, FRCS(Eng),
PhD

Chairman

Department of Orthopaedic and Spine Surgery

Ganga Hospital

Coimbatore, Tamilnadu, India

Katherine M. Schroeder, MD
Pediatric Orthopaedic Surgery Fellow
Department of Orthopaedic Surgery
Baylor College of Medicine

Houston, Texas

Elena Serchi,MD

Consultant

Department of Neurosurgery

I. R. C. C. S. of Neurological Sciences
Bologna,ltaly

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

Consultant Spine Surgeon

Department of Orthopaedics, Traumatology
and Spine Surgery

Ganga Medical Centre & Hospitals Pvt. Limited

Coimbatore, Tamil Nadu, India

Emiliano Vialle, MD

Head of Spine Surgery

Department of Orthopedics and Traumatology
Cajuru Hospital, Catholic University of Parana
Curitiba, PR, Brazil



Jeffrey C. Wang, MD

Chief, Orthopaedic Spine Service

Co-Director USC Spine Center

Professor of Orthopaedic Surgery and Neuro-
surgery

USC Spine Center

Los Angeles, California

Hans-Joachim Wilke, PhD

Co-Director

Head of Spine Research

Institute of Orthopaedic Research and Biome-
chanics

Director and Chair, Prof. Dr. Anita Ignatius

Center of Musculoskeletal Research Ulm

University Hospital Ulm

Ulm,Germany

Mona Zall, DO

Fellow

Department of Orthopaedics
University of California

Los Angeles, California

Gustavo Zanoli, MD, PhD
Orthopaedic Surgeon
Ferrara, Italy

Alberto Zerbi, MD

EFM Professor of Radiology

University of Milan

University of Monza Bicocca

Chief, Deparment of Radiology

I. R. C. C. S. Istituto Ortopedico Galeazzi
Milan, Italy



O
W AR
R R
XEH T

¥ B (ZUREBHT)
Taw ExmfE ERE MERs EB 5 B 0 Bk

AR FER BRI BER RER K B KGEE

A R SIS RN FREE Rl BEE



FREBEITIPER BB H 7o AR AR T, A RS A B BRI R
FUEREANE F R, SO A EFE AR, “AOSpine KIMMH" IERZ
XA —— R RS P R BERR T X — MR B L WA (AR, 2B, IR
BAFMERD) L IR A T HETRA AR IR .

T HE L IEE WA ARIMR BRI R 2 BUAELE, AOSpine #TH 1 4Bk HI# 1)
HHAMBU S ZEE KRR EXE “RITAR" , LUES TSRS, FHRAK
SCHR . AR I N AR G A i 5 | N H B0, A A S i

XE “AOSpine KIMMAA" HEAMFFT R, H13EE R R A& T 5 EHUR B LA
AR B, (RISl i 5 P — 20 A B 47 ) SCRiR

ERL X T, AOSpine IEAEHESN SRR AL B2 F I A J& o

Luiz Roberto Vialle, MD, PhD



BT Z EE LRI, “AOSpin KITAAS” 55/t ( EF R ) ERUEA R 241k,
Bian, MRIEAFE s, B EREN 70% 3 85% 15, HMHAEEEA iR 4t
TGRS, XAt R B T MR Z o X R AT AFRA AR “AOSpine KITMAAE”
FESCACMSE B DT A Bl B, o (IEER ) SRR TR R Ui, £ TiX—
FR R ERE 2o, RATABEBE DR ST YR Rk, RG] 2%
Hitt, REMNGEIENTRT 74 “HE” W85, SeherhEAETE -5 X8 &
A IR SRR AR T, MBSk AL B . A B E R AR X S B
i = RAn e Shilif g i

R R B R B R DL B BT IRl A B R B [P, AP L ik e A . X TE
R RIE R R —NMHEER A RIS, 5 —F “Back Pain No Gain” FriEHIfY, %
Bl 2 AU HE [B] 8518 28 & S AL PR () 3R A% I AR R & B, BT S eSS 753 “DiscOver” A
g, KT BB M IUE “The Eye of the Tiger” {2t T L M5 E. . (HRFKATEILAN,
N5 =% “Touching with Hands” HTIHE R, R IR AR R 2 f2 8 5 AR B a5 A0 .
TEXNRARMNEES b, L85 ImRIPAL B0 B 281598 BB AR IR YT I R IME— ] RE =X,

APHG T ILEAE AN RS FE N . 55 /\FE “Young and Painful” FI55 JL& “The
Golden Ageing” THEFIA T EFEBH PRSI EI, 2t “NeuroBureau” M|
AR TSR AMES R MEIUARA, S HFE “Under the Bridge” €[ 140 T #ERE <
THEE, HE “Germination” WA T 48 B ARG .

BEfE, ABRINNAT X TESRWENSEFRERE, % U5 “Bended and
Blended” 111t THEHRARRIMNEARM KR, UL FARITERILGMAMSE. B +HE

“Scar Wars” WEHIFE T XA H#FLHBEFARMSGENZRFARBENIET. M
X B F R F TR E . REARRE AT EALER, ETRE TR
LPRAEEIR S AT, P& TIF 2L AR, BaREKEASNE, WE N
% “The End of the Road” Fr/@/RiARKE. SATHT, BPMFMC2EHE, tnl LAUERTH S SE A
RE BB T A B .



e, GSRITAN R CEE N BIESS+ 5 “Happily Ever After” " frfiiid, BI0E£T—
Bt 2 FIR TR, AT LA 2B BB N B R AR & 5 A8 40 SO s ey A G

LB PREA T LA, RORRE ThRERR, 2UREEATH, NERNERE
IR R XL BRI . B, (A3 T A S B B R . TR
T TP Ao e 25t 5530 B P AL B AR R AL R B Wb T— A 2R B B R
I, oA 1A K AT LR THE 048R, T AR R RS A

Jeffrey C. Wang, MD
Claudio Lamartina MD



10

|l

12

13

14

15

16

G, RUGETERIISR - eorrrerrseseseeereeressssseeeesessseseseeeeeoeeesieee :
ISR EESIRILERBE rrrrrvrevresvssssseseseesessssesssssmsssesesssssmssssssssseneseessssnnes -
USERATASRUEETERE - rrrrrvrvvverreeeeeeeereeemeoesoseeeeeeere oo 2
R E BURBEAE --vvvvvrererreemsesereseesssessssssseeessesssseseesessems oo o
BEBRSEES B ISISERE ST oo revverveeereeemeeeeeoee oo e
MBI ST TRIRATIUR - veoveevmeremoreesmsseneene s 56
BAVEERE: NARE. BEUNARE. OSFRRRNAREG ooo 75
JUBERTIELDEELIEUERE 1+ ixsssessvesssossssorsssessns sosssssssassssssssnsoss eenssiimensass i
T e o it ety Wi i St i o
B R UBT BB v veveeesessss oo -
P TSNS . MIEAITRIEEIRITSE -+ rrrrrrrrrevvesssessrerrreresessosen i
T ——————— 5
O R T ZS R B RECDRUER v e rerevevsrsssessrrerenssssssoossss -
BRI S OCARE B v vvvsvssssssssssressesssssesssssssssssssssssasssssssssssssssssesessesesees .
§R§E¥*E%%B’9&t@m ..................................................................... 194
BB SR LSS MEERTERS T AT e rerrrerereerreseee -
= O TSR N e e S o 1 A O L 5



;

Z5Fiad, NREZRFIFTK

JiZ# Marco Brayda—Bruno
FE kHE KR XEE

R BRESUSRR R, S a3 L ST

o B2k, RBE R ES
IR AT 2 R S At S 2 B R e R AT
TIrEihemartr, BT ERLIE T
AR CIERRIT ST . I IRIESE . 2% RHA
Jr R i rwsEe . B BATES .
9@ (LBP ) , f¢nl2&18PER (CLBP) ,
FEAX T BE AT E (QoL) , Jf/™HEH
B O Ast ST sh . ARIEEE
=TREMEHEIENSITER, BEER
AT S . XS B AR IF A KK
! | A8

BHT AT R Y], LBP &
R MEERRZ -, EFEHTE
K, BERSET DARESRHAT
HAM S, TEA> ™ EKT,
B AF R A K i iR B T4 3R T,
LBP 44 A FRRE, REBHIE
WL 3 A BEKEE, CLBP —J7
e FERERK M ZWRITE, 5—
Fh R E N A ENE KE
%,

FE1976 -3 H K & T (& H)
R — Y B e X s, AIf
Nachemson "2’ #3& 7 LBP (3457 541 %
s FEHE FORMJLTHER BRI E, Pl
B IR A 5T N G0 e e AARAS I

1£30-60 #8058 EF, NitL&2iF
FRAERA, BRARRDTH—F %k
Fhyoeenes BATmE S RAHE - R At
JER G I FAAT A, BEASL
AAZIR GG IESE £ 9, IR /A & FoiiE
FTEFHEAAET AR X BAT, #
FLEH8ATHAZXARD T AERKRKE G
FFERAMRIES0 L, IR FTHGAER
Bk 2

X CEEERE, BHAELEWD
fk. 244k, HATM S LBP [a] 80T
NG, PR B U A AR B AR B B
HMT, XETIEREME LBP B H A
A 15 RS B I B, B R
T2 AR AR T AL



FE % ¥4

30 £/

20 4 80 AR T IMA T F 05
SR, ME— L LBP A 5 R 5 & 19 5 0%
BOERRE ( LIPUGEEY ) | SR,
A b 75%~85% () N A —H: P g5
—B 2L T a4 LBP, EEEE
EOL, 90% HYBELE 2 A NER.

— % & # T (Acta Orthopaedica
Scandi Navica) (IFr@R B RAT
a7 U BRI B T4
2iF: FERRAFER S, “BEEW
SR C LR T RATR LS, [F
WHosshe R o #hisdksEiii] CLBP
A A «

------ AR FEHA X B F LA
FARGHERBHERY, EFE,
HAGA: (a) A-EwiA A IR 39
M—EARAMEREMEE, (b) BiX
— R EFRGKPABFRATER,

20 R

Y FRAEZRERER. OH—F
S 55 SRAHTTE, LA K i ki fa BE =l
&It E 40, CLBP LA™ HAYA
T A=A, Ak, A TAEHZ( WHO )
£ 20 th 22 90 AR S T — 4> TAE4,
DA LBP A G F 22 ERE, Jf
Xof Hopig R EAT B8, X 1993 45 [ PR i
SrdE (1ICD10) #4740 4, WHO it
HEMEE. EED 18 MK
i, R AR LR

B HI

REEFRBEARELH SIS T
A2 W G IT B &, [RIEAH S AT

R Rt KEE, HIFRA IR
i, LBP [f#s 728, LBP X MK, Kz
itk 2 R RAR K

FEMMERNEL
{F BHE L1 R TR, WATE,
BIRH, FFEFTERMELRHRE X,

N4 B LBP BIX SEHE 2
y, &

H % LBP B 1 4F & £ N 6.3%~
15.4%, i LBP 1 1 4 & % N 1.5%~
36%. ANAFRHIEEHRAL ARES . R4y
Mrig s, BUK LBP B A A JOE R
AR TG BT W KRR AL, 2 25%.
PEAbiit, 15 FME KRN 24%~ 80%.

ATHR

75%~85% B N = 1E— £ P By HEA
fiE] (A= fwbs A 3AT ) &4 LBP. a4k
i, fEEE, FEMEERITEMITR
15%~20%; BRI K 25%~45%. ik LBP
BIRRE T B, LBP EE&4F AFBE
HHEEE .

T EST

2B A T 6 A5 T AN B X 43
KA, ARAFEA, LBP (1 E 2% S0
= HBRYER, Z8CMATE 2~6 IR,
90% LA E257E 3 N H INEEAT,

20 tH4 80 4E4L, Gordon Waddell '*’
Xy T 2/ W2t LBP 5181 LBP:

5 5 MHEEH A4k, CLBP Z—#



ik

ERIE11 EX

AR

* FATIRSRIEAR R AR R ek &
TERY R AESRMER, FLAG 2
SRR E R SEBZ MK X R,
AT IR B H =2 P
BT LRI FEAG R LR R, B
B BLEE S AR AR B DI AT
PR, R BB R R .

AT

¢ WATRZIR AR E A ) BN S
TR N DB S E 2 . 4%
SERFE AT LA —A (KRB RTE)
s PP BT R E A B0 ( B R B
),

RIRE

¢ KRR RIGERF R (E% N
L4 ) WX ABE (% K 100 5§
1 000) B BIBCR ST &5 i)

REGERNE LXK

* M THBITEMEREE, RAE
LRGN VR PR 2o i A@ 3
T RAERREERT ] ) I B3R ( KAE
KB HAhit. 5 LBP B8k &1
HHL, & %M LBP BBOR 4L a]
i,

3| H: Boos N, Aebi M, eds. Spinal Disorders:
Fundamentals of Diagnosis and Treatment. New
York: Springer; 2008.

TAETRE G R A4, AL T LW
B EE A AL B B S R g e
de B ERFR LT, SHER ST
RigZM; m CLBP 2% ¥ T /135 A
R IBR K. MG 613 M 5K & Fo gk 95 4T

1 Z5FEE, MEERMFR

AR ST IR R, AR Ao
AREGHIMKL, CLBP &HTEF+ 4
B, SFABLALATIETT

John Frymoyer "’ T 1988 4F #¢ ( #F
R ZEFRE) ERT—BXE, 5t
THR# LBP JF %0 H 04796 22 FRAE #6474
K+ 4 H#Bh. John Frymoyer 7£ & th
et 7 At/ Atk /8 LBP e X,
WA B 1Z R 2t LBP #5346 i,
EHERALF R, B 10%~20% H5%
BIA BaRRE ;2 LBP 4% 6 JE LA
E3MAURA, WEREZAY; atkfw
SRR )4, 90% B 2
A H R, 84 LBP st 3 44,
WF 5% WEHE, BT RA TAEER
TREFMR R 2 S A H] b 85%

MFRIEAEEERRE, 28R
VIR BRI EREEmZRE %, Hit
EIRCEIR S B 2 B A,

KTMEFFRAREHE, Frig iz w s
RO AR, B¥ LBP /. Qs
HOH AL AR BT 3 RPN ; QMR /
R, OdEtr R .

PR, NSk

YRR B W, AT E RS
Y, —BABEREMREEBEREY
24%~46%. #EMRGE, TIEEZK LA
PRI R A R B 21% %) LBP
() 85% A5, Al AR W, BFEE
B HAR S5 18 k.

218 SRS e e T, W]
BECLTR VN . FRIK BRI TGS, 5%
BT E AN TAEMA T, i/
AL AL 2378 Zh AR SR 3% 30 b i £ €



iE & A

T2 IR, [IE, 52 e 5
T AR AR T, 18R &
& v [ R Tl B R v A T K
Z3n S

WL R A ([ 1.1) R
B O BRI 23 PR A P9 B TR Y
5 0 e PR ABEAR JHAE TR {% E H 4
4 U A 6 AN SUR B TR e, 0
T RE S B HOR BRRIAR, S
SEHBIGAT N XA AT S AR 7
R AMA R S ThRE, T 3% S A A AT
et ABFEME; ANRESENFE
SRR 2 B 226, B R
A g IliOF SERIEe & A BN =
R

i
PIRITH

4ﬁ§ 'é‘l:

B R)

B 11 AT AR AR AR R — R R K
RERY AT ERAERLRL, PLIKMB S BEWIT N, JF
252 WA (5] H Boos N, Aebi M,
eds. Spinal Disorders: Fundamentals of Diagnosis
and Treatment, Berlin: Springer; 2008. )

« R EE

BHERERE —-MENERR,
WS, Y. B, LB, Haf

FERBCE SR E, BULOEA RS Ak
WA S A A IR R, LA B T A
R B A TR TR B AR, %TF
LBP #AHXT X 502 AH 5 U R 2R AN [ 5
SR 2 FTIA R T AR 3 1 17 24 5 ]
B AR B R S R, E R B £ 3
SR, A DR X A ] 43 A
Bk, oAt LR R B M R
BEAR . FES7. FRE. 4MAB. TAERWME.
THEG TS BRI, YRS Y
RSN .

KUK B2 7T LAY B F L A AH
% HEEHEE., ~BOBEMSHE.
YA Z B R, LR OEEE.
B A 5 B AT A

MEREE

H K LBP EZAEAFAEZ Fh B A F.0 22
FEEREREER, (BB Hw L2
M TSRS 5475 9 CLBP - () 5 55 53 1)
HZFfER R,
=fkE

A (1) £ 18 A8 A 1R B S A 38 1 o )
T 5 9 () gt A (ot ) AR B 2, 5
WA K, H TR 4 R “Eurodisc
and Genodics” YRR Z HOF 98 B UESE
WA R, X AR AT REW Rk ZEH
&R, MM R R HE L E IR
SFEYFEE R, BIEERR WK
SRz . W& Y F R
T 5 I 2 TR R A A ) Pt 2 f 1) 22 2
PRI, X 2 PR 28 0 HEE 4 s A 52 il ] E 2
B4R, ol E o H A A s I R e
fE DR E B BT v B ) R A HEME A Y

MEFEZE R (>50 %) fitEs&



