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Zlomeniny — denni chléb v traumatologii/akutni ortopedii

Nevhodny inicidlni zptsob |é¢by zlomenin mUze vést k ,long-term*
morbidité a eventualné i k zvysené mortalité

Incidence zlomenin je multifaktorialni, casto komplikovana dalsimi faktory
jako vék pacienta, pohlavi, komorbidity, zivotni styl, zaméstnani.

U.S - 5.6 million zlomenin roc¢né - 2% incidence




* Zlomeniny se hoji 2 mechanizmy v zavislosti od pozice fragment( a stability
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* Sekundarni /nepfimé hojeni — relativni stabilita
Anatomické repozice a komprese interfragmentarni neni pritomna
Formace svalku a nasledna remodelce s premosténim defektu
* 4 fazy nepfimého/sekundarniho hojeni:
Hematoma r/\"‘l “)“J \ £ .‘
Fracture and inflammatory phase e ':;; ) /( ol |
Granulation tissue/soft callus formation ‘I:‘r;’ W4 EA SR /N
Hard callus formation, including woven bone creation e I. k|
(2) Fibrocartilaginous (3) Bony callus (@) Bone remodeling

Remodeling, including lamellar bone creation



* Faktory ovlyvnujici hojeni zlomenin

Factors Ideal Problematic
Age® Youth Advanced age (>40 )
Comorbidities Multiple medical comorbidities
None .

19 (eg, diabetes)

Nonsteroidal anti-inflammatory

. - [10]

Medications None drugs (NSAIDs), corticosteroids
Social factors Nonsmoker Smoker
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Nutrition %!

Well nourished

Poor nutrition

Fracture type
113l

Closed fracture,

neurovascularly intact

Open fracture with poor blood
supply

Traumal™

Single limb

Multiple traumatic injuries

Local factors
1151

No infection

Local infection




e Lécba zlomenin — konzervativni a operacni

e Konzervativni pfistup:
* —zavrena repozice (v pripadé dislokace)
 —imobilizace (dlaha/cirkularni sadrova fixace)

e Détské fraktury jsou obecné jsou léCeny neoperacné
“remodelacni potencial
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Nedostatecnd zavrend repozice - mize vyZadovat operacni reseni

Indikace k operacnimu reseni:
Selhani konzervativniho lécCeni
Nestabilni fraktury - bez retence v plivodnim postaveni

Dislokované intra-artikularni zlomeniny (>2 mm)
Zlomeniny s nizkym hojivym potencialem pfri konzervativni terapii.
( femoral neck fractures)



http://emedicine.medscape.com/article/1246691-overview

* Velké avulzni fraktury s Uponem svalu/Slachy (patella fracture)

* Patologické zlomeniny
 Mnohocetné poranéni s frakturami panve, femuru a obratl(
* Nestabilni otevrené fraktury, otevrené fraktury Il nebo Il typu



http://emedicine.medscape.com/article/1249384-overview

e Zlomeniny u osob u kterych by prolongovana imobilizace byla vysoce
rizikova (starSi pacienti - proximal femur fractures )

e Zlomeniny v rlstovych zénach u deti které mlzZou spusobit poruchy ristu
(Salter-Harris types IlI-V)

Salter-Harris dassification of physeal fractures

Normal Typel Type 1T Type IIT Type IV Type V
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Straight Above Lower or Two or ERasure of
across BeLow Through growth plate
or CRush

* Nonunion (paklouby) nebo malunion (zlomeniny zhojené v nespravném
postaveni) u kterych selhava neoperacni pristup
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http://emedicine.medscape.com/article/1248323-overview
http://emedicine.medscape.com/article/412956-overview
http://emedicine.medscape.com/article/412956-overview
http://emedicine.medscape.com/article/412956-overview
http://emedicine.medscape.com/article/412956-overview
http://emedicine.medscape.com/article/412956-overview
http://emedicine.medscape.com/article/412956-overview

Kontraindikace k operacnimu pristupu:
Aktivni infekce (lokalni nebo systémova) nebo osteomyelitis

Stav mékkych tkani nad zlomeninou ktery limituje operacni pristup
(rizikovy kozni kryt v disledku Urazu, masivniho otoku, popaleniny,
infekce, jizveni...)

Celkovy zdravotni stav kontraindikujci operaci nebo anestezii (napr.
recentni myocardialni infarkt)

Pripady kdy amputace koncetiny prinese patrne vétsi benefit a
funkcnost nezli pokus o osteosyntézu s nejistym vysledkem




Operacni terapie - Osteosyntéza

4 zakladni AO (Arbeitsgemeinschaft fiir Osteosynthesefragen [Association
for Osteosynthesis]) principy pro operacni |écbu:

Anatomicka repozice jednotlivych fragmentl zlomeniny (Diafyzarni zlomeniny —
délka, angulace, rotace, intra-articularni zlomeniny anatomicka repozice vsech
fragmentu)

Stabilni fixace — absolutni nebo relativni, splnéni biomechanickych pozadavkd
Zachovani krevniho zasobeniv miste fraktury, respekt k okolitym mékkym tkanim
Brzky rozsah pohybu (ROM) and rehabilitace







Zhrnuti...

Primarni/pfimé kostni hojeni

« Jednoduché zlomeniny

e Zlomeninu primo vidime,
primo reponujeme a
fixujeme pomoci

— Tahovych Sroubu
— Dlah a Sroubu

Sekundarni/nepfimé kostni hojeni

Komplexni zlomeniny

Zlomeninu nevidime primo
beéhem operace

(C- rameno, fluoroskopie)
Neprima repozice a fixace :
— IM Hfeby

— Premostujici dlahy
— Zevni fixace

— Dlahy



Stabilita fixace

* Relativni Stabilita

—IM hreby  —md> |
— EX fix

— Bridge plating /

~ SF -

 Absolutni Stabilita

— tah. sroub/ dlaha > Y
— Kompresni dlaha >



Spektrum Stability

IM hreb

dlaha / tah.
Sroub
C———————————————-

Relativni Absolutni

(Flexibilni) (Rigidni)



Fixacni Stabilita
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Alasolutnl Relativni

(Flexibilni) (Rigidni)



Typ fixace

Interfragmentarni komprese
— Tahovy Sroub

Typy dlah
Neutralizacni
— Buttress - podpurna
— Bridge - premostuijici
— Tension Band
— Kompresni
— Zamykatelna

IM hreby

— Vnitrni fixace
Pfemostujici dlaha
— Vnitrni fixace
External fixace

— Zevni fixace

Cast
— Zevni fixace



Repozicni techniky

Indirektni metody Direktni metody

e trakcni stul, intraop * Incize s prfimym obnazenim
skeletalni trakce, asistent fraktury a repzici pomoci

* Nepfimy zevni tlak klesti, KW...

e Perkutanni klesté

e Perkutanni K-draty/Schantz
piny —"Joysticks”

e Externi fixace or distraktor




* O.R.I.LF —open reduction internal fixation
e C.R.I.LF —close reduction internal fixation
e C.R.E.F - close reduction external fixation
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Internal fixation




Open reduction and internal fixation
Principy a vyhody O.R.I.F. :
Adequatni expozice mista zlomeniny
Minimalizace strippingu

Zajisténi primé repozice

Stabilizace and bezpecné zajisténi retence

Benefity of osteosyntézy
Brzky funkéni navrat
Lépe predikovatelné postaveni vlomu

Potencionalné rychlejsi hojeni




Priprava k operacni intervenci

Diagnostika dalsich poranéni
Zhodnoceni celkového interniho stavu

Profylaktické podani antibiotik pred provedenim incize
(Cefazoline ev. Klindamycin)

Adekvatni antibioticka terapie v pripadé otevrenych zlomenin
Prevence tromboemblické nemoci
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Preparace - fluoroskopie — operacni pristup
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Kirschnerovy draty

e Kirschner wires (K-wires)

* Docasna fixace peroperacné

* Omezené zajisténi fragmetl proti rotaci, ohybu a zkraceni
* Pridatni fixace k dlaze nebo Sroublim u IA zlomenin

e Samostatné pouzité KW je nutné zajistit pridatnou fixaci

» Zavadeni perkutdnné/miniinvazivné




Klasicka tahova cerklaz - Olecranon

SR S

* Draty mohou byt pouzity na
tahovou cerklaz
* Olecranon and patella

Figure from: Rockwood and Green’s, 4™ ed.



Dlahy a srouby

Pouziti u IA zlomenin
Umoznuji anatomicka repozici a nasledné brzkou ROM

Zajistuji silu a stabilitu které neutralizuji sily pusobici pfi brzké funkéni
pooperacni [éché.
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Dlahy rozdélujeme do 5 skupin na zakladé jejich funkce :
e Podpurné (antiglide) dlahy
e Kompresni dlahy

e Neutralizacni dlahy

e Tension band dlahy

e Premostujici dlahy

e Zamykatelné a uhlove stabilni
dlahy




Podpurné dlahy

Buttress plates encourage compression and counteract the shear forces that
commonly occur with fractures that involve the metaphysis and epiphysis. These
plates are commonly used with interfragmentary screw fixation. The buttress plate
is always fixed to the larger main fracture fragment but does not necessarily
require fixation through the smaller fragment, because the plate buttresses the
small fragment into the larger fragment. To achieve this function requires
appropriate plate contouring for adequate fixation and support.
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 Kompresni dlahy

 Compression plates counteract bending, shear, and torsional forces by providing
compression across the fracture site via the eccentrically loaded holes in the plate.
These plates are commonly used in the long bones, especially the fibula, radius,
and ulna, and in nonunion or malunion surgery.
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Neutralizacni dlahy

Neutralization plates are used in combination with interfragmentary lag-screw
fixation. The interfragmentary compression screws provide compression at the
fracture site. This plate function neutralizes bending, shear, and torsional forces on
the lag-screw fixation, as well as increases the stability of the construct.
Neutralization plates are commonly used for fractures involving the fibula, radius,
ulna, and humerus.




* Premostujici dlahy

* Bridge plates are useful in the management of multifragmented diaphyseal and
metaphyseal fractures. Achieving adequate reduction and stability without
disrupting the soft-tissue attachments to the bone fragments may be difficult and
requires skill in the use of indirect reduction techniques. Care should be taken to
obtain correction of rotation, length, and alignment with bridge plating.




Zamykatelné a uhlové stabilni dlahy

A locking plate acts like an internal fixator. There is no need to anatomically
contour the plate onto the bone; consequently, bone necrosis is reduced, and a
minimally invasive technique is possible. Locking screws directly anchor and lock
onto the plate, thereby providing angular and axial stability

The locking plate is indicated for poor-quality bone (ie, osteoporotic fractures), for
short and metaphyseal segment fractures, and for bridging comminuted areas.
These plates are also appropriate for metaphyseal areas where subsidence may
occur or prostheses are involved

Preserves biology

No compression of plate unto bone - biological




Perkutanni dlahovani

e Dlahovani pres
modifikovaneé incize
— Neprimé repozicni
techniky

— Limitované incize:

* Podvleceni a ulozeni
dlahy

* Individualni pouziti
Sroubd

— Soft tissue “friendly”




* Nitrodrenové hrebovani

 The use of intramedullary nails over the past half century has been widely
accepted. These nails operate like an internal splint that shares the load

with the bone and can be flexible or rigid, locked or unlocked, and reamed
or unreamed.




IM hrebovani - relativni stabilita, fixace Srouby zabranuje skraceni rotaci
nebo angulaci

V idealnim pripadé IM hrebovani umoznuje pusobeni kompresnich sil v
lomu které stimuluji hojeni

IM hreby - femoralni, humeralni and tibialni diaphysealni fraktury
Vyhody IM hrebovani - minimalné invasivni procedura, brzka dimise a
ROM




 Externi fixace

In 1907, Belgian physician Albin Lambotte developed the technique of external
fixation for the management of fractures. External fixation provides fracture
stabilization at a distance from the fracture site—without interfering with the soft-
tissue structures that are near the fracture. This techniqgue not only provides
stability for the extremity and maintains bone length, alignment, and rotation
without requiring casting but also allows inspection of the soft-tissue structures
that are vital for fracture healing, as well as subsequent wound care.

A
B POSTERIOR



Indikace k zevni fixaci (do¢asné nebo definitivni pouziti)
Oteviené zlomeniny s poranénim mékkych tkani ( typ Il nebo Il oteviené fraktury)
Poranéni mékkych tkani (popaleniny, otok masivni ...)

Zlomeniny panve

Kominutivni a nestabilni zlomeniny

Zlomeniny spojené s kostnim defektem

Procedury prodluzujici kost

Zlomeniny asociované s pakloubem nebo infektem




Osteosyntéza - Komplikace

krvaceni

Poranéni nervuy, slach, cév
Perioperacni nova fraktura
Kompartment syndrom
NedostateCna repozice
Redislokace

Iritace implatovanym materialem
Pakloub - nonunion

Infekce — rana/kost

Ztuhlost kloubt



Zaver

Respekt k mekkym tkanim
Vybér vhodné fixacni techniky

Dosazeni delky, osy, rotace — diafyz. fraktury
anatomicka intraartikularni repozice
umoznujici brzky pohyb

Pochopeni ,requirements and limitations”
kazdé fixacni techniky

Pochopeni ,requirements and limitations”
kazdého pacienta




