Contents

Chapter 1. NormalBone ........... ... ... ... .. ... ... .. ... ... 1
Structure of bOnes .. .. ... ... . e e 1
Histological typesofbone .......... .. ... .. ... 3
Cortical bone .. ... e 4
Cancellous bone ... ..t e 6
Normal development of the skeleton .............................. 7
Growthplate ... ... e 9
RESErVE ZOME .. .. i e e e 10
Proliferation zone . ....... ...ttt e 10
Hypertrophiczone .......... ... .ot 11
MeEtaphYSIS oot e e 12
Ossification groove and perichondrialring ...................... 12
Mineralisationoflbone ... .. ... . 13
MatriX VESICIES vttt e e et 13
Bone collagen and its mineralisation .................. ... ...... 15
Originofbonecells ......... ... i 18
OSteOblast . ..ottt e e 18
OStEOCIASt .ot v et e e 19
Cellsin bome ... ..o e e 20
OsteoblastsS ... e 20
OOy EES « v vttt ettt e e 23
OStEOClASTS oottt e e 26
Bone resorption . ... e 28
Controlof bonecell function ......... ..., 30
References ... i e e 30
Chapter 2. Abnormal Development of the Skeletal System ............ 35
The chondrodysplasias .............oiiieiiiiiiinn 35
General considerations ...ttt 35

. ) . E HE
Bibliografische Informationen digitalisiert durch NATI L
http://d-nb.info/850770858 IBLIOTHE


http://d-nb.info/850770858

X Contents

Achondroplasia .......... ... i i e 38
AChOndrogenesis ...........coeeniimiinneiiioinineinneeneenns 41
Thanatophoricdysplasia .............. ...t 41
Short-rib-polydactyly syndromes .............. .. .. .. it 42
Chondroectodermal dysplasia (Ellis—van Creveld syndrome) ........ 43
Asphyxiating thoracic dysplasia (Jeune syndrome) ................ 44
Stippled epiphyses and chondrodysplasia punctata ................ 45
Other types ofichondrodysplasia identifiable at birth .............. 46
Hypochondroplasia ............ ..o 48
Metaphyseal dysplasias ........... ... i 48
Multiple epiphyseal dysplasias ........... ..., 48
Other types of chondrodysplasia not identifiableat birth .......... 49
Ultrastructural studies .............. F P 49
Osteogenesisimperfecta ............c.ccoviiiiiiiiiiiiiii ... 50
Classification  ..........viurii ittt 50
Biochemical abnormalities ............. .. .o, 52
Histological appearances .............c.ouimeiinnneennnaeenn. 52
OStEOPEIIOSIS ottt o ettt it e i e 55
Osteopetrosis of autosomal dominanttype ...................... 56
Osteopetrosis of autosomal recessivetype ..., 56
Macroscopic and histological appearances ...................... 57
Osteopetrosisinanimals ........... ... .. ... 60
PycnodysSoStoSiS .. ..iiiiii e 61
Some other forms of abnormal skeletal development ................ 62
Cleidocranial dysplasia (cleidocranial dysostosis) ................ 62
Congenital dislocation of thehip ......... ... . ... . ... ... 62
Slipped femoral capital epiphysis ............. ... ..o i 63
References ..........c.iiiuiiiniii i i 63
Chapter 3. Inborn Biochemical Disorders of Metabolism .............. 67
Introduction ......... e e e e e 67
The mucopolysaccharidoses ............. .. oo, 67
Hurler’'ssyndrome .......... ... ittt 69
Hunter'ssyndrome ...............c it 70
Maroteaux—Lamysyndrome ............. ..., 71
Morquio’s syndrome .. ... ... . it et 71
Histological appearances ..............c.ouuieinneennnennnnn.. 71
The mucolipidoSes ..........ouiiiniii ittt 72
Mucolipidosis T ... ... e 73
MucolipidosisII . ....... .. i e 73
Mucolipidosis ITT ......... . e 74
Generalised gangliosidosis T  .......... .. ... ... .. o i 74
The sphingolipidoses ............c. i 74
Gaucher'sdisease . .........ouiriinu it .74

Niemann—Pick disease . . ...ttt it 77



Contents X7

Hypophosphatasia .......... ... ... it 78

OXAlOSIS ottt e e e 80
References ... ..ottt e 84
Chapter 4. Quantitative Methods in Bone Biopsy Examination ........ 87
Introduction ......... ...ttt e 87
Bone biopSy ... e 87
Laboratory processing of thebiopsy ..............ccooiiiiiit. 88
Stainingmethods .......... ... ... . 89
Basic principles of measurement ............. ... ... i 92
Point counting with an eyepiece graticule ........................ 92
Linearinterceptmethod .............. .. ... ... . i 94
Tetracyclinelabelling ......... ... .. ..o 94
Measurements made and terms used in bone morphometry .......... 97
Normal values .............iiiiiiie i, 98
Variation and reproducibility .......... ... ... i 101
Semi-automatic and automatic methods in bone quantitation ........ 104
Comparison of methods used in bone quantitation .................. 108
References .......... ..., e 109
Chapter 5. MetabolicBoneDisease ................................ 113
Vitamin Dmetabolism  ............c.o ittt 113
Parathyroidhormone ............. ... .. i, 114
Primary hyperparathyroidism .......... ... ... ... it 115
Secondary and tertiary hyperparathyroidism ...................... 119
Hypoparathyroidism ............ ... ..o i, 120
Psuedohypoparathyroidism ............ ... ... i, 120
Osteomalacia and rickets  ............... .. ... ... e 121
Vitamin D deficiency ........... ... . i 125
Malabsorptionof vitamin D .......... .. .. ... .. oo 126
Vitamin D deficiency, bone disease and gastrointestinal disorders .... 126
Impaired vitamin D metabolism in the liver and kidney ............ 127
Vitamin D-dependent rickets ............ ... .. . il 128
Phosphate depletion and hypophosphataemia .................... 128
Familial hypophosphataemia .............ccooveiineirennenn.n.. 128
Other forms of hypophosphataemic bone disease ................ 129
Inhibitors of mineralisation ........... ... ... ... il 129
Osteomalacia in metabolicacidosis  ................ [P 129
Hypophosphatasia ...............coiiiiiiiiiiiiiiiieaanian, 130
Renal osteodystrophy ........... .o 132
Calcitonin ........cooviiiin it e 135
The bones and otherhormones ............. ... .. .. . o, 136
Growth hormone and acromegaly ............. ..o, 136

Thyroid hormone, hyperthyroidism and hypothyroidism ....... .. 137



XII Contents

Adrenal cortical steroids and Cushing’s syndrome ................ 138
Diabetesmellitus ......... ...t 139
References .. ...t e e 139
Chapter 6. Paget’s Diseaseof Bone ................................ 147
Introduction ......... ... .. i e 147
Clinical features ..........c.ouiiiuntiiiiie ittt i, 148
Fractures ..........uniiniini i it 150
TUMOULS ..o e e 150
Cardiovasculareffects .......... ... ... i 152
Biochemicalchanges .............ci ittt 152
Radiological appearances ..............coeeiiiniiiineriinneaenn, 153
Morbid anatomy and histopathology ............. ... ... ... ..., 154
A IOlOZY ..ottt e e e 163
Ultrastructural studies .. .. ... S T 164
References .. ....ioii i e e e 165
Chapter 7. Hyperostosis .................cciiiiiiiineniinnnnnnn. 169
Introduction .......... ...t e 169
Ankylosing hyperostosis of the spine (diffuse idiopathic skeletal
hyperostosis)  ....... .. e 171
Hyperostosis frontalisinterna  ............ ... .o ... 174
MelOrheoStOSIS .« v vttt e e e 175
OsteopoikiloSis . ... onr i e 176
Other sclerosing disordersof bone .............. ... ... ... ... ..., 177
Osteopathiastriata .............. .t 177
Endosteal hyperostosis  ..........c.oiiiiiiin i, 177
SClETOStEOSIS .\ . vt ittt e e e 178
Infantile cortical hyperostosis .............ccoviiiiiiiiinnennen.. 178
FlUOroSiS .. v i e e e e 179
Hypertrophic osteoarthropathy ............ ... ..., 180
References ... it e 181
Chapter 8. Osteoporosis and Bone Atrophy ........................ 183
Introduction ......... ...t e e e 183
Clinical features ............co ittt ittt et 185
Involutional 0SteOpOTOSIS .. .. .ot e 187
Principal actiological factors ................ .. ... ... ... oL, 188
Histomorphometry ........ ...ttt 191
Osteoporosisintheyoung ........... ...t 193
Immobilisation OStEOPOTOSIS . ... .o oot iie it i 194
Corticosteroid-induced osteopenia  .............. ...l 195
Localised boneloss ..........c.oouiiiiiiiiii it 196

1]



Contents

Disappearingbonedisease .............coiiiiiiiiiiiiniiiien, 197
References ....... ... i e 197
Chapter 9. Necrosis and HealinginBone .......................... 203
Introduction ........ ... i i e e 203
Fractures and fracture healing .................................. 203
Factors affecting the healing of fractures ........................ 207
Failureofunion ......... ... .. .. i 208
Pathological fractures ............. ..ottt 209
Stress or fatigue fractures .......... ... ... i 214
Bonegrafts ........ ... 215
Reactions of bone adjacent to joint prostheses and other implants .. .. .. 217
Pathological examination ofibone related to implants .............. 218
Reaction of osseous tissue adjacent to bonecement ................ 218
Direct contact of bone with implant material .................... 219
Wear debris and the implantbed .............................. 223
Necrosisofbone ... 223
Perthes disease (Legg—Calve—Perthes disease) ...................... 229
Effects of electrical stimulation on healinginbone .................. 230
Endogenous electrical signalsinbone .......................... 230
Bone response to exogenous electrical stimuli .................... 231
References ............cciiiiiiiiniiininnninn, e 231
Chapter 10. Infectionof Bone ................. ... ... ... oot 235
Introduction ........ ...t e 235
Osteomyelitisinchildren ........... ... ... o i il 235
Adult osteomyelitis . ........... it e 236
Osteomyelitisindrugaddicts .......... ... ..t 238
Osteomyelitis and haemoglobinopathy: salmonella infection .......... 239
Osteomyelitis caused by direct spread of organisms .................. 239
Radiological appearances of osteomyelitis ........................ 240
Pathology of osteomyelitis ...............ccoueriiiiiiiiinnnn 240
Complications of osteomyelitis ............. ... ooviiiiiiiian. 244
Chronic bone abscess .. .....vvtiiinttneieeiie i, 245
TUbDEICUIOSIS ..o\ i it e e 245
Otherorganisms ..........c.oiuiiiiii ittt 248
Brucellosis ...t e e e e 248
DI o3 0 249
Treponemalinfections .......... ... oo 249
Syphilis . ... e 249

Y AW o e e e s .. 251
Fungi and actinomycosis .. ........oovttivtnnn i 251
ACHNOMYCOSIS ..ttt t ettt ettt et 251
BlastOmyCOSIS .. .uti i e 252

CoccidioldOmyYCOSIS .\ oo v ver et et e 252

XIIT



XIV  Contents

CrYPtOCOCCOSIS .+« vt ettt et e e it et et e e it ie it 253
MaduromycCosiS . ...ttt e 253
Parasiticdisease ..............iiiiiiii e 253
Viralinfections ........... oo e 254
References ...ttt 254
Chapter 11. Bone Tumours and Tumour-like Conditions .............. 257
Introduction ........... i e 257
Classification ofibone tumours ........... ..., 257
General approach to bone tumour pathology ...................... 258
Clinical features . ..........coiiiiii it 259
Radiological features ............. ..ol 261
Histopathological diagnosis .............ccoiiiiiiiiiiiniennn... 264
Particular types ofibonetumour ................ .. ... .. e, 265
Cartilaginous tumouUTS .. ... o vttt it it 265
Osteochondroma (cartilage-capped exostosis) .................... 265
Chondroma ...ttt i e 267
Chondroblastoma ........ ... ... i 268
Chondromyxoid fibroma ............ ... ... i, 270
Chondrosarcoma . ...........uieneiir ettt 270
Bone-forming tumours  .......... i 274
Osteoid 0StEOMA ... vt e e 274
Osteoblastoma . .........cuiiiiin i i e 275
Osteosarcoma (general considerations) .......................... 276
Telangiectatic osteosarcoma ...............coiiiiniiiiinii, 280
Osteosarcoma on the outside of thebone ........................ 280
Osteosarcoma in abnormalbone .............................. 285
Glant Cell tUMOUL .. ..ottt ettt et e i 286
Malignant fibroustumours .......... ... ..o 288
Roundcell tumours .........c.i ittt i 290
Ewing’ssarcoma .............coiiiiiiiiiiiiiiii i 291
Primary malignant lymphoma .............. ... ... ... ool 293
References ... e e " 293

Subject Index . ...... ... ... . i 297



