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COLONNA VERTEBRALE MOVIMENTO




COLONNA VERTEBRALE SOSTEGNO
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TESSUTO OSSEO

» Tessuto In continuo “Turn-over”: Cl SONO
cellule che formano osso (OSTEOBLASTI) e
cellule che distruggono 0sso

(OSTEOCLASTI).



RIMODELLAMENTO DELL’OSSO
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* Elasticita versusRigidita

Cortical bone (A)
Tolerates greater load per unit area and is
stiff-peak tolerable strain is 1-29% (B)
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Strain ALSL

Trabecular bone (B)
Lower load per unit area but greater peak strain (50%)

Reproduced with permission from Seeman E Advances in Osteoporotic Fracture
Management 2:2-8; 2002 and Currey JD J Biomechanics 12: 459-469; 1979












OSTEOINDUZIONE

FISICA CHIMICA CELLULARE

ATTIVITA' BIOLOGICA




I’ATTIVITA ELETTRICA DEL
TESSUTO OSSEO



L’'osso genera due tipli di segnale
elettrico:

 In risposta alla deformazione meccanica (I)

*ariposo, in assenza di deformazione meccanica (ll)



Effetto Piezoelettrico Diretto




Biopotenziali prima e dopo una frattura
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ENERGIA FISICA

7N

Energia elettromagnetica Energia meccanica

Faradica: DC - AC Diretta: carico

Elettrica Irradiata: ultrasuoni

Elettromagnetica




Rappresentazione schematica delle metodiche di
stimolazione elettrica e magnetica dell’'osteogenesi

Magnelic Fisld Coils
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Sistemi Induttivi

Focalizzazione del segnale
osteogenetico sulla sede di
frattura. -
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MUSCOLO

Elemento terminale cui spetta
la realizzazione della fase

esecutiva del movimento.



NERVO SOMATICO

PLACCA NEUROMUSCOLARE

MUSCOLO



ANATOMIA DEL MUSCOLO

- fibre muscolari: il numero dipende
dal diametro trasverso del muscolo;

- fasce di origine connettivale
che avvolgono il muscolo
(divisione in gruppi e sottogruppi):

Epimisio, Perimisio, Endomisio.






Perimisio, Epimisio, Endomisio

- danno elasticita alle fibre muscolari;
- proteggono da insulti esterni;
- compatta le fibre muscolari;

- mantiene il tono-trofismo muscolare.
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- la funzione contrattile avviene
per il movimento dei filamenti
di actina e di miosina.



SARCOMERO: unita funzionale
contrattile del muscolo



Relazione tra le fibre muscolari
e le componenti elastiche




- strutture elastiche in serie:
tendini;
- strutture elastiche in parallelo




- strutture elastiche in serie:
tendini;

- la funzione der tendini, durante
[attivita contrattile, e guella di
ridurre le sollecitazioni prodotte sia
dagli stiramenti che dalle
contrazion.



- strutture elastiche in parallelo

- sarcolemma e tessuto connettivo
interposto: attenuano solamente /e
sollecitazioni prodotte da
stiramenti, riducendo /e resistenze.



- protezione interna;
- risparmio di energia contrattile



Tipi di contrazione muscolare

- 1sotonica concentrica;
- 1sotonica eccentrica;
- 1Isomeftrica;

- (Isocinetica)



Tipi di leve

= primo TipO (interfulcrali) o neutre,
- secondo TIPO (interresistenti) o

vantaggiose,

- ferzo TIPO (intferpotenti) o svantaggiose.



Angolo = 45° Angolo = 75°
S=70,7N S=259N
R=70,7N R=96,6 N

Angolo = 15° ‘ Angolo = 30°
S=956N S=866N
R=259N R=50 N

Angolo = 90° Angolo = 120°
S=0 S=50N
R=A=100N R=86,6 N



APPARATO LOCOMOTORE

= ARTICOLAZIONI




ARTICOLAZIONE

Giunto di connessione tra
strutture ossee che possono

muoversi reciprocamente.



Classificazione delle articolazioni

- Sinartrosi;

- Diartrosi:

- Enartrosi.
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- Enartrosi.




Anatomia del ginocchio
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Type | Sprain

« ligaments
stretched

Tilna _

(shin bone)

Fibula
(lower ke 2 bone)

Tom lateral
ankle ligaments —

Type Ill Sprain

« ligaments
torn completely
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Funzioni della cartilagine articolare

- movimento senza attrito;

- "shock adsorber”, distribuzione

dei carichi.
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THE LANCET

Review

THE LANCET
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W The operation of the century: total hip replacement

Lancet 2007; 370: 1508-19

Published Online
March 29, 2007
D0I:10.1016/50140-
6736(07)60457-7

Department of Orthopaedics,
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Bristol BS2 BHW, UK

(Prof 1 D Learmonth FRCS);
Cumberland Infirmary,
Carlisle CA2 7HY, UK

(CYoung FRCS); and
Department of Orthopaedics,
University of Western Ontario,
London Health Services
Centre, London, Ontario,
Canada (Prof C Rorabeck FRCS)

Correspondence to:
Dref lan N aarman th

lan D Learmonth, Claire Young, Cecil Rorabeck

In the 1960s, total hip replacement revolutionised management of elderly patients crippled with arthritis, with very
good long-term results. Today, young patients present for hip-replacement surgery hoping to restore their quality of
life, which typically includes physically demanding activities. Advances in bioengineering technology have driven
development of hip prostheses. Both cemented and uncemented hips can provide durable fixation. Better materials
and design have allowed use of large-bore bearings, which provide an increased range of motion with enhanced
stability and very low wear. Minimally invasive surgery limits soft-tissue damage and facilitates accelerated discharge
and rehabilitation. Short-term objectives must not compromise long-term performance. Computer-assisted surgery
will contribute to reproducible and accurate placement of implants. Universal economic constraints in healthcare
services dictate that further developments in total hip replacement will be governed by their cost-effectiveness.

Palaeopathologists have diagnosed osteoarthritis of the
hip in ancient skeletons,' and prevalence and distribution
of the disease then seems no different from today.
However, little more than 100 years ago, the first attempt
was made to treat hip arthritis surgically. Interpositional
arthronlasty. offered in the late 19th and earlv 20th

fracture of the implant,” aseptic loosening as a result of
mechanical failure of the fixation interface* infection,”
polyethylene wear,” and dislocation.” Furthermore, high
failure rates were reported in young patients.*™
Indications for total hip replacement were initially
laroelv restricted to either elderly and infirm neonle or



Protesi articolari

“cementate”
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e polimetilmetacrilato

*Viene preparato estemporaneamente in
sala operatoria mescolando il
metacrilato, liquido, con
polimetilmetacrilato.

eLa polimerizzazione avviene in qualche
minuti (5-8), tempo utile per interporlo
tra protesi ed osso.

Quando e polimerizzato & un solido e
vincola la protesi all’osso
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Protesi articolari

"non cementate”







Caratteristiche Bio-Fisiche del
materiali per protesi articolari

v'Resistenza al carico:
v'Rigidezza ed elasticita;

v'Biocompatibilita.



BIOMATERIALI piu in uso In
Chirurgia Ortopedica:

ACCIAIO

TITANIO (Ti-6Al-4V)
CROMO-COBALTO (Cr-Co-Mo)



YOUNG's modulus

\ — stress F[/A  Fl

strain  x/l Az
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Rubber (small strain) 0.01-0.1 1,500-15,000
Low density polyethylene 0.2 30,000
Polypropylene 1.5-2 217,000-290,000
Polyethylene terephthalate 2-2.5 290,000-360,000
Polystyrene SEF5 435,000-505,000
Nylon 2-4 290,000-580,000
Oak wood (along grain) 11 1,600,000
High-strength concrete (under compression) 30 4,350,000
Magnesium metal 45 6,500,000
Aluminium alloy 69 10,000,000
Glass (all types) 72 10,400,000
Brass and bronze 103-124 17,000,000
Titanium (Ti) 105-120 15,000,000-17,500,000
Carbon fiber reinforced plastic (unidirectional, along grain) 150 21,800,000
Wrought iron and steel 190-210 30,000,000
Tungsten (W) 400-410 58,000,000-59,500,000
Silicon carbide (SiC) 450 65,000,000
Tungsten carbide (WC) 450-650 65,000,000-94,000,000
Single Carbon nanotube [1] approx. 1,000 approx. 145,000,000
Diamond 1,050-1,200 150,000,000-175,000,000
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http://en.wikipedia.org/wiki/Pascal
http://en.wikipedia.org/wiki/Rubber
http://en.wikipedia.org/wiki/Low_density_polyethylene
http://en.wikipedia.org/wiki/Polypropylene
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http://en.wikipedia.org/wiki/Alloy
http://en.wikipedia.org/wiki/Glass
http://en.wikipedia.org/wiki/Brass
http://en.wikipedia.org/wiki/Bronze
http://en.wikipedia.org/wiki/Titanium
http://en.wikipedia.org/wiki/Carbon_fiber
http://en.wikipedia.org/wiki/Wrought_iron
http://en.wikipedia.org/wiki/Steel
http://en.wikipedia.org/wiki/Tungsten
http://en.wikipedia.org/wiki/Silicon_carbide
http://en.wikipedia.org/wiki/Tungsten_carbide
http://en.wikipedia.org/wiki/Carbon_nanotube
http://ipn2.epfl.ch/CHBU/papers/ourpapers/Forro_NT99.pdf
http://en.wikipedia.org/wiki/Diamond
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Bone Remodeling




Bone Remodeling

% Bone Modeling
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Costituisce il maggiore componente delle ossa.

I 99% del calcio presente nell’organismo umano e
Immagazzinato nel tessuto 0sseo
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Name : A~ L T Name :

Comment : PROT. G 1997 A SN : b i y & ) ‘ Comment: ABGDX 6.10.928SN12.10.94
S 3 HIP-PRO.. Sex: F 4 ! : AP I1.D.: HIP PROT. Sex: M
S.8.%: = = Ethnic: C : b i v, S.8.%: - Ethnic: C
ZIPCode: Height: 172.80 cm N % ZIPCode: Height: 174.88 cm
Scan Code: Weight: 72.88 kg :5 ; ) y 1 Scan Code: Weight: 185.88 kg
BirthDate: fAge: 66 I ;i BirthDate: 28.0ct.22 Age: 76
Physician: MASSARI ] . Physician: MASSARI

Image not for diagnostic use ‘ [ Image not for diagnostic use
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BMC BMD ) ¥ § i BMC BMD
(grams) (gms/cnZ) L 3 ] (grams) (gms/cm2)

7.39
8.94
3.71
18.86
9.88
31.54
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