N
o

~

s

~ -
R, R o e e e |
oA i R s £
e T RO TR DERE W S bt S
_./.h ~ -

(e R Tvas

Sk e S A

W.B. SAUNDERS COMPANY 8
XRMAMIFHE LA H K



B, 3 = e
e X P 2
— iSRS Y

OSTEOARTHRITIS

Diagnosis and Medical / Surgical Management
(3rd Edition )
% #E.[(3x) Roland W. Moskowitz, MD
David S. Howell, MD
Roy D. Altman, MD
Joseph A. Buckwalter, MS, MD
Victor M. Goldberg, MD

F OF EFH LEN AR FHE
BIEFE:.k & WitHE 4 A 2 E LM

W.B. SAUNDERS COMPANY ]
K BR8P R 2 AR



EFIERAREIZ S AF02-2004-171

EHER®A (CIP ) ¥R

BXRTR SWIEIRIT /() EHATHEA (Moskowitz, R. W. ) 4538 F22 %%, —Kut, REREBFH
KRN ],2005.5

24 R ; Osteoarthritis ; Diagnosis and Medical / Surgical Management

ISBN 7-5433-1867-9

I.&. NO#H.@F. Nx¥s—i2y7 IV.R6843
o B R4 B A1 CIPE R A (2005 ) 550353695

Copyright © 2001 by W.B. Saunders Company.
Published by arrangement with W.B. Saunders Company, U.S.A.

All rights reserved. No reproduction, copy or transmission of this publication may be made without written permission.

H SCTRTA T RRASUR K BB B AR A E

PEPEARL: W.B. Saunders Company.

H AR REREEHR AR A

M db: KEHEITX EREE2445

HRBLAES : 300192

=] 1% : 022-87894896

% H . 022-87895650

[75] 31t . www.tsttpc.com

BN Rl hARERERR YT

& 17 2EHEHE

BRI 889x1194 16FF4A 33ENK ATURED 1314TF (FEI482TF)
20054ESHESIM 20054E5 H 55 LR ENR
EHr:180.005%

(d KL PP R, Th AL AR )



EEZB((MEXDENEENR )

ER
LU S

I1LH
B2 OR

& A I

i
i

GAR INER I 3 IRk &
Ik RHA K £ BRA RARK
FlR# A& ®HEH Kk B XNEF
% FF4 EHAE R OH W O£
KA EBRER OKET K M Mk

5 % 5 M

W

&l

@ M

oMk MW e P
X B W

MY

KK,
EEM
F #
LRSS
FhIBR

EFHR
RN
(e
R

0t BR
Ak

B

1K
W

Nk 3t

XEER #¥® HEAEFH FHEREF
AR RKFHFER HIE HEAEFH FHEEF

LHEF_ERKRFERER K WEEFH EZEEF

XEER #¥x EEERF
LFAFFEZER #HIk ITHERF
REER R THENT
XEEHRKXKFELER ik THEIF
XERR #R IR

*EER THEF WML MEAEFR
R EEHRXFIMERI T L HIR



EES &8

ROY D. ALTMAN, MD

Professor of Medicine and Chief,
Rheumatology and Immunology, University of
Miami School of Medicine; Clinical Director,
Geriatric Research, Education, and Clinical
Center, Veterans Administration Medical
Center, Miami, Florida

Laboratory Findings in Osteoarthritis ; New and
Investigational Therapies for Osteoarthritis

GUNNAR B. J. ANDERSSON, MD, PhD
Professor, Rush Medical College; Chairman,
Department of Orthopaedic Surgery, and

Senior Attending, Rush Presbyterian—St.

Luke’s Medical Center, Chicago, Illinois

Spine ;. Basic Concepts

RICHARD BERGER, MD

Assistant Professor, Department of
Orthopaedic Surgery, Rush Medical College
and Rush Presbyterian-St. Luke’s Medical
Center, Chicago, Illinois

Lower Extremity Considerations: Knee

DANIEL J. BERRY, MD

Associate Professor of Orthopaedic Surgery,
Mayo Medical School and Rochester Methodist
Hospital and St. Mary’s Hospital, Rochester,
Minnesota

Lower Extremity Considerations: Hip

LOUIS U. BIGLIANI, MD
Frank E. Stinchfield Professor and Chairman,

Department of Orthopaedic Surgery; Director,
Orthopaedic Surgery Service, Columbia
University, New York, New York

Upper Extremity Considerations: Shoulder

CALVIN BROWN, MD

Associate Professor of Medicine, Rush Medical
School and Rush Presbyterian-St. Luke’s
Medical Center, Chicago, Illinois

Lower Extremity Considerations. Knee

RODERICK J. BRUNO, MD

Clinical Instructor, Tufts University,

Department of Orthopaedics, New England

Medical Center, Boston, Massachusetts

Upper Extremity Considerations Hand, Wrist, and
Elbow

JOSEPH A. BUCKWALTER, MS, MD
Professor and Chair of Orthopaedic Surgery,
University of Towa Healthcare, Iowa City, Iowa

Concepts of Cartilage Repair in Osteoarthritis

VIJAY CHANDNANI, MD
Chief, Musculoskeletal Radiology, Grant
Hospital, Columbus, Ohio

Radiologic Diagnosis

BRIAN J. COLE, MD, MBA
Assistant Professor, Department of
Orthopaedic Surgery, Rush Medical College
and Rush Presbyterian-St. Luke’s Medical

Center, Chicago, Illinois



Lower Extremity Considerations; Knee

PETER DEWIRE, MD

Assistant Professor of Orthopaedic Surgery,
Boston University School of Medicine;
Attending Physician, Boston Medical Center
and Quincy Medical Center, Quincy;
Consultant, Boston Veterans Administration
Hospital, Boston, Massachusetts

The Joint as an Organ

GEORGE E. EHRLICH, MB, MD,
FACP, FRCP( Edin ), MACR
Adjunct Professor of Medicine, University of
Pennsylvania, Philadelphia. Pennsylvania, and
New York University, New York, New York;
Chairman, Expert Advisory Panel on Chronic
Degenerative Diseases, World Health
Organization (WHO ), Geneva, Switzerland
Erosive Inflammatory and Primary Generadlized

Osteoarthritis

THOMAS A. EINHORN, MD

Professor and Chairman, Department of
Orthopaedic Surgery, Boston University School
of Medicine; Chief of Orthopaedic Surgery,
Boston Medical Center, Boston, Massachusetts

The Joint as an Organ

SANFORD E. EMERY, MD

Associate Professor, Department of
Orthopaedics, University Hospitals of
Cleveland, Case Western Reserve University,

Cleveland, Ohio
Cervical Spine

JAMES A. FENWICK, MD
Orthopaedic Surgery Resident, University of
Pittsburgh Medical Center, Pittsburgh,
Pennsylvania

Biomechanical Considerations of Joint Function

LYNN H. GERBER, MD

Clinical Professor of Medicine, Georgetown
University School of Medicine, Washington,
DC; Chief, Rehabilitation Medicine
Department, Clinical Center, National

Institutes of Health, Bethesda, Maryland

Rehabilitation in the Management of Patients with

Osteoarthritis

PETER GHOSH, DSc, PhD, BSc ( Hons ),

FRACI, FRSC

Associate Professor, Department of
Orthopaedic Surgery, University of Sydney;
Director, Institute of Bone and Joint Research,
Royal North Shore Hospital, Sydney, Australia
Experimental Models of Osteoarthritis

JORGE E. GIL, BS

Graduate Student, Musculoskeletal Research
Center, University of Pittsburgh Medical
Center, Pittsburgh, Pennsylvania

Biomechanical Considerations of Joint Function

VICTOR M. GOLDBERG, MD

Charles H. Herndon Professor and Chairman,
Department of Orthopaedics, Case Western

Reserve University, University Hospitals of

Cleveland, Cleveland, Ohio

General Considerations , Indications, and Outcomes

THOMAS M. HERING, PhD

Associate Professor, Department of
Orthopaedics, Department of Medicine, and
Department of Anatomy, Case Western

Reserve University, Cleveland, Ohio
Biochemistry and Molecular and Cell Biology of
Articular Cartilage in Osteoarthritis

JEANNE E. HICKS, MD
Associate Professor of Internal Medicine,
George Washington University Medical

Center; Associate Professor of Rehabilitation



Medicine, Department of Orthopaedic Surgery,
Georgetown University Medical Center,
Washington, DC; Deputy Chief, Rehabilitation
Medicine Department, National Institutes of
Health, Bethesda, Maryland

Rehabilitation in the Management of Patients with

Osteoarthritis

MARC C. HOCHBERG, MD, MPH
Professor of Medicine and Epidemiology and
Preventive Medicine, University of Maryland
School of Medicine; Head of Division of
Rheumatology and Clinical Immunology,
University of Maryland at Baltimore,
Baltimore, Maryland

Design of and Outcome Measures for Use in Clinical

Trials in Patients with Osteoarthritis

DANIEL HOLDERBAUM, PhD

Senior Presearch Associate, Departmnet of
Medicine, Case Western Reserve University,
Cleveland, Ohio

Genetics of Osteoarthritis

AUBREY J. HOUGH, Jr., MD
Professor and Chair, Department of Pathology,
College of Medicine, University of Arkansas
for Medical Sciences; Pathologist in Chief,
University Hospital of Arkansas, Little Rock,
Arkansas

Pathology of Osteoarthritis

DAVID S. HOWELL, MD

Professor of Medicine, Emeritus, Department
of Medicine, University of Miami School of
Medicine; Medical Research Investigator,
Veterans Administration Medical Center,
Miami, Florida

Etiopathogenesis of Osteoarthritis

ERNST B. HUNZIKER, MD

Professor and Chairman for Biomechanics,

University of Bern, M.E. Miller Institute for
Biomechanics, Bern, Switzerland

Concepts of Cartilage Repair in Osteoarthritis

AKIHIRO KANAMORI, MD

Research Fellow, University of Pittsburgh Medical

Center, Pittsburgh, Pennsylvania

Biomechanical Considerations of Joint Function

WARREN A. KATZ, MD

Clinical Professor of Medicine, University of
Pennsylvania School of Medicine,
Philadelphia, Pennsylvania

Osteoarthritis: Clinical Presentations

SCOTT KRUPKIN, MD

Instructor, Physical Medicine and
Rehabilitation, Case Western Reserve
University, University Hospitals of Cleveland,
Cleveland, Ohio

Lumbar Spine

NANCY E. LANE, MD

Associate Professor of Medicine, Division of
Rheumatology, University of California, San
Francisco, School of Medicine and San
Francisco General Hospital, San Francisco,
California

Baseline Program

WILLIAM N. LEVINE, MD

Assistant Professor, Columbia University;

Director, Sports Medicine, and Associate

Director, The Shoulder Service, Columbia-
Presbyterian Medical Center, New York, New York
Upper Extremity Considerations: Shoulder

CARLOS J. LOZADA, MD

Associate Professor of Medicine and Director,
Rheumatology Fellowship Program, University
of Miami School of Medicine; Attending
Physician, Jackson Memorial Hospital, Miami, Florida



Laboratory Findings in Osteoarthritis; New and In-

vestigational Therapies for Osteoarthritis

WILLIAM J. MALONEY III, MD
Professor, Orthopaedic Surgery, Washington
University School of Medicine; Chief,
Orthopaedic Surgery, Barnes-Jewish Hospital,
St. Louis, Missouri

Lower Extremity Considerations: Hip

NISHA J. MANEK, MD, MRCP( UK )

Associate Consultant, Division of
Rheumatology, Mayo Clinic Foundation,
Rochester, Minnesota; Research Fellow, Twin-
Research Unit, St. Thomas’ Hospital, London,
United Kingdom

Baseline Program

DANIEL-HENRI MANICOURT, MD

Department of Rheumatology, Université
Catholique de Louvain; Christian de Duve
Institute of Cellular Pathology and Saint-Luc
University Hospital, Université Catholique de
Louvain, Brussels, Belgium

Noninvasive Markers in Osteoarthritis

JAMES MICHELSON, MD
Professor, Orthopaedics and Rehabilitation,
University of Vermont College of Medicine,
Burlington, Vermont

Lower Extremity Considerations: Foot and Ankle

ROLAND W. MOSKOWITZ, MD
Professor of Medicine, Case Western Reserve
University; Director, Division of Rheumatic
Diseases, University Hospitals of Cleveland,
Cleveland, Ohio

Genetics of Osteoarthritis

VAN C. MOW, PhD
Stanley Dicker Professor of Biomedical

Engineering and Orthopaedic Bioengineering

and Chairman, Department of Biomedical
Engineering, Columbia University; Director,

New York Orthopaedic Hospital Research

Laboratory of Columbia University, New York, New York

Concepts of Cartilage Repair in Osteoarthritis

DAVID H. NEUSTADT, MD, FACP, MACR

Clinical Professor of Medicine, University of

Louisville School of Medicine, Louisville, Kentucky

Intra-Articular Therapy

MONIQUE B. PERRY, MD
Clinical Staff, Rehabilitation Medicine
Department, National Institutes of Health,
Bethesda, Maryland

Rehabilitation in the Management of Patients with

Osteoarthritis

A. ROBIN POOLE, PhD, DSc
Professor, Department of Surgery, McGill

University; Director, Joint Diseases Laboratory,
Shriners Hospitals for Children, Montreal,
Quebec, Canada

Etiopathogenesis of Osteoarthritis

DONALD RESNICK, MD

Professor of Radiology, University of
California, San Diego, Medical School and VA
Medical Center, San Diego, California
Radiologic Diagnosis

AARON ROSENBERG, MD

Professor, Department of Orthopaedic Surgery,
Rush Medical College and Rush
Presbyterian—St. Luke’s Medical Center,
Chicago, Illinois

Lower Extremity Considerations: Knee

MELVIN P. ROSENWASSER, MD
Robert E. Carroll Professor of Hand Surgery,
Columbia University College of Physicians
and Surgeons; Attending Orthopedic Surgeon



and Chief of Hand and Trauma Service, New
York Presbyterian Hospital, New York, New York
Upper Extremity Considerations: Hand, Wrist, and Elbow

LINDA J. SANDELL, PhD

Professor, Department of Orthopaedic Surgery,
Department of Cell Biology and Physiology,
Washington University School of Medicine;

Attending, Barnes-Jewish Hospital, St. Louis, Missouri
Biochemistry and Molecular and Cell Biology of
Articular Cartilage in Osteoarthritis

SERENA S. CHAN SAW, MS

Research Engineer, Musculoskeletal Research
Center, Department of Orthopaedic Surgery,
University of Pittsburgh, Pittshurgh, Pennsylvania

Biomechanical Considerations of Joint Function

H. RALPH SCHUMACHER, Jr., MD
Professor of Medicine, University of
Pennsylvania School of Medicine; Director,
Arthritis-Immunology Center, Department of
Veterans Affairs Medical Center, Philadelphia,
Pennsylvania

Secondary Osteoarthritis

LEENA SHARMA, MD

Associate Professor, Northwestern University
Medical School, Chicago, Illineis
Epidemiology of Osteoarthritis

LEE S. SIMON, MD

Associate Professor of Medicine, Harvard
Medical School; Associate Chief of Medicine,
Director of Graduate Medical Education,
Director of Rheumatology Chinical Research,
Beth Israel Deaconess Medical Center, Boston,
Massachusetts

The Pharmacologic Treatment of Osteoarthritis

MARGARET M. SMITH, PhD, BSc

Senior Research Fellow, Department of

Sufgery ( Orthopaedics ), University of Sydney,
and Institute of Bone and Joint Research,
Royal North Shore Hospital, Sydney, Australia
Experimental Models of Osteoarthritis

VIBEKE STRAND, MD, FACP

Clinical Associate Professor, Division of

Immunology, Stanford University School of Medicine,

Stanford, California

The Pharmacologic Treatment of Osteoarthritis; Design
of and Outcome Measures for Use in Clinical Trials
in Patients with Osteoarthritis

ROBERT J. STRAUCH, MD

Assistant Professor of Orthopedic Surgery,

Columbia University College of Physicians

and Surgeons; Attending Surgeon, New York
Presbyterian Hospital, New York, New York

Upper Extremity Considerations: Hand, Wrist, and Elbow

EUGENE JEAN-MARIE ANTOINE THONAR,
PhD

Professor, Departments of Biochemistry,

Internal Medicine, and Orthopaedic Surgery,

Rush Medical College and Rush

Presbyterian—St. Luke’s Medical Center, Chicago, Illinois

Noninvasive Markers in Osteoarthritis

TRACY M. VOGRIN, MS

Research Engineer, Musculoskeletal Research
Center, University of Pittsburgh Medical
Center, Pittsburgh, Pennsylvania

Biomechanical Considerations of Joint Function

MATTHEW L. WARMAN, MD

Assistant Professor of Genetics and Pediatrics,
Department of Genetics and Center for
Human Genetics, Case Western Reserve
University and University Hospitals of
Cleveland, Cleveland, Ohio

Genetics of Osteoarthritis



J. MICHAEL WIATER, MD
Clinical Instructor, William Beaumont
Hospital, Royal Oaks, Michigan

Upper Extremity Considerations: Shoulder

JEFFREY J. WISE, MD
Director, Spine Surgery, and Orthopedic Spine
Surgeon, Fauquier Hospital, Warrenton, Virginia

Spine: Basic Concepts

SAVIO L-Y. WOO, PhD, DSc

A.B. Ferguson Professor and Vice-Chairman

for Research, University of Pittsburgh School
of Medicine; Director of the Musculoskeletal
Research Center, University of Pittsburgh
Medical Center, Pittsburgh, Pennsylvania

Biomechanical Considerations of Joint Function

JUNG U. YOO, MD

Associate Professor of Orthopaedics, Case
Western Reserve University School of
Medicine, University Hospitals of Cleveland,
Cleveland, Ohio

Thoracic Spine; Lumbar Spine



1= 5 Bis

BAPREESHSEFN BEFTHESHERIGRE, BHEALRS
ESENEFIFHK D 5ARMLSEERE DR, W. Moskowitzts H , J2020 4
EZE B LW R EEBAPL00RFT A, KERZERAOKRE, BRAKXKIGTTI
ST, BEAFEARANRREALET @RS , AAE B GETIRFHFEXY,
BAFRLBYIELL, FAXYREWBIE—BELMBRBEHET—HIFHE, K
HALLR S B 2% REHINIR I8 R R ABE, SHER, ES T EPFRER £
A A FREFNKERFTIHNPORCEAKERD T , FRAXPROGLIE
FoRIBEF T KRR,

W. MoskowitzZ B £ F B X P R EH H Tt RE B oKL FH ey (&
EHE)—BREUR LB AT BX T ROEESREE, FI19845 FRjat, JLLE
A, FIUTABERFBASG T R PEHBFHFTRBIFEB, AREFHTHER
X R EROF SRR IoNE RISWEIT TG —F KB, R P IH B BB FEA
FE4 JshEL EFSFHFIRHFOFARAR ERE £ M-t RKFRRFELIE
R K Ao3k S IR B E B,

ik, ZEEASEB LT EZ—W. B. RIBH > IHX—EBERHEF (R X
%) P X ARG AL 3 B W ARE 2 bR, KT RAE R K e o RIZEMEBIF YIRS I
s e F B Fo 5 B R o IR IK 6 R,

EHE OXRR ERE FHEK
200547t A318



W B

UL PR B X P REFTRAER—FH - HHB8 % (Leon Sokoloff ) 1#
+ SR H - EURRSIE (Jonas H. Kellgren )1+ A R % -S- 5 1€ #7 ( John
S. Lawrence )18+, EIR(IAER S Lo Tak, LR T IZHPHKXERR, EAHISS]
FEABSE M £IR, Ht  HKITREAME, FRIFT BEREB X RIFESHEE, LL
B & BT EIRIF AT AN Tt Bt R e e

Rl I RE BREIOEFT——IRIF DT BA BE 3T,
BT e BRAREMR, HITRRRH I HHRT,




=]

Qi

TEAFICIPIR T, FRULHL T 3% B 52 - A IR AR ( Eric Bywaters ) 55 {58 - FF /K37 ( Paul Byers ) i fiz
AN FEFE MR, AT, — RS2 FE B R, B — R SRR B, MR BT 2 ot
N ERAFRIITIX — 24}, 1904 SE40 0 R FLIFIBTE, B4 2R R T AR 1M1 4, R
M7, “7E 1984 4 i SLRTHLAERR (Moskowitz ) K HL R~ R S5 — 3047 A M B St R R B 6T 4
()7 o IETRRIEE S RUR B T8 KRR O R R R T R B A 2 5 H B
I [R5 T BT I R AR . RIS ket 7 — R B B A 5 i
VI FRGUH R X — BT ESR A TR —FITTREE, ARt , 5 2 B, &R
YT Bt i A Ho R A R

AT RATRI AR R R B T O B AR . TR , AR R B X
AR AR LR TR, a4 BAR SR , B A BREh AR EL o AR BT S B 55 SR 7 A 1Y
HERES, AT NHA ATEZ SR T A SR X — WS —BE ., MW BE S Fofi 12651
RPUR KT E AR A RN . — BANREAR, SRR IR 2T — R, M ERE 4, T H
AT H R o ST HSUN T A XY B, — B AR, 0 2 B
(‘proteoglycans ) iR AR 4 % B, B JE R AR R B AR o SR T , 3 — V7648 Rt RG24 T
SO WATIFLTT THNFRZ N 58 KA BHERE , th R TR A FEHE BT e 1 17 o
YR, B AR I R M R . TR % - H BURKS IS T SRR BE ) 24080 - S S5 -2 704 T
AR5 TR B TR | 0 1 FRATTXE S5 R A A FRAR

(CERWR) MH =B ARSIR T R E AL 5B RIRE i [ RRE R AR
o AT AR ROTFI BN RMGRS Tl B T R M, 522 26 AR 2 %0%
RITEAN AR T2t a . AT RARE I & R IX — UL, TR & MR 7 g R
TSR, i ELRL R IR PR SE R A3 2 1 MIESE . ZERTRRAS b, 80 T e B 6 e TR Y, B
A SRR E X SRR I o EAETF IR A SB35 B 117 40 5 75 R 8 K0 BT A s e B
AR5 VT 2 AR BE D BB o T AL T2 L BB AR LA R A 2 ) L AT P T IXUR ATA6t s SR
MIGEH ik o SRRSO B RO TP ARIE | T A ST AR , 0B A M o6 T o [ fr 3
SO TR, LEIX 5T , YU S T RN T T SR A 3 24 S T R I S
TARBRCHIRIERIAR . 1R 5 b, SRR RSB SRR A L, B 615 &
FEARK — B A0 “ RO~ BRI IR, — BN Z B, 3R T8 6 R B I 2 Wi
I 1 A o

ZENRAR T AR5 56, 55 DU A A 0] th 0564 A FEHITE .

ExWHE #HEH-£884



Al

sh (B g ) — A5 T 1984 4R E WK LI, AT FERT T IR B — 0 G
Ve DT R M T B S 4o Rl 8 T BV TEAE RS B A IZ ik el o ERMUAR Y =
o A SR R R B - G L MR S PR U, B 1 4R AL AR B A I AT S, X
YT S B S T R — RN SR T B A TE DA IR AR ST
L RSN T AT BRI 2 — o 1992 4 g MR Rt B, HAr=
MO T B — R AR AT R I, 8 A KA TR AU ZH . 8 FEHISR, R A KR 2B
I R L FR AT TR 3 e B A T ) B LA B b 1R T 7 TR T S Y 24 AR LAE
EIRFSE BRI L4l . TE S ANRE AR H oA 5, FA T4 TN R PR 2 AR ST A B KT
SRR L, — R A PR AT IR 3 . Bl TR k.
ﬁnﬁﬁ,ﬁﬁﬁ%ﬁ%ﬁ%?ﬁ%ﬁi@i@T%%*ﬁ%ﬁﬁ%@ﬁﬁﬁ@ﬁﬁ?ﬁ%ﬂiﬂ%ﬁ%‘%%,%JI%T—&LEK
RZhb. B TR BEEE P i Sk B R 48 RN T 7EZ U A BT Y
FRREVEZ ROV, T8 T 1EAE il 15 AR Fy LA 2RI R 2R B — Bt
T Rk B R H RS T B AR A Bt A A B ST RAEFERI NI RBF
SR T 37 R —— 30 T R 2 RO B S R B~ BB D B2 LK
KSR AR R AT AR SR B B M AR - A B RURY AUAE EE T
SR T RV, T AR B T R R T AL AR PR DR e SIZ AN
SR A AR 1 SR S A S B T e A T B PR PR T CE 1ER £
éﬁ,1&1&%‘%@%’1\}%&2&%1@%#%ﬁﬁ,%?ﬁiﬂ‘%‘?ﬂﬁ%@%W@FiTﬁEjﬁE’ﬂ%ﬁ“ﬁo el =
) J - 5 2L BOH, TRl A 1T AR AT 2 JR A+ O T Fe H M A T AR
ABA R EAFERS: HERBI” , PR “CEET R —REAT , CERTTRE
AR LU 25 B R BRI X — BT o “ILREBFFE” FRIHTE N
B AIE LTHRET  CB R SORAEEIE” A AL AT 75 “LHHRE” &, R
LA EERVR TR MR AR IR A, B B A AT R WA H fh R R
(95 AR RT LS R S T A T , 3 1T DL A T TR B ST RS PR . R
TR —5 3R — R I L SPETE 3 SRR T B IS I LA B (3R
) o e TR AR L EL I (R FRA 1A G — 2 AR ) o TERF ik As s 25 i A
A T 36 LU B B AR L I PRSI B 2 PRI T B2 4 o B ETHLUR , HTERU S |




HIRME RIS . R BT P, P85 T RATLE LT FRIVI R, ¥ R & 25K
BT, WEFR RS EIR R - E & RIFR BB ERZ Y .

“ERTREGF AR FT, B 3B X5 RV K B2 A& EE R T 2 v
Bo XERITHAIRPF T BARTENR IR BRI S FARIBAE R R ANTEBE R OB TFAREAR LR
VRIS . AR FE AR N A, B KT R SUEIT AT HIG T 25 (IR AE 25 Pl
BUBZEHZTY) ) PR TAER ML T4 ABEXTR IR ER IR ER T E. BT HE
IEA RBRZERTHMENGI 259, B INUE W R SR 45 R ER OV B2,

FILART & WA —HE  ZRE VR A F R PR A A IR REES B ZEME. BRTR
AR PRAR LA BBy T E A BRI S SR T UL SE R T IR ML, RO AT AR (5 X SE B A
ML RAR PR & A IR RSB FT N . |2, BRI R EE A, T RA RSB EA: 3R
R X SIS 5 10T ik, B X S T i RAE R A T RGE BRI BOR AL G A9 B B SRR AY
%F (EE)EAOAET SEHE D AEHEILESHAZENTI, H B EamE e H R, J
BEFRATME T, B KT R BH B ALE] 2020 £ 51—, B BRI 2000 J7 AR Z 4000 277N,
JUEERT, BT AT A BIRIT T AR 2 , B R R IR T — R Bk H E AU ME T, i
F2hP4 vl 8 LR BB BR A (20) (R AR, F ik, S AT 8RR B
SR, FoATp AR L L R0 47 O . 3 2 5 5 5 ) PRI B O35 RBOW IO BT T B, T LA B¢
AT RSB, A TR — R BRBR I E , AT TE AN IR oK O , TR R S AR 45 M Y B
—E L

ExE FL-W-LXud4
EZH+ KA-S-HAEX
Egth+ FH-D-A&E
EEWE HERACZLREH
EXHE MAEM X%



B W

FATERUIRSGE W B R8T RA R RMEER R BB 50 RN e, B4EJL
AR, XU S e A R B 5 E ST RO AR — A S T A EE N, W-B- R
R A R O R R B 2 B A 1 - B R Sk TEEOR BRI A AR B 4 T RATEA
{ERFE 5, RIEDRE I E L AR S B E B A E . BAREATERA RIS TR, Bl E5
U RIS R L LANIHR G BRE . W-B- A H AR R AR i TR - S RN L L B2
HHF S TLE A RMALTE H % Gt TR EBEL R R AREr A B A S 4 P iy “Feds ) B
F7 . AR KEERH Case Western Reserve Jo2f i KRR 2 R ST\ S BT - L+
IETSURY ) V8 e w11 == V=R AW 1773 QN SDIN- - AR = & N vl YU T S o



it

ERE— DR EOTE, M ITIRKEORRINE, AT, BEEHFGOHAR
RNG R EZER BT R KATEH AR ES I8 TT Fo B yT 35 L gt o WM — 4k
RO AL BT, BB MLIRE ST EENDHE ~HREEH Y SRR
ReHBulE &, ANERSTRIERFHBEFE | WWIEAR 5 85 F FFo AR 75 8H /81 F&
8381, AR IER Ik, RIBBABIEAR S BACS T R, HABNHEAXRIFARBH
ERFHEBTFTFEFEFREEATAFT, THIRPEAKM W REH1ET
ARFEUAR (& )M AR R, BDRRBERGESBRSRIEETRE,

& hB

(EF & FHE &)




