CONTENTS

........................................................................................................................ xxiii

INTRODUCGTION ..ot e, xlix
Section] BASIC SCIENCES

1 DEVELOPMENTAL ANATOMY OF JOINTS ....ouiiiiiiiiiiiiee e 2
Clement B. Sledge, M.D.

2 ARTICULAR ANATOMY AND HISTOLOGY .....oouiiiiiiiieee e 21

Donald Resnick, M.D. and Gen Niwayama, M.D. )
3 ANATOMY OF INDIVIDUAL JOINTS ..ottt 44

Donald Resnick, M.D. and Gen Niwayama, M.D.

4 ARTICULAR CARTILAGE PHYSIOLOGY AND METABOLISM IN
HEALTH AND DISEASE. ..ot e 175

Wayne H. Akeson, M.D. and David H. Gershuni, M.D., F.R.C.S.

5 BIOMECHANICS OF JOINTS
Peter S. Walker, Ph.D.

6 NATURALLY OCCURRING ARTHROPATHIES OF ANIMALS ......ooiiiiiiieiiie e 221

Niels C. Pedersen, D.V.M., Ph.D., Roy R. Pool, D.V.M., Ph.D., and
Timothy R. O’Brien, D.V.M., Ph.D.

Section I RADIOGRAPHY AND RELATED MODALITIES IN THE EVALUATION OF
BONE AND JOINT DISEASE

7 PLAIN FILM RADIOGRAPHY
Donald Resnick, M.D.

8 CONVENTIONAL TOMOGRAPHY ....oooiiiii oo 313
Donald Resnick, M.D.

9 MAGNIFICATION RADIOGRAPHY
Harry K. Genant, M.D.

XV




10 LOW KILOVOLT RADIOGRAPHY ........................................................................................
Erich Fischer, M.D.

11 XERORADIOGRAPHY ........................................................................................................ 374
Harry K. Genant, M.D.

12 COMPUTED ———— 380
Harry K. Genant, M.D.

13 DIAGNOSTIC T ——_ 409
william Scheible, M.D.

14 IMAGING MODALITIES IN INTRASPINAL DISORDERS. ... cssessanssssssssssssssmsares e 10y 422
Marc N. Coel, M.D.

15 ARTHROGRAPHY, TENOGRAPHY AND BURSOGRAPHY ...................................................... 510
Donald Resnick, M.D.

16 ANGIOGRAPHY OF ARTICULAR AND PARA-ARTICULAP\ DISEASE ..ccoocinmumanessimumunnsneensssst 620
Joseph J. Bookstein, M.D.

17 BONE IMAGING BY RADIONUCLIDE TECHNIQUES coscsussesssssivssssessmsssensses s st s 639
Naomi Alazraki, M.D.

18 C}UANTITATIVE BONE MINERAL ANALYSES ..o oeerrrnrsrsssssssssssmssms s s 679
Harry K. Genant, M.D. ’

19 NEEDLE BIOPSY OF I — 692

Donald Resnick, M.D.

Section 111 NORMAL VARIANTS AND ARTIFACTS /

20 NORMAL ANATOMIC VARIANTS AND ARTIFACTS THAT MAY SIMULATE DISEASE ......... 704
Theodore E. Keats, M.D.

Section IV CLASSIFICATION OF ARTICULAR DISEASE /

21 CLASSIFICATION OF ARTICULAR DISEASE 1o vvvvrseesssessesssss s 738
Donald Resnick, M.D.

-

%

Section V MEDICAL AND SURGICAL EVALUATION OF ARTICULAR DISEASE — — ——

22 SYMPTOMS AND SIGNS OF ARTICULAR DISEASE ..covsnessssissusssnsimsnsmsmssasassisss iy 744
Rodney Bluestone, M.B., F.R.C.P.

23 LABORATORY SIGNS OF ARTICULAR DISEASE. ... veevsereessnsassssssesssmssn s 767
Rodney Bluestone, M.B., F.R.C.P.




CONTENTS — = —— xvii

24 ORTHOPEDIC INTERVENTION IN ARTICULAR DISEASE ....ccoviiiiiiiiiiiiiiini e 795
Clement B. Sledge, M.D.

25 RADIOGRAPHIC EVALUATION OF THE POSTOPERATIVE PATIENT ........ocoooooiiiiiiiiiiniinnn 814

Thomas Goergen, M.D.

Section VI RHEUMATOID ARTHRITIS AND RELATED DISEASES

26 RHEUMATOID ARTHRITIS AND THE SERONEGATIVE SPONDYLOARTHROPATHIES:
RADIOGRAPHIC AND PATHOLOGIC CONCEPTS ... 850

Donald Resnick, M.D. and Gen Niwayama, M.D.

27 RHEUMA T OID AR TH RIS .. ittt ettt ettt et et et a et e e et et e e 906
Donald Resnick, M.D. and Gen Niwayama, M.D.

28 JUVENILE CHRONIC ARTHRITIS .....ouiiiiiiiiii it 1008
Donald Resnick, M.D. and Gen Niwayama, M.D.

29 ANKYLOSING SPOND Y LIS, .ttt e et e e e et ettt b e aes 1040
Donald Resnick, M.D. and Gen Niwayama, M.D.

30 PSORIATIC ARTHRITIS .. ittt e et ettt 1103
Donald Resnick, M.D. and Gen Niwayama, M.D.

31 REITE RS S YN D R OME . i e e et et s sttt s e e ettt aaees 1130
Donald Resnick, M.D.
32 ENTEROPATHIC ARTHROP AT HIES oo et ettt ettt s e aees 1149

Donald Resnick, M.D.

Section VII CONNECTIVE TISSUE DISEASES

33 SYSTEMIC LUPUS ERY THEM A T OSU S . ittt ettt e et e e 1180
Donald Resnick, M.D.

34 SCLERODERMA (PROGRESSIVE SYSTEMIC SCLEROSIS)......ccoiiiiiiiiiiiiiiii e 1204
Donald Resnick, M.D.

35 DERMATOMYOSITIS AND POLY MY OS IS ..ottt ettt ettt et rerenaaaas 1230
Donald Resnick, M.D.

36 POLYARTERITIS NODOSA AND OTHEK VASCULITIDES ... e e neaas 1242
Donald Resnick, M.D.

37 MIXED CONNECTIVE TISSUE DISE ASE ... it i e et e eaes 1249
Donald Resnick, M.D.

38 RHEUMATIC FEVER ..ot ettt ettt eee s s e sttt e e s et i ieriar e naranas 1258
Donald Resnick, M.D.




____—___—_F

xviii ———— CONTENTS
Section VIII DEGENERATIVE DISEASE
39 DEGENERATIVE DISEASE OF EXTRASPINAL LOCATIONS ......oiiiiiiiiiiiriiiiiiiinnineneeeees 1270

40

41

42

Section IX CRYSTAL-INDUCED AND RELATED DISEASES

43

44

45

46

47

Section X METABOLIC DISEASES

48

49

50

Section XI ENDOCRINE DISEASES

51

Donald Resnick, M.D. and Gen Niwayama, M.D.

DEGENERATIVE DISEASE OF THE SPINE ......cooiiiiiiiimiiiiiimmimsn s 1368
Donald Resnick, M.D. and Gen Niwayama, M.D.

DIFFUSE IDIOPATHIC SKELETAL HYPEROSTOSIS (DISH): ANKYLOSING
HYPEROSTOSIS OF FORESTIER AND ROTES-QUEROL .....oooimiiiiiiiiiiiiiiiisreceeeee 1416

Donald Resnick, M.D. and Gen Niwayama, M.D.

OSSIFICATION OF THE POSTERIOR LONGITUDINAL LIGAMENT OF THE SPINE ................ 1453
Donald Resnick, M.D.

GOUTY ARTHRITIS ... oo iiee ettt eeeeeeeeeeeeeene e et es s s bs s e e s R s s e s s e T e e e b s 1464
Donald Resnick, M.D. and Gen Niwayama, M.D.

CALCIUM PYROPHOSPHATE DIHYDRATE (CPPD) CRYSTAL
DEPOSITION DISEASE ..ottt ettt et e ettt et e 1520

Donald Resnick, M.D. and Gen Niwayama, M.D.

CALCIUM HYDROXYAPATITE CRYSTAL DEPOSITION DISEASE ..o 1575
Donald Resrick, M.D. L

HEMOCHROMATOSIS AND WILSON’S DISEASE. .. .coiiiiiiiiiiinarriiiriisisisnssiii i 1598
Donald Resnick, M.D.

ALKAPTONURIA ... eeeeeeeeeeeieeseeeseeta e seas s s 8 S EeEEEsEe s s e s st a bbb s 1620

Donald Resnick, M.D.

OSTEOPOROSIS .......oovsssssssionsbsbiiisis s sniossmssssiimssossrannnamyevmms teasereesstyasaorsisres foed ssbiiioiaiaios 1638
Donald Resnick, M.D. and Gen Niwayama, M.D.
RICKETS AND OSTEOMALAGCIA ....oiiiiiiiitiiiiiie i ssss s s ras st st s 1682
Michael J. Pitt, M.D.

.
PAGET’S DISEASE......cccooeiriiecinn ettt b et bbb 1721

Donald Resnick, M.D. and Gen Niwayama, M.D.

PITUITARY DISORDERS.............. e ieereeeeeeaereseesseeseeeseeesssisesseshiresessstaseiieriares 1756
Donald Resnick, M.D.



CONTENTS — XIX

52 THYROID DIS ORI E R S ..ot e e e e e e e e 1785
Donald Resnick, M.D.

53 PARATHYROID DISORDERS AND RENAL OSTEODYSTROPHY ..o 1802

Donald Resnick, M.D. and Gen Niwayama, M.D.

54 DISORDERS OF OTHER ENDOCRINE GLANDS AND OF PREGNANCY ... 1860
Donald Resnick, M.D.

Section XII DISEASES OF THE HEMATOPOIETIC SYSTEM

55 HEMOGLOBINOPATHIES AND OTHER ANEMIAS . e 1884
Donald Resnick, M.D.

56 PLASMA CELL DYSCRASIAS AND DYSGAMMAGLOBULINEMIAS ..ot 1914
Donald Resnick, M.D.

57 LIPIDOSES, HISTIOCYTOSES, AND HYPERLIPOPROTEINEMIAS .. ... e 1948
Donald Resnick, M.D.

58 MYELOPROLIFER A TIVE DIS ORI E RS o i i ettt et i eaeaes 1992
Donald Resnick, M.D.

59 BLEEDING DIS O R E RS .ot e e e e et 2017
Donald Resnick, M.D.

Section XIII INFECTIOUS DISEASES

60 OSTEOMYELITIS, SEPTIC ARTHRITIS, AND SOFT TISSUE INFECTION: THE
MECHANISMS AND SITUATIONS .. 2042

Donald Resnick, M.D. and Gen Niwayama, M.D.

61 OSTEOMYELITIS, SEPTIC ARTHRITIS, AND SOFT TISSUE INFECTION:
THE AXTAL SKELETON L. e, 2130

Donald Resnick, M.D. and Gen Niwayama, M.D.

62 OSTEOMYELITIS, SEPTIC ARTHRITIS, AND SOFT TISSUE INFECTION:
THE OR G AN S M S . o e e e 2154

Donald Resnick, M.D. and Gen Niwayama, M.D.

5

Section XIV TRAUMATIC, IATROGENIC, AND NEUROGENIC DISEASES

63 PHY ST AL INJU R Y oottt et e e e e e 2240
Donald Resnick, M.D. and Gen Niwayama, M.D.
64 THERMAIL AND ELECTRICAL INJURIES .. .. et e e e e e 2327

Donald Resnick, M.D.




XX CONTENTS

65 RADIATION CHANGES ..ot e
Murray K. Dalinka, M.D. and John A. Bonavita, M.D.

66 DISORDERS DUE TO MEDICATIONS AND OTHER CHEMICAL AGENTS ....ooommm y
Donald Resnick, M.D.

67 HYPERVITAMINOSIS AND HYPOVITAMINOSIS .....coootmmiimie e
Donald Resnick, M.D.

68 HEAVY METAL POISONING ......coovtiiiiiiiiii oo
Donald Resnick, M.D.

69 NEUROMUSCULAR DISORDERS ... e o
Donald Resnick, M.D.

70 NEUROARTHROPATHY ...oooiiiiiiiiiiiiiiii e e :
Donald Resnick, M.D.

Section XV CONGENITAL DISEASES

71 CONGENITAL DYSPLASIA OF THE HIP ... 5o
John A. Ogden, M.D.

72 COLLAGEN DISEASES, EPIPHYSEAL DYSPLASIAS, AND RELATED CONDITIONS................. 24498
Amy Beth Goldman, M.D.

73 ADDITIONAL CONGENITAL OR HERITABLE ANOMALIES AND SYNDROMES ..., 2544
Donald Resnick, M.D.

Section XVI TUMORS AND TUMOR-LIKE CONDITIONS

74A TUMORS AND TUMOR-LIKE LESIONS OF BONE ......oouvuiii oo
Donald Resnick, M.D.

74B TUMORS AND TUMOR-LIKE LESIONS IN OR ABOUT JOINTS oo, :
John E. Madewell, M.D. and Donald E. Sweet, M.D.

75 SKELETAL METASTASES i iisesnsiss s0siisiesssnss iomun nmmmnsesesnsnssss o s s s s s s st s ]
Donald Resnick, M.D. and Gen Niwayama, M.D.

Section XVII OSTEONECROSIS ANP "OSTEOCHONDROSIS

76  PATHOGENESIS OF OSTEONECROSIS. ........ouuiimiie oo
Donald E. Sweet, M.D. and John E. Madewell, M.D.

77 OSTEONECROSIS: DIAGNOSTIC TECHNIQUES, SPECIFIC SITUATIONS,
AND COMPLICATIONS ...ttt 2834

Donald Resnick, M.D. and Gen Niwayama, M.D.



CONTENTS —— XXI

78 THE OSTEOCHON D RO S S o et e e et et e 2874
Donald Resnick, M.D.

Section XVIII MISCELLANEOUS DISEASES

79 SARCOIDOSIS .o e e 2914
Donald Resnick, M.D. and Gen Niwayama, M.D.

80 TUBEROUS SCLEROSIS, NEUROFIBROMATOSIS, AND FIBROUS DYSPLASIA ..., 2931
Frieda Feldman, M.D.

81 ENOSTOSIS, HYPEROSTOSIS, AND PERIOSTITIS. ... i 2962
Donald Resnick, M.D. and Gen Niwayama, M.D.

82 OSTEOLYSIS AND CHONDROLY SIS ...ttt ittt e e, 3017
Donald Resnick, M.D. and Gen Niwayama, M.D.

83 PERIODIC, RELAPSING, AND RECURRENT DISORDERS. ... e 3047
Donald Resnick, M.D.

Section XIX TEMPOROMANDIBULAR, SOFT TISSUE, AND SYSTEMIC
MANIFESTATIONS OF ARTICULAR DISEASES

84 THE TEMPOROMANDIBULAR JOINT ...ttt e 3061
William A. Murphy, M.D. and Roger j. Adams, D.M.D., M.S.

85  SOF T TISSUE S ..o e e 3102
Donald Resnick, M.D. and Gen Niwayama, M.D.

86 GENERAL ORGAN SY ST EM S ..o e e e 3180
David S. Feigin, M.D. and Joel E. Lichtenstein, M.D.

Section XX SYNOPSIS

87 THE “TARGET AREA” APPROACH TO ARTICULAR DISORDERS: A SYNOPSIS.................... 3228
Donald Resnick, M.D.

Appendix 1 ARTHROSCOPY ..o\t itieet ettt ettt 3257
Donald BResnick, M.D.

Appendix 2 SYNOVIAL FLUID EXAMINATION ... 3263
Gen Niwayama, M.D. and Donald Resnick, M.D.

Appendix 3 SYNOVIAL MEMBRANE BIOPSY ..o 3272
Donald Resnick, M.D. and Gen Niwayama, M.D.

Appendix 4 GROSS PATHOLOGIC SPECIMEN PREPARATION AND MACERATION..................... 3274
Gen Niwayama, M.D. and Donald Resnick, M.D.




