
 

Osteomyelitis inflammationofbone marrow

Classification

Primary bone is primary solitaryfocusofdisease
secondary complicationofanysystemic infection

I PYOGENIC OSTEOMYELITIS
Etiologyusuallycausedbybacteria Staphylococcus aureus EcoliKlebsiellaHinfluenzae
Portalofentryoforganism Bloodstream Directly SpreadfromContiguoussite
2 HematogenousSpread source focusofinfectionanywhere inthebody
minorinjuriestomucosa releaseoforganisms intoblood temporary bacteremia

reachesthebone

2DirectImplantation entryoforganismsthrough penetratingwounds openfractures surgical
procedures

3 SpreadfromContiguoussite exinfectionsoffeetmayspreadintobone indiabetics
LocationofInfection varieswithage
children metaphysisoflongbones
Neonate metaphysis or epiphysis

Adult epiphysis subchondralregions

Pathogenesis Sequenceofevents
1 Transient bacteremia duetomildinjuryortrauma

2 Infectionreachesmetaphysisoflongbone capillariesformloops in metaphysiswhichslowsthebloodflow
providestimeforbacteriatopenetratebloodvessel infectthemarrow

3 Inflammatoryreaction growthofbacteria exudateformation

4 Necrosisofbone increase in exudate pressure onadjacent vessels decreasedbloodsupply

bonenecrosis

5 Formationofsequestrum bacterialinfection pusspreads intocortex collectsbelowperiosteum



liftstheperiosteum bloodsupplytoaffectedarea segmentalnecrosisofboneduetosuppuration ischemia
deadnecroticpeaceofboneembeddedinpus Sequestrum

6 Drainingsinus puspenetrates periosteum softtissueabscess maypenetrateskintoformdrainingsin
Holeformedinboneduringformationofdrainingsinus Cloaca

Involucrum at1stweek chronic inflammatorycells cytokines stimulationofosteoclastic
boneresorption deposition ofreactivebone in periphery toformasheatharoundnecroticsequestrum

Thissheathofreactivenewbone Involucrum

Gross sequestrum fragmentofbonewithraggedbrownish blackmargins
Microscopy ininitialstages onlyneutrophils areseen
later neutrophils lymphocytes are seen

sequestrumdoesnotshowosteocytes hasemptylacunae

Morphologicvariants

Broadieabscess

sclerosingosteomyelitisofGarré
Complications septicemia Acutesuppurativearthritis Pathologicfracture
Squamouscellcarcinoma secondaryamyloidosis chronicosteomyelitis

clinicalCourse presentswithfever malaise chills leukocytosis throbbingpainover

affectedregion

Radiographyshows lyticfocusofbonedestruction surroundedbya zoneofscleros
Bloodculturepositive



I TUBERCULOUS OSTEOMYELITIS moredestructive resistanttocontrolthanpyogenicosteomyelitis

Age adolescents youngadults

Sourceofinfection pulmonary extrapulmonaryTB
Predisposingfactors Diabetes Elderly Immunocompromised

Routeofinfection bloodbornefromactiveTBinfectionsfocus

directextensionfromlungintorib or tracheabronchialnodesintoadjacentvertebrae

SitesInvolved

Spine thoracic lumbarvertebrae knownasPott'sdiseasetuberculousspondylitis

infectionbreaksthrough intervertebraldiscs toinvolvemultiplevertebrae

extendsdownintosofttissues toform coldabscess psoasabscess

2 Knees hips

Microscopy deadbonesurroundedbytuberculousgranuloma
clinicalcourse lowgradefever witheveningriseoftemperature

painonmotion

weight loss

Complications

Spine destructionofvertebrae kyphosisorscoliosis

psoasabscess

Tuberculousarthritis

sinustractformation

Amyloidosis



PagetDiseaseofBone OsteitisDeformans skeletaldiseasecharacterizedby
increased butdisordered structurallyunsoundbone

Pathogenesis

Geneticfactors mutations in soSTM1 gene activityofNF B osteoclastactivity

Environmentalfactors infectionofosteoclast precursorswithviruses
Morphology 3phases
2Initialosteolyticstage numerouslargeosteoclasts resorptionpits
2Mixedosteoclastic osteoblasticstage presenceofbothosteoblastic osteoclasticactivity cells

3 Finalburnedoutquiescent osteosclerotic stage mosaicpatternoflamellarbone

unusually prominent cementlineswhichjoinhaphazardlyorientedunitsoflamellarbone

jigsawpuzzlelike appearance
bone isthickened butwithoutstructuralstability boneissusceptibleto deformation

fracture

ClinicalCourse involvementofonebone monostotic or multiplebones polyostatic
usuallybeginsin lateadulthood

painlocalizedtoinvolvedbone

enlargementofcraniofacialskeleton Leontiasisossea lionface

invagination ofskullbase platybasia compressionofposteriorfossa
anteriorbowingoffemurs tibiae distortionoffemoralheads secondaryosteoarthritis

chalksticktypefractureoflongbonesoflowerextremities
compressionfracturesofspine injurytospinalcord kyphosis

Diagnosis radiography serumALP normalserumCa't phosphorus



Bone Tumors
Classification

Histologictype Benign Malignant

Osteogenic bone Osteoma Osteosarcoma primary

forming Osteoidosteoma secondary

Osteoblastoma

Chondrogenic Osteochondroma Chondrosarcoma

cartilaginous Chondroma Differentiatedchondrosarcoma

Chondroblastoma

Hematopoietic Myeloma

Malignantlymphoma

Unknownorigin Giant celltumor Ewing sarcoma
Unicameralcyst
Aneurysmalbonecyst

Neuroectodermal Chordoma

Osteoblastoma 2cm usuallyinvolves posteriorcomponents ofvertebrae

paindoesnotrespondtoaspirin laminae pedicles

treatment curettage or excision

Gross well circumscribed roundtoovalmassofgrittytantissuewithhemorrhage

Microscopy composedofrandomly interconnecting delicatetrabecularofwovenbonerimmed

by asinglelayerof osteoblasts
neoplastic bone is surroundedby loose connectivetissue stromacontainingmany
dilated congested capillaries



Osteochondroma Exostosis benigncartilage cappedtumorwhichattachesto underlyingbone

bya stalk

Age lateadolescence earlyadulthood

menaremorecommonlyaffected

Morphology

Site tumorarisesfrommetaphysisneargrowthplateoflongtrabecularbones
sessile mushroom shaped

capiscomposedofbenignhyalinecartilage underlyinglamellarbone

clinicalfeatures slowgrowingmass

Osteosarcoma Osteogenic sarcoma OS mostcommon primarymalignantbonetumor

highlymalignant bonetumor characterized byformationofbonematrixorosteoid unmineralized
bone bymalignanttumorcells

Bimodalagedistribution 1020years 75 cases

40years
affectsboysmorecommonlythangirls

Pathogenesis

Primary osteosarcoma

mutations in tumor suppressorgene
Retinoblastoma RBgene
PatientswithLiFraumeniSyndromegermlineTP53mutations

inactivationofCDKN2Agene codesforplt p4
overexpressionofMDM2 CDK4

Secondary osteosarcoma associated withpreexistingbonedisorders

Pagetdiseaseofbone
Radiationexposure

chemotherapy

fibrousdysplasia osteomyelitis etc



Classification

I Basedonanatomicsiteoforigin
i Conventional in surface0s parosteal juxtacortical

E Intracortical periosteal

I BasedonDegreeofDifferentiation
i Welldifferentiated in Poorlydifferentiated

Ii Moderatelydifferentiated

III BasedonNumberofTumors
i solitary

ii Multicentric synchronous

metachronous

II Basedon Pathogenesis
i Primary ii secondary

x ̅ BasedonHistologic features
i Osteoblastic in fibroblastic fibrohistiocytic v smallcell
ii chondroblastic iv telangiectatic vi giantcell

Sites usuallyarise in metaphyscalregionsoflongbonesof lower extremities
lower femur uppertibiaorfibula proximalhumerus

gross bigbulkytumors

Cut surfacegraywhite gritty showsareasofhemorrhage cysticdegeneration

Microscopy

MalignantTumorcellsshowslargehyperchromaticnuclei mitoticfigurespresent

bizarretumorgiantcellsarecommon

MatrixComponent productionofosteoid unmineralizedbone or bone calcifiedosteoid bytumorcells
Osteoid dense uniform eosinophilicglassyintercellularmaterial

tumorcellsstainprominentlyforALP osteonectin



ClinicalCourse painful progressivelyenlargingmass

involvedarea isswollen tender

scaumALP

Radiologicalappearance largedestructive mixedlytic blasticmass

CodmanTriangle tumorfrequentlyinfiltratescortex liftsperiosteum produces aspacebetweencortex

liftedendsofperiosteum radiologicallyseenas a triangular shadow Codmantriangle

sunburstappearance whenmalignant tumorextendsintosofttissue parallel linesofmineraldeposition

intheperiostalgivesappearanceofsunrays

Spread
Localspread invasionofadjacentcortex

elevation perforationofperiosteum
spreadalongmedullarycavity

extensionintoepiphysis
__extensionintosofttissues

Bloodspread tolungs otherbones



GiantCellTumor Osteoclastoma characterizedbymultinucleated osteoclast typegiantcells
distributeduniformly in a backgroundofmononuclearcells

Age20 40years morecommonin females

Celloforigin primitivestromalcells

Pathogenesis majorcellsoftumor nonneoplastic osteoclasts theirprecursors
minorcellsoftumor neoplastic osteoblast precursors

neoplasticcellsexpresshighlevelofRANKLwhichpromoteproliferationofosteoclastprecursors their
differentiationintomatureosteoclasts

site involvementofepiphysisbutmayextendintometaphysisoflongbone

Bonesinvolved Distalfemur proximal tibia
lowerendofradiushumerus fibula

Gross largetumor clearlycircumscribed

Cut surface soft redbrown

numeroushemorrhagicareastoappearanceofspongefullofblood

Microscopy

1 Mononuclear stromal cells 2types
1 Neoplastic mononuclearcells uniformoral plump largenuclei prominentnucleoli

scanty cytoplasm

ii Nonneoplasticcells mononuclearcellsderivedfrommacrophage monocyte

2 Multinucleated Osteoclastic GiantCells numerouslargeosteoclasttypegiantcellsarepresent

throughouttherichlyvascularstroma

cellshave 100nuclei

Radiologicalappearance giantcelltumorproducesa lyticlesionwhichexpandsthebone destroys

overlyingcortex

tumorproduces abulgingsofttissuemasssurroundedbyathinshellofreactivebone soap bubble

appearance



ClinicalCourse pain arthritislike symptoms
microfractures pathologicfactures duetothinningofcortex
Spread

Localspread penetrationofcortex periosteum

Bloodspread lung



Chondrosarcoma malignantbonetumors characterizedbyproductionofneoplastic cartilage
Age 4th6thdecades morecommonly affectsmales

Pathogenesis mutations in EXTgenes

IDHI IDH2mutations

mutationofcollagenCOLLA1gene
silencingofCDKN2AtumorsuppressorgenebyDNAmethylation

Classification

I Accordingtoanatomicsite

i Central intramedullary 90 EPeripheral juxtacortical surface

II Basedon MicroscopicAppearance

i Conventional hyaline ormyxoid iii Dedifferentiated

i clearcell iv Mesenchymal

BasedonPresenceAbsenceofPreExistingLesions

i Primarychondrosarcoma ii secondarychondaosarcoma

Location tumorsarise in central medullarycavityof pelvicbones shoulder

ribs longbones

Gross largebulkytumorwithnodulesofgraywhitelightbluewithtranslucent glisteningareas
Cutsection mucoidmixoidfeel centralareaofnecrosis

spottycalcifications thickeningerosioninadjacentcortex

Microscopy showsmalignantcartilagecellsinvariousstagesofmaturation

Low Grade Grade1 mildhypercellularity

cells chondrocytes showplumpvesicularnucleiwithsmallnucleoli

binucleatecellsarefew portionsofmatrixshowmineralization cartilagemay

mitoticfiguresarerare undergo endochondaal ossification

Grade2 moderatecellularity

chondrocytes showmorepronouncednuclearchanges



Grade3 markedhypercellularity bizarretumorgiantcells

chondrocytesshowextreme pleomorphism frequentmitoses

Variants dedifferentiatedchondrosarcoma clearcellchondrosarcoma mesenchymalchondrosarcom

Radiologicalappearance tumorin medullarycavitywithpoorlydefinedborders

shaft isthickened tumorperforatescortex

calcifiedmatrixappearsasfociofflocculentdensitieswithringlikeossifications
Clinicalfeatures painful progressivelyenlargingmasses

spread Localspread infiltrationofmarrowspace
hematogenousspread lungs skeleton



EwingSarcoma Primitive NeuroectodermalTumor
primarymalignantsmall roundcelltumorsofbone softtissue
Age 10 15years morefrequent inboys

Twotypes EwingsarcomaEws undifferentiatedtumor

Primaryneuroectodermaltumor PNET showsneuraldifferentiation

Etiopathogenesis
Probablecelloforigin multipotentmesenchymalstemcell primitiveneuroectodermalcells
balanced chromosome 11 22 translocation fusionofEWSRIgene FLI 1gene

activationofCmycpromotes abnormalcellproliferation survival

Site in diaphysisofmedullary cavityoflongbones
Gross arisesin diaphysis mayinfiltrate medullary spaces

diffusely infiltratecortex mayalsopenetrate periosteum

softgrayishwhite tan white withareasofhemorrhage necrosis

Microscopy Tumorcellsare uniform small round scantcytoplasmwhichappears

tumorcellsaretwicethesizeofa lymphocyte clearduetoglycogen PAS ve
Homer WaightRosette closelypackedsheetofcells

tumorcellsarranged incircle about acentralfibrillaryspace indicativeofneural

infrequentmitoses differentiation

interstitialstroma is little absent prominent necrosis

RadiographicAppearance destructive lyticlesioninwhich border betweennormalbone tumor

isindistinct

discontinuous layersofperiostealnewbone formation onion skinappearance
clinicalfeatures painfulenlargingmass affectedsiteistenderswollen warm

fever weakness bonepain anemia leukocytosis raisedESR



OA
Osteoarthritis Degenerativejointdisease noninflammatory slowlyprogressive mainly

involvescartilage

progressive
destructionofarticular cartilage ofweight bearingjoints

narrowingofjoint subchondralbonethickening nonfunctioningpainfuljoint
Jointsaffected knee hips cervical lumbar segments distal interphalangealjoints firstcarpo
metacarpaljoint firsttorsometatarsaljoint
Types idiopathic primary secondary

Pathogenesis

Geneticfactors genesinvolvingprostaglandin
metabolism WNTsignaling

Environmentalfactors aging obesity jointstability
biomechanicalstress musclestrength

ChangesinArticularCartilageinjured chondrocytes proliferate formclusters

i Cracksonsuperficiallayersofarticularcartilage Iii Inflammatory reaction

EFlowofsynovialfluidalongcracks iv articularsurfaceofinvolvedboneappearssoft granular

v Breakingoffdeadpiecesofarticularcartilage jointmiceinsynovialcavity

Changes inSubchondralBone sloughingoffoffullthicknessofarticularcartilage subchondral

bone isexposed becomesnewarticularsurface

1 Boneeburnation thickshiny smoothappearanceofpolishedivory
ii subchondralbonecyst crackingofeburnatedbone fracturegaps synovialfluidfromjoint

surfaceintosubchondral bonemarrowregions

inDevelopmentofosteophyte mushroom shapedpearlygrayishbonyoutgrowthsatperipheryofjointsurface
ClinicalFeatures deepachingpainwhichworsenswithjointmovement isrelievedbyrest

swollen tenderjoints withcrepitus

osteophytesinspinemaycausenerverootcompression
Heberdennodes prominent osteophytes indistalinterphalangealjoints



Rheumatoid Arthritis RA systemicchronicinflammatorydisorderwhich mainlyaffectsjoints

Etiology

Geneticfactors HLADRBI Environmentalarthritogenagents smoking

polymorphism in PTPN22gene viruses Mycobacteria

Autoimmunity

Pathogenesis

geneticfactors Environmentalfactors

Modificationofselfprotein cycliccitrullinatedpeptides cops
Failureofselftolerance

Unregulated
activation

oflymphocytes

CDHticell DhtTcell B cellresponse
Tna THI toself antigens

Plasmacells
Activation

ofinflammation
Autoantibodies

Recruitmentofmacrophages
other inflammatory cells

Tissue injury
Releaseofproteolyticenzymes collagenase stromelysinelastas

Destructionofbone
Pannis Fibrosis

cartilage ligamenttendon formation Ankylosis



Jointspace

8h00am8

Artistego

NORMALJOINI

Thickening edema
Fformity ofsynorium

Pannu Pannus
formation

aetiology

ÉÉÉÉif ÉiÉ plasmacell
atperiphery

Lymphocytes

III
Jointsinvolved Symmetric bilateral

diartheodialjoints PIPjoint MCPjoints elbow kneeankle spine

Jointlesions chronicnonsuppurative proliferative polyasthritis inflammatorysynovitis followedby
destructionofarticular cartilages ankylosisofjoints



Gross edemathickening hyperplasiaofliningsynovium
Microscopy 2 synovialhyperplasia synoviocytes formvillus fingerlikestructures

2 Denseinflammatory infiltrateofplasmacells lymphocytes

3 Fibrincoveringthesynoriummay floatinjointspaceasricebodies

4 Pannusformation massofsynovium synovialstroma containing inflammatorycells granulationtissue

pannusgrowsoverarticularsurface destroys cartilage

5 Pannusbridgesthe adjacentbonestoformfibrousankylosis whichmayossifytoformbonyankylosis
6 Osteoporosisofunderlyingbone
Cutaneouslesion rheumatoidnodules developduetopressure

8 Bloodvesselsshow rheumatoid vasculitis

ClinicalCourse

Age 40 70years morecommoninwomen

malaisefatigue generalisedmusculoskeletal pain

symmetricalbone involvement

smalljointsareaffectedbeforelargejoints

Radiography effusionintojoint

narrowingofjointspace lossofarticularcartilage
Laboratory findings rheumatoidfactor

antiCCPantibody



Gout GoutyArthritis heterogenousgroupofdiseases characterized byhyperuricemia plasmaunate
6.8mgdl uratecrystaldepositioninjoints kidney

Classification

3 Primarygout90

Increasedproductionofuricacid increaseddietaryintakeofpurine
inbornerrorsofpurinemetabolism

Decreasedexcretionofuricacidwithnormal production

Secondary gout
Increasedproduction withincreased urinaryexcretion increasedcatabolismofnucleicacidsdueto
increasedcellturnover leukemiascancer chemotherapy

Decreasedexcretionwithnormalproduction chronicrenaldisease

Etiology Uricacidistheendproductofpurinemetabolism isexcretedinurine

Factorswhichconverthyperuricemiatoprimarygout

Age 30years multifactorialinheritance heavyalcoholintake obesity

Durationofhyperuricemia 2030years drugswhichdecreaseurateexcretion leadtoxicity

Pathogenesis solubilityofunatein ajointdependsonintraarticularconcofunate temperature lowtemp solubility

MonosodiumurateMsu islesssoluble insynovialfluidcomparedtoplasma Msubecomessupersaturatedin

pheaipheralwheretempis precipitationofunatecrystalsin synovium jointcartilage
AcuteArthritis Trauma precipitatedcrystalsarereleasedintosynovialfluid inflammatory response

macrophages phagocytose MSUcrystals releaseofcytokines IL Ipcausesaccumulationofneutrophils
neutrophilsreleasetoxicfreeradicals lysosomal enzymes aggravationofinflammation

ChronicArthritis duetorepeatedattacksofacutearthritis tophiformation injoints
MorphologyofAcuteArthritis
Acuteinflammation edema congestion denseneutrophilicinfiltrate in synovium

MSUcrystals longslender needleshaped foundincytoplasmofneutrophils

arrangedinclustersin synovium



MorphologyofChronic TophaceousArthritis 2unatesheavilyencrust articularsurfaces
2 Synoviumshowsfibrosis thickening inflammatorycellinfiltrate

3 Pannusformation destructionofarticularcartilage
4 Fibrousorbonyankylosisinseverecasesleadingtolossofjointfunction

Tophilargeaggregatesofweakcrystalssurroundedbyinflammatoryreaction

commonlyfoundinarticularcartilage periarticularligamentstendons

Clinicalcourse gouthas4stages
1 Asymptomatichyperuricemia appearsatpubertyinmales aftermenopause infemales

2 Acutegoutyarthritis sudden excruciatingjointpainwithtenderness

3 Intercriticalgout asymptomaticperiodbetweenfirstacuteattack subsequentattacks

4 Chronictophaceousgout developsafterseveralyears

severecripplingdisease



Rhabdomyosarcoma malignantmesenchymaltumorthatshowsskeletal muscle differentiation

Types embryonal 60 pleomorphic 20

alveolar 20

Alveolar embryonal rhabdomyosarcomaaremostcommonsofttissuesarcomaofchildhood adolescence

Pleomorphic rhabdomyosarcomaisseenin adults

Commonsites

Alveolarrhabdomyosarcoma upper lowerextremities

Embryonalrhabdomyosarcomasinuses head neck genitourinarytract

Pleomorphic rhabdomyosarcoma skeletalmusclesofolderindividuals

MorphologyofEmbryonalRhabdomyosarcoma

Gross softgrayinfiltrativemass

Microscopy tumorcellsmimicskeletalmuscleatdifferentstagesof embryogenesis
rhabdomyoblastswithstraplikeeosinophilic cytoplasm crossstriations betterseenwith

phosphatungsticacidstain

SarcomaBotyroides variantofembryonalrhabdomyosarcoma
formationofpolypoidgrape liketumormasses

malignant cellsare scattered in abundantmyxoidstroma

wheretumorstouchmucosaofanorgan tumorcellsforma submucosalzoneof
hypercellularity cambiumlayer

MorphologyofAlveolar Rhabdomyosarcoma networkoffibrousseptaedividetumorcellsintoclusters

producing analveolarpattern

tumorcells are uniformround withscanty cytoplasm withoutcross striations

tumorcellsinthecentreofclusters are looselyarranged discohesive whereasthoseat periphery
adhere toseptal

MorphologyofPleomorphic Rhabdomyosarcoma numerous large multinucleated bizarre
eosinophilic cells



Schwannoma Neurilemmona benignencapsulated tumorofperipheralnervesheathoriginthatshows
Schwanncelldifferentiation

arisesfromsofttissue internalorgans or cranialorspinalnerveroots

mostcommon in vestibularportionof8thcranialnerve acousticschwannoma

Grosssolidwellcircumscribed encapsulatedtumorabuttingadjacentnerve

firm gray

MicroscopytumorcellsareneoplasticSchwanncellsofperipheralnervesheath
AntoniAareas denseareascontainingspindlecellswithbucklednucleiarrangedin intersectingfasides

thereisnuclearpalisading alternate nuclearfreezonescalledVerocaybodies

AntoniBareas loose hypocellularareasinwhichspindlecellsareseparatedbymyxoidextracellularmatrix

Leiomyoma benigntumorofsmoothmuscle

arisesin sites associatedwithnormalsmoothmuscle

mostcommon in uterus

Gross firm graywhite wellcircumscribednodules

1 2cmindiameter

Microscopy intersectingfasciclesofuniformly densely eosinophilicspindlecells with

cigar shapednuclei

Treatment simpleexcision



Lipoma mostcommonbenigntumoroffat
mostcommonsofttissuetumorofadulthood

Age 4th 5thdecades

usuallysingle softmobile painlessexceptangiolipoma

curedbysimpleexcision

sites subcutaneoustissuesofproximal extremities neckback shoulder

Gross 2well encapsulated small roundtoovalmass

Cut surfacesoft yellow greasy lobulated

Microscopy lobulesofmatureadipocytesseparatedbydelicatefibroussepta

adipocytes closelyresemblenormalfat
thinfibrouscapsuleusuallysurroundthetumor


