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Joint Sparing Surgery

Where remaining bone after tumour
resection would not accept an
intramedullary stem.




~ Extracortical Plate Fixation
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CT to measure erosion then speC|f|c |mplants
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Bone Organisation

- Blood vessels

Compact bone
Cancellous bone
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Structure of Bone

Compact Bone & Spongy (Cancellous Bone)

Lacunae containing osteocytes Ostean of compact bone

Lamellae Trabeculze of spongy

Canaliculi bone

Hawersian
canal

Cistean

Periosteurm

Yolkmann's canal
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surface

Collagen
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Type Il collagen 90-95% of total
collagen content in articular :
cartilage carlage. %

‘Subchondral
bone

Tide mark
Cancellous

bone

Provides framework

Gives tensile strength
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Collagen

Hole zones (gaps) exist within collagen fibril between the
ends of molecules

Pores exist between sides of parallel molecules
: LT __ T e -




(a) Formation of tropocollagerI\ Procollagen .
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Collagen

Mineral deposition (calcification)
occurs within these hole zones
and pores

Cross linking decreases solubility
and increases tensile strength of
collagen



Age Related Bone Morphological
Changes




Vertebral
Fractures




Implant Stability

Prognosis dependent on biomechanical stability of
fracture implant construct




Bones are Dynamic
and Heal

Bleeding

“ma“on
Proliferation

Hours Days Weeks Months







Fracture Repair

Continuum of processes

call New Bone Growth
Fracure “SU14%
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Inflammation first
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Repair (soft callus)

Maturation to woven bone
callus)

Ending in remodelling



Fracture Healing Phases

Inflammation (hours-days)

Clot brings in haemopoetic
cells with osteoprogenitor cells

Growth factors



Fracture Healing Repair Phase
(hﬂnths)

Primary callus response within 2 weeks

When bone ends not in contact bridging soft
callus forms and replaced by woven bone

Medullary callus forms later and more slowly



Fracture Healing Remodelling Phase
(Years)

Woven bone replaced by lamellar bone

Healing complete when there is
repopulation of marrow space

bone



Bone Remodelling

Main Operating Unit (MOU]
Transducer

Cable On/fOff
button

Responds to piezoelectric charges

Compression is electronegative stimulates
osteoblasts and bone formation

Tension is electropositive stimulating
osteoclasts and bone resorption



Modulating Bone Remodelling

Affected by mechanical stimulation
Fibrous layer of pertosteum (WOIff’S LaW)

Osteogenic layer of periosteum
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Fracture Stabilisation

Traction, cast, external
fixation, internal fixation
prevents repeated
disruption of repair tissue

Sometimes a combination
of both




Graft and Bone Transpor

* Containing cells

e Vascularised



Electrical Fields and Pulsed
Ultrasound

Alter cell proliferation and promote
bone formation

Stimulate delayed and non unions




Demineralised Bone Matrix

e




Articular Cartilage
4 4004M

Surface of cartilage ‘)‘ ;




Pathogenesis
Osteoarthritis

Loss of proteoglycan reduces
cartilage hydration

Cartilage then less able to
withstand compressive load

Leads to fibrillation



Pathogenesis

Under compressive
loads some
chondrocytes release
lysosomal enzymes

Breakdown
proteoglycan matrix

Load and
Motion
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Developments in Mater




Developments in Knowledge

The MHC Locus

Class I1 Class 111 Class1
LMP
TAP c4 C2
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Human Chromosome 6
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constant

light chain

heavy chain




Biological Therapy Available

Bone marrow stromal ce Hyperbaric oxygen, Negative-
Adipose tissue stromal ut Stromal cells. Biomimetic pressure wound therapy (NPT)
Human bone marrow _,_h.m;| scaffold and Bioactive Remote ischemic

materials preconditioning , BMP,

cell{ex vivo) Sogs
S - Deferoxamine (DFO)-Gowth
factors.




Cells and Structures

65' printed EV hyﬂmgem

EV-functionalised scaffold
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EV-laden hydrogel




Functional Nanoparticles,

Growth Factors and Drugs, Chemical
Other Bioactive Compounds, lons WJ
Mechanical, electrical,
magnetic, acoustic
etc. stimulations can
be applied.

Bioreactor Systems or
Scaffold Other In Vitro Cell
| » ] Culturing Technigues

Bioceramics Polymers  Metallic
Biomaterials




Growth

(matrix production/storage)
(matrix production/cellular proliferation)

Reserve zone
Proliferative zone
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