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Calcium - Phosphate regulation

Normal level: 10 mg% Ca2+ = 2,5 mmol/l

Solubility product: = (Ca2+) 3 (PO4)3-

Phosphatase: releases phosphate (P) from organic compounds and
the (P) binds plasmatic Ca2+

Kidneys: release H+ bound to (Phosp) and ammonium salts.

Increased level of Ca-aemia stimulates excretion
of (P) by the Kkidneys.
Decreased Ca-aemia stimulates parath (— T(PH)
Parathormon (1) Increases excretion (inhibits reabsorption) of Phosp
and stimulates reabsorption of Ca in the kidney
(2) activates (obl-) - osteoclasts — (resorption of bones)
(3) promotes synthesis of D vitamin (which promotes
resorption of Ca and Phosp in the intestine)
Calcitonin - Decrease of the calcium level in blood (— T(PH) etc)
D vitamin : 1) Promotes resorption of Ca and Ph in the intestine
2) stimulates osteoblasts — promotes ossification



Osteoblasty, osteoklasty

Osteoblasty: ER, Golgiho —synt kolagen 1 a dalsi slozky org
kostni tkan¢. Cytoplasmat membr obs APh a receptor pro
parat-hormon. Prod subst aktivujici OKL

Osteoklasty: histiocytoidni bb s lyzosom enzz kartaCovy lem
smérem Kk porvrchu kostniho tramce — osteolyt enzz,
kolagenaza, katepsin. Aktivace: obl, D vitamin.
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FIGURE 26-2 Paracrine molecular mechanisms that regulate
osteoclast formation and function. Osteoclasts are derived from
the same stem cells that produce macrophages. Osteoblast/
stromal cell membrane-associated RANK ligand (RANKL) binds
to its receptor RANK located on the cell surface of osteoclast pre-
cursors. This interaction in the background of macrophage
colony-stimulating factor (M-CSF) causes the precursor cells to
produce functional osteoclasts. Stromal cells also secrete osteo-
protegerin (OPG) which acts as a decoy receptor for RANKL, pre-
venting it from binding the RANK receptor on osteoclast
precursors. Consequently OPG prevents bone resorption by
inhibiting osteoclast differentiation.



FIGURE 26-3 Two osteoclasts resorbing bone.
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FIGURE 26-4 Bone resorption and formation are coupled processes that are controlled by systemic factors and local cytokines and
growth factors, some of which are deposited in the bone matrix. Cytokines, growth factors, and signal-transducing molecules are key
in the communication between osteoblasts and osteoclasts.



Ostitis (osteopathia) fibrosa cystica

generalisata, M Recklinghausen

(1) Parathormon — OBL — OKL resorpce povrchu
kostnich tramcu — res lakuny. OBL novotvorba
kost1 CasteCna kompensace

(2) Fibrosni faze- nahrada vazivem v inter-trabekul
prostt. V nich OBL plis vaz—> pletivova kost
nezrald, malo pevna.

(3) Mikroskopicke infrakce, fraktury a krvaceni,
organizaci hematomu vzn pseudocysty

(4) Pozdé€ji1 zmnoz vaziva, depozita hemosiderinu,
zmnoZz OKL a tumoriformni masy — hnédy
kostni nador



22. Hyperparathyreoidismus (tibia, fibula, cysticka fibrozni

ostedystrofic)
| 1 Dekalcifikace dlouhé kosti pri

adenomu gl. Parathyreoidea
- 2Linie zlomu




22.1 Hnédy tumor pi1 cystické fibrozni osteodystrofu
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M. Paget (ostitis deformans)

Monosticka — polyosticka forma
1. Lyticka faze: OKL resorpce, poruseni kortexu

2. Aktivace OBL s novotvorbou kostni tkane,
kosti objemn¢jsi tv mozaiku (- klobouky).
Zizeni kranialnich otvoru-utisk perif nervu a
cév — poruchy sluchu, zraku.

V jadrech OKL viriony

3. Posledni faze — perzistence hrubych tramcu
mozaikovite kosti
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FIGURE 26-13 Diagrammatic representation of Paget disease
of bone, demonstrating the three phases in the evolution of the
Isease.



Rachitis

D-avitaminoza u d¢ti za rustu skeletu, porucha
mineralizace v mistech osifikace (enchon, endost,
periost). Chrup bb proliferuji (prolif zona je
rozSifena) ale netvofi sloupce a nenastane provizor
zvapnéni, tvofi se jen osteoid --- deformity,
opozdéna osifikace. Po podani vit D se
mineralizace obnovi, ale deformity z¢asti
zustavaji. Makro: craniotabes rach, caput
quadratum, nalevkovy hrudnik, rachiticky
ruzenec, coxa/genua valga, vara.




Osteomalacie

OM = demineralizace dospélé kostni tkané

Na povrchu kost tramcu lemy nemineralizované
kostni tkané — osteoidni lemy (osteoid pokryva
pies 20% povrchu tramcu)

Kosti ohebne, 1ze krajet nozem,

Pus avitaminoza D: slune¢ni zareni, MAS — porucha
resorpce tuki, porucha hydroxylace D vit v jatrech
pi1 cirrh, hepatitidach, enz def s depleci P
(nedostateCna tubularni resorpce — hypofosfat-
emie, a inhibice mineralizace (F, Al, difosfaty)



Skorbut a Moller-Barlowova nemoc

(infantilni skorbut)

C vitamin = koenzym prolyl-lysyl-hydroxylazy—
hydroxylace prolinu a lysinu pi1 tvorbé prokolagenu. Dale

ucast polymerizace mps 1 tvorby intercelularniho cementu

Avitaminoza C - — — sniZzena sekrece kolagenu
fbl a o-blasty. ZvySena fragilita kapilar, s
krvacenim (gingivy). U déti subperiostalni
hematomy a krvaceni v oblastech enchondralni
osifikace, Vazne proliferace chrupavky 1 tvorba
osteoidu, ale jejich mineralizace je OK.
Tenoucke tramecky nove spongiosy jsou nachylne
ke zlomeninam subepifyzarné— trose¢na zona s
dislokaci epifyz (lysis epifyseos).




Difusni atrofie skeletu (postizitelna Rtg)

Snadna lomivost kosti

I. typ: Zeny 51-65 let (souv s menopauzou).
Estrogeny snizuji aktivitu OKL (snizena
resorpce kosti) a stimuluji synt D wvit.

IL.typ senilni odpovida senilni involuci skeletu -

nedostat tvorba OBL prekurzoru.
Osteoporoticky vliv t€z kortikoidy, tyroxin,

Lokalizovana op u pacientu s revmatoidni artritidou



Zlomeniny, hojeni

Fraktury posttraumatické x patologicke

Fraktury uplné (s poruSenim periostu)-neuplne bez por
periostu (infrakce)

Dislokace (ad lat-axim-longit-peripheriam)
Prvni zanétliva faze - krevni koagulum + nekrot
elem + drobneé ulomky jsou odstran histiocyty —

Reparativni faze — granul tkan — fibrotizace, vzn
vazivovy svalek (vnitini a subperiostalni)

V ném periostalni a endostalni osteochondroplasie
OKL-OBL tv pletivovou kost = provisorni
kostény svalek obs 1 chrupavku, posléze je

Remodelovan v — lamelarni kost



Ostitis

Ost(-eomyel)itis purulenta: z okoli, hematogenni Siteni

Akutni faze absces-flegmona = v intertrabekularnich
prostorach, tlak exs na cévy — trombozy — nekrotizace
trameckll. Haverskymi kan Sifeni 1 pod periost — sub-
periostalni absces — oddaleni periostu — oddéleny cévy
zasob kortikalis — dalSi nekrotizace. Provaleni pistéli

Subakutni a chronickd faze — ohrani¢eni pyogenni
membranou. Gran tkan a OKL rozrusuji kostni tkan —
oddéleni nekrot sekvestru, ty se obaluji novotvor kosti —
zarakveni sekvestru

Komplikace — sepse, supp artritis

Tbc ostitis: hematogenni cestou: exs-kaseosni forma
(studen¢ abscesy, pisStéle), produktivni forma s uzliky —
usurace kosti (kostiZer). Obratel se muze destruovat —
kompresni fraktura




Myositis ossificans

Ve svalovin¢ = metaplasticka kost
Proximalni svalstvo mladych lidi — atletu
V 50 % nasledek traumatu



21. Myositis ossificans, RTG snimek
« o ;- e .;*

2 Kost panevni

3 Kréek femuru

4 Kalcifikujici atvar v kosternim
svalstvu

5 Kostemi svalstvo




21.1 Myositis ossifficans




Osteom: v oblicej1, na lebce. Lamely spongiosy
(hamartom?). Gardneruv sy (osteom + polypoza
tl stteva+ benig nadory mek tk)

Osteoidni osteom (do 2 ¢cm), osteoblastom (nad 2
cm): ve dlouhych kostech s tramci osteoidu seu
mineralis kosti s lemem obl

Osteosarkom fibroplast, chondroplast, osteoplast

Chondrom lobularni usp, (1)ench, (2)juxtakort ch,
(3)osteochondrom). Ollierova chor = ¢etné ch)

Chondroblastom: uzly z chondroblastli, mezi nimi
ostruvky benigni chrupavky na epifyzach dl kosti



Chondrosarkom: vice, stfedné ¢i méné diferencovana
chrupv¢ tkan v panvi, femuru a v okoli ramenniho
kloubu; obs lakunarni bb se dvéma a vice jadry, hustym
chromatinem. Expanduje do intertrabekul prostorti,
recidivuje, krevni meta v plicich.

Fibrosni histiocytom: metafysarni fibrosni defekt,
neosifikujici fibrom, osteolyticka loZiska kortikaln¢ v
metafyzach dl kosti. Jsou to svazky fbl, ovalné hcyty,
osteoklastické bb,

Maligni fi hi: proplet svazky fbl, ovalné hc, osteoklasticke
bb, atypické bb, hemosiderin (krvaceni)

Osteoklastom, obrbun nador: okl typy mnohojaderné, dale
vietenité aZ ovoidni, kolag fibrily, jemne cévy



23. Osteoklastom - obrovskobunéény hnédy tumor, femur
(vyskyt hlavn¢ v tictim deceniu), RTG snimek

trukce




23.1 Osteoklastom
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1 Tramce osteoidu
2 Sarkomové vietenité bunky
3 Vicejaderné nadorové bunky




24.1 Osteosarkom
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Ewinguv sarkom: diaf/metaf dl kosti mladych lidi.
Uniform kulaté bb se svétlou cpl (glykogen), adheruji
vzaj, tv rozety. Pozitivni neuroektodermalni markery
NSE, S-100, MIC1 --- PNET

Chordom: v misté axidlniho skeletu s kompakt bb, obs
vakuoly s glykogenem, v zakladni hmoté obs GAG.

Myelom



25.1 Myelom (plastocytom, nadorové plasmatickée bunky,
lelS&_] ici velikost ]ader 1 bunek)
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25. Myelom, patei - RTG snimek, osteolyticka loziska







27.1 Ewinguv sarkom, infiltrat uniformnimi nezralymi
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28. Eozinofilni granulom, lebka RTG snimek

1 Osteolyticka loZiska v kalve




28.1 Eozinofilni granulom
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