" S
ORTOPEDSKA HIRURGIJA |
TRAUMATOLOGIJA

Medicinska specijalnost koja se bavi
proucavanjem, sprecavanjem i lecenjem
bolesti | povreda organa za kretanje.
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Preklapanje sa drugim
specijalnostima
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plasticha hirurgija
neurohirurgija
decja hirurgija
neurologija
reumatologija ..

Francuska i
nemacka skola



|storija ortopedije

m  Student je jednom pitao antropologa Margaret Mid, ,, Koji
je najraniji znak civilizacije? “ U€enik je oCekivao da ¢e njen
odgovor biti glinena posuda, kamen za mlevenje ili mozda
oruzje.

m  Margaret Mid je na trenutak razmislila, a zatim rekla:
,Zarasla butna kost.”

m  Femur je najduza kost u telu, povezuje kuk sa kolenom. U
drustvima bez blagodati moderne medicine potrebno je
oko Sest nedelja mirovanja da bi prelomljena bedrena kost
zarasla. To pokazuje da je neko brinuo za povredenu
osobu, obavljao lov i sakupljanje, ostao s njima i pruzao
fizicku zastitu i ljudsko druzenje dok se povreda ne
oporavi.

m  Mid je objasnila da tamo gde vlada zakon dzungle -
opstanak najsposobnijih - nema zaleCenih butnih kostiju.
Prvi znak civilizacije je saoseéanje, videno u zaleCenoj
butnoj kosti “.
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|storija ortopedije

m Od pocetka pisane istorije

m VVerovatno prvi opis leCenja deformiteta
Kicmenog stuba je zabelezen u (srimad Bhaguat

Mahapuranam), drevnom mduskom epu (izmedu 3500 |
1800 p.n.e.)

m Krisna leCi od grbe jednu od svojih zena koja se zove
Kubja primenom aksijalne vuce

m papirus Edvina Smita (iz 16. veka p.n.e)
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Istorija

m Hipokrat (460-370 pne) i njegovi ucenici
(odvojio medicinu od magije 1 kulta |
uveo empirijsku praksu)

m Prvi medicinski pristup bolestima i
deformitetima skeleta.

m Galen iz Pergamona (130-200 ne) je
prvi uveo pojmove skolioza, kifoza i
lordoza u medicinsku terminologiju
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Istorija

m Ambroise Par'e (1510-
1590)

1 leCenje skolioza ortozom
1 ligatura krvnog suda

m Glisson Frensis (1616-
1691)

-1 (rahitis) 1660
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Corcelet pour dreffer vn corps tortu.




ORTOPEDIJA
L'Orthop'edie
(orthos-ravan, uspravan i
paidon-dete)

L'Orthop'edie (1742) autora
Nicholas Andry

Ortopedija, ili umece
sprecavanja i ispravljanja
deformacija tela u dece
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m Zan-Andr'e Venel (1740-1791)

Prva ortopedska ustanova
1780 u Orbeu

lekari + mehanicari

Ortoza za dan za skoliotiCne
pacijente

m 1812 Delpech u Montpellier-u;
1816 Heine u Wurzburg-u;
1845. Hirsh u Pragu

m Pott 1779; Scarpa (ekvinovarus)
1803, Dupuytren (lux.
kukova) 1826; sir Cooper 1822,
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Razvoj konzervativne ortopedije —

gipsani zavoj
Dieffenbach (ekvinovarus) XVIlI vek

Antonius Mathysen (Holandija) 1852.
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ORTOZE

m \Walter Putnam Blount (1900-
1992)

Godine 1945, Blount je uveo
takozvanu "Milvoki ortozu",
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TLSO mider

John Hall i Vilijem
Miler iz deCje bolnice
u Bostonu

1/31/2021




m Ortolani
m Pavlik

m Graf
m Salter
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Hirurska ortopedija

Delpech (neuspeh)

Georg Friedrich Stromeyer subkutana tenotomija 1831.
Little (cerebralna paraliza)

John Barton 1824. osteotomija;

Langenbeck 1854. zatvorena osteotomija
Langebeck je 1858. prva osteosinteza vrata femura

1/31/2021 14



m Razvoj anestezije V
decenija
19.v (etar i
hloroform)

m Razvoj antisepse
Joseph Lister
(Glazgov)

The Gross Clinic (1875)

1/31/2021
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m Horace Wells 1845.
1NO

m William Thomas Green
Morton

1 diethyl ether

1/31/2021
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Antiseptic Principle of the Practice
of Surgery The Lancet March - July 1867

Joseph Lister honstruerade

on apparat som sprutade
karbolsyra dver cpera

tionssbret medan likarna
arbetade. Bild frin 1882

1869, British Medical Association at Leeds
1/31/2021
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The Agnew clinic
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m Wilhelm Konrad
Rontgen 1895.

m Transfuzija krvi

1818.9. prva

uspesna;

[l

Krvne grupe Karl

_andsteiner 1900.
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"Otac imunologije,

"Covek &iji je rad saduvao vise
zivota od bilo kog drugog"”

Imunologija ; vakcine

m BCG

m Salk; Sabin
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Hirurska ortopedija

m Lane; Lambot

m Vestacke zamene zgloba Hey Groves 1926.
m 1940. godine Moore vitalijumska proteza.

m braca Judet

m AO Skola 1958 —Biel
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JE——
Svojstva materijala za primenu u
biomedicini

m Biokompatibilnost

m Netoksicnost

m Otpornost prema koroziji
m Cvrstoéa i Zilavost

m Dinamicka izdrzljivost

m Otpornost na habanje

m Odgovarajuca vrednost modula elasticnosti
m [roskovi
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UsSna proteza

Ocna proteza ~ ;
‘ . Vestacka hrskavica

Cevi za neuronsku
regeneraciju
Srcani zalisci
Proteza dojke —

Vaskulame proteze - - Vestacka koza

MreZica za
herniu

A
o
0.0
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Proteza kuka
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Proteza kolena
Proteze tetiva
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Nerdajuci celici
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Titan 1 njegove legure
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Porozne previake
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Komponente endoproteze od
keramickih materijala
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Delovi proteza od polietilena
(UHMWPE)
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Bioresorptivni materijali
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Lokomotorni aparat

Distribution of Joint Involvement

‘_ 2 Cervical spine
i
RS ’
apd e Distal
!‘.Y\;’ interphalangeal
e joints
» g: I Proximal

interphalangeal
joints

m aksijalni |
e m apendikularni skelet

1st

metatarsophalangeal
joint

§ S Foot
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hrskavica

1/31/2021

Structure of Articular Cartilage

Articular cartilage

Chondrocyte

Pericellular
matrix region

Territorial
matrix region

Interterritorial
matrix region

Collagen fibril

Proteoglycan
| aggregate
55 il
i |
Section of
synovial joint

<OHNACRAIG>
e
©Ciba
Articular cartilage matrix with regional
organization based on chondrocyte
proximity and matrix composition
(high power)

Gliding surface

1 Superficial zone

}_ (fibers parallel to surface)
Transitional zone
(random fibers)

Radial (deep) zone
>— (fibers perpendicular
to surface)

Tidemark
~_ (calcification line)

Calcified zone

Collagen fibrils form
structural framework for
articular cartilage and provide
support for chondrocytes and
proteoglycan aggregates

Articular cartilage and
subchondral bone with
lamellar organization (low power)
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Epimysium

Soaw Endomysium

X \\\Vpillary
N NN
N

N

area
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Tibia —

Mesotendon

Fascia
Epimysium
Endomysium
Tendon
Epitenon

Endotenon

First Cuneiform
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Joint Movement

Hinge joints (uniplanar)
Shape of articular surface and
ligaments restricts movement to
one plane

Muscle action across joints permits
wide variety of complex physical

movements Plane of motion of

interphalangeal joints

Ball-and-socket joints (multiplanar)
Spheroid joints, such as shoulder,
allow motion in multiple planes

«/OHN. A,CRAlﬁ_MD
Clchach

! siaokwe, © Ciba

| Sxtep s,_ond

j p\b¢“°"‘°“ A -
'7@*/ Ary
©n
oo
P‘dé a“ §
it 4%
-~ External Internal
rotation \ rotation
1= Principle planes of
o il motion of shoulder
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Privremeni:

1 Sinostoze (suture i fontanele)
1 Sinhondroze (fize rasta)

Stalni:
1 Symphysis
1 Syndesmosis
1 Diarthros
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Kostani sistem

m Metabolizam minerala i soli
m Hematopoeza

m Zastita visceralnih organa

m Lokomotorni organi

1/31/2021
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Struktura i grada kosti
m Kostano tkivo je osnovno tkivo skeleta
m dve komponente:
m cCelijel
m  meducelijska supstanca

1/31/2021
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Meducelijska supstanca

organski i neorganski deo

m Kolagena vlakna (tip I)

90 - 95%
m  Mukopolisaharidi (hondroitin sulfat,
keratin sulfat ...) 1-2%

m Mineralne soli
71 u obliku hidroksiapatita (85%)
1 CaCO3 (10%) ;
1 kalcijum hlorida i
1 magnezijum sulfat




Osteoblasti oo
Osteocitti
Osteoklasti

S

FIBROBLAST

% &

RED & WHITE FAT CELL SMOOTH

OSTEOBLAST
BLOOD CELLS MACROPHAGE MUSCLE CELL CHONDROCYTE I
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Celije

m Osteoblasti: anabolicka aktivhost;

luCe osnovne materije organskog matriksa:

kolagene fibrile, mukopolisaharide
alkalnu fosfatazu, osteokalcin, osteonektin i dr.
uCestvuju u odrzavanju homeostaze jona

m Osteociti
odrzanje homeostaze kalcijuma i fosfora

m Osteoklasti
aktivna resorpcija kostanog tkiva (Howship-ove lakune)
poreklo: ? monociti

1/31/2021
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Histoloska grada kosti

m A) fibrozna, nelamelarna, grubovlaknasta kost
(intrauterino; rano detinjstvo; kalus)

m B) lamelarna, zrela kost

kortikalna kost  osteon (Haversov cilindar):

m 5 do 20 koncentricno postavljenih lamela sa centralno
postavljenim vaskularnim Havers-ovim kanalom.

m Nutritivni transverzalni Volkman-ovi kanali
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amrelas

Osteon

nterstial lamellane

loner cheumierentel

amreloe

—

Osteocyte lacuna
Cangiou

Madulary Yabecular boow

folkmenn's canad

Oslean
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Lamell
= Capillaries
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Cortical
bone
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Canaliculus Osteon
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Grada kosti

Articular cartilage
and joint space

m kompakta, kortikalna wioTarie

m spongiozna, trabekularna

U histoloSkom smislu obe vrsta se
sastoje od lamelarne kosti

Joint with normal space and
cartilage-covered articular
surfaces
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Epiphyseal
division

Nutrient
division

Long bone

Vaskularizacija kosti:

m preko penetrantnih arteriola iz
periosta (1/3)

m preko nutritivnih krvnih sudova
(1/3) (dijafizne, metafizne |
epifizne arterije)
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JE——
Na osnovu izgleda :

m cevaste ili tubularne: dijafiza, epifiza | metafiza

m kratke kosti (epifizoidne): rucje, koren stopala,
prekobrojne kosti

m pljosnate kosti: rebra, sternum, skapula, karlica, veCina
kostiju lobanje

m druge kosti: KiCmeni prsljenovi i dr.

1/31/2021 48



Razvoj kostanog tkiva (osifikacija)

FIGURE 2-41. Development of a
typical long bone. (a) Cartilage
model. (b) Periosteal bone collar
appears. (c) Center of calcifying
cartilage. (d) Further development
of calcified cartilage. (e) Vascular
mesenchyme enters, resorbs calci-

fied cartilage, and new bone is laid
. down toward either extremity of the
model. (f) Endochondral ossifica-

tion is further advanced and bone
increased in length. (g) Blood ves-

4 u
sels and mesenchyme enter upper
epiphyseal cartilage. (h) Develop-
okostava nje
center. (i) Ossification center de-
velops in lower epiphysis. (j and k)
The lower and then the upper
epiphyseal cartilage plates disap-
pear, bone ceases to grow in length,
a continuous bone marrow cavity
traverses the entire length of the
bone, and blood vessels of diaphysis,
metaphysis, and epiphysis inter-
communicate. (Adapted from Max-

imow AA, Bloom W. Textbook of
histology. Philadelphia, WB Saun-
ders, 1968)
A4 u
okostava nje

CEPHALAD

ANLAGE OF
VERTEBRA

INTERVERTEBRAL
DISC

INTERSEGMENTAL
ARTERY

CAUDAD CAUDAD

1/3 1/202 1 FIGURE 2-42. Early stages of differentiation of vertebrae. (Adapted from Arey LB. Developmental
anatomy. Philadelphia, WB Saunders, 1974)
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Hrskavica ras

Cancellous bone
of epiphysis
metaphysis
Bone marrow
cavity of
diaphysis

Epiphyseal
Trabeculae of

Articular
cartilage
disk

(dark)

(light)
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lliac crest

lliac
tubercle
(13th-15th yr)

(4th mo)
Greater trochanter.
(3rd yr) TN \
[ Tubercle of pubis

Lesser trochanter / (18th-20th yr)
(3 12thyr, @ 11th yr) Ischial spine

(13th-15th yr)

Tubercle of ischium Atbitth  About 12th-13th yr

(13th-15th yr)

Femur, distal epiph. (36th fetal wk)

) \ Tibia, proximal epiph.
Fibula, proximal epiph: RSpAmak opiph. (40w teial w)

(3 4thyr, @ 3rdyr) |
/ | Tibial tberosit (7th-15th yr)

Fibula, distal epiph.
(3 1styr, @ 9th mo)

Tibia, distal epiph. (6th mo)

Calcaneus | Talus (26th-28th fetal wk)
(24th-26th fetal wk)
Cuboid Navicular (3 2nd yr, ¢ 2nd yr)

(40th fetal wk) \

i Cuneiforms
(3 2ndyr, @ 1%2yr)
(3 2% yr, @ 2nd yr)
(3 3rd-6th mo)

1/31/2021

lliac crest
(closure 20th yr )

Femur, head
(closure ¢ 17th-18th yr
2 16th-17th yr )

Greater trochanter

(closure 16th-17th yr )

/ Pelvic bones fuse
(at puberty)

Lesser trochanter
(closure 16th-17th yr )

Femur, distal epiph.

(closure ¢ 18th-19th yr
2 17th yr)

Proximal epiph.

(closure ¢ 18th-19th yr

? 16th-17th yr )

Tibial tuberosity
{closure 19th yr )

Fibula, proximal epiph.
{closure ¢ 18th-20th yr
9 16th-18th yr )

Distal epiph.
(closure 17th-18th yr )

Fibular malleolus
(closure 17th-18th yr )

Completion variable

Middle phalanges I1-1V, epiph. Calcaneus, epiph. (closure 12th-22nd yr )
(closure 18th yr ) Metatarsals I-V, epiph. (closure ¢ 18th yr, © 16th yr )

Distal phalanges Metatarsals, heads (closure 14th-21st yr }

(closure 18th yr , begins proximally) Proximal phalanges |-V, epiph. (closure 18th yr )

FIGURE 2-50. The stage of
advancing ossification and epiph-
yseal closure of the lower ex-
tremity.
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Coracoid process, main center (1st yr)

Acromion (15th-18th yr)

Glenoid cavity (18th yr)

‘\'\Humerus, head (birth-3rd mo)
Greater tuberosity

(d 6th mo-2nd yr

? 3rd mo-1'2 yr)

Lesser tuberosity
(3rd-5th yr)

8th-9th mo

Scapula
(1st fetal wk)

Medial epicondyle
(8 7th yr, 9 Sth yr)

Trochlea " V g Lateral epicondyle (& 12th yr, ¢ 11th yr)
(-2 R Capitulum (3 5th mo, ¢ 4th mo)

Radius, head (J 5th yr, @ 4th yr)
Radial tuberosity (10th-12th yr)

Olecranon (3 10th yr, @ 8th yr)

Ulna, distal epiph. (3 6th yr, 2 5th yr) Radius, distal epiph. (1st yr)

Lunate (4th yr)
Triquetrum (3 2% yr, @ 1% yr)
Capitate (6th mo)

Navicular (3 5% yr, ¢ 4% yr)
Hamate (6th mo)

Trapezium (3 5th yr, ¢ 4th yf)
Metacarpal |, epiph. (3 2% yr, ¢ 124 yr)
Prox. phalanx, epiph. (5th mo, 214 yr)
Distal phalanx, epiph. (& 1% yr, ¢ 1st yr)

Trapezoid
(36th yr, @ 4th yr)

Phalanges II-V Metacarpals II-V (1st-1'% yr)

(5th mo-2'2 yr)

1/31/2021

Clavicle, sternal epiph.
(closure 18th-24th yr)

Rarely unite
(except in old age)

Closure between
(puberty and 25th yr)

Closure soon
after puberty

Scapula,

vert. margin and inf. angle

(closure 20th-21st yr)

Subcoracoicoid (closure 18th-21st yr )

DrAYTRe - .o

Glenoid cavity
(closure 19th yr)

Medial epicondyle :
(closure & 18th yr - W&@’
? 15th yr ) %

Olecranon
(closure 3 15th-17th yr
? 14th-15th yr )

Ulna, distal epiph.
(closure ¢ 19th yr
? 17thyr )

Styloid of ulnar
(closure 18th-20th yr)

Lunate (appears 4th yr)
Pisiform (appears 12th yr)
Triquetrum (appears 1st-2nd yr)
Hamate (appears 6th mo )
Capitate {appears 6th mo )

Trapezoid (appears 4th yr)

Acromion (closure 18th-19th yr )

Coracoid (closure 18th-21st yr )

Humerus, head, center
and lesser tuberosities
fuse together (4th-6th yr)
fuse to shaft (¢ 19th-21st yr
¢ 18th-20th yr )

Humerus, capitulum, lateral
epicondyle, and trochlea
fuse together (at puberty)
fuse to shaft (s 17th yr
? 14th yr )
Radius, head
(closure ¢ 13th-17th yr
? 14th-15th yr )
Radial tuberosity
(closure 14th-18th yr)

Radius, distal epiph. (closure ¢ 19t «
R17th ¢
Styloid process, radius (closure var =]
Navicular (appears 6th yr)
Trapezium (closure 5th yr)

Metacarpal |, epiph,
(closure 14th-21st yr )

Proximal phalanx I, epipr
2 (Closure 14th-21st yr)

Distal phalanx I, epiph
(closure 14th-21st yr )

Metacarpals 11-1V, epiph.
(closure 14th-21st yr )
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